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Abstract: This study aims to develop the procedures for the production of Escherichia coli (E. coli)
and Salmonella reference material on pork matrix, using for the proficiency testing in food safety
assessment. Microorganisms are managed by freezing, deep freezing, and freeze-drying. The
freezing method helps microorganisms survive and stabilize for a long time under normal
temperature conditions. Freeze-drying is a complicated technique and requires research on possible
substrate components and preservatives to ensure solubility, porosity, and high survival rate of the
final product as microbiological reference material. Two considered important characteristics of the
reference material are homogeneity and stability. The compositions of the input material were
identified to create a stable state and a good recovery rate by evaluating the homogeneity and
continued stability monitoring. The procedure includes: i) Preparation of microorganisms and
material creation; ii) Assessment of physical properties of the material: porosity, uniformity rate,
dissolubility; iii) Quantitative testing the homogeneity and the stability of the freeze-drying bacterial
reference material; and iv) Application of the produced freeze-drying of E. coli and Salmonella
reference material used in the proficiency testing program. The results show that the standard sample
achieves a good physical state and meets the requirements for homogeneity and stability according
to 1SO 13528:2022.
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Escherichia coli va Salmonella trén nén thit lon st dung
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Tém tit: Nghién ctru niy nham xy dung quy trinh san xuét mau chuén vi khun Escherichia coli
(E. coli) va Salmonella trén nén thit lon, phuc vu cho thir nghiém thanh thao trong d4nh gi an toan
thuc pham. Vi sinh vat dugc bao quan bang lanh 4m, 4m sau va dong kho. Trong do phuong phap
dong kho gitip vi sinh vét ton tai va 6n dinh lau dai & diéu kién nhiét do thuong. Tuy nhién, dong
kho 1a k¥ thuat phirc tap va can nghién ciru thanh phéan gia thé ciing nhu cac chat bao quan dé mau
dat do tan, d0 xép va ty 16 séng sot cao theo yéu cAu dé tao mAu chuén vi sinh. Hai déc tinh quan
trong ctia mau chuén 1a d6 dong nhéat va d 6n dinh. Trong nghién ctru nay da xac dinh thanh phan
dé tao trang thai vat ly 6on dinh va tan tt khi hoan nguyén, budc dau danh gia tinh dong nhit va theo
doi do 6n dinh cua mau theo thoi gian. Xay dung duoc quy trinh san xuat mau chuan vi khuén E. coli va
Salmonella trén nén thit lon véi cac budc: i) Chuan bi chung va tao mau; i) Banh gia tinh chit vat Iy cia
mau: d x0p, do dong déu, do tan; va iii) Kiém tra tinh dong nhat va tinh on dinh mau chuan dong kho
vi khuan bang dinh lugng. Va tmg dung thanh phim mau chuin dong kho vi khuén E. coli va
Salmonella su dung trong chuong trinh thir nghiém thanh thao. Cac két qua cho thdy mau chuan dat
trang thai vat 1y tt, va dat yéu cau vé do dong nhét, on dinh theo ISO 13528:2022.

Tir khéa: Escherichia coli, Salmonella, thit lon, mau chudn vi sinh, dong khé, kiém nghiém an toan
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thue phdm thir nghiém thanh thao.

1. Mé& dau

Trong kiém nghiém vi sinh thuc phém viéc
dam bao do chinh xac va tin ciy ctia két qua phén
tich dong vai tro then chét. Mot trong nhitng yéu
t6 cot 16i de dat duoc didu nay la cac phong thi
nghiém can thyc hién day du noi kiém va ngoai
kiém, trong d6 viéc sir dung mau klem tra chat
lugng tir cAc chiing vi khuan chuén |4 rat can thiét.

* Téc gia lién hé.
Dia chi email: nguyenthiha@hus.edu.vn
https://doi.org/10.25073/2588-1094/vnuees.5413

Hién nay, hau hét cac phong thi nghiém tai Viét
Nam van phai phu thudc vao cac ching vi khuin
chuan nhap khau véi chi phi cao, quy trinh luu
trit phure tap, va han ché vé tinh 6n dinh trong
thoi gian dai. Mic du cac chung vi khuin nhu
Escherichia coli (E. coli) va Salmonella tir Bo
swu tdp chung gidng chuin Hoa Ky (ATCC
- American Type Culture Collection) van can
dugc nhap khau, viéc nghién ctru va san xuit mau
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chuan dang déng khd tir cac ching nay trong
nude 1 huéng di kha thi nham ting tinh cha
dong, giam chi phi dai han va phu hgp hon véi
diéu kién st dung thuc té cua hé thong phong thi
nghiém trong nudec.

