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ABSTRACT

The objective of the experiment was to screen Cucumis melo L. inbred
lines for high potential general combining ability and potential hybrids
combinations for F1 hybridization. The experiment was conducted
as a randomized complete block design (RCBD) with 29 treatments
[21 hybrid combinations, control (TL3 hybrid) and seven Cucumis
melo L. inbred lines Ig], each with three replicates. Estimating the
specific combining ability (SCA) of Cucumis melo L. inbred lines
for breeding of F1 hybrid cultivars was carried out at the Research
and Development Center for Hi-tech Agriculture in Ho Chi Minh
City. Based on the specific combining ability of yield trait and total
soluble solids (Brix) content of 21 hybrid lines from seven inbred lines
following diallel method (Griffing 4 model), four potential hybrid lines
(H41.6 x H58.6, H53.6 x H77.6, H32.6 x H41.6 vd H53.6 x H58.6)
yielded 10% higher than the control variety and gave fruits of oval
shape, even fruit-net and low diseases infection.

Cited as: Huynh, T. Q., Hoang, H. D., To, T. T. T., Tran, L. V., Le, M. T. T\, & Vo, D. T. (2021).
Evaluation of the specific combining ability (SCA) for yield and brix of seven Cucumis melo. L
inbred lines of the sixth generation. The Journal of Agriculture and Development 20(2), 1-9.
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TOM TAT

Muc tiéu 1& chon cic dong duwa ludi c6 kha ning két hdp riéng cao
va, cac t6 hop lai dua ludi vu ta phuc vu lai tao gidng F1. Thi nhiém
don yéu t6, duge bb tri theo kidu khdi hoan toan ngdu nhién gom 29
nghiém thitc (21 t6 hgp lai, 1 giéng dbi chimg (gidng lai TL3) va 7
dong dua luéi Is) va 3 1an lap lai. Danh gia kha ning phbi hgp riéng
dya trén tinh trang nang suit v do brix ctia 7 dong dua ludi ty phdi
le (H5.6, H32.6, H34.6, H41.6, H53.6, H58.6, H77.6) bing phuong
phép lai luan giao (mo6 hinh Griffing 4) dugc thyc hién tai Trung tam
Nghién cttu va Phat trién Nong nghiép Cong nghé cao, chon dugc 04
t6 hop lai (THL) trién vong c6 kha niang phbi hgp rieng va wu thé lai
cao vugt gidng d6i ching, phuc vu cong tac san xuat gdbm THL H41.6

Kha ning phéi hop rieng (SCA) x H58.6, H53.6 x H77.6, H32.6 x H41.6 va H53.6 x H58.6. Ngoai kha

Ning suat

nang c6 uu thé lai va cho nang suit cao hon gidng ddi chitng 10%, bén
THL nay con thé hién cac dic diém hinh thai nhu qud tron, luéi déu

*Tac gia lién hé

Huynh Quang Tuan
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1. Dat Van Dé

San xuat dua luéi thuong pham phd bién & Viet
Nam khodng tir nam 2008 - 2010. Mic du quy mo
sdn xuat van con rat nho 1é, song trong dua ludi
theo mo6 hinh nong nghiép cong nghé cao rat hieu
qua va c6 thé nhan rong (Ngoc, 2020). Hién nay,
phan 16n cac gidng dua luéi dua vio san xuit déu
c6 ngudn goc tit nuée ngoai nhu Ha Lan, Israel,
Nhat Béan, Dai Loan, Thai Lan. Gia thanh hat
gibng cao va chi phi sdn xudt lén lam cho sin
pham sén xuat duge c6 gia thanh kha dit, chua
phé bién rong cho ngusi tieu dung. Dé c6 thé
mé rong déi tuong khach hang tieu thu dua ludi,
viec xem xét ha gia thanh san pham la hét sic
can thiét. Bén canh nghién ctu cac bién phap ki
thuat san xuat thich hgp dé dat ning suit cao,
chat lugng t6t, van dé chon tao giéng tién t6i chi
dong dugc ngudn hat gidng va khong phu thudc
vao nguon giéng nhap noi; phit hgp véi didu kien

va it nhiém sau bénh.

khi hau Viét Nam duge xem la buée dot pha.

Nhan thiy tiém ning ciia thi trusng hat giéng
trong nudc tu nadm 2016 - 2019, Trung tam
Nghién citu va Phét trién Nong nghiép Cong nghe
cao da thu thap va chon tao két qua dén nam 2019
da chon dugc 7 dong dua ludi thé he Is (Huynh
& ctv., 2019). Danh gid kha nang phdi hop rieng
dé chon ra cac t6 hgp lai (THL) wu ta la bude
quan trong tiép theo trong qua trinh san xuit
hat giéng lai F1. Muc tiéu ctia nghién ctu 1 chon
duge THL c6 nang suit va do brix tuong duong
hoac vigt troi so véi giong dua lusi F1 dang dude
san xuat trén thi truong.

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

TS hgp lai: + 21 THL (H5.6 x H77.6, H32.6
x H34.6, H32.6 x H53.6, H34.6 x H53.6, H34.6
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x H58.6, H41.6 x H53.6, H41.6 x H58.6, H41.6 x
H77.6, H53.6 x H58.6 va H53.6 x H77.6, H5.6 x
H32.6, H5.6 x H34.6, H5.6 x H41.6, H5.6 x H53.6,
H5.6 x H58.6, H32.6 x H41.6, H32.6 x H58.6,
H32.6 x H77.6, H34.6 x H41.6, H34.6 x H77.6
va H58.6 x H77.6) dugc tao bing phuong phap
lai luan giao (mo hinh Griffing 4) béi 7 dong dua
lusi thé he I, duge Trung tam Nghién citu va
Phat trién Nong nghiép Cong nghé cao chon loc
trong giai doan 2016 — 2019 (Béang 1).

Gibng dbi chiing TL3: gidng lai F1, clia cong
ty Chanh Phong.

Gid thé:

Mun dita dude xit Iy sach chat chat bang cach
ngam x4 nudc trong 7 - 10 ngay.

Phan trin qué: Chat hitu co (%): C: 7,64; mun:
13,17; chat téng s6 (%): N: 1,93: P: 0,71; K: 0,70
(AHRD, 2015).

Tro trau.

T¥ le phdi tron gid thé: 70% mun dita: 20%
phan trin qué: 10% tro trau.

Cac loai héa chat pha dung dich tuéi: KHoPO,
(0,25g/L), Ca(N03>24H20 (1,115 g/L), KQSO4
(0,2 g/L)7 MgSO47H20 (0,55 g/L), H3BO3 (0,5
mg/L), ZnS04 (Zn: 0,3 mg/L), CuSO4.5H20 (0,5
mg/L), NagMoH2O (0,05 mg/L) va Chelate sat
(3 mg/L).

Thi nghiém dugc thyc hién trong diéu kién nha
mang kiéu méy thong gié ¢6 dinh, dua ludi duge
trong trén gia thé, nudc va phan bén duge tusi
qua hé théng tudéi nho giot.

2.2. Phuong phap nghién ctu

Thi nghiem don yéu t6 duge bd tri theo kiéu
kho6i hoan toan ngau nhien (RCBD), 29 nghiem
thitc (21 THL, 1 gidng d6i chiing (TL3) va 7 dong
bd me 16) va ba lan lip lai. M&i 6 thi nghiem
trong thanh 2 hang véi 50 cay, c¢6 dién tich 6 la
15 m?, tdng s6 cay cho mot nghiem thiic 1a 150
cay/nghiém thiic; khoang cach trong hang x hang
= 0,6 m; cay x cay = 0,5 m.

Hat dua lu6i dugc gieo vao ngay 4 thang 09,
trong vao ngay 14 thang 09 va thu hoach tit ngay
11 dén ngay 15 thang 11 nam 2019. Quy céach cay
con: Chiéu cao cay: 12 - 15 cm; s6 14 that: 2 - 3
14.

Cac chi tieu theo doi: Ty le dau qud (%);
Hinh dang qud; Mau sic v qua; Mau sic
thit qud; Dic diém van luwéi; Khéi lugng
qué (kg/qud); Nang suat thyc thu (tan/1000

m?); Do brix thit qud (%); Ty lé bénh hai
(%): benh théi than (Didymella bryoniae), gid
suong mai (Pseudoperonospora cubensis), phan
trang (Erysiphe cichoracearum), héo xanh (Pseu-

domonas solanacearum), xi mi (Mycosphaerella
melonis) (MARD, 2003).

Dénh gia kha nang phdi hgp riéng trén 2 chi
tieu: Nang suat thyc thu (tan/1000 m?); Do brix
thit qué (%).

No6i dung nghién ctu dugc tién hanh trong
diéu kién nha mang, cay dua ludi dude cham séc
theo quy trinh trong dua luéi trong nha mang tai
Trung tam Nghién citu v Phat trién Nong nghiép
Cong nghé cao (MARD, 2014).

Phuong phap danh gia kha nang phdi hgp riéng
theo phuong phap mé hinh Griffing 4 (Griffing,
1956).

Mo hinh toan hoc chung:

Xik =1 + g +g +syj+r+ —

Trong doé:

Xik: Do 16n tinh trang con lai (ix;) & lan nhéc
thit k

i : Tinh trang trung binh trong thi nghiém

gi va gj: Kha nang két hop chung ctia dong i va
dong j

sij: Tac dong ctia kha nang két hop rieng gita
hai dong I va dong j

rj;: Tac dong tuong hd gitta 2 dong do6

ejjk: Sai s0 ngau nhién

X4ac dinh mitc do wu thé lai: Uu thé lai trung
binh (HM%), Uu thé lai thue (HB%), Uu thé lai
chuan (HS%) (Phan, 2006).

Uu thé lai trung binh 13 wu thé lai ma cic tinh
trang hinh thai va ning suit cao hon trung binh,
gitta hai bd me hodc vugt tréi ca hai b6 me:

F1 - MP
—x

MP

Uu thé lai thye (HB) la wu thé lai khi so véi
bd me t6t nhét:

HB,% =

HM,% = 100

F1—-BP
———x
BP
Uu thé lai chuan (HS) la wu thé lai biéu thi sy
hon kém ctia con lai F1 so véi gidng déi chiing
trong san xuét dai tra:

F1 —
HS.% = S

100

x 100

Trong do6:
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Bang 1. Dic diém hinh thai qua, nang suit va do brix cla 7 dong dua ludi thé he 16 va gibng dbéi ching TL3

Tén Hinh Mau vo Dic diém Mau thit Khoi . Naﬁng suat Do brix
dong  dang qua qué van luéi qui ltgng qua (tan/1000 (%)
' (kg/qud) m?)
H5.6 Tron Xanh Day, déu Xanh 1,03 1,70 13,33
H32.6 Tring Xanh Day, déu Cam 1,40 1,93 15,33
H34.6 Tring Xanh Day, déu Cam 1,10 1,83 12,33
H41.6 Tron Xanh Day Xanh 0,90 1,30 14,66
H53.6 Tring Xanh Thua, déu Cam 1,47 2,37 14,33
H58.6 Tring Xanh Thua, déu Cam 1,07 1,77 14,33
H77.6 Tron Vang Day Xanh 1,07 1,90 12,33
TL3 Tron Xanh Day, déu Xanh 1,57 3,06 13,00

F1: gia tri con lai F'1

MP: gi4 tri trung binh ciia bé me

BP: 13 gi4 tri b6 me tdt nhét

S: gia tri gidng doi chiing

X1t 1y 6 lieu: S6 lieu thi nghiem duge phan tich
ANOVA, phan hang trén phan mém SAS 9.1; kha
nang phéi hgp rieng duge tinh toan trén phan
mém Microsoft Excel.

3. Két Qua va Thao Luan

3.1. Dac didm hinh thai, nang suit va chét
luong 21 THL tix bay dong dua lugi thé
hé Is

Ty 1é dau qué 1a mot chi tiéu quan trong trong
san xuat dua luéi, theo két qua ciia nghién citu
cho thay 21 THL tt 7 dong dua luéi déu cho ty 1&
dau qué cao, trung binh dat 99,8%, riéng t6 hop
lai H41.6 x H58.6 va H53.6 x H77.6 c6 ty 1é dau
quéd thap hon 1a 97% va 98%. Ty lé dau qua cla
gibng doi ching (TL3) 1a 100%. Ty lé dau qua &
mtc cao, diéu nay phit hgp véi nhu cau chon tao
gibng dua luéi F1.

Cac THL c6 hinh dang qua v mau sic vo qua
diic trung, qua khao sat dic diém beén ngoai ciia
21 THL tir bdy dong dua ludi thé he 16, két qua
cho thiy c6 hai dang kiéu hinh vé hinh dang qua
la hinh tring va hinh tron. Cac THL c6 dang qua
hinh tring gom H5.6 x H77.6, H32.6 x H34.6,
H32.6 x H53.6, H34.6 x H53.6, H34.6 x H58.6,
H41.6 x H53.6, H41.6 x H58.6, H41.6 x H77.6,
H53.6 x H58.6 va H53.6 x H77.6). Cac THL ¢6
dang qué hinh tron 1a H5.6 x H32.6, H5.6 x H34.6,
H5.6 x H41.6, H5.6 x H53.6, H5.6 x H58.6, H32.6
x H41.6, H32.6 x H58.6, H32.6 x H77.6, H34.6 x
H41.6, H34.6 x H77.6 va H58.6 x H77.6. Trong 21
THL dwa luéi c¢6 sau THL ¢6 vé qua mau vang

(H5.6 x H77.6, H32.6 x H77.6, H34.6 x H77.6,
H41.6 x H77.6, H53.6 x H77.6 va H58.6 x H77.6),
con cac THL con lai ¢6 vé qua mau xanh. Vé chi
tieu thit qua ctia 21 THL dua ludi gom 09 THL c6
thit qud mau xanh (H5.6 x H41.6, H5.6 x H77.6,
H32.6 x H41.6, H32.6 x H77.6, H34.6 x H41.6,
H34.6 x H77.6, H41.6 x H77.6, H53.6 x H77.6 va
H58.6 x H77.6) va 12 THL con lai ¢6 thi qué mau
cam. Vé chi tiéu van lugi phan bo theo kiéu day
c6 10 THL gom H5.6 x H32.6, H5.6 x H34.6, H5.6
x H41.6, H5.6 x H53.6, H32.6 x H34.6, H32.6 x
H53.6, H34.6 x H41.6, H34.6 x H53.6, H41.6 x
H53.6, H41.6 x H58.6 ) va 11 THL con lai ¢6 van
ludi thua (Hinh 1).

Khbi lugng qua 1a yéu t6 quan trong quyét dinh
nang suit va dnh huéng dén gia thanh clia sdn
pham. Khéi lugng qué ciia cic THL dao dong
trong khoang 1,23 dén 1,90 kg (Bang 2). T6 hgp
lai HA1.6 x H58.6 (1,90 kg/qué), H53.6 x H77.6
(1,83 kg/qua) la cac THL cho khéi lugng qua
trung binh cao hon so vé6i déi chiing TL3 (1,57
kg/qua).

Ning suit thyc thu clia cac THL dao dong ti
2,39 dén 3,82 tan,/1000 m?, trong d6 THL H41.6
x H58.6 (3,82 tan/1000 m?), H53.6 x H77.6 (3,58
tan/1000 m?) c6 nang sudt cao hon ddi ching
TL3 (3,06 tAn/1000 m?).

D6 ngot clia dua ludi 1& mot chi tidu rat quan
trong ddi véi thi hiéu ngusi tieu dung. D6 brix
clia cdc THL khéc biét ¢6 ¥ nghia vé mit thong ke
va dao dong trong khoang tit 9,50 dén 14,87%. So
véi gibng déi chimg TL3 (13,00%), 4 THL (H32.6
x H53.6, H34.6 x H58.6, H34.6 x H77.6 va H41.6
x H58.6) c6 do brix tuong duong va 6 THL (H5.6
x H34.6, H32.6 x H41.6, H34.6 x H53.6, H41.6 x
H77.6, H53.6 x H58.6 v& H53.6 x H77.6) ¢6 do
brix cao hon hin so véi déi chimg.

Theo danh gia phan loai dua ludi (Trung tam
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Hinh 1. Dic diém qua ctia mot s6 t6 hop lai tit bay dong dua ludi thé he I.

Nghién ctiu va Phat trién Nong nghiép Cong nghe THL déu dap tng vé khéi lugng 1a dua lusi loai
cao), dua luéi loai 1: luéi déu, dep, qua 1,2 - 2,5 1, vé do brix phan 16n cac THL dap ting (do brix
kg, do brix 12 - 18; loai 2: lu6i déu, dep, qua dusi trén 12%), trong do ké dén H5.6 x H34.6, H32.6
1,2 kg hoac trén 2,5 kg, do brix 12 — 18 thi cac x H41.6, H34.6 x H53.6, H41.6 x H77.6, H53.6 x
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Bang 2. Dic diém ning sudt va do brix ciia 21 t6 hop lai tit bay dong dua ludi thé he Ig

Cip lai e , Khoéi lugng qua Ning suat thyc thu L
(@ x @)/dong 1V 1o dan qua (%) (ke/qud) (thn/1000 m2) DO Prix (%)
H5.6 x H32.6 100 1,60°P 3,19P 10,738"
H5.6 x H34.6 100 1,53b 3,02P-¢ 14,5020
H5.6 x H41.6 100 1,474 2,88def 11,83¢
H5.6 x H53.6 100 1,40fh 2,74¢f 12,00°
H5.6 x H58.6 100 1,43t 2,814 9,50
H5.6 x H77.6 100 1,378h 2,67tk 10,33M
H32.6 x H34.6 100 1,40feh 2,74ef8 11,00%s
H32.6 x H41.6 100 1,57bed 3,09bed 14,872
H32.6 x H53.6 100 1,50¢f 2,95¢f 13,104
H32.6 x H58.6 100 1,57bed 3,09¢Pd 11,00fs
H32.6 x H77.6 100 1,231 2,390 10,001
H34.6 x H41.6 100 1,30M 2,53¢eh 9,504
H34.6 x H53.6 100 1,40feh 2,748 14,00
H34.6 x H58.6 100 1,474 2,91 f 13,174
H34.6 x H77.6 100 1,50¢f 2,98b-e 13,50°d
H41.6 x H53.6 100 1,53b-e 3,05bcd 10,508h1
H41.6 x H58.6 97 1,902 3,822 13,504
H41.6 x H77.6 100 1,63P 3,26 14,00P¢
H53.6 x H58.6 100 1,63P 3,26° 14,502P
H53.6 x H77.6 98 1,832 3,582 13,83P¢
H58.6 x H77.6 100 1,50¢f 2,88°f 11,50°f
TL3 (DC) 100 1,57¢bd 3,06Ped 13,004
H5.6 96 1,03 1,70 13,33
H32.6 90 1,40 1,93 15,33
H34.6 100 1,10 1,83 12,33
H41.6 100 0,90 1,30 14,66
H53.6 97 1,47 2,37 14,33
H58.6 95 1,07 1,77 14,33
H77.6 100 1,07 1,90 12,33
CV (%) 3,46 4,39 2,67
LSDg 01 0,12 0,29 0,54

#&Trong cling modt cot, cac gia tri trung binh c6 cuing ky tu di kém khong khac biét § mic P < 0,01.

Chi phan hang trén 21 THL va dbi ching.

21 THL: H5.6 x H77.6, H32.6 x H34.6, H32.6 x H53.6, H34.6 x H53.6, H34.6 x H58.6, H41.6 x H53.6, H41.6 x H58.6, H41.6
x H77.6, H53.6 x H58.6 va H53.6 x H77.6, H5.6 x H32.6, H5.6 x H34.6, H5.6 x H41.6, H5.6 x H53.6, H5.6 x H58.6, H32.6 x
H41.6, H32.6 x H58.6, H32.6 x H77.6, H34.6 x H41.6, H34.6 x H77.6 va H58.6 x H77.6.

Bay dong dua ludi thé he 16: H5.6, H32.6, H34.6, H41.6, H53.6, H58.6, H77.6.

H58.6 va H53.6 x H77.6.

Dé chon loc cac THL, ngoai chi tiéu vé ning
suat va do brix cao thi ty 1é nhidm sau bénh ctia
cac THL phai & miic thap. TY lé nhiém sau bénh
cang thap thi sé it anh hudng dén ning suit, day
13 mot chi tiéu ma ngudi tieu ding rat quan tam
khi lita chon gidng dua ludi dé san xuat.

D6i v6i cac THL & thé he I, cac d6i tuong
nhiém bénh chii yéu: bénh thdi than (Didymella
bryoniae), gid suong mai (Pseudoperonospora
cubensis), phan trang (Erysiphe cichoracearum),
héo xanh (Pseudomonas solanacearum), xi mu

(Mycosphaerella melonis). Mic do nhiém bénh
ctia cic THL tuong déi thip ¢ mic 5 dén 10%.
Trong s6 21 THL va 1 giéng d6i ching (TL3) thi
c6 12 THL (H5.6 x H34.6; H5.6 x H58.6; H5.6
x H77.6; H32.6 x H41.6; H32.6 x H53.6; H34.6
x H41.6; H34.6 x H58.6; H41.6 x H58.6; H41.6 x
H77.6; H53.6 x H77.6 v H58.6 x H77.6) khong bi
nhiém bénh, 10 THL con lai ¢6 ty 1é nhiém bénh
tr 5 - 10%, trong d6 2 THL H5.6 x H32.6 va H34.6
x H77.6 c6 ty 1é¢ nhiém bénh thdi than; 3 THL
H32.6 x H34.6; H32.6 x H58.6 va H41.6 x H53.6
¢6 ty 1é nhiém bénh xi mu va H5.6 x H41.6 ¢6 ty 1é
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nhiém bénh suong mai tuong déi cao (10%), cac
THL con lai bi nhiém bénh théi than (THL H5.6
x H53.6; H32.6 x H77.6 va H53.6 x H58.6), suong
mai (THL H34.6 x H53.6), bénh phan trang (THL
H5.6 x H53.6 va H32.6 x H58.6) va héo xanh
(THL H5.6 x H32.6 va H53.6 x H58.6) ¢ mtc
nhiém bénh 5%.

3.2. Danh gia kha ning két hgp riéng ciia 21
THL tir by dong dua luéi thé hé Is

Kha ning phdéi hgp chung ctia dong (hoic
giéng) (GCA) thé hien higu ting cong tinh, kha
nang phdi hgp rieng (SCA) thé hien hiéu ting phi
cong tinh clia cdc gen trong viéc kiém soat di
truyen ctia mot tinh trang (Ferreira & ctv., 2004).
Nang suat 1a mot trong nhitng yéu t6 quyét dinh
trong viéc chon tao giéng néi chung trong dé cé
dua lu6i. D6i véi tinh trang ning suat, Abadia &
ctv. (1985) chi ra ring, ning suit kiém soat béi
hiéu dng cong tinh va phi cong tinh, nhung chia
yéu hiéu tng phi cong tinh.

Vé niing suat thyc thu, két qua Bang 3 cho thay,
¢6 10/21 THL c6 gia tri kha ning phdi hop riéng
theo huéng duong (SCA > 0), trong d6 c6 5/10 to
hop c6 gia tri SCA cao, d6 1a H5.6 x H32.6; H5.6
x H34.6.; H41.6 x H58.6; H53.6 x H77.6; H34.6 x
H77.6. Trong d6, dong st dung me la dong H5.6
¢6 kha ning két hop riéng cao véi dong H32.6 va
34.6; dong H77.6 sit dung lam dong bd c6 kha
nang két hop rieng cao v6i dong H53.6 va H34.6.
Cac dong c¢6 kha nang két hop rieng cao cho lgi
thé vé nang sudt déi véi THL dugc tao thanh.
Két qua nay ciling tuong dong véi nghién citu clia
Anne va ctv. (2011), dong c6 kha ning két hop
riéng cao c¢6 ¥ nghia 16n déi véi chon gidng dua
luéi.

D6i v6i ham lugng chat rin hoa tan (do brix)
(Bang 4), c6 mot s6 tranh cai vé viec kiém soat
di truyén. Mot sb tac gid nhan thiy ring, c6 su
kiém soat clia hiéu tng cong tinh v phi cong
tinh (Cuarteiro & ctv., 1985; Singh & Randhawa,
1990); nhitng ngudi khac thi cho réng, phi cong
tinh khong 4nh hudng dang ké (Zalapa & ctv.,
2006; Paris & ctv., 2008). Monforte & ctv. (2004)
da mo ta chi tiét cac két qua trai ngudc nhau &
dua ludi dbi véi chi tieu nay, tac gid khing dinh,
hiéu tng phi cong tinh c6 &nh huéng trong phép
lai.

Két qua danh gia kha niang phdi hop riéng vé
do brix ctia 7 dong dua 1ué6i I6 cho thay, ¢6 11/21
THL c6 gia tri kha ning phdi hop riéng theo

huéng duong (SCA > 0), trong d6 ¢6 5/11 t6 hop
¢6 gia tri SCA cao, d6 1a H5.6 x H34.6; H32.6 x
H41.6; H41.6 x H58.6; H41.6 x H77.6 va H53.6 x
H58.6. Trong d6, dong st dung me la dong H41.6
c6 kha ning két hop riéng cao vé do brix véi dong
H58.6 va H77.6; dong H58.6 st dung lam dong
bb c6 kha ning két hgp rieng cao véi dong H53.6
va H41.6. Cac dong c6 kha ning két hop riéng
cao cho 1gi thé vé do brix déi véi THL dudc tao
thanh. Két qua nghién ctu cho thiy tinh trang
ning sudt vd do brix chiu anh huwdng ctia hiéu
tng phi cong tinh, didu nay phi hop véi két qua
nghién cttu ctia Monforte & ctv. (2004) va Doan
& ctv. (2016).

3.3. Danh gia wu thé lai ctia 21 THL dua luéi

Két qua & Bang 5 danh gia wu thé lai trung
binh (HM%) dugc so sdnh véi gia tri trung binh
ning suat thyc thu va do brix ciia bd va me, cac
THL c6 utu thé lai vé ning suat thyc thu dao dong
trong khoang tir 24,7% dén 144,0% va do brix ti
(-) 19,3% dén (+) 34,7%.

Uu thé lai thye (HB%) dudce so sanh véi gia
tri ning sudt thyc thu va do brix clia bd va me
t6t nhat, cAc THL c6 uvu thé lai thyc vé nang
suat thuc thu dao dong trong khoang tur 1,3%
dén 6,1% va do brix tu (-) 6,2% dén (+) 10,1%.

Uu thé lai chuan (HS%) dugde danh gid dua trén
viéc so sanh ning suidt va do brix cia cac THL
véi ning suat va do brix clia giéng ddi chiing. Cac
THL c6 wu thé lai chuan vé ning suit dao dong
trong khoang tit (-) 21,9% dén (+) 24,9% va do
brix tit () 26,9 dén (+) 14,4%.

Nhu vay, qua danh gia wu thé lai vé nang suat
cho théy, c6 2 THL thé hién wu thé lai vé nang
suat cao (cao hon 10% so vé6i doi ching): H41.6
x H58.6 (24,9%) va H53.6 x H77.6 (17,1%); C6 3
THL thé hién uu thé lai vé do brix cao (cao hon
10% so v6i déi chimg): H5.6 x H34.6 (11,5%),
H32.6 x HAL6 (14,4%), H53.6 x H58.6 (11,5%).

T6 hop lai H32.6 x H41.6 tuy c6 wu thé lai vé
nang suat thap (1,0%), ning suit thyc thu (3,09
tan/1000 m?) khac biét khong c6 ¥ nghia thong ké
so v6i doi chitng (3,06 tan/1000 m?), nhung c6 wu
thé lai cao vé do brix cao hon doi ching (14,4%).
THL H53.6 x H58.6 ciing c¢6 két qua tuong tu.

T hop lai H41.6 x H58.6 tuy c6 wu thé lai
vé do brix thap (3,8%), do brix (13,50%) khéc
bigt khong c6 y nghia théng ké so véi ddi chitng
(13,00%), nhung c6 wu thé lai cao vé ning suit
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Bang 3. Danh kha niang phdi hgp rieng (SCA) vé ning suit thyc thu (tdn/1000 m?) ctia 7 dong dua luéi Tg
d H5.6 H32.6 H34.6 H41.6 H53.6 H58.6 H77.6

1
. s GCA
H5.6 0.41 0.35 20,14 021 0,24 0.17 012
H32.6 0,04 0,05 -0,03 0,02 20,48 -0,09
H34.6 20,41 20,14 -0,05 0,22 20,19
H41.6 20,17 0,51 0,15 0,15
H53.6 0,01 0,54 0,09
H58.6 -0,25 0,18
H77.6 -0,02
LGCA: nang phéi hop chung.
Bang 4. Danh kha ning phdi hop rieng (SCA) vé do brix ciia 7 dong dua ludi Ig
d H5.6 H32.6 H34.6 H41.6 H53.6 H58.6 H77.6 1
GCA
? SCA
H5.6 20.06 271 0.34 20,24 1,79 20.96 0,90
H32.6 -1,15 3,01 0,50 -0,65 -1,65 -0,54
H34.6 -3.35 0,40 0,52 0,86 0,46
HA41.6 -2.80 1,15 1,65 0,16
H53.6 1,40 0,74 0,91
H58.6 -0,64 -0,04
H77.6 -0,04

LGCA: nang phbi hop chung.

