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NGHIEN CUU NAM MOC CO KHA NANG PHAN GIAI TINH BOT PHAN
LAP TU AO NUOI TOM O PAM SAM - CHUON, THUA THIEN HUE
Pham Th; Ngoc Lan, Hupnh Ngoc Thanh
Truong Pai hoc Khoa hoc, Pai hoc Hué

Tom tit. Dé c6 co sé tao ché phim vi sinh lam sach ao nudi tém, tir bun ao nudi
tdm & dam Sam — Chudn, huyén Phi Vang, tinh Thira Thién Hué, cac chung nim
méc c6 hoat lec phan giai tinh bot da dwoc phan I4ap va tuyén chon. Két qua nghién
ctu cho thay: Sé lwgng ndm méc trong cac mau bun ao nudi tém kha cao, tir 0,54 x
10° dén 2,45 x 10° CFU/g, ngoai trir miu bun ao dat PAL vé6i 12,65 x 10° CFU/qg.
Phan lap dwoc 53 chang nim méc c6 kha niang phan giai tinh bot va chon dugc hai
chiung MA20 va M102 c¢6 hoat tinh amylase manh. Trong mdi trueong Czapeck dich
thé vai ngudn carbon I tinh bot, nudi cay lic sau 96 gio:

- Chang MA20 thé hién hoat tinh amylase manh nhit trong méi truong véi ngudn
nitrogen 1a NaNOs, pH 6,5 va tich iy sinh khéi I6n nhit véi ngudn nitrogen 1a
gelatine.

- Chang M102 thé hién hoat tinh amylase manh nhit trong méi trudng véi ngudn
nitrogen la KNO;, pH 5,5 va tich liy sinh khdi 16n nhit v&i ngudn nitrogen 1a
NaN03.

1. Mé dau

Trong nhitng nim gan day, phong trao nudi tom & ving dam pha tinh Thira
Thién Hué phat trién manh mé da tao viéc lam va tang thu nhap, timg budc cai thién doi
séng cua ngudi dan. Bén canh nhitng mat tich cuc, nghé nudi tdm cua ngu dan con
mang ning tinh tu phat, chd trong loi ich kinh té ma it quan tim dén méi trudng va can
bang sinh thai. Vi vay, tai cac ving nudi chat lugng nudc giam rd rét, 1a noi tiém an cac
loai dich bénh 1am giam ning sut nudi, ting rai ro cho ngu dan. V&i viéc md rong
nhanh chéng cac ao nudi dang gay ra nhiéu tac dong tiéu cuc dén moi trudng, ngudn
nuéc bi & nhiém, luwong thire dn du thira qua nhiéu, tinh trang dich bénh bung phét trén
dién rong...[2, 3]. Bé cai thién moi truong ao nudi, nhidu ché pham sinh hoc da duoc
ngudi dan sir dung véi hiéu qua nhat dinh. Viéc khao sat, danh gia hoat hrc cua hé vi
sinh vat dac hitu trong méi trudng nudi, tuyén chon dugc nhitng chang vi sinh vat ban
dia thich nghi tét v6i diéu kién sinh thai hep dé tao ché pham dua trg lai ao nudi la
huwéng nghién ciru dang dugc trién khai ¢ nhiéu ving nudi tdm. Mot s6 ché pham vi
sinh vat d& duoc san xuat va thir nghiém vao ao nudi véi tac dong tich cuc [1, 6, 8, 11].
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Do d6, nghién cttu ndm médc c6 hoat luc phan giai tinh bot tir bun ao nudi tom, tuyén
chon duoc cac chang c6 hoat luc amylase manh 14 co sé cho nghién ciru tao ché pham
vi sinh vat hitu ich 1am sach ao nudi gp phan xt ly 6 nhiém méi truong.

2. Poi twong va phwong phap nghién ciu
2.1. Doi twrong nghién ciru

Cac chung nAim méc c6 kha niang phan giai tinh bot duoc phan Iap tir ao nudi
tdm tai dam Sam — Chudn thudc huyén Phi Vang, tinh Thura Thién Hué.

2.2. Phwong phdp nghién ciru

- Phan Iap va xac dinh sb luong té bao: str dung phuong phap Koch dé phan lap
va dém sb Iugng nAm mébc phan giai tinh bot trén moi trudng Czapeck véi ngudn carbon
dugc thay thé bang tinh bot [4].

