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TOM TAT

Poly gamma glutamic acid (PGA) lad mét polymer c¢é khé ndng phén hdy sinh
hoc, hoa tan trong nwdc va khéng géy déc, don phén gém D va L — glutamic.
PGA dwoc téng hop chu yéu tir Bacillus, duwoc ting dung trong nhiéu linh viuc
nhw thuc phdm, y hoc, chdt déo, ddc biét Ia néng nghiép. Nghién ctru nay
nhdm muc dich phdn 1ap, tuyén chon ching vi khuén cé khé ndng sinh téng
hop Poly gamma glutamic acid. Tir 30 mdu ddt canh tdc rau mau thu thép tai
tinh Thdi Binh, sau khi gia nhiét (80°C, thoi gian 40 phut), dé phdn 1gp duoc 14
chdng vi khuén trong dé 9 ching duwoc xdc dinh so bé thudc chi Bacillus theo
khod phédn logi cua Bergey (1957) va ki hiéu tir TB1 dén TB9. Két qud nghién
ctru cho thdy 9 ching nay déu cé khé ndng sinh PGA bdng phwong phdp do
quang phé hdp thu. Trong dé sang loc duoc ching TB2 cé khé néng téng hop
PGA cao nhét dat 17,43 (mg/ml). Ching TB2 duwoc dinh danh bdng trinh ty
gen 16S RNA cé sy twong dbéng 97,73% vdi chung Bacillus velezensis
AY603658, 97,30% vdi chung Bacillus siamensis AJVF01000043 va 97,15% vdi
Bacillus subtilis ABQLO1000001.

ABSTRACT

Polygamma glutamic acid (PGA) is a biodegradable, water-soluble, and non-
toxic polymer composed of D- and L-glutamic acid monomers. PGA is primarily
synthesized by Bacillus species and finds applications in various sectors such
as food, medicine, plastics, and notably agriculture. This study aims to isolate
and screen bacterial strains capable of synthesizing Poly gamma glutamic
acid. From 30 vegetable cultivation soil samples collected in Thai Binh
province, following heat treatment (80°C for 40 minutes), 14 distinct bacterial
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strains were isolated. Among these, 9 strains were preliminarily identified as
belonging to the genus Bacillus based on Bergey's Manual of Systematic
Bacteriology (1957) and were designated as TB1 through TB9. The research
findings indicated that all 9 strains could synthesize PGA, as measured by
spectrophotometric absorbance. Among these, strain TB2 exhibited the
highest PGA production, reaching 17.43 mg/ml. Strain TB2 was further
identified through 16S rRNA gene sequencing, showing 97.73% similarity to
Bacillus velezensis AY603658, 97.30% similarity to Bacillus siamensis
AJVF01000043, and 97.15% similarity to Bacillus subtilis ABQL0O1000001.

1. DAT VAN DE

PGA la mét polymer sinh hoc cé kha nang
phan huy sinh hoc, hoa tan trong nudc, khong
d6c hai, don phan la D va L glutamic dwoc trung
hop bédi céc lién két nhdm a-amino v&i nhém
y—carboxyl, [1-3]. PGA dugc téng hop bdi mét
s6 truc khuan Bacillus sp. [4]. Cac truc khuan
nay duwoc phan 13p tr nhiéu nguén nhu: thuc
pham |én men, dat va nudc [3].

Poly gamma glutamic acid dugc &ng dung
phé bién trong nhiéu linh vyc nhu: céng nghé
thuwc phdm, m§y pham, dwoc pham, x& ly moi
treong nudc va ndng nghiép. Nghién cltru nam
2011 cha NalingBai va cong su cho thdy PGA cé
thé tang cudng hiéu qua sir dung phan bdn,
tang sy da dang cla loi khuan trong dat dan
dén thuc day ting truwdng, cai thién nang suat
bap cai [5]. Nghién ctru ndm 2019 cla Liang va
céng sy cho thay khi bd sung PGA lugng 80
kg/ha d3 cai thién kha nang gilr nudc trong dat,
thuc day ting trwdng dan dén ning suat bong
tang [6]. K&t qua nay la do PGA tac déng |én hé
thong chdng chiu han bang cach thuc day tich
IGy ABA. Nghién clru cia Doran va Zeiss cho
thay PGA c6 kha ning can bang hiéu qua do
chua va do kiém cda dat do s&r dung phan bon
hoéa hoc [7].

