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Effects of a mixture of betel leaf and pomelo peel essential oils on the quality
of cold-air dried Nhan Hau persimmon cultivar (Diospyros kaki Thunb.)

Dinh Thi Hien
Abstract
Nhan Hau cold-air dried persimmon (Diospyros kaki Thunb.) is one of the most popular fruit products in East Asia. The
quality of dried persimmon depends on many factors, including: raw material quality, drying method, spray solution,
misting method and preservation, all of which affect color, tannin content, sugar levels, and other quality attributes. This
study aimed to evaluate the use of essential oils as an alternative to chemical preservatives for the preservation of Nhan Hau
freeze-dried persimmons at 20°C. A mixture of betel leaf essential oil and pomelo peel essential oil at a concentration of
10%, combined with 3% citric acid was periodically sprayed onto the surface of peeled persimmons every 72 hours over a
four-week period. The results showed that sugar content increased, tannin content decreased, and both color and storage
quality of the persimmons were improved compared to the control after four weeks of cold-air dring.
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DANH GIA PIEU KIEN TANG TRUONG VA KHA NANG SINH TONG HOP
EXOPOLYSACCHARIDE (EPS) CUA CAC CHUNG Lactobacillus sp.

Lé Vin Héau'", Nguyén Phuc Long?, Trinh Van C6°, Ng6 Huynh Phuong Thao!
TOM TAT
Lactobacillusthudéc nhémvikhudnlactic (Lactic Acid Bacteria - LAB) co kha nangsinh ténghgp exopolysaccharide
(EPS), mot loai polysaccharide ngoai bao dugc tiét ra moi trudng nuoi ciy. Nghién ctiu nay danh gia diéu kién anh
hudng dén kha ning ting trudng va sinh tdng hgp EPS dugc thu tii dich 1én men bang phuong phép phenol-sulfuric
ctia bon chting Lactobacillus plantarum, Lactobacillus acidophilus, Lactobacillus fermentum, Lactobacillus salivarius.
Két qua nghién ctiu cho théy, khoang thdi gian tli 24 dén 48 gi¢ a thoi diém t6t nhat d€ thu nhén sinh khéi vi khuén.
Ham lugng EPS thu dugc cao nhat khi tang sinh ca bon chiing Lactobacillus sp. trong mdi truong MRS 1ong & cung
diéu kién (pH 6.0, nhiét do 28°C va 24 gio) v6i ham lugng EPS dat tii 829,14 dén 1.032,28 pg/mL. Riéng doi véi
L. salivarius, diéu kién pH 5,0 cho ham lugng EPS cao hon. Kha nang hoa tan EPS trong nudc ctia ca bon chung dat
tli 88,35 dén 91,01%. Nhiing két qua nay cho thdy tiém nang ting dung cac chting Lactobacillus trong san xuat EPS
phuc vu cho cac muc dich cong nghiép thuc phim, dugc phdm va néng nghiép.
Tii khoa: Exopolysaccharide, Lactobacillus sp., phenol-sulfuric, Lactic acid bacteria