- Xac dinh kha ning phan giai tinh bot caa nAim méc [5]:

Nguyén tic: trén moi truong chia tinh bot, nAm mdc sé tiét ra enzyme amylase
ngoai bao phan hity co chit dé sinh truéng va lam cho méi truong trong hon khi nhuém
mau bang thubc thir Lugol. o 16n caa khuan lac va khoang méi trudng trong suét phan
anh kha nang phan giai tinh bot caa nAm méc.

- Xac dinh hoat tinh amylase bing phuwong phap khuéch tan trén thach:

Nguyén tic: amylase thay phan tinh bot trong méi truong thach s& tao ving
khong bit mau véi thubc thir Lugol. D6 16n cua viing phan giai co chit phan anh hoat
luc cta enzyme.

Céac 6ng thach nghiéng chtra giong nam méc duoc chuyén vao nudi ciy trong
mdi truong dich thé dé thu dich chiét enzyme. Thir hoat tinh amylase trén dia thach —
tinh bot va biéu dign hoat tinh bang mm dudng kinh vong thay phan tinh bot.

- Xac dinh sinh khdi caa nam mdc: sau khi nudi cay véi thoi gian thich hop, thu
sinh khéi nim méc, siy kho dén khdi lwong khong d6i. Dung phuwong phap cin truc tiép
(d6 chinh xéac 13 0,001 g) dé xac dinh sinh khdi khé.

- Xéc dinh anh huong caa mot s6 diéu kién nudi cay dén hoat tinh cua amylase
va sy tich liy sinh khi [5]: cac chung nim mébc duoc nudi trong mébi trudng Czapeck
dich thé vé6i cac diéu kién khac nhau vé pH, thoi gian, ngudn dinh dudng carbon va
nitrogen dé thu dich enzyme va sinh khdi. Xac dinh hoat tinh amylase bang phuong
phap khuéch tan trén thach va xac dinh sinh khéi nAm mdc theo phuong phap can.

- Xtr 1i s6 liéu: sb lidu dugc xt ly bang chuong trinh théng ké trong phan mém
Microsoft Excel 2003.

3. Két qua va ban luan
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3.1. Phan ldp va xdc dinh sé lirgng té bao

Chung t6i d4 tién hanh 4 dot thu mau tai cac ao nudi tdm tai 3 dia diém Ia x&
Pha An, x& Phi M¥ va thi trin Thuan An thuéc huyén Pha Vang, tinh Thira Thién Hué.
Tir 9 mau bin ao nudi tdm tién hanh phan lap trén méi truong Czapeck thach dia thu
dugc 53 chang ndam méc ¢é kha ning phan giai tinh bot. S6 lwong nim mdc trong céc
mau bun dugc trinh bay ¢ bang 1.

Béang 1. So liwong ndm mac phan gidi tinh bgt trong cac mdu bun ao nudi tém

Ky hiéu Thoi gian pH CFU/g dat

STT mau thu miu bia diém lay miu mau (x10°)
1 TAl 18/02/2011  TT Thuan An (ao dé’[) 6,6 0,54
2 TA2 18/02/2011  TT Thuan An (ao vay) 6,4 1,05
3 PA1 28/02/2011  Phu An (ao dét) 6,2 12,65
4 PA2 28/02/2011  Phu An (a0 vay) 7,3 0,92
5 TA3 10/03/2011  TT Thuan An (ao vay) 7,4 0,70
6 TA4 10/03/2011  TT Thuan An (ao dé’[) 7,8 2,45
7 PM1 17/03/2011  Phd My (a0 vay) 6,8 2,03
8 PM2 17/03/2011  Phd My (a0 dat) 7.7 2,26
9 PA3 17/03/2011  Pht An (ao dét) 7,3 0,94

(Ghi chii: CFU: Colony Forming Unit (don vi hinh thanh khudn lac)).

S6 lwong ndm méc & cac mau bun thu & cac dia diém khéac nhau va trong nhitng
khoang thoi gian khéc nhau 1a khé cao va c6 su chénh léch khdng nhiéu; dao dong trong
khoang 0,54 x 10° — 2,45 x 10° CFU/g, ngoai trir mau PA1 thu trong ao dit & xa Phi An
c6 sb lwgng nAm méde 1on nhét véi 12,65 x 10° CFU/g. S¢ di ¢6 su chénh léch nhu vay
c6 thé 1a do mau PA1 lAy tir ao dat d4 thu hoach nhung chua duogc cai tao ddy ao cho dot
san xuét tiép theo. So voi két qua nghién ctu cia mot so tac gia thi sé lwong nim méc
trong c4c mau bun ao nudi & dam Sam — Chudn van & muc cao [7, 9, 10].

