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TOM TAT

Gamma - aminobutyric acid (GABA) hoat dong nhu mot chét trc ché dan truyen than kinh chinh trong hé thong
than kmh trung wong. Hop chat nay c6 thé dugc tong hop boi vi khuan, nAm mdc hodc tir hat ngii cdc ndy mam.
Trong s6 cac nhom vi sinh vat c6 kha ning sinh tong hop GABA, vi khuan lactic (LAB) duoc xem 1a nhom vi
khuan an toan nhat. Nghién ctru nay da khao sat anh hudng cta mot s6 diéu kién nudi cay 1én kha ning sinh tong
hop GABA bdi chung Lactobacillus pentosus R1. Ham luong GABA trong cac mau thi nghiém dugc xac dinh
bang phuong phap HPLC. Két qua cho thdy ham lugng GABA dat cao nhat khi chung Lactobacillus pentosus
R1 dwoc nudi cdy trong moi tnrong MRS (De Man, Rogosa and Sharpe agar) ¢6 bd sung 2% monosodium
glutamate (MSG), pH ban dau bang 7 va nhiét d6 nudi cy 40°C. Trong cac diéu kién nudi ciy t6i uu d6 ham
luong GABA dat dugc trong médi truong 14 2195,2 + 60,4 mg/L. Nhiing thong tin vé L. pentosus R1 v6i kha
nang san sinh GABA 1a mét bu6e dot pha quan trong cho sy phat trién cac loai thyc pham chirc ning.

Twr khoa: GABA, Lactobacillus pentosus R1, MSG, nhiét d6, pH.

MO PAU

GABA (Gamma - aminobutyric acid) I& mét amino acid phi protein cé bén cacbon, cé mat & dong vat, thwc vat va
vi sinh vat. Cung véi niacinamide va inositol, GABA ngén can cac dan truyén cang thdng va bat an dén ving than
kinh trung wong bang viéc chiém gitr cac vung tiép nhan tin cla cac té bao nay, khéng ché cac vung tiép nhan
théng tin, do d6 GABA déng vai trd chinh trong viéc gidm hoat ddng clia cac neuron than kinh va trc ché sy lan
truy&n cla cac té bao dan truyén, tlr d6 lam gidm stress, cdng thdng va ching méat ngd (Jin et al., 2011). Thiéu
GABA, con ngudi tré nén cang thang, mét méi, mét ngd, trdm cam.

V&i nhivtng cong dung day hira hen dbi véi strc khde clia GABA, trong nhirng thap nién gan day, s lwong cac
nghién ctu tim cac gidi phap lam giau ham lwong hop chét nay trong thwe phdm ngay cang tang. Mac du GABA
duwoc tim thdy v&i ham lwong I6n trong ndo déng vat cé vi, nhwng ngudn nay khdng thé ap dung dwoc trong san
xuét; ham lwong GABA sinh tbng hop dwoc trong thwe vat thdp, vi vay ngudn sinh tbng hop GABA tir vi sinh vat
chiém nhiéu wu diém hon ca. E. coli 1a vi sinh vat diu tién dwoc tng dung trong san xuadt GABA. Tuy nhién, viéc
st dung E.coli trong san xuét g&p nhidu khé khidn va sw cé mét clia chiing nay trong san pham lén men c6 thé
nguy hiém cho con ngudi. Mot sb chat déc trong qua trinh tdng hop GABA béi chiing E. coli 1a nguyén nhan gay
mot s6 bénh & ngwdi (Dhakal et al., 2012). Vi khuén lactic (LAB) & nhém vi sinh vat dwgccxem la an toan nhét
trong viéc (rng dung vao bao quan va ché bién thwc phdm. Bén canh tac dung bao quan thwc pham do kha nang
sinh tbng hop lactic acid va bacteriocin, chiing con c6 tiém néng probiotic nhw kha nang 1am gidm cholesterol,
kich thich hoat d&ng ctia hé mién dich, trc ché sw phat trién cda vi sinh vat ¢ hai trong dwéng rudt... Dac biét, vi
khuan lactic d& dwgc (ng dung dé 1én men va thu duwoc ham lwong 16n GABA. Gan day, trén thé gidi nhiéu cong
trinh nghién ctru c6 lién quan dén viéc tim kiém cac chdng vi khuén lactic ¢é kha nang sinh tdng hop GABA cao,
tbi wu hoa diéu kién 1&n men sinh tdng hop GABA cao (Haixing et al., 2010) cling nhw s& dung nhém vi khuén
nay trong san xuét thuwc pham (Di Cagno et al., 2010).