Bang 5. Danh gia uvu thé lai vé nang suit va do brix ctia 21 t6 hgp lai tit 7 dong dua
ludi thé he 16

Cap lai Ning suat D& brix

(6 x o)/dong M%) HB (%) HS (%) EM (%) HB (%) TS (%)
H5.6 x H32.6 75,8 3.7 14 125 22 174
H5.6 x H34.6 70,9 3,4 -1,3 34,7 10,1 11,5
H5.6 x HA1.6 878 3,7 5,9 0,8 0,3 29,0
H5.6 x H53.6 48,1 2.4 -10,5 2.0 0.6 7.7
H5.6 x H58.6 62,1 2.9 8,2 19,3 62  -269
H5.6 x H77.6 48,3 2.4 -12,7 -4,0 -1,2 -20,5
H32.6 x H34.6 45,5 2.3 10,5 5.7 18 -154
H32.6 x HA1.6 87,3 3.9 1,0 15,8 5.5 14,4
H32.6 x H53.6 50,0 2.7 -3.6 3.4 1,2 0.8
H32.6 x H58.6 67,0 3,4 1,0 13,2 45  -154
H32.6 x HT7.6 24,7 1,3 21,9  -143 45 231
H34.6 x HA1.6 58,1 2.5 17,3 -18.3 58  -269
H34.6 x H53.6 43,0 2.2 -10,5 92.1 6,9 7.7
H34.6 x H58.6 61,9 3.0 4.8 14,8 46 1,3
H34.6 x HT7.6 59,8 3,0 2.5 29,0 8,2 3.8
H41.6 x H53.6 814 3,7 20,2 14,2 47 192
H41.6 x H58.6 1440 6,1 24,9 10,4 3.4 38
H41.6 x H77.6 99,8 4.4 6,6 24.6 7,5 7,7
H53.6 x H58.6 73,3 3.8 6,6 17,3 5,8 11,5
H53.6 x H77.6 83,8 4,4 17,1 21,7 6,7 6,4
H58.6 x H77.6 57,3 2.9 5.8 18 0,5 11,5

Uu thé lai trung binh (HM%), Uu thé lai thuc (HB%), Uu thé lai chuan (HS%).
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cao hon déi ching (14,4%). THL H53.6 x H77.6
cling ¢6 két qua tuong ti.

4. Két Luan

Dénh gid kha nang phéi hgp rieng dua trén
tinh trang ning suat va do brix ctia 7 dong dua
ludi ty phdi 16 (H5.6, H32.6, H34.6, H41.6, H53.6,
H58.6, H77.6) bang phuong phép lai luan giao
(mo hinh Griffing 4) cho thiy ring, cdc dong
H41.6 va H58.6, H53.6 va H77.6 c6 kha ning phoi
hgp riéng cao vé tinh trang niang suét; cac dong
Hb5.6 va H34.6, H32.6 va H41.6, H53.6 va H58.6 c¢6
kha nang phdi hgp riéng cao vé tinh trang brix.

Chon dugc 04 THL trién vong c¢6 kha niang phoi
hgp riéng cao va c6 wu thé lai cao vugt gidng doéi
ching tit 10% tré len phuc vu cong tac san suét
gom t6 hop lai H41.6 x H58.6, H53.6 x H77.6,
H32.6 x H41.6 va H53.6 x H58.6.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
thyc hién va khong ¢6 mau thuin nao gitta cac
tac gia.

Tai Liéu Tham Khao (References)

Abadia, J., Cuarteiro, M. L. G. J., & Nuez, F. (1985).
Herencia de caracteres cuantitativos en melén. Insti-
tuto Nacional de Investigacion y Tecnologia Agraria y
Alimentaria 28, 83-91.

AHRD (High-tech Agricultural Reasearch and Develop-
ment Center). (2015). Growing plants in substratesin
a net house. Ho Chi Minh City, Vietnam: AHRD.

Anne, K., Glauber, H., Manoel, A., Elaine, W., & José¢,
H. (2011). Diallel analysis of yield and quality traits of
melon fruits. Crop Breeding and Applied Biotechnology
11(4), 313-319.

Cuarteiro, M. L. G. J., Abadia, J., & Nuez, F. (1985).
Herencia de caracteres cualitativos en melén. Instituto
Nacional de Investigacion y Tecnologia Agraria y Al-
imentaria 28, 72-82.

Doan, C. H., Nguyen, H. P., Ha, L. T., Duong, X. H,,
& Phan, Q. D. (2016). Combining ability of six S5
inbred lines of melon (Cucumis melon L.). Vietnam
Journal of Agricultural Sciences 11(72), 50-54.

Ferreira, F. M., Ribeiro Junior, J. I., Pacheco, C. A. P.,
Silva, C. H. O., & Martins Filho, S. (2004). Genetic
components of combining ability in a complete diallel.
Crop Breeding and Applied Biotechnology 4(3), 338-
343.

Griffing, B. (1956). Concept of general and specific com-
bining ability in relation to diallen crossing systems.
Australian Journal of Biological Sciences 9(4), 463-
493.

Huynh, T. Q., Hoang, H. D., & To, T. T. T. (2019).
A study of selecting materials and cultivars of
Muskmelon (Cucumis melo L.) suitable for the south-
ern region of Vietnam (4" year). Research and Devel-
opment Center for Hi-tech Agriculture, Ho Chi Minh
City, Vietnam.

MARD (Ministry of Agriculture and Rural Develop-
ment). (2014). Decision No. 512 /QD-TTCLT dated
on November 19, 2014. The Process of Muskmelon
(Cucumis melo L.) cultivation. Ha Noi, Vietnam:
MARD Office.

MARD (Ministry of Agriculture and Rural Develop-
ment). (2003). Decision No. 10TCN 224:2003 dated
on 2003. Surveillance method of plant pests. Ha Noi,
Vietnam: MARD Office.

Monforte, A. J., Oliver, M., Gonzalo, M. J., Alvarez, J.
M., DolcetSanjuan, R., & Artus, P. (2004). Identifica-
tion of quantitative trait lociinvolved in fruit quality
traits in melon (Cucumis melo L.). Theoretical and
Applied Genetics 108(4), 750-758.

Ngoc, Q. (2020). Replicating the model of plant-
ing the Muskmelon. Retrieved August 10, 2020,
from https://congthuong.vn/dua-luoi-cong-nghe-cao-
mo-hinh-can-nhan-rong-140939.html.

Paris, M. K., Zalapa, J. E., McCreight, J. D., & Staub,
J. E. (2008). Genetic dissection of fruit quality compo-
nents in melon (Cucumis melo L.) using a RIL popu-
lation derived from exotic x elite US Western Shipping
germplasm. Molecular Breeding 22(3), 405-419.

Phan, K. T. (2006). Plant breeding curriculum. Ho Chi
Minh City, Vietnam: Agricultural Publishing House.

Singh, M. J., & Randhawa, K. S. (1990). Evaluation of
heterosis and ability for traits in muskmelon. Indian
Journal Horticulture 47(2), 228-232.

Zalapa, J. E., Staub, J. E., & McCreight, J. D. (2006).
Generation means analysis of plant architectural traits
and fruit yield in melon. Plant Breeding 125(5), 482-
487.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 20(2)


https://congthuong.vn/dua-luoi-cong-nghe-cao-mo-hinh-can-nhan-rong-140939.html
https://congthuong.vn/dua-luoi-cong-nghe-cao-mo-hinh-can-nhan-rong-140939.html
http://jad.hcmuaf.edu.vn

10

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

The distribution and presence of versicular-arbuscular mycorrhiza fungi in
rhizosphere soil of Da Xanh pummelo in Ba Ria Vung Tau province

Huong N. D. Thai*, Linh T. M. Nguyen, & Duong T. T. Pham
Faculty of Agronomy, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO
Research Paper

Received: February 23, 2021
Revised: April 02, 2021
Accepted: April 16, 2021

Keywords

Acaulospora

Glomus

Mycorrhiza distribution
Pummelo

Soil depth

*Corresponding author

Thai Nguyen Diem Huong

ABSTRACT

The study was carried out to determine the distribution and pres-
ence of versicular-arbuscular mycorrhiza (VAM) fungi in rhizo-
sphere soil and roots of Da Xanh pummelo in Phu My town, Ba
Ria Vung Tau province. The rhizosphere soil and root samples
were collected from 6 - 7 years old pummelo of two main soil
types, on two soil layers at depths of 0 - 20 cm and 20 - 40 cm, at
2/3 and the edge of canopy. The results showed that the presence
of VAM spore density was higher in red basaltic soil (ferralsols)
than black soil (luvisols), and common exist on the topsoil layer
(0- 20 cm) as well as the edge of canopy. Glomus and Acaulospora
were two most abundant genera in survey areas, and the propor-
tion of mycorrhizal spores ranged from 53.18 + 2.59% to 58.54
+ 0.46 and from 23.68 + 2.96% to 29.33 + 0.64%, respectively.
Increasing the soil depth negatively affected on spore density of
VAM fungi. The VAM fungi composition aslo changed with soil
depth. The percentage of root colonization by VAM fungi ranged
from 56.20 £ 3.11% to 62.00 £ 3.37%, and the highest percentage
of root colonization by VAM fungi was detected in red basaltic

Email: diemhuong tn@hcmuaf.edu.vn soil.

Cited as: Thai, H. N. D, Nguyen, L. T. M, & Pham, D. T. T. (2021). The distribution and
presence of versicular-arbuscular mycorrhiza fungi in rhizosphere soil of Da Xanh pummelo in Ba
Ria Vung Tau province. The Journal of Agriculture and Development 20(2), 10-16.
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Su phan bé va hién dién ctia nAm ré ndi cong sinh (Vesicular Arbuscular Mycorrhyza)
trong ving dat tréong busi Da Xanh tai Ba Ria Viing Tau

Thai Nguyén Diém Huong*, Nguyén Thi My Linh & Pham Thi Thuy Ducng
Khoa Néng Hoc, Trusng Dai Hoc Nong Lam TP.HCM, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 23/02/2021
Ngay chinh stta: 02/04/2021
Ngay chap nhan: 16/04/2021

Twu khoéa

Acaulospora

Budi

Do sau tang dat

Glomus

Syt phan bd nam noi cong sinh

TOM TAT

Nghién cttu dudc thyc hién nhim xac dinh sy phan b6 va
hién dién ctia nAm ndi cong sinh VAM (Versicular Arbuscular
Mycorrhiza) trong vimg dit quanh r& va ré& budi Da Xanh tai
Phit My, Ba Ria Ving Tau. Cac miu dat va ré dugc thu thap
trén cic vudn budi 6 - 7 nam tudi, trong trén 2 nén dat phd bién
tai dia phuong, § 2 tang dat 0 - 20 cm vA 20 - 40 cm, tai 2/3 tan
va mép tan. Két qua cho thdy niAm VAM hién dién trén nén dat
dd bazan véi mat s bao tit cao hon trong dat den, tap trung
chii yéu & tang dat mit (0 - 20 cm) vd & mép tan. Chi Glomus
va Acaulospora 1a 2 chi chiém wu thé véi ti 1& dao dong lan lugt
trong khodng tir 53,18 4 2,59% dén 58,54 + 0,46% va 23,68 +
2,96% dén 29,33 £ 0,64%. Cang ting do sau tang dat, mat sb
bao ti nAm VAM cang gidm, thanh phan cac chi nAm cong sinh
ciing thay ddéi. Ti lé r& c¢6 sy cong sinh dao dong tir 56,20 =+
3,11% dén 62,00 £ 3,37%, cao nhat trén dat do.

*Tac gia lién hé

Thai Nguyén Diém Huong
Email: diemhuong tn@hcmuaf.edu.vn

1. Dat Van Dé

Nam cong sinh Vesicular Arbuscular Mycor-
rhiza (VAM) 1a mot dang cong sinh gita thuc
vat bac cao va nAm. Gan 90% céc loai cay trong
trén trai dat c6 sy ton tai clia ndm cong sinh
(Gadkar & ctv., 2001). Sy ¢6 mit clia nam cong
sinh trong viing ré cay trong gitip cay trong ting
ti lé sébng cay con, ting kha ning sinh trudéng va
s6 hoa. Wu & ctv. (2011) da béo cédo ring viec
chiing ndm cong sinh vdo cay ho cam quyt da
lam tang s6 lugng 1é, chiéu dai ré va thé tich ré,
nhs d6 tang kha nang hit nudc va dinh dudng
cho cay trong. Véi nhitng lgi ich ctia ndm 1é cong
sinh nhu vay, viéc nghién cttu tng dung nim 1é
nodi cong sinh trong noéng nghiép c6 vai tro quan
trong trong viéc duy tri mot hé sinh thai 6n dinh
va mot nén nong nghiép bén vimg (Wang & ctv.,
2012), dac biet trong diéu kien bat lgi va tinh

hinh khi hau dién bién phtc tap nhu hién nay.

Ba Ria Viing Tau c6 nhiéu chling loai ciy &n
trai, trong d6 c6 budi Da Xanh. Theo théng ke
cia BRVT CPPPS (2018), thi xa Pha My ¢6 dién
tich trong budi Da Xanh 16n nhét trong toan tinh
(chiém gan 50% dién tich trong budi Da Xanh
ctia tinh), tap trung chii yéu tai xa Song Xoai va
phusng Hic Dich.

Dé nang cao chét lugng va xay dyng mot viing
budi Da Xanh an toan v bén vitng, viec nghién
citu sit dung cac ché pham sinh hoc la viéc lam
can thiét, trong d6, nghién citu va tng dung nim
cong sinh trong canh téac cay trong la mot trong
nhing huéng can dudc quan tam. Vi vay, nghién
ciu da duge thuc hién dé xéac dinh su phan bd
va hién dién ctia nhitng chiing nidm cong sinh c6
trong viing ré va nhitng nén dat trong budi Da
Xanh cht yéu tai Pha My, Ba Ria Viing Tau,
lam nén tang cho nhing nghién citu tiép theo.
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Bang 1. Thong tin mau dat va ré thu

thap tai Pha My, Ba Ria Viing Tau

STT Ki hieu mdu Loai dat Tudi cay (tudi) Dia diém thu thap
1 SX1 Do bazan 6 Song Xoai
2 SX2 Do bazan 6 Song Xoai
3 SX3 Den 6 Song Xoai
4 SX4 Den 7 Song Xoai
5 SX5 Den 6 Song Xoai
6 HD1 D6 bazan 6 Hic Dich
7 HD2 D6 bazan 6 H&c Dich
8 HD3 Dé bazan 7 Hac Dich
9 HD4 Den 6 Hic Dich
10 HD5 Den 6 Hac Dich

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

Mau dat vi méu ré thu thap tai vuon budi Da
Xanh trén hai nén dét trong budi phd bién tai dia
phuong. Cay dang trong giai doan nudi trai (giai
doan 100 - 130 ngay sau dau trai), khoé manh,
6 - 7 nam tudi, thuoc xa Song Xoai va phudng
HAc Dich, thi xa Phu My, tinh Ba Ria Viing Tau.
Thong tin chi tiét dude trinh bay trong Bang 1.

Mot sd hoa chat v dung cu st dung trong
nghién ctu:

e Ho4 chat: Dudng Sucrose, acid lactic, glyc-
erol, polyvinyl alcohol, hydrogen peroxide, amo-
niac, acid clohydric, chloral hydrate, iodine, try-
pan blue, acid acetic, kali hydroxit, potassium
dichromate, acid sulfuric dam déc, acid phospho-
ric dam dac, mudi morh va mot s6 hoa chat khac.

e Thiét bi va dung cu: kinh hién vi Olympus
(Model CX21FS1), lame, dia petri, giay loc, ray
50 — 1000 pm, coc thiy tinh 10 mL va 1000 mL,
pipet, may ly tam va mot s6 thiét bi khac.

2.2. Phuong phap nghién ctu

Chon ngau nhién 10 ho canh tac budi Da Xanh
trén cac nén dat trong bugi pho bién tai Pha My,
Ba Ria Viing Tau, dién tich trong 16n hon 1.000
m?, cay & giai doan cho trai 6n dinh (6 - 7 nam
tudi), khong bén phan cach thai diém thu mau 7
ngay. Tién hanh thu thap miu & 2 tang dat: O -
20 cm, 20 - 40 cm; 6 vi tr 2/3 tdn va mép tan.

Phuong phap lay mau: diya theo TCVN5297 -
1995. Trén mdi vuon thu miu, chon ngau nhién 5
diém trong vuon theo dudng chéo goc, mdi diém
chon 1 cay, mdi cay lay & 4 vi trf § 4 huéng khac
nhau, mdi vi trf 1y miu tai 2 tang dat. Khi thu

méu, loai bé 16p dat mit 0 - 2 cm dé loai trit xac
ba thye vat, ding xéng da khit triing bing con
dao lay dat 6 do sau 0 - 20 cm va 20 - 40 cm, & vi
tri 2/3 tan va mép tan. Mau duge dung vao bao,
dén nhan ki hieu viing dat, dia diém, vi tri, tang
dat liy miu va mang vé phong thi nghiém ngay
sau khi thu.

Phuong phap xtt Iy mau: Mau ré dugc tach khoi
dat, rita sach, loai bé cac ré gia, hu héng, sau dé,
cat ré& thanh timg doan dai 1 cm va tién hanh
nhuom ré. Déi v6i mau dat, loai bd xac ba thuc
vat, tién hanh phan lap v dém s6 lugng bao ti
nam cong sinh c¢6 trong mau thu thap.

Chi tiéu theo doi:

e Nam cong sinh:

Mat s6 bao ti nam cong sinh (bao t1t/100 g
dat): dém sd lugng bao tit ¢6 trong 100 g dat
trén kinh hién vi. Viéc phan 1ap bao t& ndm cong
sinh theo TCVN 12560 — 1:2018 bing kj thuat
sang w6t ly tam noi.

% chi trong mau (%): dém s6 lugng timg chi va
tinh ti1é % méi chi c6 trong mau. Viéc dinh danh
dudge thyc hién theo cac tiéu chi cia INVAM.

Ti le doan 1é ¢6 nam cong sinh (%): cat ré
thanh ting doan c6 chidu dai 1 cm, chon ngiu
nhién 20 doan ré&/mau, quan sat dudi kinh hién
vi sau khi nhuém bang trypan blue. Ghi nhan ti
lé xam nhiém va tinh ti 1&é doan ré ¢6 cong sinh.

Ti 1& doan ré c6 nam cong sinh (%) = (s6 doan
1é c6 nam cong sinh/téng sé doan ré quan sat) x
100.

e Dat:

Thanh phan co giéi: Theo TCVN 8567:2010.

pHu,o0: Do béng médy do pH.

Ham lugng chat hitu co (%): Theo phuong phap
Tyurin.
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Bang 2. Mot s6 tinh chat 1y hoa ctia dat trong budi Da Xanh tai Phi My, Ba Ria Viing Tau

o . - Thanh phan co gisi dat PH, e Ham lugng
Lot VIt WM TG () Thit (%) Cat (%) (1) it hiu ca (%)
Pen 2/3 tan 59,33 10,00 30,67 4,52 3,29
Mép tan 63,33 9,33 27.33 4,70 3,69
D6 bazan 2/3 tan 63,33 8,67 28,00 4,65 3,48
Mép tan 67,33 8,67 24,00 4,84 3,94

Bang 3. Sy phan bd clia bao t nAm cong sinh trén cAc nén dat va do sau khac nhau

Chi tieu Loi dit ——5—ge 08It

Den 12905 £ 449 5391 £ 1,77+

Mat s6 bao tit (bao tit/100g dét kho kiet) D6 bazan 168,66 + 10,17 57,97 + 1,70 **
t-test ok o

Den 57,96 £+ 0,39 53,18 £ 2,59 Hk

% bao ti Glomus (%) Dé bazan 58,54 £+ 0,46 53,92 £ 2,48 ok
t-test ns ns

Den 29.33 + 0,64 24,98 + 3,06  **

% bao tu Acaulospora (%) D6 bazan 29,28 +£ 0,56 23,68 £ 2,96 ok
t-test ns ns

Den 12,71 £ 0,54 21,84 + 329  **

% bao tit chi chua dinh danh duge (%) D6 bazan 12,18 + 0,63 22,41 +£ 297  **
t-test ns ns

4 khoang tin cay & mic 95%; **: Su khac biét rat cé y nghia théng ke; ™°: Sy khac biét khong cé ¥ nghia théng ke.

Phuong phap xit Iy s6 lieu: Céc s6 lieu thu thap
duge téng hop, xit Iy va so sanh t-test bing phan
mém Excel.

3. Két Qua va Thao Luan

3.1. Dac tinh 1y hoa ciia dit trong budi Da
Xanh

Nhitng dac diém ctia dat c6 anh hudng mot
céch rd rang dén ci cay trong vh nam cong sinh
nén viéc nghién ctu vé VAM can xem xét dén
yéu t6 thd nhudng ciing nhu cay trong va nim
(Kapoor & ctv., 2002). Tai Pha My, Ba Ria Ving
Thau, cac néng ho trong budi chli yéu trén hai
nén dat: dat den va dat d6 bazan. Két qui Bang
2 cho thay, miu dit tai cac diém khao sat co
sa cAu sét (v6i ti le sét cao hon 50%) (USDA,
1960), trong d6 dat bazan c6 ti 1 sét cao hon
60%. Dong thoi, cac mau dat c6 pHu,o (1:5) &
mifc chua rat nhiéu (Slavich & Petterson, 1993),
dao dong trong khoang 4,52 - 4,84. O mic pH
nay, lan va mot s6 nguyén t6 khac dé bi ¢6 dinh,
gay anh hudng mot phan dén sy phan bd va hién
dién ctia cac chi va loai nAm cong sinh. Ham lugng
chét hitu co § mite trung binh (Rayment & Lyons,

2011), dao dong tir 3,29 - 3,94%. Két qua cho
thay, pH va ham lugng chéat hitu c6 & phan mép
tan c¢6 xu huéng cao hon G 2/3 tan. Diéu nay c6
thé giai thich 13 do tap quan canh téc clia nong
dan dia phuong, dac biét 1a cach bén phan nén
anh huéng dén tinh chit hoa hoc ctia dat. Da sb
noéng dan trong budi tai Pht M§, Ba Ria Viing
Tau bén phan hod hoc G vi tri khoang 2/3 tan.
Viéc bén mot s6 loai phan hod hoc, dac biét 1a
super lan, kali sunphat sé& khién dat chua hon.

3.2. Su phan bb ctia bao ti nAm cdng sinh trén
cic nén dat khac nhau

Trén 2 nén dat trong budi Da Xanh phd bién tai
Pha My, Ba Ria Viing Tau, két qua khao sat cho
thay c6 sy hién dién ctia VAM véi nhiéu chi khac
nhau, trong d6 c6 2 chi dinh danh dugc 1a Glomus
va Acaulospora. O cac ting dat khac nhau, mat
s6 bao t1t nAm cong sinh, ti 1é % clia cic chi hién
dién trong dat ciing khac nhau va khéc biét rat c6
¥ nghia vé mat thong ké (Bang 3). Trén ciing mot
tang dat, ¢ hai loai dat khac nhau, c6 sy khéac biet
rat c6 ¥ nghia vé mat s6 bao t nhung ti 1& % cla
céc chi hién dién trong dat khac biét khong cé ¥
nghia vé mit théng ké khi so sanh t-test. Dat c6
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ham lugng sét, pH va chét hitu co cao hon thi mat
s6 bao tit VAM ciing c6 xu huéng ting. Két qua
nay phu hgp véi két luan ctia Day & ctv. (1987)
va Johnson & ctv. (1991). Dac bigt trén nén dat
giau hitu co, syt phan nhanh va phat trién clia soi
nam sé dudc kich thich khi c¢6 sy canh tranh véi
céc vi sinh vat khac (Joner & Jakobsen, 1995).
Do dé6, mat s6 bao tt VAM trong dat dé bazan
cao hon mat sé bao tt VAM trong dat den, khéc
biet rat c6 ¥ nghia vé mit thdng ke. Mat khac,
Bang 3 ciing cho thidy nam VAM hién dién chi
yéu trén tang dat mat (0 - 20 cm) v6i mat s6 kha
cao v gidm manh & tang 20 - 40 cm. Diéu nay
cho thay, do sau ctia dat cang tang, mat s6 bao ti
nam VAM cang giam. Két qua nay phi hgp véi
nghién cttu ctia Cuenca & Lovera (2010), Shukla
& ctv. (2013), Nguyen & ctv. (2017). Béi khi do
sau dat cang ting, lugng chat hitu co, ham luong
oxy sé cang giam, vi cac ré to - noi ndm ré c6 thé
cong sinh tap trung cht yéu & 16p dat mat.

Trong céc chi nAm VAM hién dién trong dat
trong budi Da Xanh tai Phi M§, Ba Ria Viing
Tau, chi Glomus chiém wu thé nhat (tren 50%).
Day cfing 13 chi nAm hién dién cht yéu trong dat
trong cay c¢6 mii theo két luan ctia Davies & Al-
brigo (1994) va Fidelibus & ctv. (2000). Mot vai
loai trong chi Glomus pho bién trong dat trung
tinh hoac kiém nhung mot s6 it lai hién dién trong
dat chua trong khi cac loai thudc chi Acaulospora
lai thuong tim thay trén dat chua (Rupam & ctv.,
2002). Chinh vi vay, két qué khéo sit trén ving
dat trong budi Da Xanh tai Phi My cho thay,
bén canh chi Glomus, chi Acaulospora ciing khé
phd bién. Chi Acaulospora va chi Glomus ciing 1a
hai trong nhitng chi phd bién nhét trén dat trong
cam & Nghe An (Nguyen & ctv., 2012) hay dat
trong cam quyt ¢ mién Nam Trung Quoc (Wang
& ctv., 2012).

Bang 3 ciing cho thiy sy phan bd va hién dién
clia cac chi nAm thay ddéi theo do sau tang dat,
khac biét rat c6 ¥ nghia vé mat théng ké khi so
sanh t-test. Két qua nay ciing phit hop véi nghién
cttu clia Shukla & ctv. (2013). Theo Oehl & ctv.
(2005), ¢6 thé c6 mot vai loai VAM kha phd bién,
c6 mat & cac do sau khic nhau ctia dat nhung
ciing c¢6 mot vai loai chi hién dién ¢ do sau dic
bigt va rat khac biét so v6i nhitng loai VAM c6
trong tang dat mat. C6 18 chinh vi vay ma nhitng
chi khac (chua dinh danh duge) hién dién trong
tang dat trong budi Da Xanh tai Pha My & do
sau 20 - 40 cm véi ti 1é cao hon so v6i tang 0 - 20
cm.

3.3. Su phan bd ctia bao ti¥ ndm cong sinh &
céc vi tri lAy mau khac nhau

Bang 4 cho thay trén dat trong budi Da Xanh
tai Phit My, Ba Ria Viing Thu, & cac tang dat
va vi trf ldy mau khac nhau, mat sd bao tit ndm
VAM néi chung va céc chi Glomus, Acaulospora
né6i rieng khac biét rat c6 ¥ nghia vé mit théng
ke. Cu thé, mat s6 bao tit & tang dat mat (0 —
20 cm) cao hon lugng bao tit thu thap ¢ tang 20
— 40 cm béi viéc san sinh bao t& tdp trung chu
yéu & 16p dat mit (Oehl & ctv., 2005; Cuenca &
Lovera, 2010) va c6 thé cong sinh v6i phan l6n
ré hit hién dién & tang canh tic. Nam VAM phu
thuoc hoan toan vao ngudn cacbon ciia cay ky
chii, vi vay, sy phan bd ciia bao tit VAM c6 lien
quan dén sy phan b6 1é trong dat. Két qua cling
cho thay bao t chi Glomus va Acaulospora hién
dién véi mat sb kha cao, dic biét 1a trén tang
dat mat. C6 1& do day 1a hai chi can it thai gian
dé hinh thanh bao tit hon loai clia cac chi khéc
(Wang & Jiang, 2015). Hon nita, két qua ciing chi
ra ring, bao tt VAM tap trung nhiéu & phan mép
tan (nhiéu hon so véi 2/3 tan) § tat ca cac tang
dat. Diéu nay c6 thé 1y giai 1a do 6 mép tan, pH
va ham lugng chat hitu co cao hon (Bang 2) nén
nam cong sinh hién dién chii yéu tai vi tri nay
(Joner & Jakobsen, 1995; He & ctv., 2002). Ben
canh do6, theo quan sat thyc dia, mot lugng 16n ré
hit phan bd chii yéu theo hinh chiéu tén cay, tao
didu kien cho nim cong sinh xam nhap v phat
trién. Rieng dbi v6i chi Acaulospora, mat sb6 bao
t trong tang dat mat (0 - 20 cm) ¢ mép tan va
2/3 tén la nhu nhau, khac biét khong c6 § nghia
vé mat thong ke. Tuong ty, ¢ tang sau hon (20 -
40 ¢cm), mat s6 bao tit chua dinh danh duge ciing
khong phu thudc vao vi tri 14y mau.

3.4. Sy phan bd ciia nAm céng sinh trong ré

Lgi ich md nAm VAM mang lai chi khi c6 sy
cong sinh v6i & (Solaiman & Hirata, 1996). Két
qué cho thdy nAm VAM cong sinh trong ré budi
Da Xanh trong tai Phu My, Ba Ria Ving Tau
v6i ti 1é khac nhau. C6 khoang 53 - 65% doan ré
khéo sat c6 sy cong sinh. Theo thang phan loai
clia Zangaro & ctv. (2002), két qui nay & miic
trung binh dén cao. Theo khio sat t-test, ti le
doan 1é c6 nAm cong sinh & vi trf 2/3 tan vA mép
tan khac biét khong c6 ¥ nghia vé mat théng ke
trén ca hai nén dat (Bang 5). Tuy nhién, c6 su
khac biét c6 ¥ nghia théng ké vé ti 1é doan ré busi
Da Xanh c¢6 nam cong sinh trén 2 nén dat tai vi
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Bang 4. Sy phan bd ciia bao tit nAm cong sinh & do sau va vi tri 14y mau khac nhau

Vi tri lay mau

Chi tiéu Tang dat 373 tan Mép tan Trung binh  t-test
A 1s 0-20cm 150,43 £ 7,81 167,29 + 8,17 158,86 + 7,84 ok
Mat s0 bao tt VAM o %) 5995 £ 134 50.62 £ 1,64 5594+ 130
Mat <6 bao ti Glomus 07 20cm  8TA5 £ 474 9762+ 4,62 9254+ 457
: ot 20-40 cm 28,02+ 1,59 31,87 £ 1,60 2994 + 1,25  **
(bt/100 g dat kho kiet) ttest " "
Mat 56 bio 6 Acaudosporg 0~ 20Cm 44845274 4851 £291 46,67+ 274 ns
; B R ? 20-40cm 11,99 £ 1,51 15,39 + 1,95 13,69 + 1,20 K
Mat s6 bao tit chi chua ~ 0-20cm 18,14 £ 0,89 21,15 + 1,18 19,65 &+ 0,92 **
dinh danh dugc 20-40 cm 12,24 £ 1,71 12,37 £ 1,81 12,31 £+ 1,33 ns
(bt/100 g dat kho kiét) t-test ok ok

+ khodng tin cay & mitc 95%; **: Khac biét rat c6 y nghia théng ké; *: Su khac biét c¢6 ¥ nghia thong ke; "°: Sy khac bigt

khong c6 y nghia thong ke.

trf 2/3 tan. Diéu nay cho thay vi tri 2/3 hay mép
tan, nam VAM déu c6 thé cong sinh trong ré véi
t1 16 nhu nhau. Ti 1€ nay chi bi anh hudng khi
canh tic budi trén cic nén dat khac nhau. Trén
nén dat dé bazan, ti lé doan ré budi c6 ndm cong
sinh cao hon doan ré budi thu thap trén nén dat
den. Nguyén nhan c6 thé do bao tit VAM & nén
dat nay hién dién véi mat s6 cao hon.

