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ABSTRACT

Petunia (Petunia hybrida) is currently one of the most favored
ornamental potted flowers. Tissue culture-based propagation
has proven to be effective in terms of multiplication rates and
consistent seedling quality, meeting the demand for Purple
Petunia varieties. In this study, Sodium hypochlorite (NaOCI)
with various culture media [Murashige and Skoog (MS), %2 MS,
and Knudson C] and growth regulators [6-benzyladenine (BA),
Indole 3-butyric acid (IBA), and Naphthaleneacetic acid (NAA)]
were utilized to determine the appropriate concentrations and
durations for sample sterilization, shoot multiplication, and root
induction processes of Purple Petunia. Evaluation criteria for in
vitro Purple Petunia included parameters, such as survival rate,
contamination rate, dead samples, number of shoots, shoot height,
number of roots, and root length. The results indicated that stem
sample sterilization at a 5% NaOCI concentration for 10 min
yielded the highest survival rate (70.7%) at 14 days post-culture
initiation. Purple Petunia stem samples, when cultured in MS
medium supplemented with 0.5 mg/L BA combined with 0.1 mg/L
IBA, demonstrated the most efficient shoot multiplication with a
multiplication rate of 26.9, a shoot weight of 3.6 g, aleaf/shoot ratio
of 4.6, and a shoot height of 3.0 cm. The MS medium supplemented
with 0.1 mg/L NAA was found to be optimal for root induction,
resulting in the highest number of roots at 32.1 roots/plant and a
root length of 7.0 cm. Briefly, this research provided fundamental
insights into the in vitro propagation process of disease-free Purple
Petunia multiplication.

Cited as: Nguyen, D. T. T., & Hy, H. N. (2024). Refinement of the in vitro propagation process of
Petunia (Petunia hybrida) plants. The Journal of Agriculture and Development 23(5), 1-11.
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1. Dit Vin Dé

Hoa Da yén thao (Petunia hybrida) con cé

2 Trudng Dai hoc Nong Lam TP. H6 Chi Minh
Hoan thién quy trinh nhan giong in vitro ciy hoa Da yén thao (Petunia hybrida)
Nguyén Thi Thanh Duyén* & Hy Nhat Hao
B6 Mon Di Truyén Chon Gidng Cay Trong, Khoa Nong Hoc, Trudng Dai Hoc Nong Lam TP.HCM,
TP. H6 Chi Minh
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Hoa Da yén thao (Petunia hybrida) la mot trong nhiing loai hoa
trong chéu trang tri dang dugc ua chudng hién nay. Nhan gién
Ngaynhan:  15/01/2024 § crau trang B o orig i ray glong

bing phuong phap nuéi cdy mé mang lai hiéu qua vé hé s6 nhan
giong va chat lugng cay giong dong déu, dap ting dugc nhu cau
giong hoa Da yén thao. Trong nghién ctiu nay, Natri hypoclorit
(NaOCl) v6i cac nong do khac nhau va chat diéu hoa sinh
trudéng [6-benzyladenine (BA), Indole 3-butyric acid (IBA), and
Naphthaleneacetic acid (NAA)] da dugc st dung d€ xac dinh dugc
ndng do va thai gian phu hgp cho qua trinh vao mau, nhan choéi
va tao ré cay hoa Da yén théo. Cac chi tiéu vé ty 1é mau séng, mau
nhiém, mau chét, s choi, chiéu cao choi, s6 ré va chiéu dai ré ctia
cay hoa Da yén thao in vitro da dugc danh gia. K&t qua nghién ctiu
cho thdy, khii tring mau thin & nong d6 5% NaOCI va thoi gian
10 phat da cho ti 1é mau s6ng cao nhat (70,7%) & 14 ngay sau cdy
va mau than cay hoa Da yén thao khi dugc cdy vao moi trudng
MS (Murashige and Skoog) c6 bé sung 0,5 mg/L BA két hop véi
0,1 mg/L IBA cho két qua nhan nhanh t6t nhat véi hé s6 nhan choi
dat 26,9 lan, trong lugng choi dat 3,6 g, s6 1a/choi dat 4,6 14, chiéu
cao chéi dat 3,0 cm. Mo6i trudng MS ¢6 b6 sung 0,1 mg/L NAA cho
két qua hinh thanh ré t6t nhat véi s6 ré dat 32,1 ré/cay, chiéu dai
ré dat 7,0 cm.

nhiém cac loai bénh (Bui & ctv., 2017). Trong khi
do, viéc stt dung phuong phap nuoi cdy mod co6
uu thé hé s6 nhan giong (Tran, 2005), cay giong

tén goi khac la da yén, la loai thuc vat thudc ho
ca (Solanaceae), c6 nguodn goc tli cac nudc mién
Nam chdu My. Hoa c6 mau sic da dang nhu
trang, hong, do, tim va dang cay phong phu. Hién
nay, cay hoa Da yén thao dugc trong tii hat hodc
dugc nhan giéng bang phuong phéap gidm canh.
Tuy nhién gid hat giéng dit va viéc nhan giéng
bang phuong phap gidm canh thudng cho hé s6
nhan giéng thép, cay con sinh truéng kém va dé

tao ra voi s6 lugng 16n va déng nhét (Thorpe,
2007). Vi vay, viéc thiét 1ap dugc quy trinh nhan
giéng hoa Da yén thao bing phuong phap nuéi
cay mo thong qua viéc xac dinh dugc nong do
va thai gian chat khi trung, moi truong nén va
chét diéu hoa sinh trudng phu hgp cho qua trinh
vao mau, nhan chéi va tao ciy con hoa Da yén
thao hoan chinh la rat can thiét. Hién nay phan
16n chat khti trung dugc st dung la HgCl, - chat
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doc gay ra nhiing anh hudng tiéu cuc cho stic
khoe nguoi st dung (WHO, 2000). Do do, viéc
nghién ctiu va tim ra chat kht triing an toan cho
stic khoe con nguoi la méi quan tam 16n ctia cac
nha vi nhan giong. Dong thoi, ngoai su tac dong
riéng 1é ctia nhom chat diéu hoa sinh trudng
cytokinin dén qud trinh nhéan chéi thi su két hgp
gitia nhom cytokinin va auxin mang lai hiéu qua
cao cho giai doan nhén chdi trong nu6i cdy mo
(Moubayidin, 2013). Vi vay viéc xdc dinh dugc
noéng do NaOC], thoi gian khu trung mau than
cay Da yén thdo, cung véi viéc xac dinh nong do
thich hgp ctia su két hgp gitia 6-benzyladenine
(BA) vaIndole 3-butyric acid (IBA) dén qua trinh

nhan nhanh chéi va néng d¢ Naphthaleneacetic
acid (NAA) thich hgp cho giai doan tao ré la can
thiét d€ hoan thién quy trinh nhén giéng ciy hoa
Da yén thao in vitro.

2. Vat Liéu va Phuong Phap

Cay Da yén thao (Petunia hybrida) da phan
canh dai 15 - 20 cm va chua ra hoa c6 xuét xd tu
My do cong ty TNHH Hat giong hoa Viét Nam
cung cap.

Vit liéu nuoi cdy khai dau la doan than mang
mat ngl cua cay giong khoe manh, khong bi sau
bénh (Hinh 1).

Hinh 1. Cay va doan than mang mat ngu ctia cay Da yén thao.

Céc chat kht trung va di€u hoa sinh trudng
thuc vat dugc st dung:

- Javel cong nghiép (NaOCl: 12%).

- BA d¢ tinh khiét > 99% (hang BioBasic -
Canada).

- IBA d¢ tinh khiét > 98% (hang BioBasic -
Canada).

- NAA d¢ tinh khiét > 99% (hang BioBasic -
Canada).

- Tween 20 (Polysorbate 20) (hang Fisher - My).

Moéi truong nén dugc st dung trong cac thi
nghiém la moéi truong MS (Murashige & Skoog,
1962) b6 sung 8 g agar/L + 30 g duong/L.

Noi dung nghién ctiu bao gom 3 thi nghiém
tuong tng vdi cac giai doan trong quy trinh nhan
giong in vitro bao gom thi nghiém khti triing mau,
thi nghiém vé nhan chéi va thi nghiém tao ré.

2.1. Thi nghiém 1: Anh huéng cta nong do
NaOCl va thoi gian khii trung 1én mau cay
Da yén thao

Thi nghiém nhdm danh gia anh hudng cta
ndéng dé NaOCI va thoi gian khi trung mau, tu
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dé xdc dinh dugc nong d6 NaOCl va thoi gian
thich hgp dé vao mau than cay hoa Da yén thao.
Thi nghiém hai yéu t6 dugc bo tri theo kiéu
hoan toan ngau nhién (CRD), gom 9 nghiém
thuic v6i 3 1an lap lai. S6 6 co s6 9 x 3 = 27 6,
moi 6 c6 25 chai, mdi chai 1 mau. Téng s6 lugng
mau la 675 mau.

Yéu t6 A gom 3 ndng do NaOCIl (A1: 5%; A2:
7%; A3: 9%)

Yéu t6 B gom 3 khodang thai gian (B1: 5 phut;
B2: 10 phut; B3: 15 phut).

Hinh 2. Chéi cay Da yén thao dugc xt ly d€ lam vt liéu khéi d4u cho thi nghiém 1.

Quy trinh kht trung: Ra sach than dudi
voi nudc sach, ngam trong dung dich xa phong
trong 5 phut, rtia sach thin cay hoa Da yén thao
bang nudc cit, ngdm c6n 70° trong 1 phut, ria
lai bdng nudc cit va ngdm mau trong NaOCl, ¢
bd sung Tween 20 theo ndng do va thoi gian ctia
cac nghiém thuc. Sau d6 cat choéi véi kich thuée
1,5 cm (Hinh 2) dé€ cdy vao chai c¢6 chitia moi
truong nén MS. Theo doi toan bd s6 mau cdy véi
cac chi tiéu: ty 16 mau nhiém (%), ty 1é mau chét
(%) va ty 1¢ mau séng (%) tai thoi diém 21 ngay
sau khi vao mau.

A: Mau ban dau; B: Mau dugc khti trung; C: Mau dugc cdy vao chai moi trudng.

2.2. Thi nghiém 2: Anh huéng ctia BA va IBA
dén kha nang nhéan chdi cay Da yén thao
in vitro

Thi nghiém dugc thuc hién nham xac dinh
cac nong do BA va IBA thich hgp cho giai doan
nhan chéi in vitro. Thi nghiém hai yéu t6 dugc bo
tri theo ki€u hoan toan ngau nhién (CRD), gém
9 nghiém thtic v6i 3 1an lap lai. S6 6 cos69 x 3 =
27 6, mdi 6 ¢ 13 chai, mdi chai 1 mau. Téng s6
lugng mau la 351 mau.

Yéu t6 A gobm 3 mitc néng d6 BA (Al: 0,5
mg/L; A2: 0,7 mg/L; A3: 0,9 mg/L).

Yéu t6 B gom 3 mtc néng do IBA (B1: 0,1
mg/L; B2: 0,2 mg/L; B3: 0,3 mg/L).

Cac buéc tién hanh: St dung nong do NaOCl
va thoi gian khi trung mau dugc xdc dinh & thi
nghiém 1 d€ khti trung va chudn bi mau dé lam
vat liéu cho thi nghiém 2. Cat mau céy véi kich
thudc 1,5 cm c6 mang méat mam, cdy vao chai véi
cdc moi trudng cta tiing nghiém thic tuong ting.

Chi tiéu theo doi: Hé s6 nhan chdi, s6 ch6i/mau
(choi), chiéu cao chéi (cm) va s6 1a/choi (1a), khoi
lugng choi (g), theo doi & 42 ngay sau cay (NSC).

2.3. Thi nghiém 3: Anh huéng ctia néng d¢
NAA lén kha niang tao ré ctia cay hoa Da
yén thao

Thi nghiém dugc thuc hién nham xic dinh
dugc nong do NAA thich hgp cho giai doan tao
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ré in vitro. Thi nghiém don yéu t6 dugc bo tri
theo kiéu hoan toan ngau nhién (CRD), gém 5
nghiém thtic v6i cadc mitic ndong do NAA (0 mg/L
(boi chiing), 0,1 mg/L, 0,2 mg/L, 0,3 mg/L, 0,4 mg/L)

v6i 3 14n 13p lai. S6 6 cd s6 5 x 3 = 15 0, moi 6
6 15 chai, moéi chai 2 mau. S6 lugng mau la 450
mau.

Hinh 3. Chéi ciy ciy Da yén thao dugc xu ly d€ lam vét liéu cho thi nghiém 3.

Cach tién hanh: St dung choi dugc tao ra ti
thi nghiém 1 va 2 (cao 1,5 cm, ¢6 4 - 5 14) cdy vao
cac moi truong cé bé sung NAA tuong ting véi
tiing nghiém thtic (Hinh 3).

Chi tiéu theo doi: Chon 10 mau/lan 1dp lai cua
tling nghiém thic d€ theo doi chi tiéu s6 ré (ré/
cay) voi chiéu dai ré (cm), theo déi & thoi diém
21 ngay sau ciy.

2.4. Phuong phap xii ly s6 liéu

S6 liéu dugce thu thap, téng hgp tinh toan bang

phan mém Microsoft Excel; phan tich phuong sai

“ANOVA” va trac nghiém phén hang LSD bédng
phan mém R 4.2.

3. Két Qua va Thao Luian

3.1. Anh huéng ctia néng d6 NaOCI va thoi
gian khu triung mau thian Da yén thao in
vitro

S6 liéu Bang 1 cho théy: O thoi diém 21 NSC,
khi khti tring mau than cta hoa Da yén thao
bang NaOCI v6i néng d6 khac nhau cho két
qua vé ty 1é¢ mau song khac biét c6 y nghia trong
thong ké. Trong d6, khi khi tring mau véi nong
d6 10% cho két qua ty 1é mau séng cao nhat dat
52,4%. Khti tring mau trong thoi gian cang dai
thi ty 1é mau séng cang gidm, su khac biét c6 y
nghia trong thong ké, ty 1¢é mau séng cao nhat
khi dugc khti trung trong thai gian la 5 phut dat
49,3%.
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Bang 1. Anh hudng ctia néng d6 NaOCl va thoi gian khi triing mau dén ty 1é mau séng, mau nhiém va
mau chét ctia mau than Da yén thao in vitro & thai diém 21 ngay sau cdy

Noéng do NaOCl (%) (B)

Chitiéu Thoi gian (phut) (A) s - TB NaOCl
5 50,7 52,0t 48,0¢ 50,24
10 70,7* 57,3* 29,34 52,44
1y 1¢ mau 15 26,74 34,7¢ 12,0¢ 24,4
song (%)
TB 49,34 48,04 29,88
CV (%) = 4,9 F,=1089* F,=213,7% F,_=311*
5 49,3? 41,3 36,00 42,24
10 25,34 29,3 28,04 27,68
T}} lé méu ( f dc C
nhidm (%) 15 18,7 6,7 22,7 16,0
TB 31,14 25,848 28,948
CV (%) = 7,0 F =91  F =141 F_=164*"
5 0,0 6,7 16,04 7,6¢
10 4,0 13,34 42,6° 20,08
T§, lé miu b ab a A
chét (%) 15 54,7 58,7 65,3 59,6
TB 19,6¢ 26,28 41,34
CV (%)= 74 F,= 1822 F,=7108 F_=257*

Ghi chii: Trong cuing mot nhém gid tri trung binh, cdc s6 c6 cimg ki ty di kém thé hién su khdc biét khong c6 y
nghia thong ké, **: khdc biét c6 y nghia vé mdt thong ké (P < 0,01), ns: khéng cé khdc biét théng ké; TB: trung
binh; S liéu dugc chuyén déi bing cong thitc arcsinVx dé phan tich théng ké.

Khi mau dugc khi triing v6i ndng d6 NaOCl
10% trong thoi gian 5 phut cho ty 1é mau séng cao
nhit (70,7%), ty 1¢ mau nhiém va ty 1é mau chét
thap (25,3% va 4%). Su tuong tac gitia hai yéu t6
noéng do va thoi gian khtt tring mau cting c6 su
khac biét c6 y nghia thong ké gitia cac nghiém
thic & ty 1é mau nhiém va ty 1é mau chét. Nhin
chung, khi ting nong do NaOCI va kéo dai thoi
gian khtt mau thi ty 1é mau nhiém giam nhung ty
1€ mau chét tang. Két qua nay phu hgp véi nghién

ctiu ctia Nguyen (2015) khi st dung nong do
NaOCl 5% va thoi gian 10 phut van cho hiéu qua
kht trung nhung chua cao véi ti 1¢ song (30%),
ti 16 mau chét (24%), ti 1é mau nhiém (46%). Vi
vay, viéc sti dung nong do NaOCl 10% trong thoi
gian 5 phat 1a thich hgp dé khu tring mau chéi
cua cay hoa Da yén théo.

3.2. Anh huéng ctia BA va IBA dén kha ning
nhan cum cho6i mau thian Da yén thao
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Bang 2. Anh hudng clia moi truong nén va nong dé BA dén hé s6 nhan chdi, chiéu cao chdi s6 14 va
trong lugng choéi cua ciy hoa Da yén thao & thoi diém 42 ngay sau cdy

Chi tiéu . . Néng do IBA (mg/L) (B)
theo dai Noéng do BA (mg/L) (A) o1 02 03 TB
0,5 26,9° 20,3 20,8 22,74
s 0,7 19,5 17,5¢ 11,3¢ 16,1°
és0
nhan chéi 0,9 12,04 16,6¢ 9,4¢ 12,6
(an)
TB 19,44 18,14 13,8"
CV (%) = 4,9 F,=599,0 F,=197,9" F,_ =731
0,5 3,00 2,7 2,40 2,74
0,7 2,9% 2,6 1,7¢ 2,48
Chiéu cao 0,9 2,5¢ 2,0¢ 1,6° 2,0
chéi (cm)
TB 2,8 2,4% 1,0
CV (%) = 3,9 F,=119,1* F,=197,5% F,_ =127
0,5 4,6° 3,6 3,50 3,94
0,7 3,0¢d 3,1 2,8% 3,08
56 l(al‘ghm 0,9 2,4 2,1% 1,78 2,0¢
TB 344 2,9% 2,7¢
CV (%) = 4,5 F,=403,1" F =69,0% F,_ =100
0,5 3,60 3 ab 3,00 334
. 0,7 2,9b 2,90 2,7b<d 2,98
rong
lugng 0,9 2,6 3,3 2,24 2,78
choi (g)
& TB 3,04 3,34 2,78
CV (%) = 6,6 F,=214% F =146% F,_ =07

Ghi chii: Trong cung mot nhém gid tri trung binh, cdc s6 c6 ciing ki ty di kém thé hién sy khdc biét khong c6 y
nghia thong ké, **: khdc biét cé y nghia vé mdt thong ké (P < 0,01), ns: khong c6 khdc biét théng ké; MT: moi
truong; TB: trung binh.
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Theo Sakakibara & ctv. (2006), viéc két hgp
gitia cytokinin (BA) va auxin (IBA) & nong do va
ti 1é thich hop c6 thé nang cao hé s6 nhan choi va
chat lugng chéi. Qua Bang 2 va Hinh 4 cho thay
yéu t6 BA va IBA ciing nhu sy tuong tac ctia hai
yéu t6 nay da anh hudng dén su nhén choéi cta
cay hoa Da yén thdo in vitro va sy khac biét c6 y
nghia gitia cac néng d¢ khac nhau.

Khi b6 sung vao mdi truong MS cung véi
0,5 mg/L BA + 0,1 mg/L IBA cho két qua tét
nhat vé hé s6 nhan choi (26,9 14n), chiéu cao choi
(3,0 cm), s6 1a/choi (4,6 14) va trong lugng choi
(3,6 g). Diéu nay ciing phtt hgp véi két qua nghién
ctiu ctia Nguyen & ctv. (2021) véi ty 1é cytokinin/
auxin tuong tu khi b6 sung 1 mg BA/L két hgp
v6i 0,2 mg IBA/L cho két qua tot nhat, thé hién &
s6 choi dugc tao ra nhiéu nhat 1a 19,5 chdi/mau.

Hinh 4. Anh hudng ctia 6-benzyladenine va Indole 3-butyric acid dén sy phét trién ctia ctia
cum chdi mau ciy Da yén thdo thoi diém 42 ngay sau céy.

3.3. Anh huéng ciia NAA dén qua trinh hinh
thanh ré cia mau ciy Da yén thao

Qua két qua ¢ Bang 3 cho thdy choéi Da yén
thao cd thé ra ré ngay trén mai trudng MS khong

bé sung NAA véi ty 1é ra ré dat 100% sau 21 ngay
nuoi cdy, tuy nhién ré nho va yéu, c6 mau nhat va
két qua khac biét khong c6 y nghia trong thong
ké so v6i cac nong do khac.
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Bang 3. Anh hudng ctia ndng d6 Naphthaleneacetic acid (NAA) dén ty 1é ra ré, so ré, chiéu dai ré cta

cay hoa Da yén thao & & thoi diém 21 ngay sau ciy

Nér?fn dg(/)IBI AA Ty 1é ra ré (%) S6 ré (ré/choi) Chiéu dai ré (cm)
0 (boi chting) 100,0 18,9¢ 5,4¢
0,1 97,3 32,1* 7,0?
0,2 98,7 23,8° 5,8°
0,3 94,7 14,14 3,34
0,4 93,3 10,0¢ 2,6°
CV (%) 8,9 3,4 2,7
F 1,4" 500,7** 610,0%*

tinh

Ghi chii: Trong ciing mot cgt gid tri trung binh, cdc s6 c6 cing ki ty di kém thé hién sy khdc biét khong c6 y nghia

thong ké, **: khdc biét c6 y nghia vé mat thong ké.

Khi bé sung chit diéu hoa sinh truéng NAA
theo chiéu tang nong do, chiéu dai ré va s6 ré déu
c6 xu hudng giam, cu thé & ndéng d6 0,2 mg/L cho
chiéu dairé 13 5,4 cm, s& ré dat 23,8 ré/choi, ré dai
nhung nho va yéu. Nong d¢ 0,3 mg/L cho chiéu
dai ré dat 3,3 cm, s6 ré dat 14,1 r&/choi, ré ngén,
x0dn, goc bat dau co hién tugng hinh thanh it mo
seo. O néng do 0,4 mg/L cho chiéu dai ré ngin
nhit1a 2,6 cm va s6 ré thap nhit1a 10,0 ré&/choi, ré
& nghiém thuc nay ré phat trién ngang ma khong
di theo huéng xuéng mai truong nudi cdy, sau 21
ngay nuodi cdy, goc hinh thanh nhiéu mo seo, ré
phat trién khong dang ké, cay sinh trudng yéu.

St dung chat diéu hoa sinh truéng NAA &
noéng do thich hgp (0,1 mg/L NAA) gitp kich
thich su tao ré ctia chdi in vitro cay Da yén thao,
nhung khi tang nong do, NAA da tc ché qua
trinh hinh thanh ré, kich thich tao moé seo & géc
ré ciy Da yén théo in vitro (Hinh 5). Diéu nay c6
thé giai thich do choi ctia cdy Da yén thao ban
dau khi khong bd sung chét diéu hoa sinh truéng
NAA da c6 mot lugng auxin noi sinh vira da dé
tao ré nén chi can b6 sung nong do 0,1 mg/L
NAA Ia thich hgp cho qua trinh hinh thanh va
phat trién ré cay Da yén thao. Chadwick & Burg
(1967) cang cho rang, su ting cudng auxin sé
kich thich sy phét trién ré, tuy nhién nong do
auxin qué cao sé la lam tc ché sy phét trién cta
t€ bao ré va su phat trién tong thé ctia ré.
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NT2

NT1(BC)

Hinh 5. Anh hudng ctia Naphthaleneacetic acid dén sy phat trién ctia mau cay Da yén thao thoi
diém 21 ngay sau cdy.

4. Két Luan

Két qua nghién ctiu cho thiy stt dung NaOCl
nong do 5% va thoi gian 10 phat la mtic nong do
va thoi gian thich hgp nhét cho khi trung mau
cay Da yén thao véi ti 1é song dat 70,7%. Moi
trudng MS b6 sung 0,5 mg/L BA va 0,1 mg/L IBA
cho két qua tot nhét v6i hé s6 nhan chdi (26,9
lan), trong lugng choi (3,6 g), s6 1a/choi dat (4,6
l4/choi), chiéu cao chdi (2,3 cm). Moi truong MS
bd sung 0,1 mg/L NAA cho két qua t6t nhat vé
chiéu dai ré (7,0 cm), s6 ré/cay (32,1 ré/cay).

Loi Cam Doan

Chung t6i cam doan bai bdo do nhém tac gia
thuc hién va khong c6 bat ky méau thuan nao gita
cac tac gia.

Tai Liéu Tham Khao (References)

Bui, C. T., Dong, G. H., & Bui, H. T. T. (2017). In
vitro propagation of Petunia hybrida. Journal of
Forestry Science and Technology 7, 3-10.

Chadwick, A. V,, & Burg, S. P. (1967). An explanation
of the inhibition of root growth caused by indole-
3-acetic acid. Plant Physiology 42(3), 415-420.
https://doi.org/10.1104%2Fpp.42.3.415.

Moubayidin, L., Mambro, R. D., Sozzani, R., Pacifici,
E., Salvi, E., Terpstra, L., & Benfey, P. N. (2013).
Spatial coordination between stem cell activity
and cell differentiation in the root meristem.
Developmental Cell 26(4), 405-415. https://doi.
org/10.1016/j.devcel.2013.06.025.

Murashige, T., & Skoog, E (1962). A revised
medium for rapid growth and bio assays with
tobacco tissue cultures. Journal of Physiologia
Plantarum  15(3),  473-497.  https://doi.
org/10.1111/j.1399-3054.1962.tb08052.x.

Nguyen, L. T, La, H. T. T, Tran, H. T. T,, Duong, T.
T., & Le, C. N. (2021). A study on the primary
materials for in vitro propagation of Petunia
hybrida L. Vietnam Science and Technology
Journal 63(7), 53-56. https://doi.org/10.31276/
vjst.63%287%29.53-56.

Nguyen, V. T. (2015). Multiplication of Petunia hybridal
flowers using plant tissue culture techniques
(Unpublished bachelor’s thesis). Ha Noi National
University of Education, Ha Noi, Vietnam.

Tap chi Nong nghiép va Phdt trién 23(5)

www.jad.hcmuaf.edu.vn



Truong Dai hoc Nong Lam TP. Ho Chi Minh 11

Sakakibara, H., Takei, K., & Hirose, N. (2006). Tran, M. V. (2005). Plant cell biotechnology textbook.
Interactions between nitrogen and cytokinin in Institute of Tropical Biology, Ho Chi Minh City,
the regulation of metabolism and development. Vietnam.

Trends in Plant Science 11(9), 440-448. https://

’ ) WHO (World Health Organization) (2000). Air quality
doi.org/10.1016/j.tplants.2006.07.004.

guidelines for Europe (2" ed.). Copenhagen,

Thorpe, T. A. (2007). History of plant tissue culture. In Denmark: World Health Organization Regional
Vasil, . K., & Thorpe, T. A. (Eds.). Plant cell and Office for Europe.
tissue culture (7-55). Dordrecht, Netherlands:
Springer.

