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1. Tinh céap thiét caa dé tai

O Viét Nam nhitng san pham 1én men lactic truyén thong c6 tir 1au
va nhiéu loai, hau hét 1én men duoc thuc hién theo phuong phap sir dung
nguén lactic san co trong tu nhién nén hé vi sinh vat khong 6n dinh, chat
luong khong kiém soat dugc, dic biét 1a nhiing vi sinh vat gay bénh.
Trong nhitng nim gan ddy ¢ nudc ta van dé an toan vé sinh thuc pham
dién ra ngdy cang trAm trong ca vé quy md va mirc do, cac mau thuc
pham dugc kiém tra cho céc chi tiéu vé vi sinh vat cao gap hang tram, co
mAau hang nghin 1an so véi tiéu chuan Viét Nam.

P c6 mot sd nghién ctru st dung vi khuan lactic dé bao quan ca
phuc vu cac muc dich khac nhau. Tuy nhién, chua c6 nhitng nghién ctru
mot cach diy du vé bién dong hé vi sinh vat dic biét 1a cac vi sinh vat
gy bénh, tir 46 giai thich cac co ché tac dong dé tim ra cac diéu kién t6i
wu dé vi khuan lactic phat huy duoc loi thé trong qua trinh bao quan
nhim 6n dinh chat lvgng san pham.

Trén co so 1y luan khoa hoc va y nghia thyc tién duoc trinh bay &
trén, chung toi da thuc hién dé tai: “Nghién ctru sir dung vi khuan lactic
tao ché pham bédo quén c4”, véi cac muc tiéu va ndi dung chinh sau
day:

2. Muc tiéu co’ ban cua dé tai luan an

Tao ché phém vi khuan lactic ¢6 hoat tinh (¢ ché manh vi khuin
gay hong c4 va tng dung trong bao quan ca. Panh gia duogc su bién dong
ctia nhom vi khudn 1a nguyén nhan chu yéu giy hong ca trong qua trinh
bao quan bang ché pham vi khuén lactic. Ung dung ca bao quan dé san

xuat bot ca nhat va ché bién thirc an cho nudi trong thuy san.



3. NGi dung nghién ctru

- Tuyén chon va phén loai dén loai cac chung vi khuan lactic tai
Viét Nam c6 hoat tinh sinh axit lactic cao, c6 kha nang trc ché nhiéu loai
vi sinh vat gay bénh.

- Xay dung quy trinh san Xuat va ung dung ché phém vi khuan
lactic trong bao quan ca.

- Panh gia su bién dong ctia cic vi sinh vat gdy hong ca dudi tac
dong cuia ché pham vi khuan lactic.

- Str dung phuong phap sinh hoc phan tir xac dinh bd sung mot sb
loai vi khuan gy hong ca chua phan lap duoc trong mau bao quan.

- Ung dung bao quan ca tap 1am nguyén liéu cho san xuit bot ca
nhat va nudi trong thiy san.
4. Y nghia khoa hoc cua dé tai

- Tao duoc mot ché pham sinh hoc an toan, tmg dung trong bao
quan thuc pham, dap Gng van dé birc xuc hién nay vé an toan vé sinh
thie pham.

- Panh gia dugc su bién dong cua vi khuan gay hong, gdy thdi ca va
vi sinh vat gdy bénh trong nguyén li¢u ca trudc va trong qua trinh bao
quan.

- Xac dinh ban chét cia qué trinh bao quan ca bang ché pham vi
khuan lactic.
5. Nhirng déng gép méi cua luan an

1. Tao dugc ché pham vi khuan lactic trong bao quan ci va tng
dung thanh cong.

2. Lan dau tién nghién ctru vé bién dong vi khuan giy hong, giy
théi ca va vi sinh vat gdy bénh trong qué trinh bao quan ca. St dung k¥
thuat DGGE dé phat hién b sung mot sd loai vi khuan gay bénh khong

phan 13p duogc trong ca bao quan.



6. B cuc cua luan an
Lu4n an gdm 132 trang trong d6 ¢6 31 bang va 35 hinh;
Mé dau (3 trang);
Chuong 1. Téng quan tai lidu (29 trang);
Chuong 2. Vat licu va phuong phap nghién ctru (12 trang);
Chuong 3. Két qua va thao luin (69 trang);
Két luan va kién nghi (2 trang);
Céc cong trinh khoa hoc lién quan dén ludn an (2 trang);
Tai liéu tham khao 15 trang, 127 tai liéu (gom 31 tai lidu tiéng Viét,
96 tiéng nudc ngoai);
Phu luc.

CHUONG 1. TONG QUAN TAI LIEU

1.1. Dic diém sinh hoc cua vi khuan lactic

1.1.1. Su phan b vi khuan lactic trong ty nhién

1.1.2. Pic diém hinh thai, sinh 1y sinh hoa cua vi khuan lactic
1.2. Qua trinh gay hong ca

1.2.1. Sy bién d6i ctia ca sau khi chét

1.2.2. Vi sinh vat gay hong ca

1.2.3. Su phan hay cac thanh phan ca bdi vi sinh vat tap nhiém
1.2.4. Xac dinh vi sinh gay hong ca dua trén ky thuat DGGE
1.3. ng dung cua vi khuan lactic

1.3.1. Ung dung vi khuan lactic trong bao quan ca

1.3.2. Mot sb tmg dung khac cua vi khuan lactic
CHUONG 2. VAT LIEU VA PHUONG PHAP
2.1. VAT LIEU NGHIEN CUU

2.1.1. Cac chung vi sinh vat va vat liéu nghién ctru

- Cac chung vi khuén lactic dugc phan lap tai Viét Nam.
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- Chung vi sinh vat: B. subtilis ATCC 6633, P. stutzeri DSM13, S.
lutea, E. coli PA2, B. cereus, S. aureus va Salmonella 13y tir Bd suu tap
gidng Phong Cong nghé vat liéu sinh hoc, Vién Cong nghé sinh hoc.

