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PHAN LAP CAC DONG VI KHUAN CO KHA NANG
PHAN HUY TINH BOT

Nguyén Hitu Hiép' va Nguyén Thi Hai Ly’
ABSTRACT

To select bacterial strains which could hydrolyse starch, twenty five samples of
wastewater were collected from wastewater ponds at Sa Pec town, Dong Thap
province. Twenty three isolated bacterial strains had various shape. Cell shape of these
strains were short rod, long rod or streptococcus. Most strains were motile. Among 23
strains, 13 strains were gram negative and 10 strains were gram positive. Isolated strains
had amylase activity from 72.44U/ml to 910.89U/ml after incubating 72 hours. Among
them, 4 strains which had high amylase activity were 935, VD2, 9,, and 16. Strains 935 and
VD2 could hydrolyse up to 97% of starch in wastewater after only 24hours.
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Title: Isolation of starch degrading bacteria
TOM TAT

Hai mwoi lam mau nwée thai da dwoc thu thdp tir nudc thai tai lang nghé san xudt bét
gao tai thi xa Sa déc, tinh Bong Thép dé tuyen chon cdc dong vi khudn c6 kha nang phan
iy tinh bot. Hai muoi ba dong vi khudn phan lap dwge ¢6 hinh dang té bao rat bién
dong tir hinh que ngdn, que dai dén hinh chudi. Hau hét cac dong vi khuan c6 kha ning
di dong. Trong s6 23 dong vi khudn phdn ldp dwoc c6 13 dong vi khudn thudc gram dm
va 10 dong vi khudn thuéc gram dwong. Cdc dong vi khudn phdn ldp dwoce cé hoat tinh
enzyme amylase tir 72,44U/ml dén 910,89U/ml sau 72 gio nudi cdy. Trong s6 ndy cé 4
dong co hoat tinh enzyme amylase cao la 935,VD2, 95, va 16. Hai dong 935 va VD2 co kha
néng xi Iy dén 97% heong tinh bjt c6 trong medc thai chi sau 24 gio.

Tir khoa: phan huy tinh bt, nuoc thdi tinh bot, amylase, phan lap.

1 PAT VAN PE

Lang nghé lam bot Tan Ph Pong chiém dién tich 1.193ha, véi khoang 400 ho
theo nghé nay véi san luong khoang 30 ngan tin bot gao/ndm. Tong luong nudc
thai ctia lang nghé nay thai ra méi truong hang ngay khoang 4.000m> va 1,6 tan
rac thai sinh hoat (Trung Tam Ky Thuat M6i Truong TP. HCM, 2006). Thanh
phan cha yéu cua loai nude thai ndy chira cdc tap chat hiru co & dang hoa tan hodc
lo limg, trong d6 chu yéu 1a cac hop chit carbohydrat nhu tinh bot, dudng, cac loai
acid hiru co (acid lactic). Néu chat thai nay thai tryc tiép vao ngudn nudc ma
khong dugc xtr 1y thich hop, thi qua trinh phan hiy sinh hoc sé lam suy kiét oxy
hoa tan ciia ngudn nudc, gy 6 nhim méi trudng nghiém trong (Lé Hoang Viét,
2000).

Ngay nay bén canh cong nghé xtr Iy nuée thai bang phuong phép 1y, hoa, sinh hoc
thi viéc ung dung nhitng dong vi khuan c6 kha ning chuyén biét dé hoan thién
cong nghé xir 1y chat thai dang chiém mat vai trd vo cing quan trong. Nhom vi
sinh vat phan huy tinh bot sdng trong dat, nudc ¢ kha ning tiét ra moi truong hé
enzyme amylase nham thay phan tinh bot thanh cac hop chat don gian. Trong méi
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truong ty nhién c6 nhiéu dong vi khudn co6 kha ning phan hiy tinh bot nhu
Bacillus, Lactobacillus, Clostridium, Pseudomonas,.... Vi vdy viéc nghién cuu,
phan 14p cac vi khudn c6 kha nang tiét ra enzyme amylase va tmg dung céc vi sinh
vat nay vao xur Iy nudce thai tinh bdt 1a mot viée lam rat thiét thuc, mang tinh (rng
dung cao.

