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Revised: March 01, 2019 was conducted. The experiment was performed as a randomized complete
Accepted: March 22, 2019 block design (RCBD) with 3 replicates. The quantity of fertilizers was
equally applied for all treatments, including 100 kg N, 40 P2Os and 30
kg K2O/ha. The results showed that HTL1, HTL2, HTL5, HTL7, and

Keywords a v i
HTLS8 were promising hybrid lines as they had short growth periods and
Adaptability high yields.with goc?d heat-tolerance. These rice lines W'ere_adapted well
H 1 ice Tines to both Winter-Spring and Summer-Autumn crops as indicated by the
eat.—t.o Slangncelles analysis of rice line and environment interaction.
Stability

*Corresponding author

Tran Van Lot
Email: tvlot@hcmuaf.edu.vn

Cited as: Tran, L. V., Nguyen, L. T., Nguyen, P. T., & Bui, B. C. (2019). Evaluation of sta-
bility and adapbility of heat-tolerant rice lines in Mekong delta. The Journal of Agriculture and
Development 18(4), 1-9.

Tap chi Nong nghiép va Phdt trién 18(4) www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Panh gia tinh 6n dinh va thich nghi ctia cac dong lda chiu néng tai mot sé6 tinh

Déng biang séng Citu Long

Tran Van Lgt'*, Nguyén Thi Lang?, Nguyén Trong Phuéc? & Bui Chi Biu®
'Khoa Nong Hoc, Trudng Dai Hoc Nong Lam TP.HCM, TP. H5 Chi Minh
2Vien Lta Ddng Bing Seng Ctiu Long, Can Tho
3Vien Khoa Hoc Ky Thuat Nong Nghiép Mién Nam, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 15/01/2019
Ngay chinh stra: 01/03/2019
Ngay chap nhan: 22/03/2019
Tu khéa

Dong Iaa chiu néng

Tinh 6n dinh

Tinh thich nghi

*Tac gia lién hé

TOM TAT

Cuing v6i yéu t6 nang suét cao va dic tinh nong hoc t6t, mot gibng méi
dugc chon phai ¢6 tinh én dinh va c6 tinh thich nghi cao trong cac diéu
kién moi trudng khac nhau dé gia ting do tin cay vé cic dic tinh tot
ciia gibng. Béi vi, khi dugce trong tai nhiéu dia diém khac nhau, mot sb
tinh trang vé nong hoc va ning suit cé thé sé thay ddi do su tuong tac
gitta gen v moi trudng. Trong hai vu trong Dong - Xuan 2017 - 2018 va
vu He - Thu 2018 tai cic tinh Long An, Can Tho, Hau Giang, An Giang
va Tra Vinh da tién hanh danh gia tinh thich nghi va én dinh cta céc
dong lda chiu néng. Cac thi nghiem dugc bd tri theo khéi diy da ngiu
nhien (RCBD) v6i ba lan lap lai. Nén phan bén duge 4p dung la 100 kg
N, 40 kg P2O5 va 30 kg K2O/ha. Két qua da xac dinh c6 5 dong déng
gen (NIL) trién vong, ngin ngay, ning suat cao, chiu néng la HTLI,
HTL2, HTL5, HTL7 va HTLS8. Cac dong ding gen nay thich nghi c hai
vu Déng - Xuan va He - Thu thoéng qua két qua phan tich tuong tac giita

gibng véi moi trudng.

Tran Van Lgt
Email: tvlot@hcmuaf.edu.vn

1. Dat Van Dé

Viet Nam 13 mot trong sé nhitng nude nhiet
déi ¢6 khi hau néng quanh nam. Trong mua he,
c6 nhitng ngay nhiet do len 37°C - 40°C (MARD,
2013), day la ngudng gay hai cho cay lta trong
giai doan thu phan, thy tinh. Do d6, viéc nghién
citu lai tao va phét trién nhitng dong laa c6 kha
ning chdéng chiu séc sinh 1y (stress) do nhiet do
cao 1a vo cling bitc thiét cho sin xuat lia gao
tai mién Nam Viet Nam. Trong nhitng ndm gan
day, cac nha khoa hoc vé chon giéng da lai tao ra
nhiéu dong lta chiu néng thich ng véi didu kien
bién d&i khi hau.

Trong chon tao gidng cay trong néi chung va
déi v6i cay lda néi rieng, chon loc va danh gia
gidng 13 nhitng cong doan quan trong nhat. Cling
véi yéu to ning sudt cao va dac tinh noéng hoc
tbt, gidng duge chon phai ¢ tinh én dinh va ¢
tinh thich nghi cao trong cac diéu kién moi truong
khéc nhau dé gia tang do tin cay vé cac dic tinh

t6t ctia gibng. Béi vi, khi duge trong tai nhiéu
dia diém khac nhau, mot sé tinh trang vé nong
hoc v& ning suat c6 thé sé thay déi do sy tuong
tac gitta gen vA moi trudng. Tinh 6n dinh thong
thuong bao ham sy théng nhét trong biéu hien
tinh trang, c6 nghia la su thay déi tdi thiéu gita
cac moi truong dbi véi mot kiéu gen cu thé nao
d6 (Chahal & Gosal, 2002). C6 nhiing tinh trang
do yéu t6 di truyén bén trong chi phdi; c6 nhitng
tinh trang do cd hai yéu t6 di truyén va ngoai
canh ciing chi phéi véi nhau hosic c6 nhing tinh
trang bi chi phéi béi ngoai canh (Bui & Nguyen,
2003; Bui, 2004). Diéu nay gay ra khé khan trong
viéc chitng minh tinh wu viét ctia mot giéng nao
do.

Tit nam 2013, cac nha chon giéng tai Vién Lia
Dong bing song Cttu Long két hop véi cac chuyeén
gia Han Qudc di lai tao ra cac dong lda chiu
néng bang phuong phap lai hoi giao ctia cac t6
hop lai gitta giéng lta chiu néng N22 va Dular véi
gidng lia AS996, 14 gidng ngin ngdy ning suit
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cao nhung man cam véi nhiét do néng. Bai bao
nay trinh bay két qua nghién citu phan tich tinh
on dinh va thich nghi trén tinh trang ning suét
clia cic dong lda ngin ngay chiu néng trién vong
nh3m muyc tiéu chon loc gidng phit hop cho ting
ving sinh thai khac nhau ctia Dong bing song
Cttu Long.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu

Vat liéu nghién citu bao gom 8 dong laa chiu
noéng trién vong dugc chon loc tir hai t6 hgp lai hoi
giao (AS996/N22; AS996/Dular) va giong N22 la
gibng ddi chitng chiu néng (nhap noi tir Vien Lia
quéc té - IRRI) (Bang 1).

2.2. Phuong phap nghién ciu

Thi nghiém thuyc hién trong hai vu: Dong -
Xuan 2017 - 2018 va vu He - Thu 2018. Dia diém
thi nghiém gom: Hau Giang, An Giang, Long An,
Can Tho va Tra Vinh. Céc thi nghiém dugce thyuc
hién trén rudng ctia nong dan, bd tri theo kiéu
khéi day da ngdu nhién, 3 1an 13p lai. Thi nghiem
dugc thiye hien bing phuong phap ciy (15 x 20
cm, 1 tép/bui), phan bén 100 kg N, 40 kg P20s5
va 30 kg K20 /ha. Mau ndng suat duge thu hoach
1a 10 m?. Ning suat dude qui vé 14% am do, sau
d6 qui ra don vi tan/ha (IRRI, 2012).

S6 lieu phan tich ting diém, qua nhiéu
diém bing phuong phap phan tich phuong sai
(ANOVA) béng pham mém SAS 9.1, tric nghiem
phan hang theo kiéu Duncan. Dya vio két
qud danh gid kha ning cho ning suit clia cac
dong/gidng lia qua cac dia diém khac nhau dé
phan tich, danh gia tinh 6n dinh, tinh thich nghi
clia cac dong/giong lia bang phan mém phan tich
tinh 6n dinh va tinh thich nghi ctia giéng Version
3.0 ctia Nguyen & Le (2007) va cac cong thic tinh
toan theo mo hinh ctia Eberhart & Russel (1966).

Yij = Wi + bilj + 5ij

Y;j: Nang suit biéu hien kidu gen thi i (ith) &
moi trudng thi j (j*0).

p: Nang sudt trung binh clia tat ci céac kiéu
gen trén tat cd moi trudng.

b;: Hé s6 hoi qui clia kiéu gen ith theo chi sb
moi trudng.
h(Sij: Do lech tit hoi quy kiéu gen ith

je.

3 moi truong

I;: Chi s6 moi trudng va tinh béng cong thic Ij
=% Y;/G - ¥ 8Y;/GL.

Hé s6 hoi qui bi do ludng phan tng ctia kiéu
gen theo sut thay d6i moi trudng. Su thich nghi,
én dinh ciia timg kidu gen qua cac mdi trudng
duge mo phéng bang phuong trinh hoi qui: Yi; =
X; + bJJ

Tt d6, nang suét clia cac gidng c6 thé du doan
theo phuong trinh hoi quy: Y = X; + bilj + S.

X;: nang suat trung binh clia gidng qua cic moi
truong.

Heé s6 hdi quy b; dude tinh theo cong thic:

bi = E(YIJIJ) vGi Ij =X Yij/G -2 EYU/GL (G
- S6 gibng, L - S6 diém thi nghiém).

Chi s6 6n dinh dugc xac dinh theo cong thic:

2
SQ_ — E(sij _ SQ
di L-2 e
Y2 (ZYyI))?
GiNe2 =ny2. L 0d7
VO1 i i L ZIJQ

s2: Trung binh phuong sai ctia kiéu gen trén
tat cid moi trudng.

r: s6 1an lap lai clia mot kiéu gen trén mot moi
truong.

Chi s6 thich nghi (bi) clia gidng:

Néu b; = 1 biéu thi tinh thich nghi rong cta
gidng.

Néu b; < 1 biéu thi giéng thich nghi theo diéu
kién moi trudng bat 1oi.

Néu b; > 1 biéu thi tinh thich nghi ctia giéng
theo diéu kién méi truong thuan lgi.

Chi s6 én dinh S2; ctia giéng c¢6 xu huéng tién
dén 0 néu:

SZ. = 0 dugc xem 1 6n dinh; S2, # 0 thi khong
én dinh.

SZ. > 0 c6 ¥ nghia, giéng sé c6 nang suit khong
6n dinh. Khong chap nhan gia thuyét vé tuong tac
gen va moi truong (GxE) tuyén tinh.

Phan tich theo md hinh tuong tac da phuong
AMMI:

Mo hinh tuong tac da phuong AMMI do Ram-
agora va Fox (1993) dé xuat, dugce trich dan bai
Bui & Nguyen, 2003.

Mo hinh tél’lg quat: Yij =pu+g +e + dij

Trong do6:

Yij: Nang sudt ctia gidng thit i*h ¢ moi trudng
that j*0.

p: Nang suét trung binh trén tat ci cac diém.

www.jad.hcmuaf.edu.vn
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Bang 1. Chiéu cao cot khi CO2 (cm) trong 6ng Durham

Tén T6 hop lai hoi

DN Dong lai - Dic diém
gibng giao
HTL1 BC3-2-2-3-1  AS996*4/N22  Chiu néng, ngan ngay, ning suat cao, pham chat tot
HTL2 BC3F2-1-9 AS996*4/N22  Ngin ngay, nang suat cao, pham chét t6t, chiu néng
HTL3 BC3-1-5 AS996*4 Dular Ngin ngay, nang suit cao, chiu néng
HTL4 B(C3-32 AS996*4/Dular  Ngin ngay, nang sut cao, chiu néng
HTL5  BC3F2-32 AS996*4/N22  Ngan ngay, nang suat cao, chiu néng
HTL6  BC3F2-34 AS996*4/N22  Ngin ngay, ning suit cao, chiu néng
HTL7 BC3F2-35 AS996*4/N22  Ngin ngay, ning suit cao, chiu néng
HTLS  BC3F2-40 AS996*4/N22  Ngin ngay, niang suit cao, chiu néng, pham chat t6t
N22 Tu g?{rﬁguoc Ngan ngay, chiu néng

YHTL: Heat-tolerant line.

gi: Do lenh chudn véi gia tri trung binh clia
gibng i.

ej: Do lenh chuan véi gia tri trung binh clia méi
truong j.

dij: Do léch chuan ciin chua dudc giai thich béi
Iy i VA €.

M6 hinh AMMI dude phan tich trén phan mém
IRRISTAT 5.0 theo phuong phap thong dung 1a
xép nhém, phan tich thanh phan chinh déng goép
vao tinh trang theo doi, xadc dinh quan hé gita
cac kiéu gen thi nghiém va gitta cAc moi trudng
canh tac.

3. Két Qua va Thao Luan

3.1. Danh gia tinh én dinh, thich nghi vé ning
suidt va tuong tac gitta kidu gen va méoi
trudng cia cac dong laa chiu néng trién
vong tréong vu DPéng - Xuan 2017 - 2018

3.1.1. Phan tich ning suit qua nhidu diém ciia cac
dong laa chiu néng trién vong tréng vu Dong
- Xuan 2017 - 2018

Phan tich qua nhiéu diém c6 thé giai thich tam
quan trong su bién ddi ctia giéng, dia diém va sy
tuong tac gitta gidng va dia diém. Tuy nhién, sy
phan tich nay khong thé xac dinh nhing giéng
nao 6n dinh hon. Khi cac giéng duge thit nghiem
qua nhiéu diém thi sy xép hang ciia céc giéng
nay c6 thé thay ddi tir dia diém nay dén dia diém
khac. Vi thé, n6 tréd nén khé dé khuyén cao giéng
nao la wu viet (Nguyen & Le, 2007).

Két qua Bang 2 cho thiy nang suét clia cic
cac dong lai & cac dia diém khéac biet khong cé
¥ nghia théng ke (P > 0,05) ngoai trir diém thi
nghiém tai Tra Vinh, trong d6 da sd cac dong

déng gen cho ning suit cao khac biét véi dong
dang gen HTL3.

Phan tich phuong sai (ANOVA) qua nhiéu
diém cho thay ning suat gitta cac dia diém khéc
bigt khong c6 ¥ nghia théng ke (P > 0,05) va
nang sudt trung binh ciia cac dia diém giita cac
dong déng gen c6 sy khac biét rat c6 ¥ nghia (P
< 0,01). Dong ding gen HTL5 cho ning suat cao
nhat (7,38 tin/ha), khac biet khong c6 § nghia
théng ké véi cac dong ding gen HTL7, HTLS,
HTL1, HTL2 nhung khéc biét véi cac dong déng
gen con lai v gidng d6i ching N22.

S6 lieu Bang 2 ciing cho thay chi s6 moi trusng
(I;) theo thi tu tt moi truong thuan lgi dén kém
thuan lgi: Can Tho = An Giang > Tra Vinh >
Long An > Hau Giang theo tht tu: 0,133; 0,133;
0,052; 0,037; - 0,356.

3.1.2. Phan tich dn dinh, thich nghi ciac dong lia
chiu néng trién vong vé ning suit trong vu
Pong - Xuan 2017 - 2018

Két qua phan tich ANOVA cho phép xem xét
mbi tuong tac gitta gibng va moi trudng & day
la tuyén tinh. Phan tich chi s6 6n dinh va chi s6
thich nghi clia cdc gibng duge danh gia 14 quan
trong trong viéc danh gia mot gidng tét. Gidng
on dinh vé nang suét 1a gidng c6 nang suét trung
binh cao qua céc dia diém, c6 chi s6 6n dinh (S?ii
~ 0) va thich nghi rong (b; ~ 1). Néu b; < 1, biéu
thi tinh thich nghi theo diéu kién bat 1gi. Néu by
> 1, biéu thi tinh thich nghi theo diéu kién thuan
1gi ctia moi truong. Néu S3; # 0: gidng khong 6n
dinh nang suat (Bui, 2003; Nguyen & Le, 2007;
Nguyen & ctv., 2016).

S6 lieu ¢ Bang 3 cho thay ba dong ding gen
HTL5, HTL7 vd HTLS cho ning suat trung binh
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Bang 2. Nang sudt (tdn/ha) clia bo giéng lia khao nghiem tai 5 diém vu Dong - Xuan 2017 -

2018
Tén giong! Can Tho Long An  An Giang Tra Vinh Hau Giang Trung binh
HTLI 7,46 7,20 7,23 7,37 a 6,32 7,122P
HTL2 7,53 7,16 7,16 7,472P 6,06 7,082b
HTL3 7,03 6,60 6,76 6,17° 6,53 6,64
HTL4 6,73 6,66 6,83 7,27 ab 6,73 6,852P
HTL5 7,46 7,60 7,73 7,372b 6,73 7,382
HTL6 6,86 7,10 6,76 7,032P 6,86 6,932P
HTL7 7,16 6,93 7,63 7,332b 7,06 7,232
HTLS 7,26 7,40 7,50 7,30b¢ 6,96 7,292
N22 7,03 6,93 6,93 6,53b¢ 6,86 6,862P
Trung binh 7,17 7,08 7,17 7,09 6,68 7,04
CV (%) 4,68 7,07 7,15 6,51 6,61 6,46

Prob. > 0,05 > 0,05 > 0,05 < 0,05 > 0,05 < 0,01
Chi s I 0,133 0,037 0,133 0,052 -0,356

YHTL: Heat-tolerant line.

2°Trong cling mot cot, cac s6 ¢6 ciing chit cai gibng nhau thi khac bigt khéng c¢6 y nghia théng ké ¢ mic P <

0,05 va 0,01 theo tric nghiém Duncan.

Bang 3. Nang suét trung binh (t&n/ha), chi s6 6n
vu Dong - Xuan 2017 - 2018

dinh va chi s6 thich nghi clia cac dong lda trong

Ning suat trung

N -2 Chi s6 6n dinh  Chi s6 thich nghi Sai sb6 chuan
Ten giéng! ~ Dinh giong nhau, (2.) (b)) cita chi 6 thich

dung dé nhan xét ! hi (by)

chi 6 S2, va b; Hen b
HTL1 7.122b¢ 20,051 2.149% 0.324
HTL2 7,082bc - 0,020 2,744* 0,543
HTL3 6,64 0,053 0,512 0,858
HTL4 6,85b¢ 0,006 0,232 0,673
HTL5 7,382 - 0,045 1,783 0,378
HTLG 6,033bc - 0,044 0,024* 0,386
HTL7 7,232b 0,009 0,589 0,686
HTLS 7,292b - 0,057 0,870 0,268
N22 6,86"° - 0,020 0,098 0,541

1HTL: Heat-tolerant line.

2CTrong cting mot cot, cac s6 c6 ciing chit cai gibng nhau thi khac biét khong c6 ¥ nghia théng ké & mic P < 0,01

theo tric nghiém Duncan; *: ¢6 ¥ nghia thong ké ¢ mitc P

cao lan lugt 1a 7,78; 7,23 va 7,29 tin/ha, nhung
st khéc biet nay khong c6 y nghia théng ke véi
nhau; ¢6 chi 86 6n dinh S%; ~ 0 (P > 0,05); chi s6
thich nghi (bi) tit 0,589 den 1,783 ~ 1 (P >0,05).
Do dé, cac dong dang gen nay 6n dinh vé nang
suat va thich nghi rong. Dic biét, dira vao s6 lieu
Béang 3 ciing cho thay dong ding gen HTL1 va
HTL2 c6 nang suat trung binh cao, 6n dinh (Sgli
~ 0) khong khac biet véi HTL5, HTL7 va HTLS8
nhung thich nghi véi méi trudng thuan lgi (b; >

1).

< 0,05 (b # 1).

3.1.3. Phan nhém kiéu gen va mbi trudng ctia cic
dong laa chiu néng trién vong tréng vu Dong
- Xuan 2017 - 2018

Gian do Biplot (Hinh 1) cho thay sy tuong
tac kiéu gen v6i moi truong dat 82,5% theo mo
hinh AMMI 2. Gian d6 cho thiy mdi dong ding
gen cb sy tuong tac v6i moi truong khac nhau.
Nhiing dong dang gen phan bd gan diém giao
nhau ciia cac dudng théng thi thich nghi rong véi
moi trudng dé. Vi ciing theo 1y thuyét mé hinh
AMMI 2 (Nguyen, 2002), dong déng gen HTLS
nim gan truc trung tam do d6 thich nghi rong
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vdi tat ca cidc mai trudng.

GIAN PO TUGNG TAC KIEU ANMMI2
06,

0.34

o008t 2

IPCA2

-0.18

-0.44/

-0.8 -0.44 -0.05 028

. - PCAl .
MUC BQ TUGNG TAC: 82.5% CUA GXE

064 1

Hinh 1. Giadn do Biplot tuong tac kiéu gen vi moi
trudng theo mé hinh AMM2.

Dong lai: 1. HTL1, 2. HTL2, 3. HTL3, 4. HTL4,
5. HTL5, 6. HTL6, 7. HTL7, 8 HTLS, 9. N22
(d/ching). HTL: Heat-tolerant line.

Dija diém: AG: An Giang, CT: Can Tho, HG: Hau
Giang, LA: Long An, TV: Tra Vinh.

Gian do phan nhém moi trudng theo mé hinh
AMMI ctia cac dong lta trong vu Déng - Xuan
2017 - 2018 dugc tinh bay ¢ Hinh 2(A). Giita céc
nhém moi truong c6 sy khac bigt kha 16n véi miic
do dung hgp (Fushion level) tir 0,42 dén 2,90; dua
vao miic do dung hgp 1,04 chia cac dia diém trong
thanh 2 nhém: Nhém 1 gdm Can Tho, Long An,
An Giang va Tra Vinh; nang suit trung binh cao
tit 7,08 dén 7,17 tan/ha; Nhém 2: Hau Giang;
ning suat thap 6,68 tin/ha.

AG

(4]

GENOTYPE CLUSTERS

ST T S

ENVRONMENT CLUSTERS

042 1M 166 b} 23 - 3 5 [ ]
MUC DO DUNG HQP MUC O DUNG HQP
@ @)

Hinh 2. Phan nhém moi trudng (A) va kidu gen (B)
cta cac dong lai qua 5 moi truong vu Dong - Xuan
2017 - 2018. AG: An Giang, CT: Can Tho, HG: Hau
Giang, LA: Long An, TV: Tra Vinh.

Gian do phan nhom kiéu gen ciia cac dong lia
thi nghiém trong vu Dong - Xuan nam 2017 -

2018 duge thé hien qua Hinh 2(B). Qua gian do
nay thi céc kiéu gen gidng nhau thi xép ciing
nhém v & mic dung hop 1,98 va vdi he s6 xac
dinh (R? = 0,727) so sanh UPGMA hé s6 Eu-
clid biang phan mém SAS 9.1 chia céc dong déing
gen thanh 3 nhém: Nhém 1 c6 ba dong déng
gen HTL3, HTL4, HTL6 va giong doi chig N22;
trong nhém nay céc dong dang gen dat ning suét
thap theo tht tu la 6,64 tan /ha; 6,85; 6,93 va
6,86 tan/ha; Nhém 2: Hai dong ding gen HTL1
va HTL2 v6i biéu hién nang suat tuong déi cao
theo thit ty 1a 7,12 tan/ha va 7,08 tan/ha; Nhém
3: Ba dong déng gen HTL7, HTLS va HTL5; cac
dong déng gen nay cho ning sudt rit cao theo
thit tw 1a 7,23; 7,28 va 7,38 tan/ha.

3.2. Danh gia tinh én dinh, thich nghi vé ning
sult va tuong tac gitta kidu gen va mobi
trudng ctia cac dong laa chiu néng trién
vong tréong vu Heé - Thu nim 2018

3.2.1. Phan tich qua nhiéu diém cic dong lia chiu
néng trién vong tréong vu He - Thu nam 2018

Két qua & Bang 4 cho thiy phan tich phuong
sai (ANOVA) qua nhiéu diém ning suit & cac dia
diém khac biet khong c6 ¥ nghia théng ké (P >
0,05) v& nang suat trung binh ciia cac dia diém
thi nghiém gitta cac dong lai c6 su khac biét rat
c6 ¥ nghia (P < 0,01). C6 bén dong déng gen cho
nang suat tuong duong nhau khac biét c6 § nghia
théng ké so vdi gidng dbi ching N22. Trong do,
dong ding gen HTL7 dat ning suit cao nhat 5,97
tan/ha, dong déng gen HTL8 dat 5,84 tan/ha.
Hai dong dang gen nay ciing cho niing suat cao
nhat ¢ va Dong - Xuan 2017 - 2018.

S6 lieu & Bang 4 ciing cho thiy chi s6 moi
trudng (I;) theo thi ty t& moi trudng thuan lgi
dén kém thuan lgi: Hau Giang > Tra Vinh > An
Giang > Long An > Can Tho theo thit ty: 0,373;
0,096: 0,062; - 0,156; - 0,375.

3.2.2. Phan tich dn dinh, thich nghi ciac dong lia
chiu néng trién vong vé ning suit trong vu
Heé - Thu 2018

Két qua trinh bay & Bang 5 cho thiy ba dong
déng gen HTL 6, HTL7 va HTLS cho nang suat
trung binh cao theo tha tu: 5,89; 5,97 va 5,84
tan/ha, sy khac biet nay khong c6 ¥ nghia théng
ké v6i nhau, c¢6 chi s6 on dinh S, ~ 0 (P > 0,05),
chi s6 thich nghi (bi) theo thi tu: 1,441; 1,62 va
1,89 ~ 1 (P > 0,05). Do dé, cic dong ding gen
nay o6n dinh vé nang suat va thich nghi rong.
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Bang 4. Nang suét (tdn/ha) clia bo gibng lta khao nghiem tai 5 dia diém vy He - Thu 2018

Teén giong! Can Tho Long An

An Giang Tra Vinh Hau Giang Trung binh

HTLI 5,43 5,57 5,30 5,60 6,13 5,602P
HTL2 5,00 5,67 5,57 5,77 5,67 5,53ab
HTL3 5,20 5,77 5,67 5,03 6,37 5,602P
HTLA4 5,67 5,40 5,87 5,37 5,60 5,588b
HTL5 5,77 5,37 5,53 6,00 6,10 5,752
HTL6 5,70 5,20 5,93 6,00 6,60 5,872
HTL7 5,37 5,40 6,08 6,70 6,30 5,972
HTLS 4,96 5,50 6,27 6,20 6,27 5,848

N22 4,30 5,50 5,13 4,97 5,10 5,000

Trung binh 5,27 5,49 5,70 5,74 6,02 5,64
CV(%) 10,56 11,93 14,24 15,81 9,34 12,62
Prob. ~ 0,05 =005 =005 =~ 0,05 ~ 0,05 < 0,01
Chi s6 (I;) truong I, -0,375 0,156 0,062 0,096 0,373

LHTL: Heat-tolerant line.

aPTrong cling mot cot, cac s6 c6 ciing chit cai giéng nhau thi khac biét khong c6 y nghia théng ké & mic P < 0,01 theo

tridc nghiém Duncan.

Bang 5. Nang suét trung binh (tdn/ha), chisd dn dinh va chi s thich nghi ciia cc dong lda trong vu

He - Thu nam 2018

Chi 6 on dinh  Chi s6 thich nghi

Sai s6 chuan

Ten giéng! Niang suat trung binh (S%) (by) ctia chi s6 thich
nghi (b;)

HTL1 5,612P - 0,099 0,782 0,469
HTL2 5,533 _ 0,111 0,798 0,427
HTL3 5,61 0,062 1,135 0,853
HTL4 5,584P - 0,113 0,002* 0,420
HTL5 5,754b - 0,083 0,614 0,522
HTL6 5,897 - 0,045 1,441 0,624
HTL7 5,972 - 0,000 1,621 0,730
HTLS8 5,842 - 0,091 1,893 0,497
N22 5,00b 0,033 0,714 0,799
Prob. =001

YHTL: Heat-tolerant line.

2P Trong cling mot cot, cac sd c¢6 cling chit cai gibng nhau thi khac biét khong c6 ¥ nghia théng ké & mic P < 0,01
theo tric nghiém Duncan; *: c6 ¥ nghia théng ké 6 mic P < 0,05 (b; # 1).

3.2.3. Phan nhém kidu gen va mdi trudng ctia cac
dong lda chiu néng trién vong tréng vu He
- Thu nam 2018

Gian dd Biplot (Hinh 3) cho thay su tuong téc
kiéu gen v6i moi truong dat 74,5% theo mo hinh
AMMI2. Gidn do cho thiy mdi dong lta cé su
tuong tac véi moi trudng khac nhau. Dong dang
gen HTL7 nim gan dudng thing cta diém Tra
Vinh nén cho niing suit cao va thich nghi rong
v6i moi trudng nay.

Gidn dd phan nhém moi truong theo mo hinh
AMMI ctia cac dong dang gen trong vu He -
Thu 2018 duge tinh bay 6 Hinh 4A. Gita céc
nhém moéi truong cé sy khac biét kha 16n véi

mitc do dung hgp (Fushion level) tit -0,2 dén 3,60;
dua vao mic do dung hop 1,2 chia cac dia diém
thi nghiém thanh 3 nhém: Nhém 1 gom hai moi
truong khao nghiém 13 Can Tho va Hau Giang;
tai moi truong Hau Giang ning suat dat cao nhat
6,02 tan/ha; Nhém 2 gdm mot moi truong 1a Long
An; nang suat dat 5,49 tan/ ha; Nhém 3 gom hai
moi trudng thi nghiém An Giang va Tra Vinh.
Tai hai m6i truong ndy ning suit cac dong lai
dat tuong duong nhau va dat kha cao. Diém An
Giang dat 5,7 tdn/ha va diém Tra Vinh dat 5,74
tan/ha.

Gian do phan nhom kiéu gen ciia cac dong lia
khéo nghiém trong vu He - Thu nam 2018 dudgc
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Hinh 3. Gian d6 Biplot tuong tac kidu gen va moi
truong theo moé hinh AMM2.

Dong lai: 1. HTL1, 2. HTL2, 3. HTL3, 4. HTL4,
5. HTL5, 6. HTL6, 7. HTL7, 8 HTLS, 9. N22
(d/ching). HTL: Heat-tolerant line.

Dia diém: AG: An Giang, CT: Can Tho, HG: Hau
Giang, LA: Long An, TV: Tra Vinh.

thé hien qua Hinh 4B. Qua gidn dd nay thi cac
kiéu gen giéng nhau thi xép cling nhém va & mic
dung hop 1,8 v v6i he s6 xac dinh (R? = 0,763)
so sanh UPGMA hé s6 Euclidean bing phan mém
SAS 9.1 chia cac dong lda thanh 4 nhém: Nhém 1
¢6 duy nhét giéng dbi ching N22; dat ning suat
thap nhat 5,00 tan/ha; Nhém 2: Ba dong déng
gen HTL1, HTL2 va HTL3 v6i biéu hién ning
suat tuong doi cao theo thit tyla 5,61; 5,53 va 5,61
tan/ha; Nhom 3: Ba dong dang gen HTL4, HTL5
v HTL6; cac dong lia nay cho ning suit cao theo
thit tu 1a 5,58; 5,75 va 5,80 tén/ha; Nhom 4: Hai
dong déng gen HTL7 va HTLS. Céac dong ding
gen nay cho ning suit rat cao theo thit ty 1a 5,97
va 5,84 tan/ha.

Tém lai, qua phan tich tich tinh én dinh, thich
nghi ciia cac dong lda chiu néng trién vong trong
hai vu Dong - Xuan 2017 - 2018 va vy He - Thu
2018 theo md hinh tuyén tinh ctia Eberhart &
Russell (1966) cho thay dong ding gen HTLS cho
nang suét cao 6n dinh, thich nghi rong qua hai
VUL

4. Két Luan va Dé Nghi
4.1. Két luan

Két qua thi nghiém vé phan tich tinh én dinh
vé nang suat clia tam dong lda chiu néng trién
vong qua hai vu Dong - Xuan 2017- 2018 va He
- Thu 2018 qua nam tinh Can Tho, Long An,

(®) B

Hinh 4. Phan nhém mai trudng (A) va kiéu gen (B)
cta céac dong lai qua 5 moi truong vu He - Thu 2018.
AG: An Giang, CT: Can Tho, HG: Hau Giang, LA:
Long An, TV: Tra Vinh.

An Giang, Tra Vinh va Hau Giang da xac dinh
c6 5 dong lda trién vong, ngin ngiy, ning suat
cao, chiu néng duge chon loc la HTL1, HTL2,
HTL5, HTL7 va HTL8. Cac dong lda nay thich
nghi cd hai vu Dong - Xuan va He - Thu thong
qua két qua phan tich tuong tic giita giéng véi
moi truong. Trong dé, dong lia HTLS8 cho nang
suét cao 6n dinh, thich nghi rong qua hai vu, day
13 dong lda cé trién vong c6 thé dua vao khao
nghiém céc budc tiép theo.

4.2. Dé nghi

Dong lia HTLS8 cho ning suit cao, 6n dinh,
thich nghi rong qua hai vy, day la dong laa c6
trién vong c6 thé dua vao khio nghiém c6 he
théng, nhanh chéng phat trién trong san xuét.
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Effects of different nitrogen fertilizer levels on yield, leave color, and content of
bioactive compounds of Pouzolzia zeylanica L. Benn
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ARTICLE INFO ABSTRACT

Research Paper The study was carried out to investigate the effect of 4 levels of nitrogen

fertilizer (10, 15, 20 and 25 kg urea/1000 m?) applied on the color of leaves
Received: November 10, 2018 (chlorophyll index SPAD and the red-purple color by a* value in Hunter’
Revised: January 05, 2019 color system), yield and bioactive compounds content (anthocyanin,
Accepted: February 18, 2019 flavonoid, polyphenol and tannin) of Pouzolzia zeylanica plant. The

results showed that different nitrogen fertilizer levels had significant
Keywords effects (P < 0.05) on leave color, yield and content of bioactive compounds
of this plant. At the level of 20 kg urea/1000 m?, the leaves had red-purple
color and the obtained a* value was 8.06; the index of chlorophyll SPAD
was 38.36; the yield was 1.64 ton/1000 m?, and the content of bioactive
compounds was higher than other nitrogen fertilizer levels. The contents
. . of anthocyanin, flavonoid, polyphenol and tannin were 0.296 mg CE/g
Pouzolzia zeylanica plant dried material (DM), 5.03 mg QE/g DM, 15.54 mg GAE/g DM and 10.05

mg TAE/g DM, respectively.

Bioactive compounds
Color of leaves
Nitrogen fertilizer level
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Anh huéng ciia mic bén phan dam lén nang suit, mau sic 14 va ham lugng cac hop
chét c6 hoat tinh sinh hoc ciia cay thudc doi (Pouzolzia zeylanica L. Benn)

V6 Thi Xuan Tuyén'*, Nguyén Duy Tan' & Nguyén Minh Thiy?

'Khoa Néng Nghiep va Tai Nguyen Thien Nhién, Trudng Dai Hoc An Giang, An Giang
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Ngay chap nhan: 18/02/2019

T khéa

Cac hgp chat c6 hoat tinh sinh hoc
Cay thudc doi

Mau séc la

Mrtc do bon phan dam

TOM TAT

Nghién cttu dugce thye hieén nhim khao sat dnh hudéng clia 4 mic do
bén phan dam (10, 15, 20 va 25 kg urea/1000 m?) lén mau sic 14
(chi s6 diép luc t6 SPAD va gi4 tri a* trong hé mau Hunter), ning
suAt vd ham lugng cac hgp chét sinh hoc (anthocyanin, flavonoid,
polyphenol va tannin) ctia cay thudc doi. Két qua cho thiy khi
thay ddi cac mitc do bén phan dam khac nhau c6 anh hudng rd
rét len mau sic 14, ning suat vd ham lugng cac hgp chét c6 hoat
tinh sinh hoc clia cay thubc doi (P < 0,05). O mitc dam bén 20 kg
urea,/1000 m?, 14 c6 mau tim d6 va gia tri a* do dugc 1a 8,06; chi
s6 diep luc t6 SPAD 13 38,36; ning sudt 1,64 tdn/1000 m? va ham
lugng cac hgp chéat c¢6 hoat tinh sinh hoc déu cao hon so véi cac
mic dam khac. Ham lugng anthocyanin, flavonoid, polyphenol va
tannin lan lugt 1a 0,296 mg CE/g nguyén ligu kho (DM); 5,03 mg

QE/g DM; 15,54 mg GAE/g DM va 10,05 mg TAE/g DM.

“Tac gia lién hé

V6 Thi Xuan Tuyen
Email: vtxtuyen@agu.edu.vn

1. bat Van bé

Cay thudc doi c6 tén khoa hoc Pouzolzia zey-
lanica L. Benn, thudc ho Gai (Urticaceae), phét
trién tét & diéu kién khi hau Viet Nam va duge
trong phd bién ¢ khu vige Dong bing song Ciiu
Long. Theo Déng y, cay thudc doi c6 vi ngot
nhat, tinh mat, c6 tdc dung chi khai, tiéu dom,
dung chita ho 1au ngay, ho lao, viém hong va viém
thanh phé quan. Bén canh d6, cay thudc doi c6
chita nhiéu hop chat c¢6 hoat tinh sinh hoc cao nhu
isoflavone, alkaloid, polyphenol, tannin, flavonoid
va glycoside. Nhitng chat ndy c6 kha nang chéng
oxy héa, khang khuan, khang nam, tic ché su phat
trién ciia té bao va ngan ngita ung thu (Le, 2007;
Paul & Saha, 2012; Vo, 2012).

O khu vyc Déng bing song Ctu Long, cay
thudc doi dudge ngusi dan sit dung nhu mot loai
rau dé an sdng, ndu canh hozc phdi hop véi cac
loai nguyén liéu khac nhu mé dé, ré tranh, 14 dita,
mia lau... ndu nuéc ubng dé boi dudng co thé,

thanh nhiét va tri ho. Trong nhitng nim gan day,
cac nha khoa hoc khong nhitng quan tam dac biét
vé thyc vat lam thudc md con nghién citu chiét
tach va thi nghiém tac dung tri bénh cta ching
dé tim kiém nhing hop chit mdi thay thé nhing
chét héa hoc ma c6 thé han ché duge nhitng téc
dung phu trong diéu tri bénh. Nhidu cong ty va
doanh nghiep khong ngiing nghién ctiu va day
manh viéc &ng dung cay thudc vao san xuat thyc
phdm chitc nang va dugce pham.

Tuy nhién, viéc nghién cttu trén cay thubc doi
hién nay con rat it. Dac biét 13 ki thuat canh
tac hau nhu chua duge nghién ctu. Phan 16n cay
thubc doi duge trong xen canh trong cac vuon cay
an trai véi dién tich nhoé va chi xem 1a cay trong
phu. Theo Chu & ctv. (2006), cay thudc can nhiéu
chat dinh dudng dé sinh trudng, phat trién, ra hoa
va lam cit. Cung cap nito ¢6 anh hudng 16n dén bo
méay quang hgp nhu sy phat trién ctia 14, dien tich
14, qué trinh sinh tdng hop protein vi chlorophyll
va anh hudng dén qua trinh quang hop ctia thyc
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vat (Bojovié¢ & Markovié, 2009). Phan dam 1a mot
trong nhitng loai phan thiét yéu gitp cho cay ting
truéng nhanh, gia tang dién tich 14. Néu bon thiéu
dam cay sé cin coi, 14 vang, hoa khong trd hoic
thua, ngudc lai bén dam nhiéu cay moc véng, hoa
qua it, ¢t it tinh bot, khé ché bién va pham chéit
kém. TAt ci cac chit ding dé bén déu can duge
ap dung mot cach tiét kiem theo dting nhu cau cu
thé ctia loai cay thubc va kha niang cung cip cla
dat (WHO, 2003). Do dé, dé dap ing dugc cho
nganh cong nghiép san xuit thudc thi can phai
c6 nhitng nghién cttu vé quy trinh kj thuat canh
tac, trong d6 ché do bén phan ciing 14 mot trong
nhitng nhan t6 c6 anh hudng rat lén dén ning
suat, mau sic 14 va su tong hop cac chat c6 hoat
tinh sinh hoc trong cay thudc doi.

2. Vat Liéu va Phuong Phap Nghién Cidu
2.1. Vat liéu nghién ciu

Nghién ctu duge thyc hién trén cay thudc
doi than tim do (Pouzolzia zeylanica L. Benn).
Nguon gidng hom duge lay tit mot ho néng dan
trong cay thudc doi tai x4 Hoa Binh, huyén Chg
Mdi, tinh An Giang. Phan dam s dung 1a phan
dam Phi M.

Thiét bi sit dung: May do diep luc t6 (SPAD
502, Nhat); mdy do mau (Chroma Meter CR-400,
Nhat); may nghién dugc lieu (Polymix 90D, Thuy
s); méay do hap thu quang phd (SP-1920, Nhat);
bé diéu nhigt (Memmert, Phap), Vortex.

Hoéa chat: Thude thit Folin-cioalteau, Folin-
denis va céc chét chuan gallic acid, quercetin, tan-
nic acid dugc mua tit cong ty héa chat Sigma (St.
Louis, Mo. USA). Aluminum chloride, sodium
carbonate, sodium acetate, glacial acetic acid,
potassium chloride, hydrochloric acid and ethanol
dugc mua tit cong ty Analytical Reagent (Xilong
Chemical Co. Ltd., China).

2.2. Phuong phap nghién ctu
2.2.1. B6 tri thi nghiém

Thi nghiém dugc bd tri tai khu Thic nghiem
Truong Dai hoc An Giang. Thai gian thiyc hién tu
thang 8 - 10/2016. Thi nghiem dugc bd tri theo
kiéu khoi hoan toan ngau nhién véi mot nhan to
va 3 1an lap lai. Nhan t6 1a mic do bén phan dam
duge khao sat ¢ (10, 15, 20, 25 kg urea,/1000 m?),
tuong ng véi cac mitc dam bén lan lugt 1a 60,
90, 120 va 150 g trén dién tich 16 6 m2 cho méi

nghiém thic (Hinh 1).

Hinh 1. Mot s6 hinh dnh trong bd tri thi nghiém,
trong va thu hoach cay thudc doi.

2.2.2. K§ thuat trong va cham séc

Cach chon hom: Chii yéu liy hom tit ngon
khong qua non hofic qua gid nhim gitip hom
nhanh ra ré va sinh truéng khée. Chiéu dai hom
trung binh khoang 10 - 15 cm.

Céch trong: St dung 3 hom/hoc, sau 5 - 7 ngay
sau khi trong (NSKT) tién hanh dim lai nhiing
ché hom moc khong déu dé dam bio ding mat
do trong (20 x 20 cm).

Bén phan: Dau vu trong bén 16t phan Super
lan (30 kg/1000 m?), phan kali (30 kg/1000 m?),
phan chudng (phan bo) 2 tin/1000 m2. Déi véi
phan urea chia lam 3 1an bén & 15, 30 va 45 ngay
sau khi trong véi ty 1 bon 1a 1/3 trén tong lugng
phan can bén.

Céch thu hoach va tieu chuan thu hoach: Ding
dao hoic kéo bén dé thu hoach cay thube doi, cit
chita phan gbc con lai khodng 5 cm. Thu hoach
khi cay c6 chiéu cao 25 - 30 cm (thoi gian sinh
trudng 2 thang sau khi trong).

2.2.3. Phan tich cac chi tiéu héa ly

Phan tich dat trude khi trong: Phan tich ham
lugng dam téng s6 theo phuong phép Micro -
Kjeldahl; lan téng s6 theo phuong phap Loren;
chit hitu co theo phuong phap Walkley Black,
kali trao ddi va pH nudc ctia dat (Truong, 1994;
Do, 1999; Ngo, 2005). Cach 14y mau dat: 1ay 6 5
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diém ngiu nhién cho mdi lan lip lai sau dé tron
lai thanh mot mau. S6 miu dat phan tich 3 mau.

Do mau sic clia 1a: Gia tri mau a* bing may
(Chroma Meter CR-400, Nhat), chi s6 diep luc t6
béng méiy (Konica Minolta SPAD 502, Nhat). Do
vi tri 14 thi 3 va & gitta 14 trén 10 cay khéc nhau
cho mdi mau thi nghiém.

Ning suét thuc té: Thu hoach toan cay thudc
doi trong 16 thi nghiém, can khéi lugng tuci va
sau d6 qui ra trén 1000 m?2.

Trong lugng twci: Thu 5 bui cho mot 6 thi
nghiém theo hinh chéo goéc, can trong lugng tuoi
Iac thu hoach.