Tap chi Nong nghiép va Phdt trién 23(5) www.jad.hcmuaf.edu.vn



12

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Evaluation of nitrogen use efficiency and N-supplying capacity on pomelo
(Citrus grandis L. Osbeck) grown on alluvial soil in the Cuu Long Delta
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ABSTRACT

The study was conducted to determine the nitrogen use efficiency
(NUE) and the ability to provide nitrogen from alluvial soil for
growing pomelo (Citrus grandis L. Osbeck) in the Mekong Delta.
The experiment was arranged in a randomized complete block
design including two treatments (NPK treatment: 673 N - 385
P20s -192 K20 g/plant and PK treatment: 0 N - 385 P2Os - 192
K20 g/plant) and three replicates (3 plants for each replicate).
The results showed that fruit yield was highest (39.1 kg/plant, N
recovery efficiency of 53.8%) in the full NPK fertilization treatment
and lowest in the PK fertilization treatment (18.5 kg/plant).
Calculation results of the ability to supply nitrogen to pomelo trees
in Chau Thanh, Hau Giang showed that alluvial soil had the ability
to provide 49.6% of N and the remaining 50.4% from additional
fertilizer sources for maximizing fruit yield.

Cited as: Tran, E. H,, Le, Q. N., Ngo, N. P, Le, M. T. H., & Ngo, H. N. (2024). Evaluation of nitrogen
use efficiency and N-supplying capacity on pomelo (Citrus grandis L. Osbeck) grown on alluvial soil
in the Cuu Long Delta. The Journal of Agriculture and Development 23(5), 12-21.

Tap chi Nong nghiép va Phdt trién 23(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 13
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1. D4t Vin Dé

TOM TAT

Nghién ctiu dugc thuc hién nhim xac dinh hiéu qua sti dung phén
dam va kha ning cung cap N ti dat phu sa trong budi Nam Roi
(Citrus grandis L. Osbeck) tai khu vic dong bang song Ctiu Long.
Thi nghiém dugc bo tri theo kiéu khdi hoan toan ngau nhién gém
hai nghiém thtc (nghiém thtic NPK: 673 N - 385 P20Os - 192 K20
g/cay va nghiém thtic PK: 0 N - 385 P2Os - 192 K20 g/cay), ba lan
ldp lai (3 cay/mdi lan 1ap lai). Két qua cho thdy ning sudt trai dat
cao nhat (39,1 kg/céy) & nghiém thtic bén day da NPK, hiéu qua
thu hoi dam dat 53,8%; thap nhat & nghiém thic bén PK (18,5 kg/
cay). Két qua tinh toan kha nang cung c4p dam cho cay budi Nam
Roi tai huyén Chau Thanh, tinh Hau Giang cho thay dat phu sa c6
kha nang cung cdp 49,6% N va lugng N con lai 50,4% tii nguon
phén bén b sung d€ cho nang suét t6i da.

Néam Roi tai huyén Chau Thanh, tinh Hau Giang
chénh léch nhau gitia cdc vuon canh tac trén dia

Budi Nam Roi la mot trong nhiing loai trai
cay co gia tri kinh t€ cao ctia huyén Chau Thanbh,
tinh Hau Giang (Nguyen & Ngo, 2019). D¢ dat
dugc nang suat va chat lugng tot, dam dong vai
trd quan trong nhdt trong cac nguyén t6 dinh
dudng ctia cay. Pam dong vai tro ciu tric nén
cac dai phan tu trong té bao nhu protein, axit
nucleic va enzyme trong t€ bao (Ennab, 2023).

Theo két qua diéu tra cua tac gia Nguyen &
Ngo (2019), lugng phan dam bén cho cay busi

ban huyén. Hién nay chua c6 khuyén céo cu thé
vé lugng phan dam bdn cho cay budi Nam Roi
trong trén dat phu sa tai huyén Chau Thanh, tinh
Héu Giang. Nang sudt cdy trong phu thudc vao
lugng dinh dudng cay trong hdp thu tii nguén
phan bon va tii nén dat canh tac. Do dd, cac
khuyén cdo vé phan bdén can cdn ct dua trén
tinh trang dinh dudng ctia cay trong, hiéu qua
st dung phan bon va kha nang cung cap dudng
chat tu dat (Yi & ctv,, 2022). Mot s6 nghién ctiu
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cho thdy hiéu qua thu hoi dam khac nhau gita
cac vung dat khac nhau, vi du 26 - 35% & Trung
Quoc (Chojnacka & ctv., 2023), 52 - 68% & My va
mdt s6 nudc & chau Au (Ladha & ctv., 2005). Tuy
nhién, cac nghién ctiu vé hiéu qua st dung phan
dam trén cay én trdi tai khu vuc dong bang song
Ctiu Long con han ché.

Vi vay, nghién ctiu xac dinh hiéu qua st dung
phén dam va kha nang cung cip N tii dat phu sa
trong trong budi Nam Roi tai huyén Chéau Thanh,
tinh H4u Giang la can thiét.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thoi gian, dia diém va d6i tugng nghién ciu

Nghién ctiu dugc thuc hién tii thang 05 nam
2019 dén thang 02 ndm 2020 tai huyén Chéau

Bang 1. Dac tinh Iy hoa cta dat trude thi nghiém

Thanh, tinh Hau Giang. D4i tugng nghién ctu
giong budi Nam Roi 5 ndm tudi. Loai phan bon
st dung trong thi nghiém la phan dam Ure (46%
N), super lan (16% P20s) va phan kali clurua
(60% K-0).

Dic tinh ly hda cta dat tai khu vuc thi nghiém
dugc mo ta & Bang 1. Két qua phan tich dit &
hai d6 sau 14y mau (0 - 20 cm) va (20 - 40 cm)
cho thdy dat c6 thanh phan co gidi sét, pH20
dugc danh gia & mtic chua viia, d6 dan dién, kha
nang trao ddi cation va ham lugng lan dé tiéu &
muc phu hgp va khéng c¢6 d4u hiéu cho thiy anh
hudng dén ndng suat cdy trong. Tuy nhién ham
lugng chat hitu co trong dat dugc danh gia & mtc
trung binh (3,52% & do sau 0 - 20 cm) va mtuc
ngheo (1,91% & do sau 20 - 40 cm) (Bang 1).

D4 siu Cap hat (%) - g1 Pdétiéu CEC? Chét hiiu
i Sét Thit cat Prmo (mg P/kg) (cmol*/100g)  co (%)

0-20 557 43,9 0,4 552 0,20 50,3 21,1 3,52

20-40 57,0 41,9 1,1 521 0,09 12,9 19,2 1,91

'EC: electrical conductivity.
2CEC: cation exchange capacity.

2.2. Phuong phap

Cong thtic phan cho cay budi Nam Roi
trong tai huyén Chéu Thanh, tinh Hau Giang la
210 N - 120 P20s - 60 K20 (kg/ha) (Nguyen &
Ngo, 2019). Thi nghiém dugc bo tri theo kiéu
khéi hoan toan ngau nhién véi 2 nghiém thic:
nghiém thic NPK (673 N - 385 P20s - 192 K20
g/cay) va nghiém thtic PK (0 N - 385 P20s - 192
K20 g/cay). Cac nghiém thtic dugc lap lai 3 lan,
moi 1an 1dp lai gom 3 cay. Ky thuat chdm soc cay,
tudi nudc, phong trii sau bénh hai va quan ly co
dai theo tap quan canh tac ciia noéng dan. Khoang
cach cay cach céay la 4 x 4 m, mat do trong 312
cay/ha, ty 1é¢ muong liép la 1:1.

Céc chi tiéu theo doi bao gom: s6 trdi/cay
(dém toan bo so trai trén cay, don vi trai/cay),
khéi lugng trai/cay (can toan bo trai va lay s6
liéu trung binh, don vi kg/trai), duong kinh tréi
(dung thudc kep do & vi tri gitia trai, don vi cm),
chi tiéu ning sudt trai (tong khdi lugng trdi/cay,
don vi kg/cay).

D6i voi mau ré: Dung xéng dao ti 16p dat mat
dén do sau 50 cm dé 1ay toan bo ré cua cdy (Hinh
1). Ré sau khi loai bo sach dat tién hanh can trong
lugng tuoi. Sau d6 thu moét phin mau ré mang vé
phong thi nghiém sdy kho & nhiét do 70°C trong
72 gid. Sau do6 can va quy vé tong khéi lugng kho
toan bd ré. Mau ré sau d6 dugc cat nho va nghién
dé€ phén tich ham lugng dam.
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1§

Hinh 1. Ré ciy buéi dugc thu ti 16p ddt mat dén do sau 50 cm
(Chau Thanh, Hau Giang, thang 02/2020).

Da6i v6i mau than: La vi tri tiép xdc véi mat dat
dén vi tri phan canh cdp mot. Mau canh: Tit ca
cac canh trén cdy. Mau la: Thu toan bd tat ca cac
14 trén ciy. Mau trai: Trai thu vé can trong lugng
tuoi sau d6 stt dung phuong phap sdy thing hoa.
Cac mau than, 14, canh, trai dugc xt ly tuong tu
nhu mau ré.

Cac chi tiéu dat phan tich: pH H,O, EC
(electrical conductivity), 1an dé tiéu, ham lugng
dam trong thuc vat, CEC (cation exchange
capacity), chit hiiu co va sa cdu theo phuong
phap ctia Houba & ctv. (1995).

Phuong phap tinh toan dya theo Dobermann
& ctv. (2002).

Hap thu dam trong ré (g N/cay) = ham lugng
dam trong ré (g/kg) x sinh khéi (kg/cay) (tuong tu
tinh cho hap thu dam trong than, canh, la va trai).

Tong hap thu dam (g N/céy) = tong hip thu
cac thanh phan cua cay (ré, than, 14, canh, trai).

RE (%) = “M2E—2PK 5 100% (%)
N

Ty 1¢ N cung chp tir dat (%) = YEE=2PE 5 100% (%)
NPK

Ty 1é€ N cung cép tii phan bon
=100% - ty 1¢ N cung cdp tu dait (%)
INS = Upk (g N/cay)

YR = YnPK - YPK (kg)

Trong d6: REN: Hiéu qua thu hoéi dam
(nitrogen recovery efficiency) (%)

INS: Kha ning cung cip dam ti dat (g N/cay)
YR: Dap ting ndng sudt (yield response) (kg)

Y, Néng sudt nghiém thiic bon N, P, K (kg/céy)
Y,: Nang sudt nghiém thiic bon P, K (kg/céy)

U, Tong hdp thu nghiém thiic bén N, P, K
(g N/cay)

U,: Téng hép thu nghiém thiic bén P, K (g N/céy)
F: Lugng phan N bon vao (g/cay)

Phuong phap xu ly thong ké: S6 liéu dugc
téng hop bang phan mém Microsoft Excel 2010,
phéan tich thong ké T-Test sti dung phan mém
SPSS 16.0.
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3. Két Qua va Thao Luin

3.1. Anh huéng ctia phan bén dén sinh khéi,
ham lugng dam va hap thu dam

Két qua thong ké cho thdy, sinh khoi kho
cta cac by phan bao gom thén, 14, canh, ré va
trai & nghiém thtic bon NPK déu cao hon so véi
nghiém thtic bon PK. Trong d¢, sinh khoi than &
nghiém thic bon NPK 1a 12,15 kg/céy, cao hon so
v6i 5,37 kg/cay & nghiém thtic bon PK (Hinh 2).

40

(98]
S
1

)
S

14

Sinh khoi (kg/cay)

[a—
S

Than La

Canh

Tuong tu, sinh khdi 14, canh, ré va trai &
nghiém thtic bon PK lan lugt la 2,11; 18,74; 3,80
va 3,86 kg/cay thap hon so v6i nghiém thtic bén
NPK theo thu tu 4,86; 37,61; 11,83 va 3,86 kg/
cay (Hinh 2). Bén phan dam gitp tang qua trinh
quang hop, téng hgp chat va phan chia t€ bao
dan dén tang sinh khoi tuoi va sinh khéi kho cac
bd phan nhu than, 14, ré trén cac loai cdy c6 mui
(Habasy, 2017; Ismaiel & Habasy, 2021; Ennab &
ctv., 2023).

« NPK
EPK

Trai

Ré

Hinh 2. Anh hudéng ctia phan bén dén sinh khéi cac bo phéan ctia cay bugi. Thanh diing gitia cac cot
thé hién gia tri SD; cac ky tu khac nhau trong cuing mot nhom bd phan cay budi chi su khac biét y
nghia thong ké 6 mtc P < 0,05.

Két qua Hinh 2 cting cho thay su phan b6 sinh
khoi chiém ty 1¢ cao nhit & bo phan canh, tiép
theo 1a than va ré, thdp nhat 1a 14 va trai.

Ham lugng dam trong than & nghiém thtc
bén NPK 1a 4,36 g/kg thap hon y nghia (P < 0,05)
so v6i nghiém thiic PK (6,78 g/kg). Tuong tu ham
lugng dam trong la 1a 12,3 g/kg & nghiém thtc
bén NPK va 19,3 g/kg & nghiém thiic bén PK; d6i
voi ré la 9,45 g/kg va 13,4 g/kg theo cung thi tu.
Tuy nhién, két qua phan tich cho thay ham lugng
dam trong trai & nghiém thic bén NPK dat 13,8
g/kg, cao hon y nghia (P < 0,05) so v6i nghiém

thtic bon PK, chi dat 7,70 g/kg. Ngoai ra, ham
lugng dam trong canh gitia 2 nghiém thtc ghi
nhan tuong khac biét khong c6 y nghia thong ké
(P >0,05) (Hinh 3).

Ham lugng dam trong 14 budi Nam Roi dao
dong tu 2,25% - 2,69% trong trudng hgp bon
phan dam 154 - 345 kg N/ha (Ennab, 2023),
tuong tu nhu két qua Hinh 2, bon 210 kg N/ha
ham lugng dam trong la dat 2,27%. Ham lugng
dam trong la budi trong thoi ky cho trai dao
dong 2,2 - 2,3% dugc danh gia la t6i hao (He &
ctv., 2003).
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Hinh 3. Anh hudéng ctia phan bén dén ham lugng dam (N) trong cic bo phan ctia cay budi. Thanh
diing gitia cac cot thé hién gid tri SD; cac ky tu khac nhau trong cing mét nhém b phén chi su
khac biét y nghia thong ké & muc P < 0,05.

Hép thu dam trong cac bo phan than, 14, canh, ré  theo cling thi tu (Hinh 3). Két qua cho théy lugng
va trai 6 nghiém thtic bon NPK dat lan lugt 1a 53,0; dam hép thu trong canh cao nhét & ca 2 nghiém thtic
60,0;438; 110 va 53,1 g N/céy, cao hon so véinghiém  bon NPK va bén PK (Hinh 3) do sinh khéi canh cao
thtic bon PK la 36,0; 41,0; 210; 51,0 va 14 g N/cay  hon so véi cac bo phén con lai (Hinh 2).
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Hinh 4. Anh hudng ctia phan bon dén hap thu dam (N) trong céc bd phan ctia cdy budi. Thanh
diing gitia cac cOt thé hién gid tri SD; cac ky tu khac nhau trong cing mot nhém b phén chi sy
khac biét y nghia théng ké & mtic P < 0,05.
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Ham lugng dam trong ré, than vala § nghiém
thic bén NPK thdp hon so véi nghiém thtc
bén PK (Hinh 3). Ngugc lai sinh khéi kho va
hép thu dam & cac bo phén ré, than, 14 & nghiém
thitic NPK cao hon so véi nghiém thtic bon PK
(Hinh 2 & 4).

Két qua nghién ctiu cua Jarrell & Beverly
(1981) cho thay c6 su lién hé chat ché gita sinh
khéi, ham lugng dam va tong hdp thu dam. Cay
thiéu dudng chit dam lam giam sinh khoi chat
kho, tuy nhién ham lugng dam trong cdy van
khong giam do d6 tong hap thu dam giam. Tuy
nhién, cay dugc bon phan dam day du giap tang

sinh khéi va giam ham lugng dam trong cay do
do6 hap thu dam tdng. Theo nhiéu nghién ctiu, cay
trong dugc bon day du dudng chat dam giup sinh
khéi va hap thu dam ting cay tang lén, ngugc lai
ham lugng dam trong ciy giam (Greenwood &
ctv,, 1990; Du & ctv., 2020).

3.2. Anh huéng ctia phan bén dén ning suit
va cac yéu to cau thanh nang suit

Nghiém thtic bon day da NPK c6 s6 trai trén
cay (23,0 trai/cay); khoi lugng trai trung binh
(1,70 kg/trai) va duong kinh trai (18,4 cm) déu
cao hon so v6i nghiém thtic PK véi 16,8 trai/cay;
1,10 kg/trdi va 12,4 cm theo cuing thii ty (Bang 2).

Bang 2. Anh hudng phan bén dén cic yéu t6 cdu thanh ning sudt budi Nam Roi

Nghiém thiic So tralr/.ca)f + SD Khéi lugng t,r.al +SD  Duong kinh trai + SD
trai/cay kg/trai cm
NPK 23,0 £ 3,91 1,70 £ 0,20 18,4 + 0,56
PK 16,8 + 1,05 1,10 + 0,10 12,4 +0,31

O nghiém thiic bén NPK, nang suit budi
Néam Roi dat 39,1 kg/cay, trong khi d6 nang suét
chi dat 18,5 kg/cay & nghiém thtic PK (Bang 2).
Theo nghién ctiu ctia Thamrin & ctv. (2015), bon
N - P - K véi liéu lugng 450 - 582 - 496 g/cay giap
cai thién sinh trudng va nang suat budi Nam Roi.
Ngoai ra, bon phan NPK theo ti ¢ 1:0,5:1 da gitap
tang nang sudt trai va tdng chat lugng trai budsi
(Citrus grandis L. Osbeck. cv. Duweiwendan)
dugc nghién ctiu boi Peng & ctv. (2014). Tai vung
trong busi Ai Cap, bon 297 - 345 kg N/ha da tang
sinh truéng va nang sudt trai busi Citrus maxima,
Merr (Ennab, 2023). Hon nita, bon phén can doi
giup cay hap thu day du cac dudng chat trong
dat giup can bang dudng chét trong 1a dan dén
tang ndng suét va chat lugng trai (Thamrin & ctv,,
2014).

bap ting nang sudt doi véi phan dam (YR) 1a
gid tri thé hién muc do khac biét gitia nghiém
thtic bon NPK so véi nghiém thtic khong bon
dam. Cu thé, nidng sudt trai cua nghiém thtic c6
bén N (nghiém thiic NPK) 1a 39,1 + 0,63 (kg/céy)
cao hon so v6i nang suét trai nghiém thiic khong
bén N (nghiém thic PK) la 18,5 + 0,89 (kg/cay).
Nhu véy dap ting ndng suit trong truong hgp nay
14 20,6 £ 0,26 kg/cay. Trong truong hgp dat mau
md, do phi nhiéu cao gia tri YR thap va ngugc
lai (Van Ittersum & ctv., 2013). Vi vay, YR 1a tri
s6 quan trong d€ danh gia do phi nhiéu cta dit
trong va hiéu qua st dung phan béon (Marchant
& ctv,, 2019), tang lugng phan dam bon cho céy
trong thi YR sé tang lén theo hinh parapol (Yi &
ctv.,, 2022).
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Bang 3. Nang suit trai, tong N hap thu va hiéu qua thu hoi dam
Thong s6 nong hoc Pon vi Trung binh Do 1éch chuin (SD)

Ning sudt nghiém thiic NPK kg/cay 39,1 +0,63

Niéng sudt nghiém PK kg/cay 18,5 +0,89

Dap ting nang sudt trai ctia phdn N kg/cay 20,6 +0,26

Tong hép thu N (dat +s phan N) g N/cay 716 + 65,1

Hap thu N tu dat g N/cay 355 +55,1

Hiéu qua thu héi phan N (RE ) % 53,8 + 1,57

Két qua Bang 3 cho thay tong lugng N hip thu
O trai tli ngudn phan bon va dat la 716 g N/cay,
trong d6 lugng N hép thu ti dat ude tinh 1a 355 g
N/cay, do d6 hiéu qua thu hoi phan N dat 53,8%.
Dam c6 vai tro quan trong giap cay quang hap,
tang sinh khoi, gitp cay hap thu dam t6t hon.
Ngugc lai, cay thiéu dam sé c6 sinh khoi cac bo
phén ré, than, 14, canh trai thdp dan dén hip thu
dudng chit dam tuong ting & cac bd phén thap.
Pam la moét trong 3 nguyén t6 khodng da lugng
c6 anh huéng lén nhat dén sinh khoi kho va
nang sudt trai ctia cdy trong (Peng & ctv., 2014).

Vi vay, d€ danh gia dugc hiéu qua cua viéc
bén phan dén hdp thu dudng chat cua cay cac
nha khoa hoc da tinh ra hiéu qua thu hoi dam
(RE,). V6i khd ning cung cip dam tu dat (g N/
cay) nghiém thtic khong bén dam (PK = 355 +

55,1), so v6i nghiém thtic bén ddy du cac dudng
chit N, P, K (NPK =716 + 65,1), hiéu qua thu hoi
dam (REN) dat 53,8%, c6 nghia la bon 210 kg N/
ha, cay budi hdp thu dugc 113 kg N/ha. Theo bao
cao cua Yi & ctv. (2022) lugng dam cay khong
hép thu c6 thé do vi sinh vét sti dung, bay hoi, rita
troi, hodc tryuc di hodc do tién trinh khéc.

3.3. Kha nang cung cip dudng chit dam ti
dat trong cay buéi

Két qua tinh toan cho thay lugng dam cung
cdp tu dat trong cho cay budi Nam Roi tai huyén
Chéau Thanh, tinh Hau Giang (2019 - 2020)
chiém 49,6 + 1,15% téng lugng dam hap thu toan
cay, con lai 50,4 + 1,82% dam dugc cung cép tu
phan bon (Bang 4).

Bang 4. Kha nang cung cip dam (N) ti dit va phan bon trén dit trong budi Nam Roi huyén Chéau

Thanh, tinh Hau Giang (2019 - 2020)

Cung cap tu dat trong

Cung cép ti phan bon

50,4 +1,82%

49,6 £ 1,15%

Lugng phan bén cho ciy budi Nam Roi & cac
vung dat khac nhau la khong giong nhau, béi
kha nang cung cap dam trong cac loai dat khac
nhau thi khong giong nhau. Nhu truong hop
lugng phan dam dugc st dung cho ciy budi ¢ Ai
cap la 297 - 345 kg N/ha, lugng phan dam dugc

sti dung 6 Hau Giang la 210 kg N/ha (Nguyen
& Ngo, 2019). Kha nang cung cap dudng chat tu
dat dugc xac dinh tii phuong phap bén khuyét,
la thong s6 quan trong dé danh gid miic d6 phi
nhiéu ctia dat ma khong can phan tich tinh chat
dat (Dobermann & ctv., 2003).
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Chi s6 “kha ning cung cdp dudng chit cta
dat” khong nhiing bao gom cac dudng chat trong
dat, chat dinh duéng dugc khoang héa tui dat, tan
du thyc vat ti vu trudc ma con bao gom ca qua
trinh ¢6 dinh dam, khodng hoa, ling dong tit qua
trinh sinh hoc va phi sinh hoc. Kha nang cung
cap dudng cta dat 1a mot trong nhiing maéi quan
tam hang dau trong cac khuyén céo st dung phin
bén (Cassman & ctv., 1996). Theo nghién ctiu
ctia Dobermann & ctv. (2003), dudng chat dugc
cung cap tu dat bao gdm cac ngudn: bién déi hoa
sinh trong dat, qua trinh c¢6 dinh dam trong dat,
téng hop dam tii khi quyén, tii cac trdm tinh lang
dong (hay “tram tich lang dong”). Trong nghién
ctiu nay, thi nghiém dugc bé tri dya vao phuong
phap 16 khuyét (SSNM) dé tim ra kha nang cung
cap dam tu dét va hiéu qua thu hoi dam. Pay la
mot trong nhiing gid tri quan trong dé tim ra
dugc lugng phan dam cho céy budi Nam Roi tai
huyén Chéau Thanh, tinh Hau Giang.

4. Kétluan

St dung lugng bén 673 g N/céy trén dat phu
sa trong budi Nam Roi 6 huyén Chau Thanh, tinh
Hau Giang gitup nang sudt budi Nam Roi dat 39,1
kg/cay, véi dap ting nang suat (YR) la 20,6 kg/cay
va hiéu qua thu dam (REN) la 53,8%.

Tong lugng N hip thu trong trai do dugc cung
cap tu dat la 49,6% va 50,4% con lai tii ngudn
phan bon N bé sung.

Két qua nghién ctiu nay da cung cdp thém
mot s6 thong tin vé€ hiéu qua bon phan dam va
kha nang cung cip dam ti dat trong, tit d6 lam co
s& cho viéc xdy dung cac cong thiic phan bén cho
giong budi Nam Roi canh tac trén nén dat phu sa
tai khu vuc dong bang song Ctiu Long va mot s6
khu vuc 1an cén.

Loi Cam Poan

Céc tac gid cam doan khong c6 bat ky mau
thuan nao gitia cac tac gia.
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ABSTRACT

The application of ergonomics in the product design is currently
of great interest, especially for products used in schools, to reduce
school-related health issues. This article presented statistical data
on the body size of male and female primary school students, aged
7 - 8 years old in Ho Chi Minh City including average body size,
size in standing and sitting position. Additionally, the article also
gave the specifications of sawn acacia wood, acacia finger joint
wood used for the production of student desks and chairs. By
integrating the students’ body dimensions, ergonomic parameters,
Ministry of Health guidelines, and the selection of acacia wood
materials, the author devised a set of desks and chairs suitable for
elementary school students up to grade 3. The desk dimensions
were as follows: height 570 mm, desk width 450 mm, desk length
600 mm; for the chair: height 650 mm, seat height 340 mm,
seat width 310 mm, seat depth 264 mm. The angle between the
backrest and the chair surface was 95°. As a result, a desk and chair
set was designed, followed by trial production, and a proposed
manufacturing process for student desks and chairs.
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1. D4t Vin Dé

Trong khong gian trudng hoc luén can ¢6 cac

TOM TAT

Ung dung cong théi hoc trong thiét ké san phdm hién nay dang rat
dugc quan tam, ddc biét 1a dung cho cic san phdm trong truong
hoc, nham giam cac bénh ly hoc duong. Trong bai bao nay, tac gia
da dua thdong ké kich thudc co thé cta hoc sinh ti€u hoc cua ca
nam va nii tii 8 - 9 tudi tai TRHCM vé kich thudc trung binh co
thé, kich thudc & tu thé ding va & tu thé ng6i. Bén canh do, bai
bao ciing dua ra cac chi tiéu cua go tram bong vang xé va gb ghép
thanh tram bong vang dung cho san xudt ban ghé hoc sinh. Tu
cac kich thudc co thé hoc sinh da dua ra, két hop véi cac thong s6
tiéu chuén cong thai hoc va thong tu lién tich s6: 26/2011 ctia B
Y té két hgp véi viéc lua chon nguyén liéu gb tram bong vang, tac
gia da thiét ké dugc bo san phdm ban ghé dung cho hoc sinh tiéu
hoc - 16p 3. Kich thudc chiéu cao ban 570 mm, chiéu rong ban 450
mm, chiéu dai ban 600 mm; chiéu cao ghé 650 mm, chiéu cao mat
ngodi 340 mm, chiéu rong mdt ngdi 310 mm, chiéu sau ngdi 264
mm. Géc nghiéng gitia lung tya va mat ghé la géc 95°. Két qua da
thiét ké bo ban ghé va tién hanh san xuat thi, cung véi dé xuat quy
trinh gia cong ban ghé hoc sinh tiéu hoc.

