27(3): 72-81

Tap chi SINH HOC

9-2005

NGHIEN CUU VI SINH VAT UA KIEM VA UA MAN SINH PROTEAZA KIEM
TRONG NUGC BIEN CUA VINH BAC BO, VIET NAM

LE GIA HY, LAI THANH TUNG, PHAM THI BICH HOP

Trén thé gidi, viec ting dung cdc ché phdm
enzym trong nganh cong nghiép va ché& bién
thuc phdm ngay cang phét trién rong rai. Trong
10 nam trd lai day, thi trudong nay dang tang lén
khoang 70% mbi nam [1]; dic biét, proteaza
dugc diung nhiéu nhat trong cong nghiép san
xudt chat tdy rira, ché bién sita, san xuét nudc
mam... [3]. Ngoai ra, proteaza con dugc stt dung
trong cong nghiép banh keo, phan giai cic
nguyén liéu protein kém gid tri thanh cic peptit
va cdc axit amin dé hap thu dé lam thic an cho
dong vat [2] va cong nghiép thudc da va m§
phdm. Hon nita, viéc b6 sung céc loai enzym
chiu kiém, chiu man vao chat tdy rira dé st dung
cho cdc vung nudc bién 12 rat cin thiét.

Ngay nay, proteaza khong chi dugc san xuat
tir dong vat va thuc vat ma con dugc san xudt tir
vi sinh vat,béi vi sinh vat c¢6 kha nang sinh tong
hgp proteaza cao ngay cang chi€ém wu thé€ do
nguon cung cap vo tan, ré tién. Viéc nghién ciu

Vién Cong nghé sinh hoc

hé vi sinh vat bién & nudc ta con chua duoc chi
y nhiéu, trong khi dién tich bién ctia Viét Nam
la rét 16n.

Trong bai nay, chuing toi trinh bay két qua
nghién cttu sy phan bé cha vi khudn va kiém,
chiu man tr cdc ving bién cua Vinh Béic Bo,
tuyén chon chung c6 hoat tinh cao dé san xuat
proteaza kiém chiu man.

I. PHUGNG PHAP NGHIEN CUU

1. Vatliéu

Cic miu nudc bién duge 14y & cdc ving
bién khic nhau thuoc Vinh Biac Bo theo diing
quy trinh 1ay mau nu6c bién. Phan thu thap cdc
mAiu nudc bién duge thuc hién boi Phong Sinh
thai va Tai nguyén sinh vat, Phan vién Hai
duong hoc Hai Phong. Cac méiu nudc bién dugc
ky hiéu nhu & bang 1

Bdng 1
Cac mau nudc bién thu thap tir cac ving bién cia Vinh Bic Bo

Mau Ky hiéu Pia diém

1 CT1 biém 1-Vinh Co6 To-tAng mat

2 CT3 DPiém 3-Vinh Co6 To-tAng mit

3 CT3* Diém 3-Vinh Co T6-ting ddy

4 MC Diém 2-Minh Chau

5 QL1 Quan Lan 1

6 VC Van Canh-Ngoc Ving

7 VM Van My-Dong Hung

8 CL3 Clra Lo 3

9 SS Sam Son

10 BL Ba Lat

11 CL Cira Luc

12 bS D6 Son

Cong trinh duoc hé tro vé kinh phi clia Chuong trinh nghién ciiu co ban.
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2. Moi trudong nuoi cay vi sinh vat

Moi truong nuoi cdy vi sinh vat ua kiém
AM-1 va AM-2 [2] dugc thuc hién nhu sau: cic
thanh phan moi truong dugc hoa tan vao 1
lit nuéc, st dung Na,CO, dé diéu chinh dén
pH = 10 va thanh trung & 1 atm kéo dai 45
phut. Sau khi thanh tring, moi trudng dac duoc
phan vao cdc hop petri va 6ng nghiém dé phan
lap va bao quan giéng, con moi truong 1ong
dugc phan vao cac binh tam gidc véi ty 1€ 10%
thé tich binh d€ nuoi cdy chim.
3. Phuong phap nghién ciu
a. Xdc dinh thanh phan va soé luong cdc nhém

vi sinh vdt

S6 Iugng cdc nhém vi sinh vat duogc xac dinh
theo phuong phap pha loang t6i han va nuoi trén
moi truong thach tuong tng véi ting loai vi sinh
vat.