Day la nghién cliru dau tién & Viét Nam tap
trung phan lap cac chlng Bacillus spp tir dat
canh tac rau mau cé kha nang téng hop PGA dé
huwdng té¢i muc dich ing dung trong Ilinh vyc
trong trot.

2. PHU'O'NG PHAP NGHIEN CUU
2.1. Vat liéu
2.1.1. Nguén phdén lép

30 mau dat vung ré trong rau mau & cac x3a
An My - Quynh Phuy; Thuy Treong — Thai Thuy;
Quynh Giao — Quynh Phuy, tinh Thai Binh. Mdi

x3 18y mau tai 5 diém, moi diém 1y 2 mau, thoi
gian 18y mau thang 2 ndm 2022. Phuong phap
|ay mau theo TCVN 7538 - 2:2005.

2.1.2. Héa chét

+ M@i trudng E - mdi trwdng tong hop PGA
[8, 9]: L-glutamic 20 (g/1); citric 12 (g/1); glycerol
20 (g/l); NHaCl 7 (g/l); MgS04.7H,0 0,5 (g/l);
FeCls.6H,0 0,04 (g/1); K2HPO4 0,5 (g/1); CaCls.
2H,0 0,15 (g/1); MnSOa. H20 0,04 (g/]).

+ M@éi truong LB - phan l3p vi khuln:
Peptone (10 g/l); cao ndm men 5 g/I; NaCl 10
g/l.

2.2. Phuwong phap nghién ctru
2.2.1. Phén lép vi khuén

Lay 10 g/mau dat dwoc nghién min, bé sung
90 ml nwdc cat vé trung sau do gia nhiét & 80°C
trong 30 phut nham loai bd té bao sinh dudng
va cac chung vi sinh vat khong sinh bao tlr. Sau
khi gia nhiét, midu dugc pha lodng dén 10°
bang nudc cat vo trung, 18y 100 ul mbi mau cay
trén moi trwdng thach LB tién hanh nudi ciy
trong diéu kién hiéu khi, nhiét dé 35°C trong
thoi gian tlr 24-48 gid. Chon loc cac khuan lac
don duoc thuan khiét trén méi truéng LB ran.
Cac ching vi khuan thuan khiét duoc lvu trir
trong dung dich glycerol 30% & -20°C va duy tri
trong cac 6ng thach nghiéng chira moi truong
LB bang cach cay chuyén 4 tuan/lan [10, 11].
2.2.2. Tuyén chon chung c6 kha néng sinh téng
hop PGA

Cac chlng vi khuan dugc ting sinh trén moi
trwong LB (35°C, pH=7, t6c dd lac 150
vong/phut (v/p), thoi gian nudi 24 gio). Sau dé
cap 2% giéng sang moi truong E dé téng hop
PGA, diéu kién nudi cdy: nhiét d6 35°C, pH=7,
thoi gian 120 gid, nudi tinh. Thu nhan PGA bang
cach dich 1én men dugc Iac 180 v/p, nhiét do
40°C, 60 phut, sau do ly tam 8000 v/p trong 15
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phat & 4°C va thu dich néi. B8 sung ethanol
(96%) vai ty & 1: 3 (dich néi: ethanol) 4 & -20°C,
thoi gian 24 gio, tién hanh ly tdm 10.000 v/p
trong 15 phat tai 4°C thu can sau do xac dinh
ham luvgng PGA tai budc séng 216 nm [11].
2.2.3. Pinh danh ching Bacillus ssp bdng
phwong phwong phdp sinh hoc phén t&

Cac chung thu duoc sau khi sang loc dugc
ti€n hanh dinh danh so bd bang phuong phap
giai trinh ty 16S rRNA: tach chiét bd gen vi
khuan bang bd kit cia QlAgen, khuéch dai trinh
tw 16S rRNA bang phan &ng PCR vé&i cip moi cé
trinh tw nhw sau: 8F (5-
AGAGTTTGATCCCTCAG-3') va 1492R (5-
GGTTACCTTGTTACGACTT-3’) [12]. S&n pham
PCR dugc tinh ché va giai trinh tu. Cac trinh tu
nucleotide hoan chinh dugc so sanh vdi ngan
hang di¥ liéu gen clia NCBI bang cach s dung
céng cu BLAST va phan mém Mega 11.