Trong lugng kho: Cho cac mau cay tuoi vao tii
gidy dem say ¢ 60°C dén khi mau kho hoan toan
roi dem mau can (trir tai gidy) thu duge trong
lugng kho.

2.2.4. Phan tich ham lugng céc chit c6é hoat tinh
sinh hoc

Qui trinh ly trich mau: Cay thudc doi sau khi
thu hoach — Rita sach loai bé tap chat — Phoi
kho (dé trong tii gidy phoi 3 - 5 ngay, am < 12%)
— Nghién min (qua ray duong kinh 3 mm) —
Trich ly (5 g bot, 100 mL con 60% & 60°C trong
thoi gian 60 phit, lap lai 2 1an, trén bé diéu nhiét)
— Loc qua gidy loc Whatman’s No.1 — Dich
trich — Phan tich.

Phan tich anthocyanin theo phuong phap pH
vi sai (Ahmed & ctv., 2013; Santos & ctv., 2013):
Hat 2 mL cdc mau dich trich nguyén chét cho
vao cac binh dinh mtc 50 mL, sau d6 dinh mtc
dén vach bing dung dich déem CH3COONa pH
= 4,5 va dung dich dém KCl pH = 1,0. Lic déu
va dé 6n dinh trong 15 phat roi tién hanh do
do hap thu clia cac mau & bude séng 520 nm vi
700 nm. Ham lugng anthocyanin dugce tinh toan
theo cong thite: Ham lugng anthocyanin (mg/L)
= (A x MW x DF x 1000)/ (¢ x 1). Trong do,
A = [(A520 nm — A700 nm) PH 1,0] — [(A520 nm —
A700 nm) PH 4,5]; MW (khéi lugng phan tit clia
cyanidin-3-glycoside) = 449,2 g/mol; DF (hé s
pha lodng); e = 26900 hé s6 hoa tan clia cyanidin-
3-glycoside, lit/mol/cm; 1 = chiéu dai cta cu-
vet, cm; 1000 = hé s6 chuyén déi tir gram thanh
miligram.

Phan tich flavonoid theo phuong phap Alu-
minium Chloride Colorimetric (Eswari & ctv.,
2013; Mandal & ctv., 2013). Hat 1 mL cédc mau
dich trich da pha loang/dung dich chuan v6i nong
d6 khac nhau cho vao éng nghiém. Sau dé, cho

tiép 3 mL ethanol, 0,2 mL dung dich AlICl3 10%,
2 mL dung dich CH3COONa 1 M va 5,8 mL
nudc cat. Cac 6ng nghiem dudc lic déu véi vor-
tex. Gitt yén & nhiét do phong trong 30 phat.
Do d6 hap thu ctia hén hgp phan tng & 415
nm. Ham lugng flavonoid dugc tinh toan dya vao
dudng chuan quercetin pha trong ethanol (y =
0,0054x + 0,0026 va r? = 0,9995), két qui thé
hién 1a miligram dwong lugng quercetin trén gram
nguyén lieu kho (mg QE/g DM).

Phan tich polyphenol theo phuong phap Folin-
Ciocalteau (Hossain & ctv., 2013). Hat 0,2 mL
dich trich da pha loang trong ethanol vho 6ng
nghiém va thém 1,5 mL dung dich thubc tht
Folin-Ciocalteu 10%. Sau d6, cac éng nghiem
dudc giit trong t6i 5 phut. Cudi cling, cho thém
1,5 mL dung dich NayCO3 5% va lic déu véi vor-
tex. Dem céac 6ng nghiém giit trong tdi 2 gis. Sau
d6, do do hap thu § budc séng 750 nm. Ham lugng
polyphenol duge xac dinh dya vao duong chuén
ctia acid gallic pha trong ethanol (y = 0,0082x
+ 0,0595 and r? = 0,9996), két qua thé hién
la miligram duong lugng acid gallic trén gram
nguyén lieu kho (mg GAE/g DM).

Phan tich tannin theo phuong phéap Folin-
Denis (Laitonjam & ctv., 2013). Hat 0,5 mL
dich trich da pha loang trong ethanol va 0,5 mL
nudc cat vao 6ng nghiém, tiép theo cho thém 0,5
mL dung dich thudc Folin-Denis 10% va 2 mL
NayCOs 20%, lac déu véi vortex, lam néng véi
nudc so6i trong 1 phit. Sau d6 dé nguoi xudng
nhiét d6 phong, do do6 hap thu clia phtc mau &
budce song 700 nm. Ham lugng tannin dude tinh
toan dua vao dudng chudn acid tannic pha trong
ethanol (y = 0,0098x + 0,0478 va 12 = 0,9996),
két qua thé hien 1a miligram duong lugng acid
tannic trén gram nguyén lieu kho (mg TAE/g
DM).

2.2.5. Phan tich dw liéu

S6 lieu thu thap dugc xit Iy théng ké theo phan
mém EXCEL, SPSS 16.0. Dung tric nghiem F
(ANOVA) va phép thit DUNCAN dé so sanh su
khéc biét gitta cac nghiém thic.

3. Ké Qua va Thao Luan

3.1. Thanh phan dinh dwéng trong dit thuc
nghiém

Dé danh gi& do chua ctia dat thi do chua hién
tai pH nudc 1a chi tiéu danh giad kha quan trong
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va rat can thiét. Bang 1 cho thiy pH dao dong
tir 5,8 - 6,0; con & mau dat trong thudc doi tai
x& Hoa Binh, huyén Chg Méi 1a 5,6. Nhu vay,
pH nudc ciia dat thich hop cho cay thudc doi tim
sinh trudng va phét trién. DAt thi nghiém c6 ham
lugng chat hitu co & mitc rat ngheo (0,87% OM),
ngheo hon miu dat trong thudc doi § xa Hoa Binh
(3,21% OM, ham lugng chét hitu co § miic trung
binh) (Do, 1999). Do d6, dé tang lugng chét hitu
co cho dat, trong thi nghiém c6 bén bd sung them
phan bo 1 hoai véi s6 lugng 2 tan/1000 m?.

Theo thang danh gid ctia Truong (1994) dat
thi nghiem duge déanh gid 6 mitc rat ngheo (dam
téng s6 trung binh 0,05% N), trong khi d6 dat
canh tac thudc doi tim ¢ x& Hoa Binh c6 dam
téng s6 cao hon (0,14% N) (Béng 1), do vay ciing
c6 thé anh hudng dén nang suat cay thudc doi
tim. Két qua phan tich ciing cho thiy dat thi
nghiem ké ci dit canh tac thubc doi tim & x&
Hoa Binh c6 ham lugng lan tdng s6 va K trao doi
& mic rat thap (0,01 meq/100 g) (Lé Van Can,
trich dan bdi Ngo, 2005).

3.2. Anh hudéng ciia mic dé bén phan dam lén
mau sic 14 ctia cay thubc doi

3.2.1. Chi sb diép luc té6 (SPAD) trong la

Nito 14 nguyén t6 tham gia vio thanh phan cau
tao nén diep luc t6. Thiéu dam diép luc khong
hinh thanh va la vang tuy nhién bén thita dam
lam 14 c¢6 mau xanh dam, cay yéu va dé bi sau
bénh tan cong. Thong qua chi s6 SPAD ta c6 thé
danh gia ham lugng diép luc t6 trong 14. Trén
cay thubc doi nhan thiy sy hinh thanh diép luc
t6 bi &nh hudng bdi lugng phan dam bén. Boén
mitc dam N4 (25 kg urea/1000 m?) nhan thay 1a
xanh nhat va cdc mic do dam N3, N2 va N1 mau
xanh gidm dan va mau do mit trén 14 tang len.
Do diic diém cay thubc doi mat trén 14 mau luc,
mat dusi mau luc 4nh tim dén tim; nén mau luc
mat trén gidm thi mau d6 sé hién ré6 hon (Hinh
2).

Két qua Bang 2 ciing chitng minh mic do bén
phan dam c6 4nh huéng rat 16n lén sy hinh thanh
digp luc t6 trong 14 cay thudce doi. Mitc dam N4
c6 chi s6 SPAD cao nhét 13 40,68; sau dé lan lugt
13 N3, N2 va thip nhat 1a N1 v6i chi s6 SPAD
13 31,41; sy khac biét nay c6 ¥ nghia théng ké &
mic y nghia (P < 0,01).

Mau tim do6 trén than va 14 cay thudc doi bi
anh hudng bdi nhiéu yéu t6 nhu giéng, lugng nude
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Bang 2. Anh huéng ctia mic do bén phan dam lén chi s6 SPAD va gia tri mau séc a*

_ ) Chi s6 diép luc t6 Gia tri a* Gia tri a*
Nghiem thie (SPAD)! 14 mat tren’ 14 mat duéit
NT (10 kg wrea/1000 m2)  3L417 £ 052 5,76° £ 0,15 847" £ 0,09
N2 (15 kg urea/1000 m2) 34,92 + 043  -5,74> £ 0,11 8,38" + 0,06
N3 (20 kg urea/1000 m2)  38,36° + 0,85  -6,18" + 0,08 8,06° % 0,04
N4 (25 kg urea/1000 m2) 40,68 £ 0,91  -6,78 £ 0,12 7,05* % 0,02
Trung binh nghiém thiic 36,34 -6,11 7,99
F *3k ns *
CV (%) 15,18 17,56 6,90

1Gi4 tri trung binh (n = 10) va %+ do lech chudn (SD); ™ Khoéng khéac biet théng ke (P > 0,05);
(**) Khac biét thdéng ké 6 mitc P < 0,01; (*) Khac biet théng ké 6 mic P < 0,05.

Hinh 2. Anh huéng ctia miic do bén phan dam 1én
sit hinh thanh diép luc té cta la.

tu6i, anh sang, ché do bén phan, miia vy,... Trong
d6, miic do bén phan dam 13 yéu t6 ¢6 4nh hudng
16n dén mau sic 14. Dé xac dinh chinh x4c sy thay
ddéi mau sic 14 thude doi, nghien ctiu sit dung may
do mau (Chroma Meter CR - 400) dé do mau tim
do tren 14 thude doi. Trong dé chon gia tri a* dé
theo doi sy bién déi vé mau sic ciia 14, gia tri a*
bién dong trong khoang tir -128 (xanh) dén 127
(do), tri s6 a* cang duong mau doé cang tang dan.

Mau sic 14 duge ghi nhan 6 thoi diém thu hoach
clia cay thudc doi va do & vi tri 14 thit ba va &
gitta 14. Két qua 6 Bang 2 cho thay tri s6 a* clia
mat trén 14 chua c6 sy khéc bigt vé thong ke (P >
0,05). Tuy nhién, 6 miit dusi 14 thudc doi c6 mau
tim dé va tri s6 a* do dudc c6 sy khac biét théng

ke (P < 0,01), trong d6 nho nhét 1a mic dam N4
(7,05) va cao nhét la mic dam N1 (8,47), giita
muc dam N1, N2 va N3 thi chua c6 st khac biét
vé mit théng ke. Két qua cho thiy trong dicu
kién cta thi nghiém v6i mic phan dam bén 25
kg urea/1000 m? lam cho mau tim dé trén than
14 cay thudc doi gidm di (Hinh 3).

Hinh 3. Anh huéng ctia miic do bén phan dam 1én
mau sic than 14 cay thubce doi.

Theo nghién ctu ctia Yasemin & ctv. (2017)
cho thay ndong do chlorophyll (thong qua gia tri
SPAD) ciia 14 cay odi huong tiang khi ting nong
do6 nito trong dung dich tudi dén mitc téi wu va
sé gidm xudng khi tiép tuc ting ndng do nito
trong dung dich tuéi. Nong do chlorophyll dugc
duy tri trong cay oai huong nhung cé gia tri thap
nhit khi ndng do nito trong dung dich tudi lén
t6i 800 mg/L. Tuong ty, Hassanpouraghdam &
ctv. (2008) cho ring khi tng dung nito ¢ miic
cao sé lam gia tang cd ham lugng chlorophyll ctia
thyc vat va tang hiéu qua st dung nitc trong sinh
téng hop diép luc t6. Ho phét hién ra ring ham
lugng chlorophyll (gia tri SPAD) cia la ctc tay
tang dang ké khi ting nong do nito trong dung
dich dinh duéng va ham lugng nito 16n nhat duge
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Bang 3. Anh hudng ctia mitc dd bén phan dam lén trong lugng va ning suit cay thudc doi

Trong luong tuci'

Nghiém thitc

Trong luong kho!

Ning suat thuc té!

(g/bui) (g/bui) tan/1000 m?
N1 (10 kg urea/1000 m?) 53,13* & 0,62 5,87a £ 0,07 1,32a + 0,06
N2 (15 kg urea,/1000 m?) 52,28% + 0,37 6,32* + 0,05 1,33% + 0,03
N3 (20 kg urea,/1000 m?) 81,72% + 0,89 9,17 £ 0,08 1,64> + 0,05
N4 (25 kg urea,/1000 m?) 82,53 £+ 0,28 8,12 + 0,06 1,61° + 0,07
Trung binh nghiém thic 67,42 7,37 1,48
F kok kk ok
CV (%) 28,09 40,10 36,74

1Gi4 tri trung binh (n = 3) va & do lech chuan (SD); "™ Khac biet théng ke & mic P < 0,01.

Bang 4. Anh hudng ciia cac mitc do bén phan dam lén ham lugng cac hop chéat sinh hoc trong cay
thubc doi

1

Mitc do dam  Anthocyanin Flavonoid? Polyphenol! Tannin?
(kg/1000 m?) (mg CE/g DM) (mg QE/g DM) (mg GAE/g DM) (mg TAE/g DM)
N1-10 0,285% + 0,003 4,257 + 0,07 11,94 £ 0,08 8227 £ 0,08
N2-15 0,287% 4+ 0,002 4,37°" + 0,04 11,87b + 0,03 7,83 + 0,45
N3-20 0,296* + 0,005 5,03% £ 0,05 15,54 £ 0,14 10,05* £ 0,21
N4-25 0,251 + 0,006 3,36° £+ 0,06 7,32¢ £ 0,13 5,68 £ 0,15
Trung binh 0,280 4,25 11,67 7,95
F ok ok * Kok
CV (%) 17,67 20,97 20,07 7,56

1Gia tri trung binh (n = 3) va £ do lech chuan (SD); (**) Khéc biet théng ké ¢ mic P < 0,01; () Khéc biet théng

ké ¢ mic P < 0,05.

quan sat thay la 400 mg/L.

3.3. Anh huéng ctia mic dd bén phan dam dén
trong lugng va ning suét cay thubc doi khi
thu hoach

Phan dam c6 vai tro sinh 1y dic biét quan trong
d6i véi sinh trudng phat trién va hinh thanh ning
suit clia cay trong, gitp cay gia tang nhanh chiéu
cao ciing nhu dién tich 4. Qua két qua thi nghiém
cho thay mtc phan dam c6 anh hudng rat 16n dén
st gia tang sinh khéi ciia cay (P < 0,01). O miec
dam boén 25 kg/1000 m? c6 trong lugng tuosi cao
nhét 82,53 g/bui, tuy nhién chua khac biet c6 ¥
nghia v6i mitc dam bén 20 kg/1000 m?. Trong
khi d6, mitc do6 bén dam 20 kg/1000 m? c6 trong
lugng kho va ning suat thic té cao nhéat 1an lugt
14 9,17 g/bui va 1,64 tan/1000 m? va chua c6 sy
khac bigt v6i mitc dam bén 25 kg/1000 m? (Bang
3).

Theo két qua nghién ctu clia Biesiada & Kus
(2010) trén rau hing qué cho thiy c6 sy gia tang
téng ning suit trung binh tit 2,65 kg len 4,05
kg/m? khi bén dam tang tit mic 50 kg lén 150
kg/ha. Khi tang mitc dam cao hon nita 250 kg/ha

thi nang suét tang lén rat it 4,34 kg/m?. Sifola &
Barbieri (2006) da chiing minh réing, hing qué rat
nhay cam véi liu phan dam bén, khi ting dan
lidu phan dam len t6i 300 kg/ha, trong diéu kign
tudi nhé giot, da thu duge su gia ting dang ké
nang suit theo trong lugng tuoi clia cac bo phan
trén mat dat va 1a len t6i 43,1 tan/ha. Yassen &
ctv. (2003) da bdo cao ring san lugng rau hing
qué cao nhat (23,2 tan/ha) khi bén phan dam véi
lidu t6i wu 120 kg/ha.

3.4. Anh huéng ctia mic do6 bén phan dam lén
ham lugng mot sd chét c¢6 hoat tinh sinh
hoc cé trong cay thubc doi

Két qua trinh bay ¢ Bang 4 cho thiy trong cac
méu cay thudc doi kho vé6i cac mitc dd phan dam
bén khac nhau chita hop chét c6 hoat tinh sinh
hoc khac nhau. Trong dé, nhiéu nhat 1a polyphe-
nol véi ham lugng tir 7,32 - 15,54 mg/g nguyén
lieu kho (DM); ké dén la tannin tur 5,68 -10,05
mg/g DM; flavonoid tir 3,36 - 5,03 mg/g DM; va
thap nhat 14 anthocyanin tit 0,251 - 0,296 mg/g
DM. Két qua phan tich théng ké cho thiy cé sy
khac biet ro rang gita mau & mitc dam N3 (20 kg
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urea/1000 m?) v6i cac mau c6 mitc dam con lai §
ham lugng polyphenol va tannin, con ham lugng
anthocyanin va flavonoid thi chua cé sy khac biét
théng ke gitta cac mitc dam N1 - N3. Ham lugng
cac hgp chéat thu dudc cao nhéat 14 & miu N3;
ké dén 1a N1 va N2; thip nhat 14 N4. Nhu vay,
trong diéu canh tac ctia thi nghiém néu bén véi
mitc phan dam cao 25 kg urea/1000 m? sé lam
gidam ham lugng nhitng chat c6 hoat tinh sinh
hoc trong cay thubc doi.

Ham luong phenol tdng va hoat dong chéng
oxy héa trong qué 6t (Capsicum chinense) khong
bi anh hudéng bdi lidu lugng phan dam st dung,
chi ¢6 ham lugng acid tong tang len gap hai lan
khi sit dung phan dam § lidu cao (Fidel & ctv.,
2011). Tuy nhién, két qua nghién citu ctia Bénard
& ctv. (2009) cho thay khi bén phan dam & mic
giéi han ¢6 su gia tdng ham lugng polyphenol
trong qua ca chua. Nghién cttu ciia Uher & ctv.
(2013) thi cho thay khi ting ham lugng nitro-
gen c6 su gia tang ddng ké cac hop chéit sinh hoc
nhu vitamin C, E va beta carotene trong bong
céi (Brassica oleracea var.); vd nghién ctu cla
Zhang & ctv. (2016) trén cay ca chua cling cho
thady ham lugng acid cafeic trong qué ting cao
khi tang lugng phan dam con ham lugng rutin
khong khac biet. Bén canh do6, két qua nghién
ctitu ctia Osuagwu & Edeoga (2012) cho thay khi
tdng lugng phan bén vo cd NPK ¢6 su gia ting
déang ké ham lugng phenol v steroid trong 14 cay
huong nhu tring (Ocimum gratissimum) va mot
loai cay rau gia vi & Nigeria (Gongronema lati-
folium), khong c6 sy anh hudng khac biet len ham
lugng flavonoid trong 14 ctia cay (Ocimum gratis-
simum) nhung cé sy gia ting dang ké flavonoid
trong la cay (Gongronema latifolium).

4. Két Luan

Trong diéu kién thi nghiém nhan thiy cac miic
do bon phan dam khac nhau ¢6 anh hudng ro rét
lén mau sic 14, nang suat va ham lugng cac hop
chat sinh hoc ctia cay thude doi. Két qui nghién
citu cho thay véi lugng bon 20 kg urea/1000 m?
thi cay thubc doi khi thu hoach c6 ham lugng
anthocyanin, flavonoid, polyphenol va tannin cao
nhat, 1an lugt 14 0,296 mg CE/g nguyeén lieu kho
(DM), 5,03 mg QE/g DM, 15,54 mg GAE/g DM
va 10,05 mg TAE/g DM; 14 ¢6 mau tim dé véi gia
tri a* do dugc 1a 8,06; chi s6 diép luc t6 SPAD
1a 38,36; nang suat 1,64 tan/1000 m?. Tuy nhién,
v6i lugng phan dam bén tiang len 25 kg urea/1000
m? thi ham luong cac hgp chét ¢6 hoat tinh sinh

hoc, mau tim dé cla 14 cay thudc doi va ning
suat déu giam.
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ABSTRACT

Previous research has shown that soil and crops in Quoc Thai
commune, An Phu district, An Giang province are severely
contaminated with arsenic. The objectives of the experiment
were (1) to evaluate effects of lime and sawdust on water pH and
arsenic content in soil and 2) to determine effects of lime and
sawdust on arsenic uptake by corn. The experiment was carried
out in the field on the inside of the dyke with 4 treatments and
4 replications. The results showed that the treatment of lime
combined with sawdust increased water pH and arsenic content
in soil. The arsenic content in stems and leaves (95.3 mg/kg)
and in seeds (6.33 mg/kg) of the maize was lower than that of
the control by 31.9% and 49.4%, respectively. In brief, the use
of lime in combination with sawdust to fertilize plants increased
the water pH and arsenic content in the soil, while reducing the
arsenic content in plants.
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dé bao tai xa Qubc Thai — An Phii — An Giang
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TOM TAT

Nhiéu nghién citu truée day cho thiy dat va cay trong tai xa
Qudc Thai - huyén An Phi - tinh An Giang bi nhidm asen (As)
nghiém trong. Muc tiéu ctia thi nghiém la 1) danh gia &nh hudng
ctia bén v6i vd miin cua dén pH nuéc vd ham lugng As trong
dat va 2) xac dinh &4nh hudng cia bén voi va min cua 1én sy hit
thu As trén cay bap. Thi nghiem dugc thiyc hién tai déng rudng
trong dé bao v6i 4 nghiém thic va 4 1an lap lai. Két qua cho
thay, nghiém thitc bén voi két hop miin cua lam ting pH nude
v ham lugng As trong dat. Ham lugng As trong than 14 (95,3
mg/kg) va hat (6,33 mg/kg) thap hon nghiém thitc ddi ching
lan lugt 1 31,9% va 49,4%. Toém lai, st dung v6i két hgp mimn
cua dé bén cho cay da lam tang pH nude va ham lugng As trong
dat, dong thai gitp gidm ham lugng As trong cay trong.

Voi
*Tac gia lién hé

Nguyén Trung Chinh
Email: trungchinhch2khct@gmail.com

1. Dat Van bé

Ngay nay, khi ngudén nuéc mit cang 6 nhiém,
nudce giéng khoan dudc coi 1a ngudn nuée déng vai
trdo quan trong cho sit phét trién con ngudi ciing
nhu sy phat trién kinh té xa hoi ciia mdi qubc
gia. Viéc khai thac va st dung nuéc giéng khoan
cho cac muyc dich sinh hoat, sdn xuét, trong trot,
chin nuoi,... lam cho tinh trang 6 nhiém nudc
giéng khoan ngdy cang tram trong hon.

Tit nam 2003 dén 2005, chuong trinh United
Nations Children’s Fund (UNICEF) da khéao sét
nong do asen (As) trong céc giéng khoan & 4 tinh
dong bing song Ctiu Long (DBSCL) 1a An Giang,
Doéng Thap, Long An va Kién Giang da cho thay
ngudn nudc giéng khoan clia cac tinh ving dau
ngudn song Cttu Long nhu An Giang, Dong Thap
déu bi nhiém As rit cao, ty lé cic giéng c6 ndng
do As tix 10 pg/L dén 50 pg/L. O DBSCL, nong
do As cao trén 10 ug/L chi yéu tap trung 6 ving
ven song Tién, song Hau v Dong Thap Mudi. Tai

An Giang, trong s6 2.966 mau nghién ctu c6 40%
s6 giéng bi nhiém trén 50 ug/L, 16% nhiém dudi
50 pg/L. Riéng huyén An Pha, tinh An giang
c6 97,3% s6 giéng diéu tra bi nhiém As v6i ham
lugng cao hon 100 pg/L (253 miu trén tong sd
260 mau khao sat) (UNICEF & IPH, 2006).

Sy hién dién ctia As trong nudc thuy lgi, trong
dat & mic cao c6 thé can trd sy phat trién binh
thudng clia cay trong vé6i cac trieu chitng ngd doc
nhu “tc ché sy ndy mam, giam chiéu cao cay, ning
suat ngit coc thap hon” (Tsutsumi, 1980; Frans &
ctv., 1988; Marin & ctv., 1992), “héo va hoai tit
phién 18" (Frans & ctv., 1988), “gidm dién tich 14
va khé nang quang hop” (Knauer & ctv., 1999).

Hién nay, dat nong nghiép tai huyén An Phd,
An Giang dugc bao dé khép kin, da lam han ché
viée st dung ngudn nuéc song, ngudi nong dan
phai st dung nudc giéng khoan bi nhiém As dé
tu6i cho cay trong. Két qua lam cho 82,1% méiu
dat c6 ham lugng trung binh As trong dat trong
& 7,89 mg/kg (Nguyen & Ngo, 2011). Tt d6, cay
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trong & day bi nhiém As rat nghiém trong. Chinh
vi vay, viéc tim ra cac bién phap bén phan giam
thiéu As trén cay bap trong tai An Phi, An Giang
14 can thiét. Muc tiéu ciia nghién citu nay 1a danh
gi4 anh hudng clia voi va mim cua dén sy hit thu
As lén cay bap.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat liéu nghién citu

Dat trong bd tri thi nghiem tai x4 Qudc Thai,
huyén An Phd, tinh An Giang 1 d4t phit sa ngot
trong dé bao, c6 thanh phan co gidi nhe, toi xp,
thoat nudc t6t, thich hgp véi nhiéu loai cay trong
nhu ngd, dau, rau mau.

Gidng bap st dung trong thi nghiem 1a giéng
NK4300 Bt/GT bién déi gen clia cong ty Syn-
genta Viet Nam, dugc biét t6i v6i dac tinh ndi
troi 1a khang sau duc than va thudc trit cé gbc
glyphosate.

2.2. Phuong phap nghién ctu
2.2.1. B6 tri thi nghiém

Nghién cttu duge bd tri thi nghiém cho cay bap
theo khéi hoan toan ngau nhién. Thi nghiém duge
bé tri gom 4 nghiém thiic v6i 4 1an Lip lai: Nghiem
thitc 1 (NT1) la ddi ching (Khong boén voi va
mun cua); Nghiem thic 2 (NT2): bon voi (Lieu
lugng 02 tin CaO/ha); Nghiem thic 3 (NT3):
bén mun cua (Liéu lugng 02 tan/ha); Nghiem
thitc 4 (NT4): bén voi két hgp min cua (Licu
lugng 02 tan/ha theo ti lé 1:1). Chia lam 03 giai
doan bén: Lam dat (50% lugng voi; mun cua; voi
két hgp mun cua); 15 ngdy sau gieo (25% lugng
voi; mun cua; voi két hgp miin cua) va 30 ngay
sau gieo (25% lugng voi; mun cua; voi két hop
min cua).

Dién tich mdi lan lap lai cia mdi nghiém thitc
13 18 m? (4 m x 4,5 m). Trong theo hang don
v6i khodng cach cay v6i nhau 1a 20 cm (gieo 01
cay/hoc), hang céch nhau 1 m.

Ché do nudc tusi: Tudi nude giéng khoan co
ham lugng As trung binh 1a 557 ug/L (Do, 2017).
Tudi dit am cho cay (tit 1 - 10 ngay sau gieo tudi
1 1an/ngay; giai doan sau dé tudi 2 - 3 1an/ngay).

Phan boén: Cong thic phan bon (NPK kg/ha)
250 - 90 - 60, chia thanh 04 dgt bén nhu sau: Bén
16t: Toan bo lugng phan lan; bén thic 1: Cay bap
dat 3 - 4 14, bén 40% dam va 50% kali; bén thic

2: Cay bap dat 9 - 10 14, bén 30% dam va 50%
kali; bén thic 3: Cay bap trudc khi tr6 cd 5 - 7
ngay, bén 30% dam con lai.

2.2.2. Phan tich méu

Dét: Kiém tra pH nudc v As trong dat trude
thi nghiém v& sau thi nghiem. Thu miu dat: Mau
dat dugc thu & do sau 0 - 20 cm. Trong mdi
mau thu 05 diém theo dudng chéo géc, sau dé
tron chung liy mau dai dién. Mau sau khi thu
dugce chita trong cac tai nhiyra duge ki hiéu va van
chuyén vé phong thi nghiem. Mau dugc phoi &
nhiét do phong dén khi kho, sau d6 dugc nghién
va qua Tdy ¢6 mat lusi 0,5 mm. Tién hanh do pH
nuée (dat/nude tile 1:2,5) va phan tich As trong
dat.

Phan tich ham lugng As téng s (tinh theo ham
lugng chét kho - don vi tinh 13 mg/kg) trong than
14 va hat: Sau khi thu hoach, thu m&u than 14 va
hat, chita trong céc tii nhya duge ky higu va van
chuyén vé phong thi nghiém. Mau duge phoi &
nhiét do phong dén khi kho, sau d6 dugc nghién
va qua ray c6 mat ludi 0,5 mm. Tién hanh phan
tich As.

Qui trinh phan tich As trong dét, than la va
hat (Nguyen, 2014):

Can 1 g miu kho chuyén vao binh vo co. Them
10 mL HNOj; ti le 1:1, lic ky va day lai bang
vat lieu c6 thé hoan luu hoi. Pun néng dén 95°C
va dé 10 - 15 phit khong can dé soi. Lam nguoi
mau, them 5 mL HNO3 dam dic, day lai va reflux
30 phut. Néu c6 khéi mau nau bée ra, lap lai su
oxy héa bdi viéc thém 5 mL HNOj3 dam déc cho
dén khi khong con khéi mau nau 13 mau da hoan
thanh phan tng v6i HNO3. Dung loai thuy tinh
trong sudt hoac hé théng hoan luu hoi, cho dung
dich bay hoi chinh x4c 5 mL nhung khong dugc
s6i hofic 1a dun néng dén 95°C khong soi trong
2 gio. Luon gitt cho sy che day dung dich & day
binh.

Sau budc trén hoan thanh va lam ngudi mau,
them 2 mL nuéc va 3 mL Hy05 30%. Can than
khong lam mét mau khi sy sti bot manh ligt qua
mitc. Dun néng dén khi sy sti bot diu xudng va
lam ngudi binh. Tiép tuc cho thém Hy Oy 30% véi
viéc 1am am cho dén khi s stii bot thap nhét hosc
thidy mau khong bién déi nita. (Chid y: Khong
duge cho qua 10 mL H204 30%).

Pay méiu va tiép tuc dun cho dén khi thé tich
mau gidam dén chinh x4c 5 mL hodc dun & 95°C
nhung khong dé soi trong 2 gio. Luon luon day
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binh v6 co trong lic dun.

Sau khi 1am nguoi, hoa lodng lén 100 mL bing
nude. Ly tam hodc dé ldng cin va loc miu dé
loai bé chét cin. Mau nay dugc dem phan tich
béi phuong phap GF-AAS.

Thang danh gia tham khao ham lugng As trong
dat va nong san: Theo QCVN 03:2008/BTNMT
cia MONRE (2008) vé giéi han ham lugng As
trong dat nong nghiep 1a 12,0 mg/kg dat kho.
Theo QCVN 01-12:2009/ BNNPTNT ctia MARD
(2009) vé gigi han ham lugng As tdi da trong nong
san 1a 2,0 mg/kg chit kho.

2.2.3. Phan tich théng ke

S6 lieu duge xt Iy biang phan mém Microsoft
Excel va st dung phan mém Statgraphics Centu-
rion XV dé théng ké sit khac biét gitta cAc nghiem
thiec.

2.3. Theoi gian va dia diém nghién ciu

Thi nghiém duge thyc hién trong vu Doéng
Xuan nam 2017 tai xa& Qudc Thai, huyén An Phy,
tinh An Giang.

3. Két Qua va Thao Luan

3.1. Anh hudng ctia bén voi va mun cua dén
pH va ham lugng As trong déit

3.1.1. Anh hudng ctia ché doé bén voi va min cua
dén pH nudc trung binh trong dét

Két quéa phan tich ¢ Bang 1 thé hién dat trude
thi nghiém khong c6é sy khac biet vé pH nuée
trung binh trong dat giita 4 nghiém thic, dao
dong tu 7,28 - 7,33. Sau thi nghiém, do pH nuéc
trung binh trong dat c6 khac biét § nghia théng
ke 6 mtc 5%, dao dong tur 7,10 - 7,45. Nghiem
thitc bén voi két hgp miun cua c6 do pH nuéde
trung binh trong dat cao nhat (7,45), ké dén 1a
nghiém thitc bén voi (7,40), nghiém thic bon
min cua (7,32), nghiem thitc doi chiing la c6 do
pH nuéc trung binh trong dat thap nhat (7,10).
Nghiém thitc ddi ching c6 pH nuéc trung binh
trong dat giam (tir 7,30 xudng 7,10). Cac nghiem
thiic bén voi, bén mun cua, bén véi két hgp miin
cua ¢6 do pH nude trung binh trong dat sau thi
nghiém déu tang, tang nhiéu nhat 1a § nghiem
thitc bon voi két hgp mun cua (tir 7,33 len 7,45).
Két qua nay ciing phit hop v6i nghién citu ctia Tat
& ctv. (2016) rang, pH tang & cAc nghiem thiic

bén voi va phan hitu co, khac biét ¥ nghia théng
ké so vdi nghiém thic déi chitng (khong bén voi
va phan hitu c¢g). Theo Vo & ctv. (2008), phan
hitu co gép phan gitp tang pH dat. Bén canh do,
voi cung cap them Ca?*t cao gitp ting pH déat,
dong thoi Ca?t thay thé NaT trao dbi trén phitc
hé hap thu, dua Nat dua ra ngoai dung dich dat,
dé dang rita troi khoi moi truong dat (Makoi &
Verplancke, 2010). Qua dé cho thay viéc bén voi
va mim cua da anh huéng dén sy thay déi pH
nudc trong dat.

3.1.2. Anh huéng ctia ché doé bén véi vA min cua
dén ham lugng As trong dét

Két qua phan tich trinh bay trong Bang 2 cho
thidy khac biét ¥ nghia théng ké 5% giita cac
nghiém thic vé ham lugng As trung binh trong
dat trudc thi nghiém, trong d6 ham lugng As
trung binh trong dat cao nhat 1a 33,6 mg/kg
va thap nhat 1a 31,6 mg/kg. Qua d6 thay duge
ngudn dat trong tai xa Quéc Thai, huyen An Pha
bi nhiém As nghiém trong. Bén canh d6, ham
lugng As trung binh trong dat sau thi nghiém c6
su khéac biét ¥ nghia théng ké 5%, dat gia tri cao
nhat 1a 46,6 mg/ke (ting 13,0 mg/kg so v6i dat
trude thi nghiem) & nghiem thiic bén voi két hop
mimn cua va thip nhét 14 nghiém thiic ddi ching
dat 34,7 mg/kg (ting 3,1 mg/kg so v6i dat truse
thi nghiém), nghiém thic bon voi dat 44,5 mg/ke
(tang 11,0 mg/kg so v6i dat trude thi nghiem),
nghiém thidc bén mun cua dat 37,1 mg/kg (ting
4,2 mg/kg so v6i dat trude thi nghiem). Két qua
nay phu hgp v6i nghién ctu cta Huq & ctv.
(2011) réng, ham lugng As dugce ghi nhan cao hon
trong dat c6 bén phan can dbi so v6i dat khong
duge bén phan. Qua day cho thay dat trong & day
bi nhiém As rat nghiém trong do sit dung nuéc
giéng khoan bi nhiém As dé canh téc, vugt qua
QCVN 03:2008/BTNMT (12 mg k). Tit do, viec
bén voi két hgp mun cua c¢é higu qua hon trong
viéc ¢6 dinh As trong dat trong.

3.2. Anh hudng ctia bén vbéi va mun cua lén
su hidp thu As trén cay bip tai xa Qubc
Thai, huyén An Phda, tinh An Giang

Bang 3 cho thiy cic nghiém thic clia than la
va hat c¢6 khac biét ¥ nghia théng ké 5% trong
thi nghiém. Ham lugng As trung binh trong than
la cao hon trong hat & tit ca cic nghiém thiic,
ham lugng As trung binh trong than l1a dat 95,3
- 140 mg/kg, con trong hat trung binh dat 6,33
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Bang 1. Anh huéng ctia bén voi va min cua dén pH nuéc trong dat
(Thang 11/2017)

D6 pH nuéc trung binh trong dat

Nghiém thiic Trudc thi nghiem  Sau thi nghiem

Déi chitng 7,30 7,104
Bén voi 7,31 7,40P
Bo6n mun cua 7,28 7,32°¢
Bén voi két hgp miun cua 7,33 7,452
F ns *

CV% 0,28 2,11

a'dTrong ciing mot cot, nhitng s6 c6 chit theo sau khac nhau thi cé khac biét y nghia
thong ke & mic 5% (*); ns: khong khac biét ¥ nghia thong ke.

Bang 2. Ham lugng As trung binh trong dat trude va sau thi nghiém (Théng

11/2017)
. . Ham lugng As trung binh trong dat (mg/kg)

Nehiem thite Trude thi nghiém Sau thi nghiem

Déi chitng 31,6° 34,74

Bén voi 33,52 44,5

Bén mimn cua 32,9P 37,1¢

Boén voi két hop min cua 33,62 46,6*

F * *

CV% 2,78 14,0

adTrong cling mot cot, nhitng s6 ¢6 chit theo sau khac nhau thi c¢6 khac biét y nghia théng ke
8 muc 5% (*).

Bang 3. Anh huwéng clia ché do bén v6i va min cua 1én ham lugng As trung
binh trong cac bd phan cta cay (Thang 11/2017)

Nghiem thiic Ham lugng As trong cac bo phan (mg/kg)

Than 1a Hat
Déi ching 1402 12,52
Bon voi 107° 8,4°¢
Bé6n min cua 114 11,0°
Bén voi két hop mun cua 95,34 6,334
F * *
CV% 16,6 28,7

2dTrong cling mot cot, nhitng s6 ¢6 chit theo sau khac nhau thi c¢6 khac biet y nghia théng
ke ¢ muc 5% (*).

- 12,5 mg/kg, déu vugt ngudng cho phép la 2,0 hai nudc, cdch lam nay gidng nhu céch loai bd
mg/kg ctia QCVN 01-12:2009/ BNNPTNT. Néu As trong gao da duge nghién citu bdi Sengupta &
stt dung hat lam thyc pham lau dai thi As sé tich ctv. (2006). Ngoai ra, theo Nam (2018) c¢6 nhiing
tu ngay cang nhiéu, gay hai cho co thé (Scragg, phuong phap dé thai As ra khéi co thé bing ché
2006). Dé khiac phuc han ché nay, can c6 nhitng do &n udng va bd sung céac thiic pham nhu: an rau
nghién cttu tiép tuc dé tim ra loai phan bén, cdch qua gidu Vitamin C, rau 14 xanh dam, thado moc
bén va ham lugng phan bén cho phit hgp; hodc  (ngd, hing, qué, ging, huong thao, hanh, t6i),
c6 nhitng bién phap ché bién bip cho phit hgp qua 6c¢ ché, qua chia, tdo Chlorella, nude xuong,
nhu: rita kj bap trudce khi nau, roi hap chin bing nudc loc.

www.jad.hcmuaf.edu.vn Tap chi Nong nghiép va Phat trién 18(4)


http://jad.hcmuaf.edu.vn

24

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Ham lugng As trung binh trong hat c6 sy khac
bigt 16 rét, dic biet 1& & nghiem thitc déi chitng
v6i ham lugng As trong hat trung binh 1a 12,5
mg/kg va thap nhat 1a nghiém thiic bén voi két
hgp min cua trung binh dat 6,33 mg/kg, nh6 hon
gan 2 lan so véi nghiém thic d6i ching. Néu chi
bén voi hosic miin cua thi hiéu qua thap hon so
v6i bén két hgp voi va mun cua v6i ham luong
As trong hat trung binh dat 8,4 mg/kg va 11,0
mg/kg.

Déi v6i ham lugng As trung binh trong than
14 thi cac nghiém thic cling c6 sy khac biét véi
nhau, cu thé 1a § nghiem thitc bén voi két hop
mim cua, ham lugng As c6 gia tri trung binh thap
nhat dat 95,3 mg/kg va cao nhat & nghiém thitc
dé6i ching dat 140 mg/kg. Ham lugng As trung
binh trong than 14 6 nghiém thic bén voi 1a 107
mg/kg, con ¢ nghiem thic bén miun cua la 114
mg/kg. Nhin chung, ham lugng As trung binh
trong than 14 & ca 4 nghiém thic 1a rit cao.

Cac nghiem thic ¢6 bén phan (voi va mun cua)
da gitp lam gidm sy hap thu va tich liiy As trong
than 14 va hat ctia cay bap. Trong d6 hiéu qua
nhét 13 nghiém thitc bén voi két hop véi mim cua,
bdi vi voi ¢b dinh As lai trong dat va mun cua giit
As lai trén mat dat. Chinh vi vy, ham lugng As
trong dat ¢ nghiém thitc bén voi két hgp véi min
ctta 13 cao nhat, con ham lugng As trong cay &
nghiém thic nay 1a thap nhat. Két qua nay phi
hgp v6i nghién citu ctia Tan & ctv. (2011) rang,
bén voi cho dat trong nhiém As lam gidm sy hap
thu kim loai ndy vao ciy trong trung binh tir 40%
- 50% v toi da 1a 70%. Su giam thidu hap thu As
13 do sy bat dong ctia chiing trong dat. Bén canh
d6, theo két qua nghien citu ctia Nguyen (2014)
st dung voi va mun cua lam gidm sy tich lay kim
loai nang trén rau xa lach va rau cai xanh cho
thay tac dong kha 1o dén sinh trudng clia cay va
lam gidm déng ké su tich liy kim loai ning trong
rau cai xanh cling nhu rau xa lach. So v6i mun
cua, bén voi ¢6 tac dong lam giam tich lay kim
loai ning trong rau mau thé hién ro rét hon. Theo
Huq & ctv. (2008) bdo céo ring, ing dung chat
hitu co da c6 thé giam tich lity As khoang 75%
trong cac bo phan trén cay trong. Tuong tit nhu
vay, sy tng dung két hop cac loai phan hitu co
c6 thé gidm ham lugng As 1 33,47% va 36,87%
trong ngii cdc nguyén hat vi xay hat tuong tng
so vdi dat déi chitng khong st dung phan hitu co.

Vi vay, khi trong bap & dat nhiém As nhu xa
Qudc Thai, An Phii nén bén voi két hgp miin cua
dé giam sy hit thu As vio cay trong.

4. Két Luan va Kién Nghi
4.1. Két luan

Do pH nuéc vad ham lugng As trong dat tang
khi bén voi va mun cua vao dat, ting nhidu nhat
13 nghiém thic c6 bén voi két hgp mun cua.

Viéc bén voi va mun cua lam cho ham lugng
As trong than 14 va hat clia cay bap gidm hon so
v6i trong khong bén voi va mun cua.

Déi véi nghiem thitc bén voi két hop v6i min
cua (02 tan/ha) cho thay hieu qué tot nhat, mic
do gidm sy hat thu As tit moi trudng dat vao
trong than 14 va hat 13 thip nbét, ké dén la
nghiém thitc bén voi, bén miun cua vin cho két
qua c¢6 ham lugng As trong than 14 va hat thap
hon déi ching lan lugt 1a 18,6% dén 31,9% va
12,0% dén 49,4%.

Nhu vay, khi cay trong c6 bén thém voi két
hgp mun cua (02 tan/ha) da lam tang pH nude
va ham lugng As trong dat, dong thai gitp giam
ham lugng As trong cay trong.

4.2. Kién nghi

Diéu chinh phit hgp lugng vo6i két hgp mim cua
bén cho cay trong & diéu kién dong ruong, dic
biét ddi véi cay bap dé gidm hat thu As va dat
duéi ngudng cho phép.

