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ABSTRACT

This study was conducted to evaluate the use of pectinase to
degrade pectin in cocoa mesocarp. A completely randomized
design with two factors was used: enzyme concentration (0.5, 1,
& 3%) and treatment time (30, 60, 90, and 120 min). The results
showed that increasing both enzyme concentration and treatment
time significantly decreased the pectin content in cocoa mesocarp,
from 4.86 to 0.08%. Similarly, viscosity decreased with increasing
enzyme concentration and treatment time. Pectin was greatly
degraded when treated with a 3% enzyme concentration for 120
min. These findings underscore the potential of pectinase to modify
the properties of cocoa pod husk, which can be used to develop
high-value products, contributing to maximize the utilization of
this agricultural by-product.
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TOM TAT

Nguyén ctiu nay nham danh gia anh hudng ctia pectinase
dén qua trinh xt ly thit vo qua cacao. Thi nghiém dugc b6 tri
theo kiéu khéi hoan toan ngau nhién véi hai yéu t6 la nong
do enzyme (0,5; 1 va 3%) va thoi gian xt ly (30, 60, 90 va
120 phut). Két qua nghién ctiu cho théy rdng, viéc ting nong
do enzyme va thoi gian xt ly lam giam dang ké ham lugng
pectin c6 trong vo qua cacao, tu 4,86% xudng con 0,08%.
Tuong ty, do nhét clia mau giam khi tang nong do enzyme
va thoi gian xu ly. K&t qua nghién ctiu da chi ra rang, st dung
pectinase & nong do 3% va thoi gian xt ly 120 phut la diéu
kién dé dat dugc hiéu qua xu ly pectin cao nhat. Két qua
nghién ctiu nay md ra trién vong ting dung pectinase dé lam
thay d6i ddc tinh cta vé qua cacao, tit d6 ting dung d€ phat
trién cac san phdm c6 gia tri cao, gép phan tan dung téi da
ngudn nguyén liéu phu phdm nay.
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1. Dt Vin DPé

Céy cacao (Theobroma cacao L.) c6 ngudn
goc tu cac vung nhiét déi 6 Trung va Nam My
(Afoakwa, 2014). O Viét Nam, cay cacao dugc
trong rong rai tai mot s6 khu viic nhu Tay Nguyén
va mot s6 tinh thudc Pong bang song Cliu Long
(Nguyen & Luu, 2014). Tuy nhién, nganh cong
nghiép cacao hién nay dang doi mdt véi thach
thic 16n trong viéc xu ly lugng l6n phu phim
phat sinh trong qua trinh ché bién, udc tinh
chiém 85% san lugng qua cacao (Handojo & ctv,,
2019). Nhiing phu phdm nay bao gom vo qua,
16p nhay va vo hat cacao (Barisi¢ & ctv., 2020).
Trong do, thit vo chiém khéi lugng 16n trong qua
cacao, xap xi 50% (Sobamiwa & Longe, 1994).
Nhiéu nghién ctiu gan day da tim cach tan dung
vO qua cacao d€ ting dung trong thuc phdm,
chang han nhu sti dung chit xo hoa tan tii thit vo
qua cacao lam chit thay thé chat béo trong banh
nudng x4p s6 co la (Martinez & ctv., 2011), lam
giau chat dinh dudng cho san phdm banh ép dun
(Jozinovié & ctv., 2019).

Pectin la polysaccharides cé trong tu nhién &
thuc vét, bao gom cac don vi acid galacturonic
dugc lién két bai cac lién két a - (1> 4) (Chan &
Choo, 2013). Thit vd qua cacao dugc coi la nguon
cung cdp ham lugng pectin dang ké (Blakemore
& ctv., 1966) va c6 tiém nang lam thanh phéan
trong ché bién mit. Do d¢ nhét cua pectin kha
cao da lam anh huéng gid tri cdm quan cta san
phdm (Oddoye & ctv., 2013) nén viéc loai bo
pectin trudc khi ché bién cting 1a mot cong doan
cén thiét trong san xudt mit cacao. D€ phan giai
pectin nguoi ta thuong st dung pectinase giup
lam giam d¢ nhét va giai phong cac phan tu
dudng don (Mulluye & Atnafu, 2022) va nhé do
phén thit vo sau khi xti Iy enzyme dugc ting dung
lam muit cacao.