Rudc la mét loai thwe pham [&én men c6 dd mén cao, dwgc st dung nhw [& mét gia vi kha phd bién & mién Trung
néi chung va & Hué nai riéng. Hé vi khuan lactic trong san pham nay rat phong pht va da dang, tuy nhién, cac
nghién ctru v& hé vi khuan lactic trong san phdm nay hau nhw chwa dwoc quan tdm. Do nhivng tinh chét cé loi
ciing véi kha nang sinh tdng hop GABA clia vi khuan lactic nén viéc nghién ctru tim kiém ngudn vi khuan lactic,
t&i wu hoa didu kién nudi cdy va trng dung vao san xuét [én men thwc pham da bat dau dwoc nghién clru béi cac
nha khoa hoc trén thé gigi. Tuy nhién, cac cong bd trong nwédc vé san xudt GABA tir LAB van con rat han ché va
viéc s dung cac ching LAB dwoc phan lap tir rubc Hué dé sinh tbng hop GABA la chwa c6 cong bé. Trong
nghién ctu nay, ching tdi da khao sat viéc bd sung monosodium glutamate vao méi trwdng nudi cay, thay déi pH
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ban ddu va nhiét do nudi ciy anh hwdng dén kha nang sinh tdng hop GABA ciia chiing Lactobacillus pentosus
R1 da dwoc phan lap t ruéc Hué.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chuing Lactobacillus pentosus R1 dwgc cung cip b&i Phong Thi nghiém Vi sinh, Khoa Co khi va Cong nghé, Dai
hoc Néng Lam, Dai hoc Hué.

Phwong phap Phwong phap phan tich ham lwgng GABA (Syu et al., 2008)

Dich nuéi cay vi khudn da dwoc ly tam tach té bao cé chira GABA (1 mL) dwgc hoa lodng véi 9 mL nuwdc khiy ion.
H6én hop sau khi lac & 160 vong/phut trong 90 phat, nhiét d6 phong dwoc thém 1 mL acid sulfosalicylic 3% va ly
tam (HermleLabotechnik Z323K) & 6.000 vong/phut trong 5 phut. Dich thu dwoc sau ly tam (100 pl) dwoc thém
vao 100 pl NaHCO3 100 mM va 100 pl 4-dimethylaminoazobenzen — 4-sulfonylchloride (Dabsyl-Cl) 4 mM, trong
acetonitrile. Hon hop c6 pH 7,5 - 8, dwoc gia nhiét & 70°C trong 20 phut dé& xay ra phan tng tao dan xuét. Phan
&ng dwoc dirng lai bdng cach 1am mat mau va thém 0,5 mL cdn tuyét dbi, dé trén nwéc da (0°C) 30 phut va ly
tam & 16.000 vong/phut, 4°C trong 5 phut. Cudi cung, dich ndi dwoc thu nhan va loc qua mang loc 0,22 ym dé
phan tich trén HPLC. GABA tinh khiét (cia hang Sigma) dwoc si dung lam chét chuén.

Thoéng sb phan tich trén HPLC: M6 hinh HPLC (Shimadzu, Japan) dung dé phan tich GABA gdm: cot C18 c6 kich
thuwdc 25 cm x 4,6 mm, 5 um (Supelco, Bellefonte, PA). Hé théng HPLC dwoc van hanh véi dau do UV-Vis (SPD-
20A, Shimadzu) cai dat bwéc séng 465 nm. Pha déng dwoc sir dung la ammonium acetate buffer 25 mM chira
0,1% acetic acid:acetonitrile (26:74, theo thé tich), tbc d6 dong 1 mL/min, thé tich hat m&u 10 pL, nhiét 66
cOt 55°C.