3.2. Khd ndng phan gidgi tinh bgt ciia cac chiing ném méc

Dé danh gia kha ning phan giai tinh bot, tién hanh cdy vach cac chang nAm méc
trén moi trudng Czapeck thach dia vai ngudn carbon 14 tinh bot. Kha ning phan giai
tinh bot dugc danh gia bang su tao thanh khuan lac trén méi truong va kich thudc vach
phan giai tinh bot. Vai 53 ching ndm méc d4 phan lap, s6 ching c6 hoat luc phan giai
tinh bot rat manh khong nhiéu va cac chung MA19, MA20, MA33, M102 duoc nudi
cay dich thé dé thu dich chiét enzyme va sinh khbi nhim danh gia kha ning sinh truéng
phét trién va hoat tinh amylase. Két qua dugc trinh bay ¢ bang 2 va hinh 1.
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Hoat tinh amylase cua céc chung nim méc cd su chénh léch 16n, thé hién &
duong kinh vong phan giai tinh bot cua cac dich chiét enzyme dao dong trong khoang
6,00 — 14,50 mm, I6n nhat 1a chung M102 (14,50 mm) va chang MA20 (13,50 mm).
Chang M102 c6 sinh khdi cao nhat con chiung MA20 tuy kha ning tich liy sinh khéi
khong cao bang cac ching khac nhung hoat tinh amylase cao nén chon hai chung MA20
va M102 cho cac thi nghiém tiép theo.

Béang 2. Kich thuéc vong phan gidi tinh bt va sinh khai khd cia cac ching nam moc

Chiing ndm méc  Pwong kinh vong phan giai (mm)  Sinh khéi kho (mg/ml)

MA19 6,00 + 0,00 7,25 +0,01
MAZ20 13,50 + 0,50 6,00 + 0,02
MAS3 9,25+0,25 8,00 + 0,01
M102 14,50 + 0,50 9,30 + 0,03

Hinh 1. Vach phan gidi tinh bgt va khudn lac cia cac ching  Hinh 2. Vong phan gidi cuia
ndm mac dich enzyme amylase tach tir
hai chiing ném méc MA20 va

M102

3.3. Anh hwéng cia mét sé diéu kién nudi cdy dén hogt tinh amylase va sw
tich liy sinh khéi ciia ndm méc

3.3.1. Anh hwong cia pH méi trirong

Dé tham do anh hudng cua pH méi truong nudi cdy dén hoat tinh amylase va
kha ning tich liy sinh khdi, nudi cay lic cac chung nim méc MA20 va M102 trong moi
truong Czapeck dich thé & cac pH khac nhau. Hoat tinh enzyme va sinh khéi nam méc
dugc thé hién & bang 3.

Béang 3. Anh huong ciia pH méi trieong dén hoat tinh amylase
va s tich liiy sinh khdi ciia nam mac

Chiing nAm pH moi Puwong kinh vong phan giai Sinh khéi kho
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maoc treong (mm) (mg/ml)
5,0 8,00 + 0,50 6,00 + 0,01
5,5 9,00 + 0,50 6,28 + 0,01
MA20 6,0 11,50 + 0,50 6,92 + 0,01
6,5 13,00 + 0,00 7,33+0,01
7,0 10,50 + 0,25 7,12 + 0,02
5,0 13,50 + 0,00 8,63 + 0,01
5,5 14,00 + 0,50 12,36 + 0,02
M102 6,0 13,50 + 0,25 11,75+ 0,01
6,5 11,00 + 0,50 11,38 + 0,02
7,0 8,50 + 0,00 9,51+0,01

Tir két qua cho thay, véi cac khoang pH thi nghiém hai chung nam méc c6 mic
sinh truéng phét trién va cho hoat tinh amylase khac nhau, trong d6 khoang pH 6,5 la
thich hop nhat cho chung MA20 (sinh khdi dat 7,33 mg/ml va dudng kinh vong phan
giai dat 13,00 mm), con chang M102 thich hop nhit ¢ khoang pH 5,5 (sinh khdi dat
12,36 mg/ml va duong kinh vong phan giai dat 14,00 mm). Nhin chung, hai chung nim
méc déu thich nghi voi khoang pH méi truong twong ddi rong va chiu dugc do pH thap.
Pay ciing 1 dic diém thuan loi cho nhan nudi dé thu sinh khéi trong xu hudéng méi
truong sau 1én men thuong giam pH.