Can c¢6 nhitng bien phap lau dai dé gép phan
lam gidm hap thu ham lugng As vao ciy trong
nhu cai tao hé théng thiy 1oi dé c6 thé cung cap
nuée song tusi cho cay trong dong thoi sit dung
phan bén dat chat lugng dé lam giam ham lugng
tich lity As trong dat va trong cay trong.
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ABSTRACT

The effects of temperature, time, alkalinity and solid/liquid ratio on
separation of lignin, hemicellulose to obtain cellulose from water hyacinth
(Fichhornia crassipes) were investigated. Microcrystalline cellulose fibers
were examined by microscope and infrared spectroscopy IR. The
results showed that lignin and hemicellulose were removed by alkaline
treatment. The obtained cellulose fibers were modified by esterification
reaction with acetic anhydride in acetic acid, sulfuric acid with the aid
of ultrasound. The cellulose acetate was investigated using transmission
electron microscopy (TEM) and IR spectra. The synthesized nano fibers
were in the diameter range of 50 - 100 nm from the TEM with even
arrangement. The IR spectrum also showed that the ~OH group was
replaced by the —-OCOCH;3 group, thus, reducing the polarization and
hygroscopic ability of cellulose, suitable for using as the reinforcing phase
in biodegradable composite materials.
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TOM TAT

Quaé trinh tach lignin, hemicellulose dé thu dugc cellulose tit luc binh
(Eichhornia crassipes) béng phuong phap xit Iy kiém du6i 4nh hudng
clia cac yéu tb: nhiét do, thoi gian, ndong do kiém va ti lé ran/léng. Vi
sdi cellulose duge khio sat cau tric bing kinh hién vi vi phd hong ngoai
IR. Két qua thu dudc cho thay chi cAn qua moét bude xit Iy kiem da hoan
toan loai bo dugc lignin va hemicellulose. Sgi cellulose tiép tuc dugc
thit nghiém bién tinh bing phan tng ester héa vé6i tac nhan anhydride
acetic trong dung moi acid acetic, xtc tdc H2SO4 dic, c6 sy hd trg cia
séng sieu am. San pham cellulose acetate dugc danh gia kich thudc,
hinh thai v& tinh chit bing kinh hién vi dién tit truyén qua (TEM), phd
héng ngoai (IR). Két qua cho thay vi sdi celullose acetate c6 kich thuée
khoang 50 nm, phan bd kha doéng déu. Dong thoi tren phd IR cho thiy
nhém ~OH da dugce thay thé bing nhém ~OCOCH3, tit d6 lam gidm do
phan ciyc va tinh hit 4m ctia cellulose, phit hgp dinh huéng lam pha gia

cuong cho vat liéu composite phan hiy sinh hoc.

Nguyén Van Hién
Email: nvhien@hcmuaf.edu.vn

1. DPat Van Dé

Su phét trién manh mé cia cong nghiép hién
dai din dén nhu ciu ngdy cang lén vé viéc
nghién citu, ché tao cac loai vat lisu méi. Vat lieu
nanocomposite 13 sy két hop clia hai hay nhiéu
vat lieu khac nhau, mdi thanh phan van giit dugc
nhitng tinh chit co, 1y, héa riéng biét ctia no.
Dong thai vat lieu nanocomposite c6 nhitng tinh
chat t6t hon so véi ting vat lieu ban dau. Gan
day, cac nghién cttu méi nd luc phéat trién vat
lidu nanocomposite tit ngudn gbc ty nhién c6 kha
ning phan hity sinh hoc, nhim gidm thiéu toi
da tac hai ddi v6i moi truong (Oka, 2010). Soi
nano cellulose ¢6 tiém nang 16n dé lam pha gia
cuong cho cac vat liéu composite sinh hoc nhu
kha ning phan tan cao, dong déu, khong doc va
¢6 kha nang phan hiy sinh hoc. Tuy nhién trong
cAu tric clia cellulose c¢6 nhidu nhém —OH nén
¢6 tinh phan cuc, do dé dé ting do phan téan va
tuong thich trong nén polymer can bién tinh cac
nhém ~OH, dé lam gidm tinh phan cyc ciia cellu-
lose (Wang & Lawrence, 2012). Acetyl hoa 1a mot

phuong phap day hita hen, trong d6 mot sd6 nhom
~OH phén tng véi tac nhan anhydride acetic dé
tao thanh sdn pham cellulose acetate (CA) c6 do
phan cyc kém hon cellulose, gitp giam tinh hat
am ciia cellulose va phan tan tét hon trong trong
nén polymer (Abdulkhani & ctv., 2014).

Luc binh ( Eichhornia crassipe) 1a mot loai thuc
vat thity sinh séng troi ndi, hay cdm ré xudng bim,
ré chiim, sinh trudng rat nhanh, khé kiém soat,
anh hudng khong chi dén tinh da dang sinh hoc
ma con anh huwéng dén cac hoat dong kinh té - xa
hoi. Xuét phat ti viing Amazon, Nam My, dén
nay luc binh da phat trién tren 50 qubc gia ving
nhiét d6i va can nhiét d6i (Abdulkhani & ctv.,
2014). O Viet Nam, trong nhitng nadm qua, sy
xuét hién ctia luc binh trén cac kénh rach thuoc
cac khu vyc song ngdy cang nhiéu va day dac. Cu
thé tai thanh phd H6 Chi Minh, da c6 khoang
200 km thuoc 180 kénh rach bi xam chiém bdéi
luc binh. N6 khong nhitng can trd dong chay, gay
khoé khan cho giao thong duong thiy, luc binh con
gay 6 nhiém, anh huéng dén ngudn nuée phuc vu
tudi tieu dong rudng ciing nhu nudi trong thiy
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sdn tai mot sd noi. Hién nay cé nhiéu giai phat
duge dua ra dé gidi quyét su 6 nhiém cda luc
binh, nhung hiéu qud vAn con chua cao. Do luc
binh ¢6 ham lugng cellulose cao (trén 200 g/1 kg)
neén ciing c6 thé tan dung nguodn cellulose tit loai
thyce vat nay (Istirokhatun & ctv., 2015). Vi vay,
muc tiéu ctia nghién cttu nay 1a tach 1ay cellulose
tit luc binh, bién tinh tao cellulose acetate dinh
huéng lam pha gia cudng trong téng hop vat lieu
nanocomposite phan hiy sinh hoc.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu

Luc binh dude thu gom tit ao, hd khu viye quan
Thu Dac, TP.HCM, vé6i kich thude than cay trén
0,5 mét.

Toluene, Etanol 96%, Acid acetic, Natri hy-
droxid 96%, Acid chlorhidric 36%, Sodium
hypochlorite (NaClO) ¢6 nguon géc Trung Quoc
va Anhydride acetic tit Tay Ban Nha.

2.2. Phuong phap

X ly lignin va hemicellulose tu luc binh:
Luc binh tuci dugc ria sach, cit nhé, nghién
va say kho, sau d6 ngam dam trong dung moi
Toluene/Ethanol trong 24 gis, nham loai bo cac
chat nhya va cac chit mang mau. Sau buéc xit
Iy bing dung mo6i, mau lyc binh duge cho vao
binh phan tng chita dung dich NaOH (nong do
va ti 1¢ sé duge khao sit), dun hodi luu véi nhiet
do va thoi gian thich hop. Sau dé rita lai bing
dung dich HC1 0,5 M rdi tach dich loc, ba dugc
rita biing nude cat rdoi dem di siy kho. MAu kho
dugce tiép tuc duge tay lignin bing phan tng véi
dung dich NaClO. Hén hgp sau phan dng duge
rita nhidu 1an bing nude cat, sau d6 tach dich loc.
Ba sau khi loc dugc siy kho 6 60°C va can lai khoi
lugng dé tinh hiéu sudt clia cAc phan tng trén.
Cellulose thu dugc sau khi sdy kho duge kiém tra
tinh chat bang phd hong ngoai IR (Trung tam
INOMAR, Dai hoc Quéc gia TP.HCM).

Téng hop cellulose acetate: Can chinh xac 0,5
g bot cellulose cho vao binh cau 50 mL, thém
10 mL acid acetic va siéu am 10 phat dé cel-
lulose phan tin déu trong dung moi. Tiép tuc
thém anhydride acetic (5, 7, 10, 13 mL) va acid
H2SO4 dic vao hon hgp phén tng, siéu am trong
30 phit — 3 gid. Sau thoi gian phan tng, tién
hanh két tia va thu vi soi cellulose acetate. San
pham duge kiém tra tinh chat bing phuong phap

kinh hién vi dién t truyén qua TEM (Phong
thi nghiem Trong diém Polymer va Composite,
Trusng Dai hoc Bach Khoa TP.HCM) va phd
hong ngoai IR (Trung tam INOMAR, Dai hoc
Qubc gia TP.HCM).

3. Két Qua va Thao Luan
3.1. Tach cellulose tir luc binh

3.1.1. Két qua tach cellulose tit luc binh

Quaé trinh tach sgi cellulose tit luc binh kho
dugce thyc hién qua 2 budce: xt 1y hemicellulose
(0,5 g luc binh kho trong dung dich NaOH 0,25
M, phén tung trong 3 gis) va x¢ 1y lignin (0,2 g
mau sau bude 1 v6i dung dich NaClO 2%, phan
ting trong 2 gid). Ty lé phan tram hao hut vé khoi
lugng sau cac qué trinh xii Iy duge thé hién trong
Bang 1.

Bang 1. Hiéu suit sau cac qua trinh xit Iy

TS 6
hao
hut
1. Xit 1y dung moi (Toluene/Ethanol)  10,2%
2. X1t 1y hemicellulose 38,5%
3. X1t Iy lignin

Téng

Bude xit Iy

3,7%
52,4%

Nhu vay, sau qua trinh x 1y dung méi, xi 1y
hemicelluloses va lignin, tong khoi lugng cac chat
dugce loai bé bing 52,4% so v6i tong khoi lugng
luc binh kho ban dau.

MAu cellulose thu duge sau khi say kho ¢ 60°C
duge phan tich phé hong ngoai IR, két qua duge
thé hién trong Hinh 1.
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Hinh 1. Gidn dd phd IR qua céc budc x 1y mau.
(TXL: Tién xt ly, XL-K: Xt 1y kiém, XL-L: Xt ly
lignin).
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Két qua phan tich héng ngoai cho phép danh
gia su c6 miit clia cac nhém chiic ciing nhu khing
dinh phan nao cau tric phan ti clia ching. Gian
d6 phd IR cho thay so v6i mau tién xtt If, cAc mau
da xit 1y hemicellulose va lignin c¢6 vai diém khéc
biet (chtng t6 qua trinh x Iy dat higu qua): peak
nhé & s6 séng 1734/cm dic trung cho dao dong
nhém cacbonyl trong cac nhom acetyl va este da
bién mat trong cic miu da xi 1y, 2 nhém chiic
nay dac trung cho sy ¢6 mit cia hemicellulose
va lignin. Peak & s6 séng 1519/cm va peak & s
séng 1253 /cm dic trung cho dao dong lien két
C-C trong vong thom (chi ¢6 & ciu tric lignin)
ciing bién mat trong 2 mau da xit Iy (Nguyen &
ctv., 2017). Céc két qua trén cho thay qué trinh
xtt Iy da dat duge hieu qua nhu mong mudn, cac
thanh phan nhu hemicelllulose va lignin (dac biet
1 lignin) da bi loai bd, cau tric cellulose dugc
giit lai (thé hién qua cac peak § s6 song 2800 -
2900/cm va 3300 - 3500/cm dac trung cho lien
két C-H va O-H trong ciu tric cellulose dudc gitt
nguyén) (Nguyen & ctv., 2017).

Ngoai ra, khi so sanh phd IR ciia 2 qua trinh
xtt 1y hemicellulose v& lignin sé khong thiy su
khac biet. Diéu nay c6 thé cho thiy dung dich
kiém c6 thé cho hiéu qui & ca 2 qua trinh xi ly
hemicellulose va lignin. Tt d6 nhém nghién citu
dé xuét chi sit dung dung dich kiém cho ca 2 qua
trinh x1t 1y (x& 1y 1 budc).

3.1.2. Khao sat anh huéng nong do NaOH dén qua
trinh x& ly hemicellulose va lignin

Qué trinh xit Iy kiém lam pha v& thanh té bao
va lien két a-ete, ester gifta lignin, hemicellulose,
va, cac acid khac. Do d6 nong do NaOH 13 mot
trong nhiing yéu t6 quan trong anh hudéng dén
hiéu suat qua trinh xtt 1y.
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Hinh 2. Anh hudng cta ndng do NaOH dén phan
tram hao hut khdi lugng sau khi xt¢ 1§ hemicellulose
va lignin tu luc binh.

Dya vao biéu do Hinh 2 thiy dugc khi tang
nong do NaOH tur 0,1 len 0,25 M thi ty 1& hao
hut khéi Iuong tiang len dang ké, tit 45,05% lén
50,5%. Tuy nhién khi ting nong do NaOH lén 0,5
M thi hiéu suat gan nhu khong déi. Nhu vay ham
lugng hemicellulose va lignin trong luc binh chi bi
hoa tan trong mot nong do kiém phu hop nhat
dinh. D& tiét kiem nang luong va chi phi dua vao
biéu do ta chon nong do dung dich kiém NaOH
0,25 M lam diéu kién thich hgp cho qué trinh xit
Iy hemicellulose va lignin.

3.1.3. Khao sat anh hudng cta thdi gian dén qua
trinh x& ly hemicellulose va lignin

Tt bidu d6 Hinh 3 thiy dugc thoi gian c6 anh
huéng dén qua trinh xtt Iy hemicellulose va lignin.
Ty lé khéi lugng bi hao hut sau qua trinh xt 1y
¢6 xu huéng tang cao khi tang thoi gian tir 2 gio
(25,9%) dén 4 gio (50,5%). Tuy nhien khi ting
thoi gian tit 4 gio dén 6 gio thi ty 1& nay ty le
nay thay déi khong dang ké, cu thé lan lugt 1a
50,5%, 51,65% va 51,85%. Tit két qua trén cho
thay thoi gian 5 gid 13 phit hop cho qua trinh xi
1y hemicellulose va lignin tai nong do NaOH la
0,25 M.
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Hinh 3. Anh hudng ctia thdi gian dén ty lé hao hut
khéi lugng sau khi xit Iy hemicellulose va lignin tit luc
binh.

Nhu vay, diéu kieén phii hgp cho qua trinh xit
1y hemicellulose va lignin trong luc binh la: 0,5 g
luc binh kho trong 25 mL dung dich NaOH 0,25
M, thoi gian 5 gio.

3.2. Bién tinh cellulose bing phan ting ester
héa
3.2.1. Két qua bién tinh cellulose bing phan ing

ester hoéa

Cellulose thu dugce sau qua trinh xi¥ Iy hemicel-
lulose v& lignin ti luc binh, duge tién hanh phan
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tng ester héa bing anhydride acetic trong dung
moi acid acetic va xtc tac acid sulfuric dac. San
pham dugc kiém tra bing phuong phap IR. Két
qué phan tich duge thé hien nhu Hinh 4.

—— CELLULOSE

804

e

404

[—— CELLULOSE ACETATE|
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BE MO MS) NI EW JOD NP MM JO0 INO DI NI M0 uD 0N 00 M 0 @

5

Hinh 4. Gidn d6 phd IR trudc va sau khi acetate
hoéa.

Qua hai gidn do IR ctia cellulose va cellulose ac-
etate ta c6 nhan thiy: peak O-H & s6 séng 3300
- 3500/cm cudng do gidm, chiing t6 mot phan
nhom —OH da bi acetate hoa. Ngoai ra peak nay
c6 hinh dang nhon hon 13 do cudng do lien két
hydro gitta cAc nhém —~OH gidm, ciing cho thay
rang mot s6 nhom ~OH trong ciu triic cellulose
da bi thay thé. So v6i cellulose, trén gidn do IR
clia cellulose acetate xuat hién 2 peak méi & 1730
va 1247 /cm tuong tng véi dao dong ciia cac lién
két C=0 va C-O trong nhém ester, ching t6 qua
trinh acetate h6a dat hiéu qua. Ngoai ra, peak G
1600 - 1650/cm thuong dic trung cho vige hap
thy hoi nuée clia cac chat, peak nay ¢ mau cel-
lulose acetate c6 cuong do giam dang ké so véi
mau cellulose, cho thiy sin pham sau khi ac-
etate hoa c6 do phan cyc giam. Diéu nay co thé
dugc giai thich 1& do quéa trinh acetate hoa cellu-
lose, mot s6 nhom —~OH dude thay bing cac nhém
~OCOCH; lam giam do6 phan cyc, viéc hap thu
nude cling giam so véi cellulose. Viéc lam giam do
phan cuc ciia cellulose dat duge muc dich dé ra
ban dau trong viéc dinh huéng lam pha gia cudng
trong téng hop composite (vi pha gia cudng kém
phan cyc méi tuong thich véi cac nén polymer
kém phan cyc). Mat khac sy ving mat ciia céc
peak trong pham vi s6 séng tir 1760 dén 1840/cm
chiing t6 anhydride acetic va acid acetic da dugc
loai b6 hoan toan.

Mau cellulose acetate thu duge sau khi acetate
héa tring va ¢6 do min cao (Hinh 5). C6 thé
duy doan trong qué trinh acetate héa dong thoi

da lam gidm kich thudc sgi cellulose. Diéu nay
sé dugc kiém tra bing phuong phap kinh hién
vi (Hinh 6) va kinh hién vi dién ti truyén qua
TEM (Hinh 7) dé danh gié kich thudc sgi cellulose

acetate.

Hinh 5. Mau cellulose sau khi acetate héa.

Hinh 6. Miu dugc chup qua kinh hién vi sau khi
acetate hoa (do phong dai 1000).

Hinh 7. Mau dudc chup bing phuong phap do TEM.
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Két qua trén cho thay chi sau 1 qua trinh ac-
etate héa cellulose da dong thai lam gidm do phan
cuc va giam dang ké kich thuéce ctia sgi cellulose.
Tt d6 c6 thé dua ra dy doan vé kha nang tuong
thich t6t clia sgi cellulose da bién tinh trong nén
polymer - phit hgp v6i dinh huéng lam pha gia
cudng trong téng hop vat lieu composite phan
hity sinh hoc.

3.2.2. Anh hudng ctia thdi gian siéu am dén phan
ung acetate héa cellulose

Céc mau cellulose acetate sau phan tng dugc
rita lai nhidu lAn véi nude cAt dé loai bo tac
chét con du (anhydride acetic) va dung moi (acid
acetic). San pham sau khi sy kho duge phan tich
bing phuong phap phd IR, két qua thé hien trong
Hinh 8.

IVas

[ Cellulose]
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Hinh 8. Két quéa phd IR cidc mau khio sat anh huéng
thoi gian siéu am: Cellulose, CA 0,5 - 5 (0,5 gis), CA
1-5 (1gid), CA2-5 (2 gid), CA 3- 5 (3 gid).

Phan tng acetate hoa cellulose duge xac nhan
rd rang thong qua sy xudt hién peak tai s6 song
1750/cm dic trung cho tan s6 dao dong ciia lién
két C=0 ctia nhém acetyl CH3COO-. Két qua
cho thiy ty 1é cudng do peak nay so véi cudng do
peak 3300 - 3500/cm ctia nhém —~OH tang manh
khi tang thoi gian siéu am tur 0,5 gio lén 1 gis, tuy
nhién tiép tuc tang thoi gian siéu am lén 2 gig,
3 gio thi ty lé nay khong tang thém nita. Diéu
nay cho thiy sau 1 gid, qua trinh da dat trang
thai can bang, do dé thoi gian sieu am 1 gis 1
phit hop, két qua nay dude chon cho khéo sat tiép
theo.

3.2.3. Anh hudng ctia thé tich anhydride acetic dén
phéan tng acetate héa cellulose

Cac mau cellulose acetate clia qué trinh khao
sat anh hudng ctia anhydride acetic dugc phan

tich bing phuong phap phd IR, két quéa thé hien
trong Hinh 9.

Duya vao Hinh 9 nhan thiy tang thé tich anhy-
dride acetic tir 5 1én 10 mL, ty 1é cuong do peak
tai 86 song 1750/cm so véi peak 3300 - 3500/cm
ting manh, diéu nay ching t6é hiéu suat qua trinh
acetate hoa cellulose tang. Tuy nhién khi tiép tuc
tang thé tich anhydride acetic tit 10 lén 13 mL
thi ty 1& nay khong tang thém nita, didu nay cho
thay 10ml anhydride acetic 13 phi1 hgp cho phan
ing.

Qua trinh bién tinh cellulose bang anhydride
acetic dé acetate héa mot s6 nhom -OH da bude
dau dat higu qud, diéu kién phit hgp cho qua trinh
nay la: 0,5 g bot cellulose, 10 mL anhydride acetic
trong dung moi acid acetic, xtc tac HySO4 dac
va siéu am trong 1 gid.
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Hinh 9. Két qua phd IR cac méiu khéo sat anh hudng
thé tich anhydride acetic: Cellulose, CA 1 -5 (5 mL),
CA1-7(7mL), CA1-10 (10 mL), CA 1- 13 (13
mL).

4. Két Luan

Nghién cttu da rat ngan dude quy trinh xit 1y:
¢6 thé thu duogc cellulose chi qua mot bude xit 1§
NaOH, hemicelluloses va lignin trong luc binh da
dudc loai bd. Diéu kién thich hgp cho qué trinh
nay la: 0,5 g luc binh khoé trong 25 mL dung dich
NaOH 0,25 M, thoi gian 5 gig va nhiét do dugc
duy tri 80°C. Cellulose dugc bién tinh bing an-
hydride acetic nhim lam gidm do phan cyc clia
cellulose, diéu kién phii hop cho phéan tng 1a: 0,5 g
bot cellulose, 10 mL anhydride acetic va siéu am
trong 1 gid bing may siéu am Elmasonic S 100
H cuong do 500 W. Két qua thu dudc vi sdi cel-
lulose acetate kich thuée khoang 50 nm, do phan
cuc gidm manh so véi cellulose ban dau, phit hop
lam pha gia cuong cho vat liéu nanocomposite
phan hiy sinh hoc.
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Nghién cttu nay duge hé tro kinh phi béi dé tai
co s6 Truong Dai hoc Néng Lam TP.HCM. Ma
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ABSTRACT

Utilization of knife fish bone as new materials to produce fish protein
and mineral powder to increase the value of by-products is necessary.
The objective of this study was to investigate effects of Tegalase enzyme
concentration, heating time, and drying condition on the quality of
hydrolyzed knife fish bone. The results showed that the sample hydrolyzed
at 50°C with the Tegalase enzyme concentration of 0.3% resulted in the
highest peptide formation and amino acid content in protein solution
(3602 peptide bonding and 16.4 g/L, respectively) as well as the highest
mineral content (38.8%) in the bone sample. After hydrolysis, the sample
was filtered to separate the bone and protein solution. The protein solution
heated up to 90 - 100°C for 2 min showed the highest amino acid content
(18.1 g/L). The moisture content, protein yield and recovery yield of the
fish protein were 9.11%, 68.1%, and 2.19%, respectively when dried at
60°C for 24 h. After hydrolysis, the bone was dried at the temperature of
60°C for 3 h to get mineral powder with 11.4% moisture, 78.9% minerals
and 21.9% calcium.

Cited as: Le, T. T. M., & Tran, T. T. (2019). Utilization of knife fish bone (Chitala chitala) as
a material for fish protein and mineral powder production by enzyme hydrolysis. The Journal of
Agriculture and Development 18(4), 33-41.
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Nghién cttu tan dung xuong ca thac lac com ( Chitala chitala) dé san xuit bot dam va
bot khoang bing phuwong phap thiy phan enzyme

Lé Thi Minh Thiy'* & Tran Thanh Tric?
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Tu khéa

Bot dam

Bot khoang

Thty phan enzyme

Xuong ca thac lac com

*Tac gia lién hé

TOM TAT

Tan dung xuong cé théc lac nhu ngudn nguyen lisu méi dé san xuét bot
dam va bot khoang nhim nang cao gia tri ngudn phu pham nay 13 can
thiét. Muc tidu cia nghién cttu nhim khao sat anh hudng ctia ndng do
enzyme Tegalase, thoi gian nang nhiét vi qua trinh siy dén chat lugng
sén pham. Két qué cho thiy khi thiy phan miu & nhiet do 50°C trong
24 gid & nong do enzyme Tegalase 0,3% thi tao ra dich dam cé sy hinh
thanh peptit (3602 lien két peptit) va ham lugng axit amin (16,4 g/L)
nhiéu nhat cung nhu ham lugng khoang trong xuong (38,8%) cao nhat.
Mau sau khi thily phan dugce loc dé thu phan xuong va dich dam. Dich
dam dugc nang nhiét & nhiét do 90 - 100°C trong khoang 2 phut cho
ham lugng axit amin 14 cao nhét (18,1 g/L)). Sau d6, dich dam dudgc say
3 60°C trong 24 gid thu duge bot dam véi do am 1a 9,11%, ham luong
protein 1a 68,1% va hig¢u suit thu hdi 1a 2,19%. Bot khoang thu dugc
c6 do am thich hgp l1a 11,4%, ham lugng khoang 13 78,9%, ham lugng
canxi dat 21,9% khi sy méu xuong sau thiiy phan 6 60°C trong 3 gid.

Lé Thi Minh Thuay
Email: ltmthuy@ctu.edu.vn

1. bat Van bé

Nhitng nim gan day, c4 thac lac com duge nhan
gidng v nudi rong rii ¢ cac tinh dong bang soéng
Cttu Long nhu An Giang, Can Tho, dic bigt 1a
Hau Giang vita mang lai hiéu qua kinh té cao
vita dap tng nhu cau tieu thy trong nudc va xuit
khau. Tuy nhién, sau khi tach thit thi lugng phu
pham thai ra moi truong rat 16n chiém tit 50 - 75%
(Tran, 2014). Vi thé, néu xt ly khong triet dé sé
dé gay 6 nhiém moi truong do tinh chét thiiy sdn
mau uon théi, gay mui khoé chiu. Vé huéng xit 1y
phu pham, c6 thé dimng ché bién bot cé trong chan
nudi, dau ca gidu dinh dudng,... Tuy nhién, cic
huéng x1t Iy nay van chua tan dung phé pham mot
cach hieu qua. Xuong ca 1a nguon tiém nang cung
cap canxi - mot nguyen tbé rat can cho stc khoe
con ngudi va chiém tit 34 - 36% téng ham lugng
khoéng ¢6 trong xuong (Hamada & ctv., 1995),
dong thoi khai théc triet dé lugng thit vun con sét
lai kha cao trén xuong tao ra ngudn dam cé tinh

tng dung rong rai trong nganh cong nghé thyc
pham. Phuong phéap thity phan thit hay xuong ca
bing enzyme dang dugc lira chon nhiéu nhat do
mang lai hiéu qua thity phan cao, tao ra san pham
gia tri dinh dudng cao, cho hiéu suit thu hdi t6t
(Kristinsson & Rasco, 2000; Gao & ctv., 2006)
va 1a buéc tién mdéi ctia nganh thily san nudc
ta nhim tao ra san pham dam bao chat lugng
dinh duéng, dap tng yéu cau con ngudi hién dai.
Nhiéu loai enzyme dugc nghién citu rong rai dé
thity phan nguodn protein tit ca4 nhu Alcalase, Neu-
trase, Protamex, Flavourzyme cho hiéu qué thuy
phan tot (Kristinsson & Rasco, 2000; Liaset &
ctv., 2002; Muzaifa & ctv., 2012). Tuy nhién, céc
nghién citu @ng dung enzyme Tegalase dé thiiy
phan protein con kha han ché va gan nhu chua
c6 cong bd nao vé kha ning thily phan cia loai
enzyme nay. Chinh vi nhitng 1y do trén, nghién
cttu thity phan xuong ca théc lac com (Chitala
chitala) dé san xuat bot dam va bot khoang bing
enzyme Tegalase da duge thuyce hién.
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2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Chuén bi miu

Nguyeén liéu la xuong ca thac lac com thu tai
cong ty cd phan thie pham Pham Nghia, Can
Tho duge van chuyén vé phong thi nghiém bo
mon Ché bién Thiy san, khoa Thiy san, Truong
Dai hoc Can Tho. Nguyén lisu duge ria sach
loai bo tap chat, dé rdo va cit nhd khoang 2
- 3 cm. Sau d6, mau dugc doéng goi trong tui
PE, khéi lugng mdi miu 1a 500 g va bdo quan
trong ti dong (nhiet do < -18°C) dé dam bao
chat lugng cho dén khi tién hanh céc thi nghiem.
Enzyme Tegalase (Tegaferm Holding GmBh, Ao)
thity phan protein thanh axit amin c6 pH t6i
thich 14 7,8 - 8,8 va hoat dong trong mién nhiét
do 50 - 60°C.

2.2. Khao sat sy anh huéng ciia ndng do en-
zyme dén chit lugng dich dam va ham
lugng khoang trong xuong ca thac lac com

Mau xuong ca théc lac com da chuan bi trude
d6 dugc ra déng, tién hanh thiy phan xuong ca
bing enzyme Tegalase v6i cac nong do khac nhau
lan lugt 14 0,1; 0,2 va 0,3% so vé6i nguyén lieu
(v/w), enzyme dugc tron chung véi nude cat va
lac déu truée khi cho dung dich enzyme nay vao
méu thi nghiém nhim tao diéu kién cho enzyme
tiép xtc déu véi co chit, nude cat dude sit dung
bang 10% so véi khdi lugng mau xuong. Gitt nhist
do én dinh trong sudt qué trinh thiy phan la
50°C. Thai gian thiy phan la 24 gio. Két thiic
qué trinh thity phan tién hanh loc dé phan thanh
hai phan la dich dam va xuong. Phan tich do am,
ham lugng dam va khodng trén mau xuong; phan
tich ham lugng axit amin vi s6 lién két peptit
tao thanh trén mau dich dam nhim tim ra nong
do enzyme thich hop dé hieu qua thiy phan la
t6t nhat. Thi nghiém duge khao sat thong qua
mot nhan t6 (nong do enzyme Tegalase) v6i khoi
lugng mo6i mau 1a 200 g/nghiém thite. Thi nghigm
dugc 13p lai 3 1an 6 mdi nghiém thic.

2.3. Khao sat sy anh hudng ctia thdi gian nang
nhiét dén qua trinh thityy phan protein
thanh axit amin

Mau sau khi thily phan v6i ndng do enzyme
Tegalase thich hgp (két qua thi nghi¢m 1). Phan
dich dam dugc nang nhiét bang incubate 1én nhigt
do 90 - 100°C va giit nhiét & nhiét do nay trong

cac mbc thai gian 1an lugt 1a 2, 4 va 6 phit. Sau
khi nang nhiét xong, méu dugc kiém tra pH bang
gidy quy, néu pH moi truong axit thi dung NaOH
3% dé trung hoa dén moi trudng trung tinh. Sau
d6, mau dugc phan tich ham lugng axit amin
nhim chon dudc thdi gian nang nhiét thich hop
dé qua trinh thiy phan protein thanh axit amin
13 t6t nhat. Thi nghiem duge khio sat thong qua
mot nhan t6 (thoi gian nang nhiet) véi khoi lugng
moi mau 1a 200 g/nghiém thic. Thi nghiem duge
lap lai 3 1an 6 mdi nghiém thiic.

2.4. Khao sat su anh hudng ctia thdi gian siy
dén dAm do, ham lugng dam va hiéu suét
thu hoi ctia sdn phdm bot dam

M4&u dich dam sau khi nang nhiét & thi nghiém
2 sé tiép tuc dugce phan ly dé thu hoi phan dam
cho thi nghiém siy. Mau dugc siy bang thiét bi
sdy khong khi néng (T sdy ddi luu ty nhien ED
400 Binder, Ditc) véi cac mbc thoi gian 1a 24, 48
va 72 gis ¢ nhiet do 60°C. Sau khi siy, tién hanh
phan tich &m do, ham lugng dam va hiéu suét thu
hoi nhim tim ra thoi gian sdy thich hop dé bot
dam c6 ham lugng protein cao, do am thich hop
va hiéu suit thu hdi cao. Thi nghiém dudc khao
sat thong qua mot nhan t6 (thoi gian siy) véi
khoi lugng méi mau 1a 200 g/nghiem thitc. Thi
nghiém dugc lap lai 3 1an 6 mdi nghiém thiic.

2.5. Khao sat sy anh hudng cta thoi gian thaoi
gian sdy dén dm d6, d6 hoa tan va hiéu
suét thu hdi ctia san phidm bot khoang

MAu xuong sau khi thity phan véi nong do en-
zyme Tegalase thich hgp (két qué thi nghiém 1)
dugc sdy ¢ 60°C bang thiét bi siy déi luu t nhien
ED 400 Binder (Dtic) trong cac moc thoi gian 2,
3 va 4 gio. Két thic qua trinh siy tién hanh phan
tich lai d6 4m, do hoa tan va hiéu sudt thu hoi
nhdm tim ra ché do sdy thich hop nhat dé sin
pham bot khoang dat chét Iugng tét nhat, c6 kha
niing hoa tan t6t, hieu sudt thu hoi cao va dat am
d6 theo yéu cau. Thi nghiém duge khao sit thong
qua mot nhan t6 (thai gian siy) véi khdi lugng
moi mau 1a 200 g/nghiém thic. Thi nghiém duge
1ap lai 3 1an & moi nghiém thiic.

2.6. Phuong phap phan tich

X4c dinh téng vi sinh vat hiéu khi cé trong
méu bang phuong phap dé dia (AOAC, 990.12),
ham lugng am bing phuong phap siy (AOAC
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934.01, 2000), ham lugng khoang bing phuong
phép nung (923.03, 2000), ham lugng dam tong
s6 bang phuong phap Kjehdal, ham luong lipid
bang phuong phép Soxhlet (AOAC 920.39, 2000).
Thanh phan héa hoc (am, khoang, protein, lipid)
clia mau nguyén lieu dau vao duge phan tich dya
trén cin ban kho (vat chat kho), con ddi véi su
bién déi thanh phan clia miu trong céc bd tri thi
nghiém dugc phan tich dya trén cin ban uét.

Xac dinh ham lugng axit amin bing phuong
phap Nito formol dugc mo ta theo tieu chuan
TCVN 3708-1990.

Xac dinh s6 lién két peptid theo phuong phéap
Hultmann & ctv. (2012). Cho 1,2 mL dung dich
dem & mic pH (5,5 hodc 7,5) (acid citric 0,1 M
va natri hydrophosphate 0,2 M) vho 6ng nghiéem
15 mL, tiép tuc cho vao 0,1 mL méu lic déu. Sau
d6 thém 2 mL trichloroacetic acid (TCA 5%) vao
dé lam két tiia protein, lac déu va dé yen 30 phat.
Sau d6 tién hanh loc dé bo két tiia, thu phan dich
loc. Hut 0,5 mL dung dich vita loc duge cho vao
6ng nghiém, sau d6 thém vao 2,5 mL dung dich D
(1 mL dung dich CuSO4 1% + 1 mL Potassium
Sodium Tartrate 2% + 100 mL NayCO3 2% trong
0,1 M NaOH), lic déu va dé yen 10 phit, cudi
cling them 0,25 mL Folin (pha lodng véi nudc ty
le 1folin: 2 nudc, v:v) lac déu, dé yen sau 30 phit
tién hanh do mau quang phd véi bude séng 750
nm. Mau diing cho cai diat may quang phd ciing
dugc chuén bi bing cach cho 0,5 mL nudc cit va
2,5 mL dung dich, 14c déu va dé yen 10 phit cudi
cting them 0,25 mL Folin (1:2) lic déu, dé yén
30 phiit diing 1am mau trang so mau v6i mau thi
nghiém.

X4ac dinh d6 hoa tan bing phuong phéap loc
theo phuong phap ciia Hemung (2013). Xac dinh
do hoa tan ctia sdn pham theo cong thitc T = ((D
— C) x 100)/D. Trong dé6: T 1a do hoa tan cla
san pham, D 1a khéi lugng bot ca ban dau va C
13 khéi lugng bot ca khong tan. Can 1 g bot ca
(D) hoa tan v6i 10 mL nude cat. Sau do, khuay
déu trong 12 gid, nhiét do phong. Loc dung dich
qua gidy loc, sau dé sy gidy loc va mau dén khoi
lugng khong ddi, can dé xac dinh khéi lugng mau
con lai (C).

Xac dinh ham lugng canxi theo AOAC 2013.06
(2016).

Xac dinh hiéu suét thu hoi bing phuong phap
kiém tra khéi lugng san pham theo cong thitc:

Y

Trong doé:

H (%): Hiéu suat thu hdi ctia san pham.

Y (g): Khéi lugng bot ca hodc bot canxi thu
dugc sau siy.

X (g): Khoi lugng miu dem di thily phan.

2.7. X1t ly sb lieu

Két qui dugc tinh toan trung binh, do léch
chuan bang chuong trinh Microsoft Excel 2013.
X1t Iy théng ké One Way ANOVA véi mite ¥ nghia
95% bang chuong trinh SPSS 16.0. So sanh sy
khac biét gita cac nghiém thiic trong cuing mot
thi nghiém bang phép thit Duncan.

3. Két Qua va Thao Luan

3.1. Thanh phan héa hoc ciia nguyén liéu
xuong ca thac lac com

Két qua phan tich thanh phan héa hoc clia
xuong ca that lat com duge thé hien trong Bang
1.

Bang 1. Thanh phan héa hoc xuong cé thac lac com
(tinh theo vat chat kho)

Chi tieu Ham lugng (%)!
Khoang 13.6 £ 0,87
Protein 36,3 £+ 0,01
Lipid 8,92 + 1,70

186 lieu dugc trinh bay dusi dang trung binh 4+ d6 léch chuén,
n = 3.

Két qua & Bang 1 cho thiy thanh phan héa
hoc chti yéu ctia xuong ca théac lac com 1 khoang
va dam chiém ham lugng cao lan lugt 1a 43,6 va
36,3%. Véi ham lugng cao khoang va dam, xuong
cé that 1at 13 ngudn nguyen lisu thich hgp dé tan
dung sdn xuit bot dam va bot khoang c6 chat
lugng cao.

3.2. Xac dinh ndéng d6 enzyme Tegalase thich
hop dé dat dudc hiéu qua thiiy phan cao
nhét

Chét lugng dich dam thu dugc tit cong doan
thiy phan xuong ca that lat com tuong tng véi
cac nong do enzyme Tegalase khac nhau dudgc
trinh bay & Bang 2.

Két qua thiiy phan dugc thé hien & Bang 2
cho thidy & cac nong do enzyme khic nhau thi
hiéu qua thily phan ciing khac nhau. D6i v6i mau
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Bang 2. Anh huéng cia tj 1é enzyme Tegalase dén chat lugng dich dam

Mau Ty 1¢ enzyme (%) SO lien két peptit (lien két) Ham lugng axit amin(g/L)
Déi chitng 0 1234 £+ 9,872 8,05 £ 0,0992
1 0,1 2986 + 16,8 11,9 £ 0,297
2 0,2 3752 + 9,51¢ 13,6 & 0,001°
3 0,3 3602 + 5,43° 16,4 + 0,001¢

#dTrong cling mot cot, nhitng s6 ¢6 chit theo sau khac nhau thi c¢6 khac biet ¥ nghia théng ke ¢ mic 5%.

déi chitmg chua bd sung enzyme thi qué trinh
thily phan van dién ra dudi tac dung ciia hé en-
zyme protease ndi tai, nhung s lien két peptit
tao thanh thap (1234 lién két). Khi ting ty 16 en-
zyme Tegalase bd sung vao miu tit 0,1 dén 0,3%
thi kha nang thity phan protein tao thanh lién két
peptit cling ting dan ti 2986 dén 3602 lien két.
Dong thoi, khi ting ty 1& enzyme thi ham lugng
axit amin trong dich dam tang ti 11,9 dén 16,4
g/L. Nguyén nhan la duéi tdc dung clia enzyme,
protein bi thiy phéan, nghia 1a phan ti protein
bi phan cét tai cac lien két peptit tao thanh cac
chudi peptit mach ngin, sau d6 cac mach peptit
tiép tuc dugce phan cit tao thanh cac axit amin va
lam tang ham lugng axit amin va s6 lién két pep-
tit tao thanh ciing tang khi tang t§ 1é enzyme bd
sung (Nguyen, 2004; Dang, 2008). Tuy nhién, sy
c6 mit ctia cac chudi peptit mach ngin méi duge
sinh ra cling lam tc ché phan nao tic dung thiy
phan cia enzyme (Guérard & ctv., 2002; Ogawa
& Shimizu, 2002) va c6 thé déng vai tro la dbi thi
canh tranh co chit hiéu qua ddi véi cac protein
chua dudc thity phan hodc thily phan mot phan
(Nguyen & ctv., 2011). Két qua nghién citu clia
Nguyen & ctv. (2013) thi vdi ti lé enzyme Alcalase
1a 0,382%, nhiét do thiy phan la 62°C va thai
gian thiy phan la 2 gid sé cho ham lugng dam
hoa tan cao (18,5 g/L) tit qué trinh thiy phan
dau tom thé chan tring. O nghien ctu ciia Do &
ctv. (2013) ciing cho két qua thiy phan t6t khi
bd sung enzyme Flavourzyme & noéng do 0,5% so
véi khéi lugng nguyen liéu, nhist do 50°C va thiy
phan trong 6 gid sé cho ra san pham thily phan
protein tit dau c4 chém chita ham lugng axit amin
cao (44,02 g/100 g chat kho) va ti le axit amin
khong thay thé cao (47,71%). Mot két qua khac
clia tac gia Vu (2004) da nghién cttu qua trinh
thity phan protein cd mdi (Saurida Tumbil) dé
thu hoi bot dam bing protease tit vi khuan Bacil-
lus subtilis va cho thay hé enzyme nay da thuc
hién t6t qué trinh thity phan cd thit c4 mdi véi
nong do 0,3% & 50°C. Am do6, ham lugng khoang
va protein clia xuong ca sau khi thity phan bang

enzyme & cac nong do khac nhau thé hién trong
Bang 3.

Bén canh d6, khi thity phan mau xuong véi ty
lé enzyme ting tir 0,1 dén 0,3% thi ham lugng am,
khoéng va protein ciing thay déi dang ké. Cu thé,
khi ty 16 enzyme ting dan thi ham lugng 4m gidm
dan tir 41,2 con 35,1%, ham lugng protein trong
xuong ciing giam dan tir 10,6 con 8,93% dong thoi
ham lugng khoang ting dan tir 35,6 dén 38,8%.
Nguyén nhan chii yéu la do trong qué trinh thiy
phan phan thit vun trén xuong bi phan cit mach
thanh cac chudi peptit mach ngin va axit amin
cung véi lugng nude tu do trong nguyén liéu cling
dudc thoat ra mot phan lam ham lugng dam trén
xuong gidam dang ké va ham lugng khoang tang
(Le, 2002). Truée day van chua c6 nhiéu nghien
ctiu st dung enzyme dé thity phan loai protein ra
khéi xuong ma chii yéu la st dung phuong phap
truyén théng, diing nhiét do cao trong noi 4p suat
va sit dung héa chat dé loai protein trong mau
xuong. Nghién ctu ctia Techochatchawal & ctv.
(2009) da dé xuat xuong ca ro phi ( Tilapia nilot-
ica) duge xit ly bang NaOH 0,8%, ti 1e 1:5 (w/v),
sau dé xuong dudce gia nhiet ¢ 121°C trong 90
phit, 1,02 atm cho chit lugng bot canxi tot nhat
véi ham lugng canxi 1a 25,01%, con ddi véi xuong
ca hoi va ca tuyét sdn xuat bot canxi (Bubel &
ctv., 2015) st dung NaOH 2 M véi thoi gian 1an
lugt 1a 12 va 24 gig lam protein gidam tur 18,0
xubng 10,8% (d6i v6i xuong ca hoi), 15,3 xudng
14,2% (d6i v6i xuong ca tuyét). Nghien ctu duge
cong b6 bdi Nemati & ctv. (2017) cling xi ly
xuong cad ngt (Thunnus albacares) bing dung
dich NaOH 2% trong 30 phut 6 nhiét do s6i véi
tile 1:3 (w/v). Vi thé, so véi phuong phép cii thi
phuong phap st dung enzyme bd sung dé thiy
phan xuong ca 1a mot bude tién méi gép phan
tiét kiém thoi gian chi phi cfing nhu mang lai
hiéu qua khtt protein cao va han ché 6 nhiém mai
trusng. Nhu vay, két hop vé6i chat lugng dich dam
sau thily phan ¢ Bang 2 thi nong do b sung en-
zyme Tegalase 0,3% la thong s6 thich hgp dé bo
tri thi nghiém tiép theo.
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Bang 3. Anh hudng clia ty 1é enzyme Tegalase dén thanh phan hoa hoc clia xuong ca
thac lac sau qué trinh thiy phan (tinh theo can bang udt)

Mau Ty l¢ enzyme (%) Am do (%) Khoang (%)  Protein (%)
Déi ching 0,0 58,1 + 2,29 124 + 0,053* 14,2 + 0,233
1 0,1 41,2 + 0,893* 35,6 + 1,55 10,6 £+ 0,158

2 0,2 41,1 + 3,24* 36,0 £ 3,55 10,1 + 0,631

3 0,3 35,1 + 6,39 38,8 &+ 3,06 8,93 + 0,149°

#°Trong cling mot cot, nhitng s6 c6 chit theo sau khac nhau thi c6 khéac bigt ¥ nghia théng ké & mitc 5%.