S6 lugng vi sinh vat dugc tinh theo cong
thitc sau:

v 3

t€ bao/ml
(n, +n,10% +..+n 10" Jdm (1€ bao/mD)

Trong do:

C: tong so6 khudn lac d€m duoc trén tat ca
cac hop petri.

n,: s6 khudn lac trong hop petri & ty 1¢ pha
loang lan 1.

n,: s6 khuén lac trong hop petri & ty 1é pha
loang 14n 2.

n,: s6 khuén lac trong hop petri & ty 1¢ pha
loang lan n.

d: ty 1¢ pha loang lan 1.
m: khoi lugng mau ban dau (g).
b. Hinh dang cuia vi sinh vt

Vi khuén dugc nhuém gram, con xa khuin
va ndm mdc dugc quan sat truc ti€p dudi kinh
hién vi quang hoc c6 do phéng dai 400-800
lan.

c. Hoat tinh thuy phdn protein

Hoat tinh proteaza so bo dugc xidc dinh
bang phuong phdp cdy cdc chung vi sinh vat
trén dia thach, sau d6 dot cidc cuc thach c6 vi

sinh vat phat trién chuyén sang moi truong c6
cazein. Sau khi G qua dém, hién mau bang
thudc thu tricloaxetic r6i do vong phan giai
xung quanh cuc thach.

Hoat tinh proteaza cua céc chung wa kiém
dugc nuodi trén moi truong long (AM1) trén
mdy lac 200 v/p trong 24+48 gid, nhiét do nuoi
cay: 28+30°C. Sau d6 dich nuoi duge ly tam
10.000 v/p trong 5 phit dé loai bd sinh khoi.
Nho 200ul dich enzym tho vao 16 thach c¢6
duong kinh 10mm trong hop petri chita moi
truong c6 cazein. Sau khi G & nhiét do 40°C
trong 24 gid, do vong phan giai xung quanh 16
thach.

d. Hoat do proteaza duoc xdc dinh theo
phuong phdap Babakina

Céc chung vi khudn dugc nuoi cdy trén moi
truong 1ong AM-1 trén mdy lac 220 vong/phuit
kéo dai 48 dén 72 gio. Sau khi ly tam & 10.000
v/p kéo dai 5 phit dé€ loai bd sinh khéi, dich ly
tam duoc xdc dinh hoat tinh proteaza béng
phuong phép Babakina [10]. Kha nang sinh tong
hgp proteaza cua cac chliing dugc danh gia thong
qua hoat do proteaza c6 trong 1 ml dich enzym
tho.

Mot don vi hoat do proteaza (HdP) la 1
luong enzym c6 thé thuy phan cazein t6i miic
lam cho kha nang lién két cua n6 véi HCI giam
mot luong 1a Iml HCI 0,1 N sau mot gio xu ly &
nhiét do 40°C, do pH 8,0+8,2.

Hoat do proteaza theo phuong phép
Babakina ctia 1g hodc 1ml ché€ phim enzym
dugc tinh theo cong thic sau:

Aa.50
HdP=——K (dvhd
10p (MY

O day, Aa 1a hiéu s6 ding ctia s6 ml NaOH
0,IN da dung chuan méu thi nghiém va méu do6i
chiing. Cach tim: 14y a(s6 ml NaOH 0,1 N da
ding chuin mau thi nghiém) trr di a, (s6 ml
NaOH da dung chuin mau kiém tra). Hiéu s6 thu
dugc dem so sanh trong bang va tim ra hiéu s6
ding.

50: s6 ml hén hop dem loc (gom 20ml cazein
5% + 10 ml dich chiét enzym + 10 ml HCI + 10
ml Na,SO,).

10: s6 ml nude loc da 14y chuén do.
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b: lugng ché phdm enzym c6 trong 10ml
nudc chiét enzym.
k: hé s6 hiéu chinh dung dich kiém.