Phwong phap nghién ctru anh hwéng cia mét sé yéu té6 dén kha niang sinh GABA cua Lactobacillus
pentosus R1 (Lu et al., 2008)

Viéc xac dinh mét sb thong sb thich hop cho chiing Lactobacillus pentosus R1 ¢ kha ndng sinh tdng hop GABA
cao duoc thyc hién tuan tw theo tirng yéu té mot. Diéu dé cé nghia 1a khi thuc hién thay ddi yéu td nay thi cac
yéu té khac dwoc cb dinh. Theo d6, cac yéu td dwoc khado sat trong cong trinh nay gdm ham lwgng monosodium
glutamate bd sung lam méi trwdng MRS (0; 0,5; 1; 1,5; 2, va 2,5%), pH ban dau (4; 5; 6; 7 va 8) va nhiét do
nudi cay (30; 35; 40; 45 va 50°C). Ham lwong GABA trong méi trwdng nudi cdy dwoc xac dinh bang phwong
phap HPLC.

Phwong phap xtv ly sé liéu

Cac thi nghiém dwoc I3p lai 3 1an. S6 liéu dwge x& ly thdng ké ANOVA trén phadn mém SPSS 20. Sai khac théng
ké gitra cac trung binh dwoc xac dinh bang Duncan’s test.

KET QUA VA THAO LUAN
Anh hwéng ciia ham lwgng MSG béd sung Ién kha nang sinh tdng hop GABA cla L. pentosus R1

GABA la san phdm chuy&n héa sinh hoc cla glutamate, dwoc xuc tac bdi enzyme glutamate decarboxylase
(GAD) trong nhiéu t& bao séng trong d6 c6 LAB (lactic acid bacteria). Hoat tinh cia GAD cang manh thi lvong
GABA tao ra cang nhiéu. Monosodium glutamate (MSG) dwoc xem nhw mdt ngudn co' chat chinh cho qué trinh san
xuét GABA tlr vi khuan lactic (Diana et al., 2014); tuynhién, hiu hét cac LAB khong c6 kha nang sinh tdng hop du
L-glutamate cho viéc san xuit GABA. Nghién cru nay xac dinh ham lwong MSG dwoc bd sung vao moéi trudng
nudi cay L. pentosus R1 cho kha néng sinh GABA cao nhét.

Ham lwong GABA tich lily trong méi trwéng tang ty 1é thuan véi sw ting ndng do MSG tir 0 dén 2,5% (w/v (Hinh
1). Lwong GABA sinh ra la khac nhau & cac céng thirc MSG bd sung khac nhau, sy san sinh GABA & cac ndng
dd khac nhau déu sai khac ¢ y nghia théng ké, thAp nhat & ndng d6 MSG 0% la 1255,2 + 19,0 mg/L va cao nhat
la 1869,4 + 12,4 mg/L trong méi trwng nudi cly c6 bd sung MSG 2%. Trong moi trwéng cé bd sung MSG, ham
lwong GABA tao ra cao hon han trong méi trwéng khong cé MSG, ham luong GABA & ndéng do MSG 0,5% la
1537,8 mg/L, cao hon 1,22 1an so v&i & mai truéng khéng bd sung MSG.
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) Hinh 1. Anh hwéng ciia néng dé MSG dén kha ning sinh GABA cua ching L. pentosus R1
Té bao duwoc nudi trong méi trirong MRS voi mét dg ban dau la 5.1 0" CFU/mL & 37°C trong 24 gi¢. Nong d6 GABA duwoc dinh
lwgng bang phuwong phap HPLC. Cac ct khéng c6 cung chi¥ céi in thuong la khac nhau cé nghia (p < 0,05).

Trong méi trwdng MRS khéng bd sung MSG vi sinh vat van hép thu cac ngudn carbon va ni to hitu co trong moi
trwong va tiét ra enzyme GAD. Khi vi khuan hap thu glutamate trong MSG tir cac tranposter déc hiéu, enzyme GAD
sé& xuc tac phan (ng decarboxyl héa glutamate trong t& bao chét, dan dén tiéu thu proton trong té bao, lam ting do
pH clia té bao chét va pH ngoai bao do qué trinh chuyén déi glutamate thanh GABA (Di Cagno et al., 2010).

