CONG NGHE VI SINH VA LEN MEN
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TOM TAT

Protein 1a mot trong nhitng chat hitu co cao phan tir chiém ty 18 kha 16n trong nuc thai ctia cac co so giét md gia
stic. Chinh vi vay, viéc img dung cac phuong phap sinh hoc dé xir 1y chét thai chira protein c6 y nghia thiét thyuc
trong viéc giam thiéu 6 nhiém moi truong ma khong gay hai dén strc khoe cua con nguoi, dong vat, thuc vat va
khong anh huong xdu dén méi truong sinh thai. Trong nghién ciru nay, bang phuong phap Koch ching t6i da
phan 1ap dwoc 52 chung vi khuén c6 kha nang phan giai protein tir 10 mau nuéc thai thu duoc tir cac 16 giét md
gia sic & Thira Thién Hué, v6i sé luong vi khuan dao dong trong khoang 8,20 x 106 - 31,60 x 10° CFU/mL.
Trong s cac chung vi khuan phan 1ap duoc, ching toi di chon dugc hai chung C20 va C51 c¢6 kha nang phéan
giai protein manh véi kich thuéc vong phan giai dat 24,67 - 27,33 mm. Két qua khao sat vé diéu kién nudi ciy
cho thiy hai ching vi khuén c6 sy tich liy sinh khdi va hoat tinh enzyme manh nhat trong méi trudng c6 pH
7,0 - 7,5 sau 36 - 60 gio. D6 1a co s dé tiép tuc trién khai nghién ctru tmg dung kha nang xir Iy nudc thai cua cac
chung da dugc tuyén chon.

Tir khéa: C20 va C51, 10 giét md gia suc, phan giai protein, Thira Thién Hué, vi khuén.

MO bAU

Trong sb cac loai hinh céng nghiép ché bién thwc pham tai Viet Nam néi chung va tinh Thira Thién Hué néi riéng
thi nganh ché bién gia stc phat trién kha da dang va phong phu, nhidu co s& giét mé gia stc da thanh lap va
ngay cang mé réng quy mé hoat dong. Tuy nhién, viéc thu gom va x& ly nwéc thai tai cac co s& ché bién nay
chwa dwoc quan tam, phan 16n lwong nwéce thai phat sinh khong dwoc xt ly hodc chi dwoc xt ly mot phan trwde
khi d6 ra séng ngoi, ao hd da va dang gay nhiém nghiém trong vé lau dai ngudn nwéc va méi triedng xung quanh.
Didm d&c trwng trong nwéc thai ché bién thit 1a sy hién dién véi ham luwgng Ién cac chét hiru co cao phan ti nhw
protein, amino acid, lipid va mét sb chat khac (Nguyé&n Birc Lugng et al., 2003). Cac chét hiru co cao phan ti
nay cham phan hdy chinh 13 tdc nhan khién ngudn nuéc bi & nhiém nang né (Chowdhury et al., 2010; Johns,
1995). Trong nuwéc thai clia cac nha may ché bién khac nhau, tai lwong va ndng dd cla ching cé thé khac biét,
phu thudc vao loai nguyén liéu ché bién, chat phu gia st dung, loai san phdm san xuét,... nhwng phan chét hivu
co chi yéu déu la protein (Gonzalez, 1996), thuwéng chiém tir 15-25% trong lwong twoi thit gia stic (Johns, 1995;
Sikorski, 1990). Do vay, dé& gidm thiéu 6 nhiém, bén canh cac phwong phéap x& Iy héa hoc, héa ly, co hoc thi xtr
ly sinh hoc dwgc dac biét quan tdm va dem lai hiéu qua cao do néng dd 1&n cac protein trong nwéce thai ché bién
thit c6 thé phan hay sinh hoc. Van d& nay hién nay ciing da va dang cé rat nhiéu nghién clru va tng dung & trong
nwéc va thé gidi nhwng do thanh phan chat thai, diéu kién méi trwong & mdi noi khac nhau vi vay ma cac ché
phdm nay khéng dat nhiéu hiéu qua khi 4p dung & céc dia phwong khac. Vi vay, mét trong nhivng bién phap dé
gép phan xt ly nwéc thai chinh 14 tach, tao dwoc cac ching vi khudn cé kha nang phan gidi protein manh truc
tiép tai dia phwong dé tao

thanh ché pham sinh hoc (rng dung trong viéc x& ly nwéc thai trong céc 16 giét md gia suc.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chung gidng: Céc chling vi khuén c6 kha nang phan giai protein phan Iap tir mau nwoc thai & cac 1o giét mo gia
stuc & Thira Thién Hue.