- Bt ngo, bot gao, cam va bot dau tuong loai tot, khong bi moc. Ca
tap nudc man mua tai cho ca Do Son.

2.1.2. Cac hoa chat, thiét bi va méi trwéng sir dung trong nghién ciru

Céac dung cu va hoa chat dung trong nghién ctru vi sinh vat hoc va
sinh hoc phan tir trong Phong Cong nghé vat li¢u sinh hoc va Phong Thi
nghiém trong diém cong nghé gen, Vién Cong nghé sinh hoc.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuwong phap nghién ctu vi sinh vat

Phuong phap phan loai vi sinh vat: sinh 1y, sinh héa; Kit chuan sinh
héa API 50 CHL va trinh ty gen ma hoa 16S rARN

- Xac dinh thanh ph?m mét s vi sinh vat trong cac mau: Pinh luong
B. cereus theo TCVN 4992:2005; C. perfringens theo TCVN 4991:2005;
Coliform theo TCVN 4883-1993; E. coli theo TCVN 6846:2007;
Salmonella theo TCVN 6402-2007; S. aureus theo TCVN 4830-1: 2005;
TSTBNM-M theo TCVN 4993:89; V. parahaemollyticus theo TCVN
7905-1: 2008.

- Xé4c dinh thanh phan vi khuan trong mau bang ky thuat PCR-
DGGE.

2.2.2. Phwong phap nghién ctru héa sinh

Xac dinh duong khtur theo Bernfeld, xac dinh axit lactic theo chuan
do, xac dinh axit amin téng s6 va axit amin ty do miu ca béng sic ky ...
2.2.3. Phwong phap danh gia cam quan

Theo TCVN 1644 -2001.

2.2.4. Phwong phap 1én men, tao ché pham va thiét ké thi nghiém bao
quan ca

TN1: khong bo sung giébng vi khuan lactic (d6i ching). TN2: 1
chung: HNO2; TN3: 2 chung HNO2 va HN26; TN4: 2 chung HNI11 va
HN34; TNS5: 4 chung HNO2, HN11, HN26 va HN34.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. PHAN LAP VA TUYEN CHON CHUNG VI KHUAN LACTIC CO KHA
NANG SINH AXIT LACTIC
3.1.1. Phan lap chung vi khuan lactic ¢é kha nang sinh axit lactic
Céac mau tir cac ngudn nhu dua chua, nudc thai nha mdy sira tai Ha
Noi, st dung méi truong MRS c6 bd sung CaCO; dé phan lap trén dia
Petri, Chon 36 khuan lac dic trung cua vi khuan lactic ky hi¢u tot HNO1
dén HN36. Xac dinh kha ning sinh axit theo thoi gian 1én men dé chon
cac chung c6 nang suét cao. Tir d6 chon duge cac chung HNO02, HNO6,
HNO09, HN11, HN12, HN21, HN26, HN30, HN34 va HN35 sinh axit dat
trén 10 g/l.
3.1.2. Tuyén chon cac chung vi khuan lactic tao ché phdm bao quan ca
Theo tiéu chi lya chon cac chung dé tao ché phém cac dic diém da
duoc xac dinh:
3.1.2.1. Khd nang sinh proteaza cia 10 ching vi khudn lactic
Ngoai viéc chon chung sinh axit manh, dé ca khong bi nat chung vi
khuan lactic d6 khong co hoat tinh proteaza cao. Két qua cho thiy 5
chung vi khuan lactic HN02, HN11, HN12, HN26 va HN34 khong thé
hién hoat tinh proteaza.
3.1.2.2. Uc ché vi sinh vit cia 4 ching HN02, HN11, HN26 va HN34
Xac dinh duge ca 4 chung tc ché duge ddi véi nhiéu loai vi sinh
vat (thuéc nhom gay hong va gay bénh) trong ca: B. cereus, B. subtilis
ATCC 6633, P. stutzeri DSM13, S. lutea, E. coli PA2, Salmonella va S.
aureus. Dbi v6i Salmonella va S. aureus hai loai gy ngd doc thuc pham
quan trong trong ATVSTP déu bi ca 4 ching nghién ctru trc ché & muc
d6 twong ddi tot



(A) (B)

Hinh 3.1. Vong tic ché mot s6 vi
sinh vat kiém dinh cta 4 ching
HNO2; HNI11; HN26 va HN34

(A) B. cereus, (B) E. coli PA2;
(C) Salmonella

©

3.1.2.3. Kha nang sinh khi cua 4 chung HN02, HN11, HN26 va HN34

Két qua cho thiy ca 4 chung lactic HN02, HN11, HN26 va HN34
déu khong sinh khi tir 1én men glucoza.
3.1.2.4. Kiém tra tinh doi khang gita 4 ching HN0O2, HN11, HN26 va
HN34

Trong san xuat ché pham, cac ching c6 kha nang tc ché 1an nhau
thi kha ning tao ché pham gip khé khan. Két qua cho thay khong c6 su
d6i khang nhau gitra cac chung nén c6 thé dua vao cung mot ché pham
sinh hoc.
3.2. DPAC PIEM SINH HOC 4 CHUNG HNO02, HN11, HN26 VA HN34
3.2.1. Pac diém hinh thai cta 4 chung HN02, HN11, HN26 va HN34