Dé tinh do hoat dong cltia 1g ché€ phdm
enzym kho tuyét ddi, ta nhan két qua thu dugc
100
100 - ¢
dich kiém k = 0,99 do 4m ctia vat pham men ¢ =

100%.

VGi ty sO . Hé s6 hiéu chinh dung

IL KET QUA VA THAO LUAN

1. Thanh phan va sé luong vi sinh vat trong
nuée bién ctia Vinh Bic Bo

Trong nudc, ¢ nhiéu loai vi sinh vat: vi

khuin, nAm men, ndm moc, xa khuin nhung
nhiéu nhét vin 1a vi khuin. Trong nudc bién,
mac du néng do mudi khd cao nhung s6 lugng
vi khuén cling khong phai 1a it. C6 khoang vai
chuc dén vai nghin vi khuin trén mot mililit
nudc bién [5].

Trong nudc bién, ngoai vi khudn wa man,
con c¢6 nhiéu loai vi khudn khac. Thudng nudc
bién chita truc khuin c6 bao tir (Bacillus) va
khong bao tlr (Bacterium), ngoai ra con c6 cau
khuén, niém vi khuén, xa khudn, nAm men va
nam moc thi it hon [5].

Két qua phan tich thanh phan va s luong
céc nhém vi sinh vat trong nuéc bién ctia Vinh
Bic Bo (bang 2) cho thay su phan bo clia cdc
nhom vi sinh vat trong nudc bién khd phong phu
va da dang.

Bdng 2
Thanh phan va so luong cac nhém vi sinh vat trong ciac mau nudc
bién lay tir cac viing bién ciia Vinh Bac Bo (CFU/ml)

Mau | Ky hiéu ‘17111;:1]‘2:‘1:1 Vll(;lll(lll]?n Xa khuan Nam moc | N4am men
1 CTI 3.10° 2,5.10 0 0 4.10°
2 CT3 5.10° 0 0 2.10° 2.10
3 CT3* 5.10 0 4.10° 4.10° 2,2.10°
4 MC 1.10° 0 0 4.10° 0
5 QLI 1.10* 0 0 2.10° 0
6 VC 1.10 1,6.10 4.10° 0 0
7 VM 4.10° 1.10 1.10 1.10 0
8 CL3 2.10° 0 2.10° 0 2,2.10°
9 SS 4.10* 0 4.10° 0 0
10 BL 2.10° 2.10° 2.10° 4.10 0
11 CL 4.10° 0 0 4.10° 0
12 bS 5.10° 1,5.10 0 4.10 0

HAu hét cdc nhém vi sinh vat déu xuét hién;
s6 luong cao nhat van 1a vi khuén, sau d6 dén
ndm moc va xa khuan. Tuy nhién, nhin chung,
s6 lugng vi sinh vat tong s6 trong cdc mau nudc
bién thudc loai trung binh. Panh gia ham lugng
clia céc chét hitu co c6 trong cdc mau nudc nhin
chung thap. Chat ran téng s6 c6 trong cdc miu
nudc bién tir 0,0113 dén 0,0382 g/l va chat ran
hoa tan tir 0,00308 dén 0,03216 g/l. Do tinh da
dang cta vi sinh vat bién, dac biét 1a nhiéu loai
vi sinh vat bién cho cdc chat ¢6 hoat tinh sinh
hoc quy, nén cidn quan tam nghién ctu nhiéu
hon dé béao vé tinh da dang cua vi sinh vat bién,
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bao vé ngudn gien quy hi€m, bao vé sinh thai
bién. O day, ching toi di sau nghién ctu kha
nang ua kiém, ua man va sinh téng hgp proteaza
clia vi khuén bién, nhim tao chiing sinh proteaza
cao dé su dung trong cong nghiép sin xuat
enzym va bao vé moi trudng.

2. Phan lap va tuyén chon cac ching vi
khuan chiu kiém

Trén moi trudng AM-1, ching toi da tuyén
chon dugc 50 chling vi khuén va kiém. Két qua
nghién ctu dac diém hinh thai clia cac ching



vi khudn uva kiém da tuyén chon duogc trinh
bay & bang 3 va két qua khao sat kha nang phat

trién clia céc ching vi khuén nay dugc trinh bay
6 bang 4.

