KHOA HOC CONG NGHE
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TOM TAT

Nghién ciru nay nham danh gia chat luong vé sinh ctia cdc nha may ché bién ca tra thong qua danh gia chat
luong vi sinh vat clia ca va gang tay cong nhan tai cong doan phi 1é. Nghién cttu thuc hién ldy mau tai ba
thoi di€ém va trong ba ngay khac nhau tai méi nha may va dinh lugng cac chi tiéu vi sinh vat: vi sinh vat téng
s6 hiéu khi, Coliforms, £. coliva Staphylococci duong tinh coagulase (hay Staphylococci coa+). Két qua cho
thay, luong vi sinh vat tdng s6 hiéu khi trén ca va gang tay cong nhan phi é & cac nha may tuong tmg dao
dong tir4,9 - 6,9 don vi log trén ca tra phi lé va 5,7 - 7,3 don vi log trén gang tay cong nhan. Mat sé Coliforms
va E. colitrén ca tra phi 1é tai cac nha may tuong ung dao dong tir 3,0 - 5,2 va 1,5 - 2,0 don vi log. Mat s6
Staphylococci coa+ trén cd va gang tay cong nhan tuong img dao dong tir 1,5- 3,9 va 1,6 - 2,7 don vi log. Qua
cac két qua thu duoc ctia nghién ctu, cac nha may ché bién can kiém soat tot thao tac ché bién dac biét la
cong doan phi lé nham han ché su nhiém chéo trong qua trinh ché bién gop phan cai thién chat lugng san

pham.

T khoéa: Ci tra, chat hrong, nhiém chéo, phi lé, vi sinh vat.

1. GI0 THIEU

Trong qua trinh ché bién, chat luong vi sinh vat
trén ca phu thudc vao nguyeén liéu va cac diéu kién vé
sinh cta moéi treong ché bién (nuwéce rira, dung cu ché
bién, con nguoi...) [6, 10, 16, 21]. Bén canh do, phi lé
la cong doan c6 nguy co cao gay mat an toan vé sinh
thuc phdm trong quy trinh ché bién do kha nang cao
lam v& néi tang ca do thao tac nhanh. Tong Thi
(2015) [25] da dé cap dén ti lé lam vo noi tang ca do
thao tac phi lé xay ra tir 28 dén 55% tuy thudc vao
nguoi cong nhan thao tac. Cac vi sinh vat tir mang ca
hoac duong rudt caa ca c6 thé lam lay nhiém chéo vi
khudn trén thit ca trong qua trinh phi 1&; mot s6 loai
vi khuin thuoc ho Enterobacteriaceae nhur
Salmonella spp., Klebsiella pneumoniae,
Enterobacter aerogenes va Escherichia coli c6 ngudn
goc tir rudt ctia ca nude ngot va mot so loai vi khudn
khac nhu: Aeromonas, Pseudomonas, Bacteroides,
Plesiomonas, Micrococcus, Acinetobacter,
Clostridium va Fusarium [1, 4, 17, 22, 29, 30]. Bén
canh do, trong khi Coliforms la chi tiéu vi sinh vat
chinh dung @€ giam sat chat luong nuoc thi
Escherichia coli 1a chi tieu dung dé xac dinh nguén
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goc sur lay nhiém tir phan hay nguén nuoc bi 6 nhiém
[3, 7, 11]. Mat khac, con nguoi va dong vat 1a ngudn
lay nhiém chinh cta nhom vi khuan Staphylococci; &
nguoi tham gia ché bién thire phdm thi ching thuong
ton tai trén da, toc, miti, c6 hong, mun, ghé 16, vét
thuong (13, 15, 28]. Vi vay, chi tieu Staphylococci cho
thay hiéu qua thyc hanh vé sinh ca nhan, vé sinh va
khtr trung tai cac nha may ché bién. Viéc dinh luong
cac nhom vi khuian Coliforms, E. coli hoac
Staphylococci ¢6 thé duge ding nhu cac chi thi dé
xac minh hiéu qua cta cac qua trinh vé sinh va
chuwong trinh HACCP tai cac nha may ché bién thuc
phdm noi chung [14]; do d6 luong vi sinh vat ton tai
trong sudt quy trinh ché bién thé hién hiéu qua cta
hé théng quéan li chat lwong, quy trinh vé sinh,
phuong phap phong ngira d6i véi san phdm, ciing
nhu ki€ém soat su lay nhiém nuoc va nguyén lieu dau
vao [18]. Vi vay, nghién cttu nay nham so sanh va
danh gia chat luong vé sinh tai cong doan phi lé &
bon nha may ché bién ca tra phi lé dong lanh, tir d6
cung cip thém céac thong tin, cing nhu khuyén cao
va dé xuit phi hop dé ngan ngira 6 nhiém chéo va
gop phan cai thién chét luong ctia san pham.