Hinh thai té bao dugc xac dinh bang kinh hién vi dién tir (Hinh 3.3.)
cho théy chung HNO2 c6 dang hinh tron, ovan, duong kinh 0,5 = 1,0 um,
té bao xép ddi, bon tao bui, chung HN11 c6 hinh cau, duong kinh 0,5 +
1,0 um, chung HN26 té bao hinh que, 1,0 + 2,5 um, chung HN34 co6 té
bao hinh que dai, duong kinh 1,0 + 3,5 pm.
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Hinh 3.3. Hinh thai té bao 4 ching vi khuan lactic

(A) Ching HNO2; (B) Chiing HN11; (C) Ching HN26; (D) Chiing HN34
3.2.2. Dic diém sinh ly, sinh héa 4 chiing HN02, HN11, HN26 va HN34
3.2.2.1. Anh hwong cua thoi gian dén sinh trucng cia 4 ching HNO2,
HNI1, HN26 va HN34

Xéc dinh duoc thoi gian sinh trudng cao nhat ciia cac chang HNO2,

HN11, HN26 va HN34. Chung vi khuan HN02 va HN26 sau 36 + 42 gio,
chung HN11 va HN34 sau 78 + 84 gio.
3.2.2.2. Anh hwong cia nhiét dé lén sinh truong cia 4 ching HNO2,
HNI1, HN26 va HN34

Chung HNO02 va HN26 sinh truéng & 30°C, ching HN11 va HN34
& 35°C.
3.2.2.3. Anh huéng ciia pH méi trwong ban dau lén sinh truéng cia 4
chung HNO2, HN11, HN26 va HN34
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Chung HNO2, HN11 va HN26 sinh truéng & pH tor 5 + 8, chung
HN34 ¢ pH tir 6 + 9.
3.2.2.4. Anh huéng cia glucoza 1én sinh truéng cia 4 ching HNO2,
HNII, HN26 va HN34

Xac dinh duoc néng do glucoza 2% la thich hop nhét cho qua trinh
nhan giéng va tao ché phém ddi vai céc chung lua chon.
3.2.2.5. Anh hudng ciia NaCl lén sinh trudng cia 4 ching HNO2, HN11,
HN26 va HN34

Trong bao quan ca véi nong do 1 + 2% NaCl 1a thich hop nhét cho
tao ché pham ciing nhu 1én men lactic bao quan ca.
3.2.3. Dic diém phan loai 4 ching HN02, HN11, HN26 va HN34
3.2.3.1. Phan loai 4 chung HNO2, HN11, HN26 va HN34

Dua vao dic diém phan loai theo Bergey s chung HN02 thudc gidng
Pediococcus, chung HN11 thudc gidng Lactococcus, chung HN26 va
HN34 thudc gidng Lactobacillus.
3.2.3.2. Phdn logi 4 chung HNO2, HN11, HN26 va HN34 theo Kit chudn
sinh hoa API 50 CHL

ba xac dinh chung HN11 thudc L. lactis subsp. lactis, chuing HN26
thudc L. brevis va chung HN34 thudc L. delbrueckii subsp. delbrueckii &
muc rat cao (% ID = 99,9 va T = 0,58), ching HNO2 thudc P.
pentosaceus typ 1 (% ID =99,0 va'T =0.,5).
3.2.3.3. Phan logi chung HNOZ2 dwa trén so sanh trinh ty gen ma hod 16S
rARN

Két qua cho thdy doan gen nay c6 do twong ddng cao (dat 99,413%)

s0 v&i ARN riboxom 16S cta chung vi khuan P. pentosaceus 16.



L Pediococcus pentosaceus (PPE305321)
Uncultured bacterium partial (AJ487026)

Pediococcus pentosaceus (M58834)

Uncultured bacterium partial (AJ487025)

Bacterium Te2R (AY587802)

| Pediococcus acidilactici (AJ305322)
Pediococcus acidilactici (AJ305320)

e Lactobacillus suebicus (AJ575744)

[ Uncultured bacterium clone p-2984-9F2 (AF371490

_[ Lactobacillus casei (AF526388)

Lactobacillus paracasei (AY369076)

Lactobacillus sakei (AF401673)

! Lactobacillus paraplantarum (AF516754)

Lactobacillus sp. CECT 5920 (AJ576006)
Il
Hinh 3.14. Cay phat sinh chiing loai cac chiing vi khuan lactic dua
trén so sanh trinh tu rARN 16S

3.3. TAO CHE PHAM VI KHUAN LACTIC BAO QUAN CA
3.3.1. Béng hoc sinh trwéng cua 4 chung HN02, HN11, HN26 va HN34

b3 nghién ctru dong hoc cua qué trinh 1én men 4 chung HNO2,
HN11, HN26 va HN34. Két qua ¢ hinh 3.15 cho thdy ching HNO2 sau
24 gidy dat 1,624x10°, 36 gio dat 2,219x10°. Chung HN11 sau 80 gio dat
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2,5x10°. Chiing HN26 sau 48 gio dat 2,75x10°. Chung HN34

dat 2,52x10".
2500 2%
2000 20
E —
S
e
e
o 1500 15 |—s—CFUm (x106)
2
= ——0D
= — —Glucoza (g/)
Z100 0|~ Axitlactic (gn)
500 5
\\
v : —
0 0
0 10 2 3 ) 50
Thoi gian (h)
3000 2%
2500
20
E 2000
S
Y 15 |—a—CFUm (x106)
S
by ——0D
= 1500
: — — Glucoza (g/l)
- 10 |——Axitlactc (g/)
<
=.1000
E \
5
500
0 T o