Tir nhu cau thyc tién nhu trén dé tai: Phan lap cac dong vi khuan phan hay tinh bot
tir ao nuc thai tai lang nghé san xut bot gao Sa Péc, tinh Pong Thap duoc thuc
hién voi muc tiéu phén 1ép dugc cac dong vi khuén c6 kha nang phéan huy tinh bot
t6t co trong nude thai gop phan bao vé ngudn nude cho cong dong trong khu vue.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Phwong tién nghién ciru
2.1.1 Vit liéu

Hai muoi lam mau nudc thai va bun cia ao chira nudc thai tai lang nghé san xuat
bot xa Tan Pht BPong — TX Sa Péc — Tinh B@)ng Thap duoc thu thap. Chon 5 ho
gia dinh, mdi ho léy 5 mAu nudc thai va 5 mau dt tai cac vi tri khac nhau. Dung
cac chai nhya sach thu nudc thai tir d6 sau 50cm dén 16p nuéc mit sao cho day
chai 500ml. M01 ao thu 1kg bun theo hinh cheéo goc va trir trong bao nylon sach.
Mau nuée va mau bun trit trong cac thung mdp c6 nudc da ¢& mang vé phong thi
nghiém phan 1ap vi khuan.

2.1.2 Thiét bi, dung cu va héa chdt

Tu cdy vi sinh vat biosafe III, tii & vi sinh vat Incucell 111 (Birc), Kinh hién vi
Olympus CHT (Nhat), Kinh hién vi Olympus BH-2 (Nhat), ndi khtr tring nhiét
udt Pbi-international (Btrc), bo micropipet Gibson P10, P20,P200, P1000 (birc), 1o
vi song Panasonic ( Thai Lan). Mbi truong phan 1ap vi khuan gom
(g/L):Bacteriological peptone, 6; MgS0O,.7H,0, 0,5; KCl, 0,5; Tinh bot, 1; agar,
18g (Toye Ekunsaumi, 2008).

2.2 Phuwong phap
2.2.1 Phdn Idp vi khudn phdn hiy tinh bét

Trai 1ml ctia miu (miu nudc thai va bun day ao da dugc pha lodng) trén moi
truong dic va i ¢ 30°C trong 24gio ¢ hai diéu kién hiéu khi va ky khi (Toye
Ekunsaumi, 2008). Khi khuén lac phat trién, chon nhiing khuédn lac dang phan huy
tinh bot (nhitng khudn lac c6 xuat hién vong sang xung quanh khuan lac) tién hanh
tach rong bang phuong phap ria cdy. Tién hanh lam tiéu ban quan sat dé kiém tra
sw dong nhét cuia khuan lac da phén lap.

2.2.2 Khdo sat mét sé déc tinh hinh thai cia khuén lac va té bao vi khuan

Quan sat nhitng dac tinh cua khuan lac nhu: hinh dang, mau sac, kich thudc, d6 noi
va dang bia cua khuan lac, kha nang chuyén dong cta vi khuan, do kich thudc té
bao vi khuan, nhuém Gram.

2.2.3 Khdo sdt kha nang phdn huy tinh bét ciia cac dong vi khudn phdn ldp dwoc

Cay dong vi khuan can khao sat 1én méi trudong dic Nutrient agar ¢6 chura tinh bot
(1%w/v). Sau 3 ngay u & 30°C, cac khuan lac vi khuan dugc hinh thanh, enzyme
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amylase dugc téng hop va thiy phan tinh bot va tao thanh mot vong thiy phan
xung quanh khuan lac. R6t dung dich Gram’s Iodine 1én mit thach, trang déu va
quan sat dé kiém tra sy thily phan tinh bot. Dya vao ti 18 giita duong kinh ciia vong
thiy phan véi duong kinh cua khuén lac ta danh gia kha ning téng hop enzyme
amylase ctia dong vi khuan duoc khao sét.