3.3. Anh hudng ctia thdi gian nang nhiét dén
qua trinh thty phan protein thanh axit
amin

Ham lugng dam amin trong mau dich dam sau
khi nang nhiét dugc trinh bay trong Bang 4.

Bang 4. Anh huéng clia thdi gian nang nhigt dén
su thiy phan dich dam thanh cac axit amin

- Thoi gian nang Axit amin
Mau nhiet (phitt) (g/L)
Déi chiing 0 16,4 + 0,001?
1 2 18,1 + 0,0014
2 4 17,3 + 0,099¢
3 6 16,6 + 0,049

adTTrong cling mot cot, nhing sd c6 chit theo sau khéc
nhau thi c¢6 khac bigt § nghia théng k& ¢ mic 5%.

Két qua & Bang 4 cho thiy ring khi ting thoi
gian nang nhigt 1én 2 phut thi ham lugng axit
amin trong mau dich dam tang tir 16,4 dén 18,1
g/L. Tuy nhién khi tiép tuc nang nhigt dén 4 va
6 phut thi ham lugng axit amin thu dugce lai c6
khuynh huéng giadm. Nguyén nhan chii yéu ctia sy
thay doi nay la trong qua trinh thiiy phan cé thé
chua dt diéu kién thich hop dé cit mach protein
hoan toan thanh axit amin nén trong thoi gian
nang nhiet 2 phit sé 1a diéu kien bit budc dé pro-
tein bi cit mach hoan toan, khi tiép tuc ting thoi
gian nang nhiét thi axit amin c6 trong miu bt
dau bién tinh sinh ra cac san pham cap thap lam
hao hut ham lugng amino axit. Diéu nay cho thay
nhiét do cang cao va thoi gian nang nhiét cang dai
thi ham lugng axit amin cang giam. Nguyén nhan
13 do enzyme c6 ban chat 1a protein nén bi bién
tinh boi nhiet do cao (Nguyen, 2009), Tuy nhién,
muc dich ctia cong doan nang nhiét la lam dong
vén protein, pha vd cau triic clia dau, lam protein
tach ra dé dang, gidam b6t miui va lam méat hoat
tinh clia enzyme, tao thuan lgi cho cong doan siy
san pham vi vay han ché duge sy hu hong va tao
mii dic trung cho san pham (Le, 2014). Dya vio

két qua xtt Iy thong ké & thoi gian tit 0 dén 6 phit
thi & cac mbéc thai gian déu khac biét ¢6 ¥ nghia
théng ké va 6 mbc thai gian 2 phiit cho ham lugng
axit amin cao nhat (18,1 g/L) nén chon 2 phit dé
nang nhiét vira dat yéu cau dat ra ctia thi nghiem
vira 1t ngan thoi gian va ¢ 1gi vé mat kinh té.

3.4. Anh huéng ctia thdi gian siy dén chét
lugng bot dam

D6 am, ham lugng dam va hiéu sudt thu hoi
cia san pham bot dam & cac mbc thoi gian siy
khac nhau dugce trinh bay & Bang 5.

Két qua cho thiy, siy miu & ciing mot nhist
do 60°C khi tang thoi gian say tit 2 dén 4 ngay
thi ham lugng 4m trong nguyeén lidu gidm dan tit
12,2 con 6,36%, sy khac biét ndy c¢6 ¥ nghia théng
ké gitta cdc mau, hiéu suit thu hoi gidm ti 2,25
con 2,14% va ham lugng dam ting tir 66,3 dén
78,2%. Nguyén nhan cht yéu do siy & nhiét do
cao trong mot thoi gian dai, dudi tac dung cua
nhiét thi nude ty do trong mau sé dé dang bay
hoi lam am do giam nhanh chéng va ham lugng
chat kho (ham lugng protein) trong mau dam sé
téng lén, tuy nhién néu tiép tuc siy thi nudc con
lai trong nguyén liéu chii yéu 1a nuée lién két nén
rat kho thoat ra ngoai (Nguyen, 1990). Theo Le
(2014) do am thich hop ciia sdn pham bot cé 1a
duéi 10 - 12%, & do am nay thich hop cho qua
trinh bdo quéan, chit lugng sdn pham bot cé it
bi bién ddi ciing nhu tranh sy hit am trd lai gay
von cuc, hu héng. Vay thong sb thich hgp dé san
xuat bot dam tit thit vun trén xuong ca thac lac
c6 do dm phit hop, ham lugng dam va hicu suét
thu hoi cao 1 siy 2 ngay & nhiet do 60°C.

3.5. Anh hudng thoi gian siy dén chét lugng
bot canxi

Do am, do hoa tan va hieu sudt thu hoi cta
san pham bot canxi § cdc mbe thoi gian sdy khéc
nhau dugc thé hieén ¢ Bang 6.
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Bang 5. Anh huéng ctia thoi gian siy dén do 4m, ham lugng protein va hiéu suat thu hdi cia sén pham

bot dam
Mau Thoi gian say (ngay) Do am (%)  Ham lugng protein (%) Hieu suat thu hoi (%)
T T 122 % 0775 663 < 0.127 9.95 = 0.013°
2 2 9.11 + 1,01 68,1 + 0,989° 2,19 + 0,102°
3 3 6,36 + 0,006 78,2 + 1,421 2,14 + 0,006

2°Trong cling mot cot, nhitng s6 c6é chit theo sau khac nhau thi c6 khac biét ¥ nghia théng ké & miic 5%.

Bang 6. Anh hudng ciia thdi gian sy dén do 4m, do hoa tan va hiéu suét thu hdi clia san

pham bot canxi

Mau Thai gian say (gio) Do am (%) Do hoa tan (%) Hiéu suat thu hoi (%)
1 2 152 £ 0,027° 10,6 £ 2,00 21,3 £ 0,058¢
2 3 11,4 + 1,40° 13,2 + 2,022P 18,6 & 0,038
3 4 7,76 £ 0,086 17,4 + 2,08P 15,1 £ 0,077%

2°Trong cling mot cot, nhitng s6 c6é chit theo sau khac nhau thi c6 khac biét ¥ nghia théng ké & mitc 5%.

Bang 7. Thanh phan héa hoc va vi sinh ctia bot dam va bot khoang (theo khéi lugng kho)

Chi tiéu phan tich Bot dam Bot khoang
Ham luong canxi (%) KTH 21,9

Vi sinh (cfu/g) 2,83 x 10* 1,49 x 103

Am do (%) 9,11 + 1,01 11,4 + 1,40
Khosng (%) 3,42 + 0,027 77,6 + 0,141
Protein (%) 68,1 + 0,989 7,33 £ 0,011
Lipid (%) 12,4 + 0,424 2,44 + 0,056

KTH: khong thyc hién.

Tt Bang 6 cho thiy, siy mau xuong ca 6 60°C
khi tang thoi gian tit 2 dén 4 gio thi ham lugng am
gidm tir 15,2 con 7,76%, hiéu suat thu hoéi gidm
tir 21,3 con 15,1%, sy khac biét c¢6 ¥ nghia théng
ke gitta cac mau. Do tac dung nhiét do cao, cang
tang thoi gian sdy thi nuéc tu do trong sadn pham
sé thoat ra cang nhiéu vi vay do am cang gidm va
higu suat thu hoi cang thap (Nguyen, 1990). Do
hoa tan ting theo thdi gian sdy tir 10,6 dén 17,4%
Vi sdy cang lau do am cang thap, bot sé cang min
gitip dé dang hoa tan trong nudc hon. So véi két
qué ctia Hemung (2013) thi do hoa tan ctia bot
canxi t xuong ca ro phi 1a 9,38% va thap hon so
véi xuong ca that lat com trong nghién citu nay.
Do am thich hop dé bdo quan bot canxi la dusi
10 - 12% (Le, 2014). Do am thap ciing cho phép
bot xuong cé chéng lai sy phét trién clia vi sinh
vat (Hemung, 2013). Vi vay, thoi gian sdy thich
hop 13 3 i ¢ 60°C cho bot khoang véi chat lugng
t6t nhét c6 do 4m, do hoa tan va hieu suét thu
héi thich hop lan lugt 13 11,4; 13,2 va 18,6%.

3.6. Thanh phan héa hoc ctia bot dam va bot
khoang

Chét luong bot dam va bot khoang tit xuong
cé that 14t dugc thé hien & Bang 7.

San pham bot dam tao ra c6 ham lugng dm
thap (9,11%) dat yeu cau vé do am nhé hon
10%, day 1a co sG giup tranh duge cac hién tugng
hu héng khi bdo quan va han ché téc do phat
trién ciia vi sinh vat gay héng do san pham c6
hoat do nuéc thip ¢ do 4m nay, tao moi trudng
khong thuan loi cho vi sinh vat phat trién. Pong
thoi, ham luong dam cla san pham dat tuong
ddi cao (68,1%), tuy nhién van chua dat yéu cau
ctia bot ca thic pham (ham lugng dam 16n hon
70%). D6i v6i san pham bot khoang tit xuong ca
that lat ¢6 ham luong am 1a 11,4% phi hop dé
béo quan trong thai gian dai va ham lugng canxi
c6 trong sdn pham ciing tuong ddi cao (21,9%)
(Béng 7). C4 bot dam va bot khoang tit xuong
ca that 1at déu c6 tong vi sinh vat hiéu khi phi
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hgp, khong vugt qué 106 cfu/g theo quy dinh cta
MOH (2007) thich hgp dé bd sung vao thic an
chan nuoi, rieng bot khoang cé thé bd sung vao
ngudn thuc pham, tuy nhién néu mudn bd sung
vao thyc pham thi can nghién citu ki vé kha ning
hap thu ciia co thé dé c6 ché do bd sung tt nhat.

4. Két Luan

Qua két qui nghién cttu cho thiy ring khi
thily phan xuong c4 thac lac com bing enzyme
Tegalase & nong do 0,3% trong 24 gis & 50°C cho
kha ning thiiy phan cao nhat. Dich thiy phan
dugc nang nhiét trong thoi gian 2 phit c¢6 ham
lugng dam amin cao nhéat 13 18,1%. San pham
bot dam thu duge dat do am thich hop khi siy &
60°C trong thoi gian 1 48 gis v cling diéu kién
sdy 60°C trong thoi gian 3 gio sé thu duge bot
khoéng véi am do dudi 12%.

Loi Cam On

Dé tai nay dudgc tai trg béi Dy an Nang cap
Trudsng Dai hoc Can Tho VN14-P6 bing ngudn
von vay ODA tit Chinh phtt Nhat Ban.
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ABSTRACT

The objective of the study was to evaluate effects of 3 different diets
and 3 different live food stocking densities on cobia fingerling rear-
ing in composite tanks system in the Ninh Thuan 15° grade Seafood
Breeding Center from 6 - 25 days old. The experiment was per-
formed as a 3 x 3 factorial design [live food types: 100% Copepoda
(Cop), 100% Nauplius of Artemia (Art), and 50% Copepoda + 50%
Artemia; live food stocking densities: 5 - 10 individuals/mL, 10 - 15
individuals/mL, and 15 - 20 individuals/mL]. Each treatment had
5 replicates.

After the nursery phase, the results showed that environmental pa-
rameters in all treatments were in normal ranges for cobia larvae
growth. There was no difference in total length when cobia larvae
were fed different feed densities (P < 0.05). The 100% Art live food
and the live food density of 15 - 20 individuals/mL gave the high-
est growth rate, whereas the 100% Cop live food and the live food
density of 5 - 10 individuals/mL resulted in the lowest weight of
larvae. There was no difference in weight gain when simultaneously
changing the types and live food density (P < 0.05). The survival
rate of cobia larvae was highest for the 100% Cop live food and the
live food density of 15 - 20 individuals/mL and lowest for the 100%
Art live food and the live food density of 5 - 10 individuals/mL.
However, there was no difference in the survival rate of cobia larvae
when simultaneously changing the types and live food density (P <
0.05).

Cited as: Le, L. T., Dinh, N. T., Nguyen, H. T. B., Nguyen, Q. T. T., Pham, T. N., & Nguyen, P.
T. N. (2019). Effects of types and quantity of live food on growth performance and survival rate of
cobia larvae (Rachycentron canadum). The Journal of Agriculture and Development 18(4), 42-50.
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1. Dat Van Dé

TOM TAT

Muc tiéu ctia nghién cttu nhim danh gia anh hudng ctia 3 loai thiic
in vd 3 mat do thic an khac nhau dén viéc wong au tring ca bdp
trong hé théng bé composite tai Trung tam Gidng hai san cap I Ninh
Thuan giai doan tit 6 - 25 ngay tudi. Thi nghiém duge thiie hién theo
kidu 2 nhan t6 3 x 3 [loai thitc an: 100% Copepoda (Cop), 100%
Nauplius ctia Artemia (Art) vd 50% Copepoda + 50% Nauplius clia
Artemia; mat do thitc &n: 5 - 10 con/mL, 10 - 15 con/mL va 15 - 20
con/mL]. Mi nghiém thitc dugdc 1ap lai 5 1an.

Két qua sau dgt wong cho thay cac chi tieu vé moi trudng trong cac
nghiem thic déu dugce giit 6n dinh trong khoang thich hgp cho su
phét trién ctia du tring ca bép. Khong c6 su khac biét ting trudng
vé chidu dai khi du triing ca bép an céc loai thitc &n véi cac mat do
thitc &n khéac nhau (P < 0,05). Loai thiic &n 100% Art va lugng thiic
an 15 - 20 con/mL cho tdng trudng cao nhat, trong khi loai thitc
an 100% Cop va lugng thiic an 5 - 10 con/mL cho trong lugng thap
nhat. Khong c6 sy khac biét ting truéng vé trong luong khi thay
ddi dong thai loai va lugng thiic an (P < 0,05). Ti lé séng 4u triing
c4 bép cao nhit & loai thitc an 100% Cop va lugng thitc an 15 - 20
con/mL va thip nhét & loai thitc #n 100% Art va lugng thitc #n 5 -
10 con/mL. Tuy nhién, khi thay ddi dong thsi loai v& lugng thiic an
song thi khong c6 su khéc bigt vé ti lé séng (P < 0,05).

tao tren thé gidi (Nancy & ctv., 2001) néi chung
va & Viet Nam noéi rieng dude quan tam tir rat

Ca bdp (Rachycentron canadum Linnaeus,
1766) 13 mot trong nhitng loai ca bién c6 sy phan
bd rong (Liao & ctv., 2004; Holt & ctv., 2007;
Nguyen & ctv., 2008), c6 gia tri vé kinh t& va c6
thi truong tiéu thu rong 16n. Tuy nhién, lugng
cé4 khai thac trong ty nhién ngay cang it dan di
(Nguyen, 2016). Do d6, dé dap tng nhu cau tieu
dimng, ngudi ta da tién hanh nuodi thuong pham
loai ca nay véi quy mo 16n. Gidng 13 mot khau rat
quan trong trong chudi san xuét, c6 ¥ nghia rat
16n quyét dinh sy thanh céng ctia vu nudi. Trudce
day, gibng ca gid chil yéu 1a khai thac ngoai tu
nhién, do d6 c6 sd lugng it, kich thudc ca khong
dong déu, thuong bi xay xat do danh bit din
dén chat lugng gidng khong ddm bdo ciing nhu
viec tha giong khong chit dong (Dang, 2017). Do
d6, viéc nghién cttu san xuit giébng c4 bép nhan

som. O Viet Nam hién c6 mot s6 co sé dang san
xuat au tring c4 bép, tuy nhién ty 1é sdéng ciia ci
con thap (khoang 3 - 5%) vi chua ¢6 qui trinh va
ché do cho an thich hgp (Nguyen, 2016). Chinh
Vi vay, viec thit nghiem cac khau phan thitc an
song khac nhau trong qui trinh wong nuoi dé tim
ra khau phan va ché do cho a#n t6i wu 1a rat can
thiét dé gép phan nang cao ti 1é séng, gidm chi
phi san xuat ciing nhu tang tinh 6n dinh, dap tng
nhu cau vé con giéng.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Déi tugng nghién citu

Ca bdép (Rachycentron canadum Linnaeus,
1766) giai doan tit 6 dén 25 ngay tudi.
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2.2. Thai gian va dia diém nghién ciu

Nghién cttu duge thyc hién tai Trung tam
Giéng hai san cap I Ninh Thuan, xa An Hai,
huyén Ninh Phudc, tinh Ninh Thuan, ti thang
4 dén thang 9 nam 2016.

2.3. Ngudn ca thi nghiém

Ca dugc chon tur cing mot dgt dé ctia mot cap
ca bb me, sau khi nd 2 ngay tudi, noan hoan tieu
bién, ca dudc cho an bang thiic &n c6 thanh phan
50% Cop + 50% Rotifer (Rot) véi mat do thic
an 15 - 20 con/mL cho dén khi ca dat 5 ngay tudi.
Tiép tuc st dung ngudn ca nay dé thyc hien cac
thi nghiém tiép theo.

2.4. Ngudn nuéc thi nghiém

Nuéc man duge bom truc tiép tit bién vao he
théng bé loc tho qua tang loc nguge xudng bé
chita lang. Tai day xi 1y chlorine véi nong do
30 ppm suc khi manh trong vong 48 gis. Sau dé
tién hanh kiém tra nuée c6 con du lugng chlorine
khong. Néu khong con du Iugng chlorine thi duge
st dung cho cac cong doan tiép theo.

Nguodn nuée ngot: LAy tU nuée méay vd nude
giéng ngam. Lang loc qua ling loc clia trai.

Nguon nudc 16 (32%0- 33%0) bd tri thi nghiem
duge pha titr hai ngudn nuée trén.

2.5. B tri thi nghiém

Thi nghiém xac dinh sy dnh hudng cia 2 nhan
td loai va lugng thic #n duge thyc hién véi 9
nghiém thitc 1a td hgp ctia 3 loai thitc an (100%
Cop, 100% Art va 50% Cop + 50% Art) va 3
mat do thic an khac nhau (5 - 10 con/mL, 10 -
15 con/mL va 15 - 20 con/mL). M&i nghiém thic
duge thuyc hién vé6i 5 1an lap lai tai cting thoi diém,
téng cong c6 45 16 thi nghiem. Thé tich mdi bé 1a
100 L. C& bép trong cac nghiém thitc thi nghiém
dugc thé véi mat do 5 con/L.

2.6. Qua trinh cham séc ca

C4 thi nghiégm dugc cho an 4 lan/ngay vao lic
6, 10, 14, va 17 gis. Trude khi cho au trung ca
an thi lam giau luan trung 100 ppm (Diung 10 g
Selco S.parkle ~ 100 ppm cho vao may xay sinh
t6, xay nhuyén 16i cho vio thung chita 100 lit
nude) trude 6 - 12 gig. Siphon thic an thia, vé
sinh day suc khi, bd sung nudc vao hé théng thi

nghiém dé bt lugng nude that thoat do siphon,
hing ngay kiém tra ca, vét bot.

Thay nudc: Thay 20% lugng nuéc mdi mobi
ngay.

Moi trusng: Cac yéu t6 moi trudng nhu do
man, pH, nhiét do, lugng oxy hoa tan dugc theo
déi hang ngay va duy tri 6n dinh trong sudt qua
trinh thi nghiém.

2.7. Phuong phép thu thap va xit ly sb liéu

2.7.1. Céc théng s6 moi trudng trong hé théng thi
nghiém

Cac yéu t6 moi truong trong hé théng thi
nghiém dugc do dac hang ngay va duy tri trong
pham vi thich hgp vé6i sy ting truéng va phat
trién ctia u triung c4 bép (Nguyen, 1998; Nguyen,
2002; Liao & ctv., 2003) v6i tan suat 2 lan/ngay
vao lic 9 gid sang va 3 gid chiéu bing cach do
nhiét do nuéc bing nhiét ké thiy ngan, ham
lugng oxy hoa tan bing may do DO vi pH bing
may do pH. Riéng hai chi tieu ham lugng N-NHj
(do bang test kit) va do min (do bing khic xa
ké 0 - 100%0) dugc do véi tuan suat 1 lan/tuan.

2.7.2. Phuong phap xac dinh cac chi tiéu sinh
trudéng

Ca trong cac nghiém thic thi nghiém dugc can,
do, dém mdi tudn mot 1an, sau khi can do thi ca
dudc tha lai bé wong. Cac chi tieu duge xac dinh
nhu sau:

X4c dinh téc do tang trudng tuong dbéi: Ding
vot v6t ca cho lén lam kinh, sau d6 dung gidy
tham nuée cho cé kho 1di sit dung dung cu gip
¢4 cho vao can dien ti 4 sb 1& dé can ca.

X4c dinh téc do tang trudng tuyét ddi vé chiéu
dai: Dung vot v6t ca cho lén lam kinh, sau do
diing kinh hién vi ¢6 tric vi thi kinh, va c6 két ndi
v6i may tinh chuyén dung cho phong thi nghiem
dé do chiéu dai ca.

2.7.3. Xac dinh cac théng s va cong thiic tinh

C4 trong céc 16 thi nghiém dugc kiém tra tinh
trang sic khée hang ngay, dinh ki can, do cd 1
tuan/lan, x4c dinh t1 1¢ song, tang trudng vé chicu
dai téng va trong lugng ciia ca  cac 16 thi nghiem.
Cac chi tieu nghién ctu déu dude xac dinh theo
phuong phap thuong quy thuong sit dung trong
nghién citu nuoi trong thity san. Cu thé:

Téc do tang trudng tuyet déi (g/ngay):
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Wy - W,
oty —t

GR

Toéc do tang trudng tuong doi (%/ ngay):

SGR = M % 100

to — 11

Wi: Khéi lugng ca & thoi diém t;
Woy: Khéi lugng ca & thoi diém to
Téc do ting trudng tuyéet déi ve chiéu dai:

TL:M
t1 —to

Lo: Chiéu dai than do & thoi diém T
L;: Chiéu dai than do & thoi didm T,
Ti 1é song (%) duge tinh theo cong thic:

X
TLS = — x 100
Y><

X: S6 c4 tai thoi diém két thic thi nghiem
Y: S6 ca thé ban dau

2.7.4. Phuong phap xit ly sé liéu

S6 lieu duge xi Iy dya trén 2 nhan t6 & loai
va lugng thitc &n bing cach sit dung phan mém
MS Excel nhap va xit Iy s6 lieu. Trude khi tién
hanh phan tich théng ke, s6 lieu phan tram (%)
ty lé song dugce chuyén dang bing arcsin. Phan
tich théng ke bing phuong sai hai yéu t6 mau do
ludng lap lai (repeated ANOVA) véi cac nghiem
thitc (loai va lugng thitc an) la yéu t6 chinh va
thoi gian (dgt thu méu) 1a yéu t6 do luong lap
lai. Kiém dinh khéc biét nhé nhit cé § nghia
(least significant difference, LSD) dugc diing dé
so sanh sy khac biét gitta cidc mic clia yéu t6 thi
nghiém. Mitc xac suat P < 0,05 dudc chiap nhan
nhu tiéu chudn danh gia su khac biét ¢6 ¥ nghia
théng ké. Tat ca cac phan tich théng ké dugc
thie hien bing phan mém IBM SPSS Statistics
version 19.0.

3. Két Qua va Thao Luan

3.1. Gia tri cic yéu td méi trudng trong qua
trinh thi nghiém

Trong qué trinh thi nghiém, céc chi tiéu vé moi
trudsng duge duy tri mot cach tdi wu cho didu kien
sdng clia Au triing c4 bép (Nguyen, 1998; Nguyen,

0i trudng

ac yéu tdé m

Bang 1. Gia tri c

Loai thic an

Lugng thiic &n (con/mL)
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2002; Liao & ctv., 2003). Gi4 tri cu thé cac thong
s moi truong va két qua phan tich phuong sai
cia chiing dudc thé hien qua Bang 1.

Qua Bang 1 ta thay, gia tri cic yéu t6 moi
truong chi dao dong trong mot khoing rat nhé
va chénh nhau khong nhiéu giwta cac lan do sang
va chiéu. D6 man trung binh chi dao dong trong
khoang 32,47 - 32,58%0. Lugng oxy hoa tan trung
binh dao dong tir 4,52 - 4,57 mg/L vao budi
sang va 4,84 - 4,89 mg/L vao budi chiéu. Nhiét
do trung binh dao dong trong khodng 28,03 -
28,439C va pH dao dong trong khoang 8,22 - 8,47,
mtic dao dong pH gitta sang va chiéu chi dat t6i da
0,13 va t6i thiéu 1a 0,02. Riéng chi tieu N-NH3 do
dudc trong giai doan nay cé gia tri bing khong,
nghia 1a trong giai doan nay trong bé uong chua
ton tai N-NHs. Su thay ddi clia cac yéu té moi
trudng nay déu phit hop véi didu kién sinh trudng
va phat trién binh thuong ciia du tring ca bép.

3.2. Tang trudng vé chidu dai ciia u trung ca
bép

Tiang trudng vé chidu dai ctia au trung ca bép
giai doan 6 - 25 ngay tudi duge dinh ki do dac, xit
1y va phan tich s6 licu. Tang trudng vé khéi lugng
du tring ca bdp & cac nghiém thic thi nghiém
dugc thé hien ¢ Bang 2.

Trong 2 tuan dau thi nghiém, giai doan nay au
trung ca boép tang truéng cham, & ca 3 loai thic
an v 3 mat do thic an déu c6 mifc tang trudng
tuong duong vé chiéu dai. Bat dau tit tuan thit 3
tré di, Au triing ca bdép tang trudéng nhanh & tét
c& cac nghiem thic thi nghiem (Hinh 1). O tuan
tht 3, 6 mat do thic an 10 - 15 con/mL, loai thitc
an c¢6 thanh phan 100% Cop cho mtc tang trudng
vé chiéu dai cao hon so véi loai thitc an 100% Art
va 50% Cop + 50% Art. O mat do thic an 15
- 20 con/mL, loai thitc an c6 thanh phan 100%
Cop cho mtic tang trudng vé chic¢u dai cao nhat,
loai thic an 50% Cop + 50% Art cho mitc ting
truéng trung binh, va loai thitc &n 100% Art cho
mifc ting trudng thap nhat. Tuy nhién, sy khac
biét vé chicu dai téng khi cho Au trimg ca bép
an 3 loai thitc an khac nhau véi 3 mat do thic
an khac nhau khong c6 ¥ nghia vé mit théng ké
(P < 0,05). Khi thay d6i dong thai loai va lugng
thitc an sbéng thi sy tac dong dong thai len tang
trudng vé chiéu dai du trung ca bdp khong khéc
biét ¢6 ¥ nghia vé mat thong ke (P < 0,05).
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3.3. Tang trudng vé trong lugng ciia au triing
ca bép

Tuong tu nhu ting trudng vé chiéu dai, trong
lugng au tring ca bép trong hai tuan dau thi
nghiém tang trudng rat cham. Ké tit tuan thia
3, trong lugng clia Au trung ca bép ting lén rat
nhanh. Tang trudng vé trong lugng au trung ca
bép duge thé hien qua Bang 3.

Qua Bang 3 ta thiy, trong 3 loai thic &n, au
triing ca bép c6 mic tang trudng vé trong lugng
cao nhat ¢ nghiém thic thic an 100% Art véi
trong lugng cubi dat 0,1559 % 0,00128 g, ting
trudng tuyet déi bang 0,0065 + 0,00007 g/ngay
va tang trudéng chuyén biét ngay dat 8,2007 +
0,04031% va thap nhat & nghiém thitc thitc an
100% Cop véi trong lugng cudi 0,1528 £ 0,00004
g, tang trudng tuyét déi bang 0,0063 £ 0,00000
g/ngay va ting trudng chuyén biét ngdy dat
8,0494 £ 0,01506%. St khac nhau vé trong luong
au tring ca & cac loai thitc #n khac nhau cé6 y
nghia vé mat thong ke (P < 0,05).

V6i 3 mat do thic an, mat do thic an 15 -
20 con/mL cho mic tang trudng vé trong lugng
cao nhat véi trong lugng cudi 13 0,1555 £ 0,00116
g, tang trudng tuyét déi bang 0,0064 £ 0,00006
gam/ngay va ting trudng chuyén biét ngdy dat
8,1488 + 0,04177% va thap nhat 6 nghiém thic
mat do thic an 5 - 10 con/mL véi trong lugng
cudi 1a 0,1525 £ 0,00005 g, tang trudng tuyst doi
bang 0,0063 £ 0,00000 g/ngay va tang trudng
chuyén biet ngay dat 8,1071 £ 0,00604%. Su khac
nhau vé trong lugng aAu tring ca & cadc mat do
thitc an khac nhau c6 ¥ nghia vé mat théng ké
(P < 0,05).

Trong 3 tuan thi nghiém, 6 mat do thitc &n 10
- 15 con/mL, loai thiic an c¢6 thanh phan 100%
Cop cho miic tang trudng vé chiéu dai cao hon
so vdi loai thitc an 100% Art va 50% Cop + 50%
Art. O mat do thitc an 15 - 20 con/mL, loai thite
an ¢6 thanh phan 100% Cop cho miic tang trudng
vé chiéu dai cao nhét, loai thic an 50% Cop +
50% Art cho muc ting trudng trung binh, va loai
thitc #n 100% Art va cho mic ting trudng thap
nhét vé chiéu dai. Mat do thic &n 5 - 10 con/mL
cho mitc tang truéng tuong duong nhau G ca 3
loai thitc &n (Hinh 2). Tuy nhién, khi thay ddi
dong thoi loai va lugng thic &n thi khong c6 sy
khac biét c6 ¥ nghia vé mit théng ké vé trong
lugng 4u trung ca bép (P < 0,05).

Su khac nhau vé lugng thic #n déi véi mic
tang trudng tuyet déi vd su phét trién chuyen

Bang 3. Tang trudng veé trong lugng clia au trung cé bép

ANOVA!

Loai thic an

Lugng thitc &n (con/mL)
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Mait 6 thirc in =5 - 10 con/mL Mat @6 thitc dn =10 - 15 con/mL Mat @6 thirc in = 15 - 20 con/mL
1.264 2 1.254
[=1V] [=7]
(E 1.00-] “%DIUU* ‘éwca—
= hat g
= B e O s
8" 2 B
5 50 5 50 6 S0
251 26 25
1 2 3 1 2. 3 1 2. 3
Tuan Tuan Tuan
— 100% Cop - - - 50% Copepod+ 50% Art -.-.- 100 Art
Hinh 1. Chiéu dai téng clia 4u triing c&4 bép qua cac tuan thi nghiem.
& Mat d6 thirc an =5 - 10 con/mL & Mat d6 thirc an =10 - 15 con/mL & Mat @6 thirc an =15 - 20 con/mL
= 2 2
;3”_ 'S._w— ‘813*
5 g 2
g o ‘g 1o :g 1.0
-8 8 &
Bl 3= o0 a- o0 e
2 —_ = E
E‘ 3+ 84 3 84 34
= : : : = v . v = T T
1 2 3 1 2 3 1 2 3
Tuan Tuan Tuan
— 100% Cop - - - 50% Copepod+ 50% Art -.-.- 100 Art
Hinh 2. Trong lugng clia du tring ca bép qua cac tuan thi nghiem.
Mit do thitrc an 5 - 10 con/mL Mat do thirc an 10 - 15 con/mL Mit do thirc an 15 - 20 con/mL
0.0 450 £0.07
3.0 10
=] )] 400
= 35.0 =1
“S ;o .,§ “§
= Y »7 W 550
= = B 250 &
Ll ’ 15.0
1 2 3 1 2 3 1 2 3

Tuan

— 100% Cop

- - - 50% Copepod+ 50% Art

Tuan

--- 100 Art

Hinh 3. Ti lé séng ctia du tring ca bép qua cac tuan thi nghiem.

bigt ngay khong c6 ¥ nghia vé mat thong ke (P
< 0,05). Sy khéc nhau giita cac loai thic an c6
anh huéng dén ting trudng tuong déi va ting
truéng chuyén biét ngay cé ¥ nghia vé mat théng
ké (P < 0,05). Néu thay d6i dong thoi loai va
lugng thitc sn thi c6 anh hudng dén ting trudng
chuyén bigt ngay c¢6 ¥ nghia vé mat thong ke (P
< 0,05). Tuy nhién, thay déi dong thoi loai va

lugng thitc #n thi sy &nh hudng dén ting trudng
tuyét déi khong c6 ¥ nghia vé mit théng ke (P
< 0,05).

Diéu dé6 cho thay, khi du trimg ca bép cé su
tang trudng vé khéi luong thi can lugng thic an
nhiéu hon. Né6i cach khéc, cho du triing ca bép
an day da hon sé cho miic ting trudng tot hon.
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So sanh két qua vé dnh hudng ciia loai va lugng
thitc an tuoi song dén ting trudng ciia au tring
c4 bép giai doan 6 - 25 ngay tudi trong nghién
ctiu nay vGi nghién cttu ctia Piang Van Hiép &
ctv. (2017), ta thay hai nghién citu c6 két qua
tuong tu nhau va phit hgp véi thyce tién san xuit
thire té tai Trung tam gidéng HAi san cap I Ninh
Thuan ciing nhu tai cic trai sdn xuit wong nudi
cé bdp tai dia phuong.

3.4. Ti 1é sébng ctia 4u triing ca bép

Nhin chung, trong sudt qua trinh thi nghiém,
du st dung loai thiic &n nao va cho an véi lugng
thitc &n nhu thé nao thi ti 16 séng déu c6 xu huéng
gidm dan theo thai gian. Ti lé séng clia du tring
cé4 bép duge thé hien qua Bang 4.

Ti & séng ciia au trung ca bép c6 sy khac nhau
rd rét khi cho du tring c4 #n céc loai thitc an khac
nhau. Trong 3 loai thitc an, du tring ca an thic
an c6 thanh phan 100% Cop c6 ti lé séng gidm
nhiéu nhit nhung vin dat muc cao nhét véi 13,5
+ 0,34%, 2 nghiém thic thic dn con lai (100%
Art vd 50% Cop + 50% Art) c6 ti 1é sdng tuong
duong nhau. Sy khac nhau vé ti 1é séng khi cho
au tring ca bép an cac loai thitc &n khéac nhau
¢6 ¥ nghia vé mat thoéng ke (P < 0,05).

Trong cac mat do thic dan, mat do 15 - 20
con/mL cho ti 1& séng cao nhét véi 14,7 &+ 0,58%
khi cho du triing c4 an thitc #in c6 thanh phan
50% Cop + 50% Art; 14,0 + 0,20% khi cho au
triing ca an thic &n c6 thanh phan 100% Cop
va 10,4 + 0,25% khi cho au trung ca an thic &n
¢6 thanh phan 100% Art. Mat do thic an 5 - 10
con/mL cho ti 1é song thap nhat véi ti ¢ song la
8,4 & 0,38% khi cho au trung ca #n thitc an co
thanh phan 100% Art; 11,4 & 0,35% khi cho au
triing c4 an thic an c6 thanh phan 100% Cop va
12,5 + 0,38% khi cho 4u tring c4 #n thic dn c6
thanh phan 50% Cop + 50% Art. Mat do thiic an
10 - 15 con/mL cho ti lé séng & mic trung binh
(Hinh 3). Su khéc nhau vé ti 1¢ song khi cho au
trung ca bép an cac lugng thic an khac nhau c6
¥ nghia vé miit thong ke (P < 0,05). Tuy nhién,
khi thay ddi dong thoi loai va lugng thic sn thi
sy tac dong lén ti 1é séng &u tring ca bép khong
¢6 ¥ nghia vé mit théng ke (P < 0,05).

Nhu vay, di1 cho an loai thitc #in tuci song nao di
nita thi mat do thic an 15 - 20 con/mL van c6 ti
lé séng cao nhat va mat do thic an 5 - 10 con/mL
6 ti l¢ song thap nhat. Nghiém thiic thic sn 10 -
15 con/mL cho t{ 1é séng & miic trung binh so v6i

< &

.

ol
ap|ln | =
HAE
=] 2

Bl E
> Q
O |= H
- g
Z Q | plav]
<t |- 8
=

&0 o0
= E
a a
%

=

S—AC\LA .
< 6 3
Sl
gc\l =]
—|SE
v+

-

- ’g‘%
] ]
Q<C<f‘ /<q>.>5O
T | o | )
Q&O =0
NN fen] = g
SO fH| &
s A R
< e =
IS 2
S femt S
Mg

- | .=
g2 (23

Q OO Z.+

= @

< o H |~
= X 0D

E S| =5
Om” O .

@- — =N

L — e g

e O

) =i

: Blez

R > | =

Sl RlS|:E

© V| EE

ob

& —~e e

©Q = =

Rl ) Pl [N

@ E — | 0w

e -

013 0o [¥ S

2 Sl 2] F w

|z =]e % 5

% | |H R

\ UOLD %/s

2 [517]2]2

o — =3

el

S 28

| B =1 "R

w | B LO” «

g Ao |S|E 8

\(8 — «su

@ | géo

— wloo| T8

et =18

&= — &Ej

< <>c§

o0 n &0

£ =2 5

) = < 5

aa] - E

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(4)


http://jad.hcmuaf.edu.vn

50

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

2 nghiém thic con lai. Két qua ty 1é séng ctia ca
dat dudc trong nghién cttu nay phit hop véi két
qué nghién ciu ctia Dang (2017) va Tran & ctv.
(2013).

4. Két Luan

Khong c6 sit khac biét tang trudng vé chiéu dai
khi cho au triing c4 bép giai doan 6 - 25 ngay tudi
an cac loai thuc an vdi cac mat do thuc an khac
nhau. Céc loai va lugng thic &n khéc nhau cho sy
tang trudng khac nhau vé trong lugng, loai thitc
an c6 thanh phan 100% Art v mat do thic &n
15 - 20 con/mL cho mifc tang trudng cao nhat vé
trong lugng va loai thiic &n 100% Cop va lugng
thitc &n 5 - 10 con/mL cho mitc ting trudng vé
trong lugng thap nhat. Tuy nhién, khi thay déi
dong thoi loai va lugng thitc #n séng thi khong
c6 s khac bigt vé ting trudng vé trong luong.

Loai v& lugng thitc #n séng ¢6 anh hudng dén ti
lé sbng clia au trung ca bép giai doan 6 - 25 ngay
tudi. Ti le séng clia au tring ca bép cao nhat &
mat do 15 - 20 con/mL va thap nhat & mat do
thiic an 5 - 10 con/mL. Au tring ca bép an cac
loai thiic &n khac nhau c6 ti 1& séng khac nhau.
Loai thic dn 100% Cop cho ti 1& séng cao nhat
va 100% Art cho ti 1& séng thap nhat. Tuy nhién,
khi thay déi dong thoi loai va lugng thiic an séng
thi khong c6 st khac biét vé ti 1é séng ctia chiing.

Do vay, mat do thic &n 15 - 20 con/mL la t6t
nhit va mat do thic an 5 - 10 con/mL 1a kém
nhat cho sy phét trién ctia au tring c& bép. Trong
cac loai thifc an, loai thiic &n c¢6 thanh phan 100%
Art cho két qua cao nhét va loai thitc an c6 thanh
phan 100% Cop cho két qua kém nhét vé sy phat
trién clia au tring ca bop giai doan 6 - 25 ngay
tudi. Tuy nhién, can tinh toan chi phi v& céch
thitc cho an hgp 1y cho timg giai doan phat trién
clia Au triing c4 dé dat hieu qud cao nhét.
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ABSTRACT

The objectives of this study were to investigate the change of microor-
ganisms involved in cocoa (Theobroma cacao) fermentation and then to
isolate, characterize and select the important microorganisms in cocoa
fermentation. The results showed that microbial quantities continuously
changed during cocoa fermentation and the highest quantity of domi-
nant microorganisms at different stages of fermentation process as 8.03
log cfu/g of yeast, 6.34 log cfu/g of mold, 7.77 log cfu/g of lactic acid
bacteria, 7.87 log cfu/g of acetic acid bacteria, 7.25 log cfu/g of Bacil-
lus, and 10.93 log cfu/g of the total aerobic bacteria. There were nine
yeast isolates belonging 5 genera of Saccharomyces, Kluyveromyces, Bret-
tanomyces, Candida and Cystofilobasidium; 9 mould isolates belonging
to 2 genera of Rhizopus and Aspergillus; 11 acetic acid bacteria iso-
lates belonging to Acetobacter; and 13 spore-forming bacterial isolates
belonging to Bacillus isolates. Three isolates of yeast (CY-la, CY-1b,
CY-2a) belonging to Kluyveromyces possessed the high fermentative ca-
pacity and 4 Acetobacter isolates (CAAB-1d, CAAB-1la, CAAB-le and
CAAB-2d) produced high amounts of acetic acid.

Cited as: Huynh, P. X., Ho. T. H. T. P., & Nguyen, T. N. (2019). Isolation and selection of
microorganisms in cocoa fermentation. The Journal of Agriculture and Development 18(4), 51-61.
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TOM TAT

Nghién citu nay duge thuc hién véi muc tiéu xac dinh sy thay déi cta vi
sinh vat trong qué trinh lén men ca cao (Theobroma cacao) thong qua
viéc xac dinh, phan lap, nhan dién va tuyén chon vi sinh vat hitu ich
trong lén men ca cao. Két qua cho thiy mat s6 vi sinh vat thay ddi trong
qué trinh lén men va chiém wu thé & cac giai doan lén men khéac nhau,
bao gdm nam men (8,03 log cfu/g), nAm mbc (6,34 log cfu/g), vi khuan
lactic (7,77 log cfu/g), vi khudn acetic (7,87 log cfu/g), vi khuan Bacillus
(7,25 log cfu/g) va tdng s6 vi khuan hidu khi (10,93 log cfu/g). Phan
lap dugc 9 dong nAdm men thudc 5 chi Saccharomyces, Kluyveromsyces,
Brettanomyces, Candida va Cystofilobasidium; 9 dong ndm mdc thudc
hai chi Rhizopus va Aspergillus; 11 dong vi khudn Acetobacter va 13 dong
vi khudn c¢6 kha ning hinh thanh bao tit thudce chi Bacillus. Tuyén chon
duge 3 dong ndm men CY-la, CY-1b, CY-2a thudc chi Kluyveromyces
c6 kha ning lén men manh va 4 dong vi khudn Acetobacter CAAB-1d,
CAAB-1a, CAAB-1e vd CAAB-2d tao ra lugng acid acetic cao.

Huynh Xuan Phong
Email: hxphong@ctu.edu.vn

1. Dat Van Dé

Cay ca cao (Theobroma cacao) c6 ngudn goc tir
cac khu rtng nhiét déi ram rap 6 vung Amazon
(thuoc Nam My§), thusng phat trién ¢ nhitng noi
c6 béong ram va am do cao, nhung céc giéng ca
cao hoang dai ciing thiy xuat hién tit Mexico dén
Peru. Ngudi tho dan Mayas (thudc Yacatan) va
ngudi Aztec (thuoc Mexico) da trong cay ca cao
trong mot thaoi gian dai trude khi duge dua dén
Chau Au (Wood & Lass, 2001). Cay ca cao chi
phat trién ¢ mot sé ving dia 1y giéi han, & khoang
vi d6 20 vé cyc Bic vi Nam tinh tit dudng xich
dao. Khoang 70% dién tich trong ca cao trén thé
giéi 1a & khu vie Tay Phi v6i khoang 72% tong
sdn lugng, trong dé chii yéu la cac nuéc nhu Cote
d’Ivoire, Ghana va Nigeria. Khu viic Chau A Thai
Binh Duong chiém khoang 15%, khu viic Trung
va Nam My chiém khoang 13%. Téng san lugng
nién vu 2014 - 2015 dat 4,24 trieu tan (ICCO,
2017). San lugng ca cao trén thé gidi gia ting
hang nam binh quan khodng 3,5% trong nam
thap ky gan day va du kién trong nhitng nam t6i

muc gia tang nay khoang 1,5 - 3,5%/nam (Anon,
1998).