2. PHUDNG PHAP NGHIEN CUiu
2.1. béi tuong

Mau c4 tra phi 1é va gang tay cong nhan duoc lay
tai cong doan phi lé & bon nha may ché bién ca tra
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(PPF1-PPF4) & déng bang song Ctru Long nhu tinh
Vinh Long, Déng Thap, An Giang va Can Tho, nang
sudt tr 35-250 tan nguyeén lieu/ngay.

2.2. Lay mau

Cac ca tra phi lé va gang tay dugc lay theo
phuong phap va nguyén tac cua Jacxsens & ctv.
(2009) [9]. Cu thé, mau duoc tién hanh 13y tai ba thoi
diém xac dinh trong ngay san xuat (8, 11 va 14 gio)
va trong ba ngay khac nhau ctia qué trinh san xuat.

Méu ca phi lé (1 - 2 miéng phi 1&) duoc ldy bang
cach st dung nhip da kht trung va cho vao tui vo
trung (Stomacher bags, Phap sdn xuat); mau gang
tay cong nhan duoc lay bang cach st dung tam bong

vo trung (Cotton swabs, Anh san xuat) da dugc lam
am bang dung dich Maximum Recovery Diluent
(MRD, Merck, Ptrc san xuat) véi dién tich tiép xuc 1a
50 cm® va phan tich cac chi tiéu vi sinh vat nhu: vi
sinh vat téng s6 hiéu khi, Coliforms, £ coli va
Staphylococci coa+ [8].

Tat ca cac mau sau khi lay duoc ghi nhan, cho
vao tui vo trung va bao quan trong thung da, sau do
van chuyén vé Phong thi nghiém, Bé mon Cong
nghé thuc pham, Khoa Nong nghiép, Truong Dai hoc
Can Tho dé tién hanh phan tich; s6 luong mau va chi
tiéu phan tich dugc trinh bay trong bang 1.

Béang 1. S8 luong méu phan tich theo loai mau va chi tiéu vi sinh vat tai cong doan phi 1& & bén nha may ché
bién c4 Tra phi lé dong lanh

o Chi tiéu phan tich
Loai mau Vi sinh vat tong so | Coliforms E. coli Staphylococci coa+
91 % 42
Catraphile 36 36 36 36
Gang tay cong nhan 36 36 36 36
Téng 72 72 72 72

Chii thich: 'S6 mau da Idy tai moi nha mdy (ba
thoi diém 13y mdu x ba ngdy); S0 nha mdy da liy
mau:n =4 (PPFI1-PPF4).

2.3. Phuong phap phan tich

Déi voi mau ca: 25 g mau duoc 14y tir cac phan
khac nhau ctia miéng c4, cho vao tui dap mau vo
trung; thém vao 225 mL dung dich MRD. Tién hanh
dap méu (5-7 phut), sau d6 pha loang thap phan bang
cach hat 1 mL méau can pha loang cho vao ong
nghiém chira 9 mL dung dich MRD da khtt triung.
Pong nhit mau trong 10 gidy bang mdy vortex
(PHOENIX, Duc san xuat) va lap lai thao tac pha
loang cho dén khi thu dugc cac nong do do6 dia thich
hop. P6i véi mau bé mat tiép xuc: ddng nhat cac ong
chira miu trong 10-15 gidy bang may vortex, sau do
tién hanh pha loang dén khi thu dugc cac nong do doé
dia thich hop.

