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Nghién ciru phan lap va tuyén chon cdc ching vi sinh vt trong
twong truyen thong Viét Nam c kha ning sinh amylase va protease cao
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Tom tat:

Nghién ctru nay nham danh gia da dang vi sinh vat trong twong truyén théng Viét Nam dwa vio so lwong chiing phan
1ap, tir d6 tuyén chon cac chiing c6 hoat tinh cao nhét 1am giong khéi dong. Tir 12 miu twong thu thap tai Ha Noi,
Hung Yén, Ha Nam va Nghé An, 85 chiing vi sinh vt (45 chiing vi khuén, 30 chiing vi nim, bon chiing xa khuén va
sau chiing nAm men) di dwgc phén lap. Trong khi 54,11% chiing khong c6 kha ning sinh ca hai loai enzyme amylase
va protease béng phwong phap cz'ly diém, thi chi c6 8,23% chiing (bdy chiing) sinh ca hai enzyme & mirc manh (D-d
>15 mm). Ca bay chung nay dugc dinh danh qua phén tich hinh thai hoc va giai trinh ty rDNA vang ITS dé6i véi
nim va vung 16S dbi véi vi khuan. Sang loc thir cap hoat tinh enzyme bang phuong phap khuéch tan trén thach,
hai ching Aspergillus oryzae BD3-5 va Bacillus subtilis BD3-7 dwgc lya chon lam giong khéi dong dwa vao hoat tinh
amylase va protease cao nhat (20-26 mm) va (16-18 mm). B sung 1% (v/v) BD3-5 vao 1én men moc - giai doan koji
lam tang ham lwong dlm’ng tong s6 1,8 1an; bd sung BD3-7 vao 1én men nuwée diu twong lam ting ham lwgng protein
tong s6 3,0 1an so véi miu doi chirng.

Tir khoa: amylase, Aspergillus oryzae, Bacillus subtilis, protease, twong.
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Abstract:

The aims of this study were to evaluate the microbial diversity in traditional Vietnamese soy sauce based on the
number of isolated strains and to select strains with the highest activity using as starter cultures. From 12 soy
sauce samples collected in Hanoi, Hung Yen, Ha Nam, and Nghe An, 85 microbial strains (45 bacteria, 30 fungi, 04
actinomycetes, and 6 yeasts) were isolated. While 54.11% of the strains did not exhibit enzyme production by the
spot inoculation method, only 8.23% of the strains (07 strains) produced both enzymes at high levels (D-d >15 mm).
These 07 strains were identified through morphological analysis and sequencing of the ITS region for fungi and
the 16S region for bacteria, and their enzyme activity was further screened using the agar well diffusion method.
Aspergillus oryzae BD3-5 and Bacillus subtilis BD3-7 were selected as starter cultures due to their safety and highest
amylase and protease activity: 20-26 mm and 16-18 mm. Adding 1% (v/v) BD3-5 to rice fermentation during the koji
stage increased the total sugar content 1.8 times; adding 1% (v/v) BD3-7 to soybean liquid fermentation increased
the total protein content 3.0 times compared to the control sample.
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1. Dt van de

Tuong 1a mot loai gia vi truyén théng 1én men tir dau nanh
duoc sir dung trong Am thyc Viét, ciing nhu nhiéu qubc gia ving A
bong. Huong vi cua twong la sy két hop cua cac nguyén lidu bao
gdm gao, ddu twong, mudi va nudc, cing hoat dong trao doi chét
cua hé vi sinh vat trong qué trinh 1én men. Trong do, hoat dong sinh
enzyme amylase va protease cao ciia cac vi sinh vét 1a didu kién
tién quyét cho mot mé tuong ngon. Hién nay, san xuét twong tai
céc lang nghé chii yéu dua trén kinh nghiém dan gian tir cac ho gia
dinh. Qua trinh 1én men cht yéu dya vao ngudn vi sinh vat trong
tu nhién, mang tinh ng?tu nhién. Vi vdy, chat luong cac me twong
thuong khong dong déu, thoi gian bao quan ngan. Bén canh do, sy
c6 mat cua mot s vi sinh vat khong mong muon nhu Aspergillus
flavus, A. parasiticus, A. fumigatus, Bacillus cereus trong twong, c6
thé san sinh doc t6 gy hai cho sirc khoe con nguoi [1]. Chinh vi
vy, nghién ctru nay nhim tuyén chon cdc chung vi sinh vt an toan,
sinh amylase va protease cao lam glong khoi dong, dinh hudng ing
dung trong san xuat tuong truyén thong an toan, chat luong cao.