2.2.4. Bdc diém sinh trwdng cua ching phén
lép dwoc

Kha nang chiu pH: nudi cay cac ching Bacillus
tuyén chon duwoc trong méi trwong LB (diéu
chinh pH bang HCl va NaOH) theo cac gia tri pH:
3,4,5,6,7,8,9, 10. Nudi lac & 150 v/p, nhiét
dd 37°C, do OD600 nm dé xac dinh kha nang
phat trién cda vi khuan trong 18 gi [10, 11].

Khad nang chiu man: ciy cac chdng Bacillus
tuyén chon dugc trong méi trudng LB b6 sung
thém NaCl véi cdc néng d6: 0,1, 2,3, 4,5, 6, 8,
9, 10% (w/v). Nudi lac & 150 v/p, nhiét d6 37°C,

do OD600 nm dé xac dinh kha ndng phat trién
cta vi khuan trong 18 gi [10, 11].

Xac dinh d3c diém sinh hda cla chdng tuyén
chon bao gbm ngudn dudng, kha nang sinh cac
enzyme ngoai bao nhuw: amylase, protease,
cellulase, chitinase, amylase, phytase [13, 14].
2.2.5. Phén tich sé liéu

K&t qua thi nghiém duoc phan tich phuwong
sai modt nhan t6 (one-way ANOVA) trén phan
mém Minitab 16 va phan mém Microsoft Excel.
Sw khac biét cla gia tri trung binh gilra cac cong
thirc dugc ddnh gia nhd phép so sanh Tukey
v&i murc tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Phan lap cac ching Bacillus tir mau dat

T 30 mAau dat trong rau mau tai Thai Binh,
d3 phan 1ap duoc 14 ching vi khuan khac nhau
trén moi trwong LB sau 24-48 gid nudi cidy &
30°C trong diéu kién hiéu khi. Cac ching duoc
lam thuan trén moi trudng LB ran sau do tién
hanh quan sat hinh théi khun lac duéi kinh
hién vi soi nGi, nhuém gram va nhudm quan sat
ndi bao t&r dudi kinh hién vi quang hoc, thir
hoat tinh catalase va oxidase. Sau khi d&i chiéu
V@i khod phan loai vi khuan cla Bergey (1957),
9 trong s6 14 ching dugc két luan so bd thudc
chi Bacillus va duoc ki hiéu tr TB1 dén TB9
(Badng 1). K&t qud twong tu nghién cltu ndm
2021 cla Thapa P va cong sy khi phan [ap mau
dat cho thdy chi Bacillus chiém 66,6% trong
tong sé loai thu duoc [12].

Bang 1. Dac diém clia cac ching Bacillus sp. phan lap duwoc

Ching Hinh dang té bao Vi tri ndi bao tir Gram (+/-) Catalase (+/-)  Oxidase (+/-)
TB1 Que Gilra + + +
TB2 Que Gilra + + +
TB3 Que Gilra + + +
TB4 Que Gilra + + +
TB5 Que Gilra + + +
TB6 Que Léch tam + + +
TB7 Que Gilra + + +
TBS8 Que Léch tam + + +
TB9 Que Gilra + + +

Ghi chu: (-) Gram dm/khéng c6 khd néng; (+) Gram dwong/cé khé néng.