Anh huwéng ctia ham lwong MSG Ién kha nang sinh tdng hop GABA cua chang L. plantarum K154 phan lap ti
kim chi da dwoc Park va déng tac gia (2014) chi ra, & ndng d6 MSG bd sung tang dan tir 1 dén 3% thi lvong
GABA thu dwoc ciing tang theo tr 154,86 ug/ml 1én 201,78 pg/ml khi nuéi cdy & nhiét 6 37°C trong 18 gio.
Haxing va déng tac gia (2010) khi nghién ciru kha nang san xuat GABA cla ching L. brevis NCL912 trong qua
trinh 1én men gian doan cho thay viéc bd sung MSG néng d6 0,25 — 0,5% la phu hop véi sy ting trwdng cla vi
khuén lactic va hiéu suét san sinh GABA 4 t6t nhat. Tl thi nghiém nay cho thdy ndng d6 MSG 2% la phu hop dé
bd sung vao mai trweéng nudi cly san xuit GABA tlr chiing LAB nay.

Anh hwéng cua pH ban dau Ién kha nang sinh tong hop GABA cla L. pentosus R1

pH clia méi trwdng nudi cay 1a didu kién quan trong &nh hudéng dén kha nang sinh tdng hop GABA clia cac chang vi
khuan khac nhau, lam thay ddi hoat dong cua vi khuén va cta enzyme glutamate decacborxylase (Di Cagno et al.,
2010). Ngoal ra, tbng hop GABA clia mot s6 loai LAB d& dwoc ghi nhan 1a rat khac nhau tly thudc vao gia tri pH
ban dau cta méi truong nudi cly (Li et al., 2010). Nghlen clru nay da tién hanh khao sat anh huéng cta cac diéu
kién pH ban dau cia méi trdrng dén kha nang sinh tbng hop GABA cla L. pentosus R1 (Hinh 2).
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) Hinh 2. Anh hwéng cua pH dén kha nang sinh GABA cua chiing L. pentosus R1
Té bao duoc nuc‘gi trong méi trrdng MRS v&i mét dé ban dau la 5.10’CFU/mL & 37°C trong 24 gid. Nong do GABA dwoc dinh
lwgng bang phuong phap HPLC. Cac cét khéng c6 cung chi¥ cai in thuong la khac nhau c6 nghia (p < 0,05).

Ham lugng GABA sinh ra ting dén, ti I& thuan voi sy tang dan cla gia tri pH tir 4 dén 7, thip nhét & pH 4 va 5,
dat 1395,3 mg/L va 1404,5 mg/L (hai gia tri nay khong co sai khac cd y nghia thong ké) va cao nhat la 2050,
1 mg/L & pH bang 7, sau d6 giam xudng. Két qua nay cho thay pH ban dau trung tinh thuan lgi cho s tich ldy
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GABA cua L. pentosus R1 mac du hoat déng ctia decarboxylase cao nhat & pH 5 (Komatsuzaki et al., 2005). Do
pH trong méi trwdrng 1&én men thay dbi theo théi gian trong qua trinh 1&n men. Do d6, pH ban diu anh hwéng dén
kha nang sinh GABA cudi cling va dé pH clia méi trwdng phai dwoc didu chinh kip thoi dé duy tri pH t6i wu (Di
Cagno et al., 2010). Trong nghién ctu nay ciing chi ra & pH kiém tinh c6 th& dan dén gidam dang ké viéc sinh
tdng hop GABA do moéi trudng kiém c6 thé (rc ché sy phat trién cla té bao.

Anh hwéng ctia nhiét dd nudi cay Ién kha nang sinh téng hop GABA cla L. pentosus R1

Nhiét d6 nu6i ciy la mot théng sé quan trong trong qué trinh sinh tdng hop GABA bdi LAB vi su phat trién va
hoat dong cia té bao vi khuan ctia GAD déu phu thudc vao nhiét d6 (Cui et al., 2020). Do do, can thiét phai tim ra
nhiét d6 nuéi cay LAB t6i wu cho su tich Iy GABA cua L. pentosus R1 de tbi wu héa ndng suét. O nghién ctru
nay, vi khudn dwoc nuéi trong méi trudng MSR trong diéu kién ti wu v& mat do t& bao ban dau, néng d6 MSG
2% va pH ban dau béng 7, ham lwgng GABA dwoc xac dinh sau 24 gid nudi cdy (Hinh 3).
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) Hinh 3. Anh hwéng cua nhiét dé nudi cay dén kha nang sinh GABA cua chung L. pentosus R1
Té bao dwoc nudi trong méi treong MRS voi mét do ban dau 14 5. 10’CFU/mL & 37°C trong 24 gio. Nong do GABA dwoc dinh
lwgng bang phuwong phap HPLC. Céc cét khéng cé cung chi¥ cai in thuong la khac nhau c6 nghia (p < 0,05).