2. Vat liéu va phuong phap nghién ciiu
2.1. Thu thip méu va phén Igp vi sinh vt

12 méu twong duoc thu thap tai cac lang nghé lam tuong truyén
thong tai céc dia diém Ha Noi, Hung Yén, Hi Nam va Nghé An. Vi
sinh vét dwgc phan 1ap tir cdc mAu twong bang phwong phap Koch
trén moi truong thach PDA, NA, MRS, LCA, Czapek (Nissui, Nhat
Ban) [2].

2.2. Dinh danh vi sinh vt

Phwong phap phdn tich trinh tw gen rDNA: DNA cuia cac
ching vi sinh vat dugc tach chiét bang kit ctia hang PrepMan Ultra
(Applied Biosystems, Hoa Ky). Trinh ty doan gen (rDNA vung
ITS) dugc khuéch dai voi cap moi ITSI va ITS4. Ving gen 16S
rDNA dugc khuyéch bang cap moi 27F va 1495R. Trinh tu gen cta
cac chung phan tich dugc so sanh véi céc trinh tw gen c6 san trén
ngan hang gen NCBI, sir dung phuong phap Blast Search va phan
mém Clustal X [3]. Cay phat sinh ching loai duoc xdy dung dua
vao thudt toan NJ [4].

Phirong phdp quan st hinh thdi hoc: Quan sat khun lac va co
quan sinh san cia ndm, danh gia, phan tich dya vao so sanh két qua
quan sat so vi céc tai liéu tham khao vé phan loai ndm [5].

2.3. Phuwong phap sang loc va danh gia hoat tinh amylase va
protease

2.3.1. Sang loc so by hoat tinh amylase va protease bang
phirong phap cdy diém

Cac chung vi sinh vat phan [ap dugc hoat hoa trén moi truong
thach PDA (Nissui, Nhat Ban) ¢ 25°C, 3-5 ngay sau d6 céy chédm
diém (hodc cdy vach - ddi voi vi khuan) trén dia thach c6 bo sung
co chit 0,1% dé ¢ nhiét do phong trong 2-5 ngay. Nhudm lugol -
d6i voi hoat tinh amylase va quan st kich thudc vong phan huy
xung quanh khuén lac. Hoat tinh protease dugc biéu hién bang kich
thudc vong trong xung quanh khuan lac.
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bKPG =D - d (mm)

trong do: D: duong kinh vong trong xung quanh (mm), d: duong
kinh khuan lac (mm).

2.3.2. Xdc dinh hoat tinh amylase va protease bang phiong
phap khuéch tan trén thach

Céc chung vi sinh vat duoc nuéi bang may lic voi moi truong
PDB (Nissui, Nhat Ban) ¢ b6 sung 0,2% co chét (tinh bot hodc
casein) nudi cay tir 2-5 ngay, toc do 150 vong/phut, nhiét do phong,
thu dugc enzyme thd, nho vao giéng trén thach dia chira 0,1% tinh
bot (dbi véi amylase) 0,1% casein (ddi véi protease), dé ti 4m 5-6
gio. Kiém tra hoat tinh amylase va protease bang phuong phap do
duong kinh vong phan giai.

2.4. Phuwong phdp sic dung cic ching vi sinh vit hivu ich
nhiam ndng cao chit lwong twong

B6 sung 1% (v/v) gidéng khoi dong vao giai doan 1én men méc
(koji) va giai doan 0 chua (moromi) d6i v6i vi khuan. Kiém tra chét
luong ban thanh phim sau 3 tudn 1én men dya vao phan tich ham
luong dudng va protein tong s c6 trong mau.