(A)

©)

sau 80 gi10

3000

2500

<1500

Matdo tébao (CFUImI

Matdo té bao (CFU/mI)

3000

2500

< 1500

1000

500

0

2%
/‘ 0
_________ 15 [—a—CRUM (x106)
o ——0D
— —Glucoza (gl
70— tact ()
/ / N b
‘// :
» a://’“_‘ 0
0 10 20 30 4 50 60 0 80 %0
Thai gian (h) (B)
2%
20
—a— CFUIM (x106)
_____ 15
——— ——0D
I — —Glucoza (g/l)
/\ / o | —— Axit lactic (g/)
/ / \ 5
1‘.-»—353/”*" ,
0 10 20 30 40 50 60 70 80 90
Thasi gian () (D)

Hinh 3.15. Dong hoc sinh truéng cua 4 chung vi khuan lactic
(A) Chung HNO02; (B) Chung HN11; (C) Chung HN26; (D) Chung HN34

Séc ky d6 axit: san pham 1én men axit lactic ciia 4 chung HNO2;
HN11; HN26 va HN34 dugc xac dinh theo phuong phap HPLC. Két qua

& hinh 3.16 cho thdy, dich 1én men cta ca 4 chung déu xuat hién pic

tuong g vo1 axit lactic (so voi sac ky do cua axit lactic chuan va so véi

moi truong 1€n men ban dau). Biéu do6 chirng to, san pham trao doi chat

cua cac chung vi khuan Iya chon la axit lactic, Vi vay co6 thé khang dinh

cac chung vi khuan lua chon 1a vi khuan lactic.
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Hinh 3.16. Sic ky dd x4c dinh axit lactic cia dich 1én men
trén moi truong MRS
(A) Axit lactic chuan; (B) M61 truong MRS; (C) Chung HNO2;
(D) Chung HN11; (E) Chung HN26; (G) Chung HN34

3.3.2. Lwa chon méi trieorng 1én men dé tao ché pham
3.3.2.1. Anh hudng cdc nguon dinh dwdng nito dén sinh truong cia 4
chung HNO2, HN11, HN26 va HN34

Qua khéo sat chon dugc ngudn nito hitu co duy nhat 13 pepton thay
thé cho 3 thanh phan trong mdi truong MRS va ngudn nito vo co thay thé
cho Amoni-citrat.
3.3.2.2. Chon nguén co chdt cho sinh truéng 4 ching HNO2, HNII,
HN26 va HN34

Cac moi truong nudc rau cai, nudc bép cai, nudc ca chua, nudc
mam, nudc chAm va nude ca c6 thé sir dung thay thé moi truong MRS
cho cac chung vi khuan lactic HN02, HN11, HN26 va HN34.
3.3.2.3. Anh hwong cia axit sorbic dén sinh trudng cia 4 ching HNO2,
HNII, HN26 va HN34
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Xéac dinh duoc ¢ néng do 0,5 + 1%o cac chung lactic HNO2, HN11,
HN26 va HN34 khong bi trc ché.
3.3.3. Nghién ctru chat mang thich hop dé tao ché pham

3.3.3.1. Lua chon chat mang thich hop dé tao ché pham

Bot gao, bot dau twong, cam gao, bot ngd va hoén hop mot s6 chat da

duoc str dung 1am chat mang tao ché pham, chat mang tot nhat 13 bot ngd
+ bot dau tuong (80:20).
3.3.3.2. Nghién citu tao cdac dang ché pham khdc nhau

Pa chon lua ché pham dang kho dung lam giong khoi dong trong

bao quan ca.

Glucoza
(2%),
NaCl

(0,5%)

Ngo, dau tuwong [ Chung gidng lactic }
~N ( l )

Nghién bot Nhan giong cap 1; 2
) N J
¢ ) 4 l )

MBoi trudng x0p Lén men

/ G J/
l . 1\ ( ¢ , )

Thanh trung dé nguoi Ly tam thu sinh khoi
J - /

4{

Phéi trén }7

-

-

Dong tii PE }

|

-

Ché pham lactic;

SLTB > 10”/g KCS

!

Vs

S

Béao quan, sir dung }

Hinh 3.20. So d6 cong nghé tao ché pham vi khuan lactic
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Vo1 thot gian bao quan 3 + 4 thang sérlu:o’pg vi khuén lactic 10’
TB/g van dam bao quy dinh theo TCVN vé ché pham vi sinh.
3.4. BIEN DPONG MOT SO NHOM VI SINH VAT TRONG BAO QUAN CA
3.4.1. Thanh phan mét sé vi sinh vat trong ca nguyén liéu
Ca tap bién Pd Son da duoc xac dinh thanh phﬁn mdt s6 vi sinh
vat. B. cereus c6 sb lwong 16n nhét 1,9 x 10" (chiém 64,132%), tiép dén
1a S aureus co sb lugng 7.5 x 10° (25,372%), TSTBNM-M va V.
parahaemolyticus c6 sb luong 2,5 x 10" (0,70 = 0,75%). Két qua cho thay
ca tap bién Pd Son co s6 luong vi sinh vat xac dinh dugc cao hon rét
nhiéu so véi tiéu chuan quy dinh vé ATVSTP.
3.4.2. Bién dong B. cereus trong cac mau ca bao quan
B. cereus 13 vi khuan nhiém rat nhiéu trong ca. Khi chua bao quan
s6 lugng té bao phan 1ap duoc trén 4 1g (CFU/g). Két qua & hinh 3.22 cho
thay sau 5 ngdy trd di so luong B. cereus & mau TN1 van ¢ khoang 2,5 +
3 1g (CFU/g). Con & cac TN2, TN3, TN4 va TN5 b6 sung vi khuén lactic
cho thay s6 luong B. cereus giam xudng tuong dbi nhanh, dic biét TNS
str dung da chung vi khuan lactic sau 5 ngdy bao quan luong B. cereus
con tur 1-1,5 Ig (CFU/g).