Chét lugng hat ca cao phu thudc vao nhiéu
diéu kien khac nhau nhu giéng, miia vu, ki thuat
trong, thu hoach, s ché, lén men, siy. Trong do,
lén men 14 mot cong doan rit quan trong dé cé
thé sdn xudt dugc hat ca cao lén men dat chét
lugng cao. Chat nhay bao quanh hat ca cao 1a moi
truong giau dinh dudng cho su phét trién cho vi
sinh vat. Chat nhay chiém khodng 82 - 87% nudc,
10 - 15% duong, 2 - 3% pentose, 1 - 3% acid citric
va 1 -1,5% pectin. Ngoai ra con ¢é protein, amino
acid, vitamin (nhiéu nhét 1a vitamin C) va chat
khoang. O cac vung khac nhau nhu Ivory Coast,
Nigeria, Malaysia c6 sy khac biét vé ham lugng
nudce, citrate, hemicellulose, lignin, peptin trong
thit qua hat ca cao (Schwan & Wheals, 2004).

Trong qué trinh 1én men, cac vi sinh vat sé
stt dung phan thit qua bao quanh hat dé lén men
hinh thanh rugu, cac loai acid hitu co va cac phic
hop hitu co khac ddng thoi sinh nhiét. Nam men
c6 vai tro quan trong trong qua trinh 1én men &
24 - 30 gi dau va suy gidm dan. NAm men chuyén
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héa cac chat nhay c6 chita dudng citia phan thit
qué thanh ethanol (CoH5OH) va phong thich khi
carbonic (CO3). Sy lén men rugu lam tang nhiét
do va vi khuan acid lactic bit dau phat trién.
Té bao clia thit qua ca cao bi pha vé lam nudc
thoat hét ra khéi té bao, oxy dé dang xam nhap
vao bén trong hat va khi ay cac vi khuan acetic
bét dau hoat dong va phat trién manh, oxy héa
ethanol thanh acid acetic (CH3COOH), lam téng
nhiét do khéi hat ca cao. Nhiét va acid lam cho
cac phan ting sinh héa bén trong hat bit dau xay
ra. Sau d6 ¢6 thé xuét hien mot sé bao tt va nAm
mdc hinh sgi trén bé mit hat do sy xam nhiém
tt moi trudng diéu nay c6 thé gay hu héng hoic
mii hoéi théi cho khdi hat. Vai tro sinh 1y cla
vi sinh vét trong lén men hat ca cao chuwa dugc
béo cédo day di, nhung 1o rang sut chuyén dbi vé
sinh hoéa trong khéi hat c6 sy déng gép clia nam
men, cic vi khudn 1én men acid lactic va acid
acetic. Trong d6, nAm men giit vai trd quan trong
dé chuyén héa duong thanh ethanol va sau dé vi
khuan acetic chiu trach nhiem chuyén héa ethanol
cling nhu cic hop chat hitu co khac thanh CO,
va nuéc gép phan lam gidm pH ciia san pham ca
cao lén men (Ardhana & Fleet, 2003; Géalvez &
ctv., 2007; Sandhya & ctv., 2016).

Muyc tiéu cfia nghién cttu nhim xac dinh sy
thay ddi vi sinh vat (vi sinh vat téng s6, nam
men, nam moc va vi khuan) trong qua trinh len
men hat ca cao ciing nhu phan lap va tuyén chon
cac vi sinh vat hitu ich trong lén men ca cao. Két
qua nghién ctu nhim cung cip thong tin khoa
hoc vé sy tham gia ctia vi sinh vat trong qua
trinh lén men ca cao ciing nhu dinh huéng dng
dung cac ching vi sinh vat hitu ich trong lén men
dé cai tién chat lugng hat ca cao lén men.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén vat liéu va moi trudng

MAu ca cao dugc thu thap tai nong ho Lam
Thé Cuong va cdc nong hd thuoc huyeén Phong
Dién, Thanh phé Can Tho.

Cac hoa chat st dung bao gom: héa chat nhuom
Gram (crystal violet, dung dich iod, dung dich
khit mau (ethanol va aceton theo ty lé 1:1),
fushin), héa chat nhuom bao tit (dung dich xanh
methylen 1% v do trung tinh 0,5%), thudc thi
catalase HyOz 3%, thudc thit oxidase (Nam Khoa
Biotek) va thubc thit indole, héa chat phan tich
va nudi cay vi sinh vat (NaOH 0,1 N, penicilline,
oxytetracyline, peptone, phenol, agar, yeast ex-

tract, D-glucose, CaCOg3, FeCls, ethanol 96%,
glycerol, natamycine). Cdc moi trudng nuoi ciy vi
sinh vat: Plate Count Agar (PCA), Oxytetracy-
cline D-Glucose Yeast Extract Agar (OGYEA),
Czapek-Dox Agar, MRS Agar, Nutrient Agar,
YPGD (D-glucose 5 g/L, yeast extract 5 g/L,
glycerol 5 g/L va polypeptone 5 g/L, b6 sung
ethanol 4% va CaCO3 0,5%).

2.2. Khao sat su thay déi mat sé cta vi sinh
vat trong qua trinh 1én men ca cao

Nhim xac dinh sy thay ddi vé méat sb ctia vi
sinh vat (vi sinh vat tong s6, nAm men, nAm méc,
vi khuan) trong qua trinh lén men ca cao. Ca cao
sau khi thu hoach, tach hat va dugc 1 trong diéu
kién ty nhién, mau duge thu thap trong qué trinh
@ tai cac thoi diém 0, 1, 2, 3, 4, 5, 6 v& 7 ngay.
Sau do, vi sinh vat trong mau dugc phan tich
trén moi trudng chuyén biét 6 ndng do pha loang
thich hgp, bao gom téng s6 vi khuan hiéu khi
(PCA), ndAm men (OGYEA), ndm moc (Czapek-
Dox Agar), vi khuan lactic (MRS Agar), vi khuan
acetic (YPGD) va vi khuan Bacillus (Nutrient
Agar). Thi nghiem dudc 1ip lai hai 1an.

Déi véi vi khuan lactic: dém s6 khuan lac phat
trién trén moi truong thach MRS sau khi @ vi
hiéu khi ¢ 30°C trong 48 gis. Xac dinh s6 khuan
lac nghi ngd 1a vi khuan lactic & tiing nong do pha
loang. Thyc hién nhudém Gram, thit nghiém cata-
lase va thi nghiém kha ning lén men acid lac-
tic bang thudc thit Ufermen (Tran, 2008). Tieu
chudn xac dinh 1a vi khudn acid lactic: Gram
duong, hinh tryc khuan, cau khuan hodc lién cau
khudn, catalase am tinh.

Déi vé6i vi khudn acetic: dém s6 khudn lac phét
trién trén moi trudng thach YPGD sau khi @ hiéu
khi ¢ nhiét do 37°C trong 48 git. Tiéu chuin xac
dinh 1a vi khuén acetic: vi khudn acid acetic dé
dang nhan thay trén moi truong YPGD (do moi
trudng truong chita 4% ethanol va 0,5% CaCOs),
st dung ethanol tao ra acid acetic, acid hitu co
tac dung véi CaCOs tao vimng sang khuan lac,
Gram am va catalase duong tinh.

Déi v6i vi khudn Bacillus: Dém s6 khudn lac
nghi ngd trén moi truong thach Nutrient agar sau
khi @ hiéu khi & nhiét do 37°C trong 48 giv. Xac
dinh s6 khuan lac nghi ngd 14 vi khuan Bacillus
4 ting nong do pha loang. Sau d6, nhan dién vi
khudn Bacillus thong qua viéc xac dinh Gram
va thit nghiém catalase (Gram duong va catalase
duong tinh).
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2.3. Phan lap vi sinh vat trong lén men ca cao

Muc dich nham phan lap va dinh danh cac dong
thuan ndm men, ndm mbe, vi khudn acetic va
Bacillus hién dién trong qua trinh 1én men ca
cao. Thi nghiém dudc thyc hien dong thai véi thi
nghiém trén, sit dung moi trudng chuyén biet dé
nudi cdy ndm men, ndm mbe, vi khudn acetic va
Bacillus.

Tiy theo cach phat trién c@ia timg nhém vi
sinh vat trén moi trudng chuyén biét md khuan
lac ¢6 hinh dang, dang bia, do ndi, mau sic, kich
thudc khac nhau. Chon céc khuan lac roi va ciy
chuyén nhiéu lan trén moi truong chuyén biéet dé
lam thuan. Quan sat té bao vi sinh vat dwéi kinh
hién vi, néu céc té bao vi sinh vat dugc quan sat
dong nhét thi c¢6 thé x4c dinh da thu dugc céc
dong thuan chiing.

2.4. Dinh danh s@ bd vi sinh vat trong lén men
ca cao

Muc dich nh3m nhan dién vad xac dinh céac
nhém vi sinh vat khac nhau trong lén men ca
cao dé c6 dinh huéng nghién ctu va tng dung
céac ching vi sinh vat trong qué trinh 1én men ca
cao. Céac dic diém dac trung cta titng nhém vi
sinh vat dugc diing dé phan loai, nAm men dugc
phan loai dua trén cac dic diém hinh théi, kich
thuéc té bao nAm men, hinh dang, s6 lugng bao tit
trong tdi bao ti, cich ndy chdi va cac hinh thitc
sinh sén (Luong, 2009; Kurtzman & ctv., 2011);
d6i v6i ndm mébe, dua trén cac dic didm cla soi
nam (mau sic, ¢6 vach ngan hay khong), cac dic
diém ctia co quan sinh san (hinh dang, cach sap
xép cac bo phan ciia co quan sinh san va cac dic
diém vé hinh dang, cau tao, cach sdp xép clia bao
tt) (Hesseltine, 1991; Samson & ctv., 2004); do6i
v6i vi khuan, dya trén cac dic diém vé hinh dang
té bao, hinh dang khuan lac, nhuém Gram, thit
nghiém catalase, kha nang sinh khi khi lén men
duong, pH phéat trién, hinh dang v& vi tri noi bao
tt, hiéu khi hay yém khi, moi trudng phat trién
(Holt & ctv., 1994; Nguyen & ctv., 2012).

2.5. Tuyén chon vi sinh vat hitu ich trong qua
trinh 1én men ca cao

Nhim tuyén chon céc vi sinh vat c6 anh huéng
tich ciyc dén qua trinh lén men hat ca cao, cAc moi
truong chuyén biét nudi ciy ndm men va vi khuan
acetic dugc st dung. Dya trén cac thi nghiém
chuyén biet dé tuyén chon cac vi sinh vat tham

gia trong qua trinh lén men cao cao. D&i v6i ndm
men, danh gia kha nang 1én men ethanol bang
céch 1én men dung dich dudng glucose 2% (w/v)
trong 6ng nghiém cé chita éng Durham, xac dinh
chiéu cao cot khi COy trong 6ng Durham (chiéu
cao 3 cm) sau mdi 2 gid ¢ 30°C. Déi véi vi khuan
acetic,danh gia kha niang lén men tao acid acetic
bang phuong phap khuéch tan trén giéng thach
va do kich thugc vong phan gidi CaCOg trén moi
truong YPGD c6 bé sung CaCO3 sau 24 gid nuoi
cay & 30°C. Thi nghiem dudc lip lai ba lan va
nam men Saccharomyces cerevisiae No. 2.1 (LU
1250, CY-V) dugc st dung nhu déi chiing.

2.6. Xit ly sb lieu

S6 lieu duge xt Iy bang phan mém Microsoft
Excel 2010 (Micrsoft Corporation, USA). Phan
mém Statgraphics Centurion XV (Manugistics
Inc., USA) dugc sit dung dé phan tich phuong sai
va kiém dinh LSD cac trung binh nghiém thic.

3. Két Qua va Thao Luan

3.1. Sy thay ddi mat sb vi sinh vat trong qua
trinh l1én men ca cao

Sy thay d6i mat s6 vi sinh vat trong qua trinh
len men & quy mo nong ho (khoi lugng hat len
men 1a 64,24 kg thu tir 250 kg trai ca cao) dugc
trinh bay & Hinh 1. Két qui cho thiy sy hién
dién ctia hé vi sinh vat rat da dang vi mat sb
vi sinh vat luoén thay déi trong subt qué trinh
lén men, didu ndy tuong dong véi nhing cong
b6 trude day ciia Galvez & ctv. (2007), Ngo &
ctv. (2013), Miguel & ctv. (2017). Thit qua ca
cao chita ham lugng dudng cao va pH ban dau
thich hop cho su phat trién ciia ndm men. Ngoai
ra, nAm men cdn cé thé si dung carbohydrate
ti com hat trong diéu kien hiéu khi ho#c ky khi.
Mat s6 ndm men dat gia tri cao nhit & ngay thi
2 sau u (8,03 log cfu/g) va c¢6 khéac biét y nghia
vé mit théng ké mic 5% so v6i & cac ngay con
lai. Tuong tuw, Ardhana & Fleet (2003) da cong
bé trong lén men ca cao & Indonesia nim men
hign dién v6i mat s6 cao nhat 7 - 8 log cfu/g
trong subt 24 - 36 gio dau len men. Mat s6 nay
gidm nhanh & ngay thit 3 (5,67 log cfu/g) va hau
nhu khong thay ddi nhiéu ¢ ngay thit 4 va thit 5
(duy tri & 5,78 log cfu/g) va sau d6 gidm manh
(chi con khodng 4,0 log cfu/g), khac biet § nghia
thong ké ¢ mitc 5% vao ngay thit 6. Sy thay doi
mat s6 nAm men trong qui trinh lén men 13 do
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Hinh 1. Sy thay déi mat s6 vi sinh vat trong qué
trinh 1én men ca cao.

trong diéu kién hiéu khi ndm men sinh sdn gia
ting s6 lugng va trong didu kién yém khi nim
men chuyén hoa carbohydrate thanh rugu va toa
nhiét 1am tc ché tré lai hoat dong ctia nAm men.
Dong thdi qué trinh 1én men con lam pH khéi 1
giam va khoi 1 tré nén thong thoang hon, do mot
s6 dong nAm men c6 kha ning sinh ra enzyme
phan gidi pectin, pha vd 16p két dinh vach té bao
com hat. Nhu mo ciia khéi té bao trong phan com
gan hat bi enzyme phan gidi va tao thanh nhing
khoang khong do sy xam nhap ctia khong khi. Do
do6, diéu kién trong khdi @t khong con thich hop
cho sy phét trién ciia nAm men.

Vi khuan lactic (LAB) hién dién trong khéi
ngay tit khi bat dau dén khi két thic qué trinh
léen men vi khi diéu kién thich hgp LAB gia tang
nhanh mat s6. LAB dat mat sb cao nhit trong
khoang ngay thit hai sau khi bat dau lén men
(7,77 log cfu/g). Két qua nay thap hon khi so v6i
mat s6 LAB trong lén men ca cao & Indonesia
(Ardhana & Fleet, 2003) dat cao nhat 6 8 - 9 log
cfu/g trong 36 gis dau léen men. Nhung mat sb
nay dudce duy tri trong thoi gian rat ngan, sau dé
giam xudng con khoang 6,71 log cfu/g vao ngay
thtt 3 va tang trd lai vao ngay tha 4 (dat 7,74
log cfu/g) va 6n dinh dén cudi qua trinh len men
(7,4 log cfu/g). Nhin chung, trong qua trinh len
men ca cao, mat s6 LAB thay déi khong c6 ¥
nghia vé mat théng ké mitc 5% giita cac ngay lén
men. Vi khudn lactic ¢6 thé ton tai lau va mat
sd cao trong subét qua trinh lén men la do kha
ning ting trudng trong diéu kieén ky khi tuy nghi
va nguodn dinh duéng da dang, vi khuan lactic c6
thé st dung ca acid citric va acid malic. Piéu nay
lam cho tinh acid gidm va gia tri pH tang. Tuy
nhién, LAB trong qua trinh sinh trudng tao ra
acid lactic, 1& mot chat kho bay hoi, do d6 c6 thé
duy tri tinh acid trong khéi G giai doan cudi qua
trinh lén men.

Két qua trén cho thiy c6 sy lien tiép nhau
chiém vu thé clia cac vi sinh vat trong suét qua
trinh 1én men ca cao. Khi diéu kién khéi 0 tré
nén thoang khi hon tao diéu kién thich hgp cho
su phét trién ctia vi khuan acetic (AAB). Mat s6
AAB dat cao nhéat vado khoang ngay thi 3 (7,87
log cfu/g) trong quéa trinh lén men ca cao, tuong
tu véi cong bd ctia Vuong & Ha (2006), mat sb
AAB ciing dat cao nhat vao ngay thit 3 (7,0 log
cfu/g). Sau d6, AAB trong khdi 1 gidm dan va
dat miic 4,44 log cfu/g vao ngay thit 6. Vi khuan
acetic oxy hoa rugu (sén pham ciia qué trinh len
men ky khi clia nAm men) thanh acid acetic va
c6 thé chuyén hoa tiép acid acetic thanh COy va
H>O. Phan tng nay téa nhiét va dua nhiét do
khéi @ 1én men lén cao.

Téng s6 vi khuan hiéu khi trong khoi @ bién
thién theo ting ngay, mat s6 ban dau cao nhat
(10,93 log cfu/g) va gidm manh, c6 khac biét §
nghia vé mit thong ke mic 5% & ngay thit 2, con
8,28 log cfu/g. Dén ngay thtt 3, mat sé vi khuan
hiéu khi gia ting dén 9,25 log cfu/g va lai gidm
cho dén cudi qué trinh lén men, & mtc 8,15 log
cfu/g. Sy bién thién nay dugc gidi thich béi la
do lic dau lugng thit qua con kha nhidu ngin
can qua trinh xam nhap clia oxy vao trong khéi
@ nén céc vi khuan hiéu khi kh6 phat trién, sau
d6, nAm men da phan hiiy 16p com hat tao diéu
kién thoang khi hon thuan lgi cho sy phét trién
ctia vi khuan hiéu khi dan dén vi khudn hiéu khi
gia ting mat sd va dat mat sd cao réi giam dan
theo dudng cong sinh truéng.

Vao cudi giai doan 1én men, mat sd vi sinh vat
c6 ich gidm dan, sy thong thoang khi, pH va nhiét
do khéi 0 gia tang, cling véi su phét trién cia chi
Bacillus (dat mat s6 cao nhat vao ngay thit sau
7,25 log cfu/g). Ngoai ra, diéu kien thong thodng
khi ciing thuan lgi cho sy phat trién ctia nam
mbc. Mat s6 nAm mée tir 5,10 log cfu/g & ngay
dau tién va gidm sau mot ngay 1én men (4,64 log
cfu/g), sau d6 gia ting dén ngay thi 3 (5,52 log
cfu/g) va lai tiép tuc gidm khi nhigt do khdi 0
qué cao va moi truong c6 pH qua thip vio ngay
thit 4 (5,22 log cfu/g) va gia tang trd lai vao cudi
giai doan len men (6,34 log cfu/g) khi diéu kien
thuan lgi hon.

3.2. Phan lap va dinh dinh danh vi sinh vat
tham gia trong qua trinh lén men ca cao

Trong qué trinh Ién men hat ca cao, da phan
lap dudc 9 dong nim men, 9 dong ndm mébc, 11
dong vi khuan acetic va 13 dong Bacillus. Dia
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vao cac dic diém vé hinh thai khuén lac va té bao
cuing cac phan ng sinh hoéa, cac dong vi sinh vat
phan lap dugc phan loai va xép vao ting nhém,
trong do6 cac dong c6 dac diém giéng nhau duge
xép cing mot nhém. D6i v6i nAm men, theo phan
loai ctia Luong (2009) va Kurtzman & ctv. (2011),
cac dong phan lap duge xép thanh 5 chi bao gom
Saccharomyces, Kluyveromyces, Candida, Bret-
tanomyces va Cystofilobasidium, dugc mo ta chi
tiét 6 Bang 1 vi Hinh 2. Dya theo mé t4 cia Sam-
son & ctv. (2004), cac dong nam mdbc bao gom 2
chi 1& Rhizopus va Aspergillus (Béng 2 va Hinh
3). D6i v6i vi khuan acetic, theo phan loai ctia
Holt & ctv. (1994), da chon duge 2 nhém khéc
nhau va déu thuoc chi Acetobacter (Bang 3 va
Hinh 4). Theo phan loai vi khuan ctia vA Nguyen
& ctv. (2012) da chon duge 4 nhém Bacillus khac
nhau (Bang 4 va Hinh 5).

3.3. Tuyén chon vi sinh vat hitu ich trong lén
men ca cao

Nam men va vi khuan acetic 14 2 nhém vi sinh
vat c6 tac dong tich cyc dén chat lugng hat ca
cao (Schwan, 1998; Ho & ctv., 2014), trong khi
d6 vi khuan lactic duge chitng minh khong c6 4nh
hudngdén sy len men (Ho & ctv., 2015). Chinh vi
vay, nghién cttu chi tap trung khéo sat dic tinh
lén men clia nAm men va vi khuan acetic.

Hoat Iirc 1én men ctia ndm men duge danh gia
thong qua lugng khi CO5 dugc sinh ra trong éng
Durham khi lén men dudng glucose trong éng
nghiem (Nguyen & ctv., 2003). Chiéu cao cot khi
CO; dugc do & cac thoi diém khac nhau trong qué
trinh lén men ctia 9 dong ndm men phan lap tit
hat ca cao va chung Saccharomyces cerevisiae No.
2.1 (CY-V) lam ddi chiing dugc trinh bay ¢ Béng
5. Két qud cho thiy 3 dong ndm men ki hiéu 1a
CY-1a, CY-1b va CY-2a thudc chi Kluyveromyces
c6 xuat hién khi trong éng Durham s6m nhat va
tuong duong nhau (16 gio). Tuy nhien, két qua
cho thiy kha ning lén men kém hon so véi dong
nam men CY-V (12 gio). Dong ndm men CY-3a
va CY-3b hoan toan khong lén men, day c6 thé 1a
Candida sp., nAm men ndy ton tai rat lau trong
subt qua trinh lén men, du1 khong c6 kha ning lén
men tao ethanol nhung lai c6 kha ning dong héa
acid lactic (Galvez & ctv., 2007). Nhu vay, qua
thit nghiém nay da so tuyén dugc 3 dong nam
men c6 hoat tinh 1én men cao la CY-1la, CY-1b
va CY-2a vdi thai gian 1am day cot khi CO, trong
16 gis 1én men.

Vi khuan acetic sit dung ethanol tao ra acid

acetic lam tan CaCOgz trén dia thach va hinh
thanh nhitng viing sang xung quanh khuan lac.
Sau 24 giv 1, tat cd 11 dong vi khuan acetic déu
¢6 kha sang sinh acid, trong d6 dong CAAB-1d
¢6 kh& nang sinh acid cao nhét (tuong ting véi
duong kinh vung phan giai trung binh la 3,58
cm) (Hinh 6). Cac dong CAAB-1a, CAAB-1e va
CAAB-2d ciing tao ra lugng acid acetic kha cao,
duong kinh vuing phan gidi trong khoang 3,03 -
3,17 cm (Hinh 7).

(E)

Hinh 2. Khuan lac va té bao cac dong nAm men duéi
kinh hién vi § X100. Cac dong ndm men gom (A) CY-
1, (B) CY-2, (C) CY-3, (D) CY-4 va (E) CY-5.
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Bang 2. Dic diém khudn lac va té bao clia céc ching nAm mbc phan lap

STT Téen mau

Dic diém té bao

Mo t& khuan lac

Phan loai

1 CF-1

2 CF-2

3 CF-3

4 CF-4

Khuan ty c6 mau trang, khong cé vach
ngin, khudn ty phat trién thanh khuin
can va khuan ngang. Sinh san vo tinh
v6i bao ti trong boc, cong bao tit phat
trién tit khuan ty moc thing len va
mang tai bao ti, bao t ¢c6 mau den
Khuén ty c6 mau tring, phan nhanh va
c6 vach ngan. Cong bao tit phat trién
tit khuan ty v mang bao ti dinh, bao
t c6 mau den

Khuén ty phan nhanh va c6 vach ngan.
Cong bao tit phét trién tir khuan ty va
mang bao tit dinh, bao t ¢6 mau den

Khuén ty phan nhanh va c6 vach ngan.
Cong bao tit phét trién tir khuan ty va
mang bao ti dinh, bao tit c6 mau xanh

Dang mat: nhung mugt, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
¢6 mau den (mau ciia bao t), mit dudi c6
mau trang (mau cta khuan ty)

Dang mét: nhung muot, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
¢6 mau den (mau clia bao tit), mat dudi co
mau tring (mau cta khuan ty)

Dang mét: nhung muot, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
c6 mau den (mau clia bao tit), mat dudi co
mau tring (mau ctia khuan ty)

Dang mét: nhung muot, dang mép khuan
lac: méng, bia ré cay; mat trén khuan lac
¢6 mau xanh (mau cta bao tit), mit dudi
c6 mau tring (mau ctia khuan ty)

Nganh: Nam tiép hgp (Zygomycotina);
L6p: Zygomycetes; Bo: Mucorales; Ho:
Mucoraceae; Chi: Rhizopus

Nganh: Nam nang (Ascomycotina)
Lép: Plectomycetes

Bo6: Eurotiales
Ho: Eurotiaceae
Chi: Aspergillus
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Bang 3. Dic diém khudn lac va t& bao clia céc chiing vi khudn acetic phan lap

STT Tén mau

Dic diém té bao

Mo ta khuan lac

Phan loai

1 CAAB-1

2 CAAB-2

Té bao vi khuan
hinh cau; 2, 3 té
bao lien két véi
nhau tao thanh
chudi ngén

Té bao vi khudn
hinh que, thutng
2,3 té bao lien
két v6i nhau

Duong kinh tu 0,2 - 0,25
cm; chiéu day 0,1 - 0,2 mm;
gitta khuan bang phang; bé
mit khudn lac tron, bia
nguyén; khuan lac c6 mau
vang

Dutng kinh tit 0,15 - 0,2
cm; chiéu day 0,1 mm; gitta
khuan bing phang hoac hoi
mo lén; bia nguyén; bé mat
khuan lac tron, khudn lac
c6 mau vang

Nganh: Proteobacteria
Lop: Alpha Proteobacteria
Bo: Rhodospirillales

Ho: Acetobacteraceae

Chi: Acetobacter

Bang 4. Dic diém khudn lac va té bao clia céc ching vi khuan Bacillus phan lap

STT Ten mau

Dic diém té bao

Mb t& khudn lac

Phéan loai

1 CB-1
2 CB-2
3 CB-3
4 CB-4

Té bao vi khuan
hinh que don hoac
doi

Duong kinh tiw 0,65 - 0,75 cm;
chiéu day 0,15 - 0,25 mm; bé mait
khuan lac tron phing, bia ré cay,

2 z N <
khuan lac c¢6 mau trang duc

Duong kinh tu 0,35 - 0,5 cm;
chiéu day 0,1 - 0,2 mm; bé mat

khuan lac tron phing; bia chia
thity, khuan lac ¢6 mau tring duc
Puong kinh tit 0,4 - 0,55 cm;
chiéu day 0,1 mm; giita khuan lac
16m xubng; bia rang cuwa; bé mat
khuan xit xi, khuan lac c6 mau

trang duc

Nganh: Firmicutes
L6p: Bacilli
Bo: Bacillales

Ho: Bacillaceae
Chi: Bacillus

Duong kinh tit 0,4 - 0,55 cm;
chiéu day 0,1 - 0,2 mm; giita
khuén lac 16i len; bia nguyén; bé
mit khuén lac tron, khudn lac ¢6

mau trang duc

Bang 5. Chiéu cao cot khi CO2 (cm) trong 6ng Durham

Dong nam men

Gio CY-1a CY-1b CY-2a CY-2b CY-3a CY-3b CY-4a CY-4b CY-5 CY-V
4 0,17 0 0 0 0 0 0 0 0 0,1
6 0,50 0,47 0,40 0,27 0 0 0,03 0 0 0,6
8 1,07 1,10 0,97 0,77 0 0 0,10 0,10 0,10 1,5
10 1,83 2,20 1,87 1,43 0 0 0,37 0,17 0,20 2,5
12 2,53 2,63 2,43 2,03 0 0 0,50 0,30 0,27 3
14 2,77 2,77 2,83 2,57 0 0 0,80 0,50 0,30 >3
16 3 3 3 2,77 0 0 1,03 0,67 0,37 >3
18 >3 >3 >3 2,77 0 0 1,33 0,97 0,50 >3
20 >3 >3 >3 2,83 0 0 1,83 1,20 0,57 >3
22 >3 >3 >3 2,93 0 0 2,00 1,50 0,73 >3
24 >3 > 3 >3 3 0 0 2,03 1,73 0,73 > 3
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o)

Hinh 3. Khudn lac, sgi nAm va bao tit dusi kinh Hinh 5. (A) Té bao (1) vd Gram (2) ctia cac dong
hién vi ¢ X40. Cac dong ndm mbéc gom (A) CF-1, Bacillus. (B) Khuén lac ciia cic dong Bacillus gom
(B) CF-2, (C) CF-3 va (D) CF-4. CB-1 (1), CB-2 CB-3 (3) va CB-4 (4).

Hinh 6. Duong kinh vong phan gidi CaCOgs cua
CAAB-1d (1) va CAAB-2b (2).

400
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CAAR CAAB CAAR CAAB CAAR CAAR CAAE CAAB CAAR CAAB CAAE
-la - -k -M -l -H -l -3 -B -k -M

(B) Dang vi khudn acid acetic

Hinh 4. Khuan lac va té bao (nhuém Gram) vi khuan Hinh 7. Kha ning phan giai CaCOg3 clia cac dong vi
acid acetic dudi kinh hién vi 8 X100. Céc dong vi khuén acid acetic.
khuan acid acetic gdm (A) CAAB-1 va (B) CAAB-2.
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4. Két Luan

M4t s6 vi sinh vat tham gia trong lén men ca
cao dugc xac dinh véi mat sé cao nhat 1an lugt:
nam men (8,03 log cfu/g), nam mobc (6,34 log
cfu/g), vi khuan lactic (7,77 log cfu/g), vi khuan
acetic (7,87 log cfu/g), vi khuan Bacillus (7,25
log cfu/g) va tong s6 vi khuan hiéu khi (10,93
log cfu/g). Phan lap duge 42 dong vi sinh vat
bao gom 9 dong nam men, 9 dong nam mébc, 11
dong vi khuan acetic va 13 dong Bacillus thuan
ching tit 2 mé ca cao lén men § quy mo nong
ho tai thanh phé Can Tho. Chin chiing nAm men
thudc 5 chi Saccharomyces, Kluyveromyces, Bret-
tanomyces, Candida va Cystofilobasidium; 9 dong
nam mdbc thudc hai chi Rhizopus va Aspergillus;
11 dong vi khuan Acetobacter vi 13 dong vi khuan
Bacillus. Tuyén chon dugc 3 dong nidm men
CY-1a, CY-1b, CY-2a thudc chi Kluyveromyces
c6 kha ning lén men cao v 4 dong vi khuan
Acetobacter CAAB-1d, CAAB-1a, CAAB-le va
CAAB-2d tao ra lugng acid acetic manh.

L3i Cam On

Nhoém tac gia xin chan thanh cAm on sy hd trg
kinh phi tit dé tai nghién cttu khoa hoc cip cd sé
Truong Dai hoc Can Tho.
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ABSTRACT

Effectors have been identified to play a very important role in the
parasitism of plant-parasitic nematode. To cope with this type of
pathogen, many approaches of silencing genes encoding for effectors
have been studied and promise to be an effective tool to create plant
varieties resistant to plant-parasitic nematodes. In this study, the
Minc16281 gene encoding a pioneer effector with unknown function
was determined and cloned from a Meloidogyne incognita population
isolated from soybean field (ID: MH315945.1). The nucleotide sequence
of this gene showed 97% identity to its homolog in GenBank (ID:
JK287445.1) used as the control strain in our research. To generate
host-induced gene silencing constructs which can potentially silence
the expression of Minc16281 gene, two artificial microRNAs were syn-
thesized based on the miR319a structure of Arabidopsis thaliana and
inserted into an expression vector in soybean. These microRNAs can
be introduced into soybean to investigate the function of MINC16281
on parasitism of root-knot nematode.

Cited as: Nguyen, P. V., Nguyen, L. T. N., Tran, T. B. & Ton, L. B. (2019). Construction of
artificial microRNA expression vectors for inhibition of Minc16281 gene in root-knot nematode
Meloidogyne incognita. The Journal of Agriculture and Development 18(4), 62-69.
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Téng hop vector mang cau triic microRNA nhan tao sit dung tdc ché su biéu hién gene
Minc16281 cua tuyén trung sung ré Meloidogyne incognita
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Twu khoa

Cam ling gene

Effector

Meloidogyne

MicroRNA

Tuyén trung ky sinh thyc vat

TOM TAT

Cac effector duge nhan dinh c6 vai trd Tat quan trong trong quéa trinh
ky sinh cfia tuyén triing sung ré& gay hai cay trong. Dé kiém sodt sinh
vat gay hai nay, nhiéu phuong phap kim ham sy biéu hién céc gene ma
héa effector duge tap trung nghién cttu va c6 tiém nang trd thanh cong
cu hitu hidu tao ra gibng cay trong khang tuyén trung ky sinh thuec
vat. Trong nghién citu nay, gene Minc16281 ma héa cho mot effector
chura hiéu 16 chiic ning duge phan 1ap tit loai tuyén tring Meloidogyne
incognita ky sinh cay dau nanh ¢ Viet Nam (ID: MH315945.1). Trinh
ty clia gene nay tuong dong 97% véi trinh ty hién dién trén GenBank
(ID: JK287445.1). Tu trinh tw ¢cDNA ciia gene nay, hai cau triic
microRNA nhan tao c¢6 kha ning lam cam lang gene ndy dugc tong
hgp nhs phan tit tién than miR319a ctia cay Arabidopsis thaliana. Cac
miRNA nhan tao dugc chén vido vector biéu hién & cay dau nanh dé
nghién citu vai trd va chitc ning clia effector MINC16281 ciia tuyén

trung sung ré.

*Tac gia lién hé

Nguyén Vi Phong
Email: nvphong@hcmuaf.edu.vn

1. bat Van bé

Tuyén tring sung ré& Meloidogyne sp. 13 loai
tuyén tring ky sinh gay thiet hai kinh té 16n nhat
trén cay trong & viing 6n déi va nhiet d6i (Trudgill
& Block, 2001). Loai tuyén trung nay c6 kha ning
ky sinh hon 5.500 loai thyc vat, ky chi wa thich
13 rau cai, cay ho dau, cay lay sdi, cay an qua va
cay trong don dién. Dén nay, Meloidogyne dugc
biét c6 trén 100 loai, trong dé 4 loai M. incognita,
M. javanica, M. arenaria, M. hapla 1a ky sinh gay
hai nghiém trong (Hunt & Handoo, 2009). Tuyén
tring sung ré c¢6 tinh ky sinh chuyén tinh cao,
kh4 niing tiém sinh lau trong dat. Do d6 mic do
anh hudng clia tuyén triing rat 16n dén ning suit
va chét lugng san pham ciing nhu trong van dé
tai sdn xuat noéng nghiép.

Trong nghién cttu nay, gene Minc16281 ma héa
cho mot effector chua biét chitc ning duge tao
dong tit miu tuyén tring M. incognita tao dit
lieu cho téng hgp cac microRNA nhan tao c6 kha

nang bat hoat gene nay. Cac cau tric RNAi nay
dude gin vao vector bidu hién & cay dau nanh
nham tim hiéu vai tro ciia effector MINC16281
trong tién trinh ky sinh thyc vat ctia tuyén tring
sung ré thong qua con dudng lam cam lang gene
béi cay chu.

2. Vat Liéu va Phuong Phap Nghién Cidu
2.1. Vat lidu

Dong tuyén trung sung & Meloidogyne incog-
nita phan l1ap tit ré cay dau nanh dugce dinh danh
dya vao hinh théi van sinh mon con céi (perineal
pattern) (Eisenback & Triantaphyllou, 1991) va
chi thi SCAR (Meng & ctv., 2004). Dong tuyén
trung duge luu git va nhan dong trén cay dau
nanh gidng Nam Vang.

Vector pRS300 chita ath-miR319a precursor
dudc cung cap béi Detlef Weigel, Department of
Molecular Biology, Max Planck Institute for De-
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velopmental Biology, Dic (Schwab & ctv., 2006).
Vector pSM103 chia cac gene hptIl (khéng hy-
gromycin), gene aadA (khéng kanamycin), cas-
sette 35SP-erGFP7INT-NOS, doan miR319a ctia
Arabidopsis chiu diéu khién bdi promoter GmU-
billl gitip biéu hién doan microRNA & cay dau
nanh dudc cung cip bdi Andrew F. Bent, Uni-
versity of Wisconsin-Madison, My (Melito & ctv.
2010).

2.2. Tao dong gene Minc16281 ciia tuyén
trung M. incognita

RNA téng s6 ctia tuyén tring duge tach chiét
bdi GeneJET RNA Purification Kit (Thermo
Scientific, My), tiép dén tdng hgp cDNA bing
RevertAid First Strand ¢DNA Synthesis Kit
(Thermo Scientific, My). Doan trinh ty méa hoa
protein dugc khuéch dai bing PCR vé6i cip
primer Minc16281F (5- ATGAATCCACAAA-
GAATGCTCTTCTCT - 3’) va Minc16281R, (5-
TTAAAGAAATGCTGCCATTGGGCGA - 3).
Nhiét do bit cip duge khao sat & 52°C, 54°C,
56°C va 58°C. Chu ki nhiet gdm 35 chu k¥
94°C/30 giay, Ta/30 giay, 72°C/45 giay (35 chu
ky). San pham PCR dugc tinh sach bing Gen-
JET Gel Extraction Kit (Thermo Scientific, My)
va dugc ndi véi vector pJET1.2/blunt (CloneJET
PCR Cloning Kit, Thermo Scientific). Sdn pham
néi dugc bién nap vao té bao E. coli TOP10
bing phuong phéap sdc nhiét (Sambrook & Rus-
sell, 2001). Cac khuan lac chita vector tai t6 hop
dugc sang loc bang PCR khuan lac vé6i cap primer
pJET1.2. Plasmid t4i t& hop dugc tach chiét bing
GeneJET Plasmid Miniprep Kit (Thermo Scien-
tific, M) va gene tao dong dugc gidi trinh tu theo
phuong phap Sanger.

2.3. Lua chon va tao dong ciu tric miRNA
nhan tao

Duya vao trinh ty gene Minc16281 dugc tao
dong, cac microRNA nhan tao (amiRNA) c6 kha
ning lam cam ling biéu hién gene muc tieu
duge thiét ké nhd cong cu Designer clia trang
web WMD3 (http://wmd3.weigelworld.org). Tu
danh sach cac amiRNA nhan tao goi y duge dua
ra béi WMD3, kiém tra va lua chon amiRNA
theo tieu chi dugc dé xudt bdi Schwab & ctv.
(2006) gom (1) bat hoat gene muc tieu ¢ tuyén
tring ma khong bat hoat cac gene ctia dau
nanh nho cong cu Target Search cia WMD3
trén hai database Glycine max v1.0 (JGI) va

Glycine max v109 (Phytozome); (2) vi tri gén
ctia miRNA nhan tao v6i mRNA muc tiéu nam 6
ving 3’; (3) ning lugng lien két gitta amiRNA
v6i mRNA muc tiéu tit -35 dén -40 kcal/mol,
khong cao qué -30 kcal/mol; (4) khong bat cip
sai tit vi tri 2 - 12 ctia amiRNA dbi véi doan
muc tiéu. Cong cu Oligo cia WMD3 dugc st
dung thiét ké cac primer dé thay thé doan 20 nu
ctia precursor ath-mi319a béi doan miRNA 21 nu
mdéi nho ky thuat PCR overlapping theo Schwab
& ctv. (2006) (http://wmd3.weigelworld.org)
(Bang 1). Cau tric amiRNA méi duge chen
trinh tu nhan biét clia hai enzyme Pstl va
BamHI & hai dau véi primer At319a-F (5-
cccCTGCAGececaaacacacge-3') va At319a-R (5-
cccGGATCCcecccatggegate-3’) va nhan dong bdi
hé théng vector pJET1.2/blunt (Thermo Scien-
tific, My). Trinh ty microRNA nhan tao dugc
kiém tra nhim dam bao tinh chinh x4c trudc khi
gin vao vector bidu hien pSM103.

2.4. Cheén ciu tric miRNA nhan tao vao vec-
tor biéu hién

Doan miR319a trong plasmid pSM103 dugc
thay thé bing doan trinh ty amiRNA téng hgp.
Plasmid pSM103 va doan amiRNA dugc xu ly
béng enzyme cit BamHI va Pstl (Thermo Scien-
tific, M§) va néi v6i nhau nhd T4 DNA ligase
(Thermo Scientific, My) dé tao plasmid téi to
hop. Plasmid tai t& hop pSM103-amiRNA duge
tao dong trong té bao E. coli TOP10 kha bién
bang phuong phap séc nhiét. Trinh tyt vd huéng
chen cia amiRNA trong vector pSM103 dugce
kiém tra trudc khi bién nap plasmid tai t& hop vao
vi khuan Agrobacterium tumefaciens LBA4404 dé
chuyén cau tric amiRNA vio cay chi.

2.5. Kiém tra trinh tu cic doan polynucleotide

Phan tich trinh tuy nucleotide bing phan
mém BioEdit, cong cu BLAST (NCBI), Clustal
Omega dugc phat trién bsi EMBL - EBI
(http://www.ebi.ac.uk/Tools/msa/clustalo/) va
so dong bang ESPript 3.0 (http://espript.ibep.fr/
ESPript/cgi-bin/ESPript.cgi).

3. Két Qua va Thao Luan
3.1. Tao dong gene Minc16281

Tt cDNA téng s6 ctia dong tuyén tring phan
lap da khuéch dai dugc san pham cé kich thude
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1 2 3 4 5 M

Hinh 1. Két qua PCR khuéch dai gene Minc16281
v6i nhiét do bat cap khac nhau.

(M) ladder 100 bp; (1 — 4): 52°C, 54°C, 56°C, 58°C;
(5) dbi ching am.

khoang 400 bp tuong ting véi kich thuée gene muc
tieu (Hinh 1).

Trinh ti doan cDNA khuéch dai tit dong tuyén
tring thu thap dudc tao dong trong vi khuan E.
coli TOP10 sit dung vector pJET1.2/blunt (Hinh
2). Trinh ty doan ¢DNA muc tieu duge giai
trinh tu v& so sanh vdéi dit liéu bo gene ciia tuyén
trung sung ré Meloidogyne (Abad & ctv., 2008;
https://wwwo6.inra.fr/meloidogyne incognita)
vd NCBI. Két qua cho thiy c6 sy tuong dong
dén 97% v6i cDNA ctia 3 loai tuyén tring M.
incognita, M. javanica, M. arenaria. Trinh tuy
cDNA cta gene Mincl6281 da dugc dang ky
vao GenBank (ID: MH315945.1) va st dung lam
khuon dé thiét ké cac miRNA nhan tao.

3.2. Chon loc va téng hgp miRNA nhéan tao

Trinh ty doan gene Minc16281 cta dong
tuyén tring Meloidogyne incognita Mi-PN03 (ID:
MH315945.1) duge sit dung dé chon lya cac
miRNA nhan tao nhd phan mém WMD3. Tu
danh sach cac amiRNA ggi § tién hanh kiém
tra va chon hai amiR tng vién ky hiéu la
amiR16281.1 va amiR16281.2 (Béang 2).