Ho6 Chi Minh ciing 1a co s6 quan trong cho thiét
ké ban gh€ hoc sinh. Nén viéc cap nhat, thu thap
cac s0 liéu moi d€ dua vao ting dung cong thai

san phdm dap ting dugc yéu ciu st dung cho hoc
sinh d€ c¢ trang thai hoc tip t6t nhat va stic khoe
dugc t6t (MOET - MOST - MOH, 2011). Cac
san phdm ban ghé danh cho hoc sinh cling cin
dap tng dugc yéu cau vé nhan trac hoc, sao cho
san phdm phai dap ting dugc nhu ciu cdng néng,
th&m my, kinh t€ va han ché cac van dé vé bénh
ly trong hoc duong (Ly, 2001).

Bén canh do, cac s6 liéu thong ké vé kich
thudc ctia cdc nhém hoc sinh trén dia ban TP.

hoc cho cong viéc thiét ké va san xudt ban hoc
dat chuén cho cép hoc sinh tiéu hoc la mét yéu
cau cén thiét, khach quan d€ ning cao hiéu qua
trong hoc tap.

Vén dé can dat ra cia qua trinh thiét ké 1a phai
xac dinh dugc cac yéu t6 vé kich thudc cta hoc
sinh tiéu hoc, dua ra cic thong s6 vé cong thai
hoc t6i vu va kiéu dang phtt hgp cho déi tugng
st dung. Bén canh do, viéc chon lya nguyén liéu
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g0 tram bong vang va gb ghép thanh tram bong
vang dat tiéu chuén ciing phu hgp véi diéu kién
san xudt san phdm ban ghé hoc sinh (Hoang,
2018). Do vay, muc tiéu cua nghién ctu la ting
dung cong thai hoc trong thiét ké ban ghé hoc
sinh cép ti€u hoc tai TP. H6 Chi Minh.

2. Vat Liéu, D6i Tugng va Phuong Phap
2.1. Vat liéu nghién ctiu

Nguyén liéu: gb tram bdng vang; gb ghép
thanh tram boéng vang vé tinh chat co ly, do bén
uén, do bén nén, do bén kéo...

2.2. Déi tugng nghién ciiu

Kich thuéc co thé hoc sinh 16p 3 tii 8 - 9 tudi
tai TP. H6 Chi Minh: t6 chtic, thu thép s6 do kich
thudc co thé ctia 200 hoc sinh nam va 200 hoc
sinh nii véi cac thong so6:

Tu thé diing: chiéu cao co thé; chiéu dai tay;
chiéu dai canh tay; chiéu dai cing tay; chiéu cao
chan; chiéu dai dui; chiéu dai cdng chan; Chiéu
cao mat; chiéu cao vai; chiéu cao khuyu tay;
chiéu cao cong ning cua tay; chiéu cao xuong
cang chén;

Tu thé ngdi: chiéu cao ngdi; chiéu cao diém
gay; chiéu cao clia mat; chiéu cao ctia vai; chiéu
cao cua that lung; chiéu day dui; chiéu cao dau
g0i; chiéu cao cidng chan + ban chan; chiéu sau
ngoi; chiéu sdu ngdi va chiéu day c6 chén; chiéu
dai chéan; chiéu rong ctia vai.

Cac yéu t0 lién quan dén cong thdi hoc,
TCVN, thong tu ctia B Y té trong lua chon kich
thudc ban ghé hoc sinh, céc tiéu chudn cho vat
liéu gd, quy trinh thiét ké san phdm.

Cac chi tiéu dac trung cho tling mau san
phdm theo d6i tugng st dung.

2.3. Phuong phap nghién ciiu

2.3.1. Phuong phap thu thip va xt ly s0 liéu co
thé hoc sinh

Tién hanh khao sat, do dac kich thuéc co thé
hoc sinh tiéu hoc, 16p 3 tu 8 - 9 tudi tai TP. H6
Chi Minh: Khi do, ngudi dugc do khong di gidy,
khong doi ma. Khi thu thép cac kich thudc ding
thing hay kich thudc ngoi, ngudi dugc do phai
giti thdng trong tu thé ty nhién sao cho ba diém
lung, moéng va gét chan néu do tu thé ding, nim
trén mot dudng thing vudng goc vdi mat dit.
Dbau dé thing sao cho dudi mat va 16 tai ngoai tao
hanh mot dudng thing song song v6i mat dat.
Khi do ha dan thudc tii s6 do cao nhat dén s6 do
thap nhat. Khi do, dit dung cu do 6m sat trén co
thé, khong kéo cang hoac d€ triing

Xt ly s6 liéu kich thudc co thé hoc sinh bing
cac phuong phap thong ké, thuc nghiém. Tt cac két
qua thu dugc, tién hanh danh gia, phén tich s6 liéu.

2.3.2. Phuong phap thiét ké

Tham khao cac tai liéu c6 lién quan cong thai
hoc, TCVN, thong tu ctia B y t€, cic s6 liéu
thong ké kich thudce co thé hoc sinh da thu thép,
tong hop cac yéu ciu cua san phdm dé€ ti d6 lam
co s& thiét ké mau san phdm thich hgp véi déi
tugng st dung.

Ung dung phin mém thiét k&, d6 hoa dé thé
hién ba hinh chiéu, xay dung mo hinh phoi canh
thuc t€ nham dem lai cdi nhin trygc quan nhét vé
san pham sau khi hoan thién.

Ap dung mot s6 cong thic tinh toan stc bén
dé kiém tra d¢ bén san phdm, cac chi tiéu ky thuat
vé nguyén vat liéu va cong nghé gia cdng san xuat.

2.3.3. Thiét bi va dung cu

Céc cong thtc tinh todn, kiém tra.

Thiét bi do kich thudc co thé: Thudc day,
thudGc do chiéu cao, can...
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Cac phan mém ho trg: Word, Excel, Autocad,
3dsMax, Inventor...

Thiét bi thi nghiém: Kinh lup, ta say, may do
dd 4m, thudc kep dién tid, can dién td, mdy thu
co hoc g6, thiét bi san xudt thd, may do do day
man son, may do d6 bam dinh, may do d6 nhan
bé mat... tai Trung tam nghién ctiu Ché bién lam
san, gidy va bot gidy - Truong Pai hoc Nong Lam
TP. H6 Chi Minh.

3. Két Qua va Thao Luian

3.1. Két qua khao sat kich thudc co thé hoc sinh
tiéu hoc

Theo Hoang (2018) va Luat Gido duc Viét
Nam (NAYV, 2019), gido duc tiéu hoc dugc thuc

hién trong 5 nam hoc, tii 16p mot dén hét 16p
ndm. Tudi ctia hoc sinh vao hoc 16p mét la 6 tudi
va dugc tinh theo nam. Hoc sinh tiéu hoc bao
gém nhiing tré em ndm trong d6 tudi tii 6 - 11
tudi, day la giai doan chuyén tiép tu thoi tho du
sang thoi nién thiéu. Va cling 1a giai doan cuc ky
quan trong trong qud trinh phat trién vé thé chat,
tri tué, dic biét Ia nhan cach cta tré nho.

O do tusi nay, cac bd phan trén co thé cua
tré dang trong qua trinh phat trién va dan hoan
thién. Hé xuong con nhiéu mé sun, xuong hong,
xuong séng, xuong tay, xuong chin chua cting
cap nén dé bi gay gap, cong veo... Chiéu cao, can
ndng co thé, kich thudc tay va chan cua tré sé
tang theo moi ndm.

Bang 1. Kich thudc trung binh cta hoc sinh tiéu hoc (mm)

STT Chi tiéu Nam N Trung binh
1 Chiéu cao co thé 1409 1419 1414
2 Can nang (kg) 41 39 40
3 Chiéu dai tay 522 516 519
4 Chiéu dai canh tay 237 228 232.5
5 Chiéu dai cing tay 285 294 289.5
6 Chiéu cao chan 734 765 749.5
7 Chiéu dai dui 354 408 381
8 Chiéu dai cang chan 417 356 386.5

Qua Béang 1 va 2, cho thay ¢ d6 tudi tu 8 - 9
tudi, tré nam va ni cé kich thuéc co thé vé chiéu
cao khong chénh léch véi nhau nhiéu. Doi véi

TPHCM, thu thap ngay 15 thdng 05 nam 2023.

nam thi chiéu cao trung binh l1a 1.409 mm va ni
la 1.419 mm. Bén canh d¢ kich thudc tay, chan
ciing khong c6 su khac biét nhiéu.

Bang 2. Kich thudc trung binh hoc sinh tiéu hoc tu thé diing (mm)

STT Chi tiéu Nam N Trung binh
1 Chiéu cao mat 1283 1270 1276.5
2 Chiéu cao vai 1097 1117 1107
3 Chiéu cao khuyu tay 861 851 856
4 Chiéu cao cong nang cla tay 589 583 586
5 Chiéu cao xuong cang chan 361 405 383

TPHCM, thu thdp ngay 15 thdang 05 ndam 2023.
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Bang 3. Kich thudc trung binh hoc sinh trung hoc tu thé ngéi (mm)

STT Chi tiéu Nam N Trung binh
1 Chiéu cao ngoi 739 765 752
2 Chiéu cao diém gay 556 562 559
3 Chiéu cao ctia mat 623 652 637.5
4 Chiéu cao cua vai 504 501 502.5
5 Chiéu cao ctia thit lung 143 138 140.5
6 Chiéu day dui 114 125 119.5
7 Chiéu cao dau goi 412 456 434
8 Chiéu cao céng chan + ban chan 368 384 376
9 Chiéu sau ngoi 336 362 349
10 Chiéu sau ngoi va chiéu day c6 chan 370 460 415
11 Chiéu dai chan 784 823 803.5
12 Chiéu rong ctia vai 337 357 347

Daéi véi tu thé ngdi & hoc sinh nam tiéu hoc -
16p 3 dugc trinh bay tai Bang 3 cho thdy: Chiéu
cao ngoi dao dong tii 620 dén 840 mm; Chiéu cao
diém gdy dao dong tii 490 dén 640 mm; Chiéu
cao clia mat ttf 540 dén 720 mm; Chiéu cao cua
vai tit 430 dén 580 mm; Chiéu cao cta thit lung
tt 120 dén 170 mm; Chiéu day dui ti 80 dén 150
mm; Chiéu cao dau g6i tu 310 téi 510; Chiéu cao
cang chan + ban chan ti 250 dén 430 mm; Chiéu
sau ngoi ti 230 dén 450 mm; Chiéu sau ngdi va
chiéu day c6 chén tti 270 dén 510 mm; Chiéu dai
chan 660 dén 920 mm; Chiéu rong ctia vai 280
dén 410 mm.

Dai véi tu thé ngodi & hoc sinh ni tiéu hoc -
16p 3 cho thay: Chiéu cao ngéi dao dong tu 570
dén 870 mm; Chiéu cao diém gay dao dong tii 460
dén 670 mm; Chiéu cao ctia mit dao dong tu 560
dén 730 mm; Chiéu cao ctia vai dao dong tii 420
dén 570 mm; Chiéu cao cua thit lung dao dong
tti 130 dén 210 mm; Chiéu day dui dao dong ti
90 dén 150 mm; Chiéu cao dau goi dao dong tu
330 dén 520 mm; Chiéu cao cdng chan + ban chan
dao dong tu 330 dén 420 mm; Chiéu sau ngoi dao

TPHCM, thu thap ngay 15 thdng 05 nam 2023.

dong tii 290 dén 440 mm; Chiéu sau ng6i va chiéu
day ¢ chan dao dong tii 350 dén 510 mm; Chiéu
dai chan dao dong tti 710 dén 890 mm; Chiéu rong
cuia vai dao dong tii 310 dén 370 mm.

3.2. Két qua xac dinh chi tiéu nguyén liéu gé
Tram Bong vang

Tén Viét Nam: Tram bong vang, keo la tram
Tén khoa hoc: Acacia auriculiformis
Nhém: IV theo TCVN 12619-2:2019 (VS, 2019).

Mo ta go: Khi méi chat ha go giac c6 mau
hong nhat, g6 16i c6 mau n4u do sau chuyén sang
mau nau vang c¢6 phan quang manh, mau anh
vang. Mit gd trung binh, gb kha thing ths. Go6
cling va ning trung binh. G6 thuong st dung
déng d6 moc ndi that, lam van san.

Phuong phap kiém tra va tailiéu can cti: TCVN
8048-16:2009 (VS, 2009); TCVN 8044:2014 (VS,
2014) G6 - Phuong phap ldy mau va yéu cu
chung doi véi phép thii co va ly. Theo Pham &
Nguyen (2019), tinh chit héa hoc va tinh chat co
hoc cuia gob.
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Bang 4. Két qua kiém tra mau g6 Tram Bong vang

. A x s . . Két qua kiém nghiém theo cic tiéu chuin
Hinh mau goé Tram Bong Vang d S

TCVN 8048 - 1,2,3,5,6,9, 10:2009

1: D6 dm g6 Tram bong vang tht nghiém: 12%
2: Khéi lugng riéng (Wgl12%): 0,65) g/cm’

3: B¢ bén uodn tinh gb: 92,8 Mpa

4: Médun dan hoi uén tinh gb: 9050 Mpa

5: D6 bén nén vudng goc thé go: 42,9 Mpa

6: Ung suit kéo song song ths gb: 80,5 Mpa

9: B¢ bén cat song song thé go: 10,5 Mpa

10: Do bén udn va dap go: 9,7 kJ/m?

3.3. Két qua xac dinh chi tiéu nguyén liéu Go
ghép thanh Tram bong vang

Cén ct vé yéu cau nguyén liéu san xuét ban
ghé hoc sinh nhiam kiém tra gb ghép thanh tram

bong vang bang keo theo tiéu chudn TCVN
8574:2010 (VS, 2010), TCVN 8578:2010 (VS,
2010), TCVN 8575:2010 (VS, 2010). Theo Pham
(2006), cong nghé san xudt van ghép thanh.

Bang 5. Két qua kiém tra tinh chat co Iy mau gb ghép thanh Tram Bong vang

Hinh méu gbé Tram bong vang ghép
thanh bang keo

Két qua kiém tra mau g6 ghép thanh béng keo theo

TCVN 8574:2010

0 NN N Ul W~

. D6 4m ctia mau thi: 12%

. Khoi lugng riéng (Wgl2%): 0,65 g/cm?
. Do bén udn: 91,5 MPa

. Do bén kéo doc thd: 81,5 MPa

. D6 bén nén doc thé: 58,6 MPa

. D6 bén kéo ngang thé: 47 MPa

. D¢ bén nén ngang thé: 31,5 MPa

. D6 bén truot doc thé: 9,7 MPa

Tu cac két qua kiém tra tinh chét cua go
tram bong vang & Bang 4 va gbé ghép thanh tram
bdng vang & Bang 5, két luan dugc ring cac loai
nguyén liéu nay phu hgp va dap ting du cac yéu
cdu vé tiéu chudn trong san xudt ban gh¢ danh
cho hoc sinh.

3.4. Mau thiét ké ban ghé& hoc sinh tiéu hoc theo
cong thai hoc

Khi tién hanh thiét ké san phdm ban ghé danh
cho hoc sinh c4n luu y dén cac yéu cau:

Theo Ly (2001) va Nguyen (2000), kich thudc
co thé anh hudng dén kich thudc ban ghé. Dya
vao TCVN 7490:2005 (VS, 2005), do Ban ky
thuit Tiéu chudn TCVN/TC 159 "Ecgonomi"
bién soan trén co s du thao dé nghi ctia Vién
Y hoc lao dong va Vé sinh moi truong - Bo Y
t€, Téng cuc Tiéu chuin Po ludng Chat lugng
xét duyét, Bo khoa hoc va Cong nghé ban hanh.
Chia hoc sinh thanh tling nhém theo chiéu cao,
theo co sd do, thiét ké kich thude chiéu cao,
chiéu sau, chiéu rong ctia ban va ghé sao cho ty
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1¢ hoc sinh trong tting nhém chiéu cao phu hgp
v6i kich thudce ban ghé dat t6i da.

Chiéu cao ngoi: Chiéu cao ngoi dong vai tro
quan trong vi né anh huéng truc ti€p dén kich
thudc ctia ban va ghé, gdm ban, lung tua... bén
canh do, chiéu cao tdm mit, chiéu day dui, chiéu
rong vai cing anh hudng dén cac thong s6 kich
thudc ban ghé.

V6i kich thuéc & tu thé ngodi cua hoc sinh
tiéu hoc da thong ké tai tai Bang 1, 2, 3, chiéu
cao ngodi trung binh cia nam va ni 1a 752 mm,
chiéu cao tAm mit 1a 637,5 mm; chiéu cao dau
g0i 1a 434 mm va chiéu cao cing chan va ban
chan la 376 mm két hop véi thong tu lién tich

$0: 26/2011 ctia B y té. Tui d6 chon kich thude
tiéu chudn cho ban ghé hoc sinh cip tiéu hoc la
loai ban don Hinh 1, ban va ghé rdi, ghé c6 lung
tua Hinh 2. Vi chiéu cao ban 1a 570 mm, chiéu
rong ban 450 mm chiéu dai ban 600 mm; chiéu
cao gh€ 650 mm, chiéu cao mat ngdi 340 mm,
chiéu réng mat ngodi 310 mm, chiéu sau ngoi
264 mm. G6c nghiéng gitia lung tua va mat ghé
dugc chon theo cong thdi hoc vé géc nghiéng
lung tua doi véi ghé tac nghiép loai hinh nhe
trong dé c6 ghé dung cho hoc sinh. Tt d6 thiét
ké chon nghiéng goc 95°.
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Hinh 1. Mau san phdm ban hoc sinh tiéu hoc.
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Hinh 2. Mau san phdm ghé hoc sinh tiéu hoc.

Sau khi tinh todn, phan tich va thiét ké san
phdm cling nhu dé xudt quy trinh gia cong san
phdm, da tién hanh sdn xudt tht bo sdn phim
theo mo hinh da thiét ké. Quy trinh san xuét
thti chi tiét v6i cdc yéu cau ky thuat dugc thé
hién tai Bang 6.

Thiét 1ap ban vé mau san pham, lya chon kich
thudc chi tiét cho san phdm > kiém tra ban thiét
ké > boc tach chi tiét san phdm - lua chon nguyén

liéu > xdc dinh kich thudc phoi nguyén liéu > xt
ly nguyén liéu vé d6 dm theo tiéu chuén tu 8 -
12% - gia cong phoi, gia cong so ché: rong canh,
cat ngan, bao > gia céng tinh ché: cit tinh, tubi,
khoan 16, phay méng 4m - duong, cha nham - lap
rap theo cum chi tiét > trang stic bé mat > lap rap
hoan thién san phdm > kiém tra, danh gia chat
lugng mau san phdm theo cac chi tiéu.
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Bang 6. Cac budc tién hanh quy trinh san xudt ban ghé hoc sinh tu gd

Noi dung thuc

STT hién

Thiét bi, dung cu

Yéu cau chit lugng

T6ng hop yéu cau
cta san phdm

Ban vé phéi canh, 3 hinh
chiéu, chi tiét da phé duyét, s6
lugng san phdm, chat lugng,
chung loai gé.

Lya chon nguyén
liéu gb xé da sdy
dat d6 4m theo
yéu cau.

Thudc kep, thude kéo,
may do d¢ dm..

Nguodn gdc xuat xu go, dung
chting loai. Kich thuéc gb
x¢é, g0 ghép ding yéu cau san
phdm, d6 &m dat 8 - 12%.

Gia cong phoi -
Pha cat g6 xé
thanh phéi. Gia
cong so ché

Méy cua dia xé doc, cit
ngéan, mdy bao, may
CNC...

bung kich thudc theo ban vé
cong thém lugng du gia cong

4 Gia cong tinh ché.

May cat tinh, may
phay mong, may
khoan 16, may cha
nham...

bung kich thudc chi tiét theo

ban vé. Dung sai trong pham

vi cho phép, do nhan dat yéu
cau.

Lép rap san phdm:

(Lap cum chi tiét -

ldp hoan chinh san
pham).

Thiét bi lap rap...

Cum chi tiét, sain phdm dung
theo ban vé, mo6i ghép mdng
phai kin khit, gia c6 dinh, vit,
chét, keo khi lap rap. Dung
sai kich thuéc san phdm trong
pham vi cho phép.

Son pht hoan
thién bé mit san
6 phdm: (Kiém tra,
xu ly bé mat - son
16t - son bong).

Thiét bi cha nham,

may pha son, khudy
son, may phun son,
sdy kho mang son...

Kiém tra chat lugng bé mit
trudc son, kiém tra chat lugng
son. Son 16t, son bong dung
chiéu day mang son qui dinh.
Chat lugng bé mat sau son
dong mau, khong chay son,
khong tray xudc, khong cé vét
dom keo son, dd bong dung
yéu cau

Kiém tra, nghiém
thu san phdm.

Mady do d¢ d&m, do
béng, mau chuén...

San phdm dat yéu cdu theo
ban vé thiét ké vé kich thudc
va chat lugng dat theo cac
yéu cdu cua tiéu chudn ban
ghé hoc sinh.
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Hinh 3. B6 san phdm ban ghé hoc sinh tiéu hoc sau khi san xuét tht.

Sau khi tién hanh san xuét tht, dat duoc két
qué nhu Hinh 3, ban va ghé c6 ki€u dang chac
chin, khong c6 géc canh nhon. B mit san phdm
dugc xtt ly dung yéu cau ky thuat. San phim
dugc trang stic bé mat bang son NC, la loai son
ban téng hgp, mau niu canh gian, phu hop véi
moi truong st dung va dam bao cho stic khoe
ngudi st dung.

Trai qua qua trinh khao sat, phan tich va dinh
gia vé thong s6 kich thudc co thé hoc sinh ciing
v6i ting dung cac chi tiéu cong thai hoc két hop
so sanh véi tiéu chuén ctia Bo y té€ vé kich thudc
co thé hoc sinh véi kich thudc ban ghé hoc sinh,
nghién ctiu nay da dua ra dugc mau thiét ké ban
ghé hoc sinh dung cho cdp tiéu hoc - hoc sinh
16p 3. Bo san phdm dat dugc tiéu chuédn vé cong
thai hoc sé mang lai cho ngu6i sti dung cam giac
thoai mai va dam bao stic khoe cho nguoi st
dung, gép phan phong tranh dugc cac bénh vé
mat va ¢t song & ltta tudi hoc sinh.

Viéc st dung vat liéu gb tram bong vang, go
ghép thanh tram bong vang dat chudn vao cac
san phdm thiét ké dem lai chit lugng t6t hon cho
san phdm, an toan cho stic khde nguoi st dung.
Thiét ké nay khong mang tinh ddc biét, pho

truong, doc nhat vi né phuc vu cho nhu cau thuc
té ctia cudc song va ting dung vao trudng hoc.

5. Két Luan

Kich thuéc cho mau san phdm ban ghé hoc
sinh tiéu hoc - 16p 3 da dugc thiét ké dya trén co
s& kich thudc trung binh co thé hoc sinh 16p 3 tai
TPHCM. Tu két qua danh gia cac chi tiéu chat
lugng vé nguyén liéu gé dung trong mau thiét
ké két luan dugc gb tram bong vang va gb ghép
thanh tram bong vang dap ting dugc tiéu chuidn
nguyén liéu diing cho san xudt ban ghé hoc sinh.

Két qua nghién ctiu dé xuit by san phim
ban ghé dung cho hoc sinh ti€u hoc - 16p 3, c6
kich thudc ban 600 x 450 x 570 mm; ghé 310 x
340 x 650 mm, chiéu cao mat ngdi 340 mm, goc
nghiéng gitia lung tya va mat ghé la goéc 95°. Bo
san phdm da dap tng dugc cac yéu ciu vé cong
thai hoc va thong tu lién tich s6: 26/2011/TTLT-
BGDDT-BKHCN-BYT ctia BO Y té.

B san phdm ban hoc cho hoc sinh tiéu hoc -
16p 3, 6 kiéu dang hai hoa, can d6i, d6 bén cao,
an toan trong qua trinh st dung va dugc lam tu
nguyén liéu dat tiéu chudn nhu: gb tram bong
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vang, gb ghép thanh tram bdng vang. B$ san
phdm dat dugc cac yéu cau, chi tiéu vé cong thai
hoc trong kich thudc co thé ngusi déi véi kich
thudc san phdm mdc. Kich thudce chi tiét duge
tinh toan chinh xac, hgp ly va dugc chon theo
kich thudc tiéu chuin ctia hoc sinh.

Cong nghé san xuét tht mau thiét ké va quy
trinh san xudt tuong doi don gian phu hop véi
cong nghé san xudt tai cac nha may ché bién go
& Viét Nam.

Loi Cam Poan

Cac tac gia tuyén bo khong c6 bat ky méau
thuan nao gitia cc tac gia.

Loi Cam On

Nghién ctiu nay la moét phan cua dé tai khoa
hoc va cong nghé cip co sd ma s6 CS-CB23-
LN-01 dugc cdp kinh phi boi Truong Dai hoc
Nong Lam TP. H6 Chi Minh.
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Effects of artemia and tilapia density on the ability to treat organic matter in wastewater from
white leg shrimps (Litopenaeus vannamei) farming

Hong T. B. Truong*, & Huy D. Nguyen
Institute of Aquaculture, Nha Trang University, Khanh Hoa, Vietnam

ARTICLE INFO ABSTRACT

Research Paper White leg shrimp (Litopenaeus vannamei) farming effluent
Received: January 17, 2024 contains pollutants that include high levels of total suspended solid

’ ’ (TSS), chemical oxygen demand (COD) and growth promoting
Revised: April 01,2024 substances. This study investigated the possibility of using artemia
Accepted: April 19, 2024 to filter suspended solids and Tilapia (Oreochromis niloticus) to
consume organic waste of shrimp, uneaten food at the bottom of

Keywords . . : . .