Bdng 3

Pic diém hinh thai ciia cac chiing vi khuin ua kiém phan lap duoc
tir vang bién ctia Vinh Bic Bo

Duong N N .
Mau | Ching kinh | Hinh Mau sic bo dgng T“:h tgo Bé mat
dang nhat sac to
(mm)
R < . R Khong bong, 16i &
1 145 Tron Trang Co Khong gitta, mép phing
2 1+4 Tron Trang Cé Khong Kh(.A)P & b(,)ng,\ 16\1 o
gitta mép xu xi
3 4+5 | Tron | Nauvang | C6 Khong | Fhang, bong, mép
phang
CTI N z N .~ Z
4 <4 | Tron | Yvang 6 Khong | BOng 101 ¢ gilia, mep
chanh phang
Trang
5 1+5 Tron trong Co Khong | Mép phang, 16i & giita
suot.
6 3+4 Tron Trang (@ Khong Bong, 10i ¢ gitta mép
phang
1 3 Tron Trang Cé Khong Bong, nkllan, mep
CT3 ___phang
2 D.e_gng Tron Trang Cé Khong Mep phelng, liong e
diem mat nhan
1 = Tron Trang Co Khong Nhén, mép phang
Dang N < L . . < 2
CT3* 2 didm Tron Trang Co6 Khong Béng, mép phang
3 = Tron Trang C6 Khong X xi, mép phang
4 = Tron Trang Cé Khong Nhén, mép lugn
1 3:5 | Tron | VA"843 | prane | Khong | BOM mep phang, 16i
cam dam O gilta
Dang Hinh | Dacam . . 2 p 2
oM 2 didm thoi nhat Co Khong Phang, mép phang
3 1=9 | Ton | TR C6 | Khong | Phing mép xi xi
4 143 | Tron | Tring C6 Khong | DOng: 101 ¢ gilia, mép
phang
1 1+5 | Tron | 1rang Cé Khong | BOng 101 ¢ gilia, mép
bdéng phang
o) Dang Tro < D N hz 2 hz
didm Ton Trang Co6 Khong Phang, mép phang
QLI , —
3 9+5 Tron Trang c6 Khong Kho, 16m \0 %ura, mép
trong Xl xi
4 355 |Trom | A0 6 Khong | Phing, mép phing
. N Da cam . . Lom & gitra, mép
VC 1 3+5 Tron dam Khong Khong phang
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Loi cao, bong, mép

1 Tron Trang Co Khong phing,
N Vang da L . 2 p 2
<1 Tron cam nhat Cé Khong Phang, mép phang
3+5 Tron Téirclg Cé6 Khong Ldm, mép phang
1+7 | Tron | 1Yang s Khong | DO gidia hoiloi,
VM stra _mép E)hang _
3:7 | Tron | 1Tang 6 Khong | DOng gitia hoiloi,
trong mép phang
. < . . Min, 16i 6 giita, bot
8 Tron Trang Co6 Khong nhiio, mép u6n lugn
3 Tron Trang Cé Khong Min, lom O gitia, mep
phang
<1 Tron Trang Co Khong Min, mép phang
CL3 L6i & gitta, bé mat xu
<5 Tron Trang Cé Khong xi, bot nhdo, mép
dang ré
<1 Tron Trang Cé Khong BE mat fun, mep
phing
<5 | Tron | Tring c6 Khong | D¢ mMétmin, mep
phang
. R < ) . C6 ré, soi trang dai,
3+4 Tron Trang Co Khong nhiéu nhénh
527 | Tron | a0 6 Khong | DOng hoiloi, mép
ong phing
P Tao sic . e
2+5 | Tron | rang C6 | tomay | DOng hoilolmép
sita < A phang.
SS vang nau -
5 Tron Trang C6 Khong Bot nhaol, o1, mep
phing
923 Tron Vang da c6 Khong Bot nhaol, 161, mép
cam phang
Tao sic e e T 1A
5+6 Tron Trang Cé t6 mau Bot nk}ao, h o lot,
A 1a mép xu xi
nau dam
4 |Tron | Mo C6 Khong | D¢matxuxi,loio
gilta, mép udn luon
Hén Bé mat nhin min, 16i
BL <1 Tron & Co Khong & gilta, mép phang,
nhat p ~
: béng md
2 Tron Trang Cé Khong Béi mat min, 10,1 v
gitra, phang, bong
CL 1+5 Tron Trang Co Khong | Loi gitta, mép phiang
2+5 Tron Trang Cé Khong Lom giiia, mép nhan
nheo
Dang Hinh | Dacam . . Phang, mép phang
diém | thoi | nhat Co Khong
3+5 Tron Trang Co Khong Phiang, mép phang