4.5

>
2]

,;
=

(lg CFU/g)

| —

%? ¥

Bacl (lg CFU/g)
/(

——TN1 —o—TN1
—8—TN2

TN3

—a—TN2
TN3

Ind
3

N
o

™
—%—TN5

™
—x—TN5

r
|
.

/
|

(A) 01 gian (nga (B)

Hinh 3.22. Bién dong B. cereus trong cic miu cé bao quan
(A) Bao quan ¢ 25°C +2; (B) Bao quan ¢ 35°C +£2
Bao quan ca & nhiét d6 35°C + 2 thich hop cho 2 chung L. lactis
subsp lactis HN11 va L. delbrueckii subsp delbrueckii HN34, luong B.
cereus giam nhanh hon ¢ nhiét do 25°C + 2. Sau 5 + 25 ngay lugng B.
cereus O tat ca cac mau déu khong bién dong. Tuy nhién & TN1 phuong

phap bao quan truyén théng lugng B. cereus twong d6i cao va cao hon
miurc quy dinh theo TCVN va ATVSTP.
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3.4.3. Bién dong C. perfringens trong cac mau ca bao quan
Bang 3.17. Bién dong C. perfringens cac mau ca bao quan

Mau thi Sb luong té bao (Ig CFU/g) sau thoi gian bao

STT nghiém quan, ngay

(°C+2°C) 1 3 5 9 25
L TN S e s [ U5 | 1 | el
2 [ [ 2]t s T
s o[B8 s
NI R mE Ea ——.
Gl 0 2 R I

Chu thich: - : Khong phat hi¢n

Két qua sau 25 ngdy bao quan & 4 TN & muc cho phép 1,08 Ig
(CFU/g) dén 1,6 lg (CFU/g).
3.4.4. Bién dong E. coli trong cac mau ca bao quan

Bang 3.18. Bién dong E. coli cia cac mau ca bao quan

Mau thi S6 luong té bao (Ig CFU/g) sau thdi gian bao

STT nghi¢ém quan, nga
(°C £2°C) 1 3 5 9 25

1 N1 25 3,06 2,81 1,63 1,36 1,38
35 3,00 2,80 1,62 1,34 1,34
25 2,87 1,14 - - -

2 | N2 35 2,46 1,34 - - -
25 2,76 1,32 - - -

3 N3 35 2,49 1,34 - - -
25 2,90 1,73 1,39 - -

4| T4 35 2,56 1,41 - - -
25 2,67 1,34 - - -

: NS 35 2,34 - - - -

Cha thich: - : Khong phat hién

Két qua bang 3.18 cho thdy, luong E. coli van con ton tai sau 25
ngay, con ¢ cac TN khac sau 25 ngay khong phat hién E. coli. Riéng &
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TN 4 sau 5 ngdy, & nhiét d6 25 + 2°C ta van thdy con 1,39 log (CFU/g) E.
coli nhung sau 25 khong phat hién duoc.
3.4.5. Bién dong Coliform trong cac mau ca bao quan

Bang 3.19. Bién dong Coliform ciia cac mau ca bao quan

Mau thi Sb luong té bao (g CFU/g) sau thoi gian bao

STT nghiém uan, nga
(°C+ 2°C) 1 3 5 9 25
25 | 3,09 2,81 1,63 1,36 1,38
T 3,00 2,81 1,63 1,36 1,36
25 | 2,86 1,39 - - -
2| IN2 753 2,45 1,32 - - -
25 | 2,68 1,34 - - -
3| NS 5 2,50 1,36 - - -
4 | Tng 25 | 285 1,72 1,38 - -
35 | 2,56 1,41 - - -
25 | 2,65 1,38 - - -
> | NS 75 2,32 - - - -

Chu thich: - : Khong phat hién

Coliform 6 TN 1 & 25 + 2°C con 1,38 1Ig (CFU/g), 6 35 + 2°C con
1,36 1g (CFU/g), cac TN khéc sau 25 ngay khong phat hién.
3.4.6. Bién dong Salmonella trong cac mau ca bao quan

Bang 3.20. Bién dong Salmonella cia cic mau ca bao quan

Mau thi S luong té bao (g CFU/25g) sau thoi gian bao
STT nghiém quan, ngay
(°C+2°C) 1 3 5 9 25
25 1,71 1,20 - - -
I TNI 35 1,70 1,14 - - -
25 1,61 - - - -
2 TN2 35 1,59 - - - -
25 1,57 - - - -
3 N3 35 1,49 - - - -
25 1,53 - - - -
4 TN4 35 1,51 - - - -
25 1,43 - - - -
> NS 35 1,32 - - - -

Chu thich: - : Khong phat hién
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Tir bang 3.20 cho thdy cac TN b sung vi khuan lactic 1én men sau
3 ngay khong phat hién Salmonella, mau khong bd sung vi khuan lactic
con 1,14 dén 1,2 1g (CFU/g).
3.4.7. Bién dong S. aureus trong cac mau ca bao quan

S. aureus & thdi ky dau 1a 3,7 lg (CFU/g) chiém 23,4% s vi sinh
vat phan 1ap duoc trong mau ca, nhiéu thtr 2 sau B. cereus. Sau 1 ngay
1én men S. aureus giam rd rét, rd nhat 1a TNS c6 sir dung hdn hop ching
giam con 2,2 Ig (CFU/g). TN1 gidm con 3,5 Ig (CFU/g).