Céc doan amiRNA dudc téng hgp bang phuong
phap PCR overlapping theo quy trinh miéu ta
bdi Schwab & ctv. (2006). Do quy trinh thue hién
téng hop hai microRNA 1a tuong tu nhau nén két

11 12 13 14

10

i

Hinh 2. Két qua PCR khuan lac chon dong vi khudn mang vector tai t3 hgp.
(M) ladder 100 bp; (1) déi ching am; (2 — 14) cac dong vi khuan sau bién nap.
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Bang 1. Cac primer st dung téng hgp amiR16281

amiRNA Primer Trinh ty (5’ 3%)
I miR gaTACTAACAGGCAAATACGCACtctctcttttgtattec
amiR16281.1 IT miR gaGTGCGTATTTGCCTGTTAGTAtcaaagagaatcaatga
" III miR*s gaGTACGTATTTGCCAGTTAGT Ttcacaggtcgtgatatg
IV miR*a gaAACTAACTGGCAAATACGTACtctacatatatattect
I miR gaTAAATACACACTACGCGTCCAtctctcttttgtattee
amiR16281.2 IT miR gaTGGACGCGTAGTGTGTATTTAtcaaagagaatcaatga
“ III miR*s gaTGAACGCGTAGTGAGTATTTTtcacaggtcgtgatatg
IV miR*a gaAAAATACTCACTACGCGTTCAtctacatatatatteet

Bang 2. Trinh ty hai microRNA nhan tao lya chon

Ning lugng Vi tri bat cap
Ten Trinh ty lien két % GC v6i mRNA
(kcal/mol) muc tiéu
amiR16281.1 UACUAACAGGCAAAUACGCAC -38,92 42 65 - 74
amiR16281.2 UAAAUACACACUACGCGUCCA -40,20 42 51 -170

qué tong hop amiR16281.2 dugc trinh bay trong
phan nay.

Sau khi x4c dinh nhiét do bat cip téi wu cho
cac primer va thoi gian kéo dai thich hgp cia
timg phan tng thanh phan (a, b, ¢) da thu dugc
dugc san pham c6 kich thuéc 1an Iugt khoang 119
bp, 176 bp, 182 bp. Cac san pham nay diing lam
khuon cho PCR overlapping (d) téng hgp doan
precursor mang doan amiRNA kich thuéc 16n hon
400 bp tuong duong kich thuée 1y thuyét mong
dgi (Hinh 3).

Cau trtic precursor ath-mi319a mang
amiR16281.2 duwgc tao dong nhd vector
pJET1.2/blunt. San pham ndéi duge bién

nap vao E. coli TOP10 dé chon dong mang
vector téai t& hop bing ki thuat PCR khuan lac.
Két qua dién di san pham PCR tit 12 khuén lac
cho thiy c6 10 dong tao san pham tuong ducng
kich thuée du kién 546 bp (Hinh 4).

Plasmid t&i t6 hop ctia ba dong vi khudn duge
tach chiét va giai trinh tu. Ké qua cho thiy ciu
tric amiR16281.2 tao dong c6 chi¢u dai va trinh
tu ding v6i dy tinh (Hinh 5). Cau tric nay duge
thu nhan va néi véi backbone ciia vector bidu hién
pSM103.

3.3. Tao vector biéu hién ciu tric amiRNA

Vector pSM103 va  vector pJET1.2-
amiRNA16281.2 dugc xi ly bing enzyme
cat BamHI va Pstl (Thermo Scientific, My).
Theo 1y thuyét phan ting cit vector pSM103
tao ra hai doan c6 kich thuéc 412 bp va 12 kb,

M a b ¢

{10 bp -

200 bp =
100bp =

Hinh 3. Két qua PCR tdng hop doan amiR16281.2.
(M) ladder 100 bp; (a, b, ¢, d) cdc phan tng thanh
phan.

vector pJET1.2-amiRNA16281.2 khi bi cat bang
sé tao ra hai doan c6 kich thudc 428 bp va 2974
bp. Thue té, két qua dién di sin pham cit vector
pSM103 thu duge moét bang c6 kich thude lén
hon 10 kb va mot bang 16n hon 400 bp (Hinh
6a), vector pJET1.2-amiRNA16281.2 cho mot
bang c6 kich thuéc gan 3 kb va mot bang 16n
hon 400 bp (Hinh 6b).

San pham muc tieu dugce thu hoi tit gel agarose
va ndi v6i nhau bing enzyme T4 ligase tao vec-
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6 7 8 9

10 11 12

Hinh 4. Két qua PCR kiém tra dong vi khuan mang vector tai t6 hop.

(M) ladder 100bp, (1-12) cac khudn lac.

At319a-F primer

miRl16821=-2=3 1
ath-miR31%a 1

miRl16821-2-3 61
ath=-miR3l%a 61

miR16821-2-3 3 3
ath-miB319a

121
120

miRl6821-2-3
ath-miR31%

ig1
180

amiR

CTGCAGCCCCARACACACGCTCGGACGCATATTACACATGTTCATACACTTARTACTCGE
CTGCAGCCCCARACACACGCTCGGACGCATATTACACATGTTCATACACTTAATACTCGE

5 5 ®
TGTTTTGAATTGATGTTTTAGGAATATATATG TAGA e A delalehd-e TlchYep Ny

GTTTTGAhTTGhTGTTTThGGAhThThTLTGThG-GAGEGUITCC

" " -

amiR*

®
T B
GAGTCC i

CAGETCETGATATGATTCARTTAGCTTCCGACTCATTCATCCAAATACCGAGTCGCCAR
CAGGTCGTGATATGATTCARTTAGCTTCCGACTCATTCATCCARATACCGAGTCGCCAR

o] I
] A
. "
a.
-

ATTCAARCTAGARCTC G TTARATGARTGAATGATGCEGTAGACRAATTGEATCATTGATTE
ATTCAAACTAGACTCEGT TARATGAATGAATGATGCGETAGACRAATTGGATCATTGATTC

miR16821-2-3
ath-miR31%a

241
240

miR16821-2-3
ath-miR31%a

301
259

miRl16821-2~3
ath-miR31%a

361
359

miR16821-2-3
ath-miR31%a

421
419

ATCC
TCC

1

Fasb e YN R ATACACACTRCGT A TCTCTCTTTTGTATTCCAATTTTCTTGATTARA
Bl VI TGGACTGA . AGGGAGT TCTCTCTTTTIGTATTCCAATTTTCTTGAT TAA

" " " #

TCTTTCCTGCACAARAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATA
TCTTTCCTGCACARARAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATA
ATAGTTCTGGTARAAT TAACATTT T GGG TTTATCTTTATTTARGGCATCGCCATGGGEGE
ATAGTTCTGGTARAATTAACATTITTGGGTTTATCTTTATTTARGGCATCGCCATGGEEE

At319a-R primer

Hinh 5. Trinh ty 21 nu amiR16281-2 thay thé vao trinh ti 20 nu clia precursor ath-mR319a.

tor tai t& hop pSM103-amiR16281.2. Vector tai
t8 hop dudc bién nap vao té bao kha nap E. coli
TOP10 bing phuong phap séc nhiet. Cac dong
vi khuan chda vector tai t6 hop dudc sing loc
bing PCR khuan lac (Hinh 7). Ké qui kiém
tra bing enzyme cit vi gidi trinh ty cho thay
amiR16281.2 dugc chén thanh cong vao vector
biéu hien pSM103 (Hinh 8).

Két qua cho thiy da tao dong thanh coéng hai
vector chita cau tric amiRNA16281 nhan tao
trong vi khuan E. coli. Cac cau triic nay dugc
thu nhan va tiép tuc bién nap vado vi khuan
A. tumefaciens LBA4404 biang phuong phap sbc

nhiét. Dong vi khuan chita vector tai t6 hop da
dugc chon loc trén moi trudsng chia khang sinh
kanamycin va sé duge chuyén vao cay dau nanh
trong nghién cttu tiép theo.

Minc16281 1a gene ma hoa mot effector chua
biét chitc nang ciia tuyén trung M. incognita. Ef-
fector nay chita mot doan peptide tin hiéu (sig-
nal peptide) & dau N-terminal va trinh ty xuyén
mang (transmembrane domain). Két qui thyc
nghiém cho thiy khi xit Iy tuyén triing véi siRNA
chuyén biét cho mRNA bing phuong phap soak-
ing da lam gidm hon 50% doc tinh ctia tuyén
trung (dit lieu chua cong bo). Trong nghien citu
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(b)

M P E

+—p5M103

3kp — « pJET1.2

1kp —

+—ath-miR319a

0,4 kp +— 2miR
5 —_—)

Hinh 6. Két qua cit vector (a) pSM103 va (b) pJET1.2-amiR16281.2.
(M): Ladder 1kb; (P): plasmid; (E): cit bang BamHI va Pstl.

M 1 2 3 4 ~ 6 7 8 9 10

Hinh 7. Két qua PCR sang loc dong vi khuan mang vector tai té hop.
(M) ladder 100bp; (1) déi chiing 261 bp; (2 — 10) cac khuén lac.

ndy, trinh ty gene Mincl6281 clia tuyén tring
P «— pSM103 Meloidogyne incognita PNO3 ki sinh dau nanh
[V phan 1lap & Viet Nam da dugc xac dinh tuong
dong 97% vdi trinh tir homolog ctia M. incognita
race 1, EST (expressed sequence tag) cia M. ja-
vanica va, M. arenaria. Didu nay rat tha vi, c6
thé gitp tic ché sy bidu hién clia gene ma hoa
effector ctia nhidu loai Meloidogyne bdi mot cau
triic microRNA nhan tao. Dé tim hiéu chitc nang
lien quan dén doc tinh ciia effector nay & tuyén
tring, hai cau tric miRNA nhan tao da dugc tong
hop nhidm kiém tra mitc do biéu hieén clia effec-
tor tuyén trung thong qua cay ky chu (HIGS).
Cong viéc tao cay dau nanh bién ddi gene va thit
nghiém sinh hoc can tiép tuc thyc hien dé lam
Hinh 8. Két qua cit vector pSM103-amiR16281.2. S.éng t6 vai tro clia effector, cung cap them d&
(M): Ladder 1kb; (P): khong cit; (E): BamHI va Pst1. 101 cho Tua chon phuong thite kiem soét tuyen
tring sung ré § cay trong.

1{}kb—- -
=Y

C__J+—amiR16281
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4. Két Luan

Trinh ty ma héa gene Minc16281 da dugce tao
dong tir dong tuyén trung M. incognita Mi-PNO3.
Duya vao trinh ty méa hoéa amino acid ctia doan
gene nay da thiét ké va tong hop hai vector chita
cau triic miRNA nhan tao c¢6 kha ning bat hoat
sy biéu hién ciia gene Minc16281. Hai vector nay
da duoc bién nap vao vi khudn A. tumefaciens
LBA4404 phuc vu tao cay dau nanh bién ddi gene
nh3m lam sang té vai tro clia effector tuong ng
lien quan dén kha ning ky sinh clia tuyén tring
Meloidogyne incognita thong qua phuong phap
cam ling gene cam dng bdi cay ky chu (HIGS).

L3i Cam On

Céam on Leé Thi Phuong Duy va Huynh Thi My
Lién da hd trg cong viéc ky thuat. Nghién cttu
thuoc dé tai ma s6 58/2017/HD-SKHCN duge
tai trg kinh phi bdéi S& Khoa hoc va Cong nghé
Thanh phd Ho Chi Minh.
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ABSTRACT

The effects of changing in composition and adding of coconut oil and
milk powder on physical states and rheological properties of cocoa
powder/cocoa butter mixtures were investigated. The aim of this study is
to keep the product quality at the right temperature and then consumer’s
acceptance. The viscosity, hardness and the solidification temperature of
cocoa powder/cocoa butter mixtures reduced when cocoa butter content
increased or cocoa butter was replaced by coconut oil, or cocoa powder was
replaced by milk powder. The viscosity (at 31°C and 50°C) significantly
decreased in accordance with an increase in cocoa butter (from 40 to
50%), addition of coconut oils (from 10 to 20%) and replacement of cocoa
powder by milk powder (from 5 to 10%) by weight. The cutting and
breaking hardness of mixtures (at 10°C and 20°C) decreased sharply when
the cocoa butter content was more than 50% of the mixture by weight.
The solidification temperature of mixtures decreased from 24°C to 20°C
when the coconut oil ratio increased from 20% to 40% of mixture weight.

Cited as: Truong, U. N. H., Tran, G. T., & Nguyen, B. T. (2019). Effect of coconut oil, milk
powder on the viscosity and hardness of mixtures of cocoa powder and cocoa butter. The Journal
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1. Dat Van Dé

Socola 1a mot trong sd nhitng san pham c6 gia
tri 16n tit cay cacao, dudce nhiéu ngudi wa chuong
va st dung ngay cang nhiéu. Tuy nhién gia thanh
socola con kha cao vad khi bdo quan ngoai thi
trudng van con kha khé khan, can phai duge bao
quan & nhiét do thap, néu khong rat dé tan chay.
Thanh phan chinh clia sécola bao gdm bo cacao
va bot cacao (Afoakwa & ctv., 2007), viéc nghién
cttu tinh chét ctia hén hop cac nguyén licu sé gitp
hiéu 16 vé cau tric, mic do chay thong qua do
nhét hon hop socola 16ng dé thiét ké qua trinh
bom day, van chuyén, rét khuon,...; dong thoi t§
lé cAc thanh phan ciing 4nh huéng dén do cing
ctia khéi socola sau két tinh. Trong hai thanh
phan chinh ctia sdcola thi bo cacao 14 mot trong
nhitng loai c6 gia tri nhat trong sd cac loai chat
béo nhiét d6i (Afoakwa & ctv., 2007). Tuy nhién
trong nhitng nim gan day, san lugng bo cacao
bi han ché bdi diéu kién canh téac kho khan va

TOM TAT

Trang thai va tinh chéat luu bién ctia hdn hgp bot cacao/bd cacao dude
khao sat khi thay déi thanh phan va ti 1é ctia hdn hop bing cach bd sung
dau dira hoic sita bot vio hén hgp lam co sé cho viéc chon ti le dau dita
hoiic sita bot bd sung vao san pham socola, huéng dén viec giit chat lugng
san pham & diéu kién nhiét do phit hgp, dem san pham dén gan véi ngudi
tiéu dimg hon. Do nhét, do ciing va nhigt do két tinh héa rin ctia hdn hgp
bot cacao/bd cacao gidm khi tang ti 1¢ ba cacao hodc diing dau dira thay
thé bo cacao hosic diing sita bot thay thé bot cacao. Do nhét (6 31°C va
50°C) gidm manh khi ti 1& bo cacao ting tit 40% dén 50% khdi lugng hén
hop, hoac khi ding dau dira tit 10% dén 20% khdi luong hdn hgp hoic
dung sita bot tit 5% dén 10% khéi lugng hdn hop. Do ciing cat va do cing
v3 ctia hén hop (& 10°C va 20°C) giam manh khi ti 1é bo cacao tang hon
50% khdi lugng hdn hgp. Néu thay thé qua nhidu bot cacao bing sita bot
(40 - 60% khbi lugng hén hgp) sé lam cau tric ctia socola khong chit ché,
khi cit hoac lam v& xuat hién nhidu vun nhé do chit rin khong duge 4o
ngoai tét bdi bo cacao. Nhiét do két tinh héa ran ciia hén hgp gidm ti
24°C xubng 20°C khi tang ty 1& dau dira tir 20% dén 40% khéi luong hén
hagp.

sau bénh trong khi nhu cau bo cacao ting cao
& cac nudc dang phat trién va gia cacao thé gisi
ngay cang tang (Afoakwa & ctv., 2007). Vi ly do
d6, viéc nghién cttu thanh phan thay thé bo ca-
cao gitip nha sdn xuét giam dudc chi phi nguyén
ligu chinh, tang gia tri dinh dudng, hai hoa lgi ich
kinh té nhung vin dap tng dudc cac diéu kién bao
quan, sit dung san pham trong thiec té 1a diéu can
thiét.

Trén thé gidi da c6 nhitng nghién citu vé sy dnh
hudéng clia mot s6 loai dau nhu dau co, dau dita
(Limbardo & ctv., 2017) dén nhiét do tan chay
ctia hdn hop bo cacao va dau dita; sy 4nh hudng
ctia ngudn chat béo trong socola (Timms, 1980;
Full & ctv., 1996; Gabriele & ctv., 2008); anh
hudng cia loai sita bot (Liang & Hartel, 2004;
Ackar & ctv., 2015) hay tinh chat ctia socola
den/trang va socola sita (Briggs & Wang, 2004;
Afoakwa & ctv., 2008; Ardakani & ctv., 2014)
cing dugc nghién cttu. Tuy nhién, ¢ Viét Nam
chua c6 nhiing nghién ctu chuyén sau nao dugc
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cong bd vé sy hinh thanh trang thai, tinh chit luu
bién ctia hén hgp bot cacao/bo cacao c6 ngudn
gbc tai Viet Nam hay hén hgp ciia ching khi ¢
bd sung dau dita hodc sita bot. Trong nghién ciiu
nay, dau diuta dudc khao sat thay thé bo cacao
do dau dira 13 mot chat béo dude sdn xuét trong
nuée c6 san lugng 16n. Bén canh dé, viéc khao
sat bo sung sita bot thay thé mot phan bot cacao
gitp san pham socola tang gia tri dinh dudng.
Két qua nghién cttu sé 1am cd s3 cho cac nghién
citu tiép theo dé t6i wu cac thanh phan trong san
xuit socola nhu lugng dau dia va sita bot, viee
hiéu dudc cac tinh chat dic trung ciia sécola ma
tit d6 nha san xuit tim dugc qui trinh san xuét
tao san pham téi wu, phit hop véi ting ving dia
1§ khéac nhau cho cac loai san pham socola dong
thoi dinh huéng ngusi tiéu dung st dung, bao
quan san pham hop 1y hon.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lidu

Bot cacao, bo ca cao la san pham ciia Cong ty
TNHH Cacao Nam Truong Son, Diklak. Lo san
pham st dung duge san xuat ngay 16/01/2017 va
¢6 han st dung ngay 16/07/2018.

Dau dita duge san xuat ngay 13/03/2017 tai
Cong ty C6 phan dau thyc vat Tuong An va co
han st dung ngay 13/03/2019. Sita bot nguyeén
kem Dutch Lady (19% protein; 22,8% chat béo;
48,4% cacbonhydrat; 3,5% nuéc va 6,3% thanh
phan khic) ctia Cong ty TNHH Friesland Camp-
ina, thuoc 16 san xuat ngay 03/10/2016 va ¢6 han
st dung ngay 03/04/2018.

2.2. Chuén bi miu

C6 03 nhém mau duge khdo siat: Nhom mau
nguyén chat (M, gom c6 bo cacao va bot cacao);
mau nghién cttu anh hudng ctia dau dia (MCO,
c6 dinh bot cacao 50%, 50% con lai 1& chat béo
bao gom bo cacao vh dau dita); vA mau nghién
cttu dnh huéng clia sita bot (MMP, ¢6 dinh lugng
bo cacao 30%, 70% con lai 1& bot cacao va sita
bot).

Chuéan bi 100 g mdi mau véi ti 1é cac thanh
phan theo Bang 1. Khudy trén déu hén hop, gia
nhiét § 50 & 2°C trong 15 phiit va dong héa bing
thiét bi khudy tron Philips blender HR2115 (thuc
hién 5 lan, méi lan 30 giay). Sau d6 rét vao cac
ong nghiém nép kin (duong kinh 1,5 cm, cao 12
cm), dit trong bé 6n nhiet TC-502 (Brookfield,

Hoa Ky¥) tai cac nhiét do khac nhau dé tién hanh
quan sat trang thai 16ng-ran ciia ting mau.

Bang 1. Ty le % khéi lugng cac thanh phan trong
hén hop

Bo cacao/ Bc\i cacao/ Bo cacao/
bot cacao dau diura/ bot cacao/
(M) bot cacao stta bot
(MCO) (MMP)
30/70 50/0/50 30/65/5
40/60 40/10/50 30/60/10
50/50 30,/20/50 30/50/20
60,/40 20,/30/50 30,/40/30
70/30 10/40/50 30,/30,/40
80,20 0/50/50 30,/20/50
- : 30,/10/60

Déi véi viec xac dinh do nhét ciia hén hop: Sau
khi quan sat trang thai, tién hanh do do nhét cac
méu M, MCO, MMP & nhiét do tan chay (50°C)
va nhiét do rét khuon (31°C).

Déi v6i viec khao sat su thay déi do ciing cit va
d6 ctng v& ciia mau M, MCO, MMP: Tién hanh
r6t khuon ( dai X rong = 30 x 20 mm) hdn hgp
sau dong héa v6i do day 5 mm 1di giit lanh & cac
nhigt do (5°C, 10°C, 20°C) trong 15 git. Mau sau
khi duge én dinh trang thai nhanh chéng duge do
dd cing v3/do cing cit ¢ nhiet do phong 6n dinh
tai 259C.

2.3. Phuong phap nghién citu va xit 1y sé lidu
2.3.1. Phuong phap quan sat

Hén hop sau dong héa dude rét vao trong 6ng
nghiem day kin nip dé tién hanh quan sat. Mau
duge dit trong bé én nhiet TC-502 (Brookfield,
Hoa K¥) ¢ 50°C, sau d6 tién hanh gidm dan nhiét
do xudng 5°C theo timg nac nhiet do (40°C, 35
- 20°C, 15°C, 10°C, 5°C), tai mdi nhiet do giit
nhiét trong 45 phit dé én dinh cau tric rdi quan
sat. Lay éng dyng miu ra va nghiéng 6ng néu
khong thay mau chay thi coi d6 la trang thai da
két tinh hoéa ran. Ghi nhan trang thai, nhiet do
héa ran két tinh ctia hén hop.

2.3.2. Phuodng phéap phan tich luu bién

Do do nhét: Xac dinh bang may do do nhét
Brookfield Viscometer LVDV I — Prime (Hoa
Ky). Mau léng sau khi duge dong héa duge rét
vao 6ng chita mau, dat vao bé 6n nhiét clia may
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Brookfield tai nhiét do do (50°C hozc 31°C) trong
20 phut, khi nhiét d6 méu én dinh tién hanh do
mau v6i cdc dau do thich hop (sd 63 hodc 64) &
toc do do 100 vong/phiit.

Do do6 cting: Do cing v (Fracturability) va do
cting cit (Hardness) 1a Iyc ma khi nén ép tai do6
lam cho méu ran bi v& ra hay lyc 16n nhat can
thiét dé cit dit mau ran (Mochizuki, 2001). Do
cting vd va do cting cit cia mau ran (30 x 20 mm)
c6 chidu day 5 mm dudc xac dinh bang thiét bi
do lurru bién Sun Scientific Rheometer CR-500DX
(Nhat Ban) véi cac dau do tuong ting la dau do s6
3 (dudng kinh 10 mm, xem Hinh 1 (trai)) va dau
do s6 10 (dang phéng, xem Hinh 1 (phai)). Mau
sau khi dugc giwt dé c6 dinh ciu tric & 5, 10 hay
20° (15 giv) sé dugc dem do nhanh tai nhigt do
phong bing ché do nén (compression test) c6 toc
do di chuyén ctia dau do khi nén 1a 1 mm/giay.

Hinh 1. Dau do s6 3 (trai) va s6 10 (phai).

2.3.3. Phuong phap xit 1y s ligu

Cac thi nghiém dugc thyc hién 3 lan, két qua
thu duge 1a gia tri trung binh ctia cac lan do. Xt
Iy s6 lieu va vé biéu dé biang phan mém Origin
8.5.1 (ban quyén dugc cung cap bdi phong thi
nghiém PCI thudc vien IMMM, Cong hoa Phap).

3. Két Qua va Thao Luan

3.1. Anh huéng cta ty 1é bo cacao/bdt cacao
dén trang thai, d6 nhét va d6 ciing cta
hén hop

Trang thai ciia hon hop bo cacao va bot cacao
(M) véi céc ty 1 khac nhau tai cac nhiet do duge
biéu dién & Hinh 2. Su két tinh héa rén ctia hén
hop dude quyét dinh bdi sy c6 mat ciia bo cacao
(Limbardo & ctv., 2017), nhi¢t do két tinh c¢6 xu
huéng ting dan véi cac mau cé ty lé bo cacao
thap (< 50%), khoang tir 24°C dén 29°C. Hén
hop (M) khi dong héa sé xay ra hién tugng bo
caca tan chay va bao phti ngoai cac hat bot cacao.
Vi vay khi ham lugng bo cacao cang thap thi 16p
40 pht ngoai cac hat bot cacao cang mong va
chiing nhanh chéng két tinh v& sém hinh thanh
céc tuong tac gitta cdc hat bot cacao (Glicerina
& ctv., 2016) khi nhiet do gidm. Ham lugng bot
cacao dusi 50% thi nhiét do két tinh cfia hén hop
6n dinh ¢ 23°C do tai nhitng ty 1é nay lugng bo
cacao da bao phi kin va bao hoa nén nhiét do
két tinh chi phu thudc vao sy c6 mit clia chat
béo (bo cacao) ma khong phu thudce vao cac hat
bot cacao nita.

Do nhét ctia mau c6 ty 1& bo cacao/bot ca-
cao khéc nhau 6 50°C va 31°C dugc trinh bay tai
Hinh 3. Khi tang ty 1€ bo cacao thi do nhét gidm,
diéu nay 14 do bot cacao duge bao phii béi 16p bo
cacao cang nhiéu va chiing phan tan trong pha
chat béo do dé gidm kha ning khang dong chay,
hén hgp sé 16ng hon va do nhét gidm (Cheval-
ley, 1975; Afoakwa & ctv., 2009; Glicerina & ctv.,
2016). Dong thoi, theo quan hé gita do nhét va
nhiét do ctia Arrhenius thi nhiét do cang téing
do nhét cang giam (Gao & ctv., 2015), do dé do
nhét ctia hén hop & nhiet do 31°C cao hon so véi
& nhiet do 50°C. Mat khac, theo thuyét chuyén
dong nhiét Brown, nhiét do cang tang thi dong
ning cac phan tit cang 16n va van toc chuyén dong
ctia phan tit cang cao. Vi vay, ¢ 31°C dong nang
clia cac phan tit trong hén hgp thap hon, tdéc do
chay cham hon va do nhét trung binh cao hon so
véi hén hop & 50°C, tuy nhién sy khac biet gia tri
do nhét gitta hai nhiét do nay khong c6 y nghia
théng ke (kiém dinh gia tri trung binh hai mau
doc lap T-test trong mém SPSS, phién ban 17.0).

Hinh 4a va 4b biéu dién do ciing cit va do cing
v clia mau c6 chiéu day 5 mm vdi ty 1é cac thanh
phan khac nhau tai nhiét do lam lanh 5°C, 10 °C
va 20°C. Do cting cit va do ciing v& giam khi tang
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Hinh 3. Anh huédng ctia 1é bo cacao/bot cacao dén
do nhdét.

ty 1& bo cacao trong khéi mau hay tiang nhiét do
lam lanh. Hon hop ¢6 ty 1é bo cacao 16n, bo sé bao
phii bot cacao nhiéu hon, tuong téc giita cac hat
cacao vdi nhau sé giam (Glicerina & ctv., 2016)
nén khi dua ra moi truong khong khi bén ngoai
hoén hgp sé nhanh tan chdy hon, ¢6 do cing khi
do Iyye cat va Iue ép v thap hon cdc mau cé ty 1é
ba cacao thap hon.

T két qud thé hién trén Hinh 4, miu dugc
két tinh & nhiét do cang thap thi can lyc pha vo
cAu trac cang 16n. Tai nhiet do lam lanh 10°C
va 20°C, do ctng cit va do cing v& clia mau
phu thuoc vao ty 1é cac thanh phan phdi tron:
do cting cat gidm manh khi ham lugng bo cacao
16n hon 60% va do ciing vé gidm manh khi ham
lugng bo cacao 16n hon 50%. Tuy nhién & 5°C,
do cimg it thay ddi khi thay ddi ty lé cac thanh
phan, diéu nay chitng t6 khi nhiet do cang thap
thi bo cacao cang nhanh két tinh, cAc mam tinh
thé xuAt hien nhanh hon va nhiéu hon tao khéi én
dinh va viing chic (Awad & Marangoni, 2006). O
nhiét do cao hon, anh huéng cta ty 1é cac thanh
phan 16 rang hon dic biet tai 20°C, cac tinh thé
két tinh nhé hon c¢é ning lugng tu do thap hon
nén c6 su dich chuyén vé huéng c6 tinh thé két
tinh 16n hon (Awad & Marangoni, 2006), vi vay
lyc cit gidm va do cing vé thip vi khi d6 mat
do tinh thé chat béo gidm, cac khong gian mé sé
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Hinh 5. Trang thai 16ng (e) — rdn (A) ciia hén hgp bo cacao/bot cacao c6 bd sung dau dira.

duge dién day bdi bo cacao nén mau dé bi lam
mém khi ting nhiet do (Afoakwa & ctv., 2009).
Dong thoi nhu giai thich trén thi 4&nh hudng clia
mat do bot cacao dong vai tro quan trong, nén khi
tang ham lugng bo cacao tuong tac giita cac hat

bot cacao véi nhau sé yéu di (Glicerina & ctv.,
2016) dan dén do ctng cit va do cing vo gidm.
Sy anh hudng ctia chidu day mau cling duge khéo
sat va két qua cho thiy vdi chidu day 10 mm, dnh
huéng clia ty 16 cac thanh phan, nhiét do cling c6
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xu huéng bién déi tuong tir nhu miu cé chiéu day
5 mm (két qué khong duge trinh bay).

3.2. Anh huéng ctia dau dira dén trang thai,
dé nhét va dd citng ctia hén hop

Trang thai ctia mau (MCO) c6 chita dau dira
thay thé mot phan bo cacao tai cac nhiét do dudge
thé hien ¢ Hinh 5. Khi thay thé bo cacao bing
dau dita tit 0 - 100% tong lugng chit béo trong
hén hgp (50%), nhigt do két tinh héa ran gidm
dan tir 24°C dén 20°C va én dinh & nhiét do nay
khi ting ty lé dau dira hon 20% khéi lugng hén
hagp.

Diéu nay c6 thé duge giai thich dya trén hieu
ting "eutecti". Hén hgp "eutecti" duge dinh nghia
14 mot hén hgp ciia hai hodic nhidu thanh phan
thuong khong tuong tac dé tao thanh mot hén
hop méi, nhung theo mot ty 16 ndo do, tc ché qua
trinh két tinh ca nhau din dén mot hé c¢6 diém
néng chdy thip hon mot trong hai thanh phan
(Gala & ctv., 2013). Mic du hai thanh phan bo
cacao va dau dira c6 tinh chéat tuong ti nhung
khi phdi tron véi nhau ching khong tuong thich
(Afoakwa & ctv., 2007) da tao nén mot hon hop
"eutecti" lam nhiét do két kinh gidm xudng so
v6i hén hop chi ¢6 bo cacao. Chit béo bio hoa
trong hén hop sé quyét dinh dén nhiét do tan
chay, hay két tinh ctia hén hgp, ty 1é axilt béo
béo hoa cang 16n thi nhiét do chuyén trang thai
cang cao va ngugce lai (Limbardo & ctv., 2017). Vi
vay khi thay thé bo cacao bing dau dira, axit béo
khong bao hoa tang lén din dén nhiét do chuyén
trang thai gidm dan. Khi & trang thai long tai
nhiet do 31°C hay 50°C, do nhét ciia céc hén
hop gidm manh khi thay thé bo cacao bing dau
dita dudi 20% tong lugng chat béo, sau dé cé xu
huéng gidm it hon khi ty 1@ dau dira thay thé
tang len (Hinh 6). Stc cing bé mat cia dau dua
la 33,6 mN/m (25°C) cao hon ctia bd cacao la
14,2 mN/m (Rodrigo & ctv., 2005), nén khi sitc
cdng bé mat cang 16n thi kha ning bao phi bé
mit hat cacao cang kém, dan dén kha ning bao
phtt dé lam bén hé ctia ddu dita kém hon bo cacao
(gidm kha ning tuong tac gitta cac hat ba cacao).
Do d6 cau tric hén hgp hinh thanh 1éng 180, méat
kha nang khang dong chdy nén do nhdt giam.
Tuong tu nhw mau (M), két qua ciing cho thay
rang do nhét ctia hdn hgp (MCO)  nhigt do 31°C
cao hon so v6i do nhé & nhiet do 50°C, tuy nhién
khong ¢6 sy khac biét 16n do tai nhitng nhiét do
nay tinh thé chat béo hinh thanh nhitng dang cau
trac chung.

Bo cacao (%)
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Hinh 6. Anh huéng cta ty lé bo cacao/bot ca-
cao/dau dira dén do nhét.

Trong khi dé, & trang thai ran sy néng chiy, do
cting ctia hdn hgp mau (MCO) ¢6 su phu thuode
déng ké ctia dau dita. Tai 5°C, mau c6 do cing
cit gidm tir 324 N (mau khong c6 dau dira) xudng
230 N khi thay hoan toan bo cacao bing dau dita
(mau 50% dau dira) (Hinh 7a). Tuong tu, su thay
d6i 4nh hudng ctia dau dita dén do cing cét ciing
it hon tai 10°C, sy khéac biét giita hai nhiet do
nay chtt yéu xay ra tai nhitng hén hgp cé ty le
bd cacao cao hon dau dita. Nguyén nhan clia sy
khac biét nay c6 thé do anh hudng dong thsi clia
nhiét do cting nhw tuong tac gitta cac hat cacao
(Do & ctv., 2007). O nhiet do thap hon, lic nay
mang luéi cau tric vitng chic dude hinh thanh
lam tang lye khi cit. Tuy nhién khi ty 1é chat béo
(dau dita) tang thi kha ndng bao pht hat cacao
kém hon do stic cang bé mit thip lam dnh huéng
dén tuong tac gitta cac hat cacao. Trong trudng
hop nay do lugng chéat béo di 16n (50%) lam cho
cac hat cacao bi phan tan trong 16p chat béo két
tinh hoéa ran, diéu nay 1y giai tai sao khéng c6 su
khac biét vé do ciing khi ép nén khi thay thé bo
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Hinh 8. Trang thai 16ng () — rdn (A) ciia hén hgp bo cacao/bot cacao cé bd sung sita bot.

cacao biang dau dita 13 do chtng da héa ran hoan hudng clia ty 1é cdc thanh phan chat béo, nhiet

toan tai nhiet do 5°C va 10°C (Hinh 7a,b).

Anh hudng ctia chidu day mau ciing dugce khao
sat va két qua cho thay véi chiéu day 10 mm, anh

do ciing ¢6 xu hudéng bién ddi tuong tu nhu mau

bay).

c6 chiéu day 5 mm (két qua khong dugc trinh
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3.3. Anh huéng cua sita bot dén trang thai, do
nhét va d6 citng ciia hén hop

Két qua khao sat trang thai mau (MMP) cb
dinh 30% bo cacao v 70% con lai thay déi ty le
gitta bot cacao va sita bot theo nhiet do duge thé
hién trong Hinh 8. Nhiét do két tinh hoa rin cia
cac mAu them sita bot (28°C) thap hon mau (M)
(29°C) do tao thanh hén hop "eutecti" lam gidm
nhiét do két tinh (Awad & Marangoni, 2006) vi
khi bd sung stta sé lam tang luong chat béo trong
hén hgp, chit béo trong sita khéng chi bao vé sy
két tinh bo cacao ma con la tic nhan gay ra sy
chuyén déi ciu tric dang V sang dang VI ciia bo
cacao, do dé né lam thay d6i nhiét do két tinh
héa rén hay tan chdy ctia hdn hgp (Rios & ctv.,
2014).

Bot cacao (%)
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Hinh 9. Anh huéng ciia t§ lé bo cacao/bot cacao/sita
bot dén do nhdt.

Khi phéi tron sita bot vao hén hgp bo ca-
cao/bot cacao, stta bot sé tuong tac véi bo cacao
tao nén mot hdn hgp chat béo khong tuong thich
hoan toan (Chevalley, 1975), ham lugng chat béo
tang va xay ra hiéu ting “eutecti”, hinh thanh mot
hé c6 diém néng chay thap. Sita bot bo sung sé
lam giam manh do nhét hén hop khi ham lugng
stta bot them vao khodng 10% va dan 6n dinh
khi ham lugng sita bot tang lén (Hinh 9). Theo
Glicerina & ctv., (2016), khi thém s®a thi ham
lugng chat béo ting sé ting su tuong tac chat
béo — chat béo va lam gidm cac thong s6 luu bién

nhu do nhét, do cing (Chevalley, 1975; Awad &
Marangoni, 2006; Glicerina & ctv., 2016). Ham
luong sita bot tang dong nghia v6i ham luong
chét béo téng s6 ciia hén hop tang trong khi ham
lugng bo cacao khong ddi, dan dén lugng chit béo
téng dé bao phti cac hat cacao va sita ting, do dé
kha ning chéng lai dong chdy gidm - d6 1a 1y do
lam cho do nhét clia hén hgp gidm (Glicerina &
ctv., 2016). Mat khéc, do kich thude sita bot 16n
hon hat bot cacao, khi dé dién tich bé mat tiép
xtic gitta cac hat v6i phan tit chat béo gidm xudng
lam do nhét gidm (Sokmen & Gunes, 2006). Tu
d6 dan dén do nhét ctia hén hop (MMP) gidm
mot cach 16 rét, cang bd sung sita bot thi do nhét
cang gidm. Diéu nay phit hgp véi nghién citu clia
Ardakani & ctv. (2014) da tim hiéu vé dong chay
mao din ctia sdcola sita. Ardakani da cho thay
ring c6 sy gidm dan do nhét & nhiet do 30°C.
Sy giam dan do nhét clia socola sita c6 thé dude
giai thich bédi sy gia ting ham lugng chit béo
do mot phan tan chdy ciia bo cacao (Ardakani &
ctv., 2014). Tuong ty hai mau (M) va (MCO), do
nhét mau (MMP) ciing bi tdc dong bdi nhiet do.
Theo Briggs & ctv. (2014) do nhét tang lén dang
ké & 319C vi sy hinh thanh cta ciu tric tinh thé
trong qua trinh tao mam két tinh (tempering).

Két qua do cho thay dot ciing cit va vd cla
méu day 5 mm lam lanh & 5°C va 10°C tuong
duong nhau (Hinh 10a,b). Mau day 10 mm ciing
dugce nghién citu tuong ty, tuy nhién mau nay
lam lanh & 5°C v&a 10°C déu khong thé thuc hien
duge phép do do vo vi mau qua ciing, lyc st dung
trong qué trinh do khong du dé pha v& khéi mau
(két qua khong duge trinh bay). Khi nhigt do lam
lanh hén hgp ¢ 20°C, 4nh hudng clia sita bot ty
lé nghich vé6i do ciing ctia mau.

O 20°C, do cing ctia mAu gidm khi tang ty
lé sita bot thay thé bot cacao. Diéu nay dugc ly
gidi 1a do ty 1& chat béo tang lén bdi lugng chat
béo tit sita b6 sung, dong thoi ty 16 cac hat chat
ran giam di, din dén céc tuong tac gitta cac chat
ran véi nhau yéu di, kha nang chay ctia chat béo
tang lén G nhiét do cao (Glicerina & ctv., 2016).
Cing theo Glicerina & ctv. (2016), khi tang ty
lé sita cling c6 nghia 1a giam lugng nang lugng
can thiét dé bat dau qua trinh chéy ciia chat béo
tai mot nhiet do du 16n. Lic ndy ciu tric cla
hon hgp sé 16ng 1éo hon khi ma lugng stta bot
thay thé bot cacao cang tang. Ngoai ra, hiéu tng
"eutecti" gitta cic chat béo ciia sita v bo cacao
cling 14 nguyén nhan 1am mém mau ran, do cing
kém hon so v6i mau khong bo sung sita bot.
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Hinh 10. Do ciing - cit (a) va do ctng - v& (b) ctia mau (MMP) day 5 mm.

4. Két Luan

Hén hop bot cacao va bo cacao ¢6 nhiét do két
tinh héa ran giam tir 24°C xudng 20°C khi ting
ty lé dau dita thay thé bo cacao, dic biét xay ra
diém "eutecti" giita hai chat béo ba cacao/dau
dira 1am nhiét do két tinh thap hon khi thay thé
tréen 10% bo cacao bing dau dita. Dong thoi hon
hop c¢6 do nhét va do cing gidm, san pham c6 két
cAu mém mai hon so v6i méu khong bd sung dau
dura.

Khi bd sung sita bot dé thay thé bot cacao, su
két hop chit béo clia sita bot vi bo cacao lam
nhiét do két tinh gidm nhe so véi mau khong c6
sita bot. O trang thai 16ng, hén hop ¢6 do nhét
thap hon. Do cting ciia khéi mau bd sung sita bot
cling gidm di, néu thay thé qua nhiéu bot cacao
bing sita bot sé lam cau tric clia socola khong
chit ché, khi cat hodc lam vé xuat hién nhidu vun
nho do chét ran khong dugc ao ngoai tét bdi bo
cacao.
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ABSTRACT

Sprouting garlic is considered as a high phytochemical product that ex-
erts health benefit. This study aimed to develop spouting garlic powder
from Phan Rang garlic. Three sprouting methods, including growing in
the soil, water immersion under ambient temperature and incubating at
10°C were investigated. The results showed that sprouting on the soil
was the best method, characterizing sprouting garlicwith the sprouting
length of 39.6 mm, total soluble solids of 17.1°Bx, total acidity of 0.56%,
moisture content 74.51%, and recovery rate 28.2%. The inhibitory ability
against Colletotrichum gloeosporioides of fresh garlic sprouted in the soil
had been evaluated. The results showed that the extract at the concen-
tration of 5,5% was the most effective, indicated by completely inhibit-
ing Colletotrichum gloeosporioides. To produce sprouted garlic powder,
three drying methods, including heat-pump drying, air drying and freeze-
drying, were examined. The freeze-drying method was the most appro-
priate method to produce sprouted garlic powder with high nutritional
value and the least changes of physicochemical properties. The pow-
der obtained from this method showed a high inhibitory ability against
Colletotrichum gloeosporioides (88% and 100% inhibition at 1.5 and 2%
sprouted garlic, respectively)

Cited as: Le, T. T., Le, P. N, Le, P. H., Le, T. T. M., & Nguyen, T. T. T. (2019). Production of
sprouted garlic powder. The Journal of Agriculture and Development 18(4), 81-89.
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TOM TAT

Dé tai duge thyc hién nhiim da dang héa sin phadm va nang cao gia tri
sit dung clia té6i Phan Rang. Dau tién, ba phuong phap lam mam téi 1a
trong trén dat, ngdm nudc va G & nhiegt do 10°C da duge nghién citu.
Két qua cho thiy phuong phap trong trén dat t&t hon hai phuong phap
con lai v6i chiéu dai mam t6i 39,6 + 2,4 mm, tédng ham lugng chét rin
hoa tan 17,1 &+ 0,8°Bx, axit tdng 0,56 + 0,06%, am do 74,51 + 3,51%
va ti Ie thu hdi mam dat 28,2 &+ 1,1%. Tiép theo, hiéu lyc khang nam
Colletotrichum gloeosporioides ciia mam to6i tusi trong diéu kién in vitro
da dugc khao sat; két qua cho thiy chiét xuat téi tuwoi ndy mam & nong
d6 5,5% tic ché hoan toan nAdm C. gloeosporioides. Dé tao bot mam toi,
ba phuong phéap sdy 1&4 bom nhiét, siy néng va say thing hoa da dugc
khdo sat; két qua cho thiy siy thiang hoa la phuong phap thich hgp
nhét, tao san pham cé gia tri dinh dudng cao hon, thanh phan héa ly
trong t6i ndy mam gidm it nhat trong ba phuong phéap siy. Cudi cling,
viéc danh gia hieu lyc khang nadm C. gloeosporioides cltia bot mam téi
cho thay ndong do bot mam téi 1,5% trd len c¢6 kha ning khang ndm cao

Lé Thi Thanh
Email: lethanh@hcmuaf.edu.vn

1. Dat Van Dé

Toi 1a mot trong nhing loai cay viua lam gia
vi vita lam vi thude. Téi cling véi 6t va hat tieu
gilt vai tro chinh trong mat hang gia vi xuat khau
cia Viét Nam. Theo Hiép hoi rau hoa qua Viét
Nam, hang nam, tdng san luong téi xuat khau
clia ci nuée khodng 2000 tan/ndm, chi yéu ti
cac ving trong téi noi tiéng 1a Ly Son — Quang
Ngai, Ninh Hai — Ninh Thuan, H&i Duong, Vinh
Phiic va Bic Ninh. Trong d6 t6i Phan Rang trong
& Ninh Hai — Ninh Thuan ndi tiéng duge nhiéu
ngudi biét dén, véi huong vi thom cay ndng vo
ciing dic trung hon so véi cic ndi trong khac.