76




D.alng Tron Trang Co Khong Loi gita, mép uon
diém Iuon
Miu Nhin, lem 161 10m,
7 Tron < Co Khong mép vién rang cua,
vang L
béng
Miu Nhan, c6 16m & giira,
=7 Tron vin Cé Khong | mép uon lugn, bé mat
DS g béng
M Bé mit nhan, mép
7 Tron p Cé6 Khong uo6n luon hoi 16i, mat
trang <. 12 R
cat phang dang mang
~ N P ) R Bé mit nhdn, mép
=3 Tron Trang Co Khong phing, béng

Bdng 4
Kha nang phat trién ciia cac ching vi khuin ua kiém da phan lap duoc tir cac viing bién cua
Vinh Bac Bo
Mau Chung vi Kha nfngg phat Mau Chunig vi Kha nﬁ.lzg phat
khuan trién khuan trién
1 ++ 1 ++
2 +- 2 ++
3 + CT1 3 +++
L3 4 + 4 +
5 ++ 5 +
6 + 6 +
1 ++ 1 ++
VM 5 . CT3 ) T
1 + + 1 ++
MC 2 * CT3* 2 Tt
3 ++ 3 +-
4 + 4 ++
1 ++ 1 ++
2 + + 2 ++
ve 3 ++ QL1 3 ++
4 ++ 4 ++
1 + 1 +-
2 + 2 +
3 ++ CL 3 +-
SS 4 ++ 4 +-
5 ++ 5 +++
6 + - 1 ++
1 ++ bS 2 +-
BL
2 . 3 +++
4 ++

Ghi chii: Phat trién rat tot: +++; tot: ++; binh thudng: +; yéu: + -.
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Céc két qua trinh bay & hai bang 3 va 4 cho
thdy cdc chung vi khuén ua kiém rat da dang va
phong pht. Trong s6 50 chung nhan dugc, c6 3
ching phdt trién trén moi trudng kiém rat t6t
(CT1-3, BS-3, CL-5), 27 chiing phét trién t6t, 10
chung phét trién trung binh va 10 ching phat
trién yéu. Hinh thai va mau sic ctia khudn lac da

dang, phong phu.
3. Tuyén chon cac ching vi khudn ua kiém
sinh proteaza chiu kiém cao

Két qua lua chon céc ching vi khuan da
phan 1ap dugc c6 hoat tinh proteaza trén moi
truong c6 cazein dugc trinh bay & bang 5.

Bdng 5
Kha nang sinh proteaza cuia cac chiing vi khuan ua kiém da phan lap duoc
tir cac ving bién cua Vinh Bic Bo
. ) Kha ning sinh . ) Kha ning sinh
Maiu Cll(llllmg vi proteaza Mau Cll(llllmg vi proteaza
uan D-d (mm) uan D-d (mm)