I. DAT VAN BE . EPS

Xu hudng ting dung polymer tu nhién trong nhiéu linh Cé‘ ngudn goc tii vi khudn s hitu cdu triic dic th, mang lai
viic da thic ddy sy phat trién clia cac nghién ciu nhdm ~ tiemnangung clung rong rai trong hoa hoc, y hoc va cong
san xudt exopolysaccharide ti vi khun (Nguyen et al., 2020) nghiép thyc phdm (Kanmani et al., 2011). Tuy nhién, viéc
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khai thac va thuong mai hoa EPS, déc biét [a tii vi khuén
lactic, van con gdp nhiéu trd ngai do san lugng sinh khéi
théap. K& it khi LAB dugc cong nhén la an toan (GRAS -
Generally Recognized As Safe), viéc t6i tiu hoa quy trinh thu
nhan va tach chiét EPS da trd thanh hudng tiép can day hia
hen nham san xuét EPS ddp ting cic yéu ciu trong nganh
thuic phdm (Harutoshi, 2013). Nh¢ ciu triic da dang va tinh
an toan cho con ngudi, EPS do vi khudn lactic sinh tong hop
thu hut sy quan tam hon so v6i EPS tii cac loai khac (Luyen
et al., 2018). Thanh phin monosaccharide, vi tri lién két va
déc tinh ting dung ctia EPS do LAB tao ra phu thudc vao
chung vi khudn, diéu kién nudi cdy va méi trudng (Robijn
et al., 1996). EPS c6 kha nang ting cuong mién dich, khang
virus va chong oxy héa (Ismail & Nampoothiri, 2013; Wang
et al., 2014). Lactobacillus sp. 1a tric khuin Gram duong,
ky khi ttry nghi, khong sinh bao tt1, khong di dong va phan
ting &m tinh vdi catalase va oxidase; dugic ting dung rong rai
trong cong nghiép thuc phdm va san xuét ché phdm sinh
hoc nho kha nang sinh axit, tao mui va thity phan protein
(Wang et al., 2021). Nguyén Phu Tho va cong su (2020) da
nghién ctiu san xuét EPS ti vi khuén L. plantarum phan 1ap
ti cac san phdm 1én men truyén thong va ting dung trong
linh vuic chan nudi va thury san. Bén canh do, Truong Tién
Cong va cong su (2022) da tién hanh nghién ctiu st dung
EPS nhu mdt loai prebiotic nhdm kich thich hé mién dich
trén tom st Vivdy, viéc nghién ctiu danh gid kha nang sinh
tong hop EPS gitia cac ching Lactobacillus sp. khac nhau
nhdm t6i vu hda hiéu qua sti dung toan bo sinh khéi vi
khudn lactic s6ng cting véi cac hgp chit sinh hoc trong dich
1én men la can thiét. Muc tiéu hudng dén la tao ra cac san
phém sinh hoc c6 kha néng ting cudng stic d€ khang va
nang cao hé mién dich cho cac loai thtry san, gép phan xay
dung mo hinh nuéi trong thily san an toan va bén viing.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Bon ching vi khudn Lactobacillus sp. dung trong
nghién ctiu gom: Lactobacillus plantarum, Lactobacillus
acidophilus, Lactobacillus fermentum phéan lap tu rudt

Maoi truong MRS
broth (Himedia, An
DY) (1) ‘
I L 40 phut.

Dich 1én men tti cic

(1) Lén men sinh khoi té bao trong diéu kién phu hop
(2) Ly tam 4°C, 6.000 vong/phut, 15 phuit
| B8 sung Trichloroacetic acid (TCA) 30%, ldc 90 vong/ phut, |

tom, c4 rd phi tai khu vic dong bang song Ciliu Long
(ké thiia ti cac nghién ctiu trudc) va Lactobacillus
salivarius (Pai hoc Quoc gia TP. HCM). Tat ca bon
ching da dugc dinh danh bang phuong phap giai
trinh tu gen doan 16S rDNA va so sanh trinh tu véi dit
liéu trén ngén hang gene NCBI, lan lugt tuong dong
99,16% Lactiplantibacillus plantarum strain SKL-19
(MH424457.1), 99,38% Lactobacillus acidophilus strain
BCRC10695 (NR _043182.1), 99,35% Lactobacillus
fermentum strain 27291 (GU372717.1) va 98,46%
Lactobacillus salivarius strain TCMM17 (KP255977.1).

Hoéa chat, moi truong st dung: D-glucose
(Cat#1.08342.1000, Merck), H,SO, dam dic
(Cat#1.00731.1000, Merck), Trichlorocetic acid
(Cat#76.03.9, Merck), phenol (Cat#108.95.2, Xilong),
EtOH tinh luyén 96% (Cat#64.17.5, Chemsol) va MRS
broth (Cat#GM369-500G, Himedia).
2.2. Phuong phap nghién ciiu
2.2.1. Ddnh gid diéu kién dnh hudng qud trinh ting
trudng va sinh tong hop EPS

Dbanh gia diéu kién pH (5, 6 va 7), thoi gian nuoi
cAly (0 gid, 24 gid, 48 gid va 72 gid) va nhiét do (28°C va
30°C) 1én qua trinh tdng trudng va sinh téng hop EPS
ctia bon chung vi khuén L. plantarum, L. acidophilus,
L. fermentum, L. salivarius. Bon chiing vi khuén dugc ting
sinh 5% (v/v) trong mdi trudng MRS (Himedia, AnDo) &
cac diéu kién pH, nhiét d¢ va thoi gian khac nhau. Biéu do
duong cong tang trudng va ham lugng EPS dugc xac dinh
& cac moc thoi gian nudi cdy tai 0 gio, 24 gio, 48 giv, 72 gio
béng phuong phap dém khudn lac trén méi trudng MRS
Agar (Himedia, An Do) c6 b6 sung 0,75% CaCO, va do
ham lugng EPS béng phuong phap Phenol - sulfuric.
2.2.2. Phuong phdp thu nhdn va tdach chiét EPS sinh
tong hgp tii Lactobacillus sp.