Mai trwdng: Thanh phan méi trudng Vinogradski

Glucose 20g Gelatin 10g
FeSOq4 0,01g CaCOs 3g
MnSO4 0,001 g Agar 20g

KClI 0,01g Nuwéc 1000 mL
NaCl 0,59 pH 7
MgSQ4.7H20 0,59
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Phwong phap phan lap va dém sé lwong té bao

S dung phwong phap Koch dé phan lap vi [(huén c6 kha nang phan gidi protein trén moi trwong thach
Vinogradski thach dia nhwng thay nguon KNO3s bang gelatin (Pham Thi Ngoc Lan, 2012).

Xac dinh sb lwong t& bao vi khuan trong mau bang phwong phap dém gian tiép thong qua sé lwgng khuan lac
moc trén moi trwong thach dia (Pham Thi Ngoc Lan, 2012).

So tuyén cac chiing vi khuan cé kha néng phan giai tinh bot

Cac ching vi khuén dugc céy vach [én bé mat thach dia, nudi cay & nhiét do 30°C sau 48h réi nhuém mau bang
thudc thir Fraziae (Nguyén Lan Diing et al., 1978).

Xac dinh hoat tinh enzyme bang phwong phap khuéch tan trén thach

Cac chiing vi khuén tuyén chon dwoc nudi cay lac téc do 120 rpm & nhiét d6 30°C trong 48h. Ly tam dich nudi
bang may ly tdm lanh, toc d6 8000 rpm trong 10 phut thu phan dich noi.

Chuén bi cac dia petri chira méi trwérng thach - co chat: gdm 2% thach va 0,5% co' chét la gelatin.

Tao giéng thach ¢6 dwong kinh 12 mm, ding micropipette hut 0,7 mL dich enzyme vao giéng. Lam lanh trong
12 gi® (4 - 6°C) rdi dwa vao t am 28 - 30°C U trong 36 gi®. Nhudm mau bang thubc thir Fraziae va do dwdng
kinh vong phan giadi (Pham Thi Ngoc Lan, 2012).

Xac dinh mét sé dic diém hinh thai

Tién hanh nudi ching vi khuan dwoc chon trén méi truong thach dia Vinogradski thach dia nhung thay ngudn
KNOs bang gelatin & nhiét d6 30°C sau 48 h lay ra do kich thudc khudn lac, quan sat mau s&c, hinh dang, do
day, mép khuan lac (Pham Thj Ngoc Lan, 2012).

St dung phuong phap nhuém don dé quan sat hinh thai té bao (Pham Thi Ngoc Lan, 2012): Lam vét boi va c6
dinh vét boi trén ngon Itka dén con. Nhé thudc thir 1€n vét boi va gilk 2-3 phut. Rira lai bang nwéc cat cho den khi
nwéc qhéy qua vét boi khdng cé mau niva, lam kho tw nhién hodc ho nhe trén ngon Itra dén con va quan sat dwoi
kinh hién vi.

Tham do mét sé diéu kién nudi cay thich hop cho sinh téng hop enzyme amylase cla vi khuan

Tbi wu hdéa mot sb didu kién |én men: thoi gian, pH thich hop cho sinh trwdng phat trién va sinh tbng hop enzyme

cta vi khuan bang phwong phap truyén thong “mét Itc - mét bién” (one - variable - at - a - time - method).

Xtr ly s6 liéu

Sé liéu dwgc x& ly bdng phadn mém Excel 2016 va phan tich ANOVA (Duncan’s test p < 0,05) b&ng chuong trinh
SPSS 20.0.

KET QUA VA THAO LUAN

Phan lap va xac dinh sé lweng vi khuan

T 10 mAu nwée thai thu duoc tiy cac 16 giét md gia suc trén dia ban Thira Thién Hué nhw 16 giét mé lon Bai Dau
- phwong Pha Hau, 16 giét md & phwong Thiy Biéu, 16 giét mé Quéang Thanh - x& Quang Thanh - huyén Quéng
Dién, 16 giét md thi trén Sia, 16 giét m6 Thuan An da tién hanh phan lap va dém sé lwong khuén lac vi khuan co
kha nang phan gidi protein trén maoi trwong thach co ban (chira gelatin). Két qua dwoc trinh bay & bang 1.