Vi sinh vat téng s6 hiéu khi (Total Mesophylic
Counts - TMC) duoc xac dinh theo phuong phap do
dia bang méi truong Plate Count Agar (PCA, Merck,
Dtic san xudt) va t & 37°C trong 4872 gio. Mat s6
Coliforms va E. coli dugce xac dinh theo phuong phap
d6 dia st dung moi truong Coliform Agar Enhanced
Selectivity (Coliform Agar ES, Merck, Duc san xuat)
va (1 & 37°C trong 24 gio. Sau khi 1, cac khudn lac £.
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colimoc trén moi truong Coliform Agar ES ¢6 mau tw
xanh dwong dén tim, trong khi do cac khuén lac
Coliforms (bao gém E. col)) c¢6 mau tir hong dén do.
Mat s6 Staphylococci duwong tinh coagulase
(Staphylococci coa+) dugc xac dinh theo phuong
phap cdy trang trén bé mat thach Baird Parker Agar
(BPA, Merck, Dirc san xuét) co bé sung 25/500 mL
Egg Yolk Tellurite Emulsion (EYTE, Merck, Dttc san
xuat). Sau 4872 gio 4 & 37°C, cac khuan lac
Staphylococci coa+ moc trén moi truong thach BPA
c6 mau xam den va tao thanh ving két tiia mau tring
duc bao xung quanh khuin lac. Cac khudn lac
Staphylococci dugc xac nhan duong tinh coagulase
bang phan tmg tao dong st dung thudc thui
Bactident®  Coagulase (Merck, Darmstadt,
Germany). Méi nong do6 d6 (trang) dia duoc lap lai
hai 1an cho tat ca cac chi tiéu.

2.4. Xt 1y so lieu

Mat s6 vi sinh vat duoc tinh toan va biéu thi duéi
dang logarithm cta s6 khuén lac hinh thanh (colony
forming unit): log CFU/g d6i véi mau ca va log
CFU/100 cm? d6i voi mau gang tay. Két qua dinh
luong mat sO vi sinh vat duoc trinh bay duoi dang
trung binh + do léech chuan thong qua do thi vé bang
phan mém Microsoft Excel 2019; xtt ly 6 liéu thong
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ke thong qua kiém dinh ANOVA («=0,05) bang phan
meém  Statgraphics Centurion 18 (Statgraphics
Technologies, Inc., The Plains, Virginia).

3. KET QUA VA THAO LUAN

3.1. Vi sinh vat téng s6

Phi lé la cong doan c6 nguy co cao gay mat an
toan vé sinh thuc pham trong quy trinh ché bién do
kha nang cao lam v& noi tang ca do thao tac nhanh.
Thém vao do, cac bé mat ti€p xic nhw gang tay cong
nhan ctng c6 thé la ngudn lay nhiém chéo vi sinh vat
cho ca [18, 19]. Két qua dinh lwong mat sé vi sinh vat
tong s6 hiéu khi trén gang tay cong nhan va ca tai
cong doan phi lé dioc thé hién & hinh 1.
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B Gang tay aOCa

Hinh 1. Vi sinh vat téng s6 hiéu khi trén ging tay
cong nhan va c4 tai cong doan phi le
Chu thich: Don vi log: gang tay - log CFU/100
cnt, cd - log CFU/g. Céc gid tri trung binh ¢ cdc
chir cdi a, b di kém trong cung loai mau giong nhau
thi cdc gid tri trung binh khong khac biét co y nghia
thong ké ¢ muc 5% Nha may 14y mau: PPF1-PPF4