V6i khi hau nhiet déi am gi6 mia & Viet Nam,
do am khong khi cao 1a diéu kien cho téi dé moc
mam. Khong gidng nhu khoai tay khi ndy mam
sé sinh ra doc to, toi khi ndy mam sé gia tang mot
s6 hop chat c6 1gi cho stic khée con ngusi. Theo
Zakarova & ctv. (2014), téi dd moc mam nam
ngay c6 hoat tinh chéng oxy héa manh v ham

v6i ti 1 12 88%, tit ndng do 2% trd len khang ndm 100%.

lugng allicin cao hon t6i tudi. Qua trinh ndy mam
ctia t6i lam tang kha nhiéu cac hgp chat co lgi dé
bao vé mam chéng lai cac diéu kién bat l¢i clia
moi truong, dac biet 1& hop chat chéng oxy héa
hay cac khang sinh tu nhién (Zakarova & ctv.,
2014). V6i vigc gia tdng cac hgp chat chong oxy
héa va khang sinh ty nhién, t6i moc mam mang
lai nhidu lgi ich déi véi stic khée con ngudi nhu
chéng 130 hoa, ting cudng stc dé khang, bio vé
tim mach va ngan ngira dot quy.

Khong chi ¢6 1¢i vé mit stc khoe, t6i con duge
st dung dé tieu diet nhiéu loadi con trung gay
hai, nAm bénh trén cay trong. Theo Hayat & ctv.
(2016), nghién citu vé kha nang khang nam ctia
dich chiét t6i cho thiy t6i c6 tiém nang khang
nam trén phd rong va phytoalexin allicin 1& mot
trong nhitng thanh phan khang nim chinh trong
t6i. Khi ndy mam, t6i sé san sinh ra nhiéu hop
chat phytoalexin dé bao vé mam téi khéi con
tring. Phytoalexin trong téi ndy mam gay doc
cho ¢on trung nhung lai ¢6 Igi cho stic khée con
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ngudi. Véi viéc gia ting cac hoat chat khang
khuén, tiéu diét con trung, téi ndy mam cho thay
tiém nang trong viéc tng dung trong bdo quin
noéng san. Dé tai nhim muc dich da dang héa san
pham, nang cao gié tri sit dung, tao ra sin pham
bot téi c6 chét lugng cao va tét cho stic khde.

2. Vat Liéu va Phuong Phap Nghién Ctu

Tbi Phan Rang 1 giéng toi ta, trong tai Ninh
Hai — Ninh Thuan, dugc mua tai vya téi Ninh
Hai, Ninh Thuan.

Nam Colletotrichum gloeosporioides duge mua
tit Vien Cay An Qua Mién Nam.

Mbi trudng nudi ciy vi sinh: potato dextrose
agar (PDA) (Himedia - An D9).

Mot s6 phuong phap phan tich: Am do duge do
bing may siy am do hong ngoai (A&D MX50 —
Nhat); tong ham lugng chat ran hoa tan (°Bx)
dugc do biang khiic xa ké (Atago — Nhat) véi
thang do 0 - 33°B; ham lugng axit tdng dugc xac
dinh bing cach chuan do véi NaOH 0,1 N (Tran &
ctv., 2004); ham lugng polyphenol tong duge xac
dinh bing phuong phap Folin — Ciocalteau (Sin-
gleton & ctv., 1999); chiéu dai mam duge do bing
thuée kep ki thuat s6 (CD-6, Nhat), 02 s6 1&; khoi
lugng mam duge xac dinh bing can kj thuat sé
(Ohaus — My), 2 s6 1&; ti le tic ché nam dugc
tinh bing cach do dudng kinh tan nAm (Noori &
Saud, 2012); mau sic duge do bing may do mau
Minolta Chroma Meter (CR400, Nhat).

2.1. Khao sat anh huéng ciia phuong phap lam
mam téi dén chéit lugng ciia téi ndy mam

Toi dugce tach roi ra thanh tung tép don, chon
kich c¢§ dong déu, loai bo nhitng tép nhé lép. Ba
phuong phap lam mam téi 1a trong dat, ngam
nude va 1 ¢ nhigt do 10°C da duge nghién citu,
mbi phuong phap lip lai 3 lan, mdi lan 1 kg
t6i tép don. D6i véi phuong phap trong dat, cac
tép t6i dugc trong trong thuing xép, tudi nuée 2
lan/ngay. D6i v6i phuong phap ngam nuéc, céc
tép toi duge xép vao khay nhia, dé nuée ngap
mot nita tép tdi va thay nuée mdi ngay. Dbi véi
phuong phap G ¢ nhiét do mat, cac tép toi duge
béc vé, dé vao ré nhya va dit vao ti lanh c6
nhiet do 10°C. Sau 3 ngay, téi ndy mam dugc
thu hoach va tién hanh danh gia cac chi tieu: am
do, tong ham lugng chit rin hoa tan, ham lugng
axit téng, ham luong polyphenol téng, chiéu dai
mam, va khéi lugng mam dé chon ra phuong phap

lam mam t6i tot nhét.

2.2. Khao sat kha nang ic ché sinh trudéng nim
Colletotrichum gloesporiodes ctia t6i tuoi
niy mam

Theo Baghalian & ctv. (2005), ham lugng al-
licin trong t6i 14 0,16 - 13 mg/g va nong do allicin
t6i thidu dé khang nam tit 7 pg/mL (Hughes &
ctv., 1991). Nhu vay lugng allicin can c6 trong
50 mL moi trusng dé dat nong do allicin khang
nam t6i thiéu la 0,35 mg allicin. Dya trén cach
pha nuéc chiét t6i ctia Hayat & ctv. (2016): Nu6e
chiét t6i ban dau c6 nong do 100%, 1a mdi 10 g
t61 duge dong nhat véi 10 g nuée cat (1 mL dich
t6i tuong duong 1 g t6i) va lugng allicin t6i thiéu
¢6 trong dich téi nong do 100% 1a 0,16 mg/mL.
Dua vao cong thic tinh nong do khang nam, ta
tinh duge nong do khang nam t6i thiéu la 4,02%.
Tit co s§ nay, chiing t6i tién hanh pha va bo sung
dich t6i ndy mam véi cac nong do 0% (ddi chiing),
1,5%, 3,5%, 5,5% va 7,5% vao moi trusng PDA.
Sau dé6 lay cac khoanh ndm 7 ngay tudi c6 dudng
kinh 4,81 mm ciy vdo trung tam dia moi trudong
trén, nudi ciy trong diéu kién nhiét do phong.
Theo dbi va ghi nhan dudong kinh khuan lac ndm
Colletotrichum gloesporiodes bing cach do dudng
kinh ciia tdn ndm hang ngay, bit dau sau khi cay
1 ngay dén khi tdn ndm moc day dia déi ching.
Thi nghiem duge thyc hién 3 1an lip lai. Kha
ning khang nAm dugce xac dinh nhu sau:

p bPKpc — DK
Ti 1é tic ché sinh trudng (%) = ZbC 7 YTN
DKpc
x 100%
Véi:

DKpc: Dudng kinh trung binh ciia tdn nim &
cac dia d6i chiing.

DKrn: Duong kinh trung binh ciia tdn nim &
cac dia thi nghiém.

2.3. Khao sat cic phuong phap siy anh huéng
dén chét lugng bot téi ndy mam

T4i ndy mam dugc riia sach, 16t vd, cit & va
xép vao khay siy. Ba phuong phap siy: siy néng
(40°C, 50°C, 55°C), séy bom nhiét (30°C, 35°C,
40°C) va say thiang hoa (14 gis) da dugde nghien
ctu. Méi phuong phép duge thyc hién véi 3 lan
lap lai, mbi 1an 1 kg t6i ndy mam. Téi sau khi say
kho dat am do < 6% sé duge nghién nhuyén tao
bot téi ndy mam. Danh gia cac chi tieu ti le thu
hoi, &m do, polyphenol tdng, axit tdng va mau
sic.
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Ti lé thu hoi san pham duge tinh bing phan
tram (%) ctia khéi lugng san pham sau khi say
so v6i khéi lugng ban dau theo cong thiic:

H=— x 100%
mg
Véi:
mg: Khéi lugng ban dau (g).
m: Khéi lugng sau khi sdy (g).

2.4. Khao sat kha ning khang nim Col-
letotrichum gloeosporioides ctia bot toi ndy
mam

Tuong tit cach tinh ndng d6 khang nam cua
dich t6i tuoi, dya trén ti l¢ thu hoi bot téi sdy
thang hoa 1a 22,51% va tinh duge ham lugng al-
licin téi thiéu ctia bot téi sdy thing hoa 1 0,71
mg/g. Nhu vay lugng bot téi can cho vao moi
truong dé dat nong do khang ndm t6i thiéu la
0,49mg va dira vao cong thidc tinh nong do khang
nam, ta tinh dugc nong do khang nam t6i thiéu
13 0,9%. Bot t6i ndy mam sé dudc ngam véi nude
cét theo ti 1& 1:4, loc 1ay phan dich. B3 sung dich
bot t6i ndy mam vio méi truong nudi PDA dé
dat cac nong do 1%, 1,5% va 2% va d6 dia. Cac
khoanh nam 7 ngay tudi c6 dusng kinh 6,86 mm
dudc ciy vao trung tam dia moi trudng, nudi cay
trong diéu kién nhiét do phong. Theo déi va ghi
nhan dudng kinh khuan lac ndm Colletotrichum
gloesporiodes bang cach do dudng kinh clia tan
nam hang ngay, bat dau sau khi ciy 1 ngay dén
khi tin nAm moc day dia déi chitng. Thi nghiem
dugc thie hién 3 1an 14p lai. Kha nang khang nam
clia bot mam t6i duge x4c dinh qua ti 1& tc ché
sinh trudéng (%) tuong tw nhu dich t6i tuoi nay
mam.

2.5. Phuong phap phan tich xit 1i s liéu

S6 lieu duge thu thap va tdng hgp bing phan
mém Excel 2016, xit 1i théng ké v phan tich
phuong sai ANOVA bing phan mém JMP 10.0.

3. Két Qua va Thao Luan

3.1. Anh huéng phuong phap lam mam t6i dén
chéit lugng ciia téi ndy mam

Téi 1a loai gia vi c6 am do thuong pham tit 64 -
66%. Trong qué4 trinh bio quan, t6i d& moc mam
khi gap diéu kien am uét. Do d6, qua khao sat
sd bo sang loc céc diéu kien dé moc mam cua

téi, chiing to6i da chon va tién hanh thi@ nghiem
3 phuong phap lam mam téi; d6 13 trong trong
dat, ngam nuéc va i trong t lanh & 10°C. Chat
lugng mam to6i da duge danh gia va két qua duge
trinh bay trong Bang 1.

Qua Bang 1 va xit 1y théng ke, ching t6i nhan
thay téng ham lugng chat rin hoa tan, axit tong
va am do gitta 3 phuong phap lam mam khong
c6 sy khéc bigt ¥ nghia ¢ do tin cay 95% (P >
0,05). Diéu nay cho thiay phuong phap lam mam
khong c6 d&nh huéng dén ham lugng chat kho hoa
tan, xit tong va am do ciia mam t6i. Chiéu dai
mam & 3 phuong phap c6 sut khac biét y nghia vé
mit théng ké & do6 tin cay 95%. Trong dé, chidu
dai mam ctia phuong phap trong diat va phuong
phép ngam nude khong c¢6 su khac biét nhau (P
> 0,05). Chidu dai mam ciia phuong phap dé ti
lanh so véi 2 phuong phap trong dat va ngam
nudce c6 sit khac biet ¥ nghia thong ké ¢ do tin cay
95%. Diéu nay cho thiy phuong phip niy mam
c6 anh hudng dén téc do ndy mam ciia to6i. Sau
3 ngdy léen mam, téi duge 1én mam theo phuong
phap trong dat v phuong phap ngam nudc c6
mam dai v ¢6 xu huéng moc 14, con téi dudgc
len mam theo phuong phap dé ti lanh lén mam
cham hon va ¢c6 mam ngén hon.

Két qua & Bang 2 cho thiy chiéu dai téng, axit
téng, 4m do, polyphenol va khéi lugng mam ciia
3 phuong phap khong c6 sy khac biét y nghia vé
mit théng ke & do tin cay 95%. Tuy khong c6 syt
khac biét nhung ham lugng polyphenol caa t6i
nady mam & phuong phap trong dit cao hon so
v6i 2 phuong phép con lai, dat 2,65 mg/g. Lugng
polyphenol c6 trong téi tici nguyén ligu ban dau
dat 2,32 (mg/g) it hon so véi lugng polyphenol c¢6
trong t6i ndy mam theo phuong phéap trong dat
la 2,65 (mg/g). Qua d6, cho thay qua trinh nay
mam ciia t6i lam ting lugng polyphenol c6 trong
t6i. Vé téng ham lugng chéit ran hoa tan, phuong
phap trong dat vi ngam nudc cho t6i ¢6 tdng ham
lugng chat rin hoa tan thap hon phuong phap dé
t@ lanh, diéu nay cho thiy trong qua trinh moc
mam, t6i ¢ hai phuong phap ndy hip thy nhiéu
nudc hon, dan t6i ham lugng chit kho hoa tan
trong téi gidm xudng. Dong thdi, trong qua trinh
tién hanh thi nghiém, téi dugc niy mam bang
phuong phap ngam nudc dé bi nhifm mdc den,
lam gidm khéi lugng thu duge do phéi loai bé
phan téi bi méc. Nhu vay, tit cic két qua khao
sat, chiing t6i chon phuong phap lam mam tdi
13 phuong phap trong dat. Phuong phap nay cho
tdéc d6 léen mam nhanh va khéi lugng mam thu
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Bang 1. Thanh phan héa ly clia mam t6i sau khi 1én mam bing 3 phuong phap

Chi tieu Trong dat Ngam nuéc D@ ti lanh 10°C
Chidu dai mam (mm) 30.62° £ 239 3820° £ 4.07  23.55° + 7.17
Téug ham luong chit ran hoa tan (%) 8,78 £ 0,84  8,67* £ 0,67 8,67 £ 1,15
Axit téng (%) 0,53 + 0,11 056> + 021  0,63a + 0,24
Am do (%) 88,10 + 1,55 87,29 + 271  87,13* + 1,83

3P Trong ciing 1 hang, cac s6 c6 cing ky tu giébng nhau thi khac biét khong c6 y nghia vé mat théng ké & do tin cay

95% (P > 0,05).

Bang 2. Thanh phan héa 1y ctia t6i ndy mam sau khi lén mam bing 3 phuong phap

Chi tieu Trong dat Ngam nudc U & 10°C
Chicu dai mam (mm)  72,33° £ 7,67 66,22° + 10,63 46,03° £ 20,46
D6 Brix (%) 17,6 + 0,74 17.4% 4+ 0,20 21,9 + 0,19
Axit téng (%) 0,56 + 0,06 0,56 + 0,05 0,63% + 0,03
Am do (%) 74517 £ 351 7284% + 325  T2.67* + 323
Polyphenol (mg/g) 2,65* + 0,11 2,59* £+ 0,05 2,29* + 0,37

Khéi lugng mam (g)

283,33 + 34,14

241,77* £ 34,84 249,47 £ 18,76

aPTrong cling 1 hang, cac s6 ¢6 ciing ky tu giéng nhau thi khac biet khong c¢6 ¥ nghia vé mat théng

ké & do tin cay 95% (P > 0,05).

hdi t6t hon hai phuong phap con lai.

3.2. Kha niang itic ché sinh truéng nim Col-
letotrichum gloesporiodes ctia t6i ndy mam

Qua két qua Hinh 1 vd 2 cho thiy, nong do
1,5% hoan toan khong c6 kha ning tic ché nam
Colletotrichum gloeosporioides, toc do tAn nam
phat trién gan nhu tuong duong v6i nghiem thiic
d6i chimg (0% dich t6i ndy mam). Cac nong do
3,5%, 5,5% va 7,5% déu c6 kha nang tic ché sinh
truéng ctia nam Colletotrichum gloeosporioides,
nhung véi ty 1é tc ché § mic do khac nhau, trong
d6 nong do dich t6i 5,5% va 7,5% c6 kha nang
tic ché cao nhét dat ty le 100%, trong khi nong
do 3,5% chi tic ché cao nhat 1a 34,4%. Khi nong
do dich t6i cang cao, cac hgp chat polyphenol,
allicin cang cao do d6 kha ning tc ché nim cang
cao. Nhu vay, qua két qua khio sat giita cic nong
do 1,5%, 3,5%, 5,5%, 7,5% va mau dbi chitng cho
thay véi nong do dich té6i ndy mam tit 5,5% trd lén
c6 kha ning tic ché hoan toan nam Colletotrichum
gloeosporioides gay bénh than thu trén xoai.

3.3. Anh hudng ctia phuong phap siy dén chéat
lugng bot téi ndy mam

3.3.1. Thanh phan héa ly

Thanh phan héa Iy ctia san pham bi 4nh hudng
rat nhiéu béi diéu kien sdy. Do d6, dé tim ra dugc

phuong phap siy thich hgp, thanh phan héa ly
cia bot t6i ndy mam sau khi sy biing ba phuong
phap (sdy khong khi néng, sy bom nhiét, siy
thing hoa) da dugc phan tich va két qua dugc
thé hién qua Bang 3.

Qua Bang 3 va két qua xit Iy thdng ke cho thay,
céc chi tiéu hoa 1y vé am do, acid téng, ti 1é thu
hoi va ham lugng polyphenol & 3 phucng phéap
sdy nong, siy bom nhiét vi sdy thing hoa déu
khéc bigt ¢6 ¥ nghia vé mat thong ke (véi P <
0,05), chitng t6 phuong phap siy rat anh hudng
dén chét luong san pham. Déi véi am do, t6i dude
sdy bang phuong phap sy khi néng c6 am do
khoang 11%. Téi dudc siy bang phuong phap siy
bom nhiét c6 am do dat khoidng 20 - 21%. Toi
dugc say bing phuong phap siy thang hoa c6 am
do thap nhat, dat 6,92%. V6i viec dat am do thap
hon, téi sy thang hoa d& dang nghién min hon so
v6i 2 phuong phap con lai. D6i vé6i ti 16 thu hoi,
vi dat am do thap nhat trong cac phuong phap
sdy nén ti lé thu hoi ctia phuong phap sdy thiang
hoa ciing thap nhit. Phuong phap siy bom nhiét
6 ti 1é thu hodi cao nhat, dao dong trong khoing
30% vi téi duge say biang phuong phap nay c6 am
do cao nhat. Vé axit tong, téi siy bing phuong
phép sdy thing hoa gitt lai duge ham lugng axit
cao nhat 13 2%, tiép theo 1a phuong phap siy bom
nhiét 400C v6i ham lugng axit dat 1,22%. Tbi say
bing phuong phéap say khong khi néng 40°C, say
bom nhiet ¢ 30°C v 35°C c6 ham lugng axit
thap nhat, dao dong trong khoang 0,9%. Didu
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Hinh 1. Tan ndm Colletotrichum gloeosporioides clia cac nghiém thiic sau 11 ngay.
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Hinh 2. Anh huéng ctia ndng do dich téi ndy mam
dén ty lé ttc ché nam theo thdi gian.

nay cho thiy, ddi vé6i phuong phap siy khong khi
néng va siy bom nhiét, thdi gian siy cang dai
thi Iugng acid mét di cang nhiéu. Vé polyphenol,
t6i say bing phuong phap say thing hoa c6 ham
lugng polyphenol cao nhat, dat 2,84 mg/g. Trong
khi d6, téi siy bang phuong phap siy bom nhiét
c6 ham lugng polyphenol thip nhét, dao déng
trong khoang 0,95 - 1,61 mg/g. Diéu nay cho thay,
phuong phéap siy thang hoa rat téi wu trong viéc
gitt lai thanh phan polyphenol ciia téi.

3.3.2. Qua trinh gidm am d6 ctia phuong phap say
khi néng

Véi am do ban dau clia téi ndy mam 1a 74,51%,
khi sdy bing phuong phap siy khong khi néng,
am do giam con khoang 11%. Qua két qua Hinh
3 cho thiy sy tuong quan ti 1& thuan giita nhiét
do va thoi gian sdy, nhiét do cang cao thi thoi
gian siy cang ngin, cu thé khi say ¢ 55°C mat 10
gis am do dat 11,06% trong khi siy ¢ 40°C mat
36 gis am do dat 11,65%. Khi nhigt do sdy thap,
téc do lam kho cham, do am trong san pham cao,
enzyme cling bi gidm hoat tinh do qua trinh tu
thity phan theo thoi gian. Khi siy ¢ nhiét do qua
cao, protein bi bién tinh, néu siy & nhiét do cao

hon n@ta sé xay ra cac phan tng Maillard, lam
gidm chat lugng san pham. V6i am do dao dong
trong khoang 11%, t6i sau qué trinh siy khi xay
thanh dang bot min, cic hat bot téi dé két dinh
v6i nhau, 1am cho sdn pham khong dong nhét.

§0.000 —— 550C

70.000 1 \ - 500C
60.000 400C
50.000

40.000

Am d6 (%)
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20.000
10.000

000
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Hinh 3. Quéa trinh gidm am ciia tb6i bing phuong
phép say khong khi néng.

3.3.3. Qua trinh giam &m d6 ciia phudng phap siy
khi néng

Say & nhiet do cang thap thi ham am trong
nguyén ligu gidm cham do sy chénh lech ap suét
hoi nuée trén bé mit nguyén ligu va 4p suat rieng
phan trong khong khi nhé nén téc do thoat am
cham lam kéo dai thai gian siy, do d6 trén Hinh 4
cho thay am do ciia san pham gidm dan tit khoang
75% xudng dén khoang 21%. Nhiét do siy thap
nén thoi gian siy kéo dai, cu thé 1a & nhiet do
30°C phai mat hon 48 gio méi dat do am 21,79%.
Khi tang nhiét do siy lén thi tdc do lam kho ciing
tang lén do luc nay nguyén lieu duge nang nhiét,
qua trinh khuéch tan am ra bén ngoai ting nén
khi say & nhiet do 40°C thi mat téi 36 gio méi thu
dugc san pham dat do am & miic 20,13%. Phuong
phéap sdy bom nhiét nay cho san pham bot t6i con
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do am rat cao, khong dat do 4m cilia sin pham

@ <o bot ¢t (5 - 12%) ma ching t6i mong mudn. Nhu
= gh S S gn vay, qua két qua cac chi tieu héa 1y khao sat gitta
2 Y 4©-| : H céc phuong phap siy cho thiy phuong phap siy
%3 i PR thang hoa 13 t6i wu nhat, thoi gian sy khoang 14
= &3 D = gid, bot t6i ndy mam c6 am do thap (6,92%) tot
n ©AAA cho qua trinh nghién tao bot va bido quan, bén
- canh d6 do mau sic sang nhat, gitt duge luong
g“ [5" S g" axit tdng cao, phan tram ham luong polyphenol
ol 4 : j H bi hao hut it hon so véi 2 phuong phap siy khi
E 2 a o néng va siy bom nhigt.
NN D D
SAaT g
A 100.000 - —+300C
—
o
& T 0 » l{ S~ 80.000 - 350C
s =3 g" ?5 =] ~
=] (o. i
Sli<] it S 60000 a0t
(=} 3 ";ﬁ o 3
2 AL E% g 40.000 -
g |88 S
gr M~ 5‘ gﬁ 000 T T T T T T T T T T T T 1
== 0 4 8§ 12 1620 24 28 32 36 40 44 48
OO H < H +H v - .
= PR Thoi gian (gid)
—
z =322,
- S I] N Hinh 4. Qua trinh gidm am clia t3i vdi phuong phap
3 2 sdy bom nhiét.
= <t — | <
o} — éﬁ 8 o |©
S =
2 T ;H H H _;H 3 3.3.4. Kha niang khang nidm Colletotrichum
j; Bo ﬁh "g —?\1 ll:“ :; gloeosporioides ctia bot t6i ndy mam
g RS
= &0 = Qua két qua Hinh 5 v& 6 cho thiy 3 nong do
E e =< =58 b6 sung bot toi 1a 1%, 1,5% va 2% déu c¢6 kha
g = SZSS § ning tc ché sinh trudng ctia nam Colletotrichum
»c:€ foé-) Hoyq M . gloeosporioides nhung véi t1 1& tic ché khac nhau
3 |8 B % % % ?O E va kha ning tc ché c6 xu huéng cang ting khi
g. < ST ; nong do bot téi cang ting. Trong d6 nong do
< = = 2% c6 kha ning e ché 100% nam Colletotrichum
< |7 R <o o 2 gloeosporioides, ndng do 1% chi ttc ché cao nhét
B SSS3S|E 1a 63,1% va nong do 1,5% c6 kha ning tc ché
g 2|+ 4 nH[E cao nhat 1a 83,15%. Khi xét tf l¢ dc ché nam
"2 S| o |5 Colletotrichum gloeosporioides cia tiing nong do
“ = x o o 5 dich bot t6i theo thsi gian cho thay cé su khac
E - R biét nhau qua tiing ngay. Trong 09 ngay theo doi,
fc% = |$ két qua cho thay nong do 1,5% va 2% c6 kha nang
bt RIS tc ché nAm manh tir ngay tht 3 tré di, ti lé tGc
2, gé\: S ché ting qua titng ngay cho dén ngay thd 9. Doi
& < WS sl o v6i nong do 1% c6 kha ning tGc ché ndm manh
M' g |5E E.v ElE vao giai doan tit ngay thi 3 dén ngdy thit 7 va
‘:’D =B IR manh nhit vdo ngay thi 5, sau d6 ti 1e tc ché
£ g e<<% g E = & c6 sy cham lai vd gidm dan. Nhu vay, qua ty 1@
M i ttc ché sinh trudng nam Colletotrichum gloeospo-

rioides sau 09 ngay theo ddi, chiing toi nhan thay
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Hinh 5. Tan ndm Colletotrichum gloeosporioides clia cAc nghiém thitc sau 09 ngdy.

nong do dich bot té6i ndy mam tit 2% tc ché nam
Colletotrichum gloeosporioides hoan toan.

fm)

15

¢, 1% D
-

4 11 1%
g )
¢ . 1%
£ 50
=

p M
i

S ———————

[ 1 2 3 4 5 6 1 8 9

Then gran (ngay)

Hinh 6. Anh hudng ciia ndng do dich bot téi dén
sinh truéng ctia ndm Colletotrichum gloeosporioides.

3.3.5. Quy trinh ché bién

Quy trinh ché bién bot t6i ndy mam thé hien
G Hinh 7.

Tb6i Phan Rang da phai kho, khong bi mée, bi
6p, dudc tach rdi titng tép va trong trong dat
am. Téi dugc trong véi mat do 1a céc tép t6i cach
nhau 2 cm va vii dudi dat 5 cm. Téi moc mam
sau 3 ngay sé dugdc rita sach, chon loc t6i mam
kich thuéc dong déu, tach 16p vo ngoai, cit & va
rifa sach lai 1an nita trude khi cip dong, xtt 1y cho
qué trinh sdy thang hoa. Téi cip dong siy thing
hoa trong thoi gian 14 gis, dat &m do khoang 6%
va nghién tao bot toi.

4. Két Luan va Kién Nghi
4.1. Két luan
Sau khi tién hanh céc thi nghiém, ching toi

c6 két luan nhu sau: Phuong phap trong dat
13 phuong phap lam mam téi t6i wu nhat. Dich

r Nay mam |
. i )
( Lam sach, )
{ 1ot vo )
r i 2
Céap dong
—
Say thang hoa

!

Hinh 7. Quy trinh ché bién bot t6i ndy mam.

t6i ndy mam tudi ti phuong phap trong dat co
kh& ning tc ché hoan toan ndm Colletotrichum
gloeosporioides & ndong do tit 5,5%. Trong cac
phuong phap sdy téi da tién hanh, phuong phap
sdy thing hoa 13 phuong phap t6i wu nhat va bot
téi ndy mam sau siy c6 kha ning tic ché hoan
toan nam Colletotrichum gloeosporioides & nong
do tu 2%.

4.2. Kién nghi

X4c dinh ham lugng allicin trong téi ndy mam
va kha nang khang vi sinh vat khac clia t6i nay
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mam va bot téi ndy mam.
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T6i vu héa qua trinh siy san pham thit citu siy déo
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Tu khéa

Jerky ctru

Thit ctru
Thit citu siy déo

TOM TAT

May sdy khay theo nguyén tic déi luu la dung tic nhan siy lam &m
trong san pham bay hoi va thoat ra ngoai. Mdi san phdm thuc pham
c6 thanh phan nguyén vat lidu, ciu tric,... khac nhau nén phai c6 ché
do sday phit hop. Ngoai ra, sorbitol, glycerin va mudi an 13 nhitng thanh
phan ngoai tinh chit tao vi, con c6 kha ning git am cho sdn pham. B
sung sorbitol, glycerin va mudi &n trong cic sin pham sdy cé vai tro
quan trong trong viéc ha hoat do nuéc (aw) ciia sadn pham, rit ngin
dugc thai gian sdy. Muc tiéu clia nghién citu nay 14 nhim xac dinh thong
s6 ky thuat tdi vu ctia qué trinh siy cho qui trinh sin xuit san phim
thit citu sdy déo (jerky). Két qua nghién cttu da xac dinh duge ché do
sdy t6i uu & nhigt do 56°C trong 210 phiit véi tdc do gio 1a 0,24 m/giay.
Ty lé téi uu ciia sorbitol, glycerin, mudi #n trong sin pham la 4,37%

Thuc pham say déo
*Tac gia lién hé

Nguyén Anh Trinh
Email: natrinh@hcmuaf.edu.vn

1. bat Van Dé

Say 1a mot trong nhitng phuong phap ding dé
béo quan thyc pham, dugce thuc hien tir lau dsi,
13 phuong phap ding nhiét lam gidam do am cta
sdn phadm dén mot mic do an toan cho viéc luu
trit va van chuyén, lam bét hoat cac hoat dong
cta vi sinh vat (Law & ctv., 2014). Say doi luu
13 phuong phap diung ludng khong khi siy véi
nhiéet do, do am va toéc do gi6 phit hop, sé lam am
trong san pham bay hoi va thoat ra ngoai, 1a qua
trinh khuéch tan do chénh léch 4&m & bé mit va
bén trong vat lieu hay do chénh léch 4p suét hoi
rieng phan & bé mit vat lieu v mai trudng xung
quanh (Nindo & Tang, 2007). Téc do gi6 1a nhan
t6 Anh hudng 16n dén qua trinh lam kho. Téc do
chuyén dong ctia khong khi qui 16n sé kho giit
duge nhiét lugng trén nguyén liéu siy, con téc do
chuyén dong ciia khong khi qua nhé sé lam cham
qué trinh lam kho ctia nguyén lieu din dén hu
héng san pham (Aranda & ctv., 2010).

M&i sadn pham thyc pham cé thanh phan
nguyén vat lisu, cu tric, ... khac nhau nén phai

sorbitol, 1,93% glycerin v 3,4% mubi an, sin pham c6 aw 1a 0,67.

c6 ché do sdy phu hgp. Sorbitol, glycerin va mudi
an la nhitng thanh phan ngoai vai tro tao vi con
c6 kha ning gitt &m cho san pham, nhd vao kha
nang lien két véi nudc va tit dé6 c6 anh hudng
dén hoat do nuée (aw) (Nguyen & Tran, 2016),
sy hién dién ctia NaCl anh huéng dén két cau,
kha ning giit nudc, diém dang dién va chitc nang
protein (Gallart-Jornet & ctv., 2007).

Viéc b6 sung sorbitol, glycerin va mudi &n trong
céc san pham siy cé vai trd quan trong trong viéc
riat ngdn dugc thoi gian sy nhd vao kha nang
lam bién tinh protein, tao ciu tric chat ché hon
va lam gidm lugng nudce ty do trong san pham.
Tuy nhién, viéc sit dung sorbitol, glycerin v mudi
an trong thuc pham cé gia tri giéi han, viec bd
sung & nong do qua cao thuong lam thay déi vi,
anh hudng dén gia tri cdm quan ctia san pham,
(Nguyen & Tran, 2016). Két hop cac thanh phan
chat tan khac nhau nhim ha gia tri aw cia san
pham dén miic mong mudn can duge quan tam.
Miic do gidm aw clia san pham con phu thudc vao
didc tinh tan, kha nang lien két t6i da clia chat
tan va nudc trong thiyc pham, chinh vi thé, déi
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v6i timg loai san pham, viéc khéo sat nhim tim
ra ham lugng bd sung phit hop nhdm ha hoat do
nudc clia san pham dén muic mong mudn hay gia
tri thip nhat can phai duge khio sat.

2. Vat Liéu va Phuong Phap Nghién Ciu

Nguyén ligu thit ctru dude cung cap béi cd sd
san xuat thit dé citu Trieu Tin - qudc 16 1A,
ngad 3 Phudc Khanh, Ninh Phuéc, Ninh Thuan.
Chiing téi tién hanh thi nghiém va xac dinh dugc
ti 1& nguyén vat liéu, thanh phan gia vi cho san
pham thit ciru sdy déo theo qui trinh ché bién du
kién. Két qua nay dudc gitt ¢6 dinh cho tat ca cac
nghiém thitc clia thi nghiém t6i vu héa qué trinh
say.

Chiing toi st dung may sy khay c6 cac khay
sdy dugc dit vao gia c6 dinh bén trong budng say,
déng kin budng siy va dua ludng khong khi siy
vao dé tiép xic v6i san pham sdy. Dong khong
khi sy song song véi mit phing ciia cac khay
sy (ngang khay). Sau mot thdi gian sdy, do am
ciia san pham duge gidm dén do am yéu cau thi
dimg hoat dong, md ctita budng va lay tat ca cac
khay vé6i sén pham siy ra ngoai.
2.1. Thi nghiém téi uu héa ché d6 siy san
pham thit citu siy déo

2.1.1. Thi nghiém xac dinh pham vi giéi han caa
nhiét do siy va thdi gian siy

Tién hanh siy san pham & 3 nhiet do 50°C,
55°C va 60°C (Flath & Diana, 1985). Sau mdi 30
phiit siy, phan tich &m do va danh gia cam quan
san pham dé so bo x4c dinh nhiét do va thoi gian
say thich hgp cho san pham thit citu sy déo. Két
qua ghi nhan 1a gia tri trung binh cta 3 lan lip
lai.

2.1.2. Xac dinh pham vi giéi han citia téc d6 gié
khi siy

Tham khéo tai lieu (Aranda & ctv., 2010),
ching to6i xac dinh pham vi giéi han ctia tdc do
gi6 dé sdy san pham thit citu sdy déo.

2.1.3. Thi nghiém xac dinh ché d6 siy téi wu tbi
uu

Chiing t6i da thyc hién bd tri thi nghiém theo
phuong phap bé mat dap ting (Responese Surface
Design), Box- Behnken (BDD) véi 3 yéu t6 khao
sat 13 nhiet do sy x;, tdc do gié x va thoi gian

sdy x3. Trén co sd xac dinh x;, X9, x3 xay dung
phuong trinh héi quy thuc nghiem dé mo ta su
phu thuoc ciia 3 yéu t6 khao sat lén cac chi tieu
theo doi. Tu d6 chon ra cac mtc thich hgp cta
cic yéu té khdo sét cho qui trinh sdy. Phuong
trinh bac 2 ¢6 dang: Y = ag + a;x; + asxs +
aszXs + b1X1X2 + b2X1X3 + b3X2X3 + Cle + C2X§
+ c3x3 v6i y l1a do am san pham (%).

2.2. Thi nghiém t&i uwu héa ty 1é sorbitol, glyc-
erin, mubi an

2.2.1. Thi nghiém xac dinh pham vi gidi han ty lé
sorbitol

Tién hanh ché bién san pham thit citu sdy déo
v6i ty 18 sorbitol khac nhau (0%, 3%, 4%, 5%)
(Nguyen & Tran, 2016). Sau mdi 30 phut siy,
phan tich 4m do va danh gi4 cAm quan sin pham
dé so bo xac dinh gidi han ctia ty 1é sorbitol thich
hop cho san pham thit citu siy déo.

2.2.2. Xac dinh pham vi gidi han cuaa ty 1é glycerin

Tién hanh ché bién san pham thit citu sdy déo
véi ty 1@ glycerin khac nhau (0%, 1%, 2%, 3%)
(Nguyen & Tran, 2016). Sau mdi 30 phut siy,
phan tich 4m do va danh gid cAm quan sin pham
dé so bo xac dinh gidi han ctia ty 16 glycerin thich
hop cho san pham thit citu siy déo.

2.2.3. Xac dinh pham vi gidi han ciia ty 1& mudi &n

Chiing t6i tién hanh thi nghiém xac dinh thanh
phan gia vi cho san pham thit citu siy déo theo
qui trinh ché bién du kién dé xac dinh giéi han
clia ty 1é mudi an thich hop cho san pham thit
ciru say déo.

2.2.4. Thi nghiém ti wu héa ty 1é sorbitol, glyc-
erin, mubdi an

Chting t6i da thic hién bd tri thi nghiém theo
phuong phap bé mat dap ting (Responese Surface
Design), Box- Behnken (BDD) véi 3 yéu t6 khao
sat la ty lé sorbitol x1, ty lé glycerin x5 va ty 1é
mudi #n x3. Trén co s6 xac dinh xq, X2, X3 X8y
dung phuong trinh hdi quy thuc nghiem dé mo
t4 sut phu thudc cia 3 yéu td khao sat lén cac
chi tiéu theo doi. Tw d6 chon ra cac muc thich
hop clia cac yéu t6 khdo sat cho qua trinh siy.
Phuong trinh bac 2 ¢6 dang: Y = ag + a;x; +
ag2Xo + asX3 + b1X1X2 + b2X1X3 + b3X2X3 + Clx%
+ cox3 + c3x3 v6i y 1A do am san pham (%).

Tap chi Nong nghiép va Phat trién 18(4)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

93

3. Két qua va Thao luan

Theo két qua ciia thi nghiém, chiing t6i c6 dude
thanh phan va ty 1é clia nguyeén vat liu, gia vi,
phu gia cho san pham thit citu siy déo dugc gitt ¢
dinh cho tt c cac nghiém thic ctia thi nghiem
t6i wtu héa qua trinh sdy 1a thit cttu, md heo, bot
hwong liéu, tinh bot, gia vi,...

3.1. Thi nghiém téi wu héa ché d6 sy san
pham thit ciru siy déo

3.1.1. Thi nghiém xac dinh pham vi giéi han cta
nhiét d6 siy va thoi gian siy

Bién thién am do ciia san pham thit ciru sdy
déo theo thdi gian siy ting véi nhiét do siy khac
nhau duge thé hién ¢ Hinh 1.

30 &0 90 120 150 180 210 40 70 300

Thoi gian (phit)

Hinh 1. Anh hudng clia nhiet do, thdi gian siy dén
thay ddi &m do ciia san pham.

Két qua nghién cttu cho thiy & ciing téc do
gi6 thi nhiét do siy cang cao thi thoi gian siy
cang ngin, diéu nay ciing dugc két luan trong cac
nghién ctu cua cic tac gid Prachayawarakorn &
ctv. (2002); Djendoubi & ctv. (2009). Qua trinh
sy lam do am ctia sin pham gidm do nudc trong
nguyen lieu di chuyén tit trong ra ngoai, & nhiet
do6 cang cao nudc trong nguyén liéu thoat ra cang
nhanh (Ortiz & ctv., 2013). Nhiet do say gay bién
tinh cac protein da dugc nghién ciu tit 40 dén
80°C (Ofstad & ctv., 1996), trong khoang nhiét
do sy nay, san pham bi gidm do am, tit d6 gay
ra bién tinh ciia protein sgi cd va sy méit nudc
trong san pham.

Két qua khao sat cho thiy trong thsi gian siy
tit 180 dén 240 phit tng véi pham vi nhiét do
50°C dén 60°C, 4&m do clia san pham dao dong
trong khoang 20% va két qua danh gia cAm quan
san pham ciru siy déo cho thay nhitng mau trong
pham vi sdy 180 dén 240 phiit cho sin pham dugc

nhiéu ngudi va thich, c6 ciu tric mém déo, mau
dep.

Theo két qua trén, ching t6i chon pham vi gi6i
han nhiét do say tit 50°C dén 60°C va thoi gian
say tir 180 phit dén 240 phit dé thiyc hién thi
nghiém t6i wu hoa.

3.1.2. Xac dinh pham vi giéi han ciia téc d6 gié
khi siy

Qua mot s6 thi nghiém nghién citu ciia chiing
t6i lién quan dén téc do gi6 khi siy trén nguyén
licu thit heo, thit bo v& thiy san, két hgp tham
khéo tai lieu (Aranda & ctv., 2010), chung toi
chon téc do gi6 dé say san pham thit ciru sdy déo
1& 0,21 m/giay, 0,24 m/giay va 0,27 m/giay.

3.1.3. Thi nghiém xac dinh ché dé say téi uu

Tt cac thi nghiém xéc dinh pham vi &nh hudng
clia cac yéu t6 thi nghiem, gia tri ma héa va ma
tran cta thi nghiem t6i wu ché do sdy dugc thé
hién trong Bang 1 va 2.

Bang 1. Gia tri ma héa cic thong s6 thi nghiem
t6i wu qua trinh siy

2 Gia tri ma hé
Bién doc lap ia tri ma hoa

-1 0 1
x1: Nhigt do say (°C) 50 55 60
xo: Toc do gi6 (m/giay) 0,21 0,24 0,27
x3: Thoi gian sdy (phat) 180 210 240

Két qua thu dugc tir 15 thi nghiem da duge xi
1y bing phan mém théng ke JMP, tit d6 xac dinh
dudge mdi tuong quan gitta cac yéu té6 nhiét do
sdy, tbc do gi6, thoi gian sdy véi do am clia san
pham, dong thoi xay dung duge phuong trinh hoi
quy v dy doan céc thong sb clia cac yéu t6 cho
do Am t6i wu. Sy tuong quan gita do Am mo6 hinh
va do am thuc té dugc thé hién trong Hinh 2.

Gia tri R? ctia mo hinh 14 0,95; cho thay do
am thuc té va do &m mo hinh c¢6 sy tuong quan
v6i nhau. Chiing toi két luan 13 phuong trinh hoi
quy ¢6 mic do tuong thich kha cao, ¢ do tin cay
95%. Qua x1t 1y théng ké, cho thiy tac dong cia
nhiét do, thoi gian c6 anh huéng quan trong dén
do am ciia sdn pham c6 va ¢6 ¥ nghia thong ke (P
< 0,05). Sau khi loai bé nhitng yéu t6 khong c6
anh hudéng quan trong, ching t6i c6 dugec phuong
trinh hdi quy: y = 16,663 - 0,87x; - 0,6675x1x3.
Trong d6 y 14 do am ctia san pham (%), x; (nhiét
do sdy) va x3 (thdi gian sdy).
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Bang 2. Ma tran ciia thi nghiém t6i wu qua trinh siy

TT Ma tran Nhigt do say (YC) Toc do gi6 (m/giay) Thoi gian say (phit) Do am (%)
1 0- - 55 0,21 180 16,28
2 04- 55 0,21 240 16,81
3 0-+ 55 0,27 180 16,46
1 0 60 0,24 240 15,15
5 -0- 50 0,21 210 17,95
6  --0 50 0,24 180 16,45
7 0 55 0,24 210 16,47
8 +-0 60 0,24 180 16,41
9 40 60 0,21 210 15,54
10 40 50 0,24 240 17,86
11 -0+ 50 0,27 210 17,69
12 0 55 0,24 210 16,55
13 +0+ 60 0,27 210 15,89
14 0+t 55 0,27 240 16,49
15 0 55 0,24 210 16,97
Actnal by Predicted Plot AUILE G| Facter currant %
18 = ® O mam 55005122
17 5m 8 g nagan m-:%si
— 17 Ragpones Contowr CumentY  |gLmit  HILImt
2 16,51 PR LLLE — —— % E5mu ,
= : PR s T =
16
15,5 pett .'I',I
15— . . : . &
15 155 16 16,5 17 17.5 18 18,5 33 1
¥ Predicted P=0,0093 i L~
RSqQ=0.95 RMSE=0, 2961 5 _ 1
e 1
Hinh 2. Biéu do thé hién sy tuong quan gitta do 4m ]
mo hinh va do Am thuc té. 1 ]
504 \'!‘I
Mo hinh xac dinh duge cho thiy do am cta -
san pham nghich bién véi nhiét do say, véi tuong A wis :i:;x A P

tac gifta nhiét do sdy va thoi gian siy, diéu nay
dugc giai thich khi sy cang lau sé lam tc ché sy
kho ctia san pham do hinh thanh ctia mot 16p vo
protein trén bé mit gay ra sy kho ciing bé miit
dan dén cang siy & nhiét do cao va thoi gian sy
lau sé lam nudc trong san pham thoat ra cham
hon ban dau (Jittinandana & ctv., 2002).