3. Két qua va ban luan

3.1. Thu thap mau va phén lgp cic ching vi sinh vit trong
san phim twong truyén thong

12 miu tuong truyén thong di dugc thu thap tai cac dia diém
khac nhau trén dia ban Ha N¢i, Ha Nam, Hung Yén va Nghé An.
Sau d6, chiing toi tién hanh phéan 1ap cac chung vi sinh vat co trong
chc mau tuong ndy bang phuong phap pha lodng, trén cic moi
truong NA, MRS, PDA, LCA, Czapek & cac nf”)ng do pha loang
10%-10°. Két qua duogc trinh bay ¢ bang 1.

Bang 1. Da dang vi sinh vat c6 trong cac mau twong truyén théng.

$6 lrgng khuén lac (CFU/mI)

Diadiém  STT  Tén miu twong Vikhuin ~ Nimmdc ~ Nimmen —Xakhuin Ting
1 Trung Thanh 95:10° 0 0 0 9,5x10
2 Binh Di 84x10F 244104 0 0 1,0x10¢
3 Trong Tinh 25¢10"  1L7x10 0 0 26107
4 Cu Hong 5000 39604 0 0 506107
HiNgi 5 Phy Khang LOXIOY  20x10°  50<10° 0 1,02x10¢
6 Mang Phy 83107 SIxI0T  99xI6°  S0x10°  13x10°
7 Puing Lim 884107 42¢10° 0 0 9,2x107
8 Miunhi dinthuong —~ 1,6x10° ~ 50¢10° 0 0 1,6x10°
9 Miubin thinhphim ~ 1L0x10°  7.0¢10° 0 0 1,0x10°
HmgYén 10 TriéuSon 3400 100° 0 0 44x10°
HiNam 1l Mumhadinthwing — 45<10°  10xI0° 0 0 5,5¢10¢
NghtAn 12 Miunhadinthuong  S4¢10° 0 0 0 546108

Két qua bang 1 cho thiy, khu hé vi sinh vét trong cdc miu tuong
truyén thong & Viét Nam rat da dang. Héiu hét céc m?lu déu xuét hién
cd 4 loai vi sinh vat thong thuong, bao gom nédm mdc, nam men, Vi
khuan va xa khuan Tét ca cac mau tuong deu co su xuat hién cua vi
khuén, 10/12 miu (83,33%) xuat hién ndm mdc, 2/12 miu (16,67%)
phat hién co nim men. Xa khuan 14 loai hiém gap nhat, chi xuét hién
duy nhét trén mot mau (8,3%). Trong s6 12 mau nghién ctru thi mau



twong Mong Phy, Ha Noi ¢6 h¢ vi sinh da dang va mat do khuan lac
cao nhat, gém ca 4 loai vi sinh vat, ham luong dat 10°-10” CFU/ml.
Mau tuong Nghé An va twong Trung Thanh chi xuat hién vi khuan,
v6i tong s lwong khuan lac dat khoang 10°-10% (CFU/ml).

Két qua nay twong ddng véi mot sb két qua trude do ciia N.T. Vu
va ¢s (2016) [6], cho ring d da dang vi sinh vat trong 14 miu twong
thu thap tir Ban Yén Nhan, Cy Pa va Nam Dan dat 10°-10° (CFU/
ml). Hodc trong nghién ctiru cia W.Y. Jung va cs (2016) [7], mat do
vi khudn trong twong Doenjang 12 4,1x107 CFU/g, mat d6 ndm mdc
dat 7,9x10* CFU/g.

3.2. Danh gia hogt tinh amylase va protease duwa vao phwong
phap cdy diém

Dua vao su khéc nhau v& hinh thai khuan lac trén timg mau, 45
chung vi khuén, 30 chung vi nam, 4 chung xa khuén va 6 chung nam
men da dugc lya chon cho céc thi nghiém tiép theo.