2.2.4 Kha nang tong hop enzyme amylase ciia vi khudn

Moéi truong xac dinh kha ning sinh amylase cua vi khuin gém (g/L):
Bacteriological peptone, 6; MgS0,.7H,0, 0,5; KCl, 0,5; tinh bot, 1. Trdn va phan
phdi 30-40 ml thé tich méi trudng vao binh tam gidc 100 ml khir trang ¢ 121°C
khoéang 15 phut.

Dung pipet vo trung lay 5 - 6 ml nu6c vo trung cho vao Ong gidng, ding que ciy
danh nhe cho khuén lac cua vi khuan trong dng gidng tan vao nudc. Chuyen Sml
hén hop ndy vao méi trudng san sinh enzyme amylase, day nut, lic déu. U ¢ 30°C
va tién hanh trich enzyme amylase sau 24,48,72 va 96 gio.

2.2.5 Trich enzyme tur dung dich

Chuyén dung dich vi khuan vao trong nhimg ong ly tam va ly tim ¢ 7000
vong/phut trong 20 phut. Gan lay phan noi bén trén, d6 1a dich chi€t enzyme tho.

2.2.6 Khdo sat hoat tinh cua enzyme

Amylase thuy phan tinh bot cho ra duong khir. Hoat tinh enzyme dugc xac dinh
dua vao lugng dudng khir sinh ra thong qua phdn ung trung gian véi thuoc thtr
Nelson Somogyi. Mot don vi hoat tinh enzyme amylase la luong enzyme can thiét
thity phan co chét tinh bot cho ra 1uM dudng khir trong mot don vi thoi gian 1a 1
phut & pH 6.0 va nhiét d6 40°C.

2.2.7 Khao sat kha nang phan huy tinh bot trong nuoc thai

Dé xé4c dinh kha nang phan huay tinh bt ¢6 trong nude thai, ting sinh hai dong vi
khuan phan lap dugc tir thi nghiém trudc trong méi truong dinh dudng trong 3
ngay dé dat mat do 10° CFU/ml. Thi nghiém mot nhan td bao gém 5 nghiém thirc
v6i thé tich nudc thai 12 200 ml (véi 3 1an lap lai).

- Nghiém thtc 1: d6i ching (khong chung vi khuén).
- Nghiém thtrc 2: chung 1% vi khuan (v/v)
- Nghiém thirc 3: ching 2% vi khuén
- Nghiém thtrc 4: ching 3% vi khuén .
- Nghiém thtrc 5: chung 4% vi khuan .
Sau 24g ldy mau dé d4nh gia hiéu qua phan hay tinh bot trong nudc thai cua dong
vi khuan thong qua cac chi ti€u: pH, ham lugng glucose sinh ra.
3 KET QUA VA THAO LUAN
3.1 Két qua phén 1ap va mdt s dic tinh hinh thai ciia cac vi khuin
Tir mau nude thai va mau bun day duogc lay tai lang nghé san xudt bot gao xa Tan

Phu Bong, TX Sa Béc, 23 dong vi khuén c6 kha nang thiy phan tinh bdt da dugc
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phan l4p. Trong 23 dong vi khuin c6 8 dong dwoc phan 1ap & diéu kién yém khi
(Y) (chiém 34,78%), va 15 dong dugc phéan lap & diéu kién hiéu khi (HK) (chiém
65,22%). Cac dong vi khuan nay c6 khuén lac to, duong kinh trung binh tir 0,5mm
dén 1,5mm. Thoi gian phat trién nhanh trong méi trudng tinh bot tan (sau 20 gid)
& nhiét d6 phong (30°C), va hau hét déu gy mui chua trén méi trudng chira 1%
tinh bot.

Khuén lac ¢6 hinh dang tron chiém 18 dong (78, 26%), khong tron chiém 5 dong
(21,74%). Trong d6 cac dong vi sinh vat c6 mau trdng va trang sira 1a 19 dong
(chiém 82 ,61%), con lai la mot dong mau ndu va 3 dong mau vang (chiém
17,39%). V& dic tinh bia khuan lac, co 18 dong véi bia nguyén, nhin (78,26%) va
5 dong v6i bia rang cua, san (21,74%). Vé d6 ndi, c6 16 dong sinh khuan lac mo
(chiém 69,57%) va 7 dong sinh khuén lac 1ai (chiém 30,43%).