Bang 5. Tf l¢ (%) doan ré& budi Da Xanh c6 ndm
cong sinh

Vi tri lay mau

Loai dat 373 tan Mdp tan t-test
Den 56,20 + 3,11 58,40 £ 3,80 ns

bé bazan 62,00 £ 3,37 62,20 + 3,10 ns
t-test * ns

: &+ Khoang tin cay 6 mic 95%; *: Su khac biét c¢6 y nghia
théng ké; ™°: Su khéac biét khong c6 ¥ nghia théng ke.

4. Két Luan

Trén ving dat trong budi Da Xanh tai Phi My,
Ba Ria Ving Tau c6 sy hién dién cia VAM véi 2
chi chinh 1& Glomus va Acaulospora. Mat sb bao
t VAM va ti lé ré& c6 sy cong sinh trén nén dat
dé cao hon trén dat den, tap trung chii yéu trén
tang dat mat va & vi trf mép tan. Do sau tang
canh tic cang cao, mat sb bao ti cang gidm vi
thanh phan cac chi VAM ciing thay déi.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
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tac gi.
Tai Liéu Tham Khao (References)

BRVT CPPPS (Ba Ria Vung Tau Crop Production and
Plant Protection Subdepartment). (2018). Fruit crops
production status in Ba Ria Vung Tau (research re-
port). Ba Ria Vung Tau Agriculture and Rural Devel-
opment Department, Ba Ria Vung Tau, Vietnam.

Cuenca, G., & Lovera, M. (2010). Seasonal variation and
distribution at different soil depths of Arbuscular Myc-
orrhizal fungi spores in a tropical sclerophyllous shrub-
land. Botany 88(1), 54-64.

Davies, F. S., & Albrigo, L. G. (1994). Citrus (Crop pro-
duction science in horticulture) (15 ed.). Oxford, UK:
Oxford University Press.

Day, L. D., Sylvia, D. M., & Collins, M. E. (1987). Inter-
actions among vesicular arbuscular mycorrhizae, soil,
and landscape position. Soil Science Society of Amer-
ica Journal 51(3), 635-639.

Fidelibus, M. W., Martin, C. A., Wright, G. C., & Stutz,
J. C. (2000). Effect of arbuscular mycorrhizal (AM)
fungal communities on growth of ’Volkamer’ lemon
in continually moist or periodically dry soil. Scientia
Horticulturae 84(1-2), 127-140.

Gadkar, V., David-Schwartz, R., Kunik, T., & Kapulnik,
Y. (2001). Arbuscular mycorrhizal fungal colonization.
Factors involved in host recognition. Plant Physiology
127(4), 1493-1499.

He, X. L., Mouratov, S., & Steinberger, Y. (2002). Spatial
distribution and colonization of arbuscular mycorrhizal
fungi under the canopies of desert halophytes. Arid
Land Research and Management 16(2), 149-160.

Johnson, N. C., Zak, D. R., Tilman, D., & Pfleger, F. L.
(1991). Dynamics of vesicular-arbuscular mycorrhizal
fungi during old field succession. Oecologia 86, 349-
358.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 20(2)


http://jad.hcmuaf.edu.vn

16

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Joner, E. J., & Jakobsen, 1. (1995). Growth and extracel-
lular phosphatase activity of arbuscular mycorrhizal
hyphae as influenced by soil organic matter. Soil Biol-
ogy and Biochemistry 27(9), 1153-1159.

Kapoor, R., Giri, B., & Mukerji, K. G. (2002). Soil
factors in relation to distribution and occurrence of
vesicular Arbuscular Mycorrhiza. In Mukerji, K. G.,
Manoharachary, C., & Chamola, B. P. (Eds.). Tech-
niques in mycorrhizal studies (51-85). Dordrecht, Ger-
many: Springer.

Nguyen, L. T. K., Le, T. T., Nguyen, H. V., & Nguyen, H.
H. (2012). A study on Arbuscular Mycorrhiza diversity
in soil and orange roots sampled from Quy Hop, Nghe
An. Journal of Biology 34(4), 441-445.

Nguyen, T. T., Tran T. T. T., & Nguyen, H. V. (2017).
Distribution of Arbuscular Mycorrhiza fungi (AMF)
spores in citrus orchards in Cao Phong district, Hoa
Binh province. Journal of Science: Advanced Materials
and Devices 33(1S), 235-242.

Rayment, G. E., & Lyons, D. J. (2011). Soil chemical
methods - Australasia. Collingwood, Australia: Csirop-
ublishing.

Shukla, A., Vyas, D., & Anuradh, J. (2013). Soil depth:
an overriding factor for distribution of arbuscular my-
corrhizal fungi. Journal of Soil Science and Plant Nu-
trition 13(1), 23-33.

Slavich, P. G., & Petterson, G. H. (1993). Estimating the
critical conductivity of saturated paste extracts from
1:5 soil: water suspensions and texture. Australian
Journal of Soil Research 31(1), 73-81.

Solaiman, M. Z., & Hirata, H. (1996). Effectiveness of
arbuscular mycorrhizal colonization at nursery stage
on growth and nutrition in wetland rice (Oryza sativa
L) after transplanting under different soil fertility and
water regimes. Soil Science and Plant Nutrition 42(3),
561-571.

Oehl, F., Sieverding, E., Ineichen, K., Ris, E. A., Boller,
T., & Wiemken, A. (2005). Community structure of
arbuscular mycorrhizal fungi at different soil depths in
extensively managed agroecosystems. New Phytologist
165(1), 273-283.

Wang, M., & Jiang, P. (2015). Colonization and
diversity of AM fungi by morphological anal-
ysis on medicinal plants in Southeast China.
The  Scientific ~ World Journal (ID  753842).

https://doi.org/10.1155/2015/753842.

Wang, P., Zhang, J. J., Shu, B., & Xia, R. X. (2012).
Arbuscular mycorrhizal fungi associated with citrus
orchards under different types of soil management,
southern China. Plant Soil Environment 58, 302-308.

Wu, Q. S., Zou, Y. N., He, X. H., & Luo, P. (2011). Arbus-
cular mycorrhizal fungi can alter some root characters
and physiological status in trifoliate orange (Poncirus
trifoliate L. Raf.) seedlings. Plant Growth Regulation
65, 273-278.

Zangaro, W., Nisizaki, S. M. A., Domingos, J. C. B.,
& Nakano, E. M. (2002). Arbuscular mycorrhizal in
native woody species of Tibagi River Basin, Parana.
Cerne 8(1), 077-087.

Tap chi Nong nghiép va Phat trién 20(2)

www.jad.hcmuaf.edu.vn


https://doi.org/10.1155/2015/753842
http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh 17

Estimation of the specific combining ability (SCA) of eight bitter gourd
(Momordica charantia L.) inbred lines in the sixth generation

Trinh T. T. To'*, Hiet D. Hoang', Man T. T. Le', Lam V. Tran', Phuong T. B. Nguyen',

Tuan Q.

Huynh', Bich T. Thai, & Dan T. Vo?

'Research and Development Center for Hi-tech Agriculture, Ho Chi Minh City, Vietnam
2Faculty of Agronomy, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO
Research Paper

Received: February 01, 2021
Revised: April 02, 2021
Accepted: April 20, 2021

Keywords

Bitter gourd

Characteristics

Momordica charantia L.
Specific combining ability (SCA)
Yield

*Corresponding author

To Thi Thuy Trinh
Email: trinhtocnc@gmail.com

ABSTRACT

Estimating the Specific Combining Ability (SCA) of bitter gourd
(Momordica charantia L.) inbred lines for breeding F1 hybrid cultivars
was performed at the Research and Development Center for Hi-tech
Agriculture in Ho Chi Minh City from September to December 2019.
The objective of the study was to select the outstanding hybrid
combinations from diallen method to produce F1 hybrid cultivars.
The results from estimating the SCAs based on the productivity
characteristic of 28 hybrid combinations produced from eight bitter
gourd I6 inbred lines (Q16, Q65, Q80, Q86, Q75, Q06, Q81 va Q87)
following diallen method showed that four promised hybrid combina-
tions (Q65/Q80, Q86/Q75, Q06/Q81 and Q81/Q87) performed over
10% higher SCA values and heterosis than the control, and they were
less susceptible to infectious diseases. Fruit characteristics and yield of
four hybrid combinations included fruit length of 16.0 to 17.6 cm; fruit
width of 6.2 to 6.8 cm; 132.2 to 151.7 g/fruit and average yield of 4.1
to 4.3 tons/1000 m?.

Cited as: To, T. T. T, Hoang, H. D., Le, M. T. T., Tran, L. V., Nguyen, P. T. B., Huynh, T. Q.,
Thai, B. T., & Vo, D. T. (2021). Estimation of the specific combining ability (SCA) of eight bitter
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Tw khoéa

Cay khé qua

Hinh thai

Khé nang két hop rieng (SCA)
Momordica charantia L.

TOM TAT

Danh gi4 kha nang két hop rieng ciia 8 dong khd qua (Momordica
charantia L.) thé hé Is dudgc thyc hién tai Trung tam Nghién ciu va
Phét trién Nong nghiép Cong nghé cao trong thoi gian tit thang 09/2019
dén thang 12/2019. Muc tiéu la chon t6 hgp lai wtu ti bing phuong phap
lai diallen phuc vu lai tao giéng F1. Két qud danh gia kha nang phdi
hop rieng dya trén tinh trang ning sut ciia 28 t6 hop lai bing phuong
phép lai diallen céia 8 dong khd qua thé he 16 (Q16, Q65, Q80, Q86,
Q75, Q06, Q81 va Q87), chon duge 04 t& hgp lai trién vong cé wu thé
lai cao vugt giéng d6i chimg tit 10% trd len phuc vu cong tac sdn xuét
gom Q65/Q80, Q86/Q75, Q06/Q81 va Q81/Q87) va it bi nhiém benh
hai. Pac diém qué vA nang suat ctia bén td hop lai duge chon: chiéu dai
qud tit 16,0 - 17,6 cm; dudng kinh qud tit 6,2 - 6,8 cm; khéi lugng qua
trung binh dao dong tir 132,2 - 151,7 g/qua va ning suét trung binh dat

Ning suat
*Tac gia lién hé

To6 Thi Thuy Trinh
Email: trinhtocnc@gmail.com

1. Dat Van Dé

Cay khd qua (Momordica charantia L.), thuoc
ho bau bi (Cucurbitaceae), 1a cay trong phd bién
tai Viet Nam v mot s qudc gia khac nhu An
Do, Philippines, Trung Qudc, cac nude & chau
Phi, Tay A va My La Tinh, gop phan mang lai
thu nhap cho nong dan. San pham tit cay kho qua
dugce st dung lam thuyc pham trong cac bita &n
hang ngay va dugc ché bién thanh cac loai thyc
pham chitc ning nhu tra thao duge 6 1gi cho stic
khoe.

Tai Viet Nam, céc gibng khé qua dang dudc
noéng dan san xuat chi yéu la giéng lai F1 dugc
nhap noi. Giéng F1 cho ning suit cao, c6 thé
trong quanh nim nhung gia thanh hat giéng cao
va khong chtit dong duge ngudn hat. Nghién citu
lai tao hat giébng F1 trong nudc gép phan chi
dong ngudn hat gidng trong nude va ha gia thanh

4,1 dén 4,3 tdn/1000 m?.

clia hat giéng. Tiy theo thi hiéu ctia ngusi tieu
diing ma muc dich lai tao giéng phit hop véi ting
thi truong. D6i véi ving Dong nam bo chon giéng
lai F1 c6 chiéu dai qua trung binh, dang qua
thuén, mau xanh nhat, thit day cé6 vi ding it va
stc sinh trudng manh, khang bénh phan tring,
trong quanh nam (Phan, 2017).

Nhan thay tiém ning clia hat giéng lai F1 trong
viéc sdn xuat cac loai rau qua néi chung va giéng
cay khd qua néi rieng, tit nam 2016, Trung tam
Nghién citu vi phét trién Nong nghiep Cong nghé
cao da thuyc hién thu thap nhitng mau giéng khd
qua trong tai khu viyc Dong Nam bo va tién hanh
chon loc duge 8 dong khé qua thé hé I6 phit hop
véi muc tieu ctia san xuét hat gidng lai F1 (To &
ctv., 2019). Muc tiéu la tao ra cac 8 hop lai uu
td, c6 kha nang sinh trudng va niang suat cao dé
san xuit ra hat giéng lai F1. Do d6, nghién citu
“Danh gia kha nang két hop rieng ctia 8 dong kho
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qua (Momordica charantia L.) thé he Ig” da duge
thuc hién.

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

Tam dong kho qua thuan duge ky hiéu (Bang
1): Q16, Q65, Q80, Q86, Q75, QU6, Q81 va QST.
28 t6 hgp lai dugce tao thanh bing phuong phéap
lai diallen theo chiéu thuan (phuong phap IV) tao
thanh s6 t6 hop lai theo cong thitc: p (p-1)/2 =
8 (8-1)/2 = 28 td hop lai (Griffing, 1956). Giéng
dbi chiing la giéng lai F1 Vino 606 clia cong ty
Viét Nong.

Thanh phan gia thé trong cay khé qua gdm
mun dita va phan trim qué. Muyn dita duge xit 1y
sach chat chat bing cach ngam x4 nudc trong 7 -
10 ngay, cac chi s6 ctia mun dita dat dé dwa vao
trong cay nhu sau: do pH: 5,5; Lignin: 62 - 75%;
Tanin: 8,0 - 8,8%; EC: 0,07 dS/m. Phan trin qué
gdom chat hitu co (%): C: 7,64; mun: 13,17; chat
tong s6 (%): N: 1,93: P: 0,71; K: 0,70 (AHRD,
2015).

Céc loai héa chat pha dung dich thily canh
theo quy trinh trong khé qua ctia Trung tam
Nghién cttu va Phét trién Nong nghiép Cong
nghé cao: Monopotassium phosphate [KHaPOy]
(23% P va 28% K; Jordan), Calcium nitrate
[Ca(NO3)2-4H,0] (16% N va 20% Ca ; Jordan),
Potassium sulfate [K2SO4] (43,3% K; Jordan),
Magnesium sulfate [MgSO4-7H,0] (11% Mg; Jor-

dan), Solubor [H3BOs] (20,5% B; An Do), Zinc
sulfate [ZnS04] (36% Zn; An Do), Copper sulfate
[CuSO4.5H,0] (25% Cu; An Do), Sodium molyb-
date [NagMoH;0] (39,6% Mo; Ditc) va Chelated
sét (11% Fe; An Do). Hoa chat sit dung trong thi
nghiém c6 do tinh khiét 89%.

2.2. Diéu kién thi nghiém

Thoi gian thi nghiem: 05/09 dén 15/12/2019.

Thi nghiém dugc thyc hién trong diéu kién nha
mang kiéu may thong gié cb dinh, hée théng tudi
nho giot theo thiét ké ctia Trung tam Nghién citu
va Phét trién Nong nghiép Cong nghé cao nam
2015. Bén trong nha mang dudc thiét ké mot 16p
luéi cit ning 50%. Trung binh nhiét do trong nha
mang trong thai gian thi nghiém ghi nhan duge la
30,1 - 34,8°C. Do am khong khi trong nha mang
trong thoi gian thi nghiém la 64,3 - 75,2%, thich

Bang 1. Dic diém sinh truéng va phat trién ctia 8 dong khd qua thé he Ig
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hop cho khd qua.
2.3. Phuong phap nghién ctu

Thi nghiém don yéu t6 duge bd tri kiéu hoan
toan ngau nhien (CRD), 37 nghiém thiic (gom 28
t6 hop lai, 1 gidng d6i chitng Vino 606 va 8 dong
b6 me) va 3 lan lap lai. Mdi 6 thi nghiem trong
50 cay thanh 1 hang. Khoang cach trong 1,4 x 0,5
m. Tién hanh gieo uom cay con trong khay x6p
va trong khi cay con ¢6 2 14 that, dat 8 ngay sau
gieo. Gia thé dé trong va wom cay gom 70% mun
dita + 20% phan trun qué va 10% tro trau. Cay
dugc trong trong bau véi thé tich 5 dm? gia thé.

Céc chi tieu theo doi: thoi gian thu qué (ngay),
thai gian sinh trudng (ngay), s6 canh cap 1, chiéu
dai qué (cm), dudong kinh qué (cm), mau sac qua,
hinh dang qui, gai qua, do dang ctia qua: (danh
gi4 theo phuong phap cdm quan theo thang diém
tir1-5) ((1) rat dang; (2 - 4) ddng trung binh; (5)
khong ding)), tong s6 qua/cay (qua), khdi lugng
trung binh qué (g), niang suat loai 1 (kg/1000 m?)
va nang suat thuyc thu (kg/1000 m?), theo déi ty lé
nhiém bénh swong mai (Pseudoperonospora sp.)
(%), benh phan tring (Erysiphe sp.) (%) va vi riit
(%) (theo tieu chuan nganh 10 TCN 224:2003).

Noi dung dugc tién hanh trong didu kién nha
mang, cham séc theo quy trinh k§ thust trong
kho qua trén gia thé trong nha mang. Giai doan
cay tu trong dén ra hoa 100 ppm N, 50 ppm P, 80
ppm K, ppm 50 Mg, 90 ppm Ca. Giai doan cay
tlt ra hoa dén hét vy 160 ppm N, 60 ppm P, 250
ppm K, ppm 50 Mg, 130 ppm Ca. Nong do phan
vi lugng bd sung 0,3 - 0,5 ppm B, 0,3 ppm Mn, 2
- 3 ppm Fe, 0,05 ppm Mo, 0,1 - 0,5 ppm Cu, 0,3
ppm Zn (AHRD, 2016).

2.4. Phuong phap danh gia kha nang phdi hop

Xac dinh mtc dé wu thé lai gom wu thé lai
trung binh, wu thé lai thuc, wu thé lai chuan.
Dénh gia kha ning phdi hgp rieng yéu t6 nang
suat thyc (Phan, 2006).

2.5. Phuong phap xit ly sb ligu

S6 lieu thi nghiem dudc phan tich ANOVA,
phan hang trén phan mém SAS 9.1. Kha ning
phdi hgp rieng dugc tinh toan trén phan mém
Microsoft Excel va xay dung cay phat sinh loai
bang phan mém NTSYSpc 2.1.

3. Két Qua va Thao Luan

3.1. Dac diém sinh trudng ctia 28 té hgp lai
dudgc lai tir 08 dong khd qua thé hé Is

Két qua ctia lai tao 8 dong tu phdi giéng kho
qua bing phucng phap lai diallen thu dugc 28 t6
hop lai. Ghi nhan dudc tat ca cac t6 hop lai déu
¢6 khé nang hinh thanh hat, ty 1&é dau qua va cho
ra hat gidng trén 75%. Ty lé hat ndy mam dat ti
71% dén 92%, thoi gian cho thu trung binh ciia
cac to hgp lai 1a 35 ngay, thoi gian qua s6m nhat
13 33,4 ngdy vA muon nhat 1a 40,3 ngay. Céc to
hop lai c6 kha nang phan canh manh, s6 canh cap
1 dao dong tit 19,8 dén 30,4 canh/cay. Thoi gian
sinh trudng ctia cac td hop lai tit 94,1 dén 120,6
ngay sau trong.

3.2. Dic diém qua cta 28 té hgp lai dugc lai
tir 08 dong khd qua thé hé I

Theo két qua Bang 2, céc t6 hop lai c6 chiéu
dai qua trung binh twr 15,5 - 20,9 cm. Puong kinh
qué cta cac con lai thit dao dong tit 5,5 - 7,3 cm.
Vé dac diém kiéu hinh qua qua theo doi cac td
hop lai, qua c6 dang thudn, mau sic qua tir xanh
nhat dén xanh (Hinh 1). Dac diém gai qua ciia
céc gidng khd qua duge mo ta theo phuong phap
cam quan, qua céc t6 hop lai c6 dang gai nd, song
gai lién v& it u vau. Gidng dbi chitng Vino 606 c6
chiéu dai qua trung binh 15,1 cm vi dudng kinh
qua 5,6 cm, qua dang thudn, mau xanh nhat, gai
nd, séng gai lién va it u vau. Tinh trang chidu dai
qud va mau sic qua c6 dang trung gian clia bb va
me, mau xanh nhat 1a dang trung gian gitta mau
tring va mau xanh clia giéng bd me.

Két qua nay ciing tuong dong véi két qua clia
Tran (2017), mau sic qua ctia cac to hgp lai c6
quad mau xanh nhat (mau trung gian) l1a con lai
cac dong c6 qua mau xanh v6i dong thit ¢6 qué
mau tring. Danh gid cdm quan cho thiy céc t6
hop lai c6 do ding trung binh. Theo khao sat
thi hiéu nguoi tiéu dung ctia cong ty Viét Nong
nam 2017, ngudi tieu ding mién Dong nam bo wa
chudng qua c6 chiéu dai tit 14 - 16 cm, gai nd, it
u vau, thit day vi c6 do ddng trung binh.

3.3. Cac yéu tb cAu thanh ning suit va ning
suét ciia 28 td hgp lai dudc lai tir 08 dong
khd qua thé hé I

Theo két qua Bang 3, khdi lugng trung binh
qua khd qua ning nhat & to6 hop lai Q16/Q86
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Bang 2. . Dic diém hinh thai qua ctia 28 t6 hgp lai khd qua dugc lai tir 08 dong khd

qua thé he Ig

Cap lai Chiéu dai qui (cm) Duong kinh qua (cm)  Mau sic qua
Q16XQ65 20,9° 6,7°T Xanh
Q16XQ80 17,1¢8 6,13 Xanh nhat
Q16XQ86 18,6° 6,80~ Xanh
Q16XQ75 19,1° 6,9Pcd Xanh
Q16XQ06 15,1kmn 5,8mn Xanh nhat
Q16XQ81 16,38hi 6,4 Xanh
Q16XQ87 17,2¢8 7,12b Xanh nhat
Q65XQ80 17,2%¢ 6,8P° Xanh nhat
Q65XQ86 16,650 7,02bc Xanh
Q65XQ75 20,12 6,8b-¢ Xanh
Q65XQ06 14,5 6,301 Xanh nhat
Q65XQ81 18,6P 6,58 Xanh
Q65XQ87 17,3¢f 6,74f Xanh nhat
Q80XQ86 14,3™ 6,21 Xanh nhat
Q80XQT75 17,00 5,5" Xanh nhat
Q80XQ06 17,6° 6,13k Xanh nhat
Q80XQ81 16,10k 5,5" Xanh nhat
Q80XQ87 15,541 6,21 Xanh nhat
Q86XQ75 17,6°de 6,3Mi Xanh
Q86XQ06 18,2P¢ 5,8lmn Xanh
Q86XQ81 16,353 6,5 Xanh
Q86XQ87 15,4K! 6,9Pcd Xanh nhat
Q75XQ06 16,10k 7,32 Xanh
Q75XQ81 17,2¢8 6,748 Xanh
Q75XQ87 15,5k 6,9Pcd Xanh nhat
Q06XQ81 16,81 6,48h Xanh nhat
Q06XQ87 15,81k 5,9klm Xanh nhat
Q81XQ87 16,01k 6,5 Xanh nhat

Vino 606 - DC 15,1tmn 5,6mn Xanh nhat

CV (%) 2,4 2.1

F(t) 45,4** 42,9%*

&M Trong ciing mot cot, cac tri s6 ¢6 cling ky tu di kém khéc biét khong cé ¥ nghia vé mit théng ke,

**Khac biét rat c6 y nghia (mic o = 0,01).

la 220,1 g/qua va Q80/Q87 1a 212,6 g/qué khac
biét so véi cac td hop lai khac va véi doi chiing.
Cac t6 hgp lai con lai ¢6 khéi lugng qua nhé hon
200 g/qué va nhd nhat & t6 hop lai Q06/Q81 véi
khéi lugng qua 132,2 g/qua. S6 qui/cay trung
binh qué clia cac t6 hop lai trung binh tir 19,0 -
35,3 qua/cay. C6 6 t6 hgp lai c6 sd quéi/cay lén
hon 30 qua gom Q65/Q80, Q86/Q75, Q86/Q06,
Q06/Q81, Q06/Q87 va Q81/Q8T.

Ning suit loai 1 dudc theo déi dya trén phan
loai khé qua loai 1, theo danh gi4 phan loai khé
qua (AHRD, 2016). Kho qua loai 1: 1a qud c6
chiéu dai dat tit 10 cm trd lén, c6 hinh dang dep,
gai qua déu, mau qua dong nhét, trai thing khong
cong. Loai 2: 14 qué c6 chiéu dai nhé hon 10 cm,

qua bi deo. Theo két qua Bang 3, vé ning suit loai
1 ctia céc t6 hop lai dao dong tir 2.180 kg - 4.157
kg /1000 m?, sit khéc biét rat ¢ ¥ nghia thong ke.
Ning suat thyc thu ciia cic t6 hgp lai dao dong
tr 2.339 - 4.369 kg/1000 m?2, su khac biét rat co
¥ nghia théng ke. Cac td hgp lai c6 niang suét
cao nhat gom Q65/Q80, Q86/Q75, Q86/Q06),
Q06/Q81, QU6/Q87 va Q81/Q8T khéc bict c6 §
nghia so v6i nghiém thitc déi chitng va cac nghiem
thitc khac. Két qua nay ciing tuong dong véi két
qua ctia Tran (2017), céc t6 hgp lai gibng kho qua
lai tao phuc vu nhu cau gidng cho viing Dong nam
bo, cac gidng c6 nang suat 16n hon 30 tan/ha.
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THL 8 THL 19
Cap lai Q65XQ80 Cap lai Q86XQ75

THL 20 THL 26
Cap lai Q86XQ06 Cap lai Q06XQ81

THL 27 THL 28
Ciip lai QU6XQS8T7 Q81XQ8T
Hinh 1. Dic diém qué va hinh thai qua ciia mot s6 t6 hop lai khé qua thé he Ig.
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Bang 3. Cac chi tieu vé yéu t6 cAu thanh nang suit v nang suit cla 28 t6 hop lai dudc lai tit 08

dong khd qua thé he Ig

Khéi lugng

Niang suat loai 1 Nang suét thuc thu

Cap lai trung binh qua (g) 0 qua/cay (kg/1000 m?) (kg/1000 m?)
Q16/Q65 165,792 25,8%°8 3.538P¢ 3.775%T
Q16/Q80 182,6b¢ 23,387k 3.393¢de 3.752¢F
Q16/Q86 220,12 21,13kl 3.546b¢ 4.1722¢
Q16/Q75 191,1P¢ 20, 7kIm 3.273¢de 3.55918
Q16/Q06 134,9m° 29, 3¢de 3.152¢de 3.5561
Q16/Q81 159,55 26,442 3.499Pcd 3.786"F
Q16/Q87 1481 23,387k 2.825¢°f 3.10580
Q65/Q80 145,81 32,4abe 4.0152P 4.2412b
Q65/Q86 168,7def 248k 3.224¢de 3.637'
Q65/Q75 164,68 24,75 3.3540de 3.602%
Q65/Q06 123,45 25,7¢8 2.612f 2.856"
Q65/Q81 146,13 17,7™ 2.180f8 2.3391
Q65/Q87 142,1%° 26,998 3.1868 3.447"
Q80/Q86 155,680 26,442 3.364¢de 3.691¢f
Q80/Q75 149+ 27,8def 3.361¢de 3.728def
Q80/Q06 155,28hi 23,787k 3.194cde 3.315fh
Q80/Q81 176,4¢4 22 9h-1 3.098¢f 3.452
Q80/Q87 212,62 19,0tm 3.417%d 3.636'
Q86/Q75 151,71 32,12bc 4.113% 4.369%
Q86/Q06 138,40 35,12bc 4.104> 4.3672
Q86/Q81 163,8%¢ 24,75 3.262¢de 3.625%
Q86/Q87 152,01 24,187k 2.998def 3.238fsh
Q75/Q06 1496 25,15 3.077¢f 3.376%
Q75/Q81 172,3¢cde 23,58k 3.281¢de 3.572f
Q75/Q87 167,49¢f 21,9+ 3.047¢*F 3.286h
Q06/Q81 132,2°P 35,32 3.939* 4.19424
Q06,/Q87 153,70k 31,4bc 4.157% 4.346%
Q81/Q87 144,51™ 33,32P 3.934b2 4.2562P¢

Vino 606 — DC 140,7-° 29,7¢d 3.511P¢ 3.758PF

CV (%) 3,0 5,6 3,538 5,7

F(t) 62,3** 29,8** 14,0** 15,1**

PTrong cling mot cot, cic tri sd cé cuing ky tu di kem khéc biét khong c6 y nghia vé mit théng ke, **Khac bigt rat

¢6 ¥ nghia (mtic o = 0,01).