Két qua cho thdy ham lwong GABA trong méi truéng ting I1&n khi nhiét d6 tang tir 30 dén 40°C. Mrc GABA cao
nhét 13 21952 + 60,4 mg/L dat dwgc & 40°C cho thdy day Ia nhiét d6 t6i wu cho sinh tdng hop GABA bdi
L. pentosus R1. Tuy nhién, khi tdng nhiét d6 nudi ciy lén 45°C, ham lwong GABA gidm twong déi nhiéu, lwong
GABA thu dwgc twong rng v&i cac mue nhiét dé 45°C va 50°C la 1403,1 + 3,9 mg/L va 1267,8 + 27,1 mg/L, cac
con s nay déu sai khac c6 y nghia thdng ké so va&i nhiét d6 40°C. Didu nay chirng té tac dong tiéu cuwc cha nhiét
dod cao dén kha nang san sinh GABA.

Nhiét d6 nudi cdy anh hudng dén kha néng sinh tdng hop GABA 13 do né tac ddng dén hoat dong ctia enzyme
GAD. Theo Yang va déng tac gia (2015), hoat ddng clia GAD téng dén mirc t6i da dé dap (ng v6i viéc tang nhiét
do & mot mirc do nhét dinh, sau dé giam dan khi nhiét do tang Ién. M&i LAB khac nhau cé nhiét do tdi thich trong
sinh tdng hop GABA c6 thé khdng gibng nhau. Yang va ddng tac gia (2008) khi nghién ctvu anh hwéng ctia nhiét
dd lén kha nang sinh tdng hop GABA clia ching S. salivarius subsp. thermophilus Y2 cho thdy ham lwong GABA
dat dwoc cao nhat & 40°C 1a 7984,75 + 293,33 mg/L. Tuy nhién, cac chiing LAB khac nhau c6 nhiét do ti thich
cho viéc sinh GABA khac nhau, Lb. brevis NCL912 phat trién va cho ham lwong GABA cao nhat dat 149,05 mM
khi nuéi & nhiét d6 30°C sau 48 gid nubi cay (Haixing et al., 2008). Viéc sinh tdng hop GABA cua chang
L. pentosus R1 trong thi nghiém nay cho thdy c6 mdi quan hé véi sw bién ddi chirc ndng clia GAD, méi twong
quan nay can dwgc nghién ctru thém.

KET LUAN

L. pentosus R1 la mdt LAB c6 kha nang sinh tdng hop GABA trong méi trwdng nudi cdy MRS. Nghién ctru nay da
cho thdy kha nidng sinh GABA khac nhau & cac diéu kién ndng d6 MSG, pH ban diu va nhiét d6 nudi ciy khac
nhau. Két qua nay cung c&p nhirng thdng tin c6 ich trong viéc t6i wu héa cac didu kién nudi cdy sinh GABA cao
ddi véi chiing R1 va mé ra hwéng nghién clru vé cac ching LAB cé kha ndng san sinh GABA dé &ng dung vao
cac thwe phdm co gia tri khac.
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EFFECT OF SOME FACTORS ON THE GABA PRODUCTION ABILITY OF
Lactobacillus pentosus R1

Do Thi Bich Thuy'', Nguyen Thi Kim Chi?, Nguyen Thy Dan Huyen'
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SUMMARY

Gamma - aminobutyric acid (GABA) acts as a major neurotransmitter inhibitor in the central nervous system.
This compound is synthesized by bacteria, mold and sprouting cereal grains. LAB have been considered as a
safest bacteria compared with another one. This study investigated the effect of several conditions on GABA
biosynthesis by Lactobacillus pentosus R1 strain. The GABA content was determined by HPLC method. The
results showed that GABA content reached the highest when L. pentosus R1 strain was cultured in MRS (De
Man, Rogosa and Sharpe agar) supplemented with 2% monosodium glutamate (MSG), initial pH 7 and culture
temperature was 40°C. Under optimal culture conditions, the GABA content achieved in the medium is 2195.2 +
60.4 mg/L. The information about L. pentosus R1 with the ability to produce GABA is an important
breakthrough for the development of functional food.

Keywords: GABA, Lactobacillus pentosus R1, MSG, temperature, pH.
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