Két qua cho thdy, mat sé vi sinh vat téng s¢ hiéu
khi trén gang tay cong nhan phi Ié tai cac nha may
tuong ung dao dong tie 5,7 - 7,3 don vi log. Trong d6,
mat so vi sinh vat téng s6 hiéu khi trén gang tay cong
nhan tai nha may PPF4 thdp hon y nghia so véi cac
nha may con lai (p < 0,05; hinh 1). Bén canh d6, mat
so vi sinh vat téng s6 hiéu khi trén ca phi lé & nha
mdy PPF1 va PPF2 lan luot 12 6,3 + 0,8 va 6,9 + 0,8
don vi log; cao hon y nghia (p < 0,05) so v6i & nha
may PPF3 va PPF4 (twong timg14 4,9+ 0,9va 55+ 0,6
don vi log) (hinh 1). Két qua trong nghién ctru nay
khac voi nghién ctru ctia Tong Thi Anh Ngoc & ctv.
(2014) [27] khi cho thay mat s6 vi sinh vat tdng s6
hiéu khi trén ca phi lé & muc 5,5 don vi log & nha may
ché bién quy moé nhé (nang suit nguyén lieu 35
tan/ngay) cao hon & nha may ché bién quy moé 16n (3
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don vi log, nang suat nguyeén liéu 200 tdn/ngay); mat
s0 vi sinh vat tong s6 hiéu khi trén ging tay cong
nhan ¢ nha may quy mo 16n cao nhat & cong doan phi
1& (4 don vi log) va cao hon tai nha may quy mé nhé
(> 5,5 don vi log). Mat khac, nghién ctu ctia Noseda
& ctv. (2013) [19] ctng da cho thay khi mat so vi
sinh vat tong s6 hi€u khi trén ca phi lé dao dong tir
3,4 - 53 don vi log (nang sudt nguyén lieu 200
tdn/ngay) va nhin chung thap hon so véi nghién cttu
nay. Vi sinh vat ton tai voi luong cao trong moi
truong ché bién ¢6 thé la nguon lay nhiém chéo vi
sinh vét cho ca ban thanh phdm va do d6 anh huéng
dén sy an toan clia san pham cudi [18, 20, 24]. Ngoai
ra, & cong doan phi lé néu thao tac nhanh lam v& noi
tang ca thi nguy co gay mat an toan do 6 nhiém vi
sinh vat 1a rat cao va lam tang nguy co mét an toan
cho cac cong doan sau clia quy trinh ché bién. Luong
vi khuén cao (1én dén 8 log CFU/g) da duoc tim thay
trong duong rudt cta ca [20]; do d6 tap huan nhan
thirc va huéng dan cong nhan thao tac dung ki thuat
dé tranh lam vor noi tang ca trong qua trinh phi lé 1a
cén thiét.

3.2. Coliforms va E, coli

Coliforms va £. colf1a hai chi tieu vé sinh ding
dé giam sat chat luong nudc va sy lay nhiém phan [3,
7,11]. Hinh 2 thé hién két qua mat s6 Coliforms va £,
coli trén gang tay cong nhan va ca phi lé & bon nha
may ché bién. Nhin chung, mat s6 Coliforms trén
gang tay cong nhan va ca phi 1é tai cac nha may
tuong ung dao dong tir 4,1 - 5,3 va 3,0 - 5,2 don vi
log. Trong khi d6, mat s6 E. coli trén gang tay cong
nhan va ca phi lé twong img dao dong tir 1,9 — 2,8 va
1,6 - 2,7 don vi log. Mat s6 E. colitrén gang tay cong
nhan phi lé khong khac biét y nghia gita cac nha
may (p > 0,05) (hinh 2). Déi voi ca tra phi &, mat s6
Coliforms trén ca ¢ nha may PPF1 (5,0 + 1,0 don vi
log) cao hon y nghia (p < 0,05) so voi cac nha may
con lai (dao dong tir 3,0 - 4,0 don vi log); trong khi
mat s6 E. coli & nha mdy PPF1 khong khac biét y
nghia so v6i ¢ hai nha may PPF3 va PPF4 (p > 0,05;
hinh 2). Cac nghién ctru trude day da bao cao ring
nhém vi khuan Enterobacteriaceae (bao gdm £, col)
c6 ngudn goc tir duong rudt clia ca va do do kha nang
nhiém chéo cao xay ra tir cong doan phi le tro di [1,
19, 26]. Theo Yagoub (2009), mat s6 £. coli & mang
catrala29-4,61log CFU/g; & dacala3,0-3,9 log
CFU/g va cao hon trong ruot ca (2,4 - 55 log
CFU/g). Noseda & ctv. (2013) [19] ciing da bao cao
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rang mat s6 £. colitrén 100% ca tra phi lé ¢ duoi gioi
han khuyén céo 1a 2,0 don vi log (dao dong tir < 0,7 -
1,7 don vi log). Nghién ctru cia Noseda & ctv. (2013)
[19] tai mot nha may ché bién ca tra (nang suat
nguyeén liéu 200 tin/ngay) da béo cao rang mat s6 £.
coli tréen ging tay cong nhan phi 1& < 0,7 log
CFU/100 cm? (100% mau), thiap hon so vdi két qua
cua nghién ctu nay.