3.4. Ghi nhan tinh hinh nhidm bénh cia 28 té
hgp lai dugc lai tir 08 dong khd qua thé
hé Is

Ghi nhan tinh hinh nhiém sau bénh hai trén
28 t6 hop lai gibng khé qua cho thdy cac t& hop
lai ¢6 sy nhiém benh tir 2,8 dén 38,5% (Béang 4).
Trong d6 17 t6 hop lai ¢6 miic do nhiém bénh nhé
hon 10%, c6 4 t6 hop lai ¢6 muc do nhiém bénh
nhé hon 20% va 7 t6 hop lai ¢6 mic do nhiém
bénh phan tring véi ty 1 bénh 16n hon 20%, cac
t6 hop lai. T6 hop lai ¢6 ty 1é nhiém bénh nhiéu
nhét 1 Q75XQ81 38,5% va t8 hap lai Q65XQ80
c6 ty lé bénh phan tring thap nhat 1a 2,1%.

D6i v6i bénh suong mai, c6 6 t6 hgp
lai (Q16/Q86, Q16/Q75, Q06/Q87, Q65/QST,
Q86/Q87 va Q75/Q06) c6 ty 1é nhiém bénh 16n
hon 20%, cac t& hop lai con lai chi bi nhiém it
va rat it. Déi v6i bénh vi rat ¢6 3 t6 hop lai
(Q16/Q75, Q65/Q75 va Q86/Q06) bi nhidm & it
ty lé benh nhé hon 15%, céc t6 hgp lai con lai
nhiém bénh vi rit rat it va khong ghi nhan thay
bi nhiém virut. Gidéng déi chitng Vino 606 c6 ty
le bénh suong mai (12,8%) va phan trang (7,9%)
va khong bi nhiém vi rat.
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Bang 4. Ty lé bénh hai ciia 28 t6 hop lai dugc lai tir 08 dong khd qua thé he Ig

Ty lé bénh phéan trang

Ty 1é bénh suwong mai Ty 1é bénh vi rit

Cap lai ’
(Erysiphe sp.) (%) (Pseudoperonospora sp.) (%) (%)
Q16XQ05 ) 2.9 0
Q16XQ80 28,5 9.8 0
Q16XQ86 5,7 35,6 0
Q16XQ75 6,5 25,1 10,7
Q16XQ06 12,5 7.0 0
Q16XQ81 3,6 9.4 0
Q16XQ87 25,8 10,1 0
Q65XQ80 2.1 3,2 0
Q65XQ86 4.5 9,2 0
Q65XQ75 7.5 12,8 5
Q65XQ06 30,1 7.2 11,5
Q65XQ81 6,1 10,8 0
Q65XQ87 45 38,3 0
QR0XQ86 27.5 6,3 0
QR0XQT5 45 9,6 0
Q80XQ06 15,8 10,2 0,2
QR0XQ81 3,5 8,8 0
Q80XQ87 5,7 8,0 0
Q86XQT5 3,1 11 0
Q86XQ06 5.3 10,5 5.5
Q86XQ81 21,8 9.1 0
QR86XQ87 29,1 25.5 15
Q75XQ06 12,5 31,6 0
Q75XQ81 38,5 9.7 0,7
Q75XQ87 2.8 8 0
Q06XQ81 3,9 47 0
QO6XQ87 15,3 28,4 0
Q81XQ8T 3,5 4,1 0
Vino 606 - DC 12,8 7,9 0

3.5. Kha nang két hop riéng ciia 8 dong khd
qua thé hé I

Kha nang phdéi hgp riéng 13 gia tri F1 sau khi
da trit di kha nang phdi hop chung ctia b va kha
nang phéi hgp chung cia me .

Theo két qua Bang 5 vé kha ning phdi hop
riéng, tinh trang nang suit thyc thu cho thay cé
4 t6 hop lai c¢6 gia tri kha ning phdi hop rieng
theo huéng duong cao nhat gom céc t6 hop lai
Q65/Q80 (2,3), Q06/Q81 (2,0), Q86/Q75 (2,1) va
Q81/Q87 (2,2). Gia tri kha ning phdi hop riéng
gitta cac t6 hgp lai trong thi nghiém cé sy khac
bigt nhau. Theo Verma & Singh (2014), kha nang
phéi hgp rieng céc dong khé qua duge danh gia
vao mila nang va miia mua cho thiy bé me c6
kha nang phdi hop riéng cao c6 hiéu tng tich cuc
lam tang nang suit déi véi to hop lai hinh thanh.

Két quéa danh gid wu thé lai trung binh (HM%)
dudce so sinh véi gia tri trung binh ning suit
thuc thu cta bd v me, cic t6 hop lai ¢6 uu
thé lai vé nang suat thyc thu bién dong tu -
43,0% - 10,9%. Trong do, c6 07/28 t6 hgp lai c6
uu thé lai trung binh vé nang suit theo huéng
duong va cac t6 hgp lai c¢6 wu thé lai trung binh
cao nhat I Q16/Q86 (0,9%) Q65/Q80 (9,8%),
Q86/Q75 (10,9%), Q86/Q06 (5,1%), Q06/Q81
(0,3%) Q06/Q87 (5,7%) va Q81/Q87 (5,2%)
(Bang 5).

Uu thé lai thue (HB%) duge so sanh véi gia
tri nang suét thyc thu ctia b6 va me tot nhat,
céc t6 hgp lai c6 wu thé lai thyc vé nang suat
thie thu bién dong tit - 43,4% - 5,0%. Trong
dé, c6 07/28 t6 hop lai c6 uwu thé lai thuc vé
nang sudt theo huéng duong va céc td hop lai
¢6 utu thé lai thyc cao nhat 1a Q16/Q86 (0,2%)
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Hinh 2. So d6 phan nhém clia cay phat sinh loai ctia 28 t8 hop lai dugc lai tit 08 dong khé qua thé he Ig.

Q65/Q80 (1,9%), Q86/Q75 (5,0%), Q86/Q06
(4,9%), Q06/Q81 (0,8%) Q06/Q87 (4,4%) va
Q81/Q87 (4,3%) (Béang 5).

Uu thé lai chuan (HS%) duge danh gid dua trén
viéc so sanh nang suat clia cac t6 hop lai v6i nang
sudt ciia gidng dbi chitng. Céc t6 hgp lai c6 uu thé
lai chuan bién dong tit - 37,8% - 16,2%. Trong do,
6 7/28 t6 hgp lai c6 c6 uu thé lai vugt nang suat
d6i chitng tit 10% trd len gom Q16/Q86 (11,0%),
Q65/Q80 (12,8%), Q86/Q75 (16,2%), Q86/Q06
(16.2%), Q06/Q81 (11,6%), Q06/Q87 (15,6%) va
Q81/Q87 (15,5%) (Béng 5).

Mbi quan hé di truyén va da dang duy truyén
ciia cac t6 hgp lai: Cac mau to hop lai ¢6 sy tuong

duong nhau sé xép chung vao nhém, dua vao cay
phat sinh loai c6 thé danh gia sy tuong dong
va da dang di truyén gitta cAc miu nghién ciu.
Theo két qua tit Hinh 2 ciia t6 hop lai giéng khd
qua (dugc tinh todn trén phan mém NTSYSpc
version 2.1), he s6 di truyén c6 sy tuong dong
cao nhat 13 0,79% va thap nhat 1a 0,21%. Cay
phat sinh loai chia thanh 4 nhém. Nhom 1 c6
t6 hgp lai Q65/Q81, nhém 2 géom cic td hgp
lai Q16/Q86 va Q65/Q86. Nhom 3 gom céc t6
hop lai Q65/Q80, Q86/Q75, Q81/Q87, Q86,/Q06,
Q06/Q81 va 06/87 trong dé t6 hap lai Q86/Q75,
Q81/Q87 c6 he s6 tuong dong cao nhat 0,79%.
Céc t6 hgp lai con lai ndm trong nhém 4.
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Bang 5. Gia tri uu thé lai cta 28 t6 hop lai

Cap HM HB HS

lai KNPHR (%) (%) (%)
Q16/Q65 1,7 -55  -T76 23
Q16/Q80 1,1 -25 -81 1,8
Q16/Q86 0,9 0,9 0,2 11,0
Q16/Q75  -0,2 -95 -145 -53
Q16/Q06  -0,5  -143 -146 -54
Q16/Qs81 -0,8 -91  -91 07
Q16/Q87  -2,1 -241 -254 -174
Q65/Q80 2,3 9,8 1,9 12,8
Q65/Q86 1,2 -10,7 -126 -3,2
Q65/Q75 0,7 -55 -120 -26
Q65/Q06 - 0,4 -60 -76 23
Q65/Q81 -15  -43,0 -438 -378
Q65/Q87  -1,0 -145 -172 -83
Q80/Q86 1,6 -6,0 -11,3 -18
Q80/Q75 1,1 -54 -104 -08
Q80/Q06 0,4 -16,2 -204 -11,8
Q80/Qs81 0,0 175 -171 -82
Q80/Q87 0,5 -11,9 -126 -32
Q86/Q75 2,0 10,9 5,0 16,2
Q86/Q06 1,7 5,1 4.9 16,2
Q86/Q81 0,5 13,1 -129 -35
Q86/Q87  -05  -19,3 -205 -12,0
Q75/Q06 1,5 -146 -189 -10,2
Q75/Q81 1,3 -129 -125 -3,1
Q75/Q87 0,3 -204 -21,1 -126
Q06/Q81 2,1 0,3 0,8 11,6
Q06/Q87 1,6 5,7 4,4 15,6
Q81/Q87 2,2 5,2 4,3 15,5

4. Két Luan

Két qua danh gia kha nang phdi phdi hop
rieng dua trén tinh trang niang suat clia 28 td
hop lai bing phuong phép lai diallen ctia 8 dong
khd qua thé he Is (Q16, Q65, Q80, Q86, QT75,
Q06, Q81), chon dugc 04 t6 hop lai trién vong co
kha nang phéi hgp riéng cao c6 gia tri 16n hon
2,0 va c6 wu thé lai cao vuot giéng ddi ching ti

10% tré len phuc vu cong tdc sdn sudt gom
t6 hop lai Q65/Q80: 12,8%, Q86/Q75: 16,2%,
Q06/Q81:11,6% va Q81/Q8T: 15,5%.

Loi Cam Doan

Ching t6i cam doan bai bao do nhém téac gia
thyc hién va khong ¢6 mau thuin nado gitta cac
tac gia.
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ABSTRACT

Aquaponic model is a farming system that integrates a recirculating aqua-
culture system with hydroponics. There are three hydroponic methods
commonly employed in the aquaponics systems: the media bed (MB), the
nutrient film technique (NFT) and the deep-water culture - floating rafts
(DWC). This study was conducted to evaluate effects of two hydroponic
systems (DWC and MB) on water quality parameters, growth rate of fish
and development of vegetable in the aquaponic model of snakehead fish
(Channa striata) and leaf mustard (Brassica juncea). Snakehead fish were
stocked with a density of 40 fish/75 liters of water and were cultured for
167 days. The results showed that daily temperature, pH and dissolved
oxygen parameters in the two systems were almost the same and relatively
stable while the electrical conductivity in the MB was much higher than
that in the DWC. Similarly, the levels of the parameters weekly moni-
tored (ammonia, nitrite, nitrate, total phosphorus, and alkalinity) in the
MB were higher than those in the DWC. At the end of the experiment,
final weight, weight gain, specific growth rate and survival rate of fish in
the MB treatment were higher than those in the DWC treatment, but the
feed conversion rate of fish in the MB was lower than that in the DWC.
On the contrary, vegetable yields in the DWC were significantly higher
than those in the MB. In general, the DWC aquaponics work better than

Email: npctu@hcmuaf.edu.vn the MB system.
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1. Dat Van Dé

TOM TAT

Mo hinh aquaponic 13 sy két hgp gitta nudi thily san tuan hoan va trong
rau thiy canh. Mo hinh aquaponic ¢6 ba phuong phap thiy canh dugc
diing phd bién: st dung 16p gia thé (GTS), mang dinh dusng (NFT) va
canh téc nuéc sau - be ndi (be ndi - BN). Nghién citu nay dugc thuc
hién nham danh gia d&nh huéng ctia hai hé théng thiiy canh BN va GTS
len cac thong s6 chat lugng nudc, ting trudng clia ca va phat trién cia
cay trong md hinh aquaponic nudi ca léc den (Channa striata) két hop
véi trong cai xanh (Brassica juncea). Ca 16¢ duge tha nudi v6i mat do
40 con/75 lit nudc va tién hanh nudi trong 167 ngdy. Két qua cho thiy
cac chi tieu theo déi hing ngay nhu nhigt do, pH va oxy hoa tan & hai he
théng nhu nhau va tuong d6i 6n dinh; trong khi chi tieu EC & nghiem
thitc GTS cao hon so v6i hé théng BN. Tuong ty, ham lugng clia cac
thong s6 theo doi hang tuan (amon, nitrit, nitrat, phétpho téng va do
kiém) & nghiém thic GTS cao hon so véi nghiém thitc BN. Trong lugng
trung binh clia ca 16c cudi thi nghiém, tang trudng tuyet dbi va tuong
déi va ty lé sbng & he théng GTS cao hon, nhung FCR, thip hon so véi
hé théng BN. Trai lai, ning suat rau thu hoach & hé théng BN cao hon
rat dang ké so véi he théng GTS. Nhin chung, mé hinh aquaponic BN c¢6
hiéu qué cao hon mé hinh aquaponic GTS.

tu do trong nudc, noi xay ra qua trinh hip thu
chat dinh dudng. Hé théng be ndi c6 muc nude

Aquaponic 1a sy két hop clia nudi thiy san
(aquaculture) va thity canh (hydroponics, trong
cay khong can dat). Trong hé théng aquaponic,
nude thai giau dinh dudng tit bé ca duge st dung
dé trong cay thiy canh, diéu nay la t6t cho ca
vi ré cay v hé vi sinh vat sé gitp loai b6 chat
doc trong nuée nhu NHg, NOS ,... Cay va vi sinh
vat ¢6 vai tro nhu mot bo loc sinh hoc, lam gidm
amon, nitrit, nitrat, phétpho; két qua la nuée sau
khi loc sé dugc tai tuan hoan trd lai bé ca (Mc-
Murtry & ctv., 1997; Somerville & ctv., 2014).

Mot mé hinh aquaponic thugng gdm c6 bé nuoi
c4, tach cin, loc sinh hoc, hé théng thiy canh va
bom. O hé théng canh tac nude sau - beé ndi,
cay dugc trong trén be x6p ndi. Ré cay dude tha

bén phia dudi be sau tit 25 dén 50 cm, nén lugng
nuée st dung trong hé théng nay nhiéu hon gip
bén 1an so véi cdc he thong khac (Rakocy & ctv.,
2006; Rakocy, 2012). Trong hé¢ thong tudi ngap
x4 can - gia thé séi, ré clia cay trong va gia thé
tro c6 tac dung loai bé cac chat thai ran tit bé
cé, v6i he théng nay khong can 1ip dit them bé
ldng va loc sinh hoc. Biin va chét thai ran tit bé
cé bi giit lai trong céc gia thé trong cay va dude
quan thé vi sinh vat phan giai. (Rakocy & ctv.,
2006).

Cé loc 1a loai thic pham c6 gia tri dinh dudng
cao, thom ngon. Nghé nudi c4 16¢ di dem lai hiéu
qua kinh té cao cho céc ho noéng dan & cac tinh
doéng bing song Cttu Long. Tuy nhién, sy 6 nhiém
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moi trudng ao nuodi/ving nudi, sy bung phat dich
bénh do vi khuén, lam dung khang sinh,... da han
ché sy phat trién nghé nudi cé 16c tham canh
(Cao & ctv., 2014). Trong d6, van dé xit ly nuée
thai/tuan hoan téi sit dung nudc cho cac mo hinh
nudi ca 16¢ 14 vin dé nan giai cho ngusi nusi. Ca
l6¢ can nhu cau protein rat cao cho ting trudng va
trao ddi chat (Tran & ctv., 2005). Nhung phan lén
thitc &n khong duge st dung hodc dugc bai tiét
du6i dang cac hgp chat nito doc (amon, nitrit)
gay pht dudng hé sinh thai nuée. Trong qua trinh
nuodi, dé ddm béo mai trudng nude tot cho ca ting
trudng, ngudi nudi phéi thay nudc thuong xuyén
(Lam & ctv., 2011).

Do d6, nghién cttu nay duge thyc hién nhim
danh gia anh hudng ctia hai hé thity canh (be ndi
va gid thé s6i) len cac thong s6 chat lugng nude,
tang trudng ciia cd va phat trién clia rau trong
mo hinh aquaponic nudi ca l6c két hgp trong cai
xanh qui mo ho gia dinh.

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

Nghién citu nay dugc tién hanh & khu thi
nghiém ctia Vién Nghién cttu Cong nghé Sinh hoc
va Moai truong (RIBE), Truong Dai hoc Nong
Lam TP.HCM. Ca léc gidng dugc mua & Trai
ca gibng Musi Thanh, TP. Bien Hoa, tinh Dong
Nai. Ca duge nuoi trong bé composite 1 m? dé
thich nghi véi diéu kién thi nghiem trong mot
tudn va duge cho #n thic an vien thuong mai
hai 1an/ngay (7 gio va 17 gio), vdi lugng &n thoa
man nhu cau. Khi ca dat trong lugng khoang 9,5
- 10,5 g/con thi tién hanh bo tri thi nghigm. Ca
¢6 trong lugng trung binh 10,1 + 0,4 g/con duge
tha vao bé v6i mat do 40 con/75 L nuée nudi dya
tren két qua nghién ctu ctia Cao & ctv. (2014)
va Phan & Cao (2014).

2.2. Hé théng thi nghiém va van hanh

Thi nghiém duge bd tri véi hai nghiém thitc 1a
hai hé théng thiiy canh: hé théng canh tac nude
sau — bé ndi (BN) va hé théng tudi ngap xa can -
gia thé s6i (GTS), mdi nghiém thitc lap lai 3 lan.
Toan bo hé théng thi nghiém duge dit trong nha
lu6i.

Heé théng BN dugc thiét ké dya theo ty 1é luong
thitc an/dién tich trong cay 1a 60 g/m? (Rakocy
& ctv., 2006). Sinh khéi c4 dy kién dat 12 kg/bé
véi ty 1é cho #n 3% trong lugng than, lugng &n t6i

da 1a 360 g/ngay. He théng BN gom c6 bé ca, bé
loc cin, bé loc sinh hoc va bé trong rau. Bé c4 la
thiing nhita hinh chit nhat c6 thé tich 100 L (kich
thude dai x rong x chiéu cao bé 13 610 mm x 420
mm x 390 mm), duge dit chim dué6i dat khoang
20 cm. Thé tich nudce trong bé duge duy tri & mitc
75 L. Bé loc cin va bé loc sinh hoc 1a thung nhya
hinh tru (dudng kinh 30 cm, cao 54 cm) c6 thé
tich khodng 35 L, duge ndi thong v6i nhau bing
ong nhua ®42. Bé loc cin duge thiét ké kiéu tu
ldng. Bé loc sinh hoc duge thiét ké theo kiéu gia
thé 1o litng st dung 15 L hat nhya Kaldnes. Bé
trong rau lam bang composite hinh chit nhat véi
kich thudc dai x rong x cao tuong tng la 3 m x
2 m x 0,3 m, thé tich 1800 L (chita 1300 L nuéc)
duge diit ndm trén mat dat. Be ndi 1a cic tAm x6p
XPS, mbi tAm x6p 6 kich thude 0,6 x 1,2 m (day
5 cm) duge khoét 24 16/tam (tong cong 6 tam) va
¢ dau mdi bé, c6 them 3 tAm x6p kich thude 0,6
m x 0,4 m duge khoét 9 16/tam. Lo khoét tron co
duong kinh 5 c¢cm, khoéng cach giita hai 16 (tam
céch tam) trén mot hang ngang 1a 20 cm va trén
mdi hang doc 1a 15 cm. Tong cong c6 171 cay/he
théng be n6i (mat do 30 cay/m?) (Hinh 1). Trong
bé c4, bé loc sinh hoc va bé rau stt dung hé théng
suc khi lién tuc dé tao su khudy tron nudc, ting
lugng 6xy cho ca va vi khuan. Nudc tit bé ca duge
bom vao bé loc can, ti chdy qua bé loc sinh hoc
dén bé trong rau va tudn hoan trd lai bé ca. Luu
lugng nude chdy trong toan bo hé théng 1a 360
L/gio.

A:Béc
@ B:Bé loc cén

C: Bé loc sinh hoc

D:Bérau

Hinh 1. Hé théng canh tac nudc sau - bé ndi.

He théng GTS dugc thiét ké theo huéng dan
ctia Timmons & Ebeling (2010): chon ty 1¢ 1 thé
tich ca nudi/2 thé tich gia thé séi. He thong GTS
gom c6 bé cé, bé rau va bé hoi nude. Bé ca va bé
hoi 14 bé nhua hinh chit nhat véi thé tich 100 L
(kich thudc dai x rong x chidu cao bé 1a 610 mm
x 420 mm x 390 mm). Bé ca dugc dat trén ké
cach mat dat 60 cm duge suc khi lién tuc, trong
khi d6 bé hoi duge dat trén miat dat. Bé rau duge
lam bing composite c6 kich thuée dai x rong x
cao tuong tng 14 1,2 m x 1 m x 0,2 m (thé tich
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240 L) dugc dit trén ké cao cach mat dit khoang
40 cm (Hinh 2). Trong bé rau cho cic hat sét
nung cao lén khodng 15 cm (khoang 180 L hat
sét nung) va c6 1ap mot bell-siphon dé tu dong
rat nuée & day va chdy vé bé hoi. May bom sé
bom nude ngudce tit bé hoi len bé ca va chiy sang
bé rau. O he théng nay, mot chu ky bom va xa
can la 16 phat. Méi he théng GTS c6 tdng cong
50 ro trong cay (mat do khoang 42 cay/m?).

A:Béci
B:Bérau

C: Bé héi nudc

Hinh 2. He théng tudi ngap xa can — gia thé séi.

Thai gian thi nghiém kéo dai 167 ngay (tit ngay
7/8/2020 dén 21/1/2021). Thitc an thi nghiem la
thic &n danh cho ca 16c ctia Cong ty TNHH Khoa
Ky Sinh vat Thing Long (¢d vién 2 - 6 mm, do
dam 42 - 44%). C4 léc duge cho &n hai 1an trong
ngay (7 gio va 17 gio), véi lugng an thoéa man
nhu cau, mdi lan cho #n kéo dai khoang 1 gid.
Sau khi ca nglng an, tién hanh thu va ghi nhan
lugng thiic an thita dé tinh lugng an. Thitc an cho
an dugce bd sung them vitamin C (véi lidu 0,5%)
bang cach hoa tan vitamin C vao nuéc va phun
lén vién thic an.

Hat giéng rau dude ngam va dem 1 trong khan
am tit 10 - 12 gis. Sau do, hat gidng duge gieo
vao x6p uwom (94 16/tam). Sau khi hat nidy mam
duge 10 - 12 ngay, cay c6 1 - 2 1a that, bit dau
chuyén cay vao hé théng, sau 30 ngay tién hanh
thu hoach rau. Trong thoi gian thi nghiém, c6
tdng cong ba dgt trong va thu hoach rau.

2.3. Liy va phan tich mau nuéc

Nhiet do, pH, oxy hoa tan (DO) va do dan
dien (EC) dugc do hing ngay vao hai thai diém
(7 gio va 14 gio) lan lugt bang may do Digital
thermometer WT - 1, Denver pH meter UP- 10,
Milwwaukee MW 600 Dissolved Oxygen va Con-
ductivity Meter B - 173. Tong nitd amon (TAN),
nitrit, nitrat, phdtpho tong s6 (TP) va do kiém
duge do mot tuan mot lan (ngay thi hai hang
tuan) tai hai vi tri/hé thong: bé c4 va dau ra ciia

bé rau. Tat ci cac chi tieu dude phan tich theo
cac phuong phap chuan ctia Baird & ctv. (2017).
Téng nitc amon (TAN), nitrit, nitrat, phdtpho
téng s6 (TP) va do kiém dugc xac dinh tuong
ting bang phuong phap phenate (4500-NH3 F),
phuong phép trac quang (4500-NO; B), phuong
phap kht cadimi (4500-NO3 E), phuong phap
axit ascorbic (4500-P E) va phuong phap chuan
do (2320 B).

2.4. Panh gia tang trudng cia ca va sinh
trudng cua rau

Cac cong thic tinh toan nhu sau:
Ting trudng tuyet doi:
WG (g/con) = Wy - W,
Ting trudéng tuong doi:
SGR (% /ngay) =
Trong doé:
W,: Khéi lugng cé trude, g/con;

InW; — InW, « 100%

W;: Khéi lugng cé sau, g/con;
t: Thai gian gitta hai 1an thu méu, ngay.
Hé s6 chuyén ddi thitc an (FCR):
F
PO L L
Trong do:
F: lugng thtc an da cung cap cho ca an giita
hai lan thu méu, g;
M,: Téng khéi luong cé trudc, g;
My: Téng khéi lugng cé sau, g;
M,: Téng khéi lugng ca chét, g.
Ti lé song:

s6 luong ca & thoi diém t

Ty lé song (%) = x 100%

s6 lugng ca & thoi diém o

Danh gia sy sinh trudéng cta rau:

Niang suat ca thé (g/cay): Khéi lugng trung
binh clia cac cady theo doi khi thu hoach (20
cay/bé trong rau).

Niang suét 1y thuyét (g/he): Khéi lugng trung
binh ciia cay theo déi x s6 cay/he.

Ning suat thuc thu (g/he): Can khdi lugng
thie té clia tat ca cac cay trong 6 thi nghiem
khi thu hoach.

2.5. Phan tich théng ké

Cac phan tich théng ké thyc hién theo huéng
dan cia Gomez va Gomez (1984) va Bhujel
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Bang 1. Gia tri clia cac chi tiéu do hang ngay trong cac bé nudi ca léc & hai nghiém thitc

Chi tisu Gia thé soi ] Be noi ] Gia tri

Sang Chiéu Sang Chiéu XAc suit
Nhiét do (°C) 269 +£1,2 294+1,1 278 + 1,2 203 £ 1,0 > 0,05
pH 749 £ 0,32 7,46 0,37 6,80 &+ 0,37 6,81 + 0,33 < 0,001
Oxy hoa tan (mg/L) 6,57 £ 0,39 6,54 £ 0,36 6,70 £ 0,43 6,69 + 0,46 < 0,001
Do dan dién (mS/cm) 1,37 £ 0,27 1,37 £ 0,28 0,532 £ 0,165 0,534 £ 0,171 < 0,001

Gia tri thé hién trong bang la trung binh + do6 léch chudn. Gia tri xac sudt la két qua phan tich ctia kiém dinh T hai mau
doc lap dung dé so sanh céc gia tri trung binh giita hai nghiém thitc.

(2008). Sy khac bigt vé gia tri trung binh ciia cac
chi tieu do hang ngay (nhiét do, pH, DO va EC)
gitta hai nghiem thitc duge phan tich bing kiém
dinh T hai méu doc lap. Véi cac chi tiéu chét
lugng nuée do theo tuan, dé danh gia su bién
dong gitta hai nghiém thic theo thoi gian thu
mau, phan tich théng ké bing phuong sai mot
yéu t6 v6i do luong lap lai (repeated measures
ANOVA) véi céc nghiém thiic (bé thity canh) la
yéu t6 thi nghiem va dgt thu mau 1a yéu t6 do
luong lap lai. Kiém dinh Bonferroni dugc dung dé
so sanh sut khéac biet gitta cdc dot thu mau. Trong
ciing mot nghiém thic, dé so sanh sy khéac biet
ciia cac chi tieu chat lugng nudc gitta bé ca va bé
rau st dung kiém dinh T hai mau lién hé. So sanh
su khac biét gitta hai nghieém thitc vé gia tri trung
binh ciia céc chi tieu ting trudng (khéi lugng ban
dau/cudi, WG, SGR), ty lé song va FCR clia ca
va chiéu dai r& va cac chi tiéu nang suat (ca the,
Iy thuyét va thue thu) ciia rau sit dung kiém dinh
T hai mau doc lap.

S6 ligu duge biéu dién dudi dang gia tri trung
binh + d6 lech chudn. Mic xac sudt P < 0,05
duge chap nhan nhu tieu chuan danh gia sy khéac
biét c6 ¥ nghia théng ké. Tat ci cac phan tich
théng ké dugc thyc hién bang phan mém IBM
SPSS Statistics for Windows, Version 19.0 (Ar-
monk, NY: IBM Corp).

3. Két Qua va Thao Luan
3.1. Chét lugng nudc
3.1.1. Cac chi tiéu do hang ngay

Nhin chung, c¢6 sy chénh léch vé nhiét do gitta
budi sang va budi chicu: ¢ mdi hé théng nhist do
vao budi chiéu thudng cao hon budi sang (Bang
1). Nhiét do ¢ he thong BN én dinh hon so véi he
théng GTS. Diéu nay c6 thé 1a do sy khac nhau
trong thiét ké he thong: (i) 6 he théng BN bé ca
duge dat am dudi dat, va (ii) thé tich nudc & he

théng BN nhiéu gap 10 1an hé thong GTS. Nhiet
do khong chi &nh huéng dén loai c4 nudi, ma con
anh hudng dén sy phat trién ciia thuc vat va hieu
qué ctia he thong loc sinh hoc. Theo Ngo (2003),
nhict do thich hop nuoi ¢4 loc 1a 20 - 30°C. Trong
khi cai xanh c6 thé thich nghi véi khodng nhiét
do rong tu 10 - 27°C va hé loc sinh hoc hoat
dong t6t nhat & nhiét do trong khoang 25 - 30°C
(Somerville & ctv., 2014; Sallenave, 2016).

Gia tri pH ctia hé théng GTS ludn cao hon so
v6i he thong BN (Bang 1). Nguyén nhan c6 thé
13 do hé théng GTS dung cac hat dat sét nung
c¢6 kha nang dem giap gitt gia tri pH ludén cao
hon. Gia tri pH 13 mot trong nhitng thong sé chat
lugng nudc quan trong trong hé théng aquaponic,
c6 anh hudng rat 16n dén tat ca cac thanh phan,
dic biet 1a thuc vat va vi khudn. Gia tri pH c6
anh hudng dén chat dinh dudng sin c6 cho cay: &
khoang pH 6,0 - 6,5 tat ca cac chat dinh dudng da
- vi lugng déu & dang sén c6 cho cay, ngoai khodng
pH nay cay rat khé hap thu chat dinh dudng, dac
biét 1a Fe, Ca va Mg. Trai lai, vi khuan nitrat héa
hoat dong t6i wu & pH > 7,5 v khi pH < 6,0 vi
khuan ngung hoat dong. Do dé, dé duy tri hoat
dong t6i vu ciia ca ba thanh phan ca - rau - vi
khuan, gia tri pH nén nim trong khoang 6,8 - 7,0
(Somerville & ctv., 2014; Sallenave, 2016). Trong
hai hé théng, gia tri pH ctia hé théng BN thich
hgp cho md hinh aquaponic hon.