Nghién ctiu nay tdp trung vao viéc ting dung
pectinase dé xu Iy pectin c6 trong thit vo qua cacao.
Qua d¢, danh gia hiéu qua ctia pectinase trong viéc
phéan huy pectin va mé& ra nhiing ting dung tiém
ndng cua thit vé qua cacao sau khi xt ly.

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

Nguyén liéu: Qua cacao (Theobroma cacao
L.) giong Trinitario dugc mua tai vudn cua
tinh Tra Vinh.

Pectinase dugc cung cdp bdi NJDULY cua
Trung Qudc, dang bot, mau nau vang nhat, dugc
chiét xuét boi Aspergillus niger va dugc bao quan
62 - 8°C. Diéu kién t6i uu ctia Pectinase la pH 2 -
5; nhiét do tu 30 dén 50°C va hoat d6 > 35 u/mg.
Acid citric va ethanol dugc cung cip bdi cong ty
Xilong Scientific ctia Trung Qudc.

2.2. Khao sat sy anh hudéng cua ndng do
enzyme va thoi gian xu li caa Pectinase dén
thit vo qua cacao

Thit vo qua cacao dugc xay nhuyén véi nude
(1:2, v/w), trong 2 phut nhu thi nghiém tham do
da thuc hién trugc do. Sau d6, mau dugc khao sat
v6i nong do enzyme 0,5; 1 va 3% so v6i nguyén
liéu (v/w) va thoi gian xt ly la 30, 60, 90 va 120
phut. Trong sudt qué trinh xt ly thi mau dugc
giti 6n dinh & nhiét d6 50°C trong bé diéu nhiét
(Mai & ctv., 2016). Sau qua trinh thaly phan, mau
dugc bat hoat enzyme & nhiét do 95°C trong 15
phut (Hoang & ctv., 2020).

2.3. Cac phuong phap phan tich cac chi tiéu

Mau sic: Dugc xdc dinh bang mdy do mau
Colorimeter Cs - 10 (Trung Qudc) theo hé L*, a*, b*.

Do Brix: Dugc xdc dinh bang khuc xa ké
HI96800 (My).
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Am d¢: Pugc xac dinh theo phuong phép
AOAC (Horwitz, 2010).

Ham lugng pectin: Pugc xdc dinh bang
phuong phap thuy phan st dung acid citric véi
mot s hiéu chinh (Dos Santos & ctv., 2021). Mau
dugc say kho & nhiét do 60°C va dugc nghién
thanh bot. Ban dau, bot vo duge hydrat hoa biang
nudc cat trong 10 phut dong thoi khudy bing
may khudy tit (WH220-HT). Sau dé, axit citric
6 nong do 0,1% dugc thém vao (1:50, w/v) va

dung dich dugc dun néng trén bép dién trong
khi khudy & nhiét do 90°C trong 60 phut. Tiép
theo, dung dich dugc lam ngudi dén 30°C trong
bé nudc da roi loc bang gidy loc dé thu dugc
phan néi phia trén. Sau do, pectin dugc két tta
béang cach thém ethanol 96% (1:2, v/v) vao phan
ndi phia trén trong 30 phut ¢ nhiét do lanh. Cudi
cung, két taa dugc sdy kho trong 1o & 40°C trong
khoang 12 gio dé thu dugc pectin. Phan trdm
pectin dugc tinh theo cong thurc sau:

Khoi lugng pectin thu dugc

x 100%

Ham lugng pectin (%) =

Khoi lugng mau st dung

Do nhét: Puge xdc dinh bing may do do
nhét Brookfield Viscometer DV2T extra (My).
Mau dugc rét vao 6ng chia khi mau 6n dinh &
nhiét do phong trong 24 gi®, mau dugc do véi
dau do V-73 & téc do cat 0,11; 0,21; 0,42; 1,05;
2,10; 4,205 6,305 10,505 21,01; 33,61 va 42,02 1/s
(Potanin & Maron, 2021).

2.4. X ly 6 liéu

Cac thi nghiém dugc lap lai 3 lan. Thi nghiém
dugc xt ly thong ké bang phan mém IBM SPSS
Statistic 20 va Microsoft Excel 2016. Phéan tich
ANOVA cho thi nghiém 2 yéu t6 v6i do tin cay
95% dugc stt dung d€ danh gia anh hudng ctia cac

yéu t6 khao sat. Trac nghiém Tukey dugc st dung
dé so sanh su khac biét gitia cac nghiém thic.