Khuan lac cla da s& cac ching cé bé mat
nhdn, mot s6 c6 bo ria rdng cwa, mau sic khuan
lac trang duc hodc trang sita, kich thudc tir rat

nho khoang 2 mm dén 1 cm, cd mang nhay thé
hién cac dac diém dién hinh cua chi Bacillus [10,
12]. T4t ca 9 ching phéan 13p 1a tryc khuan hinh
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que vi tri bao tlr nam giita hodc léch tam té& bao,
gram duong, catalase va oxidase duwong tinh.
3.2. Chon loc cac chling ¢6 kha nang sinh tdng
hop PGA cao

MOoi truong E duoc dua ra boi Leonard va
cong su, tir dé dén nay rat nhiéu cac nghién
ctru da st dung moi trudng nay lam moi truong
co ban dé sang loc va téng hop PGA [9]. Do méi
tredng E c6 ham lugng chat khé va 4p suét
tham thau rat I&n, nhirng ching vi sinh vat cé

kha nang tdng hop PGA dé duy tri dp suat tham
thau t& bao mdi cé kha nang sinh trudng va
phat trién [15]. Vi vdy, cac ching vi sinh vat
phan lap duoc tang sinh trén moi truwong LB,
sau 24 gi& pha loang canh trudng tdi ndng do
104, hat 100 pl dich pha lodng cdy chang trén
maoi trwdng E, tién hanh quan sat khad nang phat
trién cha tirng chung. Két qua thu duwoc thé
hién trong Bang 2.

Bang 2. Kha nang phat trién cta cac chung vi sinh vat trén méi trwdng dic hiéu (E dic)

Thei gian (gio)

Chung 24 48 72 96
TB1 ++ ++ +++
TB2 ++ ++ +++
TB3 - + ++ ++
TB4 + ++ + ++
TB5 - + ++ ++
TB6 + ++ ++ +++
TB7 + ++ ++ +++
TB8 - + + +
TB9 - + ++ ++

Ghi chu: (-) khéng thdy su phdt trién, khéng cé khudn lac; (+) cé phdt trién, it khudn lac, khéng
tago mang nhdy; (++) phdt trién, khuén lac, tao mang nhay; (+++) phdt trién manh, I6p mang nhéy

nhiéu.
K&t qud cho thay cad 9 ching vi sinh vat déu
phat trién trén moi truong E, tuy nhién cé su
khac biét vé d3c diém nudi cay giira cac ching.
Chang TB1, TB2, TB4, TB6, TB7 phat trién manh,
trong khi dé cac ching TB3, TB5, TB8, TB9 va
20

TB6 lai phat trién chdm trén mdi trudng nay tai
thoi diém 96 gior nudi cay. Dé khdng dinh ching
c6 kha ndng téng hop PGA cao, tién hanh xac
dinh ham luvgng PGA trén moi trudng dac hiéu
E va do d6 nhat canh trudng nudi cay.

18 a

7

16 A
14-7
12 A

10 A

0 B .

Ham lugng PGA (mg/ml)
EOP§ nhot (Ns/m2)

= P

TB1 TB2 TB3 TB4

TB5 TB6 TB7 TB8 TB9

Hinh 1. Ham lwg'ng PGA va d6 nhét canh trwéng nudi cdy clia 9 chiing phan 13p duwoc
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O Hinh 2 sau 96 gi& nudi cdy trong digu diéu
kién tinh, sinh kh&i ching TB2 ndi trén bé mat
tao 1&p vang, kha nang sinh téng hop PGA cao
thi I1&p vang cang day. PGA téng hop trong té
bao sau d6 duogc tiét ra ngoai bao. Ham lwong
PGA trong canh trudng nudi cay, két quad Hinh
1 nhan thay toan bd 9 ching phan lap dugc déu
c6 kha nang tdng hop PGA. Trong d6, kha nang
sinh téng hop PGA thap nhat & ching TB3 ham
lwvgng PGA chi dat 5,08 (mg/ml). Hai ching TB1,
TB2 c6 kha ndng téng hop PGA cao nhat véi gia
tri [an lwot 1a 14,23 (mg/ml) va 17,43 (mg/ml).
Nhan thay khi ham lwong PGA cao thi canh
trudng nudi cdy cé doé nhdt tang 1én dong thoi
canh trudng s& chuyén déi tr mau vang sang
tdi mau ndu sam (Hinh 2), Bosworth LA va cong
sy [16], d3 gidi thich do ndng dd polymer cao
thi s& lwong cac chudi polyme xuat hién nhiéu

hon, lam tang s6 luvgng chudi lién két véi cac
phan t& dung moi tir d6 lam tang dd nhdt cla
dung dich. K&t qha cho thay tai canh trudng
nudi cdy ching TB2 khi ham lugng PGA cao
nhat thi dd nhdt canh tredng cling [&n nhat 13
7,12+0,105 (Ns/m?). Kha nang téng hop PGA
giam thi dd nhét cling giam, gia tri thap nhat &
canh trwong nudi cdy chang TB3 dat
1,05+0,088 (Ns/m?).