Sinh khéi vi khudn cac chting Lactobacillus sp. sau
khi 1én men dugc tién hanh thu nhan va tach chiét EPS
theo so d6 mo ta & hinh 1 (Yuksekdag & Aslim, 2008).

(3) B& sung Ethanol (11 1é dich néi : Ethanol = 1 : 2), giti 4°C, 24
gid. Ly tam 4°C, 6.000 vong/phiit, 15 phiit 1

ching LAB (2) | (4) Trung hoa v6i nudc vo tring
T
Ly tam, thu dich néi Exopolysaccharide Do ham lugng EPS béng PP
chta EPS (3) (EPS) (4) Phenol - sulfuric

Hinh 1. So d6 thu nhan va tach chiét EPS sinh tng hop tli Lactobacillus sp.
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2.2.3. Xdc dinh ham lugng EPS bdng phuong phdp
Phenol - sulfuric

Nguyén tic dya vao phan tng thiy phan cac
polysaccharide thanh monosaccharide va tao mau véi
phenol, dung dich tao thanh c6 d¢ hap thu cuc dai tai
budc song A =490 nm.

Xay dung duong chudn D-glucose:

Can chinh xdc 0,25 (g) D-glucose cho vao binh dinh
muic 250 mL, r6i dinh mtic bang nudc cit, dugc dung
dich A ¢6 nong do dung dich D-glucose la 1.000 pg/mL.

Pha loang dung dich A cé néng do dung dich
D-glucosela 100 pg/mL (dung dich B). Lan Iugt lay 0 mL;
25 mL; 50 mL; 75 mL va 100 mL dung dich B pha thanh
100 mL thu dugc dung dich D-glucose ¢6 nong do la
0 pg/mL; 25 ug/mL; 50 pg/mlL; 75 pg/mL va 100 pg/mL.

Pha dung dich Cla dung dich D-glucose c¢6 nong do
250 pg/mL ti dung dich A. Lan lugt lay 50 mL; 60 mL;
70 mL va 80 mL dung dich C pha thanh 100 mL thu
dugc dung dich D-glucose c6 nong do la 125 pug/mL;
150 pg/mL; 175 pg/mL va 200 ug/mL.

M6i mau ldy 1 mL cho vao 6ng nghiém cé nap van,
thém vao moéi 6ng nghiém 1 mL dung dich phenol 5%,
5 mL dung dich H,SO, dam dic, lac déu cac 6ng nghiém.
Dit cac ong nghiém vao cdc nudc s6i trong 2 phit, sau do
lam ngudi cac 6ng nghiém & nhiét do phong trong 30 phut.
Do d6 hap thu quang (A) ctia cac dung dich nay & budc
song 490 nm, thu dugic cac gid tri do hap thu quang. Tt cac
két qua thu dugc, xay dung duong chudn D-glucose.

—

2.2.4. Ddnh gid kha ndng hoa tan trong nuéc cua EPS

Kha nang hoa tan trong nuidic ctia cac EPS tach chiét tti dich
nu6i cy cac chiing L. plantarum, L. acidophilus, L. fermentum,
L. salivarius duigc thuic hién theo Ahmed va cong sui (2013).

Kha ning hoa tan (%) = Khoi lugng ctia EPS trong
dich n6i/Khéi lugng mau EPS.
2.2.5. Phuiong phdp xii ly s6 liéu

S6 liéu tho dugc xt Iy va tinh toan bang Excel 2016.
Su sai khac gitia céc s6 liéu dugc xt ly bang phan mém
Minitab 21, v6i s6 mau lap lai 1a 3 va sai s6 gitia cac thi
nghiém véi muic y nghia (p < 0,05).
2.3. Thoi gian va dia diém nghién ciiu

Thai gian: 10/2022 - 10/2023.

bia diém: Phong CNSH Thy san, Trung tim Cong
nghé Sinh hoc Thanh phé H6 Chi Minh.
11 KET QUA VA THAO LUAN
3.1. Danh gia diéu kién anh hudéng qua trinh ting
trudng va sinh téng hgp EPS

Qua trinh sinh trudng va phét trién ctia vi khuén dién ra
qua bon giai doan khac nhau. Trong giai doan lity thtia (pha
log), t€ bao sinh trudng manh mé va ting s6 lugng theo cap
s6 nhan. béy 14 thoi diém thuan lgi d€ thu nhén t6i da cac
san pham dugc tao ra tii qua trinh trao d6i chat. Mdi chiing
Lactobacillus sp. khac nhau c6 thoi gian tang trudng, hinh
dang khuén lac va mau sac khac nhau (Hinh 2). Tity vao muc
dich thu nhén sinh khéi t& bao hay san pham thi cip, cin xac
dinh chinh x4c thoi diém tuong ting trong qua trinh nudi ciy.