A wastewater tanks of industrial shrimp farming. Both artemia and
Artemia Tilapia had the ability to rapidly reduce organic matter content in
Tilapia wastewater of industrial shrimp farming in tanks. This contributed

to reducing total suspended solid in wastewater when discharged
into the environment. The biochemical oxygen demand (BOD:5),
*Corresponding author chemical oxygen demand (COD), total suspended solid (TSS) met
effluent standards in Circular No. 44/2010/TT-BNNPTNT and

Wastewater of shrimp farming

Truo‘ng Ui £l ooy QCVN 11-MT:2015/BTNMT in all of the investigated plots. In the
Email: surface wastewater of wastewater tanks, the remaining TSS, BODs,
hongttb@ntu.edu.vn

and COD contents were the lowest at 6.2 + 1.1 mg/L, 3.9 = 0.5
mg/L, and 8.6 + 1.4 mg/L, respectively, in the stocking density of
300 artemia individuals/L. In the bottom wastewater, the remaining
TSS, BODs, and COD contents were the lowest at 21.4 + 5.1 mg/L,
8.5 + 1.5 mg/L, and 11.6 + 3.6 mg/L, respectively, in the stocking
density of 16 Tilapia individuals/m?>.
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Anh huéng ctia mat do artemia va ca rd phi t6i kha ning xii 1y chat hiiu co c6 trong nudc thai
cta nudi tdm thé chén tring (Litopenaeus vannamei) cong nghiép

Truong Thi Bich Hong* & Nguyén Pinh Huy
Vién Nuo6i Trong Thty San, Trudng Dai Hoc Nha Trang, Khanh Hoa, Viét Nam
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Truong Thi Bich Hong

Email:
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1. Dit Vin Dé

Giam thiéu chat thai rin va cac thong s6 moi

TOM TAT

Nudc thai nudi tdm thé chén trang (Litopenaeus vannamei)
chtia cac chat c¢6 thé gay 6 nhiém moi truong nhu ham lugng
chét ran lo lting (TSS), nhu cdu oxy héa hoc (COD) va cac chat
kich thich tang trudng & miic cao. Nghién ctiu nay nhim danh
gia kha nang st dung artemia d€ loc chat thai ran lo liing va
ca ro phi (Oreochromis niloticus) st dung chét thai hiiu co cua
tom, thtic an thtia ¢ tdng day trong bé nudc thai clia nudi tom
cdng nghiép trong bé. Diéu nay gép phan lam giam ham lugng
hiiu co trong nudc thai khi xa nudc ra moi truong. Ca artemia
va ca rd phi déu c6é kha ning lam giam nhanh chét thai ran
¢ tdng mat va tdng day trong bé nudc thai ti nuodi tdbm cong
nghiép trong bé. Két thac thi nghiém, nhu ciu oxy hoa sinh
hoc (BOD:s), nhu cau oxy hoa héa hoc (COD), tong chét ran lo
Iting (TSS) trong nudc ddu ra cua tat ca cac nghiém thuc déu
dat quy chuén cho phép ctia nudc thai theo quy dinh Thong tu
44/2010/TT-BNNPTNT va QCVN 11-MT: 2015/BTNMT. Dé6i
v6i thi nghiém xt ly ham lugng chét ran lo lting 6 nudc thai bé
mdt ctia bé nudc thai ti nudi tom cong nghiép trong bé, ham
ligng TSS, BODs, COD con lai la thap nhét 6,2 + 1,1 mg/L, 3,9
+0,5mg/L va 8,6 + 1,4 mg/L, tuong ting, & nghiém thtic tha véi
mat do 300 con artemia/L. D6i vé6i thi nghiém xt 1y nudc thai
tang ddy ctia bé nudc thai tit nudi tdbm céng nghiép trong bé,
ham lugng TSS, BODs va COD con lai la thap nhat 21,4 £ 5,1
mg/L, 8,5+ 1,5 mg/L va 11,6 + 3,6 mg/L, tuong ting, & nghiém
thtic tha véi mat do 16 con cé r6 phi/m®.

doan, nudi tom 3 giai doan. Cac m6 hinh nudi
tom hién dai déu hudng téi tang mat do tha nuoi
dé nang cao nang sudt ctia hé thong nuoi. Khi

truong khac cta nudc thai trong cac moé hinh
nuoi tdm coéng nghiép la mot trong nhiing chi
tiéu quan trong d€ duy tri mé hinh nudi trong
thiy san bén viing. Trong nhiing ndm gan day,
dé€ tang ning suét ngudi dan da dp dung nhiing
mo hinh nudi hién dai nhu nudi tom hai giai

van hanh mo6 hinh nuo6i tom 2, 3 giai doan, nguoi
nudi thuong xuyén thay nudc. D€ san xudt ra
1 kg tom thuong phidm tai Viét Nam tiéu ton
45,5 m’nudc, Théi Lan 1a 14 m®, Indonesia 1a 55 m?®,
An D6 1a 39,2 m?, Ecuado 13 76,8 m® (Boyd &
ctv,, 2021). Trong nudc thai ctia nuodi tom cong
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nghiép chtia cac hgp chat hitu co la chét thai ctia
tom, thiic an thiia, vo 10t xac, xac tom chét (Boyd
& ctv.,, 2012; Iber & Kasa, 2021). Cac chét hiiu
co ton tai & dang lo lting, lang day hoac hoa tan
(Chen & ctv., 2018). Néu cac chat hiiu co trong
nudc thai khong dugc xu ly trudc khi xa thai
ra moi trudng sé gy 6 nhiém htiu co vung tiép
nhan nudc thai.

Chéat hiiu co trong nudc thai nudi tom co thé
lam thtic an cho cac nhém dong vat khac nhau.
Chat hiiu co co kich thudc nho & dang lo ling
la thiic an cho nhém dong vét ndi an loc khong
lya chon nhu artemia (Nguyen & ctv., 2007).
Chat hiiu co ¢6 kich thude 16n ¢ thé lam thuc
an cho céc loai ca an tap nhu céa rdé phi. Do do,
c6 thé sti dung cac nhom ddng vét co tép tinh dn
khac nhau dé giam ham lugng chat hiiu co trong
nudc thai. Chinh vi vdy, muc tiéu ctia nghién ctiu
nhdm danh gia kha nang st dung artemia dé€ loc
chét thai ran lo lting va cd rd6 phi (Oreochromis
niloticus) st dung chat thai hiu co ctia tom, thtic
an thtia ¢ tdng day trong bé nudc thai ctia nudi
tom céng nghiép trong bé.

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

Ngudn nudc st dung cho thi nghiém la nuéc
thai nuoi tom cong nghiép giai doan 1 tu ngay
nuoi thi 15 tré di duge gom thu vao bé chua
c6 thé tich 5 m’. Sau 4 gi¢ khong suc khi, hat
50% nudc tii bé mat xuéng vao bé 2 m’ dung dé
nuoi sinh khoi artemia & thi nghiém 1. Lugng
nudc con lai trong bé dugc st dung dé bé tri thi
nghiém 2.

Nguon goc artemia: Artemia trudng thanh 10
ngay tudi, chiéu dai co thé dat 7,2 + 0,5 mm da
dugc nuoi thuan trong nudc thai tuong dGng tu
5 ngay tudi dén 10 ngay tudi, ddm bao quen véi
diéu kién moi truong cua nudc thai trudc khi bo
tri thi nghiém.

Nguén ca r6 phi: Ca ré phi duge bat tii ao
chtia nudc tai Trai Nudi trong thuc nghiém Cam
Ranh ctia Vién Nuoi trong Thuy san, ca c¢é khai
lugng dat 53,2 + 5,0 g/con. Ca dugc thuan dudng
trong b€ bang ngudn nudc thay ra ctia bé nuoi
tom giai doan 1 trong thoi gian hai tuan, giup ca
quen v6i mai truong thi nghiém.

2.2. Phuong phap nghién ctiu
o Diéu kién thi nghiém

Thi nghiém 1: Anh hudng ctia mét do artemia
t6i kha nang xt ly chat hiiu co ¢6 trong nudc thai
tang mdt dugc bo tri trong cac binh thay tinh
c6 thé tich 10 L véi thé tich nudc 1a 8 L/binh.
Binh thi nghiém dét trong nha c6 mai che, dugc
suc khi lién tuc 24/24 gio, thoi gian thi nghiém 1
ngay (24 gig).

Thi nghiém 2: Anh hudng ctia mat do ca ro
phi t6i kha nang xt ly chat hitu co ¢6 trong nudc
thai tAng ddy dugc b tri 6 bé 1 m*® véi thé tich
nudc nuodi la 800 L/bé, trong nha c6 hé théng mai
che, dugc suc khi lién tuc 24/24 gis. Thoi gian thi
nghiém la 8 ngay.

o B4 tri thi nghiém

Thi nghiém 1: dugc bo tri theo 3 nghiém thtic
khac nhau vé mat d6 artemia, moi nghiém thiic
dugc 1dp lai 5 lan, tuong ung vé6i 15 don vi thi
nghiém:

Nghiém thtic 1: 100 con /L

Nghiém thtic 2: 200 con /L

Nghiém thtic 3: 300 con /L

Céc nghiém thic dugc bé tri mot cach ngau
nhién. Thoi gian bo tri thi nghiém 1 ngay. Sau
1 ngay tha artemia thi tién hanh thu mau nuéc
dem phan tich chi tiéu tong chét ran lo liing
(TSS) con lai trong nudc d€ so sanh véi tong ham
lugng TSS ctia nuéc dau vao, danh gia kha nang
loc chit hitu co cua artemia.
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Thi nghiém 2: dugc bé tri véi 3 nghiém thtic
khac nhau vé mét do ca r6 phi, méi nghiém
thiic dugc lap lai 5 14n, tuong tGing véi 15 don
vi thi nghiém.

Nghiém thtic 1: 8 con/bé
Nghiém thtic 2: 12 con/bé
Nghiém thtic 3: 16 con/bé

Céc nghiém thtic dugc b6 tri mét cach ngau
nhién. Thai gian bo tri thi nghiém kéo dai 8 ngay.
Dbinh ky 2 ngay thu mau nudc tdng day mot lan,
dem phén tich chi tiéu TSS, nhu ciu oxy hoéa sinh
hoc (BODs), nhu ciu oxy hoa hda hoc (COD) dé
so sanh véi téng ham lugng TSS, BODs, COD
ctia nudc ddu vao dé danh gia kha nang xt ly
chat hitu co ctia cd rd phi.

2.3. Thu théap va xi ly s6 liéu

Nhiét do, pH, NHs va NO2 dugc do trudc
khi dua artemia, ca ro6 phi vao bd tri thi nghiém
nhim dam bdo yéu t6 moi truong khong anh
hudng t6i stic khoe ctia artemia, ca r6 phi. Trong
do, nhiét d6 dugc do bang nhiét ké thiy ngén
dd chinh xéc 1°C, Nitrite (NO2) dugc do bing
bd test AQUA NITE, Amonia (NHs) dugc do
bang bd test AQUA AM va pH nudc thai dugc
do bang kit test.

Dé danh gid kha nang xt ly chat hiu co
trong nudc thai cua artemia, ca ro6 phi & cac
nghiém thitic ching t6i tién hanh do cac yéu to
moi trudng BODs, COD, TSS ctia nudc thai dau
vao va diu ra. Trong d6, BODs phan tich theo
phuong phap chudn kiém tra nudc va nudc
thai (Standard Methods for the Examination of
Water and Waste Wate) SMEWW 5210 B: 2017
don vi mg/L; COD theo phuong phap SMEWW
5220 B-2017 va TSS (mg/L) theo phuong phap
SMEWW 2540 D 2017.

S6 liéu thu dugc sé dugc tong hop, phan tich
phuong sai mot yéu t6 va so sanh sy sai khac gitia
gid tri trung binh bing phép thit Ducan véi do
tin cay 95%, ctia phan mém SPSS 20.

3. Két Qua

3.1. Thong s6 mdi trudng trong nudc thai cua
nudi tom cdng nghiép giai doan 1

Céac chi s6 moi truong ti nudc thai trong
nudi tom thuong phdm giai doan 1 ctia nghién
ctu dugc thé hién trong Bang 1. Chi sd TSS trong
nudce tang ddy cuia nude thai nuoi tom la cao nhat
70,6 £ 3,5 mg/L van phu hgp véi quy chuén cho
phép ctia QCVN 11-MT:2015/BTNMT sua ddi
(VS, 2015) cia QCVN 11-MT:2015/BTNMT

Nhiét do nudce trong bé nudce thai c6 su chénh
léch gitia tang mat va tang day va trong ngay tu
1 dén 2 do & moi thoi diém do bai vi thai tiét tai
khu vuc trai Cam Ranh - Khianh Hoa noi bd tri
thi nghiém trong mutia ndng nong nhiét d6 khong
khi trung binh trong ngay cao. Thém vao dé, bé
chtia nudc thai dugc dit ngoai troi, tit suc khi
nudce trong bé khong duge khudy déo gitia ting
mdt va tang day.

Cac chi s6 moi truong nhiét do, pH, Oxy,
BODs, NOz, NHs, COD ctia nudc tang mat,
tang day ctia bé chia nudc thai tii b€ nuodi tom
cong nghiép déu thap hon theo TT 44/2010/TT-
BNNPTNT (MARD, 2010), QCVN 11-MT:2015/
BTNMT (VS, 2015) & TCVN 6986:2001 (VS,
2001) va déu ndm trong khoang an toan dé cho
sinh vat phat trién khi khong bi tich tu lau dai véi
thé tich 16n. Do d6, ca rd phi c6 thé séng va su
dung chét hiiu co ¢6 san trong nudc thai ctia nudi
tong cong nghiép & bé lam thic dn.
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Bang 1. Két qua phén tich cac chi tiéu nudc thai dau vao

o o . Gidi han cho phép
Nudc ting mat  Nudc tang day GiA oo
. R , o ta ia tri
SIT Chitieu Donyj Coanuéethdl clanudethdi QCVN ‘
nuodi tom glalr  nuoi tom giai Nguon
doan 1 doan 1 40:2011{
BTNMT c6t B
1 Nhiét do °C 28,0 - 30,0 27,0 - 28,0 18 -33 MARD (2010)
2 pH 8,0-8,5 8,0-8,5 6-9
3 Oxyhoatan mg/L 3,5 3,0 >3,0
4 BODs mg/L 7,9 £ 0,4 17,5+ 1,0 <30
5 NO:2 mg/L 0,02 = 0,04 0,14 £ 0,11 <035
6 NHs mg/L 0,28 £ 0,23 0,17+ 0,06 <03
7 COD mg/L 17,2+1,3 33,6 £0,5 100
8 TSS mg/L 264+ 1,8 70,6 £ 3,5 100

3.2. Anh hudng cia mat do tha artemia té6i kha
nang xu ly chat rin 1o liing c6 trong ting mat
ctia bé trii nudc thai nudi tdm cdng nghiép

Chi tiéu t6ng ham lugng chit rin lo ling
(TSS) sau khi bo tri thi nghiém

Mat do tha artemia anh hudng r6 dén kha
nang xt ly chét thai ran lo lting c¢6 & ting mit
trong nudc thai nudi tom cong nghiép cua
artemia (Hinh 1). Ham lugng TSS trong nudc
thai dua vao thi nghiém la 26,4 + 1,8 mg/L. Sau
24 gio tha artemia thi ham lugng TSS trong nuéc

30.0

25.0

Toéng TSS con lai trong nudc
(mg/L)

Pau vao

100 con/lit

thai & tdt ca cac nghiém thtic déu c6 xu hudng
giam khi ting mat d¢ tha artemia. Trong d9, hiéu
suat lam giam TSS trong nudc thai cao nhat (76,5
* 4,1%) 6 nghiém thtic tha mat do 300 con/L,
tuong tng véi tong TSS con lai trong nudc la
thap nhat (6,2 + 1,1 mg/L). Trdi lai, hiéu suat lam
giam TSS trong nudc thap nhét (53,0 + 8,9%) &
nghiém thuc tha véi mat do 100 con/L, tuong
ting v6i téng TSS con lai trong nude cao nhat la
(12,4 + 2,1 mg/L), sai khac c6 y nghia thong ké (P
< 0,05) v6i cac nghiém thtic con lai.

il -

|

300 con/lit
Mat do artemia

200 con/lit

Hinh 1. Bién dong tng chét ran lo lting (TSS) & cac mat do tha artemia khac nhau.
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Chi tiéu nhu cau oxy héa héa hoc (COD)
sau khi bé tri thi nghiém

Két qua nghién ctiu cho thay, mat do tha
artemia anh hudng r6 rang t6i kha ning lam
giam nhu cau COD trong mdi trudng nudc thai
ctia nudi tom cong nghiép. Nhu cau oxy héa hoc
COD trong nudc thai dau vaola 17,2 + 0,8 mg/L.
Sau 24 gio tha artemia, nhu cau oxy hoéa hoc
trong nudc & tat ca cac nghiém thic déu giam.

~ 200 .
Eﬂ 18.0
= 160 b
2 140
g 120 c c
> 10.0
>
S 80
F 6.0
2 40
Z 20
0.0

Trong do, ty 1¢ giam COD trong nudc thai cao
nhat (53,4 + 9,3%), tuong ting véi nhu cau COD
trong nudc con lai thdp nhét (8,0 + 1,6 mg/L)
6 nghiém thtic tha méat do 300 con/L, sai khac
khong c6 y nghia thong ké (P > 0,05) v6i nghiém
thiic tha 200 con/L. Ngugc lai, ty 1é¢ giam COD
thap nhat 31,1 + 9,3 % (COD con lai trong nudc
cao nhat (12,0 £ 2,0 mg/L) & nghiém thtc tha
100 con/L, sai khac c6 y nghia thong ké (P <
0,05) cac nghiém thtic con lai (Hinh 2).

Pau vao

100 con/lit

200 con/lit 300 con/lit

Mat do artemia

Hinh 2. Bién dong nhu cau oxy hda hoc sau 24 gi¢ tha artemia & cac mat do tha khac nhau.

Chi tiéu nhu cau oxy héa sinh hoc (BOD,)
sau khi bé tri thi nghiém

Sau 24 gio thi nghiém, nhu cau oxy hoda
sinh hoc & tat ca cac nghiém thtic tha artemia
déu giam. Trong do, ty 1¢ BODs giam nhiéu nhat
(50,6 £ 3,9%), tuong ting nhu cdu BODs con lai

trong nudc thai daurala 3,9 + 0,5 mg/L & nghiém
thuc thd 300 con/L. Trdi lai, ty 1¢ BOD, gidm thap
nhat (27,5 £ 6,4%), tuong ting nhu cau BODs
con lai trong nudc thai dau ra cao nhat1a 5,9 +
0,8 mg/L & nghiém thtc tha véi mat do 100
con/L, sai khac c6 y nghia thong ké véi nghiém
thiic tha 300 con/L (P < 0,05) (Hinh 3).
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Pau vao

100 con/lit

200 con/lit 300 con/lit

Mat d¢ arteia

Hinh 3. Bién dong nhu cau oxy sinh hoc & cac mat do artemia.

3.3. Anh huéng cia mat d6 ca ré phi téi kha
nang xt ly hitu co c6 trong ting day cta bé trii
nudc thai nuodi tom cdng nghiép giai doan 1

Chi tiéu tng chit ran lo ling (TSS) sau khi
bo tri thi nghiém

Mat do ca rd phi thi nghiém anh hudng ro6
rang t6i kha nang xti ly chat hitu co c6 trong tang
day ctia bé nudc thai nudi tom cong nghiép giai
doan 1. Ham lugng TSS trong nudc thai tang day
ctia bé nude thai nudi tdom céng nghiép trudce khi
dua vao thi nghiém la 70,6 + 0,8 mg/L. Sau thoi
gian bo tri thi nghiém 2, 4, 6 ngay va két thuc thi

nghiém ham lugng TSS & tat ca cac nghiém thiic
déu giam. Theo két qua nghién ctiu, ham lugng
TSS & cac ngay thu va phan tich mau thi TSS
trong nghiém thic tha véi mat do cao nhat 16
con/m? ludn con thap nhat. Két thuc thi nghiém,
tong ham lugng chat hiiu co con lai thip nhat
(21,4 £ 5,1 mg/L) & nghiém thtc tha 16 con/m?,
tiép dén la (25,2 £ 5,3 mg/L) & nghiém thtc tha
12 con/m? sai khac khong c6 y nghia thong ké
(P > 0,05). Trai lai, & nghiém thtc tha 8 con/m?
thi tong TSS con lai cao nhat (29,8 + 5,5 mg/L),
sai khac c6 y nghia thong ké véi cac nghiém thtic
con lai (P < 0,05) (Hinh 4).

80 : p .

20 a a a Nl6con/métkhdi M12 con/métkhdi 48 con/mét khdi
B _ 70 -4
> O 91
2% 60 $91
g g 44
T g b33 b
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St w 3% s 7.4y i b
on = &84 94 c ¢ -£<
g. L 30 -4 g b4 bc
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£ 5 2 3 3t i e
= = b 94 \ 44 \ 4

3 94 94 \ 84 *4
o & 10 884 84 \ o4 \ *4
= b4 b4+ \ ST ]84
e 0 bes NN ]2 SN S I /224

Dau vao Ngay 4 Ngaiy 6 Ngay 8
Ngay thi nghiém

Hinh 4. Bién dong cua TSS khi tha ca r6 phi & ting day cua bé trit nudc thai nudi tom cong nghiép.
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Diu vao Ngay 2 Ngay 4
Ngay thi nghiém
Hinh 5. Bién dong ctia COD khi tha ca r6 phi & ting ddy cta bé trit nudc thai nudi tom cong nghiép.
Chi tiéu nhu cau oxy hoéa sinh hoc (BODs)  thtic tha ca v6i mat do cao nhit (16 con/m?),
ngugc lai cao nhat & nghiém thtc bé tri véi mét
do thdp (8 con/m?). Két thuc 8 ngay thi nghiém,
nhu ciu oxy héa sinh hoc thap nhat 8,5 + 1,5

Két qua phan tich nhu ciu oxy hoa sinh hoc
ctia cac nghiém thtic tha ca ro phi & tang day cua
nudc thai duge thé hién ¢ Hinh 6. Mat do b6 tri

) o ) e e mg/L (giam 51,5% so v6i ngudn nudc déu vao) &
thi nghiém anh huéng t6i kha nang lam giam

nghiém thtic tha 16 con/m?, cao nhdt 11,0 £ 1,5
mg/L & nghiém thic tha 8 con/m?® (giam dugc
37,0% so v6i nguodn nudc ban dau), sai khac co y
nghia thong ké (P < 0,05) gitia hai nghiém thtc.

nhu cau oxy hoa sinh hoc trong nuéc. Trong do,
nhu cdu oxy hoa sinh hoc ctia cac ngay (2, 4, 6
va 8) thi nghiém déu con lai thdp nhit & nghiém
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Hinh 6. Bi¢n dong ctia BOD, khi tha cé r6 phi & ting ddy ctia bé tri nudc thai nudi tom cong nghiép.
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4. Thao Luan

Cac chi s6 mdi trudng trong nudc thai ting
mdt va tang day cua thi nghiém déu thap hon
nhiing chi s6 moi trudng tii nudc thai nuoi tom
thé chan trang trong nghién ctiu trudc d6 cua tac
gia Vo & ctv. (2013) va Nguyen & Hoang (2018).
B&i vi, nudce thai trong tii nudi tdom thuong phdm
giai doan 1 ctia nudi tom hai giai doan dugc thay
ra hang ngay. Trong khi do6, nudc thai ti nudi
tom thé chan trang thuong phdm trong nghién
ctiu cua Vo & ctv. (2013) va Nguyen & Hoang
(2018) lay tii cong xa day, thoi di€ém xa day theo
chu ky, vao cudi vu nudi va thai diém xa vé sinh
ho6 nuoi. Két qua phén tich cac yéu t6 moi truong
ctia nudc thai trudc khi bo tri thi nghiém cho
théy, tong chat ran lo ling (TSS) trong nudc thai
tang ddy ctia nuoi tom cong nghiép (70,6 + 3,5
mg/L) thip hon so v6i quy chudn nudc thai ctia
Viét Nam QCVN 11-MT: 2015/BTNMT (VS,
2015) va TCVN 6986:2001 (VS, 2001) vé chat
lugng nudce - tiéu chudn nudc thai cong nghiép
thai vao viing nudc bién ven b dung cho muc
dich bao vé thuy sinh véi luu lugng dudi 500 m3/
ngay. Tuy nhién, viéc thai truc ti€p mot thé tich
16n nudc thai nudi tom cong nghiép giai doan 1
ra moi truong trong cing mot thoi gian va kéo
dai nhiéu dgt thi dan t6i qua trinh tich lay ham
lugng TSS cao tai viing ti€p nhan nudc thai. TSS
tdng cao s€ vugt qud stc tdi ctia moi truong.
Theo TCVN 6968:2001 (VS, 2001), chat lugng
nudc - tiéu chuén nudc thai cong nghiép thai vao
vung nudc bién ven bd dung cho muc dich bao
vé thuy sinh vét thi khi luu lugng nudc thai cang
tang cao yéu cau ham lugng TSS, nhu cdu BOD,
COD trong nudc phai giam thap: véi luu lugng
thai < 50 m3/ngay thi TSS, BOD, COD lan lugt
la 100 mg/L, 50 mg/L, 100 mg/L, trong khi do
luu lugng nudc thai tii 50 - 500 m3/ngay thi ham
lugng TSS, nhu cau BOD va COD trong nudc
thai phai giam xuéng con 80 mg/L, 80 mg/L va
20 mg/L tuong ting. Ddc biét khi luu lugng nudc

thai I6n hon 500 m3/ngay, thi thi ham lugng TSS,
nhu cdu BOD va COD trong nudc thai cho phép
chi con 50 mg/L, 10 mg/L, 50 mg/L, tuong ting.
Thém vao do, viéc thai truc tiép nudc thai nudi
tom cong nghiép trong bé ra ngoai mdi trudng
gay lang phi nguén chéit hitu co c6 san trong
nudc thai trong khi dé6 nguédn chéit dinh dudng
nay c6 thé tré thanh thic an d€ nuoéi sinh khoéi
sinh vat bac 1, dong vat ndi an loc hodc dong vat
an mun ba hiiu co tang day.

Ca hai d6i tugng lua chon thi nghiém la
artemia va ca ro phi déu c6 kha ning lam giam
TSS trong nudc thai nudi tom cong nghiép.
Trong d6, artemia loc chit ran lo lting trong nuéc
thai nuoi tom cong nghiép giai doan 1 la t6t hon
va thoi gian lam giam TSS trong nudc ngan hon
s0 Vi cac loai sinh vat khic nhu ca d6i, 6¢ dinh
va mo hinh két hgp rong sun véi so trong cac
nghién ctiu trudc. Theo tic gia Vo & ctv. (2013),
ca doi va oc dinh c6 kha ning lam giam TSS
trong nudc thai nuodi tdom cong nghiép nhanh
nhét trong vong 5 ngay diu thi nghiém. Theo
tac gia Nguyen (2014) va Nguyen & ctv. (2016)
thi hiéu suat xt ly TSS cua ca doi sau 5 ngay dat
46,34%, 10 ngay dat > 54%. Cing theo Nguyen
(2014), hiéu suét xti ly TSS ctia rong sun va so 10
ngay dat > 70,11%. Nhiing nghién ctiu trudc cho
thdy, artemia c6 kich thudc nho, an loc lién lién
tuc ching c6 thé lam giam ham lugng TSS trong
nuéc nhanh phu hgp d€ xi ly cac hat chat ran lo
lting c6 kich thuéc nho. Theo Truong & Nguyen
(2022), artemia c6 thé lam giam ham lugng TSS
trong nudc thai ctia san xuét tom giong va nudc
thai nuoi tom cong nghiép khi da dugc loc qua
luéi c6 kich thudc mit ludi < 50 um. Theo Vo &
ctv, (2013), ca r6 phi c6 kha nang lam giam lugng
TSS rat nhanh trong 5 ngay dau thi nghiém. Mat
do6 tha nuodi 5 con/m? (500 g/con) cé kha ning
xu ly chat hitu co tot nhat ti€p dén la mat do tha
4 con/m? (500 g/con), sai khac gitia hai nghiém
thiic khong c6 y nghia théng ké (P> 0,05), nhung
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c6 y nghia thong ké (P < 0,05) v6i nghiém thtic
tha véi mat do 3 con/m3 (500 g/con).

Méi mot loai sinh vét c6 kha ning lam giam
nhu cau oxy hdéa hoc trong moéi trudng nudc thai
clia nuoi tom céng nghiép la khac nhau. Hiéu
sudt xt ly COD trong nudc thai cua artemia (dn
loc taing mat) khi tha mat d6 200 va 300 con/L
cao hon so véi thi nghiém két hop thuc vat véi
dong vat an loc tang ddy. Theo Nguyen (2014),
tha nuoi két hgp rong sun va so trong nude thai
thi nhu cau oxy héa héa hoc COD trong nudc
chi gidm dugc > 38,9% khi thoi gian luu nudc
la 10 ngay. Theo Vo & ctv. (2013), kha nang lam
giam nhu ciu oxy héa hoa hoc ctia ca ro phi thap
hon so véi ca doi. Sau 8 ngay thi nghiém ty l¢
giam nhu ciu oxy héa héa hoc cao nhét 80,7% (&
nghiém thuc tha 50 con/m?), 79,9% (& nghiém
thiic tha 40 con/m?) va thdp nhét cing dat 75,4%
& nghiém thiic tha 30 con/m”’.