Toan by 85 chung vi sinh vat phan 13p duge sang loc hoat tinh
thong qua phuong phéap ciy diém. Két qua cho thiy, c6 diém khac
biét giira hoat tinh ctia khu h¢ vi sinh vat trong twong Viét Nam va
twong Han Qudc. Hau hét cac vi sinh vat trong twong Han Qudc déu
thé hién hoat tinh amylase va protease (110/112 ching), nhung mirc
do thé hién yéu, duong kinh vong phan giai nhé hon 10 mm (10>
D-d>5 mm) [8]. Ngugc lai, trong tuong Viét Nam, chi 59, 30 va
45,35% s6 chung vi sinh vat biéu hién hoat tinh amylase va protease,
nhung muc d§ biéu hién manh, lan luot 1a 22,90 va 13,95%. Dic
biét, c6 8,23% (7 ching) sinh déng thoi ca 2 loai enzyme manh,
duoc lua chon cho céc nghién ctru tiép theo (hinh 1).

Hoat tinh amylase ctia cic chiing phan 13p (%)  Hoat tinh protease ctia cic chiing phan l3p (%)

40,70%
54,65%

o

= Manh = Trung binh = Y&u Khéng c6 = Manh = Trung binh = Yéu Khéng cé

Hinh 1. Hoat tinh amylase va protease cta cac chiing phan lap.
3.3. Dinh danh chiing vi sinh vt sinh amylase va protease cao

Trong $07 chung vi sinh vat da Iya chon ¢ trén, dya vao quan sat
hinh thai hoc, 3 chung 6 ky hiéu BD5-10, BD5-6 va BD3-5 la nim
s0i, 4 chung BD3-7, BD5-3, BD3-3, BD5-5 la vi khuan. Cac chung
ndy tiép tuc dugc phan loai bing phuong phap phan tich hinh hoc
phan tu, dung cdy phat sinh ching loai dya vao phan tich trinh ty
gen rDNA viing ITS (d6i voi ndm) va rDNA 16S (d6i voi vi khuén).

3.3.1. Boi voi nam soi

Nghién ctru phan tich va xay dung cay chung loai phat sinh cua
cac chung nam soi duoc lwa chon ¢ trén dwa vao phan tich hinh
thai hoc va phan tich trinh tw rDNA ving ITS. Két qua cho thdy,
BD5-10, BD5-6 va BD3-5 déu nam trén cing mot nhanh véi 4.
oryzae/A. flavus (hinh 2). Pay 1a 2 loai d& nham 1dn khi phan tich
bang rDNA genome va hinh thai hoc. Tuy nhién, theo A.K. Maren
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(2002) [5], khi phan loai hinh thai hoc mdt cach k¥ ludng thi viéc
phan bi¢t 2 loai nay la hoan toan co thé. BD5-10, BD5-6, BD3-5
khi duoc nudi cfiy trong cac mdi truong khac nhau: CYA25, MEA,
CY20S, CY37 va CZ déu c6 hinh thai khudn lac bong xdp, phat
trién nhanh, kich thudc dat 5-7 cm sau 5-7 ngay nudi cay, thé binh
1-2 ting, kich thudc 20-50 pm. Tuy nhién, bao tir cia BD5-6 ¢6
hinh cau, ddng déu, kich thudc 3-6 um. Trong khi bao tir BD3-5,
BD5-10 khong ddng déu vé kich thude, hinh cdu dén gan cau, hinh
trang, hinh ovan, kich thudc 4-8,5 pm. Trén moi truong CYA, 37°C,
BD5-6, ¢6 mau xanh 6liu dam, hinh thanh hach niAm mau niu sdm
day dac (hinh 2A), chiing BD3-5, BD5-10 ¢6 mau vang cau, khi gia
nga sang mau vang nau, khong sinh hach nam (hinh 2B, 2C, 2D).
So sanh cac két qua nay voi khoa phan loai cta chi Aspergillus [5],
chung t6i két luan BD3-5 va BD5-10 thudc vé lodi 4. oryzae, BD5-6
thudc vé loai A. flavus. Kiém tra kha nang sinh doc tinh ciia BD3-5
va BD5-10 trén moi truong thach nu6e dira déu khong phat hién
aflatoxin (hinh 2E).