Bang 1. S& lwong vi khuén trong cac mau nwéc thai nghién ciru

STT | Potthumiu Ky hiéu Dia diém liy miu CFU/mL

mau (x10°)
1 N1 Lo giét md Quang Thanh 8,96
2 ?Sgﬁozo N2 Lo giét mé thi trén Sia 20,00
3 : N3 Lo giét md thi trén Sia 11,16
4 N4 L6 giét mb Thuan An 15,00
5 ?3215020 N5 Lo giét mé Thuan An 21,60
6 : NG Lo giét md Bai Dau 19,67
7 | 14/01/2020 N7 Lo giét md Bai Dau 21,83
8 | (Dot3) N8 Lo giét md Bai Dau 31,60
9 | 17/01/2020 N9 Lo giét md Quang Thanh 8,20
10 | (Pot4) N10 Lo giét md Quang Thanh 16,33

Qua bang 1 nhan thay, sb lvong vi khl_Jén c6 kha nang phan gii protein trong cac mau nudc thai co su khac biét
va dao dong tuy vao tirng vi tri lay mau. Sb lwong vi khudn cé kha nang phan giai protein cao nhat 1 mau N8
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dwoc lay tir 16 giét mé Bai Dau (31,60 x 10° CFU/mL). Mau N9 duoc lay tr 16 giét md Quang Thanh co sb lvong
vi khuén thap nhét (8,20 x 108 CFU/mL).

Cung mot dia diém Iay mau nhwng tai cac thoi didm khac nhau thi sé Iu’cyng vi khuén cung khéng gibng nhau. Cu
thé 1a s lwong vi khuadn & mau N6 (19,67 CFU/mL) duoc Iay tw 16 giét mé Bai Dau vao dot 2 it hon S0 VOi mau
N7, N8 (21,83 CFU/mL - 31,60 CFU/mL) dwoc lay tir 16 giét md Bai Dau vao dot 3. Sw chénh léch sb lwgng vi
khuan trong céc dot thu mAu c6 thé 1a do sw khac biét vé& cac yéu té nhiét 5, pH va nguén thirc an cla gia suc &
mé&i thoi diém 1a khac nhau.

Panh gia kha nang phan giai protein chia vi khun

Bang 2. Kha ning phan giai protein ctia cac chiing vi khuan phan lap

Hoat tinh enzyme Chieu rgng(:a;:f)h phan giai S6 ching Ty 1& (%)
Yéu w<10 8 15,38
Trung binh 10<w<15 21 48,08
Manh 15< w<20 14 26,92
R4t manh w > 20 9 17,31

Tur két qué & bang 2 cho thay tAt ca cac chiing vi khuan phan lap dwoc déu cé kha néng phan gidi protein nhung
& cac mirc d6 khac nhau. Cé 21 chiing c6 kha ndng phan giai protein trung binh, chiém ty |é cao nhét (48,08%).
Cac ching ¢é kha nang sinh trwdng phat trién va phan giai protein manh chiém ty 1& kha 1on (26,92%). Thong
qua so tuyén phat hién dwoc 9 chiing vi khuan cé hoat lwc phan giai protein rat manh chiém ty 1& 17,31%.

Hinh 1. Vach phan giai gelatin manh ctia mét sé chiing vi khun

Hoat lwc phan giai gelatin ctia cac ching vi khuan tuyén chon

Trong sb cac ching vi I§huén phan lap dwoc, ching t6i chon ra 9 chiing c6 kich thudc vach phén giai Ion nhat dé
tién hanh tuyén chon bang phuong phap khuéch tan thach dia. Két qua dwoc trinh bay & Hinh 2.
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Hinh 2. Kich thwérc vong phan giai gelatin ctia cac chiing vi khuén tuyén chon
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Tu két qua & hinh 2, chung t6i chon ra 2 chiing ¢6 kich thwéc vong phén giai gelatin 1on nhét 14 C20 (24,67 mm)
va C51 (27,33 mm) dé tién hanh cac nghién ctru tiép theo.