Té 'bao cua cac dong vi khudn phan 1ap c6 dang que ngdn, que ngin cip va que
ngin 16 dong(chlem 69,57%), que dai 5 dong (21,74%), con lai la 2 dong vi khuan
¢6 hinh cau két chudi (chiém 8,69%). Cac dong vi khuan phén 1ap dugc déu c6 kha
ning chuyén dong trong moi truong 1ong. Két qua nhuém Gram cho thiy trong 23
dong vi khuan phén 1ap dugc c6 13 dong thudc nhom Gram am (chiém 56,52%) va
10 dong thudc nhém Gram duong (chiém 43,48%).

3.2 Két qua dinh tinh hoat tinh Amylase

Sau 48 gio 1, vong sang xung quanh khuan lac (hay con goi 1a vong halo) xuét
hién. Vong halo c6 thé nhan rd hon va do duoc khi lam tran mau véi dung dich Iod
(Hinh 1). Phin méi trudng chira tinh bot chwa bi thily phan boi enzyme amylase s&
cho mau tim xanh véi dung dich lod, riéng viung sang 1a do tinh bt da bi thuy
phan do d6 khong cho phan tng mau véi lod. Tuy nhién, duong kinh vong halo
giita cac dong vi khuan khac nhau tiy thudc vao loai vi khudn va kha ning thuy
phan tinh bot. Két qua quan sat nay pht hop véi két qua nghién ctru cia Sasmita
Mishra va Niranjan Behera (2008) va Sekar Sudharhsan et al. (2007). Theo cac tac
gia nay thi cac khuén lac c6 kha nang phan huay tinh bot (Amy") tao ra mot vong
sang rong xung quanh khuan lac va vong sang nay khong cho phan tmg mau véi
dung dich lod. Sy hién dién ctia vong halo thuy phéan tinh bot bao quanh khuén lac
co thé sir dung dé danh gia so bo kha ning thuy phan tinh bot cia cac dong vi
khuan.

Hinh 1: Méi trweéng dwec nhudm véi Iod dé thiy tinh bot bi thity phan (viing sing)
Do hitu hi€u cua cac dong vi khuén phan 1ap duogc co thé danh gia so by dua trén
hi€u s0 gitta duong kinh ctia vong sang xung quanh khuan lac va duong kinh cua
khuan lac, hi¢u so cang 1on thi kha nang phan huy tinh bot cang cao. Cac dong 95,
13, 10, 16, 935, 3Y, VD2 c6 kha ndng phan huy tinh bot tot (Hinh 2).

40



Tap chi Khoa hoc 2012:21a 37-44 Truong Dai hoc Can Tho

=]
ad

Buimg kinh (mm)

] B ® ¥ 9
Dong vi khudn

Hinh 2: Pwong kinh vong halo (D) va duwong kinh khuin lac (d) ctia cac dong vi khuén (mm)

3.3 Két qua khio sat hoat tinh amylase

Tir két qua quan sat nhu trén 17 dong c6 ti 1¢ D/d > 1,1 (s6 liéu khong trinh bay)
dugc chon dé khao sat hoat tinh ctia enzyme amylase. Cac dong nay dugc nudi cay
trong moi truong dinh dudng chira peptone nhu nguon nito va tinh bot nhu la
ngudn carbon véi pH = 7,0. Mot dudng chuan vé mbi tuong quan gitta ham luong
glucose va mat d¢ quang (OD) do 0 buge séng 520 nm duoc thiét 1ap c6 phuong
trinh 1a y = 0,5304x — 0,0097 véi R* = 0,976 (Hinh 3). Hé sb tuong quan cao cho
thdy twong quan gitta ham luong glucose va d6 duc moi truong rat chit ch& va sb
liéu thu duoc tir tri s6 OD rat c6 ¥ nghia.

v=10.5304x-0.0097

R*=0.976
0.6
*
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Hinh 3: Mbi twong quan giita ham lwgng glucose va OD (520nm)