Kha ndng tdng hop PGA cla ching TB2 cao
hon so véi cong b6 cla Le Thanh NS va cong sy
[17] khi phan lap, sang loc tr mau dat duoc
chang Bacillus 20.2 c6 kha ning tong hop PGA
cao nhat dat 15,2 mg/ml. Khd nang téng hop
PGA cula ching TB2 ciing tuong tu céng b6 cla
cla Punam Thapa va cong sy [12]. Do vay,
ching TB2 duwoc tuyén chon phuc vu cho cac
nghién ctru tiép theo.

Hinh 2. Kha ning téng ho'p PGA clia 9 chiing Bacillus trén méi trwérng dic hiéu E

3.3. Dinh tén ching Bacillus phan 13p dwoc
Sau khi tdch DNA téng sé ching TB2, tién
hanh phan &ng PCR v&i cdp moi 8F va 1492R.
San pham PCR sau d6 duwoc tinh sach va tién
hanh gidi trinh ty. K&t qua trinh tu thu dwoc cé

chiéu dai 1349bp dugc so sanh véi co s& dit
liu Genbank. Céng cu BLAST cho thay trinh tu
16S RNA clia ching TB2 cé d6 twong déng cao
nhat 97,73% v&i loai Bacillus velezensis
AY603658; 97,30% vai loai Bacillus siamensis
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AJVF01000043 va 97,15% va&i Bacillus subtilis
ABQL01000001. Cay phat sinh loai cling duoc

xay dywng bang phan mém Mega 11 (Hinh 3).

so[ Bacillus siamensis AJVF01000043

94

0.02 lso

“ Bacillus amyloliquefaciens FN597644
— Bacillus nematocidal AY820954

— Bacillus nakamurai LSAZ01000028

i

Bacillus velezensis AY603658

Bacillus subtilis ABQLO1000001

Bacillus tequilensis AYTO01000043

TB2

E. Coli AJ605115.1

Hinh 3. Vi tri phan loai chia chung TB2 dwa vao trinh tw doan gen 16S rARN

K&t hop gitta két qua nghién cru vé hinh thai
(Hinh 4), sinh héa va phan tich trinh ty gene
165-RNA, c6 thé khang dinh ching TB2 phan
lap dworc thudc chi Bacillus cé quan hé gan vadi
Bacillus velezensis, Bacillus subtilis dugc dat
tén la Bacillus sp.TB2, day la cac chdng an toan
(khdng gay bénh, khong gdy hai cho moi
truwong, con nguoi, ddng vat...) nén ching phan

lap duwoc cé la chdng an toan sinh hoc, tlr d6
thuc hién céc nghién ciru vé t8i wu téng hop
PGA va &ng dung trong ndng nghiép. Dé dinh
tén, xac dinh loai chinh xac cho chdng TB2 can
c6 nghién clru tiép theo st dung trinh ty moi
16S RNA dac hiéu riéng cho 2 loai Bacillus
velezensis, Bacillus subtilis dé xac dinh chinh
xac do twong dong.