@ PPF1 ®2PPF2 11PPF3 O PPF4

Coliforms E coli

Coliforms E. colt

Gangtay Ca : ‘

Hinh 2. Coliforms va E. colitrén ging tay cong nhéan
va ca tai cong doan phi 1é

Chu thich: Pon vi log: gang tay - log CFU/100
e, cd - log CFU/g. Cédc gid tri trung binh co cdc
chi cdi a, b, ¢ di kém trong cung loai mau giong
nhau thi cdc gid tri trung binh khong khdc biét y
nghia thong ké ¢ murc 5% Nha mdy liy mau: PPFI-
PPF4

Nhu vay, Coliforms va E. coli téon tai voi luong
cao trén gang tay cong nhan sé lam tang nguy co
nhiém chéo cho ca (ban) thanh phiam. Do do, cac
nha may can tang cuong tan suit vé sinh tay va gang
tay cong nhan bén canh viéc kiém soat chat ché hiéu
qua cta thu tuc vé sinh ca nhan va cac qua trinh khu
triing trong va ngoai qua trinh san xuat (gitta cac ca
san xuat).

3.3. Staphylococci coa+ trén ging tay cong nhén
vacaphilé

Nhom vi khuidn Staphylococci thuong ton tai
trén da, toc, mii, ¢6 hong, mun, ghé 16, vét thuong
ctia nguoi tham gia ché bién thyc phidm va dé dang
lay nhiém thong qua tiép xic, hat hoi, ho, s6 mai [13,
15, 28]; do do mat s6 Staphylococci ton tai trén gang
tay cong nhan kiém tra sy tuan tht va hiéu qué thuc
hanh vé sinh ca nhan tai cac nha may ché bién - co
thé 1a nguon lay nhiém chéo lén ca ban thanh pham.
Mat s6 Staphylococci coa+ trén gang tay cong nhan
va ca tai cong doan phi lé & cac nha may duoc thé
hién & hinh 3. Két qua cho thdy, mat s6 Staphylococci
coa+ trén gang tay cong nhan phi lé & nha may PPF4
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la 1,5 + 0,4 don vi log, thap hon y nghia (p < 0,05) so
voi & cac nha may con lai (dao dong tir 2,8 - 3,6 don
vi log). Mat khac, mat s6 Staphylococci coa+ trén ca
phi 1& & hai nha may PPF1 va PPF2 lan luot 1a 3,0 =
0,7 va 3,6 + 0,7 don vi log; cao hon y nghia (p < 0,05)
so v6i ¢ hai nha may con lai (dao dong tir 1,7 - 1,8
don vi log) (hinh 3). Véi gioi han vé sinh 1a 2,0 don vi
log [19] thi mat s6 Staphylococci coa+ trén ca tra phi
lé & hai nha may PPF1 va PPF2 da cao hon gioi han
khuyén cao.
-

log

PPF2 PPF3

B Gang tay oca ‘

Hinh 3. Staphylococci coa+ trén gang tay cong nhan
va ca tai cong doan phi lé

Chui thich: Pon vi log: gang tay - log CFU/100
cn, cd - log CFU/g. Cic gid tri trung binh co cdc
chir cdi a, b di kém trong cung loai mau giong nhau
thi cdc gid tri trung binh khong khdc biét y nghia
théng ké ¢ mutc 5%. Nha mdy lay mau: PPF1-PPF4