(A)

e
Aspergillus flavus HQ856223
Aspergillus oryzae K1941129

| Aspergillus oryzae BD5-10
Aspergillus flavis BD5-6
Aspergillus oryzae BD3-5

2 ‘Aspergillus parasiticus IN96836
Aspergillus brasilionsis JX99949
Emericella nidulans EU840227
Aspergillus flavipes EF669600
spergilius auresfulgens EF66961
Aspergillus clavatonanicus EF669986|

g

“Aspergillus fumigatus AB354184
Clad ium clad ioides CBS 112388

Hinh 2. Binh danh va danh gia do an toan sinh hoc dbi véi cac chiing nAm A.
oryzae/A. flavus. (A) Cay phat sinh ching loai clia BD5-10, BD5-6, BD3-5 va cac
loai c6 quan hé ho hang gan giii dwa vao phan tich trinh tw gen rDNA viing ITS,
cac gia tri bootstrap >40% dwoc thé hién trén cay, Cladosporium cladosporioides
dwoc str dung lam nhém ngoai, bar=0,1; (B) Hinh thai chiing BD5-6 (CYA37); (C)
Hinh thai chiing BD3-5 (CYA37); (D) Hinh thai chling BD5-10(CYA37); (E) Chiing
BD3-5 trén mi truding nwdc ¢t diva sau 5 ngay nudi cay.

3.3.2. Déi véi vi khudn

Céc chung vi khun lya chon dugc nghién ctru phén tich va xay
dung cay phat sinh chung loai dya vao phan tich trinh ty rDNA vung
16S. Két qua cho thdy, BD3-7 va BD5-3 nim trén cling mot nhanh
voi chung B. subtilis OP964833 (BM105); BD3-3 va BD5-5 nim
trén cung mot nhanh voi cac ching Bacillus amyloliquefaciens NR-
118950 (ATCC 23350) (hinh 3).

0L
|Bacillus subtilis OP964833 (BM105)
(Bacillus subtilis BD3-7
59||Bacillus subtilis BD5-3
Bacillus MIN840038 (B-23049T)
g1|Bacillus amyloliquefaciens CP054415 (205)
|Bacillus amyloliquefaciens BD3-3
‘Bacillus amyloliquefaciens BD5-5
Bacillus amyloliquefaciens NR_118950 (ATCC 23350)
Bacillus vallismortis NR_116186 (NRRL B-14890)
Bacillus inaq um NR_116188 (NRRL B-23052)

-Bacillus sonorensis NR_116189 (B-23154)

I_—Bacillus licheniformis ON878211 (DSM 13)
Bacillus pumilus NR116191 (NRRL NRS-272)
Bacillus cereus NR114582 (ATCC 14579)

100

Hinh 3. Cay phat sinh ctia BD3-7, BD5-3, BD3-3, BD5-5 va cac loai c6 quan
hé ho hang gan giii dwa vao phan tich trinh tw gen 16S. Céc gia trj bootstrap
>40% duoc thé hién trén cay, Bacillus cereus NR 114582 (ATCC 14579) duoc
st dung lam nhém ngoai, bar=0,1.
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Theo huéng dan sb 90/679/EWG ngay 26/11/1990 cia Cong
df”)ng chéu Au vé an toan sinh hoc [2], so sanh v&i danh muc céac vi
sinh vét an toan cia CHLB Pirc va Cong dong chau Au cho thay,
cac loai vi khuan B. subtilis, B. amyloliquefaciens va A. oryzae
thudc nhom c6 do an toan cao (cip do I). Vi véy, cac ching vi sinh
vat lya chon trén la nhitng chung bao dam an toan sinh hoc, c6 thé
str dung trong san xuét thuc pham.

3.4. Xdc dinh hoat tinh protease va amylase bang phwong
phdp khuéch tin trén thach

7 ching vi sinh vat tuyén chon trén dugc nudi cdy bang may lic
trén moi truong PDB, b6 sung 0,1% tinh bdt va casein. Hoat tinh
enzyme protease va amylase dugc danh gia dya trén duong kinh
vong phan giai tinh bot va casein. Két qua dugc thé hién ¢ bang 2.

Bang 2. Kha nang phan giai tinh bot va casein ctia cac chiing tuyén chon.