Hinh 3. Vong phan giai gelatin ciia mét s6 chiing vi khuan manh
Pic diém hinh thai chiing C20
Khuan lac dang tron, kich thwéc 1,5-3 mm, bé mét I6i, tron, mau trang trong.

Tién hanh nhuém don chiing C20 va quan sat trén kinh hién vi voi do phong dai x100, cho thay t& bao chiing
C20 bat mau hong, hinh que ngan va dlrng riéng Ié.

Hinh 4. Hinh thai khuan lac va té bao chiing C20 (x100)
DPic diém hinh thai ching C51
Khuén lac dang oval, kich thwéc 2-3 mm, bé mat 16i, nhdn, mau trédng duc.

Tién hanh nhuém don ching C51 va quan sét trén kinh hién vi véi d6 phong dai x100, cho thay té bao ching
C51 bat mau héng, hinh cau va dirng riéng Ié.

Hinh 5. Hinh thai khuan lac va té bao chiing C51 (x100)
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Anh hwéng cia thoi gian dén kha ning sinh trwdng, phat trién va hoat tinh enzyme ctia vi khuan

Dé tham do anh hudng clia thoi gian nudi cy dén sinh triedng phat trién va hoat tinh enzyme clia vi khudn, tién
hanh nudi cly lac hai ching vi khuén trong moi tredng Vinogradski dich thé. Sau cac méc thoi gian 12, 24, 36,
48, 60, 72 gi®r xac dinh hoat tinh protease va sinh khoi 2 ching vi khuan.
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Hinh 6. Anh hwéng cua thi gian nudi cdy dén sinh trwdng phat trién va hoat tinh protease ctia chiing C20 va C51

Két qua nghién clru cho thy sw tich Iy sinh khéi va hoat tinh protease bat dau tdng manh sau 12 gi& & ca hai
chiing vi khun va dat cwec dai & 36 gid déi voi chiing C20 va 60 gid déi véi ching C51. Sau cac khodng thoi
gian nay, hoat tinh protease va sinh khéi bat diu giam, diéu nay co thé I1a do cudi pha sinh tdng hop té bao bat
d4u tw phan va tdc do tich Ity enzyme cham lai.

Nghién ctru cia Nguy&n Thi Thu Thiy va TrAn Thanh Phong cho ring 96 gi¢ 14 khoang thoi gian téi thich cho
cac chaing vi khuan phan giai protein P46 va P58 (Nguyén Thi Thu ThL’Jy et al., 2004). Nghién clru ctia V6 Hong
Thi cho thay, 10 chung Bacillus lwa chon d&u cé hoat tinh phan gidi protein cao nhét tai thoi diém 72 gio (Vo
Hbéng Thi et al., 2012). Qua day, chung téi nhan thay rang khoang thoi gian thich hgp cho hoat déng phan giai
protein ctia cac ching vi khudn ching t6i nghién clru 1a ngén hon so véi két qua thuwc nghiém cla cac tac
gia trén.

Anh hwéng cua pH dén kha nang sinh trwdng, phat trién va hoat tinh enzyme ctia vi khuén

pH mg”)i trwdng dwoc diéu chinh 6’,céc muc 5,0; 5,5; 6,0; 6,5; 7,0; 7,5; 8,0; sau thoi gian puéi c4y thich hop (36
gi®» dbi v&i chiing C20 va 60 gid dbi véi chiing C51) xac dinh hoat tinh protease va sinh khéi 2 ching vi khuan.
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Hinh 7. Anh hwéng cua pH nudi cy dén sinh trwéng phat trién va hoat tinh protease cuia chiing €20 va C51

Két qua nghién ctru cho thay, ca hai chiing vi khun déu c6 kha nang sinh trwéng va phat trién & khoang pH kha
réng, trong dé ching C20 thich hop nhat & pH 7,0 va chl]ng C51 thich hop nhat & pH 7,5. Khi pH méi trwdng
tang 1&n, sinh khéi va hoat tinh enzyme cla 2 chang vi khuan déu giam. Pay ciing 1a wu diém khi trng dung cac
chung nay lam ché pham thic gy qua trinh phan hdy nhanh protein trong céng tac xt ly nwéc thai trong cac 16
giét mé gia stc vi pH cla cac loai nwéc thai nay trén thuc té thweng dao ddng trong khoang 6,5 - 7,5.