Staphylococcus aureus thuoc ho Staphylococci
duoc biét la loai vi khuan gay ngo doc thuc pham va
phét trién nhanh & nhiét do 20-22°C [28] - tirc nam
trong khoang nhiét do0 dao dong trén ca tai cong
doan phi lé va chinh hinh (20 - 25°C, thoi gian ché
bién tai hai cong doan nay dao dong tir 7 - 18 phuit)
[271, vi vay c6 thé tao diéu kién thuan loi cho sy phat
trién cha loai vi khuin nay. Ngoai ra, chung con duoc
biét dén véi kha nang hinh thanh mang sinh hoc
(biofilm) [5] trén cac bé mat ché bién thuc pham do
qua trinh 1am sach va khtr trung khong hiéu qua, va
do d6 duoc sit dung nhu mot chi thi vé mtc do vé
sinh ca nhan va thue hanh san xuat t6t (GMP). Viéc
thuc hién cac nghién ctu tiép theo chuyén sau hon
vé sy ton tai va phat trién cda loai vi Khudn nay trong
qui trinh ché bién ca tra phi lé dong lanh 1a can thiét.
Pé phong ngira su lay nhiém Staphylococci, cac nha
may can cht trong trang bi day du bao ho lao dong
nhu: ging tay, khiu trang, lu6i trum toc, m... cho
cong nhan tham gia ché bién dong thoi gidm sat viéc
tuan tha thuc hién cac quy pham vé sinh, stc khoe
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cua cong nhan tai nha may; dong thoi phuong phap
bado quan lanh (<4°C) c4 ban thanh phim duoc dé
nghi khi thoi gian ché bién kéo dai.

Tt cac két qua trén cho thdy, chat luong vi sinh
vat trén ca phi lé phu thudc vao quy trinh va diéu
kién ché bién, vé sinh va khtt triing & moéi nha may co
lién quan mat thiét voi cach thuie ap dung va van
hanh cac hé thong quan ly an toan va chat luong thuc
pham. Tuy nhién, khong tim thiy c6 su tuong quan y
nghia gitra nang suét ché bién va mic do 6 nhiém vi
sinh vat trén ca tra phi lé (p > 0,05). Ngoai ra, nguén
nguyeén liéu dau vao cang c6 anh huéng dén hé sinh
thai vi sinh vat trong suot qua trinh ché bién va do do
anh huong dén hé vi sinh vat trén ca (ban) thanh
pham [12, 18]. Mat khac, phuong phap bao quan ca
ban thanh phidm trong qua trinh ché bién cing han
ché dugc su lay nhiém va phat trién cta vi sinh vat [2,
23, 27]. Nhin chung, hiéu qua cta cac qua trinh va
thu tuc vé sinh va khu tring can duoc quan tam va
kiém soat chat che boi ching c6 anh huong lon dén
hé sinh thai vi sinh vat ton tai trong qua trinh san
xuat va ché bién. Mat khac, tap huan va huong dan
thao tac dung ki thuat cho céng nhan dé tranh lam vo
ndi tang ca trong qua trinh phi lé 1a can thiét.

4. KET LUAN VA BE XUAT

Nang suit ché bién khéng co tuong quan véi
muc do 6 nhiém vi sinh vat trén ca tra phi lé. Vi sinh
vat trén ca tra phi lé phu thudc vao quy trinh, diéu
kién ché bién, vé sinh va khi tring & mdi nha may,
chung c6 lién quan mat thiét voi cach thiec ap dung
va van hanh cac hé théng quan ly an toan va chit
luong thuc pham. Do do, cac nha may ché bién can
tap huan va huong dan thao tac dung ki thuat cho
cong nhan dé tranh lam vo néi tang ca trong qua
trinh phi 1é cing nhu giam thi€u qua trinh lay nhiém
vi sinh trong qua trinh ché bién gop phan dam bao an
toan va chat luong cia thanh pham.

LOI CAM ON

Nghién ciru ndy nam trong khuon kho cia dé
tai/du dn A-16 dupc tii tro boi dir dn Ning cap
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phu Nhat Bian. Nhom nghién ciu
xin chan thanh cdm on cdc nha mdy cho phép 13y
mau va cong bo cdc két qua nay.
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