Céc loai sinh véat da dugc lya chon nghién
ctiu ca ro6 phi, ca d6i, 6c dinh hodc nudi két hgp
(ca doi, rong sun va so) déu c6 kha ning lam
giam nhu cdu BODs trong nudc thai ¢ cac mtic
khac nhau. Hiéu sudt lam giam nhu ciu oxy
sinh hoc trong nudc ctia cac loai dong vat dugc
nghién ctiu trudc day ca r6 phi, ca doi va 6¢c dinh
déu cao hon ctia artemia trong nghién ctiu nay
nhung thoi gian luu nudc thai dai hon. Theo Vo
& ctv. (2013), khi bé tri thi nghiém luu nudc thai
trong bé xt ly 8 ngay, nhu cdu BODs trong nuédc
thai giam dugc 71,4% & nghiém thiic nuoi ca doi
v6i mat do 50 con/m® (khéi lugng 500 g/con),
80,7% & nghiém thtic nudi ca rdé phi véi mat do
5 con/m? (khoi lugng 500g/con). Két qua nghién
ctiu ctia Nguyen (2014), thai gian luu nudc thai
10 ngay, ca doi ¢ kha ning lam giam BOD:s cao
nhat (> 83%), ti€p dén rong sun va so 1a > 40,9%.
Két qua nghién ctiu nay c6 su sai khac so véi
cac nghién ctiu trude la do déi tugng dugc chon
nghién ctiu va ddc biét la thoi gian thuc hién xt
ly nudc thai. Trong nghién ctiu nay, nguén nudc

thai chi dugc luu lai d€ danh gid kha nangloc ctia
artemia trong vong 1 ngay.

5. Két Luian

Tha v6i mat do 300 con artemia/L trong
ngudn nudc tdng mit ctia bé trii nudc thai nudi
tom cong nghiép giai doan 1 la phu hgp vi véi
mat d6 nay hiéu sudt xt ly TSS, BODs, COD la
tot nhat dat 76,5 + 4,1%, 50,6 + 3,9%, 53,4 + 9,3%
tuong ting, so véi ham lugng TSS, nhu cdu BOD:s,
COD ctia ngudn nudc dua vao thi nghiém.

Th& nudi cd rd phi véi mat do 16 con/m’
trong nguon nudc ting day cta bé trii nudc thai
nuoi tom cong nghiép giai doan 1 1a thich hgp vi
sau 8 ngay nudi ca thi ham lugng TSS, nhu cau
BODs va COD trong nudc dau ra con lai thap
nhit 21,4 £+ 5,1 mg/L, 8,5 + 1,5 mg/L, 11,6 + 3,6
mg/L, tuong ung.

Két thuc thi nghiém, cac chi tiéu TSS, BOD:s,
COD cua nudc thai dau ra ¢ cac hai thi nghiém
sti dung artemia va ca r6 phi d€ xt ly chat thai
rdn c6 trong nudc thai nuodi tom céng nghiép giai
doan 1 déu dat tiéu chuin nudc xa thai ra moi
truong theo thong tu 44/2010/TT-BNNPTNT;
QCVN 11-MT:2015/BTNMT (VS, 2015) va
TCVN 6968:2001 (VS, 2001) chat lugng nudc -
tiéu chudn nudc thai cong nghiép thai vao viing
nudc bién ven b dung cho muc dich bao vé thuy
sinh khi xa thai véi thé tich 16n ti 500 dén dudi
5.000 m*/ngay.

Loi Cam Doan

Chung t6i cam doan bai bdo do nhém tac
gia thuc hién va chua dugc cong bé trong bat ky
nghién ctiu nao khac.

L6i Cam On
Nghién ctiu dugc tai trg kinh phi tii nhiém vu

KH&CN cua dé tai cdp Bd Gido duc & bao tao
ma s§ dé tai: B2022-TSN-09.
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ABSTRACT

The study was conducted to isolate and screen yeast strains
having good fermentative activities for wine production from
guava (Psidium guajava L.). Yeasts were isolated from 22 samples
of ripe guava fruits (including 4 varieties: Cattley, Taiwan, Ruby
Supreme and Queen), which were collected from 6 provinces in
the Mekong Delta. The yeast isolates were examined for biological
characteristics, including colonial morphology and cell shape, after
48 h of culture, and investigated for fermentative characteristics
including production of H2S gas, temperature and ethanol tolerance,
ability to flocculate, production of extracellular enzymes, and
fermentation of carbohydrate sources. The results showed that 33
yeast strains were isolated based on colony and cell morphologies.
There were 9 isolates from the Taiwan variety, 13 isolates from the
Queen variety, 7 isolates from the Cattley variety, and 4 isolates
from Ruby supreme. Ten out of 33 isolates did not produce H,S
gas and had good flocculent ability in the fermentative solution
after 7 days. Among them, the five yeast isolates (named NHCB1,
NHCL4, NHCB4, DLCLI, and NHCB2) had good temperature
tolerance at 39°C - 43°C, and high ethanol tolerance at 6% - 8%
within 24 h. Three isolates (NHCL4, NHCB2, and NHCB4) with
good ability to ferment glucose and fructose were selected for
sequencing. The internal transcribed spacer sequences of all three
strains were identical to those of Hanseniaspora opuntiae (> 99%
identity). Briefly, this yeast strain can tolerate ethanol, ferment,
and produce an appealing smell, bringing the potential for the
production of wine or other fermented products.

Cited as: Lam, N. Q, Le, D. Q,, Nguyen, T. D., Le, M. N., Nguyen, P. V., & Bien, T. T. L. (2024).
Evaluation of fermentative activities of yeasts isolated from guava fruit (Psidium guajava L.). The
Journal of Agriculture and Development 23(5), 45-60.
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1. D4t Vin Dé

Rugu vang la mét loai thiic uéng c6 do con

TOM TAT

Nghién ctiu dugc tién hanh nhdm phan l4p va tuyén chon cac mau
ndm men c6 cac hoat tinh 1én men t6t d€ phuc vu cho nghién ctiu
rugu vang 6i (Psidium guajava L.). Ndm men dugc phan lap tu
22 mau 6i chin (gom 4 giéng: S¢, Pai Loan, Tran chau rudt do va
Ni hoang) dugc thu thap tai 6 tinh dong bang song Ctiu Long.
Céc mau ndm men phan 14p dugc khao sat dic diém sinh hoc bao
gom dic diém khuén lac va t€ bao sau 48 gid nuoéi cdy; va khao
sat ddc diém lén men gém: kha nang sinh khi H,S, kha nang két
ling, kha nang chiu nhiét va chiu ethanol, kha ning sinh enzyme
ngoai bao va kha nang 1én men cac nguén dudng khac nhau. Két
qua da phén lap dugc téng s6 33 mau ndim men dya theo nhiing
dac diém vé khudén lac va té bao. Trong d6, 9 mau ti gidng 6i Dai
Loan, 13 mau ti giong 6i N hoang, 7 mau tli giong i Sé va 4 mau
ti giong 61 Tran chau rudt do. Sau qua trinh khao sat cac dic diém
1én men da tuyén chon dugc 10/33 mau khong sinh khi H-S va
c6 kha ning két lang tot trong dich 1én men sau 7 ngay. Trong do,
nam mau ndm men ki hiéu NHCB1, NHCL4, NHCB4, DLCL1 va
NHCB2 c6 kha nang chiu nhiét t6t & 39°C - 43°C va chiju ethanol
v6i nong do cao 6% - 8% trong 24 git. Qua khao sat kha nang lén
men cac ngudn duong, ba mau NHCL4, NHCB2 va NHCB4 c6
kha nang lén men v6i dudng glucose va fructose dugc tuyén chon
dé giai trinh tu dinh danh. Két qua giai trinh tu cho thdy ca 3 mau
déu tuong dong cao (> 99%) véi Hanseniaspora opuntiae. Day la
loai ndm men c6 kha néng chiu ethanol, 1én men va tao mui huong
tot mang dén tiém nang cho viéc san xudt rugu vang hodc cac san
phdm 1én men khéc.

nguyén liéu cling véi cai tién ngudén men giong
nham néng cao chit lugng san phidm git vai tro
vO cung quan trong. Nguén ndm men dong vai

nhe, gid tri dinh dudng cao, huong vi thom ngon
déc trung va c6 1gi cho stic khoe khi dugc st dung
mot cach diéu do (German & ctv., 2000). Trong
qua trinh san xuét rugu vang, viéc d6i méi ngudn

tro then chot trong qua trinh san xudt rugu vang,
tao ra mot mdi trudng 1én men 6n dinh va hiéu
sudt cao. Moi chung ndm men s& hitu nhiing dic
tinh riéng biét, anh hudng dén huong vi, ciu tric
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va do cOn ctia rugu vang. Sti dung nguén ndm
men tu nhién dugc phan lap tii nguyén liéu chinh
clia qud trinh san xudt rugu vang la mot trong
nhiing phuong phap hiéu qua dam bao su dong
nhat trong qua trinh 1én men, giti nguyén dugc
ban chat ty nhién cia nguyén liéu va giap tao ra
san phdm c6 do con cao, chit lugng 6n dinh va
mui vi ddc trung (Pham & ctv., 2019). Chinh vi
vy, nhiing nghién ctu tuyén chon nguén nim
men ty nhién mang cac dac tinh 1én men vuot
troi hia hen trd thanh mot xu huéng phat trién
dugc quan tdm trong hién tai va tuong lai.

Viét Nam la mot nude c6 da dang vé cac loai
trai cdy, song nguyén liéu dung d€ san xuit rugu
vang hau nhu chi xoay quanh céac loai trai cay
nhu: nho, dau, so ri. Trong khi d6, 6i (Psidium
guajava L.) 1a mot trong nhiing loai trai cay nhiét
déi phd bién, dang dugc trong rong rai & nhiéu
nai, nhung qua cha yéu dung d€ dn tuci. Thanh
phén dinh dudng c6 trong qua 6i chin nhu mot
moi truong ly tudng cho quan thé ndm men ty
nhién phat trién vi pH thép, ham lugng duong
cao, giau cac loai acid hiiu co, protein, pectin, cac
loai vitamin va khoang chéit (Kamath & ctv., 2008;
Qin & ctv, 2017). Day la nhiing thanh phén dac
trung von c6 dé€ st dung cho san xudt rugu vang.
Nhiéu nghién ctiu da tép trung vao viéc phan lap,
tuyén chon va tng dung chung nidm men phu
hop cho tiing loai trai cay, nham tao ra nhiing
san phdm rugu vang dic trung nhu rugu vang
khom (Nguyen & ctv., 2013), rugu vang thanh
long (Ho, 2011), rugu vang dua hau (Ngo & ctv,,
2011). Tuy nhién, linh vuc san xudt rugu vang ti
6i con kha han ché vé mit nghién ctiu, diac biét
la viéc xac dinh chiing ndm men thich hgp cho
qua trinh 1én men. Vi véy, c6 thé thiy rang qua 6i
viia la mot ngudn nguyén liéu 1én men rugu vang
trién vong, vita la mot nguén cung cip men giéng
tiém ndng cho san xuét. Trén hét, lén men rugu
vang tii qua 6i con la mot phuong phap giup tin
dung hiéu qua ngudn nguyén liéu doi dao san cé.
Tu do, gop phan giai quyét cac van dé kho khan
vé thi truong tiéu thy, han ché trong bao quan va

ché bién qua 6i sau thu hoach ciing nhu da dang
héa céc san phdm thuong mai ti qua &i trén thi
trudng nham ning cao gia tri kinh té€ cho ndéng
san Viét. Tat ca nhiing van dé cdp thiét trén, dé tai
dugc thuc hién nham tuyén chon cac mau ndm
men c¢6 hoat tinh 1én men t6t dugc phan lap tu
qua 6i huéng dén ting dung trong lén men rugu
vang 0Oi.

2. Vit Liéu va Phuong Phap Nghién Ciu
2.1. Thu mau 8i chin va phan lip ndim men

Mau qua &i chin dugc thu hai truc tiép, ngau
nhién tai viudn & cac dia phuong thuc 6 tinh,
bao gom: Bén Tre, Dong Thap, Long An, Tra
Vinh, Tién Giang va Can Tho. Cac giong 6i thu
thap bao gom: Sé, Tran chau rudt do, Pai Loan
va N hoang. Qua 6i dugc lua chon phai chin,
c6 mau vang xanh, tron béng, mui thom dac
trung, d0 mém tuong duong nhau va dugc hai
ngau nhién trén cac ciy khic nhau trong mot
vuon. Mau sau khi thu thap dugc cho vao tui zip
vo trung, dan nhan ki hiéu va bao quan lanh (<
10°C), van chuyén vé phong thi nghiém va phan
tich trong vong 24 gia.

Cho 10 g mau 6i dugc cit nho thanh tiing lat
c6 ca phan vo va thit qua vao 90 mL moi trudng
YPD (yeast extract, peptone, dextrose) long bd
sung Chloramphenicol (100 mg/L) da dugc kht
trung (121°C trong 15 phut). Pha loang 1 mL
dich 6i da tang sinh v6i 9 mL dung dich dém
PBS thanh day n6ng d¢ 10! dén 10~. Cay trai 100
uL dich pha lodng trén moéi truong YPD agar c6
b6 sung Chloramphenicol (100 mg/L) (Pereira
& ctv., 2014). Sau 48 gi6 0 & nhiét do phong,
cac khudn lac dic trung clia ndm men c6 hinh
thai khac nhau dugc chon loc va lam thuan dén
khi thu dugc khudn lac ndm men thudn nhét.
Nhuém va quan sat dic diém hinh thai, hinh
dang té bao cdc mau ndm men dudi kinh hién
vi ¢ véat kinh 100X. Cdc mau ndm men phan lap
dugc bao quan trong glycerol 20% va tri & -20°C
cho céc thi nghiém tiép theo.
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2.2. Khao sat hoat tinh 1én men ctia cic mau
nidm men phéan lap

2.2.1. Khao sat kha nang sinh khi hydrogen
sulfide (H,S)

Khuén lac don ctia cic mau ndm men phéan
lap dugc nudi cdy trén moi trudng Luria Agar
(LA) 6 30°C trong khoang 7 ngay. Xac dinh kha
nang sinh H,S bing cach quan sat mau sac khuén
lac bé mdt mai truong LA (Ono & ctv., 1991;
Guimaraes & ctv., 2006). Loai bd cdc mau ndm
men sinh H,S.

2.2.2. Khao sat kha nang két ling

Cac mau ndm men tuyén chon dugc tang sinh
trong 5 mL mdi trudng YPD long ¢ 30°C, lac 120
vong/phut trong 24 gic. Hut 500 pL dich ting sinh
va dua vao 6ng nghiém chtia 10 mL madi truong
Sabouraud long (18° Brix), G tinh ¢ nhiét d¢ 30°C
trong 7 ngay. Do chiéu cao cua doan dich trong
sau thoi gian U rdi so sanh véi tong chiéu cao
ctia khéi mdi truong 1én men trong 6ng nghiém.
Néu ti 1¢ gitia chiéu cao cua doan dich trong so
v6i chiéu cao ctia khoi moi truong 1én men duéi
25% (khong c6 kha nang két ling), 25% - 50%
(kétlang yéu), 50% - 75% (két lang trung binh) va
trén 75% (két lang tot) (Guimaraes & ctv., 2006;
Nguyen & ctv., 2012).

2.2.3. Khao sat kha nang chiu nhiét

Hut 500 pL dich ting sinh cdc mau ndm men
tuyén chon va cdy vao 6ng nghiém chita 10 mL
modi truong YPD long va u véi day nhiét do lan
lugt tit 30°C, 35°C, 37°C, 39°C, 41°C, 43°C va
45°C trong 24 gio. Xac dinh sy ting trudng cla
nidm men bang cich do mat d6 quang (OD) cta
dich tang sinh & budc séng 600 nm tai hai thoi
diém trudc khao sat (0 gi®) va sau khao sat (24
gid). Song song do, cdy ria cac chung nim men
phan lap 1én mdi truong YPD agar va G & cac
nhiét do khac nhau trong 24 gio. Quan sat su tao
thanh khuén lac ctia cac ching ndim men khéc
nhau trén dia thach d€ tuyén chon cic ching

ndm men c6 kha nang phat trién manh trén moi
trudng & nhiét do cao (Doan, 2020).

2.2.4. Khao sat kha nang chiu ethanol

Huat 500 pL dich tang sinh cac mau nim men
vao tling ong nghiém chia 10 mL madi truong
YPD long c6 b6 sung ethanol tinh khiét thanh
cac néong do 0, 4, 6, 8 va 10% (v/v). U & nhiét
do 30°C, lac 120 vong/phut trong 24 gid. Su ting
trudng ctia ndm men dugc xac dinh bang cach
do mét do quang (OD) ctia dich ting sinh & buéc
song 600 nm tai hai thoi diém trudc khao sat (0
gio) va sau khao sat (24 gio) (Lee & ctv., 2011;
Doan, 2020).

2.2.5. Khao sat kha nang lén men cac loai
duong khac nhau

Cac mau ndm men tuyén chon dugc tang sinh
trong méi trudng YPD, t6c¢ d6 lac 200 vong/phut
& 30°C trong 24 gio dén khi mat s6 t€ bao ndm
men dat 10° té bao/mL. Cho 9 mL cac dung dich
duong la glucose, saccharose, fructose, maltose
(2% w/v) vao tling 6ng nghiém c6 6ng Durham
(da hap kht trung ¢ 121°C trong 15 phut), tiép
tuc cho vao 1 mL dich ting sinh ndm men, lic
déu va i 6 30°C trong 24 gi6é. Panh gia kha ning
l1én men bang cach do cot khi CO, trong 6ng
Durham, bt dau sau 2 gid cho dén khi CO, day
ong Durham (chiéu cao t6i da la 25 mm), mdi
thoi diém do cach nhau 2 gi¢ (Yabaya & ctv,,
2016; Pham & ctv., 2019; Nguyen & ctv., 2021).

2.2.6. Kha nang sinh enzyme ngoai bao
a. Khao sat kha nang sinh pectinase

Ndm men dugc nudi cly trén moi trudng
khoang: MnSO, (0,05 g/L), KH,PO, (0,2 g/L),
(NH,4).SO4 (1,0 g/L), CaCl, (0,05 g/L), MgSO.
(0,8 g/L), yeast extract (1,0 g/L), citric pectin
(2,0 g/L) va agar (15 g/L). Kha ndng sinh enzyme
Pectinase dugc thé hién bing vong phan giai
xung quanh cac khudn lac sau khi dugc nhuom
bang dung dich (Haile & Kang, 2019).
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b. Khao sat kha nang sinh protease

Kha nang sinh protease ngoai bao dugc xac
dinh bang cach cdy cac khudn lac ndm men lén
dia YPD chtia 2% casein. Cac dia dugc U trong 5
ngay & 30°C. Ndm men thé hién hoat tinh dugc
xac dinh bdng mot vung trong sudt xung quanh
khudn lac do hoat déng ctia Protaese (Strauss &
ctv,, 2001).

¢. Khao sat hoat tinh cellulase

Kha ndng sinh enzyme cellulase dugc xac
dinh bdng cdy ndm men lén cac dia YPD chtia
0,4% carboxymethylcellulose (CMC, Sigma). Cac
dia dugc U trong 5 ngay & 30°C. Cac khuén lac
dugc rua sach khoi dia bang nudc cét trude khi
nhuom dia bang dung dich Congo Red va khu
mau bang NaCl 1M (Strauss & ctv., 2001).

d. Khao sat hoat tinh amylase

Kha nang sinh enzyme amylase dugc xac dinh
bang cdy ndm men lén cac dia YPD véi 2% tinh
bot. Ndm men dugc cdy diém vao bé mit cta
thach bang que cdy v trung va cac dia dugc 1 &
25°C trong 2 - 3 ngay. Tiép theo 0, cac dia dugc
nhudm véi dung dich lugol. Cac viung trong suo6t
dugc hinh thanh xung quanh cac khuén lac ndm
men thuay phéan tinh bot trong khi phan con lai
ctia dia c6 mau xanh ddm do i6t tao phiic mau
véi tinh bot (Charoenchai & ctv.,, 1997).

2.3. Pinh danh cic mau nim men dugc tuyén chon

Cic miu nim men cé hoat tinh 1én
men tét tuyén chon dugc dinh danh bang
phuong phap giai trinh ty vung Internal
Transcribed Spacer (ITS) véi cap modi ITS1
(5-TCCGTAGGTGAACCTGCGG-3’) va ITS4
(5-TCCTCCGCTTATTGATA TGC-3’) (Martin
& Rygiewicz, 2005) va sau d6 st dung chuong
trinh Nucleotide BLAST dé€ so sanh muc do
tuong dong cta trinh ty cic mau ndm men trén
ngan hang gen NCBI.

2.4. Phuong phap xt ly s liéu

Céc khdo sat thyc hién trong qua trinh nghién
ciu stii dung chung ndm men Saccharomyces
cerevisiae phan lap tli nguén nudc trai cay lén
men lam mau d6i chiing (PC). Méi thi nghiém
déu dugc bo tri véi 3 lan 1dp lai va két qua cta
thi nghiém dugc trinh bay duéi dang trung binh
cua 3 lan ldp lai + SD. Két qua thi nghiém dugc
théng ké bang phan mém Microsoft Office Excel
2010 va xt ly bang phan mém Minitab 16 véi su
khéc biét ctia cac gia tri trung binh dugc so sainh
béng cach phan tich ANOVA don yéu t6 véi do
tin cdy trén 99%.

3. Két Qua va Thao Luin

3.1. Thu mau va phén lap ndm men ti qua Si
chin & khu vuc dong bang song Ctiu Long

T 22 mau qua 6i chin thuc 4 giong 6i khac
nhau thu thép tai 6 tinh khu vuc dong biang song
Ctiu Long (Bén Tre, Can Tho, Dong Thap, Long
An, Tién Giang va Tra Vinh) da phan lap dugc 33
khudn lac mang nhiing dic diém déc trung cta
ndm men dugc thong ké tai Bang 1. Trong do,
trén giong 6i N hoang phén lap dugc s6 lugng
ndm men nhiéu nhét 13 13 mau va thip nhat la
giong 6i Tran chau rudt do véi 4 mau.
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Bang 1. Cac mau ndm men phan 1ap tii bon giong 6i khac nhau

Giong 6i Ky hiéu mau Nguon phan lap })S}?é;ni;)
DLCL1, DLCL2 Chg Lach, Bén Tre 2
Pai Loan DLCT1, DLCT2, DLCT3 Chéu Thanh, Dong Thap 3
DLTTI1, DLTT2, DLTT3, DLTT4 Thu Thtia, Long An 4
NHCBI, NHCB2, NHCB3, NHCB4, NHCB5 Chog Lach, Bén Tre 5
Nt hoang NHCLI1, NHCL2, NHCL3, NHCL4, NHCL5  Chéu Thanh, Dong Thap 5
NHCT1, NHCT2, NHCT3 Thu Thtia, Long An 3
Sa SCG1, SCG2, SCG3, SCG4 Can Giugc, Long An 4
STC1, STC2, STC3 Tiéu Can, Tra Vinh 3
Tf;; tcggu TCTLI1, TCTL2, TCTL3, TCTL4 Théi Lai, Can Tho 4
Tong 33

Trung binh méi mau &i chin chi phan lap
dugc ti 1 dén 2 khuin lac nAim men ¢ dic diém
ki€u hinh khac nhau. Abranches & ctv. (2000)
da phan 1ap 257 khuén lac ndm men thudc 133
loai khac nhau tii 50 mau &i chin rung tai Brazil
va vung rting ven Dai Tay Duong. Nhiéu nghién
ctiu cling da phan lap dugc cac ching ndm men
khac nhau tii nhiing loai trai cay nhiét déi khac.
Pham & ctv. (2019) da phéan 1ap 29 chiing ndm
men tii 12 mau thanh long rudt do.

Bé midt vo cac loai trai cay chin la moi
truong ly tuéng d€ ndm men sinh trudng. Theo
Vadkertiova & ctv. (2012), mat d6 ndm men trén
qua chin cao hon 2,5 14n so véi hoa hay cac b
phan khac cua cay. Viét Nam c6 nhiéu loai trai
cay nhiét d6i, can nhiét hay 6n déi c6 1gi thé l6n
trong viéc phan lap va nghién ctiu vé€ ndm men.
Tu d6, cac dic tinh vuot troi ctia ndm men sé
dugc kham pha va khai thac hiéu qué cho qua
trinh 1én men c6ng nghiép thuc phim, san xuat
cac ché phdm y sinh va mot s6 linh vuc khac.

3.2. Pac diém sinh hoc ctia nAm men phén lap

Ba muoi ba mau ndim men phan lap dugc ciy
ria trén moi trudng YPD agar, 01 & nhiét do phong

sau 48 gi6 dé mo ta cac dac diém vé khuén lac va
té€ bao. Két qua cho thdy, dic diém chung ctia da
s6 cdc mau ndm men phan lap déu c6 khudn lac
v6i mau trang duc hodc trang trong, hinh dang
khudn lac tron, bé mdt kho sdn hodc tron lang,
ria khuén lac nguyén hodc ring cua va phat trién
nho cao 1én trén bé mat moi truong. Kich thude
cua cac khudn lac ndm men phén lap dao dong
khoang tti 1,2 mm dén 3,8 mm. T€ bao cua cac
mau ndm men phén 1ap c6 ba loai hinh dang
chinh géom hinh ovan, hinh elip va hinh cau.
Déi v6i cac té€ bao ovan c6 kha ning ndm men
thuoc cac chi nhu Saccharomyces, Hansenula,
Rhodotorula, Candida hay Brettanomyces. Nam
men Pichia, Hanseniaspora hay Saccharomyces
thuong nhan dién véi t€ bao hinh elip. Trong
truong hop cac té bao hinh cau c6 kha ning
ndm men thudc chi Hansenula, Torulopsis hay
Saccharomyces (Luong, 2009). Viéc dinh danh so
bd ndm men dua vao dic diém sinh hoc t€ bao
nhu trén chi mang tinh chét dinh tinh, can thuc
hién két hgp dong thoi moé ta hinh thai khuén
lac, khao sat sinh héa cung véi giai trinh tu dé€ ghi
nhan két qua chinh xac hon.
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3.3. Khao sat hoat tinh 1én men ctia cic mau
nim men phén lap

3.3.1. Kha néang sinh khi hydrogen sulfide (H,S)

Kha ndng sinh khi hydrogen sulfide (H.S) ctia
33 mau ndm men phén lap dugc khdo sat trén
moi trudng LA. Két qua dugc ghi nhén bang
cach quan sat mau sic cua khuédn lac nim men
phaét trién trén bé mat méi trudng thach: khuin
lac sinh khi H,S ¢4 mau nau nhat dén dam,
khudn lac khong sinh khi H,S thi khong d6i mau

(Hinh 1). Két qua khao sat c6 10 mau ndim men
(DLCL1, DLCL2, DLCT1, NHCBI1, NHCB?2,
NHCB4, NHCL4, NHCT2, TCTL2 va TCTL4)
khoéng sinh khi H,S v6i khudn lac mau trang va
khong 6 su thay d6i vé mau sac trong sudt thoi
gian nuodi cdy, cic mau nay dugc chon dé€ thuc
hién cac thi nghiém tiép theo. Ti1é ndm men sinh
H,S trong khao sat khoang 69,70% (23/33) thap
so v6i nghién ctu tai Ethiopia theo Tsegaye & ctv.
(2018) c6 tilé 80% (8/10).

Hinh 1. Khudn lac ndm men phat trién trén moi trudng Luria Agar sau 7 ngay.
A: Khuén lac duong tinh véi H,S; B: Khuén lac am tinh véi H,S.