o g
A A &

phat trién trén méi trudng MRS agar 0,75% CaCO;

95
9,0
8,5
8,0
7,5
7,0
6,5 — ], fermentum
6,0
5,5

5,0 e |, plantarum
4,5

L. acidophilus

L. salivarius

Mat d9 (Log CFU/mL)

0 24 48 72
Thoi gian (gio)
Hinh 3. Dudng cong tang trudng ctia bén chung
L. plantarum, L. acidophilus, L. fermentum, L. salivarius qua
cac moc thai gian ting trudng trong moi trudng MRS long
Két qua tii hinh 3 cho théy ca bon ching vi khuin
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déu tang truéng manh trong 24 gid dau va dat mat do
cuc dai sau 48 gio nudi cy. Theo Tran Thi Ngoc Anh va
cOng su (2018), thoi gian tang sinh t6i vu cta vi khudn
LAB la 24 gig, tuy nhién trong thi nghiém nay, sinh khoi
cao nhat dat dugc sau 48 gi6. Do do, hai moc thoi gian
24 va 48 gid dugc chon d€ danh gia diéu kién thu nhéan
sinh khoi cta cac chung L. plantarum, L. acidophilus,
L. fermentum va L. salivarius trong nghién ctiu nay. Qua
thi nghiém thdm do cho théy, nhiét d6 la mot trong
nhiing yéu t6 c6 anh hudng r6 rét nhat doi véi kha ning
sinh trudng va san sinh EPS. Do d6, trong nghién ctiu
nay yéu t6 nhiét do dugc chon dé€ danh gia & bién do hep
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(28 - 30°C). Ham luging EPS ctia cac ching Lactobacillus sp.
dugc xac dinh can c theo phuong trinh dudng chudn

2 | y=0,0085x+0,0199

g R*=09981 @
g 1,2 ...-0
Z08 )
2 R
204 R
I K
0 100 200 300

Nong dd D - glucose (ug/mL)

D-glucose tai hinh 4.
Két qua xay dung duong chuén D-glucose:

Hinh 4. Phuiong trinh dudng chuén D-glucose (tréi); phan ting mau ctia dudng chuén béng phuong phép phenol - sulfuric (phai)

Mat d6 vi khuén (log CFU/mL) néu tai hinh 5 va
ham lugng EPS (ug/mL) néu tai hinh 6 ctia chiing vi

khuén L. plantarum.
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Hinh 5. Anh huéng ctia nhiét d6 va thoi gian nudi cily dén kha ning ting truéng ctia vi khuan L. plantarum
& diéu kién pH khac nhau

Ghi chit: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.

1000 1000

1000

900 900

900

o

2 500 2 500 ] 2 500 a

N & . TN S R
2 700 — e £ 700 — 2 700 — —

: SE \ . N R y - Y & N N
600 N N % N 600 — S N 600 — .

Y RS S

s00 A N i N 500 N X N N 500 N i i
28°C  30°C | 28°C  30°C 28°C 30°C | 28°C  30°C 28°C 30°C | 28°C  30°C

Mdc 24 gir Mdc 48 gior Mdc 24 gio Mdc 48 gios Méc 24 gio Méc 48 gior

a) b) C)

Hinh 6. Anh hudng ctia nhiét d6 va thoi gian nuéi cy dén kha ning téng hop EPS ctia vi khuén L. plantarum
& diéu kién pH khac nhau

Ghi chit: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.

Chuing L. plantarum dat sinh khoi cuc dai sau 24 gio
1én men & tét ca céc miic pH: pH 5,0 (1,04 x 10° CFU/mL)
tai 30°C, pH 6,0 (1,17 x 10° CFU/mL) va pH 7,0 (1,50 x
10° CFU/mL) tai 28°C. Trong khoang pH 5 - 7 va nhiét do
28 - 30°C, thoi gian la yéu t6 anh hudng chinh dén hiéu
sudt sinh khoi. Phan tich thong ké cho thay su khac biét
c6 y nghia gitia sinh khai thu dugc sau 24 va 48 gio, xac
dinh 24 gi¢ la thoi diém t6i uu d€ tang sinh L. plantarum.