Hinh 4. Hinh thai chiing TB2
(a: Khuén lac trén méi truong LB, b: Khudn lac trén méi truong E, c: Nhuém Gram)

3.4. Xac dinh d3c tinh sinh héa ching TB2

Sau khi da chon duwgc chiing TB2 c6 kha nang
téng hop PGA cao nhat. D& cé thé nghién clru
thu nhan va &ng dung PGA trong néng nghiép.
Chdng TB2 phai can dugc xac dinh dac tinh sinh
ly sinh héa. Bé&n canh d6 théng tin vé dic diém

nudi cay cla chlng vi sinh vat s& gép phan ho
tro cho céc nghién ctru vé thiét ké va téi wu hda
diéu kién nudi cdy, dong thoi bd sung thém vao
co s& dit liéu vé ngudn gen vi sinh vat cd kha
nang sinh tdng hop PGA, két qua dwoc thé hién
qua Bang 3.
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Bang 3. Dic tinh sinh héa cua ching TB2

Kha ndng str dung

Kha ndng str dung

Phép thw (+/-) Phép thwr (+/-)
Glucose . Sinh truwdng & néng do .
NaCl (1-9%)
Fructose + Glycerol +
Mannose + Xylitol -
Protease + Cellulase +
Chitinase + Amylase +
Phytase + Catalase +
Tinh b6t + Citric acid +
Sinh trwdng & pH (3-9) +

Ghi chu: (+) chdng c6 khé ndng phdt trién; (-) ching khéng ¢ kha ndng phdt trién.

K&t qua Bang 3 cho thay chdng TB2 c6 kha
nang s dung da dang ngudn cacbon bao gbm
glucose, fructose, mannose. Ching TB2 cé kha
nang sinh enzyme (protease, chitinase,
amylase, cellulase, Phytase) diéu nay cho thay
c6 thé rng dung san xuat sinh khdi va PGA tir
nhiéu nguén cac bon khac nhau. Két qua cling
twong tu nghién clru cla Sapkota va cong sy
[18] d3 bao cdo rang Bacillus sp. c6 kha ning
Ién men céc loai dwong khac nhau nhu glucose,
mannose, fructose. Chiing TB2 c6 kha nang sinh
truéng @ néng dd mudi rong va chiu man tai
9%, do PGA dugc ching tong hop sé lién két vai
ion Na* lam gidm lvgng mudi quanh vi khuan
din dén chlng sinh trwdng phat trién binh
thuwong [2]. Khdng nhitng gitp vi khuan chiu
man, PGA con giup cay trong thich nghiva phat
trién tot trong moi trwdng céd d6 man cao, do
khi bé sung PGA sé tang cuwdng tich ITy proline,
K* dan dé&n ap suat thdm thau té bao ré ting dé
can bang v&i ndong dé mudi clia moi treong [2,
15]. Chdng TB c6 kha nang sinh trudng & pH
phd rong tir 3-9. Két qua nay cling tuvong tu
nhuw cong bd cla PO Quang Trung va cdng sy
[3], khi xac dinh ddc tinh sinh héa cac ching
Bacillus phan lap & khu viec ven bién.

4. KET LUAN

Tir 30 mau dat trong rau tai tinh Thai Binh,
d3 phan lap duwgc 14 chuang, trong dé c6 9
ching Ia truc khudn hinh que thudc chi Bacillus

duogc ky hiéu tir TB1-TB9 c6 kha ndng téng hop
PGA. Tir d6 d3 tuyén chon duwgc ching TB2 ¢6
khd nang téng hop PGA cao nhat dat 17,43
(mg/ml). St dung trinh ty méi 16S RNA dinh
danh chiing tuyén chon duoc, ching TB2 cé d6
twong dong 97,73% va&i chldng Bacillus
velezensis AY603658. Ching TB2 c6 kha nang
déng hoda céc nguén cacbon, bao gém glucose,
mannose, fructose, xylitol. Ching TB2 ¢ kha
nang sinh mét sd& enzyme ngoai bao nhu
protease, phytase,
amylase, catalase. Chiing TB2 phan 1ap duoc cé

chitinase, cellulase,
thé |a tdc nhan day hira hen dé t&i wu san xuat
thwong mai PGA & quy mo cong nghiép hudng
dén &ng dung trong néng nghiép. Nghién ciru
sau hon 1a bat budc dé dinh luvgng, tinh ché va
mo ta dac tinh cla PGA duogc tong hop.
Loi cam on

Nghién clru nay duogc tai trg kinh phi tir dé
tai nghién ciru (rng dung va phat trién cdng nghé
cap tinh Théi Binh, m3 s& TB-CT/NN05/22-23.
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