3.3.2. Kha nang két ling

Text BoxVéi 10 mau ndm men khong sinh
khi H2S dugc tuyén chon khdo sit vé€ kha ning
két lang. Két qua ghi nhén tai Hinh 2 va Bang 2
cho thdy, sau 7 ngay 1én men thi 9 mau (DLCLI,
DLCL2, DLCTI1, NHCB1, NHCB2, NHCB4,
NHCL4, NHCT?2 va TCTL2) tao ra dich 1én men
trong va muc do van duc rét thap véi chiéu cao
doan dich trong dao dong tii 6,07 cm dén 7,17
cm (chiém ti1é 76% - 90% so véi chiéu cao khoi
moi truong 1én men la 8 cm). Trong d6, mau cé
kha ning két ling t6t nhdt véi chiéu cao doan
dich trong dat 7,17 cm (chiém ti 1¢ 90%). Ngugc
lai, mau TCTL4 lai cho ra dich 1én men vin duc
v6i chiéu cao doan dich trong rat thap 1a 0,66 cm
(chiém ti Ié 8% so véi chiéu cao doan dich 1én

men). Thong qua két qua ctia thi nghiém trén,
s6 lugng ndm men tuyén chon c6 kha nang két
lang tot dat ti 1¢ tuong doi cao la 90% (9/10 mau
khao sat). Theo bao cdo cua Guimaraes & ctv.
(2006), trén 15 mau ndm men Saccharomyces
phén 1ap tli cdc nha may rugu ti 1é ndm men két
ling dat 6,67%. Trong khi do, két qua khao sat
ctia Nguyen & ctv. (2012) trén 30 mau nim men
tt banh men rugu thi ti 1¢ nay dat gia tri tuyét doi
14 100% (30/30). Cadc mau men két lang t6t khong
chi gidm lugng cdn trong san phdm cudi cing ma
con cai thién tinh 6n dinh va dong nhét ctia rugu
vang. Chin mau ndm men trén cin dugc tiép tuc
thuc hién cac khao sat sinh hda ciing nhu khao
sat vé dac diém 1én men d€ c6 thé st dung lam
nguon giong cho cic qua trinh 1én men bia va
rugu vang mot cach hiéu qua nhat.
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Hinh 2. Mo6i trudng Sabouraud trude (A) va sau 1én men (B). a: Chiéu cao khoi
modi trudng 1én men (8 cm); b: Chiéu cao doan dich trong.

Bang 2. Kha nang két lang ctia cac mau ndm men tuyén chon

Mﬁ;am d?ﬁolig DLCLI DLCL2 DLCTI NHCB1NHCB2 NHCB4 NHCL4 NHCT2 TCTL2 TCTL4

Ti 1¢ gitia
chiéu cao
doan dich
ongva 9 g7 83 83 76 8 8§ 84 90 86 8
chiéu cao
khéi moi
truong lén
men (%)
Kha nang
két ling

Khéng Tét  Tét  Tet  Tot  Tét  Tot  Tot  Tét  Tét Khong

3.3.3. Kha nang chiu nhiét
2 s
1.8

16

ODé00
=

0.6

0.4

0.2

nC DLCL1 DLCL2 DLCT1 NHCB1 NHCB2 NHCB4 NHCL4 NHCT2 TCTL2
Mau nim men

B (0 git) = 30°C = 35C 37C = 30eC = 4leC = 43C = 45C

Hinh 3. Kha ning chiu nhiét ctia cic mau ndm men tuyén chon.
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Bang 3. Kha nang phat trién cta khuén lac ndm men & cac nhiét d6 khac nhau

Nhiét do

MaAau nim men

30°C 35°C

37°C

39°C 41°C 43°C 45°C

Déi chiing
DLCL1
DLCL2
DLCT1
NHCBI1
NHCB2
NHCB4
NHCL4
NHCT2
TCTL2

+
“+

+ 4+ + + + o+ o+ o+ o+
+ 4+ + + + o+ o+ o+ o+

+

+ 4+ + + + + o+ o+ o+

Téng cdng 10

—
o

o+ + + 4+ + + + + o+

+: Phdt trién; -: Khong phdt trién.

Hinh 4. Sy phét trién ctia cic mau ndm men & cac nhiét d khac nhau.

Két qua ¢ Hinh 3, Hinh 4 va Bang 3 cho thdy,
cac mau ndm men tuyén chon déu c6 khudn lac
phat trién t6t & day nhiét do tii 30°C - 39°C. Tuy
nhién, ¢ nhiét d6 41°C - 45°C cac khuin lac ndim
men c6 xu huéng phat trién yéu dan di. O nhiét
do 41°C va 43°C ¢6 5 mau (DLCL1, NHCB2,
NHCB4, NHCL4 va NHCBI1) phét trién trén moi
truong nhung s6 lugng khudn lac quan sat dugc
1a rét thap. G nhiét do 45°C, ca 9 mau déu khong
thé phat trién sau 24 gid nudi céy.

Trong qua trinh 1én men cac loai rugu vang,
mot trong nhiing yéu t6 quan trong nhét chinh la
nguon ndm men. DGi v6i ndm men, nhiét do co
anh hudng quan trong dén qua trinh chuyén hoa
dudng thanh ethanol (Doan & ctv., 2018). Lén
men ethanol & nhiét d¢ cao la chia khoa yéu cau
san xudt ethanol hiéu qua & vung nhiét déi co
nhiét d¢ trung binh ban ngay thuong cao quanh
nam. Uu diém cta qud trinh 1én men nhanh
6 nhiét do cao khong chi 1a giam nguy co tap
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nhiém ma con gidm chi phi lam mét (Limtong
& ctv., 2007). Vi vay, viéc lya chon ndm men
chiu nhiét mang lai nhiéu lgi ich ding ké nhu
tan dung dugc nhiét do cao d€ 1én men va giam
chi phi dau tu cho thiét bi lam mat, tii d6 tao ra
nhiéu lgi ich kinh t€ trong san xuét (Yuangsaard
& ctv.,, 2013).

Thong qua két qua ghi nhan tu khao sat kha
ning chiu nhiét cia cic mau ndm men tuyén
chon trén ca hai méi truong YPD agar va YPD
long déu tuong dong véi nhau. Qua khao sat
thdy ndm mau ndm men gém DLCLI, NHCB2,
NHCB4, NHCL4 va NHCBI1 c6 kha nang chiu
nhiét t6t nhat lén dén 43°C. Dong thai, tuyén

S

1,8
1,6
1,4

1,2
g1
=
Qo8
0,6
0,4
0,2
0

DGichirng DLCL1 DLCL2 DLCT1

chon toan bo 9 mau ndm men c6 kha ning chiu
nhiét tit 37°C trG 1én d€ thuc hién cdc khao sat
tiép theo.

3.3.4. Kha nang chiu ethanol

Kha néng chiu ethanol clia cdic mau ndm men
tuyén chon dugc khao sat trong moi trudng YPD
10ng c6 b sung ethanol tinh khiét v6i cac ndng
d6 ethanol l1an lugt 1a 0%, 4%, 6%, 8% va 10% &
nhiét do 30°C trong 24 gio. Toc do sinh trudng
ctia ndm men dugc ghi nhan béng cach do mét
dod quang ctia dich tang sinh & budc séng 600 nm
(Hinh 5).

NHCB1 NHCB2 NHCB4 NHCL4 NHCT2 TCTL2

Mau nam men

o m0%

4%

6% m8% m10%

Hinh 5. Kha nang chiu ethanol ctia cic mau ndm men tuyén chon.

Kha ning chiu ethanol ctia cic mau nim
men dugc xem 1a mot trong nhiing yéu t6 quan
trong anh hudng dén kha nang phét trién va
sinh ethanol. Mac du ethanol la sin phdm chinh
cta qud trinh 1én men rugu tii dudng, nhung
6 mot nong do nhat dinh thi ethanol sé tic ché
qua trinh 1én men. Trong qua trinh 1én men, mat
s0 té bao thay d6i dang ké la do ndm men nhay
cam v6i ethanol, mot s6 mau khong thé séng
sot trong diéu kién ethanol cao (Doan & ctv,,

2018). Trong 9 mau ndm men dugc tuyén chon
déu tang trudng tot trong moi trudng cé nong
do ethanol 0% - 4% sau 24 giG nuoi cdy, trong do
¢4 5 mau ndim men (NHCB1, NHCL4, NHCB4,
DLCL1 va NHCB2) c6 kha nang phat trién trong
moi trudng c6 nong do ethanol 6% - 8%. O nong
do ethanol cao nhat trong khao sat la 10% thi
héau hét cac mau ndm men déu giam toc do tang
trudng va sinh trudng yéu.
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Ss

3.3.5. Kha nang 1én men cacloai duong khac nhau

buong la nguon dinh duéng quan trong, anh
hudng truc tiép dén hoat dong va qua trinh 1én
men ctia ndm men. Kha ndng lén men cac loai
duodng la mot trong nhiing chi tiéu quan trong
dugc stt dung d€ phan loai ndm men. Cac mau
ndm men tuyén chon dugc khio sat kha ning
lén men cac loai dudng gom glucose, fructose,
saccharose, maltose, lactose va mannitol & nong
do 2% (w/v) trong mdi truong carbohydrate
broth. Két qua chua ghi nhan su 1én men cta
cac mau ndm men khao st d6i v6i mannitol,

GLUCOSE

FRUCTOSE

maltose va lactose sau 24 gio. Doi véi duong
glucose, fructose va saccharose, su 1én men dugc
ghi nhén sau 6 gi¢ (Hinh 6). Cdc mau ndim men
NHCL4, NHCB4 va NHCB2 c6 kha ning lén
men nhanh va manh hon céc 2 mau con lai. D6i
v6i dudng glucose, sau 12 gio 1én men chiéu cao
coOt khi CO, déu dat duogc chiéu cao d6i da (25
mm). Tuy nhién, mau NHCBI, DLCLI c6 kha
nang l1én men dudng saccharose nhung lén men
duong glucose va fructose thap hon so v6i 3 mau
con lai.

SACCHAROSE

Hinh 6. Kha nang lén men dudng clia cdc mau ndm men tuyén chon.

Theo Doan & ctv. (2018), cic mau nim men
Saccharomyces spp. phéan lap tu trdi giac & Kién
Giang c6 thai gian 1én men nhanh nhat vé6i chiéu
cao cot khi CO:z dat 25 mm chi sau 6 gio lén men
va c¢6 kha ndng lén men rugu vang toét & 37°C.
Nhu véy, két qua khao sat da tuyén chon dugc
3 mau ndm men NHCL4, NHCB4, NHCB2 cho
két qua 1én men t6t v6i nguon duong glucose va
fructose. Cac nguon dudng con lai cho két qua
khong Ién men d6i véi tat ca cic mau ndm men.
Dbiéu nay bsi vindm men dé dang st dung cac loai
dudng monosaccharide nhu glucose, fructose.
Muén st dung dugc dudng disachcharide nhu
saccharose, maltose, lactose hay oligosaccharide
nhu manitol thi ndm men phai stt dung enzyme
invertase d€ thuy phan thanh monosaccharide,
sau d6 mdi van chuyén dugc vao té bao (Doan
& ctv., 2018).

3.3.6. Kha nang sinh cac enzyme ngoai bao

Cac mau ndm men c6 hoat tinh enzyme c6
thé€ la mot tac nhan quan trong d€ cai thién qua
trinh ché bién d6 udng va tiém nidng nguodn
san xudt enzyme thuong mai. Tuy nhién, két
qua khao sat kha nang sinh pectinase, protease,
cellulase va amylase cia 3 mau ndm men tuyén
chon (NHCL4, NHCB4, NHCB2) déu cho két
qua am tinh.

Nhiing nghién ctu truéc dé chi cho thay
6 rat it ching ndm men c6 kha nang sinh cac
enzyme ngoai bao. Theo nghién ctiu cua Strauss
& ctv. (2001) da phan lap dugc 245 chung
ndm men nhung chi ¢6 9 chung sinh enzyme
pectinase, 11 chiing sinh enzyme cellulase, 8
chting sinh enzyme protease. Silva & ctv. (2022)
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da bao cdo rang trong tong s6 144 chung phan
lap dugc sang loc, 109 chung ndim men (76%)
tao ra it nhit mot trong s6 cac hydrolase dugc
thtt nghiém, v6i hau hét cac hoat tinh déi véi
protease 59 mau (41%), cellulase 58 mau (40%),
amylase 23 mau (16%) va pectinase 20 mau
(14%) va Yang & ctv (2013) ciing da phan lap
dugc 257 chiing ndm men nhiing ciing chi c¢6 14
chiing sinh enzyme protease.

M 1 I

1000 —»
750 —»

2 2

3.4. Pinh danh cac mau nim men tuyén chon

Ba mau nim men tuyén chon (NHCL4,
NHCB4, NHCB2) dugc ly trich DNA t6ng s6 va
khuéch dai vung ITS bang PCR. Két qua dién di
san phdm PCR (750 - 1000 bp) v6i cdp moi ITS1
va ITS4 ctia 3 mau ndm men tuyén chon cho thay
cac san phdm khuéch dai r6 rang va khong c6 san
phdm phu (Hinh 7). Sau khi giai trinh tu viing
ITS cta 3 mau ndm men dugc so sanh trén ngan
hang gene, cac mtic d) tuong dong dugc thé hién
6 Bang 4 va cay phat sinh loai & Hinh 8.

3 3

Hinh 7. Két qua khuéch dai viing internal transcribed spacer ctia 3 mau ndm men tuyén chon. M:
thang DNA chuén 1000 bp; 1,1: NHCL4; 2,2’: NHCB2; 3,3”: NHCB4.

Bang 4. Két qua so sanh trinh ty viing internal transcribed spacer clia 3 mau nim men trén ngan

hang gen
£« 1A b bao bo
Miu ndm Mo Sehieutuy  hi” tuong
P (%)  dong (%)
NHCL4  Hanseniaspora opuntiae strain F173 18S KY497945.1 99 99,69
NHCB2  Hanseniaspora opuntiae strain EB2016-98 ~ MN378465.1 100 99,70
NHCB4  Hanseniaspora opuntiae strain EB2016-98  MN378465.1 100 99,85
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Hanseniaspora opuntiae strain 1ST408

Hanseniaspora sp CBS 8772

Hanseniaspora opuntiae strain EB2016-98 internal transcribed spacer
Hanseniaspora opuntiae strain F173 183 ribosomal RNA gene
NHCL4

9
NHCB2

NHCB4

Hanseniaspora uvarum strain AD-49

C Hanseniaspora vineae strain BZL-111
& Pichia kudriavzevi strain NT-108

Saccharomyces cerevisiae strain cs58
|
{

+
20 150 100 050

0o

Hinh 8. Cay phat sinh loai ctia cic mau ndm men tuyén chon va cac chung non-Saccharomyces dai
dién dya trén phén tich trinh ty ctia viing internal transcribed spacer bang phuong phap UPGMA
(Unweighted Pair Group Method using arithmetic Averages) Tree. Cac gid tri Bootstrap dugc
udc tinh dya trén 1000 lan 13p lai va dugc hién thi trén cac nhanh (> 50%). Loai ngoai nhém la
Saccharomyces cerevisiae.

Két qua dinh danh da xdc dinh mau ndm men
NHCL4, NHCB2, NHCB4 ¢6 d¢ tuong dong
cao (trén 99%) véi loai Hanseniaspora opuntiae.
Céc mau ndm men phéan lap c6 su phan tich
rd rang voi cac gia tri bootstrap dang tin cay
(84 - 99%). D€ c6 thém thong tin lién quan dén
viéc xac dinh cac chtng, ving ITS dugc bao ton
ctia tdp hgp cac chung dugc chon ngau nhién
dai dién cho nhém non-Saccharomyces trong
hé vi sinh vat ctia cac ving rugu vang (Seixas
& ctv,, 2019; Zhao & ctv., 2021). Thanh ty 1¢ 1a
khoang cach di truyén thé hién muc d¢ tuong
dong cta cdc mau ndm men phén 1ap so véi cac
chting tham chiéu trén ngan hang NCBI (Hinh
5). Hanseniaspora spp. thuong dugc tim thay
nhiéu & vo qua chin, dong vai tro quan trong
trong giai doan d4u ctia qua trinh 1én men
ethanol (Martin & ctv., 2018) va san sinh ra cac
enzyme va hgp chat tao mui thom tao nén su da
dang vé mau sic va huong vi cta rugu. Sy hién
dién ctia H. opuntiae giup tao ra rugu vang co
ham lugng monoterpene cao hon, bao gom ca
limonene, tao gia tri cdm quan cho rugu vang
cling nhu cac loai d6 uéng lén men khac. Ngoai

ra, cac loai thudc chi Hanseniaspora da dugc
chiing minh c6 thé két hop v6i S. cerevisiae tang
kha nang trong viéc dinh hinh mui thom cta
rugu vang (Moreira & ctv., 2008; Lleixa & ctv,,
2016; Bourbon & ctv., 2021).

4. Két Luan

Tu 22 mau qua &i chin thudc 4 giéng 6i thu
thap tai 6 tinh khu vuc déng bang séng Cuu
Long da phan lap dugc 33 khuén lac mang
nhiing ddc diém dic trung ctia ndm men. Qua
két qua khao sat ddc diém 1én men da chon dugc
3 mau (NHCL4, NHCB2 va NHCB4) c6 kha
néang két lang (84 - 87%), chiu nhiét (30 - 43°C),
chiu ethanol (6% - 8%) va c6 kha nang lén men
duong glucose va fructose. Két qua dinh danh
cho thdy ca 3 mau ndm men tuyén chon déu
tuong dong cao (> 99%) véi Hanseniaspora
opuntiae. Day la loai ndm men c6 kha nang chiu
ethanol, 1én men ethanol va tao mui huong t6t
mang dén tiém nang cho viéc san xudt rugu
vang hodc cac san phdm 1én men khdac tu trai
cay dia phuong, gop phan tao nguédn giéong mai
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va da dang hoa nong san Viét.
L&i Cam Poan

Céc tac gia cam doan khong c6 bat ky mau
thuan nao gitia cac tac gia

L6i Cam On

Cong trinh nay la két qua nghién ctiu cua dé
tai khoa hoc va cong nghé ciap co s6 ma s6 CS-
SV23-KHSH-04 dugc cdp kinh phi bdi Truong
DPai hoc Nong Lam TP. H6 Chi Minh.
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ABSTRACT

The research aimed to create oolong tea products from passion
fruit buds, diversifying this product line and improving the usage
value of this bioactive material. The tea fermentation process
was conducted at a temperature of 25 + 2°C for 4 h, while the
semi-drying and final-drying were performed at 50 + 2°C for 4
h and 90 + 2°C for 4 h, respectively. Tea product had a moisture
content of 5.45%, a reducing sugar content of 1.21 mg/g, and a
total polyphenol content of 22.38 mg/g. Tea was brewed at a tea
to water ratio of 2.5% for 3 min at 95°C. In sensory evaluations of
the brewed tea, color scored 4.93, clarity scored 3.91, smell scored
4.81, and taste scored 4.89. Thus, the product was graded as “good”
according to TCVN 12713:2019.

Cited as: Tran, M. T. N., & Nguyen, H. T. M. (2024). Processing of oolong tea from passion fruit
buds of Passiflora edulis. The Journal of Agriculture and Development 23(5), 61-71.
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Nghién ctiu quy trinh san xuit tra oolong tii ngon chanh day Passiflora edulis
Tran Thi Ngoc Mai*& Nguyén Thi Mai Huyén
Vién Khoa Hoc Ung Dung, Truong Pai Hoc Cong Nghé TPHCM (HUTECH), TP. H6 Chi Minh
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Muc tiéu ctia nghién ctiu nham tao san phdm tra oolong tii ngon
chanh day, lam da dang héa dong san phdm nay dong thoi gia
Ngaynhan:  22/11/2023 ¥ . g san p y cong B101 gUp

Ngay chinh stia: 02/05/2024
Ngay chap nhan: 06/05/2024

Tu khoéa
Ngon chanh day

Passiflora edulis

Tra oolong

nang cao gia tri st dung ctia nguon nguyén liéu cé hoat tinh sinh
hoc. Qua trinh 1én men tra dugc tién hanh & nhiét do 25 + 2°C
trong 4 gio, sdy déo va sdy thanh phdm dugc tién hanh & nhiét do
va thoi gian tuong ting 1a 50 + 2°C trong 4 gio va 90 + 2°C trong 4
gid. San phdm tra c¢6 ham dm 5,45%; ham lugng duong khi 1,21
mg/g; ham lugng polyphenol tong 22,38 mg/g. Tra dugc pha theo
ty 1é tra:nudc 1a 2,5% thai gian pha tra 3 phut & nhiét do khoang
95°C. biém danh gia cdm quan vé€ mau nudc la 4,93; d6 trong la
3,91; mui 4,81 va vi 4,89, va do vay san phdm dat loai kha theo

*Tac gia lién hé
Tran Thi Ngoc Mai

Email:
ttn.mai79@hutech.edu.vn

1. Dit Vin Dé

Tra, thuong dugc san xudt tu la cua cay
Camellia sinensis, 1a loai d6 u6éng dugc tiéu thu
rong rai thi hai trén thé€ giéi nhé mang lai nhiing
trai nghiém thu vi va nhiéu déc tinh tang cudng
stic khoe. Céc ddc tinh cdm quan cua tra c6 lién
quan dén su két hgp ctia nhiéu hgp chat khac
nhau, bao gom catechin tao vi ddng, polyphenol
tao vi chat, acid amin tao vi tuoi va chit dé bay
hoi tao huong thom, gép phan tao nén mui vi va
huong thom doc ddao dic trung cua tra (Chai &
ctv,, 2020). Ngay nay, tra c6 thé dugc phan thanh
nhiéu loai khac nhau nhu xanh, vang, trang,
oolong, den va Phd Nhi (Pu-erh) dua trén cac
quy trinh san xuat khac nhau. Sy khac biét dang
ké cua cac loai tra xudt phat ti diéu kién phat

TCVN 12713:2019.

trién cua céy, quy trinh thu hoach va ché bién la.
Oolong laloai tra dugc lén men mét phan, do do,
muc do oxy hoa khac nhau lam cho oolong c6
thé mang lai nhiéu lgi ich stic khoe (Rujanapun
& ctv., 2022). Trong tat ca cac loai, oolong la loai
tra ma cac nghién ctu cho thiy né6 c6 thé lam
giam béo phi va kiém soat bénh tiéu dudng hiéu
qua, do d6 co chiia hgp chat caffeine c6 thé ting
cuong qua trinh phén giai lipid thong qua tac
dong 1én cac giot lipid nhung khong tac dong lén
cac hormone nhay cam véi lipase, va ham lugng
polyphenol polyme hoéa cao ti chiét xuat tra
oolong tic ché lipase tuyén tuy (Ng & ctv., 2018).

Chanh day (Passiflora edulis) 1a mot loai cay
lau ndm thu¢c ho Passifloraceae, c6 nguon goc
tu Brazil. Cay thich ting véi cac vung cé khi hau
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mat mé, nhiét do trung binh 18 - 20°C, d6 cao
trung binh tit 800 - 1.000 m so véi muc nudc
bién, c6 kha niang ra hoa va ddu qua quanh ndm
v6i ndng sudt rat cao. Chanh day thudc loai cay
day leo, s6ng lau nam, cé chiéu dai khoang 3 -
15 m; 1a moc xen, cudng 14 dai 2 - 5 cm, phién
la c6 3 thuy, mép 1a c6 rang cua nho, dau tron
(Schotsmans & ctv., 2011).

Theo y hoc ¢6 truyén thi céng dung lam
thudc cua chi Passiflora bat ngudn tii ngusi My
ban dia, va cong dung phd bién nhit ctia né 1a
diéu tri chiing mat nga va lo au cing nhu bénh
dong kinh. Hau hét cac di liéu hién c6 déu cho
thdy flavonoid la thanh phan hoat tinh khang
oxy hoéa cao. Ngoai ra, chiét xudt Passiflora cho
thay hiéu qua giai lo au, tac dung an than, va
hgp chiat GABA dugc phat hién la thanh phan
ndi bat cua chiét xuét Passiflora (Elsas & ctv,,
2010). Theo mdt s6 nghién ctiu khac thi chiét
xudt tii 14 ctia chanh déy Passiflora edulis c6 hoat
tinh chong viém, chong oxy héa va chiia chu yéu
cac flavonoid nhu apigenin, luteolin, quercetin
va kaempferol, va cac flavonoid C-glycosyl
vitexin, isovitexin, orientin va isoorientin. Céc
flavonoid khac nhau nay da dugc chiing minh la

c6 loi trong diéu tri cac bién chiing ctia bénh tiéu
dudng (Salles & ctv., 2021).

Két hgp y tudng tii qua trinh 1én men mot
phan trong quy trinh san xudt tra oolong cung
v6i cac nghién ctiu vé thanh phan héa hoc trong
chiét xuét ti 14 chanh day cé nhiéu hgp chat
tuong tu trong la tra Camellia sinensis, do do
“nghién ctiu san xuét tra oolong tii ngon chanh
day Passiflora edulis” dugc thuc hién sé gép phan
lam da dang dong tra oolong truyén thong dong
thoi lam nén gia tri st dung ngon chanh day thai
bé sau thu hoach.

2. Vat Liéu va Phuong Phap

2.1. Vat liéu

Ngon chanh day (Passiflora edulis) dugc thu
mua tai xa Ia Péch, huyén Ia Grai, tinh Gia Lai, st
dung phan ngon/choi xanh non ctia cdy, thuong
la bald trén cung ctia canh, tuoi, c6 d6 4m > 80%,
khong bi dap nat, sau bénh.

2.2. Phuong phap nghién ctiu

2.2.1. Quy trinh nghién cifu san xudt tra oolong

Héo néng H Héo mat H Vo tra J"‘ Lén men H Sao dlet men} 2

{ Say deo H Tao hinh H Say thanh pham H Pong goi }7 w

Ngon chanh day

Tra oolong chanh day

Hinh 1. Quy trinh nghién ctiu san xuét tra oolong (Chen & ctv., 2012).

Ngon chanh day sau thu hoach (muc 2.1)
dugc rai mong 1én sang dudi anh nang mit troi,
cho dén khi ngon chanh day khong con cing
béng, bop trong tay khong con gion gay nhiéu,
va ham dm dat 75 - 77% két thuc qua trinh
héo nong (Hinh 1). Sau dé, dua vao phoi trong
phong c6 quat, dao tron nhe, cho dén khi ngon
chanh day dat d6 &m 60 - 65% thi bat ddu cong
doan vo tra. Cho ngon chanh day vao bao, dit
trén ban cé nhiéu go nghiéng d€ vo, thoi gian

vO 20 - 30 phut. Ngon chanh day sau khi vo sé
dugc tién hanh khao sat nhiét do va thoi gian
lén men (Bang 1). Sau 1én men tra dugc sao &
nhiét do 150 - 200°C, dat ham 4m 60 - 63%. Tra
sau khi sao sé dugc tién hanh khao sat nhiét do
va thoi gian sdy déo (Bang 2). Tiép theo tao hinh
va cudi cung khao sat nhiét do va thoi gian sdy
thanh phdm (Bang 3). Cac thi nghiém dugc tién
hanh theo 2 yéu t6 nhiét d¢ va thoi gian, dugc bo
tri va ma hoa theo cac Bang 1, 2 & 3.
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Bang 1. Su anh hudng ctia nhiét do va thaoi gian 1én men

Nhiét do (°C)
Thai gian (gio)
15+2 202 25+2 30x2
2 F-T1H1 F-T2H1 F-T3H1 F-T4H1
3 F-T1H2 F-T2H2 F-T3H2 F-T4H2
4 F-T1H3 F-T2H3 F-T3H3 F-T4H3
5 F-T1H4 F-T2H4 F-T3H4 F-T4H4
6 F-T1H5 F-T2H5 F-T3H5 F-T4H5
Bang 2. Su anh hudng ctia nhiét do va thai gian sy déo
Nhiét d¢ (°C)
Thoi gian (gio)
45+2 50 +2 55+ 2 60 +2
2 D-T1H1 D-T2H1 D-T3H1 D-T4H1
3 D-T1H2 D-T2H2 D-T3H2 D-T4H2
4 D-T1H3 D-T2H3 D-T3H3 D-T4H3
5 D-T1H4 D-T2H4 D-T3H4 D-T4H4
6 F-T1H5 F-T2H5 F-T3H5 F-T4H5
Bang 3. Su anh hudng cta nhiét d6 va thoi gian sdy thanh phdm
Nhiét do (°C)
Thoi gian (gio)
702 802 90 +2 100 +2
2 P-T1H1 P-T2H1 P-T3H1 P-T4H1
3 P-T1H2 P-T2H2 P-T3H2 P-T4H2
4 P-T1H3 P-T2H3 P-T3H3 P-T4H3
5 P-T1H4 P-T2H4 P-T3H4 P-T4H4
6 P-T1H5 P-T2H5 P-T3H5 P-T4HS5

Thanh phim dugc tiép tuc khado sat ché do
trich ly, bao gom: ty 1¢ tra:nudc (g/mL) (1,0%,
1,5%; 2,0%; 2,5% & 3,0%) va thoi gian trich ly (1,
2, 3,4 & 5 phut). Cac thi nghiém dugc tién hanh
theo kiéu 1 yéu t6 v6i 3 14n 1dp lai. Nhiét do trich
ly dugc ¢ dinh ¢ 95°C. San phdm nudc tra sau
trich ly dugc danh gia cam quan vé mau, mui, vi
bang phép thii cho diém thi hiéu.