IS
2]

»

o

N .
I

3.5

——TN1

—e— TN1
—8—TN2

w

—m— TN2
TN3

TN
\ —¥— TN5

TN3
TN4
—¥—TN5

2.5

Staphylococus aureus (Ig CFU/g)
B N w
&l w o

o on
Staphylococcus aureus (Ilg CFU/g)

0 1 3 5 9 25

Thoi gian (ngay)

Thoi gian (ngay) (A) (B)

Hinh 3.23. Bién dong S. aureus cic miu ca bao quan
(A) Bao quan ¢ 25°C +2; (B) Bao quan ¢ 35°C £2

3.4.8. Bién dong TSTBNM-M trong cac mau ca bao quan

Sb lugng tong té bao nAm men ndm mdc hau nhu bién dong tir 1,1
x 10" dén 1,2 x 10",
3.4.9. Bién dong V. parahaemolyticus trong cac mau ca bao quan

Két qua & bang 3.21. cho thdy & cac miu TN2 = TNS, V.
parahaemolyticus giam nhanh hon so véi mau TN1 sau 1 ngay bdo quan
va bi loai trir hoan toan sau 3 ngay. Con & cac mau doi chimg (TN1) V.
parahaemolyticus chi duge loai trir sau 5 ngay. Két qua trén cho thay, V.
parahaemolyticus bi loai tr hoan toan trong qua trinh bao quan, dac
diém nay co y nghia quan trong trong viéc st dung ca tap lam thtc dn

truc tiép cho nudi trong thuy san.
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Bang 3.21. Bién dong V. parahaemolyticus cic mau ca bao quan

Mau thi S luong té bao (Ig CFU/g) sau thoi gian
STT nghiém bdo quan, ngay
(°C+2°C) 1 3 5 9 25
25 1,51 1,11 - - -
I NI 35 1,50 1,07 - - -
25 1,34 - - - -
2 N2 35 1,39 - - - -
25 1,32 - - - .
3 N3 35 1,27 - - - -
25 1,39 - - - -
4 TN4 35 1,36 - - - -
25 1,20 - - - -
> NS 35 1.04 - - - -

Chu thich: - : Khong phat hién
3.4.10. Xac dinh vi khuan trong mau ca bao quan bang ky thuat PCR-
DGGE

Két qua phan tich DGGE & hinh 3.27 cho thdy, c6 nhiéu bang chi
xuét hién & mau ca trude khi bao quan va nguoc lai c6 mot s6 bang chi

xuat hién & mau bao quan bang vi khuan lactic.
C13 C12 C11 C10 C9 C8 M C7 Co6 C5 C4 C3 C2 1

11-1

11-2

11-3

Hinh 3.27. Pién di 46 DGGE mo6i 16S cic mau ca thi nghiém

C1: Mau ca twoi; C2-C5: Mau ca TN1; C6-C9: Mau ca TN2;
C10-C13: Mau ca TN5
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— Clostridium tetani HT1 (DQ978212)
100

{Clostridium tetani NMY3 (EF639850)

C5-4

"Lactococcus garvieae IMAUS0094 (FJ915634)

100 H:Lactococcus garvieae 20-92 (AB300504)
1L o1

Lactobacillus brevis JS1 (F1532366)

100 65

|Lactobacillus brevis JH-1 (FI824740)

Lactobacillus brevis 1218 (EF412983)

—|C11-2

Cl11-3

0.02 —C124

—Cl1-1

Hinh 3.30. Cay phat sinh chung loai cac dong tach tir gen DGGE
va mot sb vi khuan dai dién trén GenBank.

Két qua & hinh 3.30 cho thay cac vi khuan trong mau ca bao quan
loai L. brevis 1a ching vi khuan lactic bd sung cho ché pham, con 2 dong
C2-1 va C5-4 ¢6 muc twong dong cao véi L. garvieae va C. tetani. Cac
dong nay chi xuat hién & miu c chua bao quan ma khong xuat hién ¢
cac mau bao quan. Nhu vay, ca bao quan bang ché pham vi khuén lactic
da loai trir dugc cac loai trén 1a dan liéu bo sung vé bién dong cua vi
khuén trong cac mau ca trude va sau bao quan bang ché pham vi khuan

lactic.



-19 -

3.5. PANH GIA CHAT LUONG CA BAO QUAN BANG CHE PHAM

LACTIC

3.5.1. Bién dong pH trong mau ca bao quan
Panh gia bién dong pH va cam quan c4 bao quan & hinh 3.31.

6

5.5

3

\

54
L 45
4

3.54

\

.

Thoi gian (ngay)

—e—TN1
—— TH2
TN3
™
—¥—TN5

(A)

nhanh hon va pH giam cling nhanh hon.