3.3.2. Anh huong cua thoi gian nudi cay
Cac chang ndm mdc dugc nudi trong moi truong Czapeck dich thé véi cac
khoang thoi gian khac nhau.

Béang 4. Anh huéng cua thoi gian nudi cdy dén hoat tinh amylase
va s tich liiy sinh khdi ciia nam mac

Chingndm  Thoigian  Pwong kinh vong phan giai Sinh khéi kho

moc (0i®) (mm) (mg/ml)
24 - 1,04 + 0,01
48 5,50 + 0,25 2,55+ 0,01
MAZ20 72 9,00 + 0,50 6,24 + 0,01
96 16,00 + 0,25 7,50 + 0,02
120 15,25 + 0,25 7,00 + 0,03
M102 24 - 2,03+ 0,01
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48 6,00 + 0,00 5,46 + 0,01
72 10,50 + 0,25 11,43 + 0,02
96 16,50 + 0,00 13,01 + 0,02
120 14,50 + 0,50 12,00 + 0,03

(Ghi chu: -: khéng xac dinh).

Nhu vay, hoat tinh amylase va su tich lity sinh khdi cua hai chiung nam méc bién
thién trong khoang thoi gian nudi cy kha rong (120 gio), dat cuc dai tai thoi diém 96
gio. Chung MA20 c6 duong kinh vong phan giai tinh bot dat 16,00 mm, sinh khbi dat
7,50 mg/ml, chung M102 c6 duong kinh vong phan giai 12 16,50 mm, sinh khéi dat
13,01 mg/ml. Sau thoi diém nay, sinh khdi va hoat tinh amylase giam nhung khong
nhiéu. Pay ciing 1a dic diém kha thuan loi trong nhin nudi dé thu sinh khdi va enzyme
(bang 4).

3.3.3. Anh hwong cua nguén carbon

Béang 5. Anh huéng ciia nguon carbon dén hogt tinh amylase
va s tich liiy sinh khdi ciia nam mac

Chiing ndm Nguén Puwong kinh vong phan giai Sinh khéi kho
moc carbon (mm) (mg/ml)

CMC - -

Tinh bot 18,50 + 0,00 8,00 + 0,01

MAZ20 Glucose 10,50 + 0,00 7,53 + 0,01

Saccharose 15,00 + 0,25 7,50 + 0,01

Ri duong 13,50 + 0,50 6,76 + 0,02

CMC 10,50 + 0,25 10,25 + 0,01

Tinh bot 20,00 + 0,00 14,23 + 0,03

M102 Glucose 14,00 + 0,50 14,00 + 0,02

Saccharose 16,50 + 0,50 12,37 + 0,02

Ri duong 14,50 + 0,25 12,01 + 0,01

(Ghi chu: -: khdng xéc dinh).

Khi st dung cac ngudn carbon nudi cidy khac nhau ¢ anh huong rat I6n dén
hoat tinh amylase va su tich lity sinh khdi cua cac chung nim méc trong moéi trudng
Czapeck dich thé. Ngudn tinh bot Ia thich hop nhat cho ca hai ching nAam méc MA20 va
M102 sinh truong phét trién va thé hién hoat tinh amylase. Chiung MAZ20 tich liiy sinh
khbi dat 8,00 mg/ml va c6 dudng kinh vong phan giai tinh bot dat 18,50 mm, con ching
M102 sinh khéi dat kha cao (14,23 mg/ml) va dudng kinh vong phan giai dat 20,00 mm.
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Véi ngudn carbon 13 CMC (carboxyl methyl cellulose), ching MA20 khéng sinh truéng
va phét trién duoc con chang M102 thi thé hién yéu ca vé hoat tinh enzyme va sy tich
ltiy sinh khoi.