Nguigc lai, qua trinh thu nhén EPS chiu anh hudng tuong
tac gitia nhiét do va thoi gian. Tai pH 5,0, lugng EPS cao
nhat thu dugc sau 24 git 1én men ¢ 28°C (817,37 pg/mL),
cao hon so v6i 30°C (767,96 pg/mL). Do d6, diéu kién t6i
uu dé thu EPS tai pH 5,0 1a 28°C trong 24 gio.

Mat do vi khuén (log CFU/mL) néu tai hinh 7 va
ham ligng EPS (ug/mL) néu tai hinh 8 ctia chiing vi
khuan L. acidophilus.
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Hinh 7. Anh hudng ctia nhiét d¢ va thoi gian nudi cdy dén kha nang tang trudng ctia vi khuén L. acidophilus
¢ diéu kién pH khac nhau
Ghi chii: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.
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Hinh 8. Anh huéng ctia nhiét d6 va thoi gian nudi cily dén kha ning tdng hop EPS ctia vi khudn L. acidophilus
¢ diéu kién pH khac nhau

Ghi chi: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.

Nhiét do va thoi gian nu6i ciy tuong tac véi nhau
cung anh hudng dén qua trinh tang trudng ctia chiing
L. acidophilus tao sy khac biét gitia cac nghiém thic 1én men.

Qua hinh 7 cho théy, nong d¢ EPS thu dugc sau 24
gi¢ cao hon so v6i 48 git & ca ba moc pH. Tai pH 5,0 va
7,0 chi yéu t6 thoi gian anh hudng dén qua trinh téng
hop EPS, v6i ndong do cao nhat lan lugt la 837,37 ug/mL
va 900,51 pg/mL (28°C, 24 gi5). O pH 6,0 thoi gian va
nhiét do tuong tac tao khac biét c6 y nghia (p < 0,05),
EPS dat cao nhat la 958,16 pg/mL sau 24 gi¢ va giam

manh sau 48 gi¢ con 711,10 pg/mL. Qua trinh téng hop
EPS khong phu thu¢c vao mat do sinh khéi. Mac duisinh
khoi thu dugc t6i vu sau 48 gio & ca 28°C va 30°C, nhung
dé thu EPS hiéu qua, di€u kién t6t nhat 1a 28°C sau 24 gio
1én men. Pang chu ¥, du méat d6 vi khuén khong khac
biét gitia cac pH, nhung EPS thu dugc tai pH 6,0 vugt
troi so voi pH 5,0 va 7,0.

Mat do vi khuén (log CFU/mL) néu tai hinh 9 va
ham lugng EPS (ug/mL) néu tai hinh 10 ctia chting vi
khuén L. fermentum.
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Hinh 9. Anh huéng ctia nhiét d6 va thoi gian nuoi cdy dén kha nang ting trudng ctia vi khuin L. fermentum
¢ diéu kién pH khac nhau

Ghi chit: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.
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Hinh 10. Anh hudng ctia nhiét do va thoi gian nuoéi cdy dén kha ning téng hop EPS ctia vi khusn L. fermentum
& diéu kién pH khac nhau

Ghi chii: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.

Yéu t6 thoi gian va nhiét do déu anh hudng dén keét
qua thu nhén sinh khoi EPS. Nong do EPS cao nhat dat
935,02 pg/mL tai 30°C sau 48 gio, tuy nhién khong khac
biét dang ké so véi cac nghiém thuic khac (28°C, 24 va 48
gi®). Bang chuy, & pH 6,0, diéu kién 28°C sau 24 gid cho

két qua EPS cao nhétla 1.032,28 pg/mL, dugc xem la diéu
kién t6i uu d€ khai thac EPS doi véi chung L. fermentum.

Mat d6 vi khudn (log CFU/mL) néu tai hinh 11 va
ham lugng EPS (ug/mL) néu tai hinh 12 ctia chiing vi
khudn L. salivarius.
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Hinh 11. Anh hudng ctia nhiét d6 va thoi gian nu6i cdy dén kha néng tng trudng ctia vi khuln L. salivarius
& diéu kién pH khac nhau
Ghi chui: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.
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Hinh 12. Anh huéng ctia nhiét d¢ va thoi gian nudi cdy dén kha ning téng hop EPS ctia vi khudn L. salivarius
& diéu kién pH khac nhau

Ghi chi: (a) pH 5,0; (b) pH 6,0; (c) pH 7,0.

So v6i ba chung Lactobacillus trén, L. salivarius 6 mat
dd vi khuén thap hon. Mat do vi khuén gitia hai méc thoi
gian 24 va 48 gid c6 su khac biét rd rét & ca ba mdc pH,
cho théy thoi gian la yéu t6 anh hudng chinh dén sy tang
trudng. Doi véi gid tri EPS, 6 pH 5,0 nong do dat cao nhat

sat1 24 gioy (842,08 pg/mL & 28°C va 830,71 pg/mL § 30°C),
nhung khong c6 khac biét dang k& O pH 7,0, ¢6 su khéc
biét 16 rét, EPS cao nhat a 784,82 pg/mL tai 30°C sau 24 gio.