5.5

——TN1
—8— TH2
TN3

—¥—TN5

Hinh 3.31. Bién dong pH trong miu c4 bao quan
(A) Bao quan ¢ 25 +2°C; (B) Bao quan ¢ 35 +2°C
Két qua pH & hinh 3.31 & nhiét do 35 + 2°C c4 “chin sinh hoc”

3.5.2. Bién dong vi khuan lactic (LAB) trong cac mau ca bao quan

(B)

Str dung ché pham vi khuan lactic bao quan cé cho thay trong 5 mau
ca bao quan thi TN2 dén TN5 luong LAB ban dau dat trén 6 lg (CFU/g).
Két qua trinh bay & hinh 3.32.

LAB (Ig CFU/g)

o

—e— TN1
—m— TN2

TN3

—x%— TN5

- N W A O O N © ©

0 1 3 5 9
Thoi gian (ngay)

25

(A)

LAB (Ig CFU/g)

o

N

- N W A OO N ® ©

AN

0 1 3

5 9 25
(ngay)

Thoi gian (nga:

—a— TN1
—a— TN2
TN3
N4

—¥— TN5

Hinh 3.32. Bién dong LAB trong cac mau c4 bao quan
(A) Bao quan ¢ 25°C + 2; (B) Bao quan ¢ 35°C +2

Bién dong cua LAB trong cac miu c4 bao quan trinh bay & hinh

(B)

3.32 cho thay: sd luong LAB ban dau cua cac mau TN1 hau nhu qua it.
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Tuy nhién ¢ 25°C (hinh 3.32A) cho thiy sau 3 ngdy sb luong LAB dat
gan 3 lg (CFU/g) & TN, con & cac TN2, TN3, TN4 va TN5 dat cao 8 Ig
(CFU/g). Sau 5 ngay 1én men LAB ting 1én dat xap xi 9 lg (CFU/g). O
nhiét d6 35°C (hinh 3.32B) cho thdy TN4 bd sung 2 chung L. lactis
subsp. lactis HN11 va L. delbrueckii subsp. delbrueckii HN34, nhiét do
35°C thich hop cho sinh trudng cta 2 ching nay nén sé luong té bao ting
rd rét trén do thi. TN1 nhiét d6 1én men cao nén LAB tang ro rét, sau 5
ngay dat 4 g (CEU/g) so véi 3 lg (CFU/g), két qua 1én men nay phu hop
v6i cac két qua di dugc cong bd cua cac tac gia khac.
3.5.3. Panh gia cam quan cac mau ca bao quan

C4 bao quan co vi khuan lactic cho san pham c4 nguyén con, mui
chua san pham 1én men. Riéng st dung hdn hop chung (TN5) san pham
cO mui chua dac trung.
3.5.4. Panh gia thanh phan axit amin mau ca bao quan
3.5.4.2. Thanh phdn axit amin tw do ciia mdu cd bdo quadn

Két qua cho thidy & TN c4 bao quan bang ché pham ham luong axit
amin tu do tong s 1én téi 61,4 % (mg axit amin/100 g mau), mau ca twoi
chi ¢6 52,03 % (mg axit amin/100 g mau). Pay 1a vu diém cta phuong
phap bao quan cé bang ché pham vi khuan lactic.
3.6. ’'NG DUNG NGUYEN LIEU CA BAO QUAN CHO SAN XUAT BOT
CA NHAT VA NUOI TRONG THUY SAN
3.6.1. ’'ng dung cho san xuéat bét ca nhat
3.6.1.1. Pdnh gid chi tiéu cam quan san pham bot cd nhat san xudt tir
nguyén lieu ca bao quan

Ca sau khi dugc 1én men duoc sdy kho. Cac chi tiéu cam quan cta
bot ca dat theo TCVN.
3.6.1.2. Panh gid chi tiéu héa Iy sin pham bot cd nhat sdn xudt tir
nguyén liéu ca bao quan

Céc chi tiéu 1y hod ctia bot ca lam tir c4 bao quan boi ché pham vi

khuan lactic twong dwong tiéu chuin cta bot ca nhat.
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3.6.2. 'ng dung cho nuéi trong thuy san
3.6.2.1. Két qua cam quan va vi sinh gdy bénh méi truong nuwde ao
nuoi sw dung thirc an ca bao quan

Ché pham vi khuan lactic bao quan ca 1a ché pham chira tap hop
cac chiing vi khuan lactic gitp cho cé ting hiéu suét tiéu hoa thire an.
3.6.2.2. Két qua chat leong va ndng sudt cd ao nudi sir dung thire dn cd
bao quan

Sau thoi gian nudi 3, 5 va 7 thang, ca dugc xac dinh chiéu dai va
trong luong ghi két qua vé chiéu dai va trong lugng trung binh & cac ao
thi nghiém va ddi chimng.

Bang 3.31. Két qua theo ddi tang trudng trung binh ¢4 ao nudi

C4 nudi Chiéu dai trung binh Trong luong trung binh
sau thoi (cm/con) (g/con)
gian, Chénh Chénh
thang Ao TN | Ao DC léCh (cm) Ao TN | Ao DC léCh (% )
3 13 10 3 5105 | 460+5 10,8
5 25 20 5 730+ 5| 650+5 12,3
7 40 32 8 88O£5| 750+5 17,3

Két qua & bang 3.31 cho thdy, dung ca bao quan c6 vi khuan
lactic 1am thtrc an gitp c4 16n nhanh hon, thit ca chac hon, sau 3 thang
nuoi sy chénh léch vé chiéu dai 1a 3 cm, vé trong lugng trung binh 13
10,8%. Sau 7 thang nudi su chénh Iéch vé chiéu dai 13 8 cm va vé trong
luong 1a 17,3%.