Ham lugng DO & ci hai hé théong BN va GTS
luén duge duy tri tuong déi 6n dinh ¢ mic (>
5 mg/L) dam bao cho ca vh hé vi khuan ni-
trat hoa hoat dong binh thudng (Bang 1). Trong
he théng aquaponic, ham lugng DO t6i wu nim
trong khodng 4 — 8 mg/L (Somerville & ctv.,
2014; Sallenave, 2016).

Theo Bang 1, EC budi sang va budi chiéu trong
cting hé théng & ci hai nghiém thidc gan nhu
tuong dong véi nhau. Do dan dién trong hé théng
aquaponic nam trong khoang 0,3 - 1,1 mS/cm la
phit hgp cho cé va rau (Wortman, 2015). Do dé,
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EC trong nghién cttu nay tuong ty véi cac nghién

ctiu khéc. FEEEE S o0z al—a gﬂ
A 2 ganm N ii@a g‘é O 4 5 o5 B BT =
3.1.2. Cac chi tiéu do theo tuan 35 Ry g L N S e LS L
o3 ElBR 5T S5
N 2, X 2 2 2, . ~ - s 0 ~c
Ham lugng TAN & dau ra cta bé rau 6 hai hé O*‘.?/: aa B++ )
. . y . . . = oz H %
thong deu thap hon so v6i bé ca va cé khac biét 5 =8z 8 g
R Z N N ) =D —
¢6 ¥ nghia vé mat thong ke (P < 0,05). pleu nay & % %2 5 ® oS o =
¢6 1& 1a nho hoat dong ctia cac vi khuan nitrét P g8 gl B = < = ®
. 2 2 ~ 2 N < Yoo 5| GO co ™
gitup chuyén hbéa amoén (Bang 2). .Ngoal ra, ham cgr “502; % § VTRV o] gc
lugng TAN trong nudc E”j hai ngh/lém thﬁ:c c:’) sy o E&g 7, = ® w o 2g S
khac biét c6 ¥ nghia vé mat théng ké § cd bé ;? EET g R & 5
N . 2 N 0 1~ S~y g = =
cd va dau ra ctia bé rau: ham lwgng TAN & hé o -g»’ T I - ’?@ & ol 8
théng GTS cao hon BN (P < 0,05). Ham lugng & 5 B EN P
TAN trung binh & bé ¢4 va & dau ra bé rau cla AR R = 8
GTS cao hon tuong tng 1a 5,5 va 8,6 lan so vdi s 8 £83 = |42 s
> . « N 2 N ” 2. .. o+ W - — -+
bé ca vay dau ra bé rau ctiia BN (Béang 2). O gial :/fv\ RS o LEaL 2| =
doan dau ciia thi nghiém, ham lugng TAN & bé A R }_": i i : }: 5 g
cé clia nghiém thic GTS tuong dbi thap va c6 xu 22 & |2 wwe ol <
huéng ting dan va dat gia tri cao ¢ thang cudi A R S 3
N . . A . R P 174 - = < O Ot = o o )
ctia thi nghiém. Nguyén nhan 13 do lugng thic ~ & & SRR~ b= o
an va sinh khéi ciia ca ting, ddn dén viéc ting 5 o & =
bai tiét TAN va he vi sinh trong he thily canh g & % z
GTS khong c6 kha nang chuyén héa hét lugng o 2 £ WO g
N N Lz N . Py . N = o [N} e e 2
TAN nay thanh nitrit va nitrat. Ngugce lai, ham e 0; : |& S8 52 £
lugng TAN 6 nghiém thic BN luén duy tri ¢ mic 208 @ Sl CE R Y g
o . n N 2 N ~ = -4 H- H- H H H|& =
< 1 mg/L, dic biet 1a & be trong rau. Trong he £ B g = o= o ola 0
théng aquaponic, ham lugng TAN nén duy tri ) g E?;g & % = 2.
< 1 mg/L (Somerville v& ctv., 2014; Sallenave, v oo o g % ¥ T O§- &
£  a . P N z e ,
2016). Céc nghién cttu nudi ca l6¢ trong hé thong \C/, & U% ey s
tuan hoan va bé bat cho thay cé 16¢ c6 thé séng gz 8 S
trong moi trusng c6 ham lugng TAN khoang 5 S & g o o 2 §
mg/L (Lam & ctv., 2011; Cao & ctv., 2014; Phan E R I\ g S B §,?, o
& Cao, 2014). o T [ BN | =
. s O P S 2 S |HHHH R =
Ham lugng nitrit trung binh 6 bé ca ctia moi 2 2 e e ool |8
~ 2 - ~ z P L. x = = oS, O | =
hé thong cao hon ¢6 y nghia thong ké so v6i mau 2 o |lada g A= =
& dau ra bé rau (P < 0,05), do c6 su chuyén hoéa S = =
N 2 2 & <
nitrit thanh nitrat dé cay c6 thé hap thu va phét i = =8
trién. Ngoai ra, su khéc biet vé ham lugng nitrit g 7 e
N .o . cx p - - N =N =
trung binh gitta hai nghiém thtc c6 § nghia vé © oy =)
miit thong ke (P < 0,05). Ham lugng nitrit trung A z 2 *oxox :% 5 :
binh & bé ca va be rau cia GTS cao hon so véi & & g
° N . P 2, ~ Z =
BN (Béang 2). Ham lugng nitrit ¢ hé thong BN g 8 =
bién dong twong déi én dinh hon so véi GTS. R e
N o A 2 R N v & * % % % X3
Ham lugng nitrit trong hai hé thong luon nam s & A
trong gidi han phit hgp cho hoat dong hé théng & 3 =
aquaponic (< 1 mg/L) (Somerville & ctv., 2014; = Vv 2|
@ &N
Sallenave, 2016). - VT i
R o . e s a Z * ¥ % x ¥ X @
Ham lugng nitrat trung binh & bé ca va dau ra £ o R RS
» 2 N ~ % ~ 2 2 = = Q|
ctia bé rau trong cung hé thong khong cé khéc - & =g
biét, gan nhu la bang nhau. Ham lugng nitréit E & -

trung binh & hé thong GTS cao hon BN (Bang 2).
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Ham lugng nitrat ¢ he théng GTS cao hon so véi
hé théng BN & giai doan dau thi nghieém, sau dé
c6 xu huéng gidm dan va thap hon hé théng BN
& giai doan cudi thi nghiém. Theo Somerville &
ctv. (2014) va Sallenave (2016), ham lugng nitrat
trong hé théng aquaponic nim trong khodng 5
- 150 mg/L, chiing t6 heé théng hoat dong t6t
(Somerville & ctv., 2014).

Phétpho (P) 1a mot trong nhing chat dinh
dudng can thiét cho sy phat trién cfia cay rau.
Ham lugng P tdng trung binh & bé ca va dau ra
ctia bé rau ¢ mdi he théng c6 su khéac biet (Bang
2). Ham lugng P tong trung binh & hé théng GTS
khac biet khong c6 ¥ nghia théng ké gitta bé ca
va dau ra ctia bé rau. Nhung 6 hé théng BN,
ham lugng P trung binh & bé ca cao hon c6 ¥
nghia théng ké so véi dau ra bé rau (P < 0,05).
Khi so sanh gitta hai nghiém thtc, ham lugng P
téng & he théng BN cao hon so véi hé théng GTS
(P < 0,05); c¢6 1é 1a do lugng thic &n thira va
phan ca dudc luu gitt trong cac GTS sdi. Két qua
ctia nghién cttu nay ciing tuong ty cac nghién cttu
khac: ham lugng P trong hé théng aquaponic dao
dong trong khodng 1 - 17 mg/L (Goddek & ctv.,
2015).

Do kiém trung binh & hé théng GTS cao hon ¢6
¥ nghia so véi he thong BN (P < 0,05). Khi bat
dau thi nghiém, d6 kiém & hai hée théng 13 nhu
nhau va c6 xu huéng ting dan theo thoi gian nuoi,
tang nhanh & giai doan cubi do viéc bd sung voi
CaCO3. Do kiém 6 he théng BN ludn 6 mitc thap
hon nguéng phit hgp trong moé hinh aquaponic
(> 100 mg CaCO3/L), trong khi d6 do kiem &
hé théng GTS luén cao hon ngudng nay. Nguyén
nhan c6 thé 1a do trong hé théng BN qua trinh
nitrat hoéa dién ra manh mé, HT phéng thich ra tir
qué trinh nay lam tiéu hao do kiém. Ngugc lai, &
hé théng GTS, qua trinh nitrat dién ra cham hon
va diac biét phan tng phan nitrat xay ra trong
GTS s6i lam tang do kiém (Somerville & ctv.,
2014; Sallenave, 2016).

3.2. Tang trudng, ty lé sbng va hé sé chuyén
déi thic an cta ca

Trong lugng trung binh ca ban dau & hai
nghiém thitc khong c6 sy khac bigt (P > 0,05).
Trong lugng trung binh ciia ca 16¢ cudi thi nghiem
va WG & nghiém thitc GTS cao hon c¢6 § nghia
théng ké so v6i nghiem thic BN (P < 0,05),
nhung st khac biet vé SGR giita hai nghiém thiic
khong c6 ¥ nghia thong ke (P > 0,05) (Bang 3).
Két qua ctia nghién cttu nay cho thay ting trudng

clia ca 16c trong hé théng aquaponic thip hon
két qua clia cac tac gid khac. Theo Cao & ctv.
(2014) va Phan & Cao (2014), ca 16c 6 thé ting
trudng tit ca giong 6,6 — 6,8 g/con dén trong lugng
khodng 345 - 380 g/con trong 110 - 120 ngay.
Nguyén nhan c¢6 1& do nudce trong hé théng qua
trong, khi cho ca an, ca nhat an; dac biét & hé
théng BN, do bé c& duge dat dudi dat, nen khi di
lai cho &n, ca khong #n nhiéu. Trong cac nghién
ciu tiép theo, can che téi bé c4, nhét 1a khi cho
ca an.

Su khac biet vé ty lé séng clia ca loc giita
nghiém thitc GTS va nghiém thitc BN khong c6
¥ nghia théng ke (P > 0,05) (Bang 3). So v6i
két qua clia cac tac gid khac, ty lé sdng trung
binh ctia c4 léc trong nghién citu nay thap hon
clia cac tac giad khac (Cao & ctv., 2014; Phan &
Cao, 2014). Nghiém thiic GTS c¢6 FCR thap hon
so vdi nghiem thic BN (P < 0,05) (Béng 3). So
v6i két qua clia cac tac gid khac, FCR thu dugc
trong nghién cttu ndy rat cao so véi ciia céc tac
gid khac (Cao & ctv., 2014; Phan & Cao, 2014):
dao dong tur 1,05 - 1,13.

3.3. Sinh truéng ciia rau

Ning sudt ca thé ¢ nghiem thic BN cao hon
so v6i nghiém thitc GTS (Bang 4). Do d6, nang
sudt rau cai ¢ nghiém thitc BN cao hon nghiém
thitc GTS (P < 0,05). O dot trong rau 1, nang
suat rau thyc thu ¢ nghiem thic BN (4.205 =+
2.224 g/he) cao gap hon 5,5 lan ¢ nghiem thiic
GTS (758 + 250 g/he). O dot trong rau 2, ning
suat rau ¢ moéi nghiem thitc tuong ddi thap, GTS
14 129 + 13 g/he, 6 BN 1 769 + 324 g/he. O dot
trong rau 3, ning suat rau thu dugc & nghiem
thitc GTS 14 605 + 71 g/he, 6 nghiém thitc BN la
7,117 + 1,325 g/he. Nang suét rau thu hoach thap
& hé théng GTS ciing c¢6 thé 1a do hé thily canh
GTS c6 tdng cong 50 cay/hé (mat do khoang 42
cay/m?) thap hon so v6i he théng BN c¢6 tong
cong 171 16 (mat do 30 cay/m?).

Trong 3 dgt trong rau, dot rau 3 cho ning suat
cao nhit ca hai nghiem thic. O dgt trdng rau 2,
cay phat trién khong t6t do thoi tiét am, mura lien
tuc nhiéu ngay dan dén cay rau bi nhiém nam,
xuét hién sau an 14, sau duc than. Ngoai ra, rép
xanh tan cong lam cho cay cham phat trién, teo
14 1am ning suit cay rau & dgt 2 khi thu hoach
thap. Thém vao d6, 6 nghiém thitc GTS, khi sinh
khéi ca ting din dén cac vat chat hitu co tang,
cac chat can tuong d6i nhiéu lam quéa trinh phét
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Bang 3. Anh hudng ctia hai hé thdng thity canh lén ting truéng, ty 1& sdng va sit dung
thitc an cta ca 16c 6 hai nghiém thrtc

Chi tieu Gia thé soi Bé noi
Trong Iugng trung binh c4 ban dau (g/con) 10,2 +£ 0,67 10,1 £ 0,22
Trong lugng trung binh ca cudi thi nghiem (g/con) 208 £ 13? 171 £ 7
Tang trudng tuyet doi (g/con) 198 4+ 132 161 + 7°
Tang trudng tuong déi (% /ngay) 1,81 £ 0,07 1,69 + 0,03*
T§ le séng (%) 90,8 + 1,4* 87,5 + 6,6
Heé s6 chuyén ddi thitc an 1,54 4 0,12* 1,90 + 0,06

“Trung binh £ d6 lech chudn. Céc gia tri trung binh trong cting mot hang c6 ciing ky tu chi sy khéac biat
khong c6 y nghia (P > 0,05) (kiém dinh T hai mau doc lap).

Bang 4. Anh huéng ciia hai hé théng thity canh lén chidu dai ré va ning suat rau & cac dot thu hoach

Dot thu N . Ning suit ca thé  Niang sudt 1y thuyét  Nang suét thuc thu
Nghiem thict R
hoach &M (g/cay) (kg/m?) (kg/m?)
) GTS 13,3 £ 4,6° 666 + 232* 758 + 2507
BN 27,4 + 17,0° 4.678 4 2.900° 4.205 + 2.224P
5 GTS 3,3 + 0,3? 165 + 162 129 + 132
BN 6,9 + 2,5P 1.181 =+ 434b 769 + 324P
5 GTS 13,2 + 1,6* 660 + 812 605 + 71°
BN 44,5 + 6,6P 7.610 + 1.137P 7.117 + 1.325P

e} cung dg¢t thu hoach, cac gia tri trung binh trong ciing mot cot ¢6 cung ky tu chi sy khac biet khéng c¢6 y nghia (P >

0,05) (kiém dinh t hai mAu doc lap).

'BN: He théng canh téc nudc sau — be néi (BN); GST: hé théng tudi ngap x4 can - gia thé soi.

trién ciia ré cay gidm, cay khong hap thu dugc
céc chat dinh dudng do d6 khong phat trién, xuat
hién hién tugng vang 14 va chét dan.

4. Két Luan

Céac chi tieu chat lugng nude do hing ngiy:
nhiét do, pH, do dan dién, oxy hoa tan, TDS &
hée théng thiy canh BN &n dinh hon so véi he
théng thity canh GTS. Veé céc chi tiéu chét lugng
nudc do hang tuan: TAN, nitrit, nitrat, nitc tong,
phétpho téng va phétpho hoa tan 6 hé thoéng thity
canh BN déu thap hon so véi hé théng thity canh
GTS. So v6i cac nghién citu khac, ting trudng cia
ca 16¢ nudi trong hé thdéng aquaponic ¢ nghién
cttu nay con thip, nhung FCR lai cao hon. Mo
hinh aquaponic BN c¢6 ning suit rau dat hiéu
qué cao hon so v6i mo hinh GTS & ba dgt trong
rau. Do d6, mo hinh aquaponic BN hiéu qué cao
hon mo6 hinh aquaponic GTS.

Lgi Cam Doan
Cac tac giad tuyén bd khong cé bat ky mau

thufn nao lien quan dén viéc xuat ban bai bao
nay.

L&i Cam On

Tap thé tac gia xin chan thanh cdm on Trudng
Dai Hoc Nong Lam TP.HCM da tai trg kinh phi
thyc hien (Ma s6: CS-CB19-TS-01).
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ABSTRACT

Early mortality syndrome/acute hepatopancreatic necrosis
(EMS/AHPND) was first detected in China in 2009. The disease
spread rapidly to neighboring countries and emerged in almost major
shrimp-producing regions in the world, including Vietnam. The disease
has caused serious damage to the global shrimp industry and so far, there
is no effective cure. In order to understand the current status of AHPND,
and then to introduce effective prevention and detection measures, we
collected data and shrimp samples in some provinces in the Mekong Delta
to analyze and isolate the pathogenic strains. The results of our study
conducted from 2014 - 2018 in four provinces (Ben Tre, Long An, Bac
Lieu, Kien Giang) showed that AHPND damaged from 2.0 to 57.2% of the
total shrimp farming area. In addition, we isolated 10 AHPND-positive
strains via culturing and PCR. The results of representative sequencing of
three strains LA1, LA5, and LA8 showed that they were 100% similarity
with the previously published strain XN89. These isolated strains are used
as a collection for further studies on the origin and mechanism of the
disease by whole genome sequencing.
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Tran, L. T. H, Tien, L. H., Nguyen, X. D., Tran, T. L., & Tran, H. V. (2021). Current status of
acute hepatopancreatic necrosis disease (AHPND) and result of isolating AHPND-causing strains
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1. Dat Van Dé

TOM TAT

Hoi ching chét sém/hoai tit gan tuy cap (EMS/AHPND) la bénh tréen
tom dude phat hien dau tién ¢ Trung Qubc nam 2009. Sau d6, bénh lay
lan nhanh chéng ra cic nudc lan can va hién da c6 mat tai hau hét cac
viing san xuit tom chinh trén thé gidi, trong d6 c6 Viet Nam. Bénh gay
ra thiét hai nghiém trong cho nganh tém toan cau va cho dén nay van
chuta c6 phuong phap chita bénh hieu qua. Dé ndm r6 thyc trang bénh
AHPND ¢t d6 dua ra cac bién phap phat hién va phong ngita hiéu qua
thi chiing t6i da thu thap dit lieu thyc t&é & mot s6 tinh thuoc Dong bing
song Ctiu Long dé phan tich ciing nhu thu thap miu tom dé phan lap
chiing vi khudn Vibrio parahaemolyticus gay beénh. Nghién cttu tit nam
2014 - 2018 & bdn tinh Bén Tre, Long An, Bac Liéu, Kién Giang cho thay
dién tich thiét hai cia AHPND dao dong trong khoang 2,0 - 57,2% tong
dién tich nudi tém. Ngoai ra, ching t6i ciing phan lap dugc 10 ching
duong tinh v6i AHPND thong qua nudi cady va PCR. Két qua gidi trinh
tu dai dién ba ching LA1, LA5, va LAS8 cho thiy c6 do tuong dong 100%
véi chiing gay bénh XN89 da dugc cong bd trude day. Cac chiing phan
lap nay sé dugc st dung dé tao bo suu tap ching gay bénh nhim nghién
cttu sau hon co ché va ngudn gdc bénh théng qua giai trinh ty toan bo bo
gen.

ci nude.

Véi quy mo nudi tém cong nghiép mat do cao

Nganh cong nghiép nudi tom c6 gia tri khong
nhd trong thi truong nudi trong thiy sin cla
thé gigi v ca ¢ Viet Nam. Uéc tinh trong nam
2019, san lugng tom cua Viét Nam dat khoang
700 nghin tan chiém khoang 15% thé gisi vé tong
san lugng tom va diing hai thé gidi ké tir 2016 cho
dén nay theo théng ké ctia The Global Aquacul-
ture Alliance (Anderson & ctv., 2019). Dién tich
tom nuodi nude ¢ cad nam 2018 dat 712,7 nghin ha
chiém 64,4% dién tich nudi trong thiy san cla
Viet Nam. Khu viyc nuoi téom chi yéu 1a Dong
béng song Citu Long (DBSCL), chiém dén 80,61%
san lugng va chiém 91% dién tich nuoi tom cla

va dinh duéng nhiéu, tom rat dé bi bénh néu
quan 1y mam bénh khong t6t. Dic biét, trong s6
d6 bénh hoai tit gan tuy cap (AHPND) véi toc
do lay lan nhanh va gay ra thiét hai kinh té tram
trong. Béenh AHPND lan dau duge ghi nhan &
Trung Qudc vio nam 2009 sau d6 lan ra chau A
va cac nude ¢ khu vuc khéc: Viet Nam (2010),
Malaysia (2011), Thai Lan (2012), Mexico (2013)
va Philippines (2015) (Flegel & ctv., 2012; Soto-
Rodriguez & ctv., 2015). Hoai tit gan tuy cap da
gay thiet hai nang cho nganh nuoi tom chau A len
dén 1 ty USD vao nam 2013 theo uwdc tinh clia
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Lién minh nuoi trong thiiy san toan cau. Bénh
AHPND c6 thé xuét hién va gay chét cho tom
trong vong 45 ngay sau khi tha, ti 1& chét c6 thé
len dén 100% sau khi nhiém bénh (GAA, 2013).

O Viet Nam, bénh xay ra hau hét cic thang
trong nam, nhung tap trung nhidu tit thang 3
dén thang 8 duong lich hing nim. Triéu chitng
clia tom bénh thuong bd an, tip mé, c6 gan tuy
nhat mau. Quan sit mo hoc, céc té bao gan tuy
c6 day du cac dac tinh hoai t@& nhu cac té bao
bi bong tréc, tap trung rat nhiéu té bao mau &
xung quanh va khodng gian giita 6ng gan tuy bi
tén thuong va xay ra nhiém khuan thit cAp ning &
gian doan cudi. Vi khuan Vibrio parahaemolyticus
(V.p) la nguyén nhan gay beénh hoai tit gan tuy
cap 6 tom. Yang & ctv. (2014) phét hién plasmid
mdi trén loai nay, dit tén la pVAL kich thudc
khoang 69 kb gém hai gen doc t6 clia bénh gen
pirAYP (336 bp) va pirB'P (1317 bp) ndm trong
vung c¢6 kich thuée 3,5 kb duge bao béi cac ving
lap ddo ctia trinh ty ma héa chuyén vi. Plasmid
pVA1 da dugc chitng minh 13 ngudn duy nhét sinh
ra doc t6 ToxAB gay chét cac té bao gan tuy dic
diém ctia benh AHPND (Lee & ctv., 2015).

Sau hiéu biét vé gen doc t6 va plasmid pVAL,
hang loat cac cong bd sau d6 bao cio rang con
c6 cac loai khac V. p thuoc ho Vibrio khac gay
ra béenh AHPND nhu mot loai giéng v6i V. har-
veyi, V. campbellii, V. owensii va V. punensis
(Kondo & ctv., 2015; Liu & ctv., 2015; Restrepo
& ctv., 2018), ciing nhu cung cip bing chiing vé
chuyén gen ngang giita ching V. campbellii gay
bénh AHPND sang chiing V. owensii khong gay
bénh AHPND va tré thanh ching gay chét tom
(Dong & ctv., 2019).

Hién nay, c6 nhiéu phan tng thiét ké dé phat
hién béenh AHPND nhu PCR, PCR dinh lugng
dung mau do TagMan (Han & ctv., 2015) va
ky thuat khuéch dai ding nhiét qua trung gian
cau truc kep téc (LAMP) (Kongrueng & ctv.,
2015) dugc thiét ké dé phat hien benh AHPND.
Trong d6, phuong phap AP3 khuéch dai gen
toxA (Sirikharin & ctv., 2014) v phuong phéap
multiplex-PCR phat hién cung lic toxA, toxB
bing cip modi VpPirA-284 va VpPirB-392 dudc
stt dung phd bién nhét trong chudn doan beénh
EMS/AHPND (Devadas & ctv., 2019).

Véi téc do lay lan va thiét hai kinh té gay ra
béi AHPND, tuy nhién dit lieu vé tinh hinh dich
bénh nay trén ving DBSCL chi méi cap nhat dén
niam 2017 va chi & mic c6 hay khong c6 dich &
cac tinh. Danh gia thyc trang bénh trén tom céc

tinh véi muc tiéu cung cip thong tin vi cai nhin
chinh x4c vé mic do nguy hiém ctia AHPND dé
c6 cac bieén phap dé phong, xét nghiém v chita
tri phtt hgp la nhiing gi bai bao sé thuc hién.
Chiing t6i thiyc hien théng ké mo ta trén bo di
lidu vé tinh hinh bénh AHPND trén tom ciia bén
tinh Long An, Bén Tre, Bac Lieu, va Kién Giang
cho thay mic do nhiém va lugng thiét hai béi
bénh trén quy moé nudi tom timg tinh. Cung véi
d6, danh gia mitc do nhiém bénh trong 150 mau
tom da thu thap duge tit Long An, Bén Tre, Bac
Liéu, Kién Giang bing phuong phap phan lap
chiing vi sinh v& xac nhan dong thdi sy hién dién
ctia vector pVA1 va gen ma hda toxA gay bénh
AHPND béng ki thuat PCR.

2. Vat Liéu va Phuong Phap Nghién Cdu

2.1. Thu thap miu tém thé chan tring va
théng tin chung vé tinh hinh san lugng
tom va thiét hai do AHPND trén cac tinh

Thong tin tinh hinh sén lugng tém va thiét hai
do AHPND trén cac tinh va ho nuéi duge thu
thap va tdng hop bédi cac chuyen vién ciia Chi
cuc Chan nuoéi va Thi y ciia bén tinh Long An,
Bén Tre, Bac Liéu, va Kién Giang duéi dang bao
céo hién trang nudi trong thiy san, trong dé cé
phiéu diéu tra soan sén gom ba phan: i) Ngay tha
nudi v thong tin phat hien dau hieu bénh, ii) Dac
diém ao nuoi, iii) Xét nghigm AHPND trén tom
giéng va vigc dung khang sinh khi nuai va iv) Uéec
tinh doanh thu va thiét hai. Cac phiéu diéu tra
nay sé dugce dung khao sat ho nuoéi tom khi thu
mau tom thé chan trang (Litopenaeus vannamei).

2.2. Phuong phap théng ké mo ta

Phuong phap théng ké mé td véi cac gia tri
tong, két hop v6i phan tram dé mo ta thong tin
chung ctia ho nuoi, thyc trang ciia mo6 hinh nuoi
tom. Vai trod ctia tom nudi cling nhu tac dong ctia
dich bénh trén tom nudi déi véi kinh té ho cling
dugc trinh bay theo cach nay.

2.3. Phuong phap phan lap, nudi ciy va dinh
danh ching vi khuidn gay AHPND bing
PCR

Cac mau tit cd thé tom tom thé chan tring
(Litopenaeus vannamei) & Long An, Bén Tre, Bac
Lieu va Kién Giang dugc thu thap tir 150 ao thudc
cac ho nuodi tham canh tém xuat hiéu cac dau hieu
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lam sang ctia benh AHPND dugce nghién nat dau
va tang sinh qua dém trong moi trudng Tryptic
Soy Broth (TSB) c¢6 bd sung 1,5% NaCl. Dich

= >

= § g ting sinh sau d6 dugc pha loang lién tiép bac 10

8 Z t6i 103 151 trai 50 pL dich pha lodng len moi
T?D z ks : truong Hicrome" Vibrio agar vaq dé tang sinhvéi
3 o; 3 g 37°C qua dém. Chon 5-10 khuan lac duy tuyén
=l = é P c¢6 mau xanh ngoc lam dem thuyc hién multiplex

oS PCR v6i cap moi AP2 va moi AP3 dé xéc dinh

== 5 tuong tng chﬁng c6 vector (PVAl) va gen (toxA)

n gay bénh. Khuan lac cho két qua duong tinh sé

. duge hoat héa trong TSB ¢6 b6 sung 1,5% NaCl
& qua dém dé tién hanh bdo quan véi glycerol nham
?g o . © chudn bi cho giai trinh tu ma héa doc td toxA,
2l e B § toxB gay AHPND trén tom.
=
€ 2.4. Giai trinh tu hai gen ma héa doc té toxA
w va toxB

—
fé § ‘:;g Khuén lac cho két qua duong tinh cip mdi AP3
5 B = tr 6ng tri chiing chita glycerol 20% sé dugce hoat
g g E > héa bang cach thém vio 6ng nghiém chita 5 mL
g 2 5 TSB ¢6 b6 sung 1,5% NaCl lac ¢ 37°C qua dém
Ol & 2 va thuc hien PCR thu gen gii trinh ty. Dé thu

dudc trinh ty ma héa dong thsi doc t6 toxA va
toxB, chiing toi thiét ké cip mdi GMIF3-4 (Bang
1) niim bén ngoai viing gen ma héa tuong ting cho
toxA va toxB vé phia thugng ngudn va ha nguon.
San pham PCR tit cip mdi nay (1806 bp) dugc
gui gial trinh ty tai cong ty KTest, Viét Nam
bang k¥ thuat Sanger. Két qua trinh tu duge xi
Iy bing phan mém BioEdit phién ban 7.2 v& sip
gibng cot bang Clustal Omega (EMBL-EBI, UK).
Céc trinh ty sau khi sip giong cot duge chi gidi
va cong bd trén Ngan hang gen.