1 15 1 15

2 - 2 10
3 10 CT1 3 -
CL3 4 16 4 3
5 17 5 -
6 14 6 -
1 20 1 -

VM 2 : CT3 2 B
1 21 1 -
2 21 . 2 -

MC 3 18 CT3 3 13
4 25 4 8

1 9 1 21
2 3 2 -
vVC 3 10 QL1 3 .
4 6 4 -
1 - 1 -

2 15 2 8
3 9 CL 3 -
SS 4 20 4 -
5 9 5 -
6 17 1 -
1 23 2 -

bS

BL 5 ] 3 19

4 _

Két qua & bang 5 cho thdy, trong tong s6 50
chung vi khuin phan lap dugc, c6 t6i 70% s6
ching sinh proteaza. Nhi€u chung c6 hoat tinh
phan giai cazein manh. Tuy nhién, theo Knud
Aunstrup va Mark M. Zukowski, khong phai ldc
nao cling c6 mai twong quan thuan gitta duong
kinh ctia vong thuy phan protein xung quanh
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khuan lac trén moi trudng thach véi kha nang
sinh proteaza cta vi sinh vat trong nuodi ciy
chim (hinh 1). D€ x4c dinh mot cdch chinh xac
rang cac chlng vi khuédn va kiém sinh proteaza
kiém trong diéu kién nudi cdy chim, ching toi
sit dung binh tam gidc c6 dung tich 250 ml véi
luong moi trudng dua vao 1a 50 ml, lac trén mdy



lic tron, toc do 200 vong/phit & nhiét do
28+30°C trong 48 gio. Lugng giong dua vao la

2% theo thé tich dich lén men. Két qua duoc
trinh bay & bang 6.

Bdng 6

Kha nang sinh téng hop proteaza kiém ctia cac chiing vi khudn ua kiém

da phan lap dugc trong moi truong nudi cay chim

Kha nang sinh proteaza Kha ning sinh proteaza
Ching (D-d) mm Chung (D-d) mm
16 gio 36 gio | 48 gio 16 gio 36 gio 48 gio
CT1-1 2 2 5 CT1-2 0 0 10
CT1-3 0 0 0 CT3-2 0 0 0
CT3*-4 0 5 8 MC-1 0 3 7
MC-3 8 15 20 QL-1 0 10 15
VC-1 0 0 9 VM-1 0 0 0
CL3-1 5 10 10 CL3-4 0 0 0
CL3-5 0 15 15 SS-4 0 10 10
SS-5 0 0 0 SS-6 0 0 10
BL-1 10 15 20
DS-3 10 15 15 L2 0 0 0

Qua s6 liéu tai bang 6, ching t6i thu dugc
8 chung chiu kiém va ¢6 kha nang sinh téng
hop proteaza cao: SS-4, SS-6, DS-3, BL-1,
CL3-1, CL3-5, MC-3 va QL-1.

Vi sinh vat dugc phan ra lam hai loai: cé
ngudn goc bién va khong cé ngudn goc bién.
Loai ¢6 nguon goc bién thuong c6 kha niang
chiu mu6i cao. Tuy nhién, nhiéu ching vi
sinh vat khong ¢6 nguén goc bién nhung vin
c6 kha nang thich nghi tot khi song trong
moi truong bién. Ngoai kha nang chiu mudi
cao, nhitng chliing nay con cé kha nang chiu
dugc nhiét do cao, nong do O, kha thap va
trong mot sO trudng hgp vo cung wa kiém
[11].

Dua vao kha nang chiu mud6i, Kushner [9]
phan loai vi sinh vat nhu sau: Khong wa man,
phat trién t6t trong moi trudng c¢6 noéng do
mudi < 0,2 M; va man khong dédng ké, phat
trién t6t & nong do mudi tir 0,2+00,5 M; hoi
wa mudi (trung binh), phdt trién t6t trong moi
truong ma noéng do mudi txr 0,5+2,5 M; ua
man, phét trién t6t khi nong do mudi dat
1,5+4 M va cuc ky wa min, phét trién t6t khi
nong do6 mudi tir 2,5+5,2 M (bdo hoa).

D¢ so sdnh cdc chliing di tuyén chon duoc,
két qua nghién ctu kha nang phat trién, sinh
proteaza va chiu man cua ching dugc trinh bay
& cadc bang 7 va 8.