3. Két Qua va Thao Luén
3.1. Am d va d¢ Brix

Am do va do Brix 1 2 chi tiéu c6 thé lién quan
dén hiéu qua xt ly pectinase déi v6i thit vo qua
cacao. Viéc danh gid tac dong ctia néng do va
thoi gian xu ly pectinase tii d6 tim ra dugc diéu
kién xt ly pectinase phu hgp d€ ting dung vao
thuc phdm. Két qua xu ly enzyme dén dm do va

Brix ctia san phdm dugc trinh bay & Bang 1.

Bang 1. Anh hudng cua thoi gian va ndng d6 enzyme dén &m do va d6 Brix cia mau

Am do Do Brix
Thoi gian Nong do (%) Nong do (%)
(phut) 0,5 1 3 0,5 1 3
30 90,14 £ 0,29 93,52+ 1,47 94,13+0,24 2 +0,02% 2+0,01% 3 +0,01%
60 93,11 £ 1,25 94,21 £0,22 94,40+ 0,12 2+ 0,01 2+ 0,05 3+0,01
90 93,56 £ 0,07 94,26 + 0,54 94,65+ 0,074 2+ 0,04 3+0,010Y 3+0,017
120 94,53 £0,82 94,79 £0,21 95,05+ 0,37 2+0,01% 3+0,010Y 3 +0,022

Cdc gid tri di kém chii cdi viét nhé x,y thé hién sy khdc biét ciia do Brix trong cung mot thdi gian xit Iy enzyme
6 P < 0,05. Cdc gid tri di kém chit cdi viét I6n X, Y, Z th€ hién su khdc biét ctia dp Brix trong cting mot nong do

xu Iy enzyme 6 P < 0,05 .
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Két qua phan tich ANOVA tii Bang 1 cho thay
khi sti dung enzyme & cac ndong do va thoi gian
khéc nhau anh hudéng khéng cé y nghia dén 4m
do (P > 0,05) nhung anh hudng c6 y nghia dén
d0 Brix ctia san phdm (P < 0,05). Cu thé, khi kéo
dai thoi gian xu ly tit 30 phut dén 120 phut thi
dm d¢ ctia mau cang nhiéu tti 90,14 dén 94,53%
tai nong do 0,5%, va khi ting nong do pectinase
1én 3% thi 4m d¢ ctia mau tang lén dén 95,05%
& thoi gian 120 phut. Diéu nay c6 thé giai thich,
viéc ting thoi gian xu ly lam tang kha nang
pectinase cat cac lién két glucoside ndi gitia cac
axit galacturonic véi nhau, anh huéng dén kha
ndng giti nudc, khién cho ham lugng nudéc luén
thay d6i. That vay, trong cdu truc phén tt, pectin
sé tao thanh mang luéi khong gian ba chiéu gian
giti cac phan ti nudc bén trong hoac lién két véi
cac phén tt nudc nhd vao cdc nhom -OH. Khi
tang nong do pectin hoac kéo dai thoi gian xt ly,
cdu trac pectin bi phan cit dan dén mang khong
gian ba chiéu bi pha huy sé giai phong cac phan
tt nudce thanh dang tu do. Do véy, xac dinh 4m
d6 nudc c6 thé dé dang hon.

Bén canh do, két qua tu bang 1 cho thay, do
Brix cia mau dao dong tu 2 dén 3. Khi ting
nong do enzyme tii 0,5 1én 3% thi d¢ Brix tang
lén 3, trong trudng hgp nay co thé két luan la

pectinase phan gidi pectin tao ra cac nguon

monosaccharide lam ting ham lugng chét kho.
Céc monosaccharide thuong c6 vi ngot. Do do,
viéc ting d¢ Brix co6 thé tang vi ngot cua san
phdm, gép phan han ché lugng dudng trong
qua trinh ché bién. That vay, su gia tang vé do
Brix nay c6 thé dugc giai thich do pectinase
phan giai protopectin khong hoa tan trong thit
qua thanh dang pectin hoa tan, tao diéu kién dé
dich bao thoat ra nhiéu hon, dong thoi lam tang
lugng chat kho hoa tan trong dich qua (Tapre &
Jain, 2014).