Tom lai, sau khi danh gid cac diéu kién anh huong
dén sinh trudng va tong hop EPS, mat d¢ vi khudn (log
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CFU/mL) vanong do EPS (ug/mL) t6i uu ctiabdn ching
L. plantarum, L. acidophilus, L. fermentum, L. salivarius
dugc téng hgp trong bang 1.
Bang 1. Gia tri mat d6 vi khudn va nong d6 EPS ctia
bon chung L. plantarum, L. acidophilus, L. fermentum,
L. salivarius trong cac diéu kién t6i uu

Ching H Mt do EPS

Lactobacillussp.| P (Log CFU/mL) | (ug/mL)
5,0 8,97 817,37

6,0 9,06* 829,14

L. plantarum 70 715 e
p value 0,000 0,003

5,0 8,38° 837,37°

i i 6,0 8,45% 958,16°

L. acidophilus 70 8.45° 500 51"
p value 0,593 0,000

5,0 8,86 918,15°

L. fermentum 6,0 8,36" 1.032,28
' 7,0 8,93 935,02
p value 0,000 0,000

50 7,80° 842,08

L. salivarius 6,0 7,80° 775,41°
' 7,0 7,85° 784,82°
p value 0,000 0,000

Ghi chii: Trong ciing mot cot, cdc gid tri trung binh co ky ty
theo sau khdc nhau co sy khdc biét vé mdt thong ké (p < 0,05).
PH 5,0: 28°C, 24 gio; pH 6,0: 28°C, 24 gio; pH 7,0: 30°C, 48 gio.

C06 thé thiy rang diéu kién nudi cdy 6 nhiét do 28°C,
24 gi¢'1én men trong moi trudng c6 pH ban dau bang 6,0
dat hiéu qua tong hop EPS cao nhét d6i véi L. plantarum.
Theo két qua dugc cong bo béi Fu va cdng su (1999) do
pH t6i vu cho sy phét trién ctia té bao dong thdi san sinh
ra cac hgp chat thi cip nam trong khoang 5,0 - 6,0 phu
hop véi két qua ctia nghién ctiu nay, ngoai ra nghién ctiu
kha nang sinh tong hop EPS ctia L. plantarum KF5 trong
moi trudng MRS ¢6 bd sung whey dat cao nhét tai pH 6,3
(Wang et al., 2010). Theo nghién ctiu ctia Tomas va cong
st (2003), diéu kién t6i uu nhat cho sy phat trién va san
xudt axit lactic ctia L. acidophilus 1a pH 6,5 hodc 8,0 dugc
nudi cdy ¢ 37°C. Vao nam 1998, Bogovi¢ - Matijasi¢ va
Rogelj da nghién ctiu san xuét phtic hgp bacteriocin
boi chung L. acidophilus LF221 thu dugc lugng phtic
hop cao nhit (106 AU/mL) trong méi truong MRS
c6 pH 6,5. Su phat trién va tong hgp EPS béi chiing
L. fermentum F6 khi nudi cdy trong moi truong chia
10% (w/v) stia tach béo & diéu kién pH 6,5 va nhiét do
37°C cho su phat trién t6i uu nhét (Zhang et al, 2011).
Yéu t6 pH c6 su anh hudng dang ké dén su phat trién
ctia vi sinh vét, su thay d6i pH trong mai trudng c6 thé
gay tic ché mot phin nao d6 enzyme trén thanh té bao,
déc biét 1a cac enzyme tham gia vao qua trinh sinh tong
hop ctia vi khudn (Tran Thi Ai Luyén, 2019).