2.2.2. Cac phuong phap nghién ciiu

Ham dm (W, %) dugc xac dinh bang phuong
phép khéi lugng (TCVN 10788:2015).

Ham lugng dudng khti (RS, mg/g) dugc xac
dinh bang phuong phap DNS (Tasun & ctv,
1970): Phan tng tao mau gitia dudng khi véi
thudc thu acid dinitrosalicylic (DNS), cuong do
mau ctia hon hgp phan ting ti 1¢ thuan véi ndng
d6 duong khti c6 trong mau. So mau & budc song
540 nm. Dya theo d6 thi dudng chudn glucose
tinh khiét véi DNS sé tinh dugc ham lugng
duodng kht cia mau nghién ctu:

C.VF
RS (mg/g) = e
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Trong do6: C- nong dé duong kht trong mau
tinh theo glucose (mg/mL), V- thé tich dinh mtc
dung dich thi nghiém (ml), F- hé s6 pha loang
mau, m- khoi lugng mau (g)

Ham lugng polyphenol téng (TPC, mg/g)
dugc xdc dinh béng phuong phép Folin-
Ciocalteu theo TCVN 9745-1:2013. Ham lugng
polyphenol téng c6 trong 1 g mau dugc tinh theo
cong thtic sau:

TPC (mg/g) = fwy

Vé6i: CM - ham lugng polyphenol téng c6
trong mau dugc tinh dya trén duong chuén acid
gallic (mg/g), v - thé tich dinh mdc sau khi xu ly
mau (mL), m - khéi lugng mau (g).

Dénh gia cdm quan vé muc do ua thich gitia
cac mau nghién cdu bang phép thi cho diém
thi hiéu, thang diém 0 - 5 chi mtc d6 ua thich
tang dan, s6 lugng nguai thi 1a 30 (theo TCVN
11183:2015).

banh gid cdm quan san phidm tra bing
phuong phap cho diém theo TCVN 12713:2019
(VS, 2019).

2.2.3. Phuong phap xu ly s6 liéu

S6liéu dugcxtily bang phdn mém Statgraphics
Centurion XV. T4t ca s6 liéu dugc biéu dién dudi
dang Trung binh + SD, cac chénh léch khac biét
thé hién bang a, b, ¢, d 6 muic y nghia P < 0,05.

3. Két Qua va Thao Luan

3.1. Két qua khao sat sy anh hudng caa nhiét
do va thoi gian 1én men

Lén men la giai doan thuc ddy qua trinh oxy
hoéa dién ra dudi tac dung cua cac enzyme dé€ tao
nén huong, vi ddc trung cho tra oolong. Nhiét
do va thoi gian 1a hai yéu t6 anh hudng mat thiét
dén qua trinh 1én men cling nhu chat lugng tra

Anh huéng ctia nhiét 4 va thai gian 1én men dén chét lugng tra

W (%), TPC (mg/g)
8 8 &8 8 8 32

—
=3

o ! i

- -
«2» «zb @3’

g
W (%)

e»@ézv&&@@«z?

uTPC (mg/g)

e e
[ =

— 3]
th <
RS (mg/g)

by
(=1

thé hién qua Hinh 2.

&’;‘& &&g) &sz &935’
ﬁ

"RS (mg/g)

Hinh 2. Anh hudng ctia nhiét d¢ va thoi gian 1én men dén ham 4m (W), dudng khti (RS) va
polyphenol téng (TPC).
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Dénh gia cam quan tra & cac nhiét dd va thoi gian 1én men khac nhau
Mau

Téng thé Mui
Ngoai hinh Vi
= F-T1H] ====F-T1H2 F-T1H3 F-T1H4 =====F-T1HS =====F-T2H] ==———F-T2H2
e -T2 H 3 e F- T2 H4 e F-T2 H 5 s F-T3 H | s F-T3 H2 s F-T3 H3 F-T3H4
F-T3HS F-T4H1 F-T4H2 F-TAH3 e F-T4H4 e F-T4H5

Hinh 3. Danh gia cdm quan cdc mau tra & nhiét do va thoi gian 1én men khac nhau.

Tt Hinh 2 cho thdy nhiét d6 va thoi gian 1én
men cang tang thi W va RS ¢é xu hudng giam,
dao dong tuong ting trong khoang 58 - 62% va
1 - 3 mg/g; TPC thay d6i khong 6n dinh dao
dong trong khoang 13 - 30 mg/g. Theo su thay
d6i cua thoi gian va nhiét d6 1én men, RS ¢6 xu
huéng giam chu yéu do xdy ra phan ting Maillard
gitia nhom carbonyl cta duong khtt v6i nhém
amin ctia amino acid ¢6 trong nguyén liéu, hinh
thanh cac san phdm cé mau nau sdm, gép mot
phén vao viéc tao nén mau sic ddc trung cho tra
oolong. Bén canh dé, theo Xu & Chang (2007),
khi xti ly nhiét cac hgp chét phenolic sé bi pha
v lam tang cac phenolic acid tu do. Do do, trong
giai doan dau cta qud trinh 1én men thi TPC
tang dan & cac nhiét do lén men dugc khao sat.
Tuy nhién, sau d6 TPC c6 xu hudng giam nhanh
& nhiét do cao diéu nay co thé la do qua trinh
thiy phén, phan ting oxy hoa khii cac hgp chat
phenol duéi tac dong cta nhiét do cao. Trong
dé, TPC ctiia mau F-T4H?2 la cao nhat sau dé 1a
mau F-T3H4 va F-T3H3 tuong ting 34,61 mg/g;
34,15 mg/g va 30,84 mg/g. Qua trinh lén men la
giai doan xdy ra cac qua trinh oxy hoéa cac hgp
chét polyphenol dudi tic dung cua cic enzyme
peroxidase va polyphenoloxidase tao ra cac hgp

chét tao nén mui vi va mau sic ddc trung cho
tra oolong. Theo Khétrolava (1985), nhiét do
lén men cang cao thi qua trinh 1én men xay ra
nhanh, nhiét d¢ 1én men cang thap cac bién déi
héa hoc xay ra cang chdm. Duéi 15°C qua trinh
1én men hoan toan bi ngting lai, su 1én men chi
bat dau ¢ 15 - 20°C, & nhiét d6 30°C mot sO céac
san phdm hoa tan cta qua trinh 1én men lam cho
nudc pha tra ¢6 mau dam lén va nhiét do nay
cling lam cho huong thom ctia tra kém di. Tac
gia cho rang nhiét d¢ téi uu d6i véi qua trinh 1én
men la 25 - 26°C. Theo Hinh 3 két qua danh gia
cam quan vé mau, mui, vi, cdu truc va tong thé
clia cic mau tra § cac ché d6 1én men khic nhau
cho thdy mau F-T3H3 cho gia tri cdm quan tét
nhdt, vi vy ché d6 nhiét do 25 + 2°C va thoi gian
4 gio dugc chon cho cong doan 1én men tra.

3.2. Két qua khao sat sy anh hudng caa nhiét

do va thoi gian sdy déo

Ngon tra sau khi sao diét men dugc tién hanh
sdy déo, dé€ can bang &m nham hoé trg cho coéng
doan tao hinh cho ngon chanh day. Duéi tac
dung ctia khéi tra chuyén dong va ty ma sat vao
nhau cac té bao trén bup tra tiép tuc pha v&, dich
bao sé ngdm ra ngoai va bam trén bé mat cua la.

Tap chi Nong nghiép va Phdt trién 23(5)

www.jad.hcmuaf.edu.vn



Truong Pai hoc Nong Lim TP. H6 Chi Minh

67

Anh huéng ctia nhiét @ va thoi gian sdy déo dén chat lugng tra

W (%), TPC (mg/g)

\ ’\» %l o} > 4 ] > e}
B R AP

&W ,{‘)
R N N N e v

r 2.5

- 2.0

RS (mg/g)

—
(=3

<
[

- 0.0

C;Z‘ &“’QQ) '{&b‘ &,gg’ &&b &&2‘ &&g’ &&2’& ’%&2&)

mW (%) mTPC (mg/g) =mRS (mg/g)

Hinh 4. Anh hudng ctia nhiét d6 va thoi gian sy déo dén ham 4m (W), dudng khti (RS) va 2
polyphenol téng (TPC).

Hinh 4 cho thdy & cac ché do nhiét do va thoi
gian khac nhau c6 su thay ddi theo chiéu huéng
giam dan vé W, RS, va TPC cua tra. Chi s6 W
giam tu 60,87% xudng con 38,76%; & cong doan
nay W anh hudng mat thiét dén chat lugng tao
hinh thanh phdm, khi W nhé hon 50% ngon
tra gion cing dé bi vo vun gay khé khan cho

qua trinh tao hinh, & W 16n trong khoang 50 -
60% qua trinh nay thuan loi hon va chat lugng
thanh phdm t6t hon. Ngoai ra, & khoang W nay
thi TPC giam nhiéu nhét 1a 23,57% so véi doi
chiing, & W nhé hon 50% thi TPC giam trung
binh la 27,38%. Ham lugng RS dao dong trong
khoang 1,22 - 2,02 mg/g.

Panh gid cam quan tra & cac nhiét do va thoi gian sdy déo khac nhau

Miu

5.0

Tong thé

Ngoai hinh

e )-T1H] === D-T 1 H2 ===D-T1H3

D-T1H4 ====D-T1HS5 =====D-T2H]1

e [)-T2H2 e [)-T2H3 s )-T2H4 s )-T3H | s [)-T3H2 s D-T3H3

Hinh 5. Panh gid cdm quan cdc mau tra & nhiét do va thoi gian sdy déo khac nhau.
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Hinh 5 cho thdy nhiét d¢ va thoi gian sdy déo
anh hudéng ro rét dén chat lugng cam quan cta
san phdm, dic biét trong cong doan tao hinh
thanh phdm. Két qua danh gid cdm quan trén
danh cho cac mau c6 ham 4&m trong khoang 50 -
60%, vi cic mau c6 ham 4m nho hon 50% khi tao
hinh phén ngon chanh déy va la bi nat vun, tao
hinh xong chi con nhiing gong thin. Cac mau
c6 ham 4m trong khoang 50 - 60%, dat cdu tric
thanh phdm cua tra oolong, tuy nhién c6 mot
diém chung ¢ mau c6 d¢ dm con cao 55 - 60%,
khi dinh hinh vo lai dugc thanh vién tra, nhung
do ham dm bén trong cao, nén khi sdy thanh
phdm vién tra c6 xu hudng bi bung ra, phd v&

ciu tric. Do d6, ché d6 ctia mau D-T2H3, nhiét
do 50 + 2°C & thoi gian 4 gio dugc chon cho hiéu
qua tao hinh tra thanh phdm dat yéu ciu va tot
nhit.

3.3. Két qua khao sat sy anh huéng cta nhiét
d¢ va thoi gian sy thanh phdm

Trong giai doan tao hinh, duéi tdc dung cua
khéi tra chuyén dong va ty ma sat vao nhau cac
té bao trén bup tra tiép tuc bi phd va, dich bao
sé ngdm ra ngoai va bam trén bé mat cta la. Say
thanh phdm giup lam céc chit nay dugc c6 dinh
trén bup tra lam tang huong vi cua tra, ngoai ra
con lam giam d¢ 4m cta tra d€ bao quan.

Anh huéng ciia nhiét d va thoi gian sdy thanh phim dén chét hrong tra

F20
E 15
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Hinh 6. Anh hudng ctia nhiét d¢ va thoi gian sdy thanh phdm dén ham 4m (W), dudng khi
(RS) va polyphenol téng (TPC).

Say thanh phdm la cong doan cudi cung ctia
quy trinh, tra dugc sdy dén ham dm bdo quan,
6 Hinh 6 sy bién dong W khd rong & cac ché do
sdy khac nhau, do d6 chi nhiing mau c6 W nho
hon 7% dugc chon d€ danh gid cam quan. D6i
v6i gia tri RS ctia tra ham lugng nay lam nén hau
vi cua tra, & ché do sdy dat W trén thi RS mat di

kha lén ty 1é gidm trung binh so vé6i doi chiing 1a
35,61% dong thoi mau cta tra vang sdm hon va
& mau P-T3H4 c6 ty ¢ giam it nhat (23,90%) so
v6i doi chiing gia tri RS 1a 1,21 mg/g. Ngoai ra,
ty 1é giam trung binh ctia TPC so véi doi chiing
14 22,52% trong d6 ty 1¢ giam it nhat (7,25%) van
la mau P-T3H4, ham lugng TPC la 22,38 mg/g.
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Panh gid cdm quan trd & céc nhiét do va thdi gian sdy thanh phim khéc nhau

Téng thé

Ngoai hinh

= P-T5HS e P-T5 H4 ==—=P-T4H5

P-T5H3

e P-T4 H4 s P-T3 5 s P-T4 H 3 s P-T3 H4

Hinh 7. Danh gia cdm quan cac mau tra & nhiét do va thoi gian sy thanh phdm khac nhau.

Két qua danh gia cdm quan Hinh 7 cho thdy
mau P-T4H3 va P-T3H4 c6 diém cam quan vé
mau, mui, vi, cdu tric va téng thé khong khac
biét nhiéu tuong ting 4,57 & 4,53; 4,11 & 4,34;
4,45 & 4,33; 4,34 & 4,44; 4,37 & 4,41. Két qua nay
cho thdy mau P-T3H4 dugc ua thich hon, diéu
nay cling phu hgp véi cac chi tiéu RS va TPC
phan tich trén.

Danh gia cam quan tra & cac ty 1€ trich ly
tra:nude khac nhau

Mui

—1,0%  — 5% —1,0% 2,5%

Hinh 8. Danh gid cam quan tra & cac ty
18 trich ly tra: nudc khac nhau.

3.4. Két qua khao sat sy anh hudng cua ty 1é
tra:nudc va thoi gian trich ly dén chit lugng
cam quan ctia nudc tra

Khao sat ty 1é tra:nudc va thoi gian trich ly
nhdm dua ra khuyén nghi vé céng thic pha tra
trudc khi st dung.

Panh gia cam quan tra & cac thdi gian trich ly
khac nhau

Mui

4 phiit =15 phit

2 phat

s | phiit 3 phat

Hinh 9. Danh gia cam quan tra & cac
thoi gian trich ly khac nhau.
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Theo Hinh 8, & ty 1é tra:nudc 1,0% c6 mau,
mui, vi déu khong dédc trung cho san phidm
oolong; ¢ ty 1é 1,5% va 2,0% thi diém cam quan
6 muc trung binh trén thang 1 - 5; & ty 1€ 2,5%
nudc tra c6 mau vang xanh, trong sang, sanh,
hép dan, khong cén, mui thom hoi manh, bén
huong, tuong do6i hai hoa, hdp dan, vi khong
chat, diu hai hoa, hdp dan, tuoi mat, ré hau ngot
dédc trung. Tinh chit cam quan vé€ mau nudc,
mui, vi nay ciing dat dugc 6 mau tra trich ly
trong 3 phut (Hinh 9). Con & ty 1€ trich ly 3,0%
va thoi gian trich ly dai hon thi mau nuéc tra
sam dan vé niu, mui gat va vi chat nhiéu. Tu
két qua phan tich trén cong thtic pha ché dugc
dé xuit 1a ty 1é tra:nudc 2,5% thai gian pha tra 3
phut trudc khi uéng.

4. Két Luan

Nghién ctiu quy trinh san xudt tra oolong tit
ngon chanh day dugc tién hanh theo cac budc
nhu sau: Ngon chanh day sau thu hoach dugc trai
qua giai doan héo noéng dén khi ham 4m dat 75
- 77%, sau d6 chuyén sang giai doan héo mat dat
d6 dm 60 - 65%, thi tién hanh vo tra, cdng doan
1én men dugc tién hanh & nhiét d6 1én men 25 +
2°C va thoi gian 4 gio, sau lén men tra dugc sao
& nhiét d6 150 - 200°C, dat ham &m 60 - 63%, sdy
déo va sdy thanh phdm dugc tién hanh & nhiét
do va thoi gian tuong tng la 50 + 2°C trong 4 giG
va 90 + 2°C trong 4 gi6. Cong thiic pha tra dugc
khuyén nghi khi st dung: Ty 1é tra:nudc la 2,5%
thoi gian pha tra 3 phut & nhiét do khoang 95°C.
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ABSTRACT

A significant amount of cashew nut testa is removed during
the processing of cashew kernels, resulting in many negative
environmental impacts. The objective of this study was to
valorize the cashew nut testa by enzymatic-assisted extraction of
polyphenol using a mixture of cellulase and pectinase. A central
composite design was employed to analyze the effects of extraction
temperature from 41.6°C to 58.4°C, extraction pH from pH 3.2 to
pH 4.8, and enzyme concentration from 0.03% to 0.37% (v/w) on
extraction efficiency. A second-order response surface model was
constructed to elucidate the effects of these independent variables
on the response values of total phenolic content (TPC) and free
radical scavenging activities [2,2-diphenyl-1-picrylhydrazyl
(DPPH) and 2,2"-azinobis-3-ethylbenzothiazoline-6-sulfonic acid
(ABTS) assays]. Regression analysis results showed that 91%,
88%, and 92% variations of the response variables of TPC, DPPH
and ABTS scavenging activities can be explained by the models,
respectively. Under optimal conditions, the predicted value for
TPC was 164.26 (mg GAE/g DW), and the free radical scavenging
activities according to DPPH and ABTS assays were 936.52
(umol TE/g DW) and 1591.47 (umol TE/g DW), respectively.
The experimental results were consistent with the predicted
values, demonstrating the suitability of the quadratic model and
the success of the response surface method for optimizing the
polyphenol extraction from cashew nut testa by using the enzyme
mixture.

Cited as: Phan, H. T,, Dao, T. T. M., & Nguyen, P. T. (2025). Optimization of enzymatic-assisted
extraction of polyphenol from cashew nut testa by using cellulase and pectinase. The Journal of
Agriculture and Development 23(5), 72-85.
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1. Dit Vin bé

Hang nam, Viét Nam san xuat mot lugng 16n

TOM TAT

Mot lugng 16n vo lua hat diéu bi loai bo trong qua trinh ché bién
nhan hat diéu, gay nhiéu tac dong tiéu cuc dén moi truong. Muc
tiéu ctia nghién ctiu nay nham nang cao gia tri gia tang cho vo lua
hat diéu bang phuong phap chiét xuit dung dich giau polyphenol
v6i su ho trg ctia hon hgp enzyme cellulase va pectinase. Phuong
phéap quy hoach thuc nghiém kiéu thi nghiém phoi hgp c6 tam
dugc stt dung d€ bé tri nghién ctu nhiét do trich ly tit 41,6°C dén
58,4°C; pH trich ly tti pH 3,2 dén pH 4,8; nong d6 enzyme ti 0,03%
dén 0,37% (v/w). M6 hinh bé mét dap ting bac 2 dugc xay dung dé
phén tich tac dong ctia cac yéu t6 thi nghiém déi véi ham lugng
phenolic téng (TPC), hoat tinh khti géc tu do DPPH (2,2-diphenyl-
1-picrylhydrazyl) va ABTS (2,2'-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid). Két qua phan tich hoi quy cho thdy 91%, 88% va
92% su bién thién dii liéu tuong ting ham muc tiéu TPC, kha nang
khti géc tu do DPPH va ABTS c6 thé dugc giai thich bdi cac mo
hinh. O diéu kién t6i vu, gia tri du doan ctia TPC 1a 164,26 (mg
GAE/g vat chat kho), ning kht goc tu do DPPH va ABTS lan lugt
14 936,52 (umol TE/g vat chat kho) va 1591,47 (umol TE/g vat chat
kho). Két qua thuc nghiém tuong dong véi cac gia tri du doan,
cho thdy tinh pht hgp clia moé hinh ciing nhu sy thanh cong ctua
phuong phap bé mat dap ting trong viéc t6i vu héa diéu kién trich
ly polyphenol tii vo lua hat diéu véi hon hgp enzyme.

day cho thay vo lua hat diéu chtta nhiéu hgp chat
phenolic c¢6 hoat tinh sinh hoc cao, bao gom
catechin, epicatechin, va epigallocatechin, nén

hat diéu (Anacadium occidentale L.) danh cho
tiéu thu trong nudc va xudt khau. Vo lua hat diéu
la 16p v6 mong mau do nau, bao pht bén ngoai
nhan hat, chiém 1 - 3% t6ng trong lugng hat diéu
(Sharma & ctv,, 2020), va thuong dugc loai bo
trong qua trinh ché bién. Hién tai, vd lua hat diéu
dugc stt dung cht yéu lam thic dn cho gia suc,
phan bén sinh hoc, chat dét hodc thai boé ra moi
truong (Hoang & ctv., 2022). Nghién ctiu trudc

c6 thé dugc ting dung trong ché bién thuc phdm
hodc thuc phdm chtic ning (Phan & ctv., 2024).
Vi vay, viéc nghién ctu tan dung phu phim vo
lua hat diéu, mot nguon nguyén liéu phong pha
va chi phi thdp, dé chiét xudt dich trich giau
cac hop chét polyphenol la m¢t huéng di day
tiém nang. Tuy nhién, cac phuong phap trich ly
truyén thong thong dung nhu chiét xuit Soxhlet
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va ngam chiét thuong gap phai nhugc diém vé
thoi gian trich ly kéo dai cung v6i nguy co gay 6
nhiém moi truong do ro ri hoi dung moi.

Vé mat sinh hoc, thanh t€ bao vo lua hat
diéu dugc ciu tao bsi nhiéu polysaccharide nhu
cellulose, hemicellulose va pectin (Kaur & ctv,,
2023; Anoopkumar & ctv., 2024), tao ra mét cdu
truc ngan can sy giai phéng cac chat noi bao.
Céc hgp chat phenolic dugc bao vé bai cac chudi
polysaccharide nay thong qua cac lién két ki nudc
va lién két hydro. St dung hon hgp enzyme thay
phan carbohydrate nhu cellulase va pectinase
trong qua trinh trich ly da dugc chiing minh la
hiéu qua trong viéc pha v& cdu tric cta thanh
té bao, tao diéu kién thudn lgi cho qua trinh giai
phéng cac phan tii sinh hoc néi bao va tang cuong
hiéu sudt chiét xudt polyphenol (Gardossi & ctv.,
2010). Uu diém cta trich ly c6 stt dung enzyme la
tang toc do chiét xuat va giam lugng nang lugng
tiéu thu so véi cac phuong phap trich ly truyén
thong khong st dung enzyme (Puri & ctv,, 2012).

Trong nhiéu nghién ctu, phuong phap bé
mat dap ting dugc st dung d€ lam giam s6 lugng
thi nghiém can thiét, nhung dong thoi van dam
bao két qua cé y nghia théng ké (Zivkovi¢ & ctv.,
2018). Nhdm nang cao gia tri gia tang, gia tri st
dung cho vo lua hat diéu, nghién ctiu nay dugc
tién hanh nhim tao diéu kién tién dé sdn xuit
cac ché phdm dich trich giau hgp chat phenolic
c6 kha nang chdng oxy hoa cao. Muc tiéu ctia
nghién ctu la t6i uu hoéa qua trinh trich ly
polyphenol tii vo lua hat diéu st dung hén hop
enzyme cellulase va pectinase bang phuong phéap
bé mat dap tng.

2. Vat Liéu va Phuong Phap Nghién Ciu

Hoéa  chdt:  2,2-Diphenyl-1-picryhydrazyl
(DPPH) mua tu Alfa (Anh). 2,2-azinobis-3-
ethylbenzthiazoline-6-sulphonic acid (ABTS)
va gallic acid cung cdp bdi Biobasic (Canada).

6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic acid (Trolox) dén tu Sigma-Aldrich
(Hoa ky). Folin-Ciocalteu do Merck (Ptic) cung
cép. Pectinex Ultra SP-L (pectinase > 3.800 PGU/
mL) va Celluclast 1,5 L (cellulases, 700 EGU/
mL) dén tu Novozymes (Pan Mach). Nudc cit
dugc tinh loc tit hé thong siéu loc Milli-Q cua
Millipore (Hoa ky). Tét ca cac hdéa chat khac déu
dat chuén phan tich.

Nguyén ligu: Vo lua hat diéu tho dugc cung
cép boi cong ty TNHH Kimmy Farm tai Thanh
ph6 H6 Chi Minh. Vo lua hat diéu sau d6 dugc
xt ly loai bo cac tap chét, bao gom vo cting, phan
nhén hat di€u con sét, canh kho, bui dat cét,...
Nguyén liéu vo lua sau xt ly dugc nghién bing
may xay kho, roi ray qua ray cé kich thude 16
0,5 mm. Sau do, bot vé lua dugc dong goi chan
khong trong cac tai PE, va bao quan lanh & nhiét
do - 4°C dé€ st dung cho céc thi nghiém tiép theo.