Mudi bay dong vi khuan dugc khao sat déu co hoat tinh ciia enzyme amylase tir
72,44 + 23,67 U/ml dén 910,89 + 44,96 U/ml. Trong d6 cao nhat gdm cac dong
935, 16, 9, va VD2 ¢6 hoat tinh amylase 1a 910,89 + 44,96 U/ml, 799,33 + 20,36
U/ml, 791,11 + 37,78 U/ml va 732 + 32,36 U/ml. Dong 935 va VD2 1a hai dong vi
khuédn c6 dudng kinh trung binh ciia vong halo 16n va tang sinh khdi nhanh. Dong
16 ¢6 duong kinh cua vong halo va ting sinh khdi trung binh. Riéng dong 9, ting
sinh khéi chdm v6i D 13 12,5 mm va d 14 6,5 mm.
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Khi chon mot s6 dong vi khuin dé kiém tra hoat tinh ching t6i nhan thdy cac dong
vi khuan c6 kha nang sinh lugng duong khir glucose cao thi hoat tinh enzyme
amylase cao (Hinh 4). Hoat tinh enzyme amylase cta cic dong vi khudn dugc
kiém dinh qua phép thir Ducan, két qua nhu sau: dong 19, dong 14, dong 10, dong
936, dong 16 va dong 955 cho hoat tinh enzyme amylase c6 khac biét théng ké &
muc y nghia 5%. Riéng hai dong VD2 va 9, cho hoat tinh enzyme amylase khac
biét khong ¥ nghia thong ké & d6 y nghia 5%.
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Hinh 4: Hoat tinh enzyme amylase ciia cac dong vi khuin

Nong do glucose sinh ra do vi sinh vt thily phan tinh bt ciing twong quan véi thoi
gian nudi cay (Smitt ez al., 1996). Thi nghiém khao sat ham luong glucose qua cac
thoi gian nuoi la 24g, 48g, 72g va 96g trong mdi truong dinh dudng 1éng véi cac
dong 10, 16, 9;, 955 va VD2.

Ham lugng glucose ting dan tir 24g dén 48g va dat ham lugng cao nhit trong moi
truong nudi ¢ 72g, sau d6 ham luong ndy giam & 96g (Hinh 5). Két qua nghién
ctru nay phi hop voi mot vai két qua nghién ctru trude day. Theo Sasmita Mishra
va Niranjan Behera (2008), khi ting thoi gian nudi cac dong vi khuan Bacillus
trong moi trudng c6 nguodn carbon 1a tinh bot thi hoat tinh enzyme amylase ting va
hoat tinh enzyme amylase dat cuc dai sau 72g.
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Hinh 5: Ham lwgng glucose sinh ra theo thoi gian
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Su tong hop enzyme thuy phén carbohydrate nhu tinh bt ¢ hau hét cac loai thude
giong Bacillus déu bi ttic che do sy chuyén hoa nhanh glucose (Lin ef al., 1998).
3.4 Két qua thi nghiém xir Iy nuéc thai

Chon hai dong vi khuan 14 955 va VD2 dé nhan mat s6 dén 10° CFU/ml va tién
hanh bo tri thi nghiém khao sat ham lugng tinh bdt va pH theo thoi gian xu ly
(Bang 1).

Bing 1: Pic diém ciia 2 dong vi khuén dwoc chon trong thi nghiém xir Iy nwdéc thai

Pic diém Dong 935 Dong VD2
Mau Tréng sita Tréng sira
Khuin Hinh ‘dang ‘ Tr(‘in . ‘ Trc‘in .
ac Blaq Bia nguyén, nhan Bia nguyén, nhan
’ Do nodi Lai Lai
Puong kinh sau 24h 0,5 mm 0,5 mm
Hinh dang Que ngin Que ngén
Té Chuyén dong + +
Bao Gram + +
Kich thudce (um) 1,03 -0,52 1,05-0,54
D(mm) 26,5 27,5
d(mm) 20 23
Kha ning chiu nhiét ( 100°C, 3h) + +
Hoat tinh amylase sau 72h (U/ml) 910,89+44,96 732+32,36
Ngudn phan lap MAu bun day M3u bun day