Kha nang sinh tong hop t6t ctia bon chang L. plantarum,
L. acidophilus, L. fermentum, L. salivarius trong moi trudng
c6 pH 6,0 va gan 6,0 tuong dong véi mot vai nghién ctiu
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da cong bo diéu kién anh hudng dén qua trinh sinh
trudng va sinh téng hgp ctia LAB nhu nghién ctiu cta
Wang va cong su (2010) vé kha nang sinh téng hop EPS
ctia chting L. plantarum KF5 dat cao nhét tai pH 6,3, trong
khi d6 chting L. confusus TISTR 1489 sinh EPS trong mdi
trudng co su thay thé 100% nudc cit bang nudc dua dat
cao nhét tai pH 5,5 (Seesuriyachan et al., 2011). Nghién
cliu san xuét polysaccharide ngoai bao bang L. sake 0-1
datkét qua cao nhat tai pH 5,8 (Van et al,, 1995). Diéu kién
pH thap c6 thé gay bién tinh hodc bat hoat mot s6 enzyme
dong vai trd xtc tic trong qua trinh tong hop EPS, dan
dén viéc giam ndng sudt san phdm tao thanh, cac chét
thai cd tinh axit hodc kiém san sinh trong qua trinh sinh
trudng co thé tic ché qua trinh sinh téng hgp san pham
tao thanh (Luyen et al., 2018). Anh hudng ctia yéu t6 nhiét
d¢ va thoi gian trong nghién ctiu nay hau hét khong giong
véi cac nghién ctiu da dugc cong bo tuy nhién muc dich
nghién ctiu, diéu kién thuc hién thi nghiém khac nhau thi
s€ c6 cac yéu to tac dong khac nhau.
3.2. Kha ning hoa tan trong nudc cta cic EPS

Két qua khao sat kha nang hoa tan trong nudc cua
cac EPS tii bon ching L. plantarum, L. acidophilus,
L. fermentum, L. salivarius dugc thé hién thdng qua bang 2.

Bang 2. D hoa tan trong nudc ctia cac EPS tli bon chling
L. plantarum, L. acidophilus, L. fermentum, L. salivarius

STT Chung vi khuin D6 hoa tan (%) + Std
1 L. plantarum 89,12 + 1,64
2 L. acidophilus 91,01* + 2,51
3 L. fermentum 88,98* + 1,34
4 L. salivarius 88,35 + 1,64

Ghi chui: Trong cung mot cdt, cdc gid tri cd ki tu theo sau khong
khdc nhau khong co su khdc biét vé mat thong ké (p > 0,05).

Kha néng hoa tan trong nudc ctia EPS sinh ra tli bon
ching c6 sy khac nhau nhung su khac biét khong dang ké
vé mat thong ké (p > 0,05). Két qua nghién ctiu dugc cong
b6 vao nam 2013 ctia Ahmed va cong su cho thdy kha nang
hoa tan ctia EPS sinh ra tli L. kefiranofaciens ZW3 tuong
doi thap, dat 14,2%, khi d6 do hoa tan EPS ti chiing L.
fermentum dao dong tli 64% dén 87% (Tran Thi Ai Luyén,
2019). Viéc sti dung trichloroacetic acid 6 nong d¢ phtthgp
trong qua ttia protein sé gitip tang hiéu sudt hoa tan ctia EPS
trong nudc. Viéc EPS thu dugc tii cac ching L. plantarum,
L. acidophilus, L. fermentum, L. salivarius c¢6 thé hoa tan
trong nudc, dé dang phan tan dong déu trong dung dich,
do6 Ia diéu kién thuan lgi cho cic qua trinh bién d6i nhu tao
gel, 6n dinh nhi tuong. . . trong thuc pham, ddc biét [a trong
khéu ché bién thic an thtry san dang vién nén cho tom, ca.
IV. KET LUAN VA BE NGHI
4.1. Kétluan

Két qua nghién ctiu da danh gia dugc diéu kién ting
truong va kha ning sinh téng hgp EPS ctia bon ching
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L. plantarum, L. acidophilus, L. fermentum, L. salivarius khong

phu thudc vao mét d sinh khai té bao vi khuén; diéu kién thu

nhan EPS cao nhatlalén men sau 24 it 628°C, pH 6,0 d6i véi

3 chting L. plantarum, L. acidophilus, L. fermentum va trong

cuing diéu kién thoi gian, nhiét do va pH 5,0 doi véi chiing

L. salivarius. Kha néng hoa tan trong nudc ctia ché phim

EPS thu dugc tit bén chung L. plantarum, L. acidophilus,

L. fermentum, L. salivarius rt tot tii 88,35 dén 91,01%.

4.2. Dé nghi
Tién hanh phén tich khoéi lugng va cau trac phan

tli polysaccharide trong cic mau EPS thu dugc tii cac
chung LAB. Dong thoi, can c6 thém cac nghién ctiu vé
danh gia nguon dinh dudng (carbon va nito) thay thé
moi trudng thuong mai MRS (Himedia, An D¢) nhim
giam chi phi san xuét EPS trong tuong lai va nghién ctiu
tng dung EPS vao trong ndéng nghiép; ché bién thc
an chin nuoi, thiy san va cac thi nghiém trén cac doéi
tugng thu y, thity san.
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Evaluation of growth conditions and exopolysaccharide (EPS) biosynthesis capacity
of Lactobacillus strains