Cdch tién hanh: Mot lugng 1,00 £ 0,01 g bot
vo lua hat diéu ducgc cho vao binh erlen chita
nudc cat lam dung mdi trich ly. Dung dich dém
sodium acetate dugc st dung d€ di€éu chinh do
pH. Trudc khi thuc hién cac thi nghiém chinh,
mot loat cac thi nghiém so bo da dugc thuc hién
giup xac dinh di€u kién thi nghiém va pham vi
toi uu ctia cac tham s6 cin nghién ctiu. Enzyme
Celluclast 1,5 L va Pectinex Ultra SP-L duogc st
dung & ty 1€ 1:1 (v/v). Qua trinh trich ly enzyme
dién ra trong 60 phut va dugc thuc hién trong bé
6n dinh nhiét (Memmert, Dtic). Sau qua trinh
trich ly, hon hgp dugc dun néng & 90°C trong
5 phut dé€ bat hoat enzyme. Mau dugc ly tim
6 25°C trong 10 phut & toc do 5000 vong/phut
bang mdy ly tim Universal 320R (Hettich, Duc),
va phan dich ly tm phia trén dugc thu nhan dé
tién hanh cac budc phan tich tiép theo. Hiéu qua
trich ly polyphenol dugc xac dinh dua trén ham
lugng phenolic tong va kha nang chéng oxy hoa
dua trén kha nidng khti géc tu do DPPH va ABTS
cua dich trich.
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Phuong phap xac dinh ham lugng
phenolic tdng

Ham lugng phenolic téng (TPC) dugc xac
dinh bang phuong phap Folin-Ciocalteu nhu da
dugc mo ta bdi Phan & ctv. (2022) véi mot sb
diéu chinh nho. Cu thé, mot thé tich 0,1 mL chiét
xudt tii vo lua hat diéu dugc cho phan tng véi
1,8 mL dung dich Folin-Ciocalteu 10%. Dung
dich dugc lic déu r6i u trong 5 phut. Sau do,
thém vao 1,2 mL dung dich natri cacbonat 15%
va 6,9 mL nudc cat. Sau 1 gio 1 & nhiét do phong
trong diéu kién bong t6i, d6 hdp thu dugc do &
budc séng 735 nm sti dung may quang phd UV-
VIS Jenway 7305 (Bibby Scientific, Anh qudc).
Dung dich gallic acid & cac nong do khac nhau
dugc sti dung d€ dung duong chuén, va nudc cat
dugc st dung lam mau d6i ching. Thi nghiém
dugc thuc hién ba l4n va két qua dugc biéu thi
dudi dang miligram duong lugng gallic acid
(GAE) trén mot gram mau tinh trén vat chat kho
(mg GAE/g VCK).

Phuong phap xac dinh kha nang khi goc
tu do DPPH

Kha nang khti géc tu do DPPH ctia chiét xuat
vo lua hat diéu dugc thuc hién theo phuong phap
ctia Phan & ctv. (2022). Mot thé tich 0,1 mL chiét
xudt vo lua hat diéu dugc tron 1an véi 0,9 mL
ethanol va 4,0 mL dung dich DPPH 0,1 mM. Sau
khi lac nhe, hon hgp dugc t & nhiét d6 phong
trong 30 phuat trong bong t6i. Mau sic hinh
thanh dugc xac dinh bang cach do do hap thu tai
517 nm st dung may quang ph6 UV-Vis Jenway
7305. Mot mau d6i chiing bang nudc cit dugc
sti dung, va dudng chuidn dugc xay dung véi cac

nong do Trolox khac nhau. Két qua dugc biéu thi
duéi dang micromole duong lugng Trolox (TE)
trén moi gram mau theo vat chat kho (umol TE/g
VCK).

Phuong phap xac dinh kha nang khi goc
tu do ABTS

Kha néng khu goc tu do ABTS ctia chiét xuat
vo lua hat diéu dugc thuc hién theo phuong phap
mo ta béi Nguyen & Phan (2023) v6i mot s6 hiéu
chinh. Cu thé, mét lugng 0,1 mL chiét xuit vo lua
hat diéu dugc tron véi 3,0 mL dung dich ABTS
va 0,9 mL ethanol. Hon hop dugc lic nhe vau &
nhiét do phong trong 15 phut & diéu kién bong
toi. Xac dinh do hép thu quang ctia dung dich
mau tai budc soéng 734 nm st dung mdy quang
phé Jenway 7305. Cac nong do Trolox khac
nhau dugc st dung d€ dung dudng chudn, va
nudc cit duge st dung lam mau déi ching. Thi
nghiém dugc ldp lai ba lan va két qua dugc biéu
thi theo hoat tinh khti g6¢ tu do ABTS tinh bang
micromole duong lugng Trolox (TE) trén mdi
gram mau theo vat chat kho (umol TE/g VCK).

T6i wu qud trinh trich ly:

Phuong phép quy hoach thuc nghiém kiéu
thi nghiém phoi hgp c6 tam (central composite
design - CCD) dugc st dung dé€ bo tri thi nghiém
toi uu hoéa qua trinh trich ly. S6 liéu dugc xt ly
bang phan mém JMP 10. M6i quan hé gitia cac
yéu t6 khdo st va ham muc tiéu dugc thé hién
dudi dang bé mat dap ting. Cac yéu td trong thi
nghiém nay 1a nhiét d¢ trich ly (X,), pH trich ly
(X2), noéng do enzyme (X;) theo 5 muic dugc thé
hién cu thé trong Bang 1.
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Bang 1. Cac mtic ctia yéu t6 trong thi nghiém t6i uu hoa

Miic va ma hda mtic ctia bién

Bién thuc Bl;%?a DPon vi a . 0 " A
(-1.682)  (-1) (0) (+1) (+1.682)
Nhiét d6 X, oC 41,6 45 50 55 58,4
pH X, 3. 3,5 4,0 45 4.8
Noéng do X, % (v/w) 0,03 0,1 0,2 0,3 0,37
enzyme

Phuong trinh héi quy dugc xay dung dé€ xac dinh anh hudng ctia 3 yéu t6 Xi, Xz, X5 dén ham muc
tiéu (chi tiéu theo d6i) la mdt da thiic bac hai c6 dang nhu Phuong trinh 1.
Y = ao + 31X1+ 32X2 + a3X3 + 312X1 X2 + 3.13X1 X3 + a23X2X3 + 311X12 + 322X22 + ass X32 (1)

Chi tiéu theo déi la ham lugng phenolic tong
Y: (mg GAE/g VCK), hoat tinh kht goc tu do
DPPH Y, (umol TE/g VCK), hoat tinh khtt goc
tu do ABTS Y; (umol TE/g VCK).

3. Két Qua va Thao Luin
3.1. Danh gia két qua mo hinh

Phuong phap bé mét dap ting stii dung cac
ky thuat toan hoc va thong ké dé€ t6i uu héa cac
thong s6 thuc nghiém trong khi giam thiéu s6
don vi thi nghiém cén thiét nhung van dat hiéu
qua cao. Bang 2 thé hién két qua danh gia 17
nghiém thtc theo mé hinh bé mat dap ting déi
v6i cac chi tiéu theo doi la ham lugng phenolic
tong TPC, kha ning khi goc tu do DPPH va
ABTS cua dich trich.

Trong s6 cac nghiém thic, ham lugng
phenolic tong cta dich trich giao dong tu 139,56
(mg GAE/g VCK) dén 165,48 (mg GAE/g VCK).
Trong khi dich trich c6 hoat tinh kht géc tu do
DPPH giao dong trong tii 688,85 (umol TE/g
VCK) dén 947,93 (umol TE/g VCK); va doi
v6i ABTS thi giao dong trong khoang 1004,42
(umol TE/g VCK) va 1604,9 (umol TE/g VCK).
Su tuong thich ctia két qua thi nghiém doi véi
mo hinh bac 2 (theo Phuong trinh 1) dugc
danh gia bang phén tich phuong sai (ANOVA)
sti dung phép thti kiém dinh Fisher (F-test), va
dugc thé hién trong Bang 3. Bén canh d6, Hinh
1 dugc st dung d€ thé hién sy tuong quan gitia
cac gia tri du doan (Predicted) va két qua thuc
nghiém (Actual) ctia céc chi tiéu theo doi trong
17 nghiém thtic cua thiét ké thi nghiém bé mat
dap ting da thuc hién.
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Bang 2. Két qua thuc nghiém theo mo hinh bé mat dap ting
Gia tri thuc ctia yéu t6 Y,, TPC Y,, DPPH Y,, ABTS
STT Ma hoa Nhiét B 0 (mg GAE/g (umol TE/g (umol TE/g
do (-1) (0) VCK) VCK) VCK)
1 00a 50,0 4,0 0,03 139,56 688,85 1004,42
2 a00 41,6 4,0 0,20 154,55 793,93 134591
3 0a0 50,0 3,2 0,20 155,39 791,58 1308,86
4 —+ 45,0 3,5 0,30 156,15 792,18 1423,86
5 000 50,0 4,0 0,20 165,48 925,52 1597,24
6 00A 50,0 4,0 0,37 146,1 688,93 1302,2
7 +++ 55,0 4,5 0,30 155,7 843,71 1398,31
8 000 50,0 4,0 0,20 164,54 926,25 1604,9
9 —++ 45,0 4,5 0,30 163,25 895,67 1312,2
10 ++— 55,0 4,5 0,10 148,71 749,26 1242,1
11 - 45,0 3,5 0,10 149,4 755,45 1366,34
12 A00 58,4 4,0 0,20 150,52 719,41 1333,88
13 0A0 50,0 4,8 0,20 152,22 779,69 1394,99
14 —+- 45,0 4,5 0,10 146,62 726,63 1324,29
15 +—= 55,0 3,5 0,10 148,64 712,74 1202,19
16 000 50,0 4,0 0,20 161,24 947,93 1562,23
17 +—+ 55,0 3,5 0,30 149,47 716,08 1314,7

*TPC: totalphenolic content; DPPH: 2,2-diphenyl- 1-picrylhydrazyl; ABTS: 2,2 "-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid.
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Bang 3. Két qua phéan tich ANOVA d6i v6i phuong trinh béc 2 t6i uu cac thong s6 trich ly

TPC (R* = 0,9050)

DPPH (R? = 0,8782)

DPPH (R? = 0,8782)

Nguén
DF SS MS F P DF SS MS F P DF SS MS F P
Model 9 745,07 82,79 7,41 0,0075 9 105160,48 11684,5 5,61 0,0166 9 313296,08 34810,7 8,72 0,0047
Lack of fit 5 68,25 13,65 2,75 0,2876 5 14265,34 2853,07 17,60 0,0546 5 26935,97 5387,19 10,41 0,0900
Pure error 2 9,92 4,96 2 324,25 162,13 2 1035,04 517,52

*TPC: totalphenoliccontent; DPPH: 2,2-diphenyl-1-picrylhydrazyl; ABTS: 2,2"-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid; DF: Bdc tu do; SS: Tong binh phuong; MS: Trung binh binh phuong; F: Gid tri thong ké F.

Két qua phan tich ANOVA cho thay phuong
trinh héi quy bac hai phu hgp di liéu thuc
nghiém v6i hé s6 tuong quan R* cao. Theo
Wang & ctv. (2019), mét md hinh dugce cho la
pht hop véi cac gia tri thuc nghiém khi gia tri
ctia hé s6 xdc dinh tuong quan R* it nhit phai
dat 0,75. Trong nghién ctiu nay véi R? lan lugt
la 0,91; 0,88 va 0,92 cho thiy c6 91%; 88% va
92% su bién thién di liéu tuong ting ham muc
tiéu TPC, va kha nang khtt géc tu do DPPH va
ABTS dugc giai thich béi cac mo6 hinh (Myers &

Montgomery, 2002). Hon ntia, két qua phan tich
ANOVA cho théy rang cac phuong trinh hoi quy
c6 y nghia théng ké cao véi P < 0,01, dong thoi
su khong phu hgp (Lack of fit) déu khong thé
hién c6 y nghia thong ké (P > 0,05) trong ca ba
mo hinh. Diéu nay khang dinh ring cdc m6 hinh
hai quy bac hai dugc lya chon c6 da do chinh xac
dé€ du doan tac dong cua cac yéu t6 thi nghiém,
bao gom nhiét do, pH va nong do enzyme, doi
v6i ham lugng phenolic tong cling nhu kha ning
khti goc tu do DPPH va ABTS cua dich trich.
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Hinh 1. Biéu d6 tuong quan gia tri thuc nghiém (Actual) va du doan (Predicted) d6i véi chi tiéu theo
d6i ham lugng phenolic tong - TPC (Y;), kha nang khtt g6c DPPH (2,2-diphenyl-1-picrylhydrazyl)
(Y>), kha ndng khti goc ABTS (2,2"-azinobis-3-ethylbenzothiazoline-6-sulfonic acid) (Y3).
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3.2. Phan tich bé mat dap ng véi ham lugng
phenolic tong

Bang 4 thé hién tac dong cu thé cua cac tham
s6 chiét xudt nhu nhiét d6 (X,), pH (X;) va ndng
do6 enzyme (X;) dén qua trinh trich ly polyphenol
ti vo lua hat diéu thé hién qua chi tiéu theo doi

la ham lugng phenolic téng TPC (Y,), hoat tinh
khu goc ty do DPPH (Y,) va ABTS (Y3;). Tinh
quan trong ctia moi hé s6 trong Phuong trinh 1
déi véi tiing chi tiéu theo doi duge xac dinh biang
gid tri p. Gid tri p cang nhd, thi hé s6 tuong ting
cang quan trong.

Bang 4. Cac hé s6 hoi quy ctia phuong trinh bac hai va cac gia tri p tuong ting véi cac chi tiéu theo doi

TPC (Y,) DPPH (Y,) ABTS (Y;)
Thongs6  p¢ 56 hoi » Hé s6 héi b Hé s8 hoi p
quy quy quy
Hing 6 163,536 <0,0001* 930,544 <0,0001*  1584,264 < 0,0001*
Bac1
X -1,441 0,1551 -20,024 0,1491 -21,207 0,2550
X, 0,387 0,6813 16,0230 0,2357 8,396 0,6386
X; 3,090 0,0112* 22,238 0,1149 59,674 0,0101*
Tuong tac
XX, 0,248 0,8400 11,185 0,5107 34,654 0,1649
X,.Xs -1,945 0,1437 -13,498 0,4306 27,911 0,2519
X, Xs 2,005 0,1335 27,928 0,1272 -3,239 0,8889
Béc hai
X, -3,218 0,0144* -53,161 0,0058* -74,469 0,0055*
X,? -2,769 0,0272% -42.920 0,0160* -70,216 0,0074%
X52 -6,649 0,0003* -77,124 0,0008* -140,437 0,0001*

Ghi chii: * thé hién sy khdc biét c6 y nghia théng ké (P < 0,05); TPC: total phenolic content; DPPH: 2,2-diphenyl-
I-picrylhydrazyl; ABTS: 2,2"-azinobis-3-ethylbenzothiazoline-6-sulfonic acid.
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Két qua cho thdy trong ba gia tri bac mot
chi ¢6 yéu t6 ndng dé enzyme anh hudng c6 y
nghia dén ham muc tiéu Y, (P < 0,05). Cac cdp
tuong tac anh hudng khong c6 y nghia dén ham
muc tiéu Y,. Céc gia tri bac hai cua nhiét do, pH
va nong do enzyme déu anh hudng cé y nghia
dén ham muc tiéu.

Phuong trinh hoéi quy theo ma (coded) ba
yéu t6 (X, X, X5) cia ham muc tiéu theo ham
lugng phenolic téng (Y,) d6i v6i mo hinh t6i uu
da chon c6 dang nhu Phuong trinh 2.

Y. = 163,536 + 3,090X; - 3,218X,> - 2,769X,” - 6,649X5> (2)

Két qua phén tich Pareto (Hinh 2) ciing da
khéng dinh néng do enzyme (X;) 12 yéu t6 quan
trong nhit anh hudng dén ham lugng phenolic
tong cua dich trich, tiép dén la nhiét d6 trich ly
va sau cung la pH c6 it anh huéng nhat.

Chiéu hudng tic dong ctia cac yéu t6 khao
sat dén ham lugng phenolic téng dugc thé hién
& Hinh 3. Céc yéu t6 khao sat déu anh hudng
dén ham lugng phenolic tong theo duong cong.
Nhu dugc thé hién trong phuong trinh hoi quy
Phuong trinh 2, ca ba yéu t6 khao sat déu anh
hudng 6 ham béc hai.

Orthog
Term Estimate
X3*X3 -5.414766
X3(0.1,0.3 2.769501
X2*X3 1.375419
X1*X3 -1.334259
X1(45,55) -1.291436
X1*X1 -0.936957
X2*X2 -0.685973
X2(3.5,4.5 0.347097
X1*X2 0.169784

Hinh 2. Mtc d6 anh hudng cta 3 yéu t6 khao sat do trich ly (X1), pH trich ly (X2) va nong do
enzyme (Xs) dén chi tiéu ham lugng phenolic tong.

O Hinh 3 cho thdy khi nhiét do ting lén gin
khoang 50°C, ham lugng phenolic tong cua dich
trich cling ting theo va dat muc cao nhét. Su
bién d6i ctia ham lugng phenolic tong theo nhiét
dd c6 thé dugce giai thich la do d6 hoa tan cta
cac hgp chét phenolic chiét xuét tang theo nhiét
do (Cacace & Mazza, 2022). Ngoai ra, nhiét do
tang gitp giam do nhét cta dung moi lam ting
qua trinh truyén khéi nén ting hiéu qua trich ly
polyphenol (Dai & Mumper, 2010). Tuy nhién

khi nhiét do ti€p tuc tang cao thi ham lugng
phenolic téng trich ly bi giam. T6c¢ d¢ trich ly chi
tang dén mot giéi han nhiét do nhat dinh trong
khoang nhiét ¢ t6i uu. Khi nhiét do tang cao qua
muc sé lam giam kha nang xudc tac ciia enzyme va
tham chi gay bat hoat enzyme. Ngoai ra khi tang
nhiét do trich ly, cac hgp chat phenolic trong
nguyén liéu c6 kha nang bi phan huy do cac phan
ung thuy phan, oxy hoéa néi tai va polymer héa
(Ferndndez de Simén & ctv., 1990).
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Hinh 3. . Chiéu huéng tac dong cta yéu t6 khao sat nhiét do trich ly (X1), pH trich ly (Xz2) va
noéng do enzyme (Xs) dén chi tiéu theo do6i ham lugng phenolic tong (Y1), hoat tinh khu goc tu
do DPPH (2,2-diphenyl-1-picrylhydrazyl) (Y2) va ABTS (2,2"-azinobis-3-ethylbenzothiazoline-6-
sulfonic acid) (Ys).

Theo Munde & ctv. (2017), mdi loai enzyme
sé c6 mot khoang pH t6i uu nhét dinh. Néu pH
trich ly nam ngoai khoang t6i uu sé c6 thé lam
cho enzyme bi bién tinh, dan dén enzyme it
tuong tac véi co chat, tii do lam giam hiéu suét
trich ly. Cdc enzyme Pectinex Ultra SP-L and
Celluclast 1,5 L c6 khoang pH hoat dong t6i uu
kha tuong dong nhau (Lim & ctv., 2024). Hinh 3
cho théy, néu pH trich ly taing dén pH 4 thi ham
lugng polyphenol trong dich trich dat cao nhat,
va sau muc nay sé giam dan khi pH tiép tuc tang.
Két qua nay phu hgp véi nghién ctiu ctia Tran &
ctv. (2021) trong viéc két hgp enzyme cellulase
va pectinase d€ tang kha nang trich ly cac hop
chat polyphenol tti vo va thit qua ca phé.

Ngoai ra két qua con cho thdy ham lugng
phenolic téng ting khi ting dan noéng do hon
hgp enzyme dén mic khoang 0,2%. Tuy nhién
khi ti€p tuc tang néng do enzyme ham lugng
phenolic tong sé giam. Két qua nay c6 xu huéng

tuong dong véi nghién ctiu trich ly phenolic tu
ba nho ctia Drevelegka & Goula (2020), nguyén
nhan cé théla do su gidng nhau gitia ban chét cta
nguyén liéu va enzyme. Cac nghién ctiu truéc
day ciing cho thdy rang van t0c phan ting ting
lén khi nong do enzyme ting nhung khi nong
dd enzyme bao hoa véi ndng do co chét, van téc
phén ting khong thay ddi hodc khong tang thém
khi tiép tuc ting néng do enzyme (Nguyen &
ctv,, 2011).

3.3. Phén tich bé mdt dap tng véi hoat tinh
chong oxy héa

Anh huéng ctia cic yéu t6 thi nghiém dén
hoat tinh chéng oxy héa thong qua danh gia hoat
tinh khtt géc tu do dugc thé hién trong Bang 4 va
Hinh 4. Tl mtc y nghia ctia cac hé s6 hoi quy,
Phuong trinh 3 va 4 dugc thiét 1ap thé hién mdc
d6 anh hudng va sy tuong tac ctia ctia cac yéu to
khao sat (X1, Xz va Xs) dén hoat tinh khtt goc tu
do DPPH (Y2) va ABTS (Ys).

Y, =930,544 - 53,161X,* - 42,92X,* - 77,124X,” (3)
Y; = 1584,264 + 59,674X; — 74,469X,> - 70,216X,°~ 140,437X,> (4)
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Dai voi yéu to bac 1 kha nidng khu goc tu do
ABTS chiju anh hudng boi yéu t6 ndong do enzyme
(P < 0,05) v6i su tuong tac duong, nghia la khi
gia tang nong do enzyme sé tang hoat tinh chdng
oxy hoa tang. Su tuong tic gitia yéu t6 khong
6 tac dong cd y nghia dén kha nang chong oxy

héa. Bac hai ctia ca ba yéu t6 déu c6 anh hudng y
nghia dén ham muc tiéu (P < 0,05). Cac yéu t6 &
bac hai nay tuong quan véi hoat tinh chéng oxy
hoéa theo chiéu ngugc, tic khi c6 sy tang ctia cac
yéu t6 nay thi hoat tinh khi goc tu do DPPH va
ABTS sé giam va ngudgc lai.

Orthog
Term Estimate
X3*X3 -62.80518
X1*X1 -22.57345
X3(0.1,0.3 19.93137
X2*X3 19.15811
X1(45,55)  -17.94756
X2*X2 -17.16387
X2(3.5,4.5 14.36131
X1*X3 -9.25921
X1*X2 7.67285

Orthog
Term Estimate
X3*X3 -114.3628
X3(0.1,0.3 53.4852
X2*X2 -24.4882
X1*X2 23.7723
X1*X1 -23.1388
X1*X3 19.1470
X1(45,55) -19.0078
X2(3.5,4.5 7.5253
X2*X3 -2.2218

(A)

(B)

Hinh 4. Mtc d6 anh hudng cua 3 yéu t6 khao sat do trich ly (X,), pH trich ly (X;) va nong do
enzyme (X;) dén chi tiéu hoat tinh khti goc tu do DPPH (2,2-diphenyl-1-picrylhydrazyl) (A) va
ABTS (2,2'-azinobis-3-ethylbenzothiazoline-6-sulfonic acid) (B).

Chiéu hudng tac dong ctia cac yéu t6 khao
sat dén hoat tinh khti goc tu do DPPH va ABTS
dugc thé hién trong Hinh 3. Cac anh hudng nay
déu thé hién theo dudng cong, tuong thich véi
phuong trinh héi quy bac hai. Khi nhiét d¢ tang
lén 50°C thi kha nang kht goc tu do DPPH va
ABTS ctia dich trich ciing tang va dat dat mtc
cao nhat. Tuy nhién, khi ting nhiét d¢ trich ly
tang vugt qua 50°C thi hoat tinh chong oxy héa
bat ddu xu huéng giam. Diéu nay dugc ly giai 1a
do hoat tinh chdng oxy héa phu thudc vao do
tang giam ham lugng hgp chét phenolic theo
nhiét do. Bén canh dé hoat tinh ctia cdc hgp chét
phenolic rat nhay cam véi nhiét d¢ cao (Nguyen
& Phan, 2023).

V6i xu hudng tuong tu, khi pH tang thi hoat
tinh kht goc tu do DPPH va ABTS ciing ting
va dat gia tri 16n nhat tai pH 4. Sau mtc pH nay
hoat tinh chong oxy hoa giam dan. Két qua ciing
cho thay hoat tinh chéng oxy hoa theo DPPH
va ABTS ting lén mtic cao nhit & ving nong
do enzyme 0,2%. Theo Munde & ctv. (2017) khi
tang nong do enzyme dén mic do nhét dinh thi

sé bao hoa v6i nong do co chat trong mai trudng,
ttt d6 lugng san phdm tao thanh sé khong thay
d6i hodc giam xudng do anh hudng ctia tic nhan
oxy hoa trong moi truong trich ly. Phan & ctv.
(2018) da bao céo rang chat phenolic 1a yéu t6
chinh gép phén tao nén kha nang chéng oxy hdéa
ctia nguyén liéu thuc vat.

3.4. T6i vu héa qua trinh trich ly

Trén co s6 mo hinh bac 2 da xay dung dugc,
két qua t6i uu hoa theo ham lugng phenolic tong
dat dugc tai cac diéu kién t6i vu nhiét d6 48,5°C,
pH 4,1 va néng do enzyme 0,23% (v/w) la 164,26
(mg GAE/g VCK). Trong khi dé hoat tinh khu
goc tu do DPPH cua dich trich polyphenol theo
mod hinh téi vu 1a 936,52 (umol TE/g VCK) dat
dugc tai cac diéu kién nhiét do 49,1°C, pH 4,1
va nong do enzyme 0,22% (v/w). Va tai cac diéu
kién t6i uu nhiét do 49,5°C, pH trich ly 4,0 va
nong do enzyme 0,22% (v/w) thi hoat tinh kht
gbc tu do ABTS cua dich trich udc tinh dat dugc
cao nhat la 1591,47 (umol TE/g VCK).
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Bang 5. Cac thong s6 t6i uu ctia qua trinh trich ly polyphenol tii vo lua hat diéu theo mo hinh t6i uu va

thuc nghiém
Yéu t6 khao sat Chi tiéu theo doi
Nhiét do Néng dé TPC DPPH ABTS
0) pH enzyme (mg GAE/g (umol TE/g (umol TE/g
(v/w) VCK) VCK) VCK)
Gié tri du 48,5 4,1 0,23 164,26
doan 936,52
49,1 41 0,22
49,5 40 0,22 1591,47
Gid tri thyic 49,0 40 0,22 16503 + 1,17 898,63 +25,56  1597,24 + 22,5
nghiém
Saiso 0,47 % 4,05 % 0,36 %
tuong doi

*TPC:totalphenoliccontent; DPPH: 2,2-diphenyl-1-picrylhydrazyl; ABTS: 2,2 -azinobis-3-ethylbenzothiazoline-

6-sulfonic acid

Tu két qud dy doan cua moéd hinh, thuc
hién kiém chiing thuc té véi cac thong s6 trich
ly dugc tinh chon phu hgp. Két qua thé hién
nhu trong Bang 5. C6 thé két ludn ring ham
lugng phenolic tong TPC, hoat tinh khti géc
tu do DPPH va hoat tinh khtt géc tu do ABTS
thu dugc ti thuc nghiém khac biét khong c6 y
nghia véi két qua ly thuyét tinh toan tii mo hinh
(chénh léch khong qua 5%). biéu d6 cho thay
mo hinh bé mat ddp ing dugc xay dung c6 tinh
chinh xdc cao va c6 thé st dung d€ mo6 phong
két qua cua qua trinh trich ly vo lya hat diéu.

Loi Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bt ky mau thuan gitia cac
tac gid
Loi Cam On

Nghién ctiu dugc tai trg bdi Bo Gido Duc &

bao Tao trong khudn khé dé tai ma s6 B2022 -
NLS - 02

4. Két Luan

Phuong phap quy hoach thuc nghiém bé mat
dap tng da dugc st dung thanh cong d€ t6i uu
héa qua trinh trich ly polyphenol ti vo lua hat
diéu c6 sy hod trg ctia hon hop hai loai enzyme
la cellulase va pectinase. Diéu kién trich ly t6i uu
dugc xac dinh tai nhiét do 49°C, pH 4, nong do
enzyme 0,2% (v/w). O diéu kién t6i vu hda, cic
gia tri thuc nghiém tuong thich véi cac gia tri
dugc du doan ti mo hinh bac hai. Dich trich vo
lua hat diéu dat dugc ham lugng phenolic téng &
muc 165,03 (mg GAE/g VCK), hoat tinh kht goc
tu do DPPH la 898,63 (umol TE/g VCK) va hoat
tinh khtt goc tu do ABTS la 1597,24 (umol TE/g
VCK). Két qua nghién ctiu cta dé tai la co s¢ dé
phét trién cic ché phdm giau polyphenol nhim
nang cao gia trj gia tang cho cac nguyén liéu phu
phé phim tu thuc vat.
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