3.3.4. Anh hwong cua nguon nitrogen

Két qua bang 6 cho thay, nguon nitrogen ciing c¢6 anh huong rat lon dén hoat
tinh amylase va su tich liy sinh khdi caa nam mdc. Bbi voi chung MA20, ngudn
nitrogen thich hop thé hién hoat tinh amylase cao nhat 1a NaNO3 (duong kinh vong phan
giai dat 16,50 mm), chang M102 thé hién hoat tinh amylase cao nhit véi ngudn
nitrogen 1a KNO; (duong kinh vong phan giai dat 24,00 mm). Két qua con cho thay
trong moi trudng Czapeck c6 ngudn nitrogen 1a gelatine thi chung MA20 cho sinh khéi
I6n nhat dat 7,76 mg/ml. Con chang M102 cho sinh khéi 16n nhit trong méi truong
Czapeck c6 ngudn nitrogen 1a NaNOs, dat 12,37 mg/ml.

Béang 6. Anh huéng ciia nguon nitrogen dén hoat tinh amylase
va s tich liiy sinh khdi ciia nam mac

Chiing nAm Nguén Puwong kinh vong phan giai Sinh khéi kho

maoc nitrogen (mm) (mg/ml)

KNO3 12,5+ 0,00 7,53 +0,01

NH.CI 10,25 + 0,50 6,00 + 0,01

MA20 Urea 11,50 + 0,50 6,03 + 0,02
NaNO3 16,50 + 0,25 7,50 + 0,01

Gelatine 10,00 + 0,50 7,76 + 0,02

KNO3 24,00 + 0,00 12,25 + 0,01

NH.CI 12,00 + 0,50 11,23 + 0,02

M102 Urea 15,00 + 0,25 11,00 + 0,02
NaNO3 17,50 + 0,50 12,37 + 0,02

Gelatine 12,50 + 0,25 10,01 + 0,01

153



Hinh 3. Vong phan gidi tinh bt ciia amylase tach tir chiing M102 va MA20 nudi cdy trong moi
triong Czapeck vai nguon nitrogen 1a KNO; va NaNO;

4. Két luan

1. S6 lwong nAm méc trong cac mau bun ao nudi tdm & dam Sam — Chudn kha
cao, tir 0,54 x 10° dén 2,45 x 10° CFU/g, ngoai trir mau ao dat PAL vdi 12,65 x 10°
CFU/g. Phan lap va thuan khiét duoc 53 chiing nim méc cd kha nang phan giai tinh bot
véi hai chuing MA20 va M102 c6 hoat tinh amylase manh.

2. Trong méi trudng Czapeck dich thé véi nguon carbon 1a tinh bot, nudi cay lac
sau 96 gio:

- Piéu kién pH méi truong 1a 6,5, chung MA20 thé hién hoat tinh amylase manh
nhat v&i ngudn nitrogen 1a NaNO; va tich liy sinh khi 16n nhat vai ngudn nitrogen la
gelatine.

- Piéu kién pH moéi truong 1a 5,5, chang M102 thé hién hoat tinh amylase manh
nhat v6i ngudn nitrogen 1a KNO; va tich liy sinh khdi 16n nhat vai ngudn nitrogen la
NaNOs.
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RESEARCH ON STARCH- DEGRADING MOLD STRAINS ISOLATED FROM
SHRIMP CULTURE PONDS AT SAM - CHUON LAGOON, THUA THIEN HUE
PROVINCE
Pham Thi Ngoc Lan, Huynh Ngoc Thanh
College of Sciences, Hue University

Abstract. In oder to get the basis for the production of microbial preparation used
to clean shrimp ponds, starch-degrading mold strains were isolated and selected
from shrimp pond sediments in Sam- Chuon lagoon, Phu Vang district, Thua Thien
Hue province.

The research results showed that the number of mold in the sample of shrimp pond
sediment was rather high, from 0,54 x 10° to 2,45 x 10° CFU/g, except for the PA1
sample of pond soil with the number of 12,65 x 10° CFU/g. There were 53 starch-
degrading mold strains isolated and 2 strains MA20 and M102 with high amylase
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activity selected. In the Czapeck liquid medium of which carbon source was starch,
after 96 hours of shaking culture:

- Strain MA20 showed the strongest amylase activity when NaNO; was served as
nitrogen source and the initial pH of medium reached 6,5, and the highest biomass
production when gelatin was served as nitrogen source.

- Strain M102 showed the strongest amylase activity when KNO; was served as
nitrogen source and the initial pH of medium reached 5,5, and the highest biomass
production when NaNO; was served as nitrogen source.
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