3. Két Qua va Thao Luan

Trinh ty moi 5°-3’
AP2F: TCACCCGAATGCTCGCTTGTGG
AP2R: CGTCGCTACTGTCTAGCTGAAG
AP3-F: ATGAGTAACAATATAAAACATGAAAC

3.1. Thong tin chung vé tinh hinh san lugng
tom va thiét hai do AHPND trén cac tinh
va ho nubi

AP3-R: GTGGTAATAGATTGTACAGAA
GMIF-3F: GTTTTCTTATTGATGCAATACG
GMIF-4R: CGGTCTTAATGTCATGTTCG

Tt nam 2014 dén nam 2018, bén tinh thudc
DBSCL gom Long An, Bén Tre, Bac Lieu va
Kien Giang c6 toéng dién tich nudi tom trung
binh trong bén nim lan lugt la: 6.600, 35.000,
135.319, 123.859 ha va vé miit tong san lugng tom
la: 11.500, 55.900, 126.358, 73.390 tan (Béang 2).
Ti lé dién tich tém nudi ludn chiém mot ti 1é cao
trén téng dién tich nuoi trong thily sin ciia bén
tinh (thap nhat 14 Kien Giang véi 50,38% va cao
nhat 1a Bac Lieu véi 96,94%) (Bang 3). Cung véi
ti 16 nay, bén tinh nay tinh dang xu huéng chuyén

Ten phuong phap
AP2
AP3
GMIF3-4

Bang 1. Cac cap modi st dung trong PCR nghién citu
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Bang 2. Két qua nudi tom & bén tinh Bén Tre, Long An, Bac Liéu, Kién Giang trung binh
ctia nam 2014 - 2018™

Tinh Bén Tre Long An Bac Lieu Kién Giang
Dién tich nudi trong thiy san (ha) 46,7 10,0 134,7 2159
San lugng nuoi trong thiy san (tan)  256,6 42.1 203.,5 199,1
Dién tich nuoi tom (ha) 35,2 6,4 130,8 108,3
San lugng tom (tan) 52,5 1,8 54,5 59,8
Dien tich thiet hai do AHPND (ha)  354,0 21,0 16,2 26,4

*Ngudn: Nguyen (2019); Nguyen (2019); Tien (2019); Tran (2019).

Bang 3. Két qua nudi tom c6 anh hudng ciia AHPND trung binh é bén tinh Long
An, Bén Tre, Bac Liéu, va Kien Giang qua cic nim*

Thoi gian 2014 2015 2016 2017 2018
Dién tich nuoi trong thity san (ha) 89,1 97,6 103,2 142,0 1104
San lugng nuoi trong thiy san (tan) 159,4 166,6 1714 236,2 191,5
Dién tich nuoi tom (ha) 64,5 67,5 69,8 964 752
San lugng tom (tan) 549 54,0 56,9 64,0 66,8
Dien tich thiet hai do AHPND (ha) 42 61 399 20 15
Ti le dién tich thiet hai (%) 6,5 9,0 57,2 2,1 2,0
*Ngudn: Nguyen (2019); Nguyen (2019); Tien (2019); Tran (2019).
140 (o0 - r 30000
120,124
1200, (oD - =
' 102,371 [ 23000
100 Oe(hD -
= L 20,000 —.
= 80,000 - =
= 15,000 =
= 60000 - E
= 10,000 5
A0 00 <
20,000 A 3.000
L= 1,21k
0 T 0
2014 2015 2016 2017 2018

C—Téng dién tich nuéi tém Cha)

— Dén tich thiét hai do ATPIND Cha)

Hinh 1. Biéu d6 4nh huéng cia AHPND qua cic niam ctia bon tinh.

dich tit nuoi tom st (Penaeus monodon) dan sang
nuoi tom thé chan trang (Litopenaeus vannames)
giébng nhu xu huéng thé gisi. Xu huéng nay duge
thic day vao khoang nam 2000, tom thé chan
trang v6i wu thé ngudng chiu min rong va cac
thong s6 méi trudng tot dude gidi thieu 1 loai
thay thé tom st sau dgt tan pha ning né baéi
dich bénh virus truéc dé6. Nhung thyc sy tom thé
chan trdng c6 it bénh hon tém st hay khong thi
van chua dude lam 16, béi mam bénh nguy hiém
clia loai tém nay luén ton tai tiém an trong moi

truong nhu cac loai thudc chi Vibrio (Sanathku-
mar & ctv., 2014).

3.2. Tinh hinh dich bénh AHPND trén tom
nudi 4 tinh Long An, Bén Tre, Bac Liéu,
va Kién Giang tir nim 2014 dén nam 2018

Bén tinh Long An, Bén Tre, Bac Liéu, va Kién
Giang c6 dién tich thiét hai cia AHPND dao
dong trong khoang 2,0 - 57,2% téng dién tich nuoi
tom trong giai doan 2014 - 2018. Ti 1é thiét hai
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Bang 4. Két qua diéu tra ho nuoi trung binh & cac tinh khao sét

. N Két qua
Noi dung dieu tra Long An Bén Tre Bac Lieu  Kien Giang
S6 ngay nudi dén khi phat hién dau 49 42 32 47
hiéu bénh (ngay)
Xét nghiem AHPND trén tom giéng 100%

Tén that ao nudi (dong)

24.564.710,0  40.833.333,0  26.620.690,0 36.037.037,0

tap trung vao hai tinh Bac Liéu va Kién Giang,
ciing 1a hai tinh ¢6 dién tich nuéi tom 16n.

Tit Hinh 1 cho thiy mic d6 thiet hai do bénh
AHPND tit nam 2014 - 2018 lap dinh vao nam
2016 v c6 xu huéng gidm dan sau d6. Qua d6
cho thay rang viéc phong ngtta va ngan chin dich
bénh AHPND da vd dang rat dugc ngudi dan
vA cdc cAp chinh quyén dia phuong quan tam.
Ngudi nong dan da tiép can duge véi cac phuong
phap phong ngita dich bénh v& c6 dau tu ao nudi,
céc phuong phap phat hién benh ciing dugc trién
khai. Vi thé, dién tich thiét hai do AHPND cé6 xu
huéng gidm trong nam 2017 - 2018.

3.3. Théng tin chung vé tinh hinh nuéi tém va
thiét hai do AHPND trén cac ho nuéi

Hau hét cac ho nudi tom duge khao sat & Long
An, Bén Tre, Bac Liéu, Kién Giang c6 miic do
dau tu ao nudi chua thé cach ly hoan toan mam
bénh 1a da s6 méi chi ¢6 lu6i xung quanh, c6 dung
cu riéng cho titng ao, c6 16t bat bd vi mot s6 it
16t hoan toan hodc dau tu ki cang hon. Tat ca
ho nuodi khong thyc hieén xét nghiém lai do tén
chi phi va thai gian, dit da xét AHPND trén tom
gidng trudc khi tha nudi. S6 ngay nudi dén khi
phat hién bénh ctia cac tinh tit 32 - 49 ngay la
phat hién diu hiéu bénh trong vong 45 ngiy sau
khi tha nuoi va tén that trén mot ao nuoi trong
khodng 24 dén 36 trieu (GAA, 2013). Trong do,
Bac Liéu c6 s6 ngay nudi dén khi phat hién dau
hiéu bénh ngan nhat 13 32 ngay, ngudc lai, Long
An c6 s6 ngay dai nhat 1a 49 ngay nhung do c6
quy mo nudi tom trung binh nhé nhét nén cé thé
121y do cho viéc ¢6 ton thit ao nudi it nhat (Bang
4).

3.4. Phan lap ching AHPND trén tém nudi
(Litopenaeus vannamei) ctia bén tinh Tay
Nam Bo

Téng s6 10 chiing V. parahaemolyticus duong
tinh v6i AHPND trong 150 mau tom (Litope-
naeus vannamei) da duge phan lap. Ti 1@ mau

tom duong tinh v6i AHPND trong cdc mau thu
thap duge 14 6,7% (Bang 5). Dai dién ba chiing

Bang 5. Tan suit xuat hien ctia V. parahaemolyticus

gay bénh hoai tit gan tuy cAp (AHPND) ctia bén tinh

trong nam 2018 - 2020

Mau c6 khuan
lac duong

Tiah Mau nghi ngs

tinh AHPND benh
Long An 6 50
Bén Tre 4 40
Bac Liéu 0 30
Kién Giang 0 30
Téng mau 10 150
Tan suat
xuat hien 6,7%

Bang 6. Thong tin gen ma héa doc t6 toxA va toxB
ti mot s6 chiing V. parahaemolyticus gay bénh hoai
ti gan tuy cip (AHPND) dai dién phan lap duge

M3 s6 ding ky trén

Tén ching  Gen IR
ngan hang gen
LAL ToxA MW355905
ToxB MW355906
LAS ToxA MW355907
ToxB MW355908
LAS ToxA MW355909
ToxB MW355910

duong tinh dic trung vé gen cia AHPND (duong
tinh v6i plasmid va gen toxA) duge gui gidi trinh
tu ca gen toxA va toxB (Hinh 2). Cac két qua vé
trinh ty nay dugc cong bd trén ngan hang gen
véi cac thong tin va ma sd tuong tng (Bang 6).
Két qua giai trinh ty dai dién cho ba ching LA1,
LA5, LA8 dugc thé hien trong Hinh 3 cho thay
cic chling nay c6 do tuong ddng cao véi chiing
XN89 la ching gay bénh AHPND da dugc cong
bd tren Ngan hang gen. P& tim hiéu ré hon vé
ngudn goc bénh va co ché lay lan ctia benh AH-
PND thong qua chuyén gen, gidi trinh tiy toan
bo plasmid chita gen toxA/toxB tit nhitng chiing
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M LAILASLAS (-)

800 bp —

400 bp _

Hinh 2. Két qua PCR kiém tra dai dién ba ching
duong tinh véi bénh hoai tit gan tuy cip (AHPND)
da phan lap vé6i cac cip mdi AP3 va AP2. Cac ky
higu M, Thang 1 kb; giéng 1 dén 3, két qua dai dién
cho céac chiing duong tinh AHPND; (-), chiing am.

CMIF-H

toxB

CMIFAR

Hinh 3. Két qua gidi trinh ty dai dién clia ching
LA1.

duong tinh da phan 1ap 1 mot didu can thiét.
4. Két Luan

Cac tinh thuéc DBSCL la nhitng khu vice nuoi
tom chil yéu clia cd nudc tuy nhién van con bi
thiét hai do AHPND qua méi nam. Dién tich nuoi
tom luon chiém & mitc cao trong dién tich nuoi
trong thity san 6 bén tinh.

Dich bénh APHND luén xuét hién qua cac nim
v6i dinh diém gay thiét hai ning vao nam 2016.
Sau d6 dién tich bi bénh suy gidm vé mitc gan
nhu ldc dau va dién tich nudi tém cé tang di cho
dot anh hudng ning 2016.

Nho vao § thic ctia cac ho dan khi bénh cang
ngay cang pho bién hon thi mitc do thiet hai c6
giam nhe tt nam 2017 - 2018. Du ¢6 thyuc hién
xét hién con giéng nhung céc thanh phan khac
cuia ao nudi va cac giai doan sau chua duge quan
tam xét nghiém bénh AHPND, ciing nhu 1a mitc
do dau tu ao nudi chua di cach ly véi mam bénh
hiéu qua.

Chang t6i ciing da phan lap dugc 10 chung
duong tinh véi doc t6 toxA thong qua nudi cay
va PCR ciing nhu 1an dau tién cong bd trinh tu
cidc gen ma hoéa cho hai doc t6 toxA va toxB tit
cdc mot s6 chiing dai dién trén Ngan hang gen.
Du kién, chiing t6i sé phan lap thém chiing duong
tinh méi tién hanh giai trinh ty toan bo plasmid
chita gen toxA /toxB dé tim hiéu r6 hon vé nguon
gbc bénh va co ché lay lan ctia benh AHPND
thong qua chuyén gen.
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tac gia.
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ABSTRACT

During the processing of frozen Pangasius hypophthalmus fillets, the
microbiological counts depend on the source of raw materials and
processing conditions, those impact significantly on the quality of the
final product. In particular, trimming is considered a high-risk step of
cross-contamination during processing. This study aimed to compare and
evaluate the microbial quality at trimming step in four frozen Pangasius
processing factories located in the Mekong Delta region. Trimmed
Pangasius fillet and contact surfaces samples (i.e., gloves and processing
tools) were examined including total mesophilic counts, Coliforms, E. coli
and coagulase-positive Staphylococci (Staphylococci coa+). The results
showed that total mesophilic counts on trimming Pangasius processed in
A, B, C and D plant were 7.1 £ 0.4; 7.5 &£ 0.7; 6.7 &+ 1.1 and 6.0 + 0.4
log CFU/g, respectively. Coliforms, E. coli and Staphylococci coa+ on
trimmed Pangasius ranged 4.0 - 5.1; 2.1 - 3.7 and 1.8 - 4.2 log CFU/g,
respectively. Thus, proper preservation of fillets during processing is
suggested. Good manufacturing practices should implement effectively to
minimize the risk of cross-contamination for the trimmed fillets.

Cited as: Nguyen, T. C., Nhan, H. T. M., Huynh, T. N. T., & Tong, N. T. A. (2021). Hygienic con-
ditions of the processing environment and microbial loads of Tra fish (Pangasius hypophthalmus):
Trimming step. The Journal of Agriculture and Development 20(2), 44-50.
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Diéu kién vé sinh ctia médi trudng ché bién va mat sé vi sinh vat trén ca Tra
(Pangasius hypophthalmus): Cong doan chinh hinh
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TOM TAT

Trong qué trinh ché bién ca Tra phi & déng lanh, mat s6 vi sinh vat phu
thudc vao ngudn nguyeén lidu va didu kién ché bién va do d6 c6 dnh hudng
dang ké dén chit lugng ctia thanh phdm. Chinh hinh dudc xem la cong
doan c6 nguy co cao lay nhiém trong quy trinh ché bién. Nghién ctu nay
dugc thire higén nhim danh gia va so sanh mat s vi sinh vat tai cong doan
chinh hinh & bén nha may ché bién ca Tra phi lé déng lanh thudc khu vyc
Déng bing song Cttu Long. Mau ci chinh hinh v moéi trudng ché bién
(cdc bé mit tiép xtic nhu ging tay cong nhan va dung cu ché bién) duge
danh gia céc chi tieu vi sinh vat bao gdm: vi sinh vat téng s6 hiéu khi,
Coliforms, E. coli va Staphylococci duong tinh coagulase (Staphylococci
coa+). Két qué cho thiy mat s6 vi sinh vat téng s6 hiéu khi trén ca chinh
hinh & bén nha may A, B, C va D lan lugt 14 7,1 & 0,4; 7,5 & 0,7; 6,7 &
1,1 va 6,0 + 0,4 log CFU/g. Mat s6 Coliforms, E. coli va Staphylococci
coa—+ trén ca chinh hinh tai cidc nha may tuong ting dao dong tit 4,0 - 5,1;
2,1 - 3,7 va 1,8 - 4,2 log CFU/g. Nghién citu thiy ring can c6 phuong
phap bao quan phit hgp ca ban thanh pham trong sudt qua trinh ché bién.
Thite hanh vé sinh va san xuét t6t can duge thie hien hisu qui dé gidm

Téng Thi Anh Ngoc
Email: ttangocQctu.edu.vn

1. bat Van Dé

C4a Tra la loai c¢6 gia tri thuong pham cao va
duge nusi nhiéu & cac tinh thude khu vic Dong
bang song Cttu Long nhu Déng Thap, An Giang,
Can Tho, Vinh Long véi tong dién tich lén dén
6,6 nghin ha (VASEP, 2019). Nganh hang ca Tra
la mot trong nhitng san pham xuét khau chi lyc
ctua nganh thiy sdn va thi truong ca Tra dugc
tiép tuc xuit khau sang 134 qubc gia va ving
lanh thé (VASEP, 2021). Tuy nhién, nguy co san
pham khong dam bao an toan vé sinh do viéc
thye hién céc hé thdng quan 1y chat lugng khong
theo qui chudn, chua hiéu qua va con nhiéu bat
cap trong trién khai va ap dung thuec té tai nhiéu
doanh nghiép (Tong & ctv., 2014).

Trong qui trinh ché bién, chinh hinh 13 mot
trong nhitng cong doan ché bién quan trong &
gitta quy trinh nhim lam sach, loai b phan thit
do, da, md&, va xuong con s6t; ngoai ra day la

thiéu nguy co nhiém chéo cho c4 ban thanh pham.

cong doan tao hinh gitip cac miéng c4 phi lé dong
nhét vé hinh dang va cdm quan. Ngoai ra, day la
cong doan c6 nguy cd cao giy méat an toan vé
sinh thitc pham do cac bé mit tiép xic (gang tay
cong nhan, dung cu ché bién...) c6 thé la ngudn
lay nhiém vi sinh vat cho c4 néu khong duge kiém
soat tot, thai gian ché bién dai v dudgc tién hanh
thii cong; nhiet do cling ¢6 thé 1a nguyén nhan
dan dén sy mat an toan ctia san pham (Tong &
ctv., 2014). Do d6, cong doan chinh hinh con duge
xem 13 diém kiém soat (CP-control point) trong
ké hoach HACCP (phan tich méi nguy va kiém
soét tai cac diém t6i han) can dugc giam sat va
kiém soét trong qué trinh ché bién.

Vi cac li do trén, nghién ciu nay thuc hién
nhim so sanh va danh gia chat lugng vé sinh tai
cong doan chinh hinh & bén nha may ché bién
c4 Tra thuoc khu vie ddng bing song Ctru Long.
Noi dung nghién ctu duge thyc hién thong qua
danh gid mat s6 vi sinh vat clia ca Tra va moi
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trudng ché bién tai cong doan chinh hinh; tit d6
nghién ctu cung cip thém théng tin, ciing nhu
khuyén céo va dé xuét phit hop dé gép phan gidm
thiéu nguy co nhiém chéo cho ban thanh pham.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vat liéu nghién ctu

Mau ca Tra, bé mit tiép xic - bao gdm mau
ging tay cong nhan vd miu dung cu ché bién
(dao, thét, 16, mat ban ché bién) duge lay tai
cong doan chinh hinh & bén nhd may ché bién:
A (100 tan nguyén lieu/ngay, toa lac tai Vinh
Long; céc tiéu chuan an toan thirc pham ap dung:
HACCP va HALAL; thi truong xuat khau: Trung
Qudc, Malaysia va Indonesia), B (100 tAn nguyén
ligu/ngay, toa lac tai Dong Thap; cac tieu chuan
an toan thyc pham ap dung: ISO, HACCP, BRC,
IFS va GLOBAL GAP; thi truong xuét khau:
Chau Au, My, Uc va cac nuée Chau A), C (250
tan nguyen ligu/ngay, toa lac tai An Giang; cic
tieu chuan an toan thuc pham ap dung: BRC,
IFS, HACCP, HALAL va ASC; thi trudng xuét
khau: Nam My, Mexico, Chau Au, Trung Dong,
Trung Qubc-Hong Kong va cac nuée Chau A)
va D (35 tan nguyen lieu/ngay, toa lac tai Can
Tho; cac tiéu chuan an toan thyc pham ap dung:
HACCP, BRC va IFS; thi truong xuit khau: Anh,
Hy Lap, Ai Cap, Trung Dong, Thai Lan).

2.2. Phuong phéap lay méiu

Mau c4 chinh hinh (1 - 2 miéng phi 1&) dugc
liy biang nhip da khit trung va cho vao tai vo
trimg (Stomacher bags, BagLight®, Phap); miu
bé mat tiép xic duge liy bing cach st dung
tam bong da duge lam am bing dung dich Max-
imum Recovery Diluent (MRD, Merck, Darm-
stadt, Diic); quét déu tdm bong theo chiéu ngang,
doc v& chéo trén bé mit can lay mau vé6i dién tich
14 50 cm?; sau d6 dat lai tam bong vao dng chita
dung dich MRD dé sit dung cho phan tich céc chi
tieu vi sinh vat (ISO 18593:2004).

Cac mau sau khi 14y duge ghi nhéan, cho vao
tai vo trung va bao quan trong thung da, sau do
van chuyén vé phong thi nghiém vi sinh ctia nha
méy ldy mau hodc ciia Bo6 mon Cong nghé thyc
pham, Truong Dai hoc Can Tho; s6 lugng mau
va chi tiéu phan tich dugc trinh bay trong Bang
1.

2.3. Phuong phap phan tich vi sinh vat

25 g mau c4 chinh hinh dugdc 14y tit cAc phan
khac nhau ctia miéng phi 18, cho vao tai dap méu
vo trung; sau d6 thém vao 225 mL dung dich
MRD dé thu dugce nong do pha loang 10~1. Tién
hanh dap méiu (5 - 7 phit), sau d6 tién hanh
pha loing mau bang cach hit 1 mL mau can pha
lodng cho vio 6ng nghiém chita 9 mL dung dich
MRD dé thu duge nong do pha loang 1072, Dong
nhit mau trong 10 giay bang may vortex (RS-
VA10, PHOENIX, Ditc) va lap lai thao tdc dén
khi thu dugc cac bd ba néng do dé dia thich hop
(pha loAng mAu dat dén ndng do 1075) (ISO 6887-
2:2003). D6i véi mau bé mat tiép xtc thi can dong
nhat miu trong 10 gidy bing mdy vortex trudc
khi tién hanh pha lodng.

Vi sinh vat téng s6 hiéu khi (TMC - Total Mes-
ophylic Counts) dugc xac dinh theo phuong phéap
do dia bing moi truong Plate Count Agar (PCA,
Merck, Darmstadt, Dic) va 1 & 37°C trong 48 -
72 giv; Coliforms va E. coli duge xac dinh bing
moi truong Coliform Agar Enhanced Selectivity
(Coliform Agar ES, Merck, Darmstadt, Dic) va
@ ¢ 37°C trong 24 giv. Cac khuan lac Coliforms
moc trén moéi trudng c6 mau tir hdng dén do, cac
khuén lac E. coli (thuoc nhém Coliforms) c6 mau
tit xanh duong dén tim (Hinh 1-A). Staphylo-
cocci duong tinh coagulase (Staphylococci coa+)
dugc xac dinh bang phuong phap trang dia trén
thach Baird Parker Agar (BPA, Merck, Darm-
stadt, Ditc) bd sung 25/500 mL Egg Yolk Tellu-
rite Emulsion (EYTE, Merck, Dic). Sau 48 - 72
gis @ & 37°C, cac khuan lac Staphylococci coa+
c6 mau xam den va tao thanh ving két tia mau
traing duc xung quanh (Hinh 1-B). Céac khuan
lac Staphylococci duge xac nhan duong tinh co-
agulase bang phan tng tao dong st dung thubc
thit Bactident® Coagulase (Merck, Darmstadt,
Germany) (TCVN 4830-1:2005). Mdi nong do dd
(trang) dia duge lap lai hai 1an cho tit ci cac chi
tiéu phan tich.

B
Staphylocecci

Coli f-urms

E.coli *

Hinh 1. Hinh théi khudn lac Coliforms, E. coli (A)
va Staphylococci coa+ (B).
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Bang 1. S6 lugng méu va chi tiéu vi sinh vat

Chi tiéu

Loai mau Vi sinh vat tong s6  Coliforms E. coli  Staphylococci coa+"
Céa 362 36 36 36
Gang tay cong nhan 36 36 36 36
Dung cu ché bién 36 36 36 -3

L Staphylococci duong tinh coagulase; 2Ba thai diém lay

2.4. X1t ly sb lieu

Mat sb vi sinh vat duge tinh todn va bidu dién
dudi dang don vi logarit ctia sé khudn lac hinh
thanh: log CFU/g (ca) va log CFU/100 cm? (bé
mat tiép xic). Két qua duge trinh bay dudi dang
trung binh £ do léch chuan va xit Iy thong ke
bing kiém dinh ANOVA (a = 0,05) thong qua
phan mém Statgraphics Centurion 18 (Statgraph-
ics Technologies, Inc., The Plains, Virginia).

3. Két Qua va Thao Luan

3.1. Vi sinh vat tdng sb, Coliforms, E. coli
va Staphylococci coa+ trén gang tay cong
nhan

Két qua mat s6 vi sinh vat téng sé hiéu khi,
Coliforms, E. coli, Staphylococci coa+ trén gang
tay cong nhan chinh hinh & bén nha may ché
bién duge thé hien ¢ Hinh 2. Ké qua cho thay,
mat s6 vi sinh vat tong s6 hiéu khi trén ging tay
cong nhan chinh hinh dao dong tu 5,7 - 7,7 log
CFU/100 cm?. Trong d6, mat s6 vi sinh vat tong
s6 hiéu khi trén ging tay cong nhan chinh hinh
3 ba nha may A, B va C cao hon y nghia so véi
nha may D (P < 0,05). Mat s6 Coliforms trén
ging tay cong nhan & nha may A cao nhat (6,5
+ 0,6 log CFU/100 cm?) va khéac biet y nghia
(P < 0,05) so v6i ¢ cdc nha méy con lai (dao
dong tir 4,7 - 5,1 log CFU/100 cm?). Trong khi
do6, mat s6 E. coli trén gang tay cong nhan chinh
hinh dao dong tit 2,6 - 3,4 log CFU/100 cm? va
khong khac biét y nghia gita cdc nha méy (P
> 0,05). Staphylococci coa+ trén ging tay cong
nhan chinh hinh tai nha may A, Bva C (3,5- 4,7
log CFU/100 cm?) va khac biét § nghia so véi
nha may D (1,2 + 0,2 log CFU/100 cm?). Khong
c6 st tuong quan c6 ¥ nghia dude tim thiy gitta
nang suat nguyen liéu va mat sb vi sinh vat trén
gang tay cong nhan chinh hinh gitta cdc nha may.
Viéc dinh lugng cac vi khuan Coliforms, E. coli
hoiic Staphylococci c6 thé duge ding nhu céc chi
thi dé danh gia hieu qua ciia cic qua trinh vé sinh

miu X ba ngay X bén nha may; >Khong phan tich.

v chuong trinh HACCP tai cdc nha may ché bién
thie pham noi chung (Lang & ctv., 1999), do dé
lugng vi sinh vat ton tai trong sudt qui trinh ché
bién phan anh hiéu qua ctia hé thdng quan i chat
lugng, phu thudc vao cac yéu t6 nhu quy trinh vé
sinh, phuong phap phong ngita dbi véi san pham,
ciing nhu kiém soat sy lay nhiém nuée va nguyen
lieu dau vao.

Nghién cttu ciia Noseda & ctv. (2013) tai mot
nha may ché bién ca Tra (ning suit nguyen liéu
200 tan/ngay) da bao cdo rang mat sd6 E. coli
trén ging tay cong nhan chinh hinh nhé hon 0,7
log CFU/100 cm? & tat cad cac mau. Tuy nhién,
mat s6 E. coli trén ging tay cong nhan chinh
hinh trong nghién ctu nay cao hon. Bén canh
do, Staphylococci coa+ trén gang tay cong nhan
chinh hinh tai cac nha méy A, B va C dao dong
tit 3,5 - 4,7 log CFU/100 cm? (Hinh 2). Staphy-
lococcus aureus thuoc ho Staphylococci duge biét
1a loai vi khuan gay ngo doc thiyc pham va c6 thé
phat trién nhanh § khoang nhiét do dao dong trén
ca chinh hinh (22 - 28°C tai cac nha may ché bién
thuyc hién trong nghién cttu nay). Ngoai ra, ching
con dugce biét dén véi kha ning hinh thanh mang
sinh hoc (Di Ciccio & ctv., 2015) trén cdc bé mit
ché bién thuc phdm do qua trinh lam sach va khi
trung khong hiéu qué, va duge st dung nhu mot
chi thi vé mitc do vé sinh ca nhan va thuc hanh
sén xuat tot (Da Silva Meira & ctv., 2012; Tong
& ctv., 2020). Viec thyc hién céc nghién citu tiép
theo chuyen sau hon vé sy ton tai va phat trién
cia loai vi khuan nay trong qui trinh ché bién
13 can thiét. Vi vay, cac nha méy can chi trong
trang bi day di béo ho lao dong (gang tay, khau
trang, luéi trum toc,...) cho cong nhan dong thoi
giam sat viéc tuan thu thyc hién cac qui pham vé
sinh.

Vi sinh vat néi chung ton tai véi lugng cao trén
gang tay cong nhan (Hinh 2) c6 thé la ngudn lay
nhidm vi sinh vat cho c4 ban thanh pham (dac
bigt 1a vi sinh vat gay bénh) va do d6 &nh hudng
dén an toan ctia ca thanh pham (Svanevik & ctv.,
2015; Novoslavskij & ctv., 2016). Vi vay, cac nha
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Hinh 2. Vi sinh vat téng s, Coliforms, E. coli va Staphylococci coa+ trén ging tay cong nhan.

Céc chit cai (a, b, ¢) clia cing mot chi tiéu vi sinh vat
¥ nghia théng ké & mitc 5%.

méy can ting cudng tan suadt vé sinh ging tay
cong nhan, dung cu ché bién, nha xuéng ciing nhu
kiém soat t6t nhiet do va thoi gian ca ton luu tai
cong doan chinh hinh. Ngoai ra, cac qua trinh lam
sach, khtt trung va thu tuc vé sinh ca nhan, gang
tay, bao ho lao dong can dugc kiém soat chit ché
hodc cdi tién béi chiing c6 dnh huéng dén hé vi
sinh vat ton tai trén gang tay cong nhan.