Theo nghién ciru cla V& Héng Thi, ca 10 chung Bacillus dwoc Iya chon déu biéu hién hoat tinh phén gidi
protein manh nhat & pH 7 (V6 Hong Thi et al., 2012), két qué nay cling twong dwong v&i két qua nghién clru
clia chung toi.
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KET LUAN

Sé lwong vi khuan cé hoat tinh protease phan lap dwoc tlr cac mau nwéc thai trong 16 giét md gia stic dao déng
trong khoang 8,2.10% CFU/mL - 31,6.106 CFU/mL. Trong 52 chang vi khuan phan lap dwoc, da tuyén chon duwoc
2 chiing C20 va C51 co kha nang phéan giai protein manh. Dleu kién thich hop cho sinh trwdng phat trién va hoat
tinh enzyme manh cta 2 chung vi khuén; thdi gian nudi cdy va pH méi trudng twong (ng 1a 36 gio, pH 7,0 &
chiing C20 va 60 gio, pH 7,5 & chiing C51.

TAI LIEU THAM KHAO

Chowdhury P, Viraraghavan P, Srinivasan A (2010). Biological treatment processes for fish processing wastewater. A review,
Biores Technol 101: 439-439.

Nguyén Lan Diing, Pham Thj Tran Chau, Nguyé&n Thanh Hién, Lé Dinh Luwong, Poan Xuan Mwou, Pham Van Ty (1978). Mdt s6
phuwong phap nghién ctru vi sinh vét (2), NXB Khoa hoc va Ky thuat, Ha Noi.

Gonzalez JF (1996). Wastewater treatment in the Fishery Industry. FAO Fisheries Technical Paper. Rome, FAOQ. (355): 52-52.

Johns MR (1995). Developments in wastewater treatment in the meat processing industry. A review, Biores Technol 54:
203-203.

Pham Thi Ngoc Lan (2012). Gido trinh thuc tap Vi sinh vat hoc, NXB Dai hoc Hué.

Nguyén'Du’c Lwong, Nguyé&n Thi Thuy Dwong (2003). Céng nghé sinh hoc mai triong. Céng nghé xir ly nwée théi (1), NXB Dai
hoc Quoc gia TP H6 Chi Minh.

Sikorski Z (1990). Seafood Resource: Nutrient Composition and Preservation. CRC Press Inc., Boca Raton.

Vo Héqg Thi, Nguyén Hoang M§, Nguyé&n Pham Huyén (2012). Hoat tinh protease ctia mét sé chiing Bacillus phan lap tir nwéc
thai ché bién thjt va thdy hai san. Tap chi Khoa hoc PHQGHN, Khoa hoc Tw nhién va Céng nghé 28: 116-124.

Nguyén Thi Thu Thdy, Tran Thanh Phong (2004). Anh hudng ciia mot s6 diéu kién nudi cdy dén sy sinh trwdng va phat trién
clia vi khuan phan 1ap tir nwée thai. Théng tin khoa hoc trudng Pai hoc Khoa hoc Hué 13(2): 55 - 58.

ISOLATION AND SELECTION OF PROTEOLYTIC BACTERIA FROM
SLAUGHTERHOUSES IN THUA THIEN HUE PROVINCE

Hoang Duong Thu Huong’, Pham Thi Hanh

Department of Biology, University of Sciences, Hue University

SUMMARY

Protein is one of the organic polymeric substances that makes up a large percentage of wastewater from
slaughterhouses. Hence, applying the biological methods to processing protein waste plays an important part in
mitigating environmental pollution without harming the health of people, animals, plants, and the eco-
environment. In this study, we used Koch’s method and isolated 52 proteolytic bacterial strains from 10 samples
of wastewater that had collected from the slaughterhouses in Thua Thien Hue, lead to the number of bacteria is
from 8,20 x 10° - 31,6 x 10° CFU/mL. Among them, two strains were named as C20 and C51, which have
showed strong proteolysis ability with enzyme activity at 24,67 - 27,33 mmwere selected. Our findings indicate
that these two proteolytic bacteria strains have the best rise of biomass and enzyme at pH 7,0 - 7,5, after 36 - 60
hours. Based on these findings, we continue our research on the ability of processing wastewater of the selected
strains.

Keywords: Bacteria, C20 and C51, proteolytic, Thua Thien Hue, slaughterhouses.
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