Tir nhitng két qua nghién ctru trén xay dyng so do quy trinh cong
nghé bao quan ca bang ché pham vi khuan lactic cho san xuét bot ca

nhat va thtc an nudi trong thuy san (hinh 3.35).
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Hinh 3.35. So d6 quy trinh bao quéan ca bang ché pham vi khuan lactic

cho san xuat bdt ca nhat va thurc an nu6i trong thuy san
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KET LUAN VA KIEN NGHI

KET LUAN

1.Trong s6 36 chung vi khuan lactic sinh tong hop axit lactic cao phan
lap & Viét Nam, chon 4 chung ky hiéu: HNO2, HN11, HN26 va
HN34 c6 dic tinh phu hop tao ché pham bao quéan ca, cac chung trén
da duoc phan loai: Chung HNO2 thudc loai Pediococcus
pentosaceus, chung HN11 thudc loai Lactococcus lactis subsp. lactis,
chung HN26 thuoc loai Lactobacillus brevis va chung HN34 thudc
loai Lactobacillus delbrueckii subsp. delbrueckii.

2.Xac dinh dugc thanh phan moéi trudng thich hop va dong thai sinh
truong cua 4 ching HNO2, HN11, HN26 va HN34 thay thé moi
truong MRS dé san xuat ché pham bao quan ca
+ Moi truong: nude rau cai, nudc bap cai, nude ca chua, nude chim
va nudc mam sir dung thay thé MRS cho 4 chang vi khuan lactic.
+ Thoi gian 1€n men: Chung HNO2 va HN26: 36 h + 48 h; Chung
HNI11 va HN34: 72 h+ 84 h

3.Chon duoc chat mang phu hop dé tao ché phém: bot ngd/bot dau
tuong: 80/20; thoi gian bao quan ¢ nhiét do phong sau 4 thang doi
v6i ché pham kho sé luong té bao van ¢ mirc > 107 dap tng duoc
yéu cau sir dung 1am giéng khoi dong trong qua trinh bao quan ca.

4.Panh gia su bién dong ctia mot s loai vi sinh vat gdy hong ca va gay
bénh trong qua trinh bao quan: B. cereus, C. perfringens, Coliform,
Salmonella, S. aureus, nAm men, nAm moc va V. parahaemolyticus
cho thdy, khi sir dung vi khuan lactic bao quan ca so lugng cac nhom
vi khuan trén giam nhanh hon trong ngay dau va tc ché hoan toan
sau 3 + 5 ngay so véi ca bao quan khong st dung vi khuan lactic.
Mot s6 loai vi khuan gdy hong ca va vi khuan gay bénh duoc loai trir
hoan toan khoi san pham, gitip cai thién chat luong va dam bao
ATVSTP.

5.Xac dinh bo sung 1 so loai vi khuan khong phan 1ap duoc trong ca
ban dau va c4 sau bao quan (25 ngay) bang k¥ thuat DGGE cho thay
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su anh huong ctia vi khuan lactic d thay d6i vé thanh phan 1 s6 loai
vi khuin trong c4, phat hién duoc 2 loai vi khuan giy bénh L.
garvieae va C. tetani trong mau ca khong bo sung vi khuan lactic.
Céc loai nay da dugc loai trir khi duge bao quan bang vi khuan lactic.
6.Ca bao quan bang ché pham vi khuan lactic c6 chat lugng cam quan
cao hon va cac chi tiéu vé vi sinh vat gy bénh E. coli, Coliform, B.
cereus, C. perfingens thip hon so vdi ca bao quan bang phuong phap
1én men truyén théng. C4 bao quan bang ché pham vi khuan lactic
dat tiéu chuan quy dinh cia B0 Y té vé ATVSTP, trong khi d6 bao
quan theo phuong phép truyén théng cé chi tiéu vé vi sinh vat khac
cao hon tiéu chuan cho phép.
+ Ham luong axit amin tong s trong cac mau cd trudc va sau khi
bao quan tuong duong nhau > 3% (g/100 g), trong khi d6 ham lugng
axit amin tu do trong ciac mau bao quan bang vi khuan lactic > 60
(mg/100g) so véi ca ban dau (52,03%)

7.Str dung ¢ bao quan bang ché pham vi khuan lactic lam nguyén liéu
san xuit bot ca nhat co céc chi tiéu cam quan va hoa 1y dat TCVN.
C4 bao quan bang vi khuan lactic sir dung lam thirc an truc tiép cho
c4 Mt nudi ban thdm canh ting ning suat 17,3%, giam thiéu vi sinh
vat gdy bénh cho ca trong ao nudi, cai thién dugc moi trudng nuodi.

8. Pa xay dung quy trinh tao ché pham vi khuan lactic bao quan ca va
so d0 quy trinh sir dung vi khuan lactic dung cho bao quan ca dé san
xuat bot ca nhat va nudi trong thiy san.

KIEN NGHI

e Hién nay nganh thiy san ca dang phat trién. Luong ca nho, ca tap
chiém tuong ddi 16n trong danh bat, dé nang cao duoc gia tri kinh té
cta loai ca nay can tng dung ché pham vi khuén lactic vao bao quan
ca dé san xuit bot ca nhat ciing nhu ché bién ca tap va phu pham ca
cho nuéi trdng thuy san dap tmg nhu cau vé thirc dn chin nudi nham
nang cao hiéu suat str dung trong Nganh thuy san noi riéng va Nganh
noéng nghiép va phat trién néng thon Viét Nam néi chung.