3.2. Vi sinh vat téng sb, Coliforms va E. coli
trén dung cu chinh hinh

Nhitng dung cu dung trong qué trinh ché bién
1a cac bé miit tiép xtc truc tiép véi ca ching han
nhu dao, thét, r6 chita, mat ban ché bién ciing
c6 thé tiém &n nguy co gay nhiém chéo vi sinh
vat cho ca néu diéu kién vé sinh va khit tring
khong ddm béo (Shikongo-Nambabi & ctv., 2011;
Novoslavskij & ctv., 2016). Hinh 3 thé hien két
qué mat s6 vi sinh vat téng s6 hiéu khi, Coliforms
va E. coli trén dung cu chinh hinh & cidc nha may
ché bién ca Tra. Cu thé, mat s6 vi sinh vat téng sd
hiéu khi trén dung cy chinh hinh tuwong déi cao,
dao dong tit 6,5 - 7,9 log CFU/100 cm?. Mat s
Coliforms trén dung cu chinh hinh tai nha may
A (6,4 £ 1,1 log CFU/100 ¢cm?) cao hon § nghia
so v6i 6 cdc nha may con lai (P < 0,05; dao dong
tit 4,3 - 5,2 log CFU/100 cm?). Ngudc lai, mat
s6 E. coli trén dung cu chinh hinh tai nha may
Ala 1,9 £ 0,7 log CFU/100 cm? va thap hon so

khéac nhau thi cac gia tri trung binh ¢6 su khéc biét

v6i cdc nha may con lai (dao dong tu 2,5 - 3,1 log
CFU/100 cm?) (Hinh 3). Khong c6 sut tuong quan
c6 ¥ nghia giita nang sudt nguyén liéu va mat sé
vi sinh vat trén dung cu chinh hinh gitta cac nha
méy. Nhu vay, vi sinh vat ton tai véi lugng cao
trén dung cu chinh hinh dic biét 14 cac nhém vi
sinh vat Coliforms va E. coli sé lam ting nguy
co nhiém chéo cho c4 ban thanh pham. Do do,
cac nha may can ting cudng tan suat vé sinh nha
xudng, cic dung cu ché bién ciing nhu kiém soét
chit ché hiéu qua ciia cac qua trinh va tha tuc vé
sinh, lam sach va khi trung trong va ngoai qué
trinh sdn xuat (gitta cAc ca san xuat).

b ab

L~

=

log CFU/100 em?

'
=
L

A B C

BETMC OColiforms OE. coli

Hinh 3. Mat s6 TMC, Coliforms va E. coli trén dung
cu chinh hinh.

Céac chit cai (a, b, ¢) clia cing mot chi tiéu vi sinh
vat khac nhau thi cac gia tri trung binh c6 sy khéc
biét y nghia théng ké & mic 5%.
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3.3. Vi sinh vat téng sb, Coliforms, E. coli va
Staphylococci coa+ trén ca chinh hinh

Mat s6 vi sinh vat tong s hiéu khi, Coliforms,
E. coli va Staphylococci coa+ trén ca chinh hinh
duge thé hien ¢ Hinh 4. Nhin chung, mat sb vi
sinh vat tdng s6 hiéu khi trén ca chinh hinh >
6 log CFU/g. Cu thé, mat s6 trung binh ctia vi
sinh vat tdng s6 hiéu khi trén ca chinh hinh cao
hon 7 log CFU/g tai hai nha may A va B, va cao
hon § nghia so véi cac mau ca chinh hinh duge
lay tai hai nha may C va D (P < 0,05; mat sb vi
sinh vat téng s6 hiéu khi trén c4 chinh hinh tai
nha may C va D lan lugt 1a 6,7 + 1,1 va 6,0 +
0,4 log CFU/g). Mat s6 Coliforms trén ca chinh
hinh tai cac nha may dao dong tu 4,0 - 5,5 log
CFU/g, trong d6 mat sd Coliforms trén c4 chinh
hinh thap nhéit tai nha may A va c6 khéc biét ¥
nghia so véi cdc nha may con lai (P < 0,05). Mat
s& E. coli trén c4 chinh hinh tai cac nha may A,
B, C va D lan lugt 1a 2,5 + 0,8: 3,7 + 0,6; 2.6
+ 0,6 va 2,5 £ 0,4 log CFU/g. Trong d6, mat s6
E. coli trén ca chinh hinh tai nha méay B cao y
nghia so véi cadc nha may con lai (P < 0,05). D6i
véi Staphylococci coa+, mat sb trén ca chinh hinh
tai cdc nha may dao dong tir 1,8 - 4,2 log CFU /g,
thap hon y nghia tai nha may A so véi cac nha
mdy con lai (P < 0,05) (Hinh 4). Khong c6 sy
tuong quan c6 y nghia gita ning suit nguyén
lieu v mat sb vi sinh vat trén ca Tra chinh hinh
gitta cac nha may ciing nhu sy tuong quan c6 y
nghia gifta diéu kién vé sinh ciia méi trudng ché
bién (ging tay, dung cu chinh hinh) v mat sb vi
sinh vat trén ca Tra chinh hinh. Nghién citu cta
Noseda & ctv. (2013) cho thay mat s6 vi sinh vat
tong s6 hiéu khi trén ca chinh hinh (ning suét
nguyén lieu 200 tan/ngay) dao dong tit 3,0 - 4,1
log CFU/g va E. coli trén c& chinh hinh < 0,7
log CFU/g.

Mat s6 vi sinh vat trén ca chinh hinh cao ¢6 thé
do lay nhiém chéo tit ging tay cong nhan, cac bé
miit tiép xtc. Ngoai ra, ¢ thé do lay nhiém chéo
tit cac cong doan trude do clia quy trinh ché bién
(tiép nhan nguyen lieu, phi l¢, rita). O cong doan
phi 1& néu thao téc ciia cong nhan lam vo noi tang
ca thi nguy co gay mat an toan cao cong doan nay
va, cac cong doan sau clia quy trinh ché bién. T
cac két qua thu dude, c¢6 thé thiy ring mat s
vi sinh vat trén ca chinh hinh phu thudc vao quy
trinh ché bién va diéu kién vé sinh (lam sach va
khit trung). Lugng vi sinh vat trén ca (ban) thanh
pham ciing bi 4nh hudng bdi cac hoat dong kiém
soat chat lugng nhu thyc hanh vé sinh ca nhan,

log CFU/g

L e S N L B = AT [ =« Y o ]

BTMC OColiforms OE. coli 8Staphylococci coa+

Hinh 4. Mat s6 TMC, Coliforms, E. coli va Staphy-
lococci coa+ trén ca chinh hinh.
Céc chit cai (a, b, ¢) clia cing mot chi tiéu vi sinh
vat khac nhau thi cac gia tri trung binh c6 sy khéc
biét ¥ nghia théng ke & mitc 5%.

chuong trinh vé sinh, cac bién phap phong ngia
cho san pham, kiém soat nguyén liéu va phuong
phép bdo quan ca ban thanh pham (Shikongo-
Nambabi & ctv., 2010; Kulawik & ctv., 2016).
Tit cac két qud thu duge, thuc hanh san xuét tot
dude dé nghi giam sat vd c6 phuong phap bao
quan ca ban thanh pham nhim dam bao chéit
lugng va an toan clia c& ban thanh pham.

4. Két Luan va Dé Nghi

Tém lai, mat s6 vi sinh vat téng s6 hiéu khi
trén c4 chinh hinh & b6én nha may A, B, C va D
lan lugt 14 7,1 £ 0,4; 7,5 +£ 0,7; 6,7 = 1,1 va 6,0
+ 0,4 log CFU/g. Mat s6 Coliforms, E. coli va
Staphylococci coa+ trén ca tai cdc nha may tuong
ung dao dong tur 4,0 - 5,1; 2,1 - 3,7 va 1,8 - 4,2 log
CFU/g. Day la cong doan can giam sat va kiém
soat t6t nhdm han ché qua trinh 1ay nhiém cho
ca ban thanh pham. Cac nha may ché bién can
cai thien quy trinh va thi tuc kiém soat vé sinh
nhd xuéng, dung cy, thiét bi; thyc hanh tét ve
sinh c& nhan va c6 phuong phap bao quan ca ban
thanh pham dé gidm thiéu kha ning gay mét an
toan ca ban thanh pham.

Loi Cam Doan

Nghién cttu nay khong ton tai bat ki mau thuin
nao gitta cac tac gia.

L&i Cam On

Nghién citu nay thuodc khuon khd ciia dé tai
A-16 tai trg béi dir &n Nang cip Truong Dai hoc
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Can Tho VN14-P6 bing ngudn vén vay ODA tit
chinh phtt Nhat Ban. Nhém nghién citu xin chan
thanh cdm on cidc nha may cho phép lay mau va
cong bd cac két qua nay.
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ABSTRACT

This study was conducted to investigate the application of cellulase
enzyme in the extraction of flavonoids from Houttuynia cordata
Thumb leaves and optimize the extraction conditions. Independent
variables, including enzyme concentration (25 - 100 pg/mL), temper-
ature (30 - 50°C), time (30 - 120 min) and ratio of raw materials to
enzyme (1:15 - 1:30 g/mL), were investigated. Extraction conditions
of flavonoids were designed according to Central Composite Design
- Uniform Precision (CCD), a response surface methodology using a
software JMP Pro version 13. The results indicated that the optimal
extraction conditions were found to be enzyme concentration (78.0
pg/mL), temperature (41°C), time (90 min), and the ratio of
material to the enzyme (1:26 g/mL). Under such conditions, the
highest content of flavonoids (24.04 + 0.05 mg/g, dry matter) was
obtained and validated. It can be concluded that the flavonoids can
be optimally extracted under the optimal extraction conditions with
assistance of cellulase.

Cited as: Phan, P. M., Nguyen, P. T. D., Nguyen, P. H., Vo, V. T. T., & Vu, A. T. (2021).
Optimization of extraction conditions of flavonoids from Houttuynia cordata Thumb leaves. The
Journal of Agriculture and Development 20(2), 51-61.
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TOM TAT

Muyc tidu ctia nghién cttu nay nhim st dung enzyme cellulase trong
qué trinh trich ly flavonoids tit 14 diép ca (Houttuynia cordata
Thumb) vA t6i wu héa cac yéu t6 dnh hudng dén higu suat trich ly.
Cac thong sb dudc khao sat bao gdm: ndng do enzyme (25 - 100
pg/mL), nhigt do (30 - 50°C), thoi gian (30 - 120 phuat) va ti 1é gitta
nguyén liu: enzyme (1:15 - 1:30 g/mL). Diéu kién trich ly flavonoids
dugc t6i wu didu véi thiét ké kiéu CCD (Central Composite Design)
bing phuong phap bé mat dap tng, st dung phan mém JMP Pro
13. Két qua nghién cttu da xac dinh duge didu kién téi wu trich ly
flavonoids tir 14 diép c4, bao gdm ndng do enzyme (78,0 ng/mL),
nhigt do (41°C), thoi gian (90 phuat) va ti 1@ nguyén lieu: enzyme
(1:26 g/mL). Véi diéu kién trich ly t6i vu nay, ham lugng flavonoid

Flavonoid
Phuong phap bé miat dap tng

*Tac gia lién hé

Vit Thuy Anh
Email: vuthuyanh@hcmuaf.edu.vn

1. Dat Van Dé

Diép ca (Houttuynia cordata Thumb) 1a mot
loai caly thdo moc, c6 miii tanh ctlia ca duge trong
rat phd bién & Viet Nam va mot s nudc Chau
A. Hien nay, diép ca dugc trong lam rau gia vi
hodc ding lam vi thuéc quy cho nhidu bai thudc
dan gian chita bénh. Chiét xuat ti diép ca da
dugc chimg minh c6 tic dung chéng lai cac bénh
bao gdm ung thu, tiéu duong, cac bénh ngoai da
va hoi chiing ho hap cap tinh ning (Miyata &
ctv., 2010; Du & ctv., 2012; Kumar & ctv., 2014).
Ngoai ra, cac chiét xut tit diép ca ciing c6 kha
nang khang khudn va khang vi rat nhu sét xuét
huyét (Sekita & ctv., 2016; Li & ctv., 2017; Verma
& ctv., 2017). Theo cac két qui nghién cttu so bo
dugce cong bd gan day, trong 100 g rau diép ca c6
chtta nude (91,5%), protid (2,9%), glucid (2,7%),
lipid (0,5%), cellulose (1,8%), calci (0,3 mg), kali
(0,1 mg), tién vitamin A (1,26 mg), va vitamin C
(68 mg). Hon nita, diép cé 1a loai rau rat thudng

dat dugc 1a 24,04 + 0,05 mg/g, vat chat kho.

duge st dung trong khau phan an hing ngay va
rat ré tién. DA c6 nhidu nghién citu vé trich ly
cac hop chat sinh hoc tir cac loai thuye vat nhu
flavonoids (Meng & ctv., 2006), polyphenols (Li
& ctv., 2014), alkaloids (Wang & ctv., 2008), va
essential oil (Djihane & ctv., 2017). Vi thé, trich
ly cac hop chét sinh hoc tit cay diép ca 1a rat can
thiét v& hitu ich cho viéc st dung vio nhidu san
pham thitc pham chiic ning v duge pham.

Tuy nhién, dé thu nhan va tng dung cac chat c6
hoat tinh sinh hoc, dic biét 13 flavonoids tit diép
cé4, mot van dé dat ra dé 1a lam sao dé tang cao
hiéu suat trich ly va thiét lap dugce didu kién trich
ly t6i wu. Trong s6 nhitng phuong phép thi trich ly
véi st phéi hop cia enzyme da dem lai nhiéu hiéu
qué cting nhu than thién véi moi truong (Vergara-
Barberan, 2015). Phuong phdp bé mat dap ting
(RSM, Response Surface Methodology) véi sy ho
trg clia cac phan mém xit 1y sb lisu da tré thanh
mot cong cu hitu ich gitp thyc hién nghién ctu
cidc qua trinh t6i wu héa da nhan t6, nhim tiét
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kiém thoi gian va chi phi (Myers & Montgomery,
2002).

Vi thé, nghién cttu ndy dudc thyc hién nhim
t6i wu hoa diéu kién trich ly flavonoids tir 1a diép
¢4 véi sy hd trg clia enzyme bang phuong phap
bé m#t dap ting.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu
2.1.1. La diép ca

Nguyén lieu 14 diép ca, dudc mua & chg Dau
mbéi Tha Dic, Thanh phé Thi Dic, TP.HCM.
Nguyén lieu sau khi thu mua dugc van chuyén
nhanh vé phong thi nghiém (khong qua 1 gig) dé
tién hanh cac xtt 1y tiép theo. L& diép ca dudc rita
sach, lam kho & nhiét do phong. Sau dé, cdc mau
duge sdy kho & nhiet do 40°C dén khi do am dat
dugc 5 - 6%, nghién min v bdo quan trong bao
kin duge hit chan khong.

2.1.2. Héa chét

Cac hoa chat st dung trong phan tich bao gom
ethanol 96% (Trung Qudc), chat chuan Quercetin

(An Dd); enzyme cellulase (An Dg); CH3COOK
(Trung Qubc); va AlCl3 (Trung Qube).

2.2. B tri thi nghiém

2.2.1. Anh hudng ciia enzyme dén ham lugng
flavonoids

Déi v6i mau ngam va xit 1y enzyme: Can 3 g bot
diép ca cho vao Beaker 250 mL, sau d6 cho dung
dich enzyme cellulase vao bot diép ca véi nong do
100 pg/mL theo ti 1& 1/20 (w/v) trong 60 phut
& nhist do 40°C. Sau dé, tién hanh loc qua gidy
loc Whatman va tién hanh xac dinh ham lugng
flavonoids tong (TFC) ctia mau trich ly trong pha
nuée. Tiép dén, phan ba dugc trich ly tiép bing
dung moi ethanol 70% vdi tile 1/30 (w/v) trong
3 gio & nhiet do 60°C. Tién hanh loc va x4c dinh
TFC ctia mau trich ly trong pha cdn. Ham lugng
TFC tong la téng ham lugng ciia dich trich ly
trong nuéc va trong ethanol.

Déi véi miu khong xtt 1y enzyme: can 3 g bot
diép ca cho vao Beaker 250 mL, sau d6 cho dung
moi ethanol 70% vao dé trich ly trong thai gian
3 gid & nhiét do 60°C. Tién hanh loc va x4c dinh
TFC.

2.2.2. Thi nghiém t6i wu héa diéu kién trich ly

Phuong phap bé mat dap ting dugc lua chon dé
t6i wu hoa dicéu kién trich ly flavonoids tit 14 diép
c4 duéi sy hd trg clia enzyme cellulase. Ba thong
sd quan trong ciia qué trinh trich ly dudc nghién
cttu bao gom: Nong do (X)), nhiet do (X1) vatile
dung moi/nguyen lieu (X;). Thi nghiem duge bd
tri theo kiéu CCD-Uniform Precision vi ma tran
thi nghiém dugc xay dyng bing phan mém JMP
13 Pro. Trong cac nghién cttu tham do, ching t6i
da xac dinh dugc gia tri bién ciia cAc nhan t6
trich ly nhu trinh bay trong Bang 1. Trong s 20
thi nghiém dugc tién hanh c6 6 thi nghiem & tam.
M5 hinh toan hoc mé ta anh hudng clia cac bién
doc lap déi véi bién phuy thudc c6 dang ham da
thitc bac hai c6 dang téng quat nhu sau:

Y = ap + a1 Xy 4+ a:Xo + a3X3 + anX§ +
a2 X3 + agsX3 + a12X1 X + 213X X3 + 223X X3

Trong d6: Y; dai dién cho bién phu thudc, 1
ham lugng flavonoids téng, ag 1a hing sb, aj, aj,
ajj 1an lugt 1a cac he sb bac 1, bac 2 va sy tuong
tac. X, Xj 1a mic do cta cac bién doc lap.

Bang 1. Ma tran bd tri thi nghiem ma héa cac
bién doc lap

Yéu t6 LS
Noéng do
(X1, pg/mL) 50 75 100
Nhiét do
(X, °C) 30 40 50
Ti 1&¢ dung modi/nguyen lieu
(X3, v/w) 20 25 30

2.3. Phuong phap phan tich

2.3.1. Xay dung dudng chuin Quercetin

Pha dung dich quercetin 100 pg/mL trong con
80%. Tit dung dich chuan quercetin 100 pg/mL
tiép tuc pha ra cic dung dich c6 ndng do lan lugt
1a 75, 50, 35, 25, 12,5 pg/mL. Ung vé6i mdi nong
d6 dung dich pha loang hat 0,5 mL cho vio 6ng
nghiém sau dé thém vao 1,5 mL ethanol 95%, 0,1
mL AICl3 10%, 0,1 mL CH3COOK 1 M va 2,8
mL nudc cit. Lic déu dé yen & nhiet do phong
30 phit. Do mau & buée séng 415 nm, mau trang
thyre hien tuong tu nhung thay AlCl3 bing nuéc
cat.

Tt két qua & Hinh 1 cho thiy trong khoang
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nong do khio sat, do hap thu ting tuyén tinh
theo gia tri cia ham lugng flavonoids & buGe song
cuc dai 415 nm. Tit d6 phuong trinh dudng chuan
flavonoids dugc xay dyng la y = 0,0597x - 0,0146,
véi hé sb tuong quan R? = 0,9994.

0.7 4
06 4
0.5 4
04 4
0.3 4
0.2 4
0.1 4

0.0 T T T T T |
0 2 4 6 8 10 12

y=0.0897x - 0.0146
R*=0.99%4

Pé hip thu (Abs)

Nong 36 Quercetine (ng/mL)

Hinh 1. Dudng chuin flavonoids tinh theo tuong
duong quercetin.

2.3.2. Xac dinh ham lugng flavonoid téng (TFC)

Theo Chang & ctv. (2001) flavonoids téng
duge xac dinh theo phuong phap quang phd theo
nguyén tic: Flavonoids tao phtic mau vang véi
dung dich AlCl3. Cudng do mau ti 1é thuan véi
ham lugng flavonoids duge xac dinh 6 buée séng
415 nm. Quercetin duge ding lam chat chuan
tham chiéu. LAy 0,5 mL dich chiét rau diép da
dudc pha loang thich hgp cho vio 6ng nghiém sau
d6 them vao 1,5 mL ethanol 95%, 0,1 mL AlCl;
10%, 0,1 mL CH3COOK 1M va 2,8 mL nuéc cét.
Lic déu dé yen & nhiet do phong 30 phit. Do mau
G bude song 415 nm. TFC trong miu dugce tinh
nhu sau:

TFC:axVxn

x 1073 (mg/g, vck)

Trong do:

a: ham lugng flavonoid xac dinh tir dudng
chuan (pg/mL)

V: tong thé tich dich chiét (mL)

n: hé s6 pha loing

m: khéi lugng mau (g)
2.4. X1¥ li s lidu

Céac thi nghiem duge 1ap lai 3 1an. Két qua trinh
bay la gi4 tri trung binh + do léch chuan. Dit
lieu duge kiém tra bang phan mém Statgraphics
Centurion XVI (Statgraphics Technologies, Inc.,

Virginia, USA). Phan tich phuong sai (ANOVA)
va chénh lech it ¢6 § nghia nhat (LSD) dugce thue
hién so sanh gia tri trung binh 6 mic 0,05. S6
lieu t6i wu dugc thiét ké va phan tich bang phan
mém JMP Pro version 13.

3. Két Qua va Thao Luan

3.1. Anh huéng ctia enzyme dén ham lugng
flavonoids

Két qua thi nghiém anh hudéng clia enzyme cel-
lulase dén ham lugng TFC duge thé hién ¢ Hinh
2. Két qua xit 1y théng ké cho thay mau bot diép
cé khi trich ly flavonoid c¢6 st dung enzyme cel-
lulase tang dang ké so v6i mau khong c6 sy hd
trg ctia enzyme (P < 0,05). Cu thé, ham lugng
TFC dat duge khoang 10,68 (mg/g, vck) d6i véi
mau c6 sy hd tr¢g cliia enzyme cellulase, trong
khi ham lugng nay ctia mau khong c6 sy hd trg
ctia enzyme (méau doi chiing) chi dat khodng 65%
(6,98 mg/g, vck). Hay noi cach khac, ham lugng
flavonoid trong mau c6 xit 1y enzyme cao gap 1,53
lan so mau trich ly khong sit dung enzyme. Nhu
vay, st dung enzyme da hé trg tich cyc dén dén
higu suat trich ly flavonoids tir 14 diép ca, va dugc
st dung cho céac nghién ctu tiép theo.

12

—_
=
L

=]
L

Ham lwong TFC (mg/g, vck)

[
L

Cé enzyme Mau déi chitng

Hinh 2. Anh huéng clia enzyme ham lugng
flavonoids thu dugc trong dich trich ly. TFC: Ham
luong flavonoid tdng.

3.2. Anh huéng ciia thsi gian x& ly enzyme

Dura vio két qua xit Iy thdng ké vi Hinh 3 cho
thady 4nh hudng clia thoi gian xit 1y enzyme dén
ham lugng TFC tdng c6 ¥ nghia vé mit théng
ke (P < 0,05). Khi ting thoi gian xi 1§ enzyme
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tit 30 phit dén 90 phit thi ham lugng TFC téng
tang tir 20,39 (mg/g, vck) dén 22,32 (mg/g, vek).
Cu thé, ham lugng TFC tong cao nhat 13 22,32
(mg/g, vck) khi thoi gian thuy phan 90 phiat va
thap nhat la 20,39 (mg/g, vck) trong 30 phit.
Tuy nhién, khi tang thoi gian lén dén 120 phit
thi higu suat thu hoi TFC téng c6 khuynh huéng
gidm. Vi sau khi x@ Iy enzyme doi héi phai can
mot khodng thoi gian nhat dinh dé enzyme tién
hanh phan cét cellulose & thanh té bao thuc vat,
tao diéu kién cho dung méi dé dang khuéch tan
va hoa tan cac chit, sau d6 khuéch tan ra beén
ngoai gép phan lam tang hiéu suit trich ly, sau dé
thi ham lugng TFC t6ng khong ting nita. Dong
thoi, thoi gian kéo dai sé hoa tan cic chat khong
mong mudn lam anh hudng dén qua trinh trich ly
(Hahn & ctv., 2012; Hoang & Le, 2020). Do vay,
thaoi gian thuy phan thich hgp 1a 90 phit va duge
c6 dinh cho céc thi nghiém tiép theo.

3.3. Anh huwéng ciia néng d6 xiit ly

Hinh 4 trinh bay sy thay déi ctia ham lugng
TFC tong khi thay ddi nong do enzyme xit 1y,
tir nong do 25 dén 100 pg/mL. Két qui cho
thay nong do enzyme anh huéng dén ham luong
flavonoids téng va c6 ¥ nghia vé mat théng ke
(P < 0,05). Khi tang nong do enzyme cellulase
tit 25 dén 75 pg/mL thi ham lugng TFC tdng
tang tir 19,38 dén 21,25 (mg/g, vck), nhung khi
tdng nong enzyme dén 100 pg/mL thi ham lugng
TFC ting khong dang ké. Hay néi cach khac, khi
tang nong do enzyme thi ham lugng TFC tang,
tuy nhién khi ting ndng do enzyme dén mot miic
nhét dinh thi ham lugng TFC khong ting nita va
¢6 khuynh huéng tiém can ngang. Nguyén nhan
13 do co chét trong miu nén hiéu suit phan cit
giam, dan dén hieu suét trich ly tang khong dang
ké (Puri & ctv., 2012). Vi thé, khoang nong do
enzyme thich hgp cho trich ly flavonoids téng tit
14 diép c4 l1a tit 50 dén 100 pg/mL va duge tién
hanh t6i wu cho thi nghiém tiép theo.

3.4. Anh hudng cta nhiét do xit Iy

Dua vao két qud Hinh 5 cho thdy anh huéng
clia nhiét d6 dén ham lugng TFC toan phan thu
dugc 1a ¢6 ¥ nghia (P < 0,05). Khi tang nhiét do
tr 30°C dén 40°C, ham lugng TFC ting tir 20,71
dén 21,54 (mg/g, vck), khi ting nhigt do t6i 50°C
thi ham lugng TFC tang khong dang ké (P >
0,05). Nguyén nhan la vi enzyme la mot phan ti
sinh hoc c¢6 ban chat 1a protein, do dé nhiét dé c6

anh hudéng rat 16n dén hoat dong xic tac chuyén
hoéa co chat ciia enzyme; néu nhigt do khong du
cao, trung tam hoat dong clia enzyme sé khong
thé hoat dong dudc tét nhit vd kha niang phan
cat mach cellulose khong dat higu qua cao. Ngoai
ra, néu nhiét d6 cao sé pha hity cau triic bac 4 clia
enzyme gay bat hoat va lam méat hoat tinh xic tac
cua enzyme. Do enzyme c6 mot khodng nhiét do
hoat dong t6i wu nhat dinh, thong thudng & nhiet
do qué thap (dusi 30°C), hoat lyc ciia enzyme
13 thap. Vi vay, trong cac thi nghiém t6i wu tiép
theo khoang nhiét do thich hgp cho hoat dong cta
enzyme dudc lia chon 14 30 dén 50°C dé danh gia
sy tuong tac véi cac yéu t6 khac.

3.5. Anh hudng cuaa ti 1€ nguyén liéu va dung
moi

Két qua Hinh 6 cho thiy ti lé nguyén lieu
va dung moi c6 anh hudng c6 ¥ nghia théng ké
dén ham lugng TFC téng trong dich trich ly (P
< 0,05). Khi tang ti le tang ti 1:15 dén 1:30
(w/v) thi ham lugng TFC tang tir 20,67 dén 23,71
(mg/g, vck). Ti lé nguyén lieu v dung moi tang
thi ham lugng TFC tong tang, nhung tit ti 1e 1:25
trd di thi ham lugng TFC tang khong dang ké (P
> 0,05) va c¢6 khuynh huéng tiém can ngang. Béi
vi, khi ti lé thé tich dung dich enzyme cellulase
tang thi dién tich bé mit tiép xic gitta enzyme
va cd chat cang 16n, khi ti 1& qua thap thi en-
zyme khong du tiép xic va tuong téc v6i co chat
lam gidm kha ning phan cit mach cellulase giam
(Truong & ctv., 2015). Khi ti lé thé tich qua cao,
thi co chit va enzyme bi pha lodng, 1am giam kha
ning thuy phan ctia enzyme, dan dén TFC thu
dugc thap. Tu két qua nay, ti lé enzyme thich hop
cho thi nghiém t6i wu ho4 tiép theo 1a 1:20 dén
1:30 (w/v).

3.6. Tbi wu héa cac diéu kién trich ly

Tit cac thi nghiém don & phia trén, cac diéu
kién trich ly v6i sy hd trg enzyme cellulase, bao
gdm nodng do, nhiet do va ti 1é nguyen liéu: dung
moi, duge chon cho nghién ctu téi wu didu kién
trich ly sao cho ham lugng TFC thu dudc la cao
nhit. Cac khodng thich hop clia cic yéu té nay
dudc trinh bay 6 Bang 1. Thi nghiém t6i vu dugc
thiét ké theo kiéu CCD béang phuong phap RSM
va két qud ham lugng TFC trong dich trich ly
khi thyc hién cac thi nghiém t6i wu dudc trinh
bay qua Bang 2. Két qua phan tich phuong sai
(ANOVA) da xac dinh duge mo hinh da thic bac
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Hinh 3. Anh huéng ctia thai gian dén ham lugng flavonoid téng (TFC) toan phan.
Cac gia tri trung binh c6 ky tu khac nhau thé hién sy khac biét c6 ¥ nghia théng ké & miic do tin cay 95%.
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Hinh 4. Anh huéng ctia néng do enzyme Cellulase dén ham lugng flavonoid téng (TFC) toan phan.
Cac gia tri trung binh c6 ky tu khac nhau thé hién sy khac biét c¢6 ¥ nghia théng ké & miic do tin cay 95%.