3.2. Mau sic

Mau sic la mét nhén t6 quan trong anh hudng
dén hinh thtic cu6i cung ctia san phdm. Theo
két qua tit Bang 2, phan tich ANOVA cho thay
noéng do va thoi gian xt ly enzyme anh huéng
6 y nghia (P < 0,05) dén mau sic ctia san pham.
Cu thé, khi ting néng do enzyme 0,5; 1 va 3%
trong cung thoi gian 30 phut thi gid tri L* ctia san
phdm giam lan lugt 1a 6,40 + 0,45; 2,77 + 0,29 va
1,72 £ 0,04; di€u nay cho thay khi tang nong do
enzyme thi mau sic ctua san phdm dam hon so
v6i ban d4u. Tuong tu nhu vay, khi kéo dai thoi
gian xt ly ti 30 1én 120 phat tai nong d6 0,5% thi
gia tri L* ciing giam lan lugt 1a 6,40 £ 0,45; 6,39
+ 0,05; 3,67 + 0,84 va 0,08 + 0,01; diéu nay cling
cho thdy mau sic ctia san phdm ciing ddm dan

khi kéo dai thoi gian.
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Bang 2. Anh huéng ctia thoi gian va ndng d6 enzyme dén mau sic ctia san phdm

Thoi gian (phut) Nong do (%) Mau sic
L* a¥ b*

0,5 6,40 + 0,45 0,41 + 0,08A8 21,84 + 1,81

30 1 2,77 + 0,29 -1,87 + 0,108 21,79 + 1,63
3 1,72 £ 0,04 -1,61 £ 0,213 20,91 + 0,08

0,5 6,39 + 0,058 -1,94 + 0,338 14,20 + 2,708

60 1 1,72 £ 0,04 -0,46 + 0,838 18,01 + 1,92%¢
3 1,58 £ 0,16 4,24 + 0,81 16,38 + 0,38

0,5 3,67 + 0,84 1,57 + 0,268 13,90 + 0,238

90 1 0,15 + 0,10 4,24 + 0,818 18,78 + 0,17°¢
3 1,80 + 0,16 0,40 + 0,37 9,92 + 0,46

0,5 0,08 + 0,01 1,33 + 0,04A8 11,00 + 1,338

120 1 1,64 + 0,24 3,10 + 0,668 16,11 +0,01%¢
3 1,14 £ 0,084 -4,51 + 1,734 -2,74 + 1,344

Cdc gid tri di kém chii cdi viét I6n A, B, C thé hién sy khdc biét ciia mau trong cung mot nong do xit Iy enzyme
6 P < 0,05. Cdc gid tri di kém chii cdi nhé a,b,c thé hién sy khdc biét ciia mau trong ciing mot thoi gian xit ly

enzyme 6 P < 0,05.

Viéc kéo dai thai gian xt ly va ting nong do
pectinase lam giam d¢ nhét san phdm, nhung khi
kéo dai thoi gian xt ly nhu véy thi san phdm tiép
xuc ngoai khong khi cang 1au. Diéu nay, thuc ddy
qua trinh oxy hod va lam thay d6i mau sac ctia san
phdm. That vay, gia tri L* bi gidm di cho thay viéc
cat mach pectin xay ra dong thoi v6i phan ting oxy
hod lam thay d6i mau sac ctia san pham.

3.3. Ham lugng pectin

Pectin 1a mot polysaccharide phtic tap co
chua axit D-galacturonic lién két véi nhau

bang lién két B-1,4 glycosidic (Nguyen & ctv,,
2022). Khi ting nong do va thoi gian xt ly cta
pectinase, pectin ¢é thé bi thuy phan, enzyme
lac nay c6 thé cat cac lién két glycosidic ndi gitia
cac axit galacturonic v6i nhau. Cu thé, & néng
do enzyme cao va thai gian xt ly 1au hon, pectin
cang dé bi thuy phan thanh cac monosaccharide
va oligosaccharide. That vdy, diéu nay thong nhat
v6i két qua da dugc trinh bay ¢ Bang 3, ham
lugng pectin giam khi taing nong do enzyme va
kéo dai thoi gian xt ly.