Le Van Hau, Nguyen Phuc Long, Trinh Van Co, Ngo Huynh Phuong Thao
Abstract

Lactobacillus belongs to the group of Lactic Acid Bacteria (LAB) with the ability to biosynthesize exopolysaccharides
(EPS), a type of extracellular polysaccharide secreted into the culture medium. This study evaluated the conditions
affecting the growth potential and EPS biosynthesis capacities of four Lactobacillus strains: Lactobacillus plantarum,
Lactobacillus acidophilus, Lactobacillus fermentum, and Lactobacillus salivarius using the phenol-sulfuric acid method
to quantify EPS extracted from fermentation broth. The results indicated that the optimal time for harvesting bacterial
biomass was between 24 and 48 hours. The highest EPS yields were obtained when all four Lactobacillus strains were
cultivated in liquid MRS medium under the same conditions (pH 6.0, temperature 28°C, and 24 hours), with EPS
concentrations ranging from 829.14 to 1,032.28 ug/mL. Notably, L. salivarius produced a higher EPS yield at pH 5.0.
The water solubility of EPS from all four strains ranged from 88.35% to 91.01%. These results demonstrate the potential
applicability of Lactobacillus strains in EPS production for use in the food, pharmaceutical, and agricultural industries.
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CAC YEU TO ANH HUONG TOI PHAT TRIEN HQP TAC XA NONG NGHIEP
HUYEN MAI CHAU, TINH HOA BINH

Phan Xuén Tan', Tran Anh Dtic', Nguyén Nam Giang®
TOM TAT

Phat trién hop tac xa (HTX) nong nghiép la mot trong nhiing giai phap quan trong nham t6 chiic lai san xudt va thuc
déy kinh té nong nghiép & Viét Nam hién nay. Tuy nhién, trén thuc t€ nhiéu HTX nong nghiép tai cic dia phuong van hoat
dong kém hiéu qua, quy mé nho va lgi nhuan thap. Nghién ctiu nay phan tich cac yéu t6 anh hudng dén su phat trién cta
HTX n6ng nghiép tai huyén Mai Chau, tinh Hoa Binh, qua d6 cung cdp co s¢ khoa hoc cho viéc hoan thién chinh sach ho
trg trong thoi gian t6i. Két qua cho thdy; giai doan 2022 - 2024, hé thong HTX nong nghiép tai Mai Chéu c6 su gia tang vé s6
lugng, quy mo thanh vién, lao dong, von va doanh thu, tuy nhién, hiéu qua kinh t€ con han ché; lgi nhuan binh quan, hiéu
qua sti dung tai san va quy mo san xudt van ¢ muic thip. Cac yéu t6 tac dong chi yéu bao gdom: nang Iuic quan Iy con yéu, trinh
d¢ thanh vién khong dong déu, lién két thi truong long léo, khé khan trong tiép can tin dung va hiéu qua chinh sach ho trg
chua cao. Trong d9, trinh do can bo quan ly, miic d6 gan két thanh vién, quy mo san xuét, lién két chudi gia tri va vai tro hd
trg cia Nha nudc dugc xéc dinh la cac nhan t6 then ch6t. Trén co's& d6, nghién ctiu dé xuét cin trién khai cac giai phap dong

b nhdm néng cao néng luc noi tai ctia HTX ndng nghiép va cai thién mai trudng ho trg dé thuc déy phat trién bén viing.

Tt khéa: Hop tac xa nong nghiép, yéu t6 anh hudng, phat trién

1. DAT VAN BE

Cac hop tac xa néng nghiép hién nay dugc xem la
giai phdp dot pha d€ phat trién nong nghiép, lam thay
ddi cin ban dién mao nodng thon. Trong nhiing ndm qua
HTX n6ng nghiép Viét Nam da c6 nhiing tién trién dang

ké vé s6 lugng va quy mo hoat dong. Theo thong ké so
bo, tong s6 HTX tinh dén ndm 2023 ca nudc c¢6 30.698
HTX, trong d6 20.500 HTX nong nghiép (chiém 66,7%)
va gan 10.200 HTX phi néng nghiép (chiém 33,3%). So
véi ndm 2022, téng s6 HTX ting 1.261 HTX (ting 4%)

! Hoc vién Nong nghiép Viét Nam; * Vién Khoa hoc Nong nghiép Viét Nam

* Tac gia lién h¢, email: nng2010@gmail.com
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