2 ¢6 thé sit dung dé mo ta cac s6 lieu thuce nghiem
v6i he s6 R? cao (0,96). Cac gia tri dy doan tuong
db6i phi1 hop véi cac gia tri thye nghieém thu duge
tur thiét ké RSM (Bang 2). Ngoai ra, két qua xit

Iy ANOVA cho thdy mo hinh hdi quy bac 2 c6
¥ nghia théng ke (P < 0,001). Do d6, c6 thé két
luan mo6 hinh thu duge c6 thé sit dung dé mo ta
anh huéng ciia cac diéu kién trich ly (ndng do,
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Hinh 5. Anh hudng ctia nhiét do dén ham lugng flavonoid téng (TFC) toan phan.
Céc gia tri trung binh c6 ky tu khac nhau thé hién sy khac biét c¢6 ¥ nghia théng ké & mic do tin cay 95%.
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Hinh 6. Anh hudng ciia ti lé nguyen ligu/dung méi dén ham lugng flavonoid téng (TFC) toan phan.
Céc gia tri trung binh c6 ky tu khac nhau thé hién sy khac biét c¢6 ¥ nghia théng ké & mic do tin cay 95%.

nhiét do va ti 1¢ nguyen li¢u so v6i dung moi) dén ratio) va gia tri P (miic ¥ nghia) va duge liet ke
ham lugng flavonoids téng trong dich trich ly. trong Bang 3. Gia tri ti 1é t 16n hon va gia tri P
nho hon cho thay &nh huéng dang ké hon dén cac

Y nghia clia cc hé s6 clia mo hinh da thiic ba p
[Ga Clia cac e 50 cla Mo AhA da B D3¢ hién tuong tng (Amin & Anggoro, 2004). Theo

hai duge xac dinh bing cach sit dung ti 16 t (t
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Bang 2. Ham lugng flavonoid tdng (TFC) theo thuc nghiém va dit doan tit mé hinh thiét ké

P o a Nong do Nhiet do Ti le Ham lugng TFC (mg/g, vck)
Thi nghiem (X4, pg/mL) (X3, °C) (X3, w/v) Thuc nghiém Dy doan
1 75 40 30 22,89 23,06
2 75 40 20 92,19 99,58
3 50 50 30 21,18 20,85
4 75 40 25 93,67 93,54
5 75 40 25 23,74 23,54
6 75 50 25 21,98 92,73
7 50 40 25 22,01 92,19
8 50 50 20 21,03 21,03
9 100 50 20 20,60 20,17
10 75 40 25 23,86 23,54
11 100 30 30 21,65 21,51
12 75 30 25 99,47 99,97
13 75 40 25 23,72 23,54
14 100 40 25 22,27 22,65
15 75 40 25 93,70 93,54
16 100 50 30 21,48 21,48
17 50 30 20 20,22 20,08
18 75 40 25 23,68 23,54
19 50 30 30 19,45 19,74
20 100 30 20 20,16 20,35

?Cac thi nghiéem dugc thuyc hién ngau nhién .

két qua Bang 3, c6 thé thay ring yéu td c6 anh
hudéng 16n nhat dén ham lugng TFC 1a hé sb bac
2 ctia X; (nong do) va X, (nhiet do), ké dén la
he s6 bac 2 ctia X3 (ti 16 nguyen ligu so véi dung
moi) va he s6 tuong tac ciia Xy va X3. Khi xét he
s6 bac 1 clia phuong trinh hdi quy thi cac yéu t
khéo sat khong &nh huéng dang ké dén ham lugng
TFC. Khong c6 sy tuong tac c6 ¥ nghia théng ké
gitta yéu t6 ndng do va nhiét do, va nhiet do va
tile (P > 0,05).

Dé xéac dinh mitc t6i wu clia cac yéu té doc lap
dén TFC toéng, cac do thi bé mit 3D va dudng
dong miic 2D da duge thé hien ¢ Hinh 7 (a, b,
¢). D6 thi bé mit dap tng cho thay mdi quan he
gitta cac yéu td doc lap va flavonoids, trong khi
dudng dong mic gitp hinh dung hinh dang cia
bé mit dap tng. Do d6, dya vao cac do thi gitp
ich trong viéc danh gia sy phut hgp ctia moé hinh
(Bag & Boyaci, 2007).

Hinh 7a cho thiy anh hudng clia ndng do va
nhiét do dén ham lugng TFC trong dich trich ly.
Nhin chung, 6 nhigt do ¢ dinh (40°C), khi tang
nong do enzyme xit Iy thi ham luong flavonoids
tang va dat cuc dai  nong do khoang 78 ng/mL.
Sau d6 gidm dan khi ting ndong do enzyme xit ly.
O nong do enzyme xit 1y khong ddi (70 pg/mL),

Bang 3. He s6 hdi quy va ti 1& t (t ratio)
clia phuong trinh t6i wu dy doan ham lugng
flavonoid téng (TFC)

Hé s6 hoi quy® t ratio
ag 23,543 < 0,0001***
Bac 1

al 0,228 0,1051

ag 0,231 0,1007
as 0,245 0,0846
Bac 2

all - 1,126 0,0010**

ago - 1,042 0,0016**

ass - 0,723 0,0141*
Tuong tac

aig - 0,284 0,075

ais 0,37 0,0257*

a3 0,04 0,7931
R2 0,96

*P < 0,05, **P < 0,01, ***P < 0,001.

®ag 1a hing sb, ai, aii, aij 1an lugt 1& cac hé s6 hdi
quy bac 1, 2 va tuong tuong trong phuong trinh bac
2.

ham lugng flavonoids téng tang khi nhiet do xit 1y
tang va dat cyc dai & nhiét do 41°C, sau do6 giam
dan khi tiép tuc tang nhiét do x@ ly. Khuynh
huéng nay cting tuong tu nhu thi nghiém so bo
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Hinh 7. Bé miat dap tng 3D va dudng ddng mic 2D biéu dién anh hudng ciia cic yéu t6 (ndng do, Xi;
nhigt do, X2 va ti 1&g, X3) dén ham lugng flavonoid téng (TFC).

trude d6 (Muc 3.3 va 3.4). Két qua Béang 3, cho
thay khong c6 su tuong tac c6 ¥ nghia théng ke
gitta nong do va nhiet do xi Iy (P > 0,05).

Két qua Hinh 7b cho thay, ham lugng TFC
tang lén khi nhiet do xi Iy tang lén va dat cuc
dai 6 41°C khi ti 1é gitta nguyén liéu va dung moi
¢6 dinh ¢ miic 1:25 (w/v). O nhiet do xit 1y ¢6
dinh n&do do6, ham lugng TFC dat cyc dai khi nhiét
do xtt 1y 1a 41°C. Ngoai ra, két qua xit Iy théng
ké cho thiy khong c6 sy tuong téc gitta nhiét do
xtt 1y va ti 1é gitta nguyeén ligu va dung moi (P >
0,05).

Két qua xit ly thong ke (Bang 3) va Hinh 7c
cho thiy c6 sy tuong tac gitta nong do enzyme
xtt Iy va ti 1é gita nguyeén lieu v dung moi (P <
0,05). Khuynh huéng anh hudng hudng ctia nong
do va ti 1é cling tuong tu nhu Hinh 7a va 7c.

Muyc tiéu clia nghién cttu ndy nhim xac dinh
céc diéu kién trich ly t6i wu, do d6 phuong phap
t6i vu hod da dugc thyc hién bing phan mém
JMP. Két qua md hinh téi uwu la ham lugng
flavonoids t6ng thu dugc cao nhat trong dich trich
ly. Két qua Hinh 8 cho thay gia tri Iy thuyét toi
wu ciia ham lugng flavonoids tong (23,59 mg/g,
vek) dat duge trong diéu kien trich ly t6i wu la
nong do 78 ng/mL, nhiet do 41°C va ti ¢ nguyen
lieu so v6i dung moi 1a 1:26 (w/v).

Hon nita, viéc so sanh gita cac gia tri dap tng
duge du doan va do ludng 1 mot cach dé thiét
lap muc do chinh xac ctia md hinh moé td qua
trinh trich ly dugc nghién cttu. Do d6, mot thi
nghiém (v6i ba lan lip lai) da duge thyc hién &
cac diéu kien t6i vu. Két qua théng ké cho thiy
khong c6 khéac biet dang ké gitta gia tri du doan
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Hinh 8. M6 hinh dy doan ham lugng flavonoid téng (TFC) 1a mot ham clia ndng d6, nhigt do va ti 1g gita

nguyén liéu va dung moi.

va do ludng ctia ham lugng TFC téng. Ham lugng
flavonoids téng ctia thi nghiém tham tra dat 24,04
+ 0,05 (mg/g, vck). Diéu nay co6 thé thay ham
lugng TFC do duge phu hgp véi cac gia tri duge
dur doan bing m6 hinh hdi quy bac 2. Nhu vay, c¢6
thé sit dung phuong trinh bac hai dé du doan ham
lugng flavonoids téng trong cac diéu kien trich ly
t6i wu. Hay néi cach khac, phuong phap tdi wu
héa bé mit dap tng doéi véi cac didu kién trich ly
flavonoids tir 14 diép cé c6 gia tri thyc tién.

4. Két Luan

Qua trinh trich ly flavonoids tit 1a diép ca co
hiéu qué khi sit dung enzyme cellulase trong thoi
gian 90 phut. Nghién cttu da xay dung duge mo
hinh todn hoc m6 ti dnh hudng clia cic yéu tb
trich ly (ndng do enzyme, nhiét do va ti e nguyéen
lieu/dung moi) dén ham lugng flavonoids tir 14
diép ca. Cac gia tri t6i wu dé chiét tir la diép
ca nhu sau: nong do enzyme 78 pg/mL, nhiet do
41°C va ti 1é nguyén liéu : enzyme 1a 1:26 g/mL.
Tai didu kién trich ly t6i wu, ham lugng flavonoids
thu duge 1a 24,04 mg/g vat chat kho. T két
qua nay cé thé khang dinh tiém ning st dung
la diép ca nhu mo6t nguodn chiét xuit flavonoids
tu nhién véi hiéu suat cao dé nang cao kha ning

ting dung trong linh vitc thyic pham chitc nang va
dugc pham.

Loi Cam Doan

Nhém téc gid tuyén bd khong c6 bat ky mau
thuin nao gitta cac tac gia.
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ABSTRACT

This study aimed to select some lactic acid bacteria (LAB)
strains to produce bacteriocin isolated from two different
local brand names of nem chua Thu Duc, a Vietnamese
traditional fermented meat product. Eight different LAB
strains were isolated from products. However, only Pedio-
coccus pentosaceus isolated from 72-h fermented “Ba Chin”
products and Weissella paramesenteroides isolated from 120-
h fermented “Diem” products were selectively screened for
their bacteriocin production. The antimicrobial activity was
detected by the agar diffusion method against FEscherichia
coli ATCC 25922, Salmonella enterica serovar Typhimurium
ATCC 13076, Staphylococcus aureus ATCC 6538, and Bacil-
lus cereus ATCC 25924 used as target strains. Bacteriocin
of Pediococcus pentosaceus strain showed a high antibacterial
ability with a sterile ring diameter that produces an aver-
age of 12.20 - 16.07 mm. Bacteriocin of Weissella paramesen-
teroides strain only showed inhibitory activity on the growth
of indicator microorganisms with an average inhibitory ring
diameter of 9.75 - 15.27 mm. In conclusion, it seems like
both bacteriocin-producing P. pentosaceus and W. parame-
senteroides give potential applications as a starter culture,
bio-preservation and bio-safety control in fermented meat as

Email: nguyenthiphuong@hcmuaf.edu.vn well as other kinds of fermented foods.
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TOM TAT

Muc dich ctia nghién cttu la tuyén chon dugc cic chiing vi
khudn lactic c¢6 kha nang sinh bacteriocin dugc phan lap trén
nem chua tai Thit Ditc. K&t qua cho thiy c6 2 trong s6 8 chling
vi khudn lactic duge phan lap, ¢ kha ning sinh bacteriocin 1a
Pediococcus pentosaceus trén nem chua Ba Chin 1én men ngay
thi 3 vi Weissella paramesenteroides trén nem chua Diém lén
men ngay tht 5. Hoat tinh khang khudn ctia chiing Pediococcus
pentosaceus va chung Weissella paramesenteroides dugc phét
hién bing phuong phap khuéch tan thach déu cho thiy hoat
tinh d6i khang véi ci 4 chiing vi sinh vat chi thi 1& Escherichia
coli ATCC 25922, Salmonella enterica serova Typhimurium
ATCC 13076, Staphylococcus aureus ATCC 6538 va Bacillus
cereus ATCC 25924. Bacteriocin ciia chiing Pediococcus pen-
tosaceus c6 kha nang khang khuan tét véi duong kinh vong vo
khuén tao ra trung binh tit 12,20 - 16,07 mm. Déi véi bacteri-
ocin clia chiing Weissella paramesenteroides chi cho thay hoat
tinh tc ché sy phat trién ciia cac chling vi sinh vat chi thi véi
dudng kinh vong tc ché trung binh tit 9,75 - 15,27 mm. Tém
lai c6 thé vng dung 2 ching vi khuédn lactic nay trong viéc tao
ra cic ché phdm bacteriocin sinh hoc thay thé céc chat bao

Email: nguyenthiphuong@hcmuaf.edu.vn duin héa hoc kéo dai thoi gian sit dung san pham thyc pham.

1. Dat Van Dé

nhu mot phu gia bo sung trong ché bién thuc
pham, gidm cudng do ciia cac phuong phap xi 1§

Nem chua 13 mot san pham thit 1én men truyén
théng rat duge wa chudng tai Viet Nam, day la
mot ting dung dién hinh cia lén men acid lac-
tic trong thuc pham. Vi khuan lactic 1a tac nhan
quan trong dé lén men thit, ching c6 thé tc ché
su phat trién ctia vi sinh vat khéc bao gom vi
khuan gay doc vd hu héng thyc pham vi ching
san sinh ra nhiéu loai chat khang khuan ching
han nhu céc acid hitu co, hydro peroxide, diacetyl
va bacteriocin (Pilasombut & ctv., 2015). Bacte-
riocin ctia vi khuén lactic duge nghién ctu nhiéu
nhéat do tinh wu viét ctia chiing trong bio quin
thuyc pham ciing nhu tinh an toan véi ngudi st
dung (Woraprayote & ctv., 2016). Bacteriocins
thuong khong lam gay ra nhimng thay déi trong
sdn pham thuc phdm v c6 thé dude st dung

truyén théng, ching han nhu gia nhiet. Hien nay,
xu huéng vé tieu diung cac loai sdn pham thuc
pham véi huong vi tuci ngon va khong st dung
héa chat bdo quan ngay cang ting cao. Vi vay,
céc chat bdo quan c6 ngudn gdc tir nhién va co
hoat tinh khang khuén sinh hoc nhu LAB bacte-
riocin dugc tim kiém dé ting dung vao nganh cong
nghiép thic pham thay thé cac chat bao quan héa
hoc bao vé stic khde ngudi tieu dung thirc pham.

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

Nem Ba Chin dugce thu thap tit ¢ s nem Ba
Chin & dia chi: s6 58 duong Tran Hung Dao,
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Phuong Hiép Phi, Quan 9, Thanh phé H6 Chi
Minh va Nem Diém dugc thu thap tit co s6 nem
Diém & dia chi: s6 41 duong Lé Van Ninh, Phuong
Linh Tay, Quan Tha Dic, Thanh phé H6 Chi
Minh.

Chiing vi sinh vat chi thi bao gom: Escherichia
coli ATCC 25922, Salmonella enterica serova Ty-
phimurium ATCC 13076, Staphylococcus aureus
ATCC 6538, Bacillus cereus ATCC 25924. Bén
chling vi sinh vat chi thi duge cung cap béi Vien
Cong nghé Thyc pham, Trudng Dai hoc Coéng
Nghiép TP.HCM.

Mai truong: MRS broth, MRS agar, TSB, TSA
(Himedia, An Do).

Hoéa chat: NaCl 0,85%, glycerol, HyO4 3%, con
95%, CaCOg3, NaOH, Crystal Violet, Safranin,
Lugol.

Thube thii: Dia gidy thit phan ting oxydase.
2.2. Phuong phap nghién ctu

Phan lap vi khuan: 225 mL dung dich NaCl
0,85% vo trung duge cho vao bao PE vo trung
¢6 chita 25 g nem chua. Sau d6, dat tii mau vao
trong may dap mau va dong nhét trong vong 1
phit dé tao thanh dung dich huyén phit me cé
nong do 107!, Dich huyén phu duge xac dinh
pH, sau d6 tiép tuc dudc pha loing dén noéng do
1078 (Mathara & ctv., 2004). Tién hanh ciy dia
¢ cac nong do 107°, 1075, 107 va 10~8. Ding
micropipette hut 100 pL. dung dich pha loang cho
lén bé mat dia thach MRS. Dung que ciy trang
da tiet trung dan déu dich cho dén khi bé miit
thach kho. Dia thach dugc dem di t ky khi trong
48 gi3 & 37°C.

Tuyén chon céc chiing vi khudan lactic bing
céch tién hanh xac dinh hinh thai khudn lac,
nhuom Gram, xéc dinh dic diém té bao, dong
thoi khao sat kha nang di dong va kiém tra céc
phan tng sinh héa nhu catalase, oxydase, kha
ning sinh acid lactic ciia cdc ching vi khuan da
phan lap duge.

Gia téng sinh khéi va thu dich ly tam sinh khoi:
Dung que ciy tiet trung liy 1 vong que ciy vi
khuan trong 6ng gbc eppendorf cho vao éng ly
tam vo trung c6 chita 10 mL MRS. Céac 6ng ly
tam nay duge 4 6 37°C trong 16 - 18 gis (Hoa &
ctv., 2012). Cac 6ng ly tam sé dugc dem ly tam
& 8000 vong trong 15 phit ¢ 4°C thu dich néi.
Nhim tranh 4nh huéng dén két qui thi nghiem
béi su tic ché gay ra béi cac acid hitu cd c6 mit

trong moi trudng, sau khi ly tam xong dich noi
duge diéu chinh pH bang NaOH 1 N dé dat pH 6,8
- 7,0 (Nguyen & ctv., 2017). Sau d6 lay phan dich
noi bom qua mang loc Minisart (d = 0,2 pM) dé
tach can khudn con sét lai. Phan dich 16ng thu
duge sé duge st dung cho cac thi nghiém tiép
theo.

Khio sat kha ning sinh bacteriocin bing
phuong phap khuéch tin dia gidy theo Kirby
Bauer. Tién hanh ting sinh 4 chiing vi sinh vat
chi thi bao gom Escherichia coli, Salmonella Ty-
phimurium, Bacillus cereus va Staphylococcus au-
reus trong 6ng nghiém chita 10 mL méi trudng
TSB nudi 6 30°C trong 8 - 10 gig. Sau d6 100 pL
mdi dung dich duge trai trén dia thach TSA. Dat
dia gidy da dudc vo trung c6 kich thuée d = 7 mm
(4 - 6 dia gidy) trén dia moi truong thach, ding
micropipette hat 20 pL dich ly tam cta LAB &
trén cho vio timng dia gidy. Cac dia dugc gitt trong
tl lanh ¢ 4°C trong 4 gio va sau d6 1 § 30°C trong
24 gids.

Dinh danh cac dong vi khuan lactic ¢6 kha nang
sinh bacteriocin v6i phuong phap thuyc hién nhu
sau: Tach chiét DNA va thyc hien PCR v6i moi
dac hiéu vimg 16s. Sau d6 giai trinh ty tryc tiép
rdi so sanh trinh tu v6i ngan hang dit lieu NCBI
bing cong cu BLAST SEARCH tir d6 xac dinh

méu vi khudn thudc loai ndo.
2.3. Phuong phap xit 1i s6 liéu théng ké

S6 lieu duge xtt li bing phan mém Microsoft
Excel 2013 va Statgraphics v6i do tin cay 1a 95%.

3. Két Qua va Thao Luan

3.1. Hoat tinh khang khudn ctia bacteriocin tir
céac dong vi khuan lactic phan lap dugc

Nguyen & ctv., (2013) da phan lap duge céc
chiing LAB tit nem chua bao gdm: Lactobacil-
lus pentosus, Lb. plantarum, Lb. brevis, Lb. para-
caset, Lb. fermentum, Lb. acidipiscis, Lb. farci-
minis, Lb. rossiae, Lb. fuchuensis, Lb. namuren-
sis, Le. lactis, Leuconostoc citreum, Leuconostoc
fallax, Pediococcus acidipiscis, Pediococcus pen-
tosaceus, Pediococcus stilesii, Weissella cibaria va
Weissella paramesenteroides. LAB la tac nhan
quan trong dé lén men thit, ching c6 thé ic ché
syt phat trién ctia vi sinh vat khac bao gom vi
khuan gay doc va hu héng thiyc pham vi chiing
san sinh ra nhiéu loai chat khédng khuan ching
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S. aureus B. cereus S. Typhimurium

E. coli

Hinh 1. Hoat tinh khang khudn ctia chiing vi khudn lactic LABI.

B. cereus E. coli S. Typhimurium

S. aureus

Hinh 2. Hoat tinh tic ché clia chiing vi khudn lactic LAB2 trén méi truong TSA.

Bang 1. Dudng kinh vong khang khuan cia LABI trén moi trugng TSA

Vi Dudng kinh vong khang khuan ctia chiing vi khuan lactic LAB1 (dy) mm
khuan — Staphylococcus aureus  Bacillus cereus — Salmonella Typhimurium — Escherichia coli
Dkfflﬁg 13,53* + 0,21 16,07° + 0,21 12,80% + 0,20 12,20° + 0,70

ab.¢C4c ky tur khac nhau thé hién sy khac biet ¢6 § nghia vé mat théng ke véi do tin cay 95%.
Bang 2. Dudng kinh vong tic ché LAB2 trén moi trudng TSA

Vi Duong kinh vong khang khuan ctia ching vi khuan LAB2 (dy) mm
khuan  Staphylococcus aureus  Bacillus cereus  Salmonella Typhimurium  Escherichia coli
Dk‘fflﬁg 11,90* + 0,36 15,27° + 0,35 9,75¢ + 0,36 11,78a + 0,27

2b.cCac kg tu khac nhau thé hien sy khac biét c6 § nghia vé mit théng ke v6i do tin cay 95%.

han nhu céic acid hitu co, hydro peroxide, diacetyl
va bacteriocin (Pilasombut & ctv., 2015).

Két qua nghién citu trén 8 chiing vi khuan lac-
tic phan lap dudc tit 2 loai nem chua Tha Ditc déi
v6i 4 chiing vi sinh vat chi thi cho thiy c6 2 chiing
vi khuan lactic c6 kha nang sinh bacteriocin la
chiing LABI1 (dugc phan 1ap tit nem Ba Chin) va
LAB2 (dugc phan 1ap tit nem Diém) (Hinh 1 va
2). Chiing vi khuan LAB1 dugc phan lap tit nem
Ba Chin khang ca 4 ching vi sinh vat gay bénh

chi thi va c6 dudng kinh vong khang khuan trung
binh tir 12,20 - 16,07 mm (Bang 1). Trong khi
d6, ching vi khuan LAB2 dugc phan lap tit nem
Diém c6 hoat tinh tc ché déi véi 4 chling vi sinh
vat chi thi v6i dudng kinh viing e ché trung binh
tt 9,75 - 15,27 mm (Bang 2). Trong nghién citu
nay ca 2 chiing vi khudn LAB1va LAB2 déu cho
thay hoat tinh déi khang véi ca vi khuan Gram
am va vi khuan Gram duong. Nhin chung dudng
kinh vong tron khang khuan hay tc ché ctia bac-
teriocin duge sén sinh béi vi khudn lactic déi véi
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Hinh 3. Dang khuén lac va diic diém té bao ctia mau LABL.

TRINH T CHI TIET MAU THLF
=119240-F
CCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTT
CCGTTAATTGATTATGACGTACTTGTACTGATTGAGATTTTAACACGAAGTGAGTGG
CGAACGGGTGAGTAACACGTEGGTAACCTGCCCAGAAGTAGGEGATAACACCTGE
BB A A AT G TAATAC G TATAACAGACALAAACC GCATGETTTTCTT T TAALAAGATS
GCTCTGCTATCACTTCTGGATGGACCCGOGGOCGTATTAGCTAGTTGGTGAGGT AlL
GGCTCACCAAGGCAGTGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGS
GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAA
TGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTCAAGAAGGETTTCGGCTCGT
AAAGCTCTETTGTTAAAGAAGAACGTGGGTAAGAGTAACTGTTTACCCAGTGACGGT
ATTTAACCAGAAAGCCACGGCTAACTACGTGE

Hinh 4. Trinh ty gen chi tiét ctia mau LABI.

Hinh 5. Dang khuén lac v dic diém té bao clia mau LAB2.

vi khuan Gram duong 14 16n hon so véi vi khuan khuan Gram am. Sy khéc biet nay la vi vi khuan
Gram am. Vi vi khuan Gram duong chi ¢6 mot Gram am c6 mang ngoai va khong gian chu chat
16p lipid, ching thuong nhay cAm hon so véi vi trong khi & vi khuan Gram duong thi khong tim
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TRIMH TLF CHI TIET MAL THLF

=KDz

GACTTCACCOTAATCATC TGTOCCACCTTAGACGOC TGO TOOTAAAAGGTTACSCO
CACCEGECTT TGGGTGT TACAAACTCTCATGGTGTGACGEGGCGG TG TG TACAAGAT
CoGEGEAACGTAT TCAC GGG CG TGO TEGATCCGOGATTACTAGOGATTCCGACTT
CATGTAGGOGAGTTGCAGCCTACAATCCGAACTGAGACATACTTTAAGAGATTAGC
GoCACCCTCGCGEGETTIGGOEGACTCGTTGTATATGOCAT TGTAGCACGTGTGTAGOS
CAGGTCATAAGGGGCATGATGATT TGACGTCATCCCCACCTTCCTOCGGTTTGTOA
CoGGCAGTCTCAC TAGAGTGCCCAACTGAATGO TGGOCAACTAATAATAAGGGT TGS
GCTOCGTTGOGEEACT TAACCCAACATC TCACGACACGAGD TEACEACAMSCATEGC
A ACCTGTCACC T TG T OO GAAGGEGAACG T TATTTOC TAGGAT TAGCAASEGEA
TGTCAAGACCTOGGTAAGGTTCTTCGOGTTGOTTCGAAT TAAACCACATGCTOOCACC
GoCTTaTGCGaGTCCCCaTCAAT TGS T T TGAGT T TCAACCTTGOGGTOGTACTCCOO
AGGOGGAGTGCTTAATGCGT TAGC TGCGACACTCAAGGGOGGAAACCOCTCGAATA
ToeTAGCACTCATCGT TTACGG TG TGGACTACCAGGGTATCTAATCCTGTT TGO TACS
CACACTTTOCGAGOCOTOCAACGTOCAGTTACAGTCCAGAMAAMAGCOCGOOCTTOGOOCACTGET
GTTCTTCCATATATCTACGCATTTCACCEGCTACACATGGAGTTCCACTTTCOTET AC
TGCACTCAAGTCATCCAGTTTCCAAAGCCATTOCCTCAGTTGAGC TGAGGGCTTTOA
CTTCAGACT TAAAT AACCATOTGOGOTOGSTTTACGOCCAATAAATCCGOATAATS
CTTGGAACATACGTAT TACCGCGGC TG TGECACGTATT TAGCCGTTCCTTTCTGSG
T A G AT A T oA A AT GAACAGTTACTC TCASTGCCETTCTTC T TTATAAC AS
TGTTTTACGAGOCGAAACCCTTCATCACACACGOCGOGOGTTGCTCCATCAGGOT TGS
GooCCATTGTGEAAGATTCCOTACTGCTGOCCTOOOCGTAGGAGTATGGGCOCGTGTOT
CAGTCCCATTGTGGCCGATCAGTCTCTCAACTCGGC TATGCATCATTGCCTTGGTA
A GCCGTTACC T TACCAACTAGC TAATGCACCGOGGGTCCATC TO TTAGTGATAGSA
GAACCATCT T TCAACCAACAACCATGCGGTTGTTGGTATTATACGGTATTAGSASTT
GTTTCCAAATGT TATCCCCTGCTAAGAGGTAGGTTACCCACGTGTTACTCACCOCGTT
CECCACTCTT TGTCAGATAAAATCAAATCAGAGCAAGOTOCTTCATATCAGT TAAAGA,

CAAAGODGTTCGACTTGOA

Hinh 6. Trinh ty gen chi tiét ctia miu LAB2.

thay (Ceylan & Fung, 2007).

3.2. Két qua dinh danh cac dong vi khudn lac-
tic sinh bacteriocin

Két qua giai trinh ty gen cho thiy miu LAB1
thuoc loai Pediococcus pentosaceus v6i mic tuong
dong 100% (Hinh 4). Véi dic diém khuan lac 1a
khudn lac tron, béng, vun cao, mau tring sita, ria
nguyéen, dudng kinh khodng 2 - 3 mm (Hinh 3).
Va diic diém té bao nhu sau: Té bao c¢6 dang hinh
cau doi, cau t@, té bao vi khudn Gram duong.
Theo Bajpai & ctv. (2016), dich ly tam sinh khoi
clia Pediococcus pentosaceus thé hien tac dung
khang khuan dang ké (P < 0,05) v6i dudng kinh
clia vung tic ché (16,5 - 20,4 mm) chong lai cac
vi khuan gay bénh trong thuc pham.

Két qua giai trinh ty gen cho thiy miu LAB2
thudc loai Weissella paramesenteroides v6i mic
tuwong dong 100% (Hinh 6). V6i dic diém khuan
lac 1a khudn lac tron, mau trang sita, ria nguyeén,
vun nhe, dudng kinh tir 1 - 2 mm (Hinh 5). Va dac
diém té bao nhu sau: Té bao c6 dang cau tric, két
chudi, té bao vi khuan Gram duong. Papagianni
& Papamichael (2011) da chi ra rang Weissella
paramesenteroides tao ra mot bacteriocin c6 tén
13 weissellin A, c6 kha ning chiu nhiét lén dén
121°C trong 1 gid, va duy tri hoat dong ctia néd
trong pham vi pH tit 2 - 10 hoat déng chéng lai
da s6 cac vi khuan Gram duong. Céc dic tinh clia

weissellin A 1am cho né tré thanh mot tac nhan
day hita hen trong viéc bao quan thyc pham.

4. Két Luan

Trong nghién cttu nay, 8 chiing vi khuan lac-
tic trén hai loai nem chua tai Thu Dtc 14 nem
Ba Chin v nem Diém da dugc phan lap. Tu
két qua khao sat kha niang khang khudn ctia 8
chiing vi khuan lactic nay trén 4 ching vi sinh
vat chi thi bao gom Escherichia coli, Salmonella
Typhimurium, Bacillus cereus va Staphylococcus
aureus cho thiy c6 2 ching LAB c6 kha nang
sinh bacteriocin d6 1& Pediococcus pentosaceus va
Weissella paramesenteroides. V6i kha nang sinh
bacteriocin, 2 ching nay c6 thé dem lai nhiéu
tiém ning mang tinh ting dung trong viéc tao ra
chét bdo quan thyc pham tiy nhien.

Loi Cam Doan
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