Bang 3. Anh hudng ctia néng do va thai gian xt Iy enzyme dén ham lugng pectin

Thoi gian (phut) Noéng d6 (%)
0,5 1 3
30 4,86 + 0,124 0,24 + 0,028 0,20 + 0,028
60 1,67 + 0,63 0,34 + 0,01°® 0,18 + 0,01°®
90 1,39 + 0,03 0,52 +0,01°® 0,13 + 0,03
120 0,3 0,024 0,26 + 0,018 0,08 + 0,018

Cdc gid tri di kém chit cdi viét I6n A, B, C thé hién su khdc biét cia pectin trong cing mot nong do xit ly
enzyme 6 P < 0,05. Cdc gid tri di kém chit cdi viét nhéd a,b,c thé hién sy khdc biét ctia pectin trong cting mot thoi

gian xii ly enzyme & P < 0,05.
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Khi st dung nong do la 0,5% va thoi gian xt
ly 30 phat, thi ham lugng pectin con lai sau khi
thuy phan la 4,86 + 0,12%, sau d6 kéo dai thoi
gian xt ly 1én 120 phut thi nong d6 con lai 1a 0,3
+0,02%. Khi tang nong do enzyme 1én 6 lan, néu
thoi gian xti ly 30 phat thi pectin hau nhu bi pha
huy hét, ham lugng con lai 14 0,20 + 0,02%.

Theo két qua & Bang 3, phan tich ANOVA
cho thdy néng d¢ va thoi gian xu ly enzyme
anh hudng c6 y nghia (P < 0,05) dén ham lugng
pectin trong viéc xti ly thit vo qua cacao. Do vay,
thoi gian xt ly enzyme dugc chon la 120 phut,
khi d6 ham lugng pectin 1a 0,3 + 0,02% tai nong

do 0,5% va giam con 0,08 + 0,01% khi taing nong
d0 1én 3%.

3.4. Anh huéng ctia ndng do va thoi gian xi Iy
pectinase dén d9 nhét cua thit vo qua cacao

Trong vo qua cacao, ham lugng pectin chia
6,0 - 12,6% khoi lugng chat kho (Lu & ctv., 2018)
la nguyén nhan tao nén do nhdét cao, lam can
tré ddng k€ qua trinh ché bién tao ra san phidm
mut cacao. Viéc st dung pectinase d€ thuy phan
pectin la mot giai phap hiéu qua nham giam do
nhét ctia sdn phim.

Bang 4. Anh hudng d6 nhét ctia thit vo qua cacao bai ndng d6 va thai gian xit Iy enzyme

Thoi  Néng T6c do cat (1/s)
gian do

(phit) (%) 0,11 0,21 0,42 1,05 2,1 42 63 10,5 21,01 33,61 42,02
0,5 223,43 150,69 71,24 25,61 7,94 3,71 2,76 1,89 1,21 0,88 0,76
30 1 215,27 147,84 70,53 23,29 6,76 3,63 2,54 1,80 1,14 0,83 0,69
3 210,08 129,83 66,88 19,40 6,72 3,85 2,82 1,84 1,16 0,81 0,69
0,5 186,54 141,24 65,09 21,97 7,06 3,66 2,73 1,89 1,23 0,86 0,75
60 1 174,77 134,46 66,07 24,29 7,49 3,83 281 194 1,15 0,80 0,70
3 163,71 122,69 60,37 1691 6,33 3,55 2,74 190 1,22 090 0,74
0,5 181,54 137,32 71,33 26,54 8,06 3,84 2,88 2,00 1,29 094 0,82
90 1 157,44 121,98 55,37 15,76 6,62 3,66 2,72 197 1,21 0,86 0,70
3 149,65 120,02 51,18 15,16 6,74 3,81 294 2,03 1,18 0,80 0,66
0,5 141,24 110,92 50,56 14,62 5,78 3,48 2,62 1,85 1,12 0,83 0,72
120 1 142,67 105,57 46,81 12,52 6,10 3,76 2,82 2,02 1,26 0,88 0,77
3 141,24 108,43 50,56 13,02 6,03 3,54 2,71 1,87 1,16 0,78 0,67