Duomg kinh vong phan gidi (mm)

Thirtw Ky hiéu chiing Phan loai
Tinh bjt Casein

1 BDS5-10 A. oryzae 20£2 1943
3 BD3-5 A. oryzae 26£3 2543
4 BD3-7 B. subtilis 1642 1842
5 BDS-3 B. subtilis 1443 1242
6 BD3-3 B. amyloliquefaciens 8+2 1143
1 BDS-5 B. amyloliquefaciens 1242 1842

Két qua bang 2 cho thdy, 4. oryzae BD3-5 thé hién hoat tinh
cao nhét cho kha nang phan giai tinh bot va casein, dwong kinh
vong phan giai tinh bot va casein lan luot 14 26 va 25 mm. B.
subtilis BD3-7 1a chung vi khuan c¢6 kich thudc vong phan giai
16n nhat trong s6 4 ching lya chon D-d = 16-18 mm. Két qua nay
twong dong v6i nghién ctru cia T.V.A. Nguyen (2010) [9] khi phan
lap 52 chung ndm méc phan 1ap tir cac mau koji dwgc thu thap tir
Hung Yén, Ha Noi va Nghé An. Két qua nghién ctru trude do ciing
tim ra dugc mot chung 4. oryzae MT21 ¢6 hoat tinh amylase va
protease 1an luot dat 13 21 va 26 mm [9]. Tuy nhién, tai Viét Nam
chua c6 nghién ctru nio danh gi vé da dang ciing nhu hoat tinh ciia
cac chung vi khudn trong tuong.

3.5. Sir dung cdc chiing vi sinh vt hitu ich nham néing cao
chat lwong twong

2 ching 4. oryzae BD3-5 va B. subtilis BD3-7 dugc nudi cay &
cac diéu kién thich hop nhét, thu sinh khdi twoi va bd sung 1% (v/v)
vao giai doan koji va moromi. Kiém tra chét lugng ban san phim
tuong nay sau 3 tuan U men dya vao phan tich ham luong dudng
tong sb va protein tong sb co trong mau (bang 3).

Nhu vdy, co su khac biét gitra bé sung gidng khoi dong va
khong bd sung gidng khoi dong cho mdi giai doan 1én men. Trong
g1a1 doan len men k0]1 ham luong dudng tong s6 tang gap 1.8
lan trong mau c6 bo sung 4. oryzae BD3-5 so voi miu khong bd
sung, ham lugng protein tong s0 cung tang len 6,3 lan. O giai doan
moromi, ham lugng protein tong so trong mau bo sung B. subtilis
BD3-7 ting 3 lan so v6i mau khong bo sung, dong thoi ham luong
duong cling gia tang tir 0 1én 1,12 mg/ml. Nhu vay, trong qué trinh
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Béang 3. Ham lwong protein va dwéng cé trong mau 1én men koji va
moromi.

Chi tiéu phan tich

Mau phén tich Lirgng d"tréng tngsé  Protein tong sé
trong mau (mg/mi) (ug/mi)

Boi chimg moromi (u chua tw nhién) 0 41,96

B. subtilis BD3-7 dugc bd sung vao giai doan moromi 1,02 132,64

DGi chimg koji (1én men méc ty nhién) 0.6 52

A. oryzae BD3-5 duge bd sung vao giai doan koji 1,12 33,15

1én men tuong, sy c6 mat cua duong va protein 1a nguyén li¢u
chinh cho phan tmg sinh hoa tir d6 céu thanh huong vi, chét lugng
clia mé tuong. A. oryzae BD3-5 va B. subtilis BD3-7 13 2 gidng
khéi dong hidu qua cho qué trinh san xuét tuong.

4. Két luan

Nghién ctru da phén 1ap va tuyén chon duoc 2 chung 4. oryzae
BD3-5 va B. subtilis BD3-7 ¢6 kha ning sinh tong hop amylase va
protease cao tir cac mau tuong truyén thong. Khi bo sung 1% (v/v)
giong khoi dong cho mdi qua trinh 1én men, ham luong dudng va
protein tong s6 ¢6 sy gia tang rd rét. Trong d6, & giai doan koji,
ching BD3-5 lam ting ham lwgng dudng 1én 1,6 an va ham luong
protein 1én 1,8 1dn so voi khong bo sung. Giai doan moromi, ham
luong protein ciing ting gap 3 1an so vdi khi khong bd sung.
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