Dy doan gia tri t6i wu ciia cac yéu t6 thi
nghiém: Sy tuong tac clia cac yéu t6 khao sét clia
ché do sy dugc biéu dién qua dudng dong mic
duge thé hien ¢ Hinh 3. Ching t6i chon dudc cac
thong sb sdy téi vu: nhiét do say 56°C, tdc do gié
0,24 m/giay va thai gian sdy 209 phit thi do am
clia san pham 13 16,5%.

Kiém chiing gia tri t6i wu tit mo hinh thyc
nghiém: T cac thong s6 t6i wu clia ché do say

Hinh 3. Dudng dong mic biéu dién tuong quan gitta
do 4m va ché do say.

san pham thit ciru siy déo dugc xac dinh bing
phuong trinh ctia mé hinh bé mit dap tng, ching
toi tién hanh thic nghiem dé kiém chiing lai céc
thong s6 t6i wu, chitng minh tinh xac thyc cla
mo hinh. Chung to6i thuc nghiém trén céc thong
s6 t6i wu véi 3 lan lap lai, 14y gia tri trung binh,
két qua dudce trinh bay & Bang 3 va 4.

Két qua cho thdy do am san pham thit citu
sdy déo c6 sy khac biét gitta mo6 hinh va thuc
té 1& 1,19% nho hon 5%, nén md hinh c6 gia tri
thuc tién va c6 thé ap dung vao thic té sin xuat.
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Bang 3. Két qua kiém ching gia tri do am thuc
nghiém clia qua trinh siy thit citu

Tham s6 théng ké Do am san pham thue

té (%)

1 16,49

2 16,17

3 16,25

Do am trung binh 16,30
SD 0,17

Bang 4. Kiém ching gia tri t&i wu tit moé hinh
bang thiuc nghiém

Lo ~ Dbieu kién
Tham so0 thong ké Mo hinh  Thuc
Do am san pham (%) 16,50 16,30
Do lech chuan (SD) 0 0,17

Chiing t6i chon ché do siy ap dung vio san xuit
1: nhiét do say 56°C, thoi gian say 210 phiit, toc
do gi6 0,24 m/giay.

3.2. Thi nghiém t6i wu héa ty 1é sorbitol, glyc-
erin, mubi an

3.2.1. Thi nghiém xac dinh pham vi gidi han ty lé
sorbitol

Bién thién am do ciia san pham thit ciru sdy
déo theo thai gian siy ting vdi ty 1é sorbitol khac
nhau duge thé hien & Hinh 4.

Két qua danh gia cAm quan san pham ing v6i
mbi 30 phit sdy cho thiy da s6 miu trong pham
vi ty 1& sorbitol 4% cho san pham duge nhiéu
ngudi wa thich, c6 cau tric mém déo.

Theo két qua trén, ching t6i chon pham vi gi6i
han ty 1é sorbitol tit 3,5% dén 4,5% dé thuc hién
thi nghiém t6i wu hoa.

3.2.2. Xac dinh pham vi gidi han cuaa ty 1é glycerin

Bién thién am do clia sdn pham thit citu say
déo theo thoi gian siy tng véi ty 1& glycerin khac
nhau duge thé hién & Hinh 5.

Két qua danh gia cdm quan san pham ing v6i
mbi 30 phiit sdy cho thiy da s6 miu trong pham
vi ty 1& glycerin 2% cho sin pham dugc nhicu
ngudi wa thich, ¢6 cau tric mém déo.

Theo két qua trén, ching to6i chon pham vi gisi
han ty 1¢ glycerin tit 1,5% dén 2,5% dé thuc hien
thi nghiém t6i wu héa.

3.2.3. Xac dinh pham vi gii han ctia ty 1& mubdi &n

Ching t6i da tién hanh thi nghiém x4c dinh
thanh phan gia vi cho san pham thit ciru sdy déo
theo qui trinh ché bién du kién va s bo xac dinh
gidi han ctia ty 16 mudi &n thich hgp cho san pham
thit ctru say déo 1a 3,2% dén 3,6%.

3.2.4. Thi nghiém t6i uu héa ty 1é sorbitol, glyc-
erin, mudi an

Tt cac thi nghiém xac dinh pham vi &nh hudng
clia cdc yéu t6 thi nghiém, gia tri ma héa vi ma
tran ctia thi nghiém téi wu ty 1é sorbitol, glycerin
va mubi an duge thé hien trong Bang 5 va 6.

Bang 5. Gia tri ma héa céc thong s6 thi nghiem téi
uu ty 1é sorbitol, glycerin va mudi an

Gia tri ma hoa

Bién doc lap

-1 0 1
x1: TY 1& sorbitol (%) 35 4 45
xo: T¥ 1 glycero (%) 1,5 2 25
xa: T9 16 mubi an (%) 32 34 36

Két qua thu dugc tit 15 thi nghiem da dugc
xtt 1y bing phan mém théng ke JMP, tit d6 xac
dinh duge mbi tuong quan gita cac yéu td ty lé
sorbitol, glycerin va mudi an v6i hoat do nude ciia
sén pham, dong thai xay dyng duge phuong trinh
hoéi quy va dy doan cac thong s6 clia cac yéu tb
cho hoat do nude ciia san pham thit ciru sdy déo
13 t6i wu. Sy tuong quan gitta hoat do nudc san
pham ctia mo hinh va thuc té duge thé hien trong
Hinh 6.

Gia tri R? ctia mo hinh 1a 0,98; cho thay
hoat do6 nuéc sdn pham thuc té v mo hinh c6
sy tuong quan v6i nhau. Ching toi két luan 1a
phuong trinh héi quy c6 mic do tuong thich
kh4 cao, & do tin cay 95%. Qua xit 1y théng
ké, cho thiy tac dong clia ty 1& sorbitol, glyc-
erol, mudi an c6 anh huéng quan trong dén do
am ciia san pham c6 va c6 § nghia théng ke (P
< 0,05). Sau khi loai boé nhitng yéu t6 khong
c¢6 anh hudng quan trong, ching t6i c6 dugc
phuong trinh hdi quy: y = 0,691 - 0,039x; +
0,0135x2 + 0,0125x3 - 0,02675x1x2 - 0,01775X2X3
+ 0,013875x2 - 0,028125x2 + 0,012375x2. Trong
d6: y 1a hoat do nudc (aw) clia thit citu say déo
(%), x1 (t¥ le sorbitol), x5 (t3 1& glycerin) va x3
(ty lé mudi an).

M5 hinh x4ac dinh dugce cho thiy hoat do nuéc
ctia san pham phu thuoc, bi &nh hudng nhiéu vao

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 18(4)


http://jad.hcmuaf.edu.vn

96

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Am @3 (%)

; -".I \i * o
45 ‘ .
- 4 '.:'.:'.:'.::- .-=.:.:=:- #5715 "
a0 I 21 o
i I
L e, B I sasaaaes Paiby.. i¥
e -II":I-:"-. e Pa
| o + .
Ev i . . LT o
T . L e
2t . g 54,51
T L TTT
L R LR TP
o~ 0= 9F 05 - 0,107 + 35,384 -
= RF - 0945 - L]
15 . _—
L
10
30 B0 50 120 150 130 210 240 270 300
Thoi gian (phit)
Hinh 4. Bién thién 4m d6 ctia san pham theo thoi gian siy tng véi ty lé sorbitol khac nhau.
Am do (%) )
5 ® .
45 00001 0,128 + 51528 :
[ ] .-""-' w9574 - 3
47 l.ll""--.""g ......... Py i
1 S ;
. 8- . e it -
--'.n.._ o L ] » .I R =098 Po
- L . g .
el L . L -
25 . e
. ) »
P . .
0 0= 00001 « 0,085 + 32,159 e T, L I el ".':.':"5 ";j' 47356
o+ oo L . gk LTI B e . 09735
w | TTEEL T T e
1
30 &0 80 120 150 180 210 240 270 300
Thaoi gian (phat)

Hinh 5. Bién thién 4&m do clia sin pham theo thoi gian siy tng véi ty 1é glycerin khac nhau.

ty lé sorbitol, glycerin, mudi #n, ding v6i nhan
dinh ctia Sikorski & ctv. (1976); Shenouda (1980),
mubi an 13 mot yéu té6 Anh hudng dén hoat do
nuéc clia san pham trong qua trinh siy, mudi
lam protein bién tinh tao thuan lgi cho st khuéch
tan ctia do am tit nguyen lieu trong qué trinh say
(Nketsia-Tabiri & Sefa-Dedeh, 1995).

Dy doan gia tri tdi wu clia cidc yéu td thi

nghiém: Sy tuong tac clia cac yéu t6 khao sat (ty
lé sorbitol, glycerol, mudi #n) duge biéu dién qua
dudng dong miic duge thé hien ¢ Hinh 7. Chiing
toi chon dugc cac ty 1é sorbitol, glycerol, mudi &n
t6i wu cho qua trinh say 1 4,37% sorbitol, 1,93%
glycerol va 3,4% mubi @n, san pham c6 hoat do
nudce la 0,67.

Kiém ching gia tri t6i wu tit mo hinh thuc
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Bang 6. Ma tran ciia thi nghiém t6i wu ty 1é sorbitol, glycerin va mudi an

TT Ma tran Sorbitol (%) Glycerol (%) Mubi (%) aw
1 0 4 2 3,4 0,685
2 0 4 2 3.4 0,693
3 +0- 45 2 3,2 0,663
i 0+ 1 15 3,6 0,694
5 04+ 4 2,5 3,6 0,69
6 04 4 2,5 3,2 0,692
7 0+ 3.5 P 3,6 0,749
8 +0+ 4,5 2 3,6 0,702
9 0 A 2 3.4 0,695
10 --0 3.5 15 3.4 0,682
11 40 3.5 2.5 3.4 0,758
12 0-- 4 15 3,2 0,625
13 0 45 2.5 3.4 0,618
4 -0 3.5 2 3,2 0,755
15 40 45 15 3.4 0,649

- nghiém: T cic ty 1é sorbitol, glycerol, mudi &n
0,757 Rl t6i uu clia san pham thit citu siy déo duge xac
] T dinh bang phuong trinh ctia md hinh bé mat dap
= o7 . ting, ching toi tién hanh thyc nghiem dé kiém
= 1 o ching lai cac thong s6 tdi wu, chiing minh tinh
0.65- .- < xac thuc ctia mo hinh. Ching t6i thue nghiem
{1 < trén cac thong sé tdi wu véi 3 lan lap lai, lay gia
0.6+ : | : . tri trung binh, két qua dugc trinh bay & Bang 7

0.6 0,65 0.7 0,75

va 8.
¥ Predicted P=0,0006
RSq=0,98 RMSE=0,0088

Bang 7. Két qua kiém ching gid tri do6 am thuc
nghiém clia qué trinh siy thit cttu

Hinh 6. Biéu do tuong quan giita hoat do nudc san —
Hoat do nudc san

pham tng v6i mo hinh va thuc té. Tham s6 thong ke . >
pham thuec te
Honz vert Factor Current X 1 0,655
S @ e gt 2 0,638
o o mud 34
Respones Contour Current¥ Lo Limit  HILimit 3 0,649
—Y Q57 05700102 a5 .
= Hoat do nuéc 0,647
SD 0,009

z Bang 8. Kiém chiing gia tri t6i wtu tit mé hinh
E bing thuc nghiém

Diéu kien
Mo hinh Thuc té
Hoat do nudc san 0,670 0,647

- Bién doc lap

1I52.5 ave H ake a5 phf;m (aW)
— D5 lech chuan (SD) 0 0,009
Hinh 7. Dudng dong mic biéu dién tuong quan gitta
hoat do nudc thit ciru siy déo va ty 1& sorbitol, glyc- Két qua cho thiy hoat do san pham thit ciru
erol, muoi an. sdy déo c6 sy khac biét giita mo hinh va thyc té

13 3,38% nho hon 5%, nén mo hinh cé gia tri thyc
tién va c6 thé 4p dung vao thuc té san xuat.
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4. Két Luan

Thit cttu sdy déo 1a mot sdn phadm méi, cac
thong s6 kj thuat cia qui trinh san xuét can dude
nghién cttu, trong dé qua trinh siy quyét dinh
quan trong dén chat lugng clia sin pham. Két
qud nghién cttu di x4c dinh dudc qua trinh siy
t61 wu dé ap dung trong thuc té san xuét, do6 la:

Ché do sy t6i uu dua vao san xuét véi nhiét
do say 56°C, thai gian sdy 210 phit & téc do gié
0,24 m/giay.

Ty lé sorbitol, glycerol, mudi &n tdi wu cho
qué trinh sdy 1 4,37% sorbitol, 1,93% glycerol
va 3,4% mudi an.
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ABSTRACT

This study examined factors affecting on chlorophyll extraction
from FEgyptian Luffa leaf for using as food colorant. Optimal
conditions for chlorophyll extraction were ethanol 96% for 97
minutes at 49°C and extraction speed at 123 rpm. The quality
of extracts was investigated for microorganisms, heavy metals
andantioxidant activity by using the DPPH (2-2-diphenyl-1-
DPPH ) method. The free radical scavenging activities of extract
presented by the ICsq value was 261,7 ug/mL.
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Nghién citu tach chiét Chlorophyll tit 14 muép (Egyptian Luffa)

Mai Huynh Cang*, Nguyén Hong Nguyén, Huynh Thi Giao & Lé Thi Nhw Y
Bo Mon Cong Nghé Héa Hoc, Trusng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO

Bai bao khoa hoc

TOM TAT

Nghién cttu nay khdo sat cac yéu té6 anh hudng dén qua trinh

chiét chlorophyll tit 14 muép nhim tng dung tao mau trong

Ngay nhan: 19/07/2018
Ngay chinh stta: 22/12/2018
Ngay chap nhan: 28/02/2019

thuc pham. Diéu kién t6i wu dé tach chiét chlorophyll trong 14
mudp 13 chiét ngam dam vdi ethanol 96%, thsi gian chiét 1a 97
phat, nhiét do chiét 1a 49°C, téc do khudy la 123 vong/phit.

Ché phdm mau dudc xac dinh chi tieu vi sinh vat, kim loai

Twu khéa

nang vd kha niang khang oxi héa bang phuong phap DPPH

(2-2-diphenyl-1-picrylhydrazyl). Kha niang bit gbc tu do cia

Chlorophyll
Egyptian Luffa
L& muép

*Tac gia lién hé

Mai Huynh Cang
Email: maihuynhcang@hcmuaf.edu.vn

1. Dat Van Dé

Cay mudp huong (Egyptian Luffa) 1a mot loai
cay thao dang day leo sébng & ving nhiét déi va
can nhiét déi, 14 don dang moc cach, phién la
hinh trai xoan, day hinh tim, mép la c6 riang cua
(Nguyen, 2016). L4 mudp khi gia duge st dung
dé tao cac thuc phdm c¢6 mau xanh tuong tu nhu
14 dia, ngoai ra 14 mudp con dudgc st dung nhu
mot loai thdo duge do ching cé chita cac chat cé
hoat tinh sinh hoc, dic biét 1a kha nang khang
khuan va khang oxi héa. Theo Nguyen (2016), 14
mudp c6 kha nang khang cac loai vi khuan nhu
Bacillus Subtilis, Escherichia Coli, Staphylococ-
cus Aureus, Samonela Typhi do c¢6 chita saponin,
alkaloid v& glycoside. Thanh phan héa ly trong
14 mudp tudi trinh bay Bang 1 (Nguyen, 2016).
Chat diep luc (chlorophyll) 13 mot sic t6 mau
xanh 14 cay dudc tim thiy trong hau hét tat
c& cac thuc vat, tdo va vi khudn Cyanobacteria.
Chét diép luc 1a mot sic t6 mau xanh 14 cay bao
gdm vong tetrapyrrole v6i mot ion magié & trung
tam, né c6 mot dau ky nuéc dai 1a chudi phy-
tol trong cau tric phan tit (Rajalakshmi & Banu,

chlorophyll thé hién qua gia tri ICso 1& 261,7 pg/mL.

2015). C6 hai loai chat diép luc chinh 1a chloropyll
a va chlorophyll b (Hosikian & ctv., 2010). Sy
khéac biét gitta hai chat diep luc nay 14 mot nhom
methyl trong chlorophyll a duge thay thé bdi mot
nhém formyl trong chlorolophyll b (Rajalakshmi
& Banu, 2015).

Chlorophyll a la sic t6 chinh trong thuc vat,
ching chuyén déi nang lugng anh sdng thanh
nang lugng héa hoc thong qua qué trinh quang
hop (Costache & ctv., 2012). Vi chlorophyll 1a cac
sic t6 xanh c6 chita mot vong porphyrin xung
quanh cac electron tu do nén ching c6 thé nhan
hoac cho electron dé& dang. Vi vay, sau khi hap
thu nang lugng clia dnh sang, chlorophyll sé cung
cAp cac electron ning lugng t6i mot bo té bao
dé bat dau qua trinh quang hgp (Ridwan & ctv.,
2017). Quang hgp 1a mot qua trinh st dung nang
lugng anh sang cting véi nuée va carbon dioxit dé
tao ra oxy vi carbohydrate cung cap cho sy séng
trén trai dat (Hosikian & ctv., 2010).

Tinh chat Iy hoc quan trong nhét 1a chlorophyll
c6 kha ning hap thu nang lugng ang sang chon
loc. Quang pho hap thu cuc dai ctia chlorophyll
ving tia xanh (A: 430 - 460 nm) va ving anh
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Bang 1. Thanh phan héa 1y trong 14 mudp tuoil

Trong 100 g 14 mudp tuoi

Nuée
(2) (keal)
94 14

(2)
1,6

(2)
0,1

Nang lugng Chéat dam  Chét béo

Chit x6 Tro Calcium Phosphate
(2) (g)  (mg) (mg)
2,7 1,6 330 33

Ngudn: Nguyen (2016).

sang d6 (\: 620 - 700 nm). Chlorophyll dé bi bién
ddi thanh pheophytin (c6 mau olive) trong moi
trudng acid va nhiét do cao do hydro thay vao vi
tri nhan Mg (Ngo, 2012).

Hién nay, chlorophyll dugc nghién ciu va st
dung rong rdi trong nhidu linh vic nhu: chat
mau ty nhién trong thyc pham (Putra & ctv.,
2017); tong hgp trong nganh héa hoc va vat ly
cho cac tung dung khéac nhau 1a dién ti&, photo-
physics, quang dién, dién héa (Rajalakshmi &
Banu, 2015); cung cap cac lgi ich stc khée nhu
chéng dot bién va chdng oxy héa c6 vai tro tich
cyc trong viéc phong - tranh bénh ung thu (Pu-
tra & ctv., 2017). Dac bigt, v6i ban chat khong
doc hai ctia chlorophyll, tinh chat khang khuan
va khit miti nén chlorophyll 14 mot san pham chi
chét trong diéu tri nhiém tring miéng, loét mo,
khéi u, ung thu (Hosikian & ctv., 2010).

Muyc tiéu clia nghién citu 1a khio sat cac yéu t6
adnh huéng dén quéa trinh tach chiét chlorophyll
tir 14 mudp nhim muc dich tao ché pham mau tu
nhién ding trong ché bién bién thiuc pham.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén liéu

Nguyén liéu chinh dugc st dung la 1la mudp
huong (Egyptian Luffa) trong tai Long An. La
tuoi (tit 4 dén 5 thang, kich thude 14 dai 8 - 16
cm, rong 7 - 20 cm) rita sach, siy kho tai 53°C,
xay nhé (kich thuéc 0,5 mm < d < 1 mm), béo
quan trong t1i zip ¢ nhiet do phong (co6 silicagel
hit am).

Hoéa chat st dung: Ethanol 99%, KI 99,9%,
12 99,9%, 1-a naphthol 99,9%, H,SO,4 98%, acid
acetic 99%, FeClz 99,9%, NaOH 20%, HCI 36,5%,
chloroform 99% c6 ngudn gbc tit Trung Qube,
dugc mua tai Cong ty TNHH Héa Chat Bach
Khoa, TP. H6 Chi Minh.

Thiét bi stt dung: My siy khay (Bo mon Cong
nghe héa, Dai hoc Nong Lam TP. Ho Chi Minh),
méy co quay chan khong Stuart RE 300B (My),
may quang phd UV-VIS Genesys 20 (My), can

dién tit 3 6 (My), bé diéu nhiet Memmert WNB
(Diic).

2.2. Phuong phap nghién cidu

2.2.1. Khao sat thanh phan héa ly ciia nguyén ligu
14 muép

Xac dinh chi tieu hoa ly: do am (sdy, can khong
ddi), ham lugng tro tong (TCVN-5253-90), do
mau (may so mau Lab, Chroma meter CR- 400).

2.2.2. Dinh tinh thanh phan héa hoc nguyén lidu
(Chakraboty & ctv., 2017)

Alkaloid: 0,5 mL mau + 4 - 5 giot dung dich
(2 g KI 4 1,27 g Iy + 100 mL H20). Dung dich
phén tng c6 mau do nau.

Carbohydrates: Hoa tan 3,75 g 1-a naphthol +
25 mL ethanol 99% + 2 mL miu + 2 mL HySO4
vao 6ng nghiém sau dé tron dung dich, dé yén 2-3
phit. Dung dich phén tng tach thanh 2 mau doé
va tim.

Glycoside: 5 mL mau + 2 mL acid acetic 4+ 1
giot FeClg sau d6 thém tur trt H,SO4 dam dic.
Dung dich phan ting c¢6 vilng mau nau bé miit.

Flavanoid: 2 mL mau + vai giot NaOH 20%.
Dung dich phan ting c6 mau vang va bi mat mau
khi théem HCI loang.

Phenol: 1 phan miu + dung dich FeCl; 5%.
Dung dich phén tng c6 mau xanh dam hoic den.

Tannins: 2 mL mau + 1 mL HC1 1%. Sau phén
ing c6 két tha do.

Saponin: 2 mL mau + 6 mL HyO lic manh
dung dich. Xuét hién dich khodng 5 phit.

Terpenoids: 1 mL Chloroform + 2 mL méu +
vai giot HoSO4 dam diac. Sau phan ting c6 két tia
nau hoi do.

2.2.3. Khio sat qua trinh tach chiét chlorophyll
trong la mudp

Chiét chlorophyll trong 14 mudép bang phuong
phap ngam dam, nguyén lieu khé cé6 kich thuse
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tit 0,5 mm < d < 1 mm. Ti & nguyén liéu/dung
moi 14 1/30. Khéo sat ham lugng chiét chlorophyll
khi thay déi cac yéu t6 do am nguyeén licu (sau
thoi gian siy 3 gio, 5 gio, 7 gid va 8 gid), nong
do dung moi (ethanol 99,5, 96, 80 va 70%, v/v),
nhiét do chiét (nhiet do phong, 40 va 50°C), t6c
do khudy (50, 100, 300 va 500 vong/phit) va thoi
gian khuay (30, 60, 90 va 120 phut).

Duing phuong phép tric quang UV — VIS dé
xac dinh ham lugng chlorophyll trong dich chiét.
Sau khi co6 quay chan khong dé dudi dung moi,
chat kho sé duge dem pha loang dé tién hanh do
quang. Lay 2,5 ml dich chiét pha lodng cho vio
cuvet ¢6 kich thuée 12,5 x 12,5 x 45 mm. Heé sb
A néu khong vugt qua 2 sé duge chap nhan. Ham
lugng cholorophyll duge tinh theo phuong phap
do quang pho ké UV-Vis.

2.2.4. Phuong phap bé mat dap iing (response sur-
face methodology) — kiéu quay tam

Ba thong s6 cia qua trinh chiét: Thoi gian
khuéy (X1), nhiet do khuay (Xs) va téc do khuay
(X3). Thi nghiém duge bd tri theo kidu truc tam
quay (Rotatable Central Composite Design) véi
15 thi nghiém dé x4c dinh &nh hudng ctia cac yéu
t6 va t6i vu héa qua trinh chiét chlorophyll a.

Phuong trinh téng quat: Y = aX? + bX3 +
CX% + abX1X2 + aCX1X3 + bCXng.

Trong dé: a, b, ¢ 1an lugt 13 he s6 clia cac thong
s6 X1, Xa, X3; Y 13 ham lugng chlorophyll.

2.2.5. Xac dinh cac chi tiéu vi sinh vat, kim loai
nang cta mau chlorophyll

Ché pham chlorophyll duge dem danh gia cac
chi tieu vi sinh vat (E. Coli, Salmonella), kim
loai nang (Pb, Hg), vi sinh vat hiéu khi theo tieu
chuan 46/2007 QD-BYT.

2.2.6. Khao sat kha nang khang oxi héa cta chloro-
phyll theo phuong phap DPPH

Theo co ché bit gbc tu do sé chuyén goc tu
do DPPH (1,1-diphenyl-2-picrylhydrazyl) tit mau
tim sang vang nhat. Xac dinh kha niing bat gbc
tu do clia chat nghién cttu bing phuong phap do
do hap thu cia mau tai budc séng A = 517 nm.
Ascorbic acid duge st dung lam chat dbi chiéu.

Phan trim b#t gbc ty do DPPH clia chét
nghién citu duge tinh theo cong thic sau:

Q%) = <1—H) % 100
0 — fic

Trong doé:

A 13 do6 hap thu clia dung dich chia méiu thi

Ag 1& do hap thu ctia DPPH khi khong c6 mau

A, 1a do hap thu ctia dung dich chita chat dbi
chiéu

Gi4 tri ICs¢ dudc tinh bing phan mém Graph-
Pad Prism thong qua dudng chudn phan tram tc
ché (dudng chuan duge xay dyng tit 6 nong do
khéac nhau).

2.2.7. Phuong phap b tri thi nghiém va xit 1i s
ligu

Thi nghiém dugce bd tri theo kiéu ngdu nhien
hoan toan, lap lai 3 1an. S8 lidu dugce tinh toan
béng phan mém thdng ké Statgraphics centurion
XV dé xac dinh do anh hudng ctia cac yéu t6 len
ham lugng chlorophyll 6 do tin cay 95%, su khac
bigt gitta cac nghiém thic thong qua bang LSD.
Sau khi thyc hién tat ci cac thi nghiem so bo,
tién hanh bd tri thi nghiém t6i wu truc tam quay
Rotatable Central Composite Design dé chon ra
diéu kién chiét chlorophyll pht hgp nhét.

3. Két Qua va Thao Luan
3.1. Dinh tinh thanh phan héa hoc nguyén liéu

Két qua trong Bang 2 cho thay trong dich chiét
14 muép c6 chia alkaloid, glycoside va saponin.
Alkaloid va glycoside 1& nhitng thanh phan tao vi
dang cho 14 mué6p, saponin 13 thanh phan dugc
Iy ¢6 hoat tinh sinh hoc gitp tao nén duge tinh
cho 14 muép. Ham lugng tro téng trong 14 mudp
nguyén ligu khoang 2.5%. Do am theo cd s§ w6t
1& 79,9% (Béng 3)

Bang 2. Dinh tinh thanh phan héa hoc trong dich

chiét 14 muép
Thanh phan Co
Alkaloid X
X

Khong

o

Carbohydrates
Glycoside

Flavanoid

Phenol

Tannins

Saponin X
Terpenoids

Quinones

Oxalate

MoK XK
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Bang 3. Cac thanh phan khac trong 14 muép tuoi

Thanh phan khac Ham luong
Ham lugng tro tong 2,598% =+ 0.55
Do am (wb) 79,9% + 2.85
Do o Mat dam  L* — 37.297 a* —-10,077 b* = 15,137
Mat nhat L* = 48,467 a* =-11,077 b* = 18,580

Bang 4. Ham lugng chlorophyll trong 14 muép so v6i cdc nguyeén liéu gidu chlorophyll

phd bién khac

Nguyén lieu

Lugng chlorophyll (mg/g)

L& mudp 4,31
La dita (Le, 2000) 4,91
Suap lo xanh (Garcia & ctv., 2000) 2,95
Téo Spirulina (Duong & ctv., 2010) 1,0
Rau bina (Le, 2014) 6,98
Bang 5. Két qua do am 14 mudp sau khi sy
Thoi gian sdy (gio) 3 5 7 8 9
D6 dm (%) 3508 + 1,05 30,92+ 1,22 2423 + 0,95 20,12 + 1,06 20,01 + 0,85

Bang 4 cho thay, ham lugng chlorophyll trong
14 muép la khodng 4,31 mg/g, tuong duong véi
14 dia (la loai 14 ¢6 ham lugng chlorophyll cao
phd bién, thudng duge dimng dé tao mau trong
ché bién thyc pham). Hién nay xu huéng chiét
chlorophyll tit tdo bién kha phd bién do lugng
chlorophyll chiét duge cao dong thsi khong qua
giai doan tinh sach phtc tap, tuy nhién viéc dung
14 mu6p chiét chlorophyll c6 thé tan dung nguon
nguyén liéu ré tién sdn cé gitip nang cao hiéu qua
kinh té ctia cay mudép huong.

Hinh 1 & Bang 5 cho thiy ham lugng chloro-
phyll thay déi theo thoi gian siy v do 4&m nguyén
licu. Thoi gian say 8h (do am khoang 20,12%),
ham lugng chlorophyll bat dau gidm. Két qua
phan tich ANOVA cho thay thdi gian siy anh
hudng c6 § nghia 1én ham lugng chlorophyll & do
tin cay 95%. Ham lugng chlorophyll cao nhit &
thoi gian sdy 7 gio va khac biét c6 ¥ nghia so véi
céc thoi gian sdy khac (P < 0,05). Chon thai gian
sdy 7 gid cho cac thi nghiém tiép theo. Néu tiép
tuc sdy lén 8 gig thi ham lugng chlorophyll a bit
dau giam vi chlorophyll d& bi phan hity & nhiét
do trén 50°C khi sy trong thoi gian dai vd ham
lugng acid c6 trong dich bao clia 14 két hgp véi
nhiét do cao lam chlorophyll chuyén héa thanh
pheophytin (c6 mau xanh olive). Nguge lai, véi
thoi gian sy thap hon 7 gio thi do am ciia nguyén
lidu con cao lam gidm higéu suit tach chlorophyll;
dong thoi, do am cao con la nguyén nhan gop

phan ddy nhanh qua trinh oxy héa chlorophyll
trong nguyén lieu (Putra & ctv., 2017).

]
"
=]

208.1

¥]
=}
=]

162.0 164.6

135.0

—
bw Q9
S o C

Ham lwong chlorophylla
(ng/ml)

=}

3 5 ) 7 8
Thdoi gian say (gid)

Hinh 1. Anh huéng ctia thdi gian sdy dén ham luong
chlorophyll a.

3.2. Anh huéng ctia ndng dd dung méi t6i ham
lugng chlorophyll thu dugc

Hinh 2 cho thiy ham lugng chlorophyll thay
déi theo nong do dung moi va 3 nong do ethanol
96% thi ham lugng chlorophyll bat dau gidm. Két
qud phan tich ANOVA cho thiy 4nh huéng cia
nong do dung méi lén ham lugng chlorophyll 13 c6
¥ nghia ¢ do tin cay 95% (P < 0,05), ham lugng
chlorophyll 6 ndng do 99,5% l& cao nhat nhung do
khac biét khong ¥ nghia véi nong do 96% & do tin
cay 95% nén chon ethanol 96% lam dung méi cho
céc thi nghiém sau. Nong do ethanol cang cao,
lugng nuée trong dung moi it, do phan cyc cia
dung moi giam nén chlorophyll dé dang ra khoi
nguyeén lieu. Ethanol 70% c6 ham lugng nudc kha
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cao (chiém 42% thé tich) nén mau bi oxi héa do
oxi trong nudc sé phan dng véi chlorophyll khi
tiép xtc trong thoi gian dai sé lam méu chiét c6
mau nga sang vang nén khong tién hanh xac dinh
ham lugng chlorophyll.

3 500 | 4615 4572

z 416.6

o' 400 -

o=

5 £300

50 3,

£=200

g

g 100 -

T, _ _ 0.0
99.5 96 80 70

Nong do dung moi (%)

Hinh 2. Anh huéng ctia ndng do dung moi dén ham
lugng chlorophyll a.

3.3. Anh huéng cta nhiét do chiét t6i ham
lugng chlorophyll a thu dugc

Hinh 3 cho thay ham lugng chlorophyll thay ddi
theo nhiét do va tang & nhiet do 50°C. Két qua
phan tich ANOVA cho thay anh huéng ctia nhiét
do 1én ham lugng chlorophyll 14 ¢6 ¥ nghia & do
tin cay 95% (P < 0,05), ham lugng chlorophyll &
50°C la cao nhat va khac biét c6 ¥ nghia so véi
céc nghiem thic khéc. O 60°C thi chlorophyll bat
dau chuyén sang mau vang do chlorophyll chuyén
thanh pheophytin, nén thi nghiém chi diung lai
& nhiet do 50°C dé dam béo chlorophyll khong
bi bién déi. Nhiét do ting, qua trinh tham thau
dung moéi vao thanh té bao va hoa tan chlorophyll
vao dung méi dién ra nhanh hon, dong thsi qua
trinh khuéch tan chlorophyll ra khéi vach té bao
sé dién ra nhanh hon lam cho lugng chlorophyll
thu dugc cang nhiéu.

3.4. Anh hudng citia téc d6 khudy t6i ham
lugng chlorophyll thu dugc

Hinh 4 cho thiy ham lugng chlorophyll thay
déi theo toc do khudy va & téc do khudy 500
vong/phtit ham lugng chlorophyll gidm. Két qua
phan tich ANOVA cho thay anh huéng ciia toc
do6 khudy len ham lugng chlorophyll 13 c6 ¥ nghia
& do tin cay 95% (P < 0,05), ham lugng chloro-
phyll & téc do khudy 300 rpm 1a cao nhat nhung

1800
1600
1400
1200 -
1000 -

1540.5

1291.9 1342.5

(ng/ml)
k= -]
g88

200 -

34 40 50
Nhiét do chiét (°C)

Ham lwong chlorophylla

Hinh 3. Anh huéng ctia nhiét do chiét dén ham luong
chlorophyll a.

do khéc biet khong c6 ¥ nghia ¢ do tin cay 95%
v6i tbe do khudy 100 rpm nén chon 100 rpm cho
cac thi nghieém tiép theo. Téc do khudy cang ting
ham lugng chlorophyll thu dugc cang cao do nhiét
do cao thi cac phan ti hat di chuyén nhanh hon
lam tang kha nang tham thau qua thanh té bao.
Khi ting téc do khuiy len 500 rpm thi lugng
chlorophyll bit dau giam do téc do khudy cao
1 phan chlorophyll s& bi oxi héa, 1 phan do do
nhét ctia dich tang lam gidm hiéu qua chiét mau.

1200
= 1022.8  1030.9
Z 1000 948.3
oy
E ~ 800
S SD 600 - 540.9
o =
2= 400
2 2
g 200
=
i 0 : :
50 100 300 500

Tbc dé khudy (rpm)

Hinh 4. Anh huéng ctia téc do khudy dén ham luong
chlorophyll a.

3.5. Anh huéng ctia thoi gian khudy t6i ham
lugng chlorophyll thu dugc

Hinh 5 cho thiy ham lugng chlorophyll thay
ddi theo thai gian khudy va ¢ thoi gian khudy
120 phiat thi ham lugng chlorophyll gidm. Két
qua phan tich ANOVA cho thay anh hudng ctia
thoi gian khudy lén ham lugng chlorophyll 1a c6
¥ nghia & do tin cay 95% (P < 0,05), ham lugng
chlorophyll & 90 phit 13 cao nhat va khac biét y
nghia & do tin cay 95%. Thai gian khuiy cang lau
sé lam ting thoi gian tiép xic gitta nguyén lieu
va dung moi nén ham lugng chlorophyll thu dugc
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Bang 6. Sy 4nh huéng clia cic yéu t6 téi wu 1én ham lugng chlorophyll

Term Estimate Std Error t Ratio Prob > [t]
Intercept 1.322,191 54,339 24,33 < ,0001%*
Thoi gian khudy (60, 120) 325835  3.197,027 1,02 0,3549
Nhiet do khudy (45, 55) -485,252  3.197,027  -1,52 0,1895
Toéc do khuay (0, 200) 90,1415  3.197,027 2,82 0,0371*
Thoi gian khudy* Nhiet do khudy 983,225  3.574,384 0,28 0,7943
Thoi gian khudy*Téc do khuay -118,745  3.574,384  -0,33 0,7532
Nhiéet do khudy*Téc do khuiy -28,388 3.574,384 -0,79 0,4631
Thoi gian khudy*Thoi gian khudy ~ 5.741,772  6.304,622  -0,91 0,4042
Nhict do khudy*Nhiet do khudy ~ 1.130,852  6.304,622  -1,79 0,1328
Téc do khudy*Téc do khuay 203,7637  6.304,622 -3,23 0,0232*

Bang 7. Két qua t6i uu

Yéu t6

Gia tri dé xudt

Gia tri lam tron

Thoi gian khuay (60,120)
Nhigt do khuay (45,55)
Téc do khudy (0,200)

Gia tri chlorophyll du doan
Gia tri chlorophyll thuc

97,198794 97
48,834786 49
123,04329 123
1342,1403

1294,229 + 14,305

cang cao.

S 1600 14550 .
R 12157 1305.0
2 1200 - 10106

S _ 1000 '

23 0

TS 600

o0 =, 400

§= 200

2 0

| 30 60 90 120
T Thoi gian khuay (phut)

Hinh 5. Anh hudng clia thdi gian khuidy dén ham
lugng chlorophyll a.

3.6. T6i wu héa diéu kién chiét chlorophyll a

Phuong trinh hoi quy gitta hiéu suat tach chiét
chlorophyll véi thai gian khudy, nhiét do khudy
va tdc do khudy véi hé s6 tuong quan R2 = 0,89
cho thiy chting ¢6 tuong quan chit ché (Hinh 6).

Bang 6 cho ta thay téc do khudy (X3) anh
huéng c6 y nghia t6i ham lugng chlorophyll, thoi
gian khudy va nhiét do khudy anh huéng khong c6
¥ nghia. Phuong trinh dap tng ham lugng chloro-
phyll nhu sau:

1500 — —
1400 o e
1300 R
1200 -

1100 .. s
1000 e
900 s

soo-{ .

700—+— — T T T
700 800 9001000 1200

Y Predicted P=0.0331
RSqg=0.89 RMSE=101.1

Y Actual

|
1400

Hinh 6. Phuong trinh héi quy.

Y = 1.322,191 + 90,1415X3 - 203,7637X3

Ham lugng chlorophyll sau khi tién hanh thi
nghiém thuyc té ¢6 do chenh lech 3,57% (khong
vugt qua 5%) so v6i ham lugng chlorophyll du
doan (Bang 7). Vi vay cac gié tri thoi gian, nhiét
do va téc do khudy t6i uu dé dat ham luong
chlorophyll cao nhat lan lugt 1a 97 phit, 49°C
va 123 vong/phit.

3.7. Khao sat thanh phan héa ly thanh pham

Bang 8 cho thay thanh pham c¢6 mau xanh nhat
va t6i hon 14 tudi. Qua trinh chiét va co quay loai
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Bang 8. Két qua do mau Lab ctia thanh pham

L* a* b*

Cao chiét chlorophyll 36,97 0,28 1,52
Lt Matdam 37207 10,077 15137
Mat nhat 48,467 -11,077 18,58

Bang 9. Dinh tinh thanh phan

héa hoc trong dich chiét 14

muGp
Thanh phan Két qua
Glycoside Khong
Saponin, Alkaloid Co
Do 4m T4,47% £ 2,55

Ham lugng cholorophyll (pug/mL)

1423,069 + 22,422

Bang 10. Két qua do ham lugng vi sinh vat va kim loai ning
Phuong Giosi
TT Chi tieu Don vi Két qua phap thi han cho
nghiém phép
N Am tinh AOAC 2,0
P
1 Chi (Pb) me/ke 1OD=001)  999.11()  mg/kg
2 Th H k
iy ngan (Hg) mg/kg (LOD = 0,01) 971.21 mg/kg
. L. . s ISO
2 < 2 4 . 4 4
3  Tong so vi khuan hieu khi CFU/g 2,1 x 10 4833-1:2013 10%/g
A . - ISO
4  Escherichia Coli CFU/g Am tinh 16649-2:2001 3/g
- PRI .z - ISO 9
5 T?ng s? bao t nam men, CFU/g Am tinh 91527-2:2008 104 /g
nam moc
Am tinh ISO Khoéng
6  Salmonella CFU/25 g (LOD = 0,01) 6579-1:2017 6

dung moi lam cho chlorophyll bi oxy héa va bién
d6i mot phan thanh pheophytin nén thanh pham
s& c¢6 mau vang chiém wu thé hon mau xanh.

Bang 9 cho thiy sau qua qué trinh c¢6 quay thi
trong thanh pham chi con lai saponin va alkaloid,
glycoside mét di trong qua trinh co6 quay diya trén
phuong phap dinh tinh mau (Chakraboty & ctv.,
2017). D6 am thanh pham xéc dinh bing phuong
phap sdy & nhiet do say la 53°C, can khéi lugng
khong ddi va gia tri do am la 74,47% =+ 2,55.
Ham lugng chlorophyll trong thanh pham xéc
dinh bang phuong phap UV-VIS, nhan thay ham
lugng chlorophyll 1a 1423,069 + 22,422 ug/mL.

Bang 10 cho thiy trong thanh phdm khéng
phat hien Hg, Pb, E.Coli, Salmonella, nAm men,
nam moc. Téng s6 vi khuan hiéu khi phéat hién
ndm trong gidi han cho phép theo QD 46/2007 —
BYT.

3.8. X4c dinh kha ning khang oxi héa ctia mau
theo phuong phap DPPH

Mau Chlorophyll : IC5q = 261,7 £ 2,108 pug/ml;
Vitamin C : IC5y = 16,37 + 1,458 pg/mL

ICs0 13 nong do cia dich chiét khit duge 50%
gdc ty do DPPH & didu kien xac dinh. Gia tri
IC50 cang thap thi hoat tinh khi# gbc ty do
DPPH cang cao. Kha nang khang oxi héa ctia san
pham chlorophyll (IC5 = 261,7 pg/mL = 0,262
mg/mL) thap hon gan 16 lan so véi vitamin C
(ICs9 = 0,0164 mg/mL), cao hon so véi 14 chiim
ngady (ICso = 0,537 mg/mL) (Phan & Nguyen,
2016). Biéu dd phan tram bat goc tu do DPPH
theo nong do chlorophyll thé hién ¢ Hinh 7.
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Hinh 7. Biéu d6 phan tram b#t gbc tu do DPPH
theo nong do chlorophyll.

4. Két Luan

Nghién citu da tién hanh khao sat cac yéu td
anh hudng dén hiéu qua chiét chlorophyll tit 14
muép bao gdom: ngam chiét biang ethanol 96%, toc
do khudy 1a 123 vong/phit , thdi gian chiét Ia 97
phiit, nhiét do chiét ¢ 49°C 1a phit hgp nhat. Mau
xanh chlorophyll thanh pham c6 do6 am khoang
74,47%. Céac nghién cttu tiép theo can lam gidm
do am ctia cao chlorophyll va theo dbi chat lugng
san pham theo thoi gian bédo quan. Két qua danh
gia cac chi tiéu vi sinh vat va kim loai ning ta
nhan thiy ché phdm mau xanh chlorophyll dat
cac chi tiéu vi sinh vat va kim loai ning (Pb,
Hg) theo quyét dinh ciia Bo Y té 46/2007 QD
— BYT. Ngoai ra nghién cttu ciing khao sat kha
nang khang oxi hoa clia mau xanh chlorophyll tu
14 mudp véi gia tri IC5o = 261,7 pg/mL
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