Phan tich ANOVA cho thay cac yéu t6 thoi
gian xt ly va nong d¢ enzyme c6 tac dong dang
ké (P < 0,05; Bang 4) dén qua trinh thuy phan
pectin cling nhu d¢ nhét cta thit vo qua cacao.
Cu thé theo két qua thi nghiém & Bang 4, khi ting

thoi gian xt ly tii 30 phut 1én 120 phut véi ndong
d6 0,5% va téc do cat 0,11 1/s thi d6 nhét cha thit
vO qua cacao giam tl 223,43 xudng con 141,24
Pa.s. Tuong tu, khi ting nong do enzyme tti 0,5
1én 3% & thoi gian xt ly 30 phut va téc d6 cat 0,11
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1/s, thi qué trinh thuy phéan pectin dién ra cang
nhanh, din dén d6 nhét cua thit vé qua cacao
cang giam véi gia tri tlt 223,43 xudng con 210,08
Pa.s. Tuy nhién, d6 nhét dat 6n dinh khi & thoi
gian 120 phut tai cac nong d6 0,5; 1 va 3% vdéi gia
tri 1an lugt 1a 141,24; 142,67 va 141,24 Pa.s, diéu
nay cho thay cac lién két pectin c¢é kha ning da bi
thuy phén gan nhu hoan toan trong khoang thoi
gian khao sat nay. Bén canh d¢, thi nghiém tién
hanh xac dinh d¢ nhét cta thit vo qua cacao dya
vao toc do cit. Két qua nghién ctiu cho thay, téc
dod cat cang 16n thi do nhét tuong tng cang bé.

biéu nay phu hgp véi cac nghién ctiu trude do,
trong d6 pectin thudng thé hién tinh chit gia déo
hodc lam loang do tdc dong ctia lyc cit, tuan theo
tinh chét ctia chat 1ong phi Newton & téc do cat
cao (Pinkaew & ctv., 2024). Tinh chit dong chay
tuong tu cling dugc quan sat thay trong dung
dich pectin siu riéng (Jong & ctv., 2023).

S6 liéu trén Bang 4 dugc thé hién r6 hon thong
qua Hinh 1. D6 thi minh hoa sy khac biét r6 rang
moi quan hé gitia téc do cat va do nhét thong qua
su giam d6 nhdét khi cang tang t6c do cat.
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250
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@®@Enzyme 1% 30 phlit @ Enzyme 1% 60 phit @ Enzyme 1% 90 phit @ Enzyme 1% 120 phit

Két qua thi nghiém cho thdy rang & diéu kién
thoi gian xt Iy ngan, ndng do enzyme thép va toc
do cat nho, do nhét ctia mau dat gia tri cao nhat
223,43 Pa.s. Nguogc lai, 6 diéu kién thoi gian xt
ly lau, n6ng d6 enzyme cao va t6c do cat 16n, do

nhét giam xudng mic thap nhat 0,67 Pa.s.
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4. Két Luan

Nghién ctiu da cho cho thdy viéc diéu chinh
nong do va thaoi gian xt ly pectinase la yéu to
quyét dinh trong viéc diéu chinh ham lugng
pectin trong thit vo qua cacao, véi tac dung cta
pectinase lam gidm pectin trong mau dang ké.

Tap chi Nong nghiép va Phdt trién 24(4)

www.jad.hcmuaf.edu.vn




Trudng Pai hoc Nong Lam TP. H6 Chi Minh

97

Cu thé, & nong d6 0,5% va thoi gian xt ly 30
phut ham lugng pectin con 4,86%, sau khi ting
nong do 1én 3% va thai gian xu ly 120 phut giam
con 0,08% ham lugng pectin con lai trong mau.
Dong thoi, viéc sti dung pectinase cling lam gia
tang ham lugng chét kho hoa tan c6 trong mau
v6i nong do 3% va thoi gian xti ly 120 phat dat
do Brix la 3. Bén canh do, viéc stt dung pectinase
dé€ phéan huy pectin lam thay d6i d¢ nhét cta thit
VO qua cacao gitip md rong kha nang ing dung
ctia vo qua d€ ché bién cac san phdm, gop phan
nang cao gia tri va da dang hda san phdm tu phu
phdm vo qua cacao.

Loi Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 béat ky mau thuan gitia cac
tac gia.

Loi Cam On

Cong trinh nay dugc tai trg boi Truong Dai
hoc Nong Lam TPHCM véi ma s6 dé tai CS-
SV23-HHTP-04.
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