Hinh 1. Vong phan giai cazein ctia ching MC-1
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Kha nang phat trién va sinh proteaza trong moi truong kiém cua
cac chung vi khuan da tuyén chon duoc

Bdng 7

Chung MC-3 QL1-1 CL3-1 CL3-5
Hoat d6 proteaza (dv/ml) 5,346 3,564 4,158 2,673
Do pH sau lén men 8,450 8,210 7,890 8,070
CFU/ml 5,3.10" 7.10"° 1,6.10" 3.10"
Chung SS-4 SS-6 BL-1 bS-3
Hoat d6 proteaza(dv/ml) 1,012 1,134 4,752 2,970
Do pH sau 1én men 7,670 7,920 8,16 8,170
CFU/ml 1.10° 3,5.10° 4,9.10" 4.10"
Bang 8
Kha nang chiu man cta cac ching vi khudn da tuyén chon duogc
Ching | PS-3 | QL1-1 | BL-1 | CL3-1 | CL3-5 | MC-3 | SS-4 SS-6
CFU/ml 7.10* 10 15.10° 5.10° 6.10° 3.10* 0 1

Két qua trén cho thdly ca 8 chliing déu c6 kha
nang phat trién trén moi trudng kiém tot, trong
d6 chiing MC-3 phat trién va cho hoat tinh
proteaza kiém cao nhét; cdc chiung MC-3 va DS-
3 chiu man t6t nhat; con 2 chiing SS-4 va SS-6
lai chiu man kém. Ching MC-3 la ching ua
kiém, c6 kha nang chiu man t6t nhat va sinh
tong hop proteaza cao; vi vay, ching MC-3 duoc
chon dé nghién cttu san xuat proteaza chiu kiém,
chiu mén.

Hinh 2. Hinh dang t€ bao ctia chling vi khuén
MC-3 (x15.000)
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L. KET LUAN

1. Két qua nghién cttu thanh phan va s6
luong cac nhém vi sinh vat trong nudc bién cuia
Vinh Bac Bo cho thdy hau hét cdc mau nude
bién déu c6 vi khudn hiéu khi tir 10 dén 4.10°
CFU/ml; vi khuan ky khi, xa khudn va nAm moc
it hon va it nhat 1a ndm men.

2. Két qua nghién citu vi khuan ua kiém cho
thay s6 luong cling nhu hinh théi va mau sac cla
céc ching va kiém da dang va phong pht. Trong
s6 50 ching vi khudn nhan dugc, c6 3 chling
phat trién rat tot trén moi trudong kiém, 27 chling
phét trién tot, 10 ching phét trién trung binh va
10 ching phat trién yéu.

3. Da tuyén chon dugc 8 ching vi khuidn
(SS-4, SS-6, DS-3, BL-1, CL3-1, CL3-5, MC-3
va QL-1) ua kiém (pH = 10) va uva man (NaCl =
20%). Chling vi khudn MC-3 ¢6 kha niang sinh
tong hop proteaza kiém cao nhat.
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STUDY ON ALKALOPHILIC AND HALOPHILIC MICROORGANISMS IN THE
SEA WATERS OF NORTHERN VIETNAM GULF

LE GIA HY, LAI THANH TUNG, PHAM THI BICH HOP
SUMMARY

The use of enzymes in industry and food process has been extended rapidly. Proteases are used in many
industrial applications, such as detergent production, milk processing, fish sauce production etc. Especially,
the alkaline and saline-stable enzymes as complement into detergents for sea and brackish-water areas are of
great interest. Therefore, studies on the distribution of alkalophilic and halophilic bacteria in the sea and
coastal areas, screening of the desired strains and optimization of the enzyme production conditions are
necessary.

The results of this study showed that samples collected from the Northern Vietnam gulf and coastal areas
contained mainly aerobic bacteria at the concentrations up to 4.10° CFU/ml. Other groups, including
anaerobic bacteria, actinomycetes and fungi were present at lower concentrations. Yeasts were found with the
lowest count. The morphological and physiological characteristics of the isolates have been studied and the
results indicated to the great diversity of our marine microflora. Fifty bacteria were tested for the ability to
grow in alkaline media, where 3 strains grew very well and other 27 strains grew well. The rest showed poor
to normal growth. Eight bacteria (SS-4, SS-6, DS-3, BL-1, CL3-1, CL3-5, MC-3 and QL-1) were topped for the
tolerance of alkaline (pH = 10) and saline conditions (NaCl 20%). Of them, the strain MC-3 was selected for
further study on the production of alkaline protease.
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