Dong 935 sau 24g xur 1y thi cac nghiém thirc 2%, 3% va 4% dat hi€u qua xir 1y trén
90% so v6i nghiém thire dbi chimg. Ba nghiém thirc nay khac biét khong c¢6 ¥
nghia thong k& & 5%. Riéng nghiém thirc 1% chi dat hiéu qua xu Iy 1a 73,78 % so
v6i nghiém thire dbi chimg va khéac biét c6 ¥ nghia thong ké & do y nghia 5%. Gia
tri pH trung binh ctia cac nghiém thirc dat tir 5,53 + 0,04 dén 5,62 + 0,04. Nhin
chung chi tiéu pH c6 dao dong giita cac nghiém thirc nhung hau hét khac biét
khong c6 ¥ nghia théng ké & muc 5% (Bang 2).

Bang 2: Két qua xir Iy nwéc thai ciia dong vi khuén 955 sau 24g

Nghiém thie  Lwogng tinh bot (g/1) pH Kha nang xir ly ( %)
Dbi chimg 331+£047a 5,62+ 0,04 ns 0,00
1% 0,88+0,12b 5,53+ 0,04 ns 73,78
2% 0,28 + 0,04 ¢ 5,56 0,06 ns 91,65
3% 0,10+ 0,02 ¢ 5,55+0,02 ns 96,95
4% 0,07 +0,01 ¢ 5,60+ 0,07 ns 97,82
Tong 0,93 £ 1,28 5,59 +0,07

CViintvgi 201 (%8) = 2,28%; CVppi 241 (%) = 0,19%
Dong VD2, cac nghiém thirc 2%, 3% va 4% dat hiéu qua xt Iy trén 95% so véi
nghiém thirc ddi ching sau 24g. Ba nghiém thirc nay khac biét khong co ¥ nghia
thong ké & 5%. Riéng nghiém thirc 1% dat higu qua xir 1y 1a 85,28% so v6i nghiém
thirc d6i chimg va khac biét c6 ¥ nghia thong ké & do ¥ nghia 5%. Gi4 tri pH trung
binh cua cac nghiém thac dat tr 5,29 + 0,06 dén 5,52 + 0,11. Nhin chung chi tiéu

43



Tap chi Khoa hoc 2012:21a 37-44 Truong Dai hoc Can Tho

pH ¢6 dao dong gitra cac nghiém thirc nhung hau hét khac biét khong c6 ¥ nghia
thong ké & 5% (Bang 3). So voi dong 955, dong VD2 dat hiéu qua xur 1y tinh bot
sau 24g cao hon do dong vi khuan nay c6 hoat tinh enzyme amylase sau 24g
cao hon.

Bing 3: Két qua xir Iy nwéc thai cia dong vi khudn VD2 sau 24g

Nghiém thirc Lwong tinh bt (g/1) pH Kha nang xir ly ( %)
Déi chimg 2,94+0,17a 5,33+ 0,34 ns 0,00
1% 0,43 +0,07 b 5,46 + 0,08 ns 85,28
2% 0,11+0,03 ¢ 534 +0,01 ns 96,26
3% 0,09+ 0,01 ¢ 5,29 + 0,06 ns 97,11
4% 0,06 + 0,01 ¢ 552+0,11 ns 97,99
Tong 0,73+ 1,16 539+0,17

CViinn v 201 (%0) = 0,98, CVyppoan (%) = 0,71

4 KET LUAN VA PE NGHI
4.1 Két luan

Hai muoi ba dong vi khudn c6 kha ning phan huy tinh bot da duoc phan 1ap tir cac
ao nudc thai lang nghé san xuét tinh bot. Cac dong vi khuin nay c6 hoat tinh
enzyme amylase kha cao tir 72,44U/ml dén 910,89 U/ml. Cac dong 9;5 va VD2 va
dong 955 c6 kha ning xir Iy nudc thai dén trén 97% sau 24g.

4.2 Pé nghi

Cén b tri thi nghiém dé danh gia kha niang xtr Iy nude thai tir co sé san xuét tinh
bot & diéu kién thuc tien trude khi san xuat ché pham sinh hoc dé xur ly
mdi trudng.
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