E. coli va Salmonella 1 hai vi khuan tiéu
biéu thuong dugc st dung trong danh gia an toan
thue pham, dic biét trong kiém soat chat luong
thit lon — loai thyc pham ¢ nguy co cao nhiém
vi khudn do diéu kién giét mo, bao quan va phén
phéi. Pay 1a nhiing tic nhén chinh gay ra nhiéu
vu ngd doc thuc pham anh huong nghiém trong
dén strc khoe cong dong va uy tin cua co s¢ san
Xudt [1]. Viéc xay dung mau chuin tir hai chung
vi khuan chuan quoc té, két hop voi nén mau thit
lon mé phoéng diéu kién thuc té, s& giup danh gia
hi¢u qua hon tinh ung dung va dd nhay cua cac
phuong phap phén tich, tir d6 phuc vu t6t cho hoat
dong thir nghiém thanh thao va danh gia lién phong

Trong cac phuong phap bao quan vi khuan,
dong khd dugc xem la ky thuat hiéu qua, cho
phép bdo quan chung trong thoi gian dai ma
khong can diéu kién luu trit phirc tap, dong thoi
duy tri tinh 6n dinh va kha ning phuc hdi cao [2].
K¥ thuat nay da duoc p dung rong rai boi cac to
chure 16n nhu ATCC (Hoa Ky) hay NCTC (Anh)
[3]. Do d6, nghién ctru quy trinh san xut mau
chudn vi sinh dang dong kho cua E. coli va
Salmonella tai Viét Nam, sir dung nén mau phu
hop va quy trinh dong goi hiéu qua, s& giup cac
phong thl nghiém trong nudc cé thé tlep can
ngudn mau tin ciy vai chi phi hop 1y, dong thoi
tang cudng nang luc kiém nghiém vi sinh thyc
pham noi dia.

Cong ngh¢ dong kho dugc tmg dung rong réi
trong linh vyc sinh hoc, gilp bao quan mau ¢
nhiét do thap ma van dam bao tinh 6n dinh,
khong bi phan huy va hoat tinh sinh hoc. Phuong
phap nay dic biét quan trong trong viéc bao quan
vi sinh vat, gilip duy tri cu tric té bao va han ché
su bién d6i vé dac tinh di truyén. Cac phong thi
nghiém, vién nghién ctru déu sir dung cong nghé
dong kho dé bao ton vi sinh vat, dam bao chat
luong miu trong thoi gian dai ma khong can didu
kién bao quan phuc tap [4, 5].

Thir nghiém thanh thao & mdt trong céc
phuong thirc nhdam dam bao chat luong két qua

thtr nghiém. Tham gia thir nghiém thanh thao s€
danh gia va gidm sat viéc thuc hién phép tha
hodc phép do cu thé cua cac phong thi nghiém
khi so sanh két qua thyc hién cac phép phan tich
trén cung mdt mau thir hodc trén cidc mau thu
tuong ty nhau trong nhimg diéu kién da xac dinh.
Hién nay, yéu cau vé viéc tham gia thir nghiém
thanh thao duoc cac co quan cdng nhan ISO/IEC
17025:2017 va cac co quan chi dinh (co quan
thim quyén tai Viét Nam) dic biét chl trong.
Nhiéu t6 chirc cOng nhén VA tat ca c4c co quan chi
dinh yéu ciu phong thir nghiém phai tham gia
thir nghiém thanh thao va c6 két qua dat trudc
khi dang ky xin cong nhén [6].

Trong nghién ciru nay di tién hanh xay dung
quy trinh san xudt mau chuin E. coli va
Salmonella trén nén mau thit lon str dung trong
thir nghiém thanh thao véi viée lya chon chung
chung chudn E. coli va Salmonella dugc cung
cap tr b suu tap ching vi sinh vét quoc té
(ATCC) trude khi tién hanh qua trinh dong kho
dé thur rnghiém va lya chon cac céng thire phu hop
cho nén mau thit lon. Chit lwong mau chuin sau
d6ng kho duoc danh gia trén co s¢ dic diém vat
1y, kha ning hoan nguyén va kha ning song sot
ctia vi khuén, tinh dong nhat va 6n dinh.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong nghién ciiu

Escherichia coli ATCC 25922: la chiing chuan
qudc té, dai dién cho nhém vi khuan Gram am,
thuong dung trong kiém nghiém vi sinh thuc phdm
va danh gid phuong phép phat hién.

Salmonella enterica subsp. enterica serovar
Enteritidis ATCC 13076: la ching vi khuén gay
bénh duong tiéu hoa pho bién, thuong lién quan
dén ngd doc thuc pham tir ngudn goc dong vat.
Hai chiing dugc luu giir trong diéu kién dong kho
hodc ¢ -80°C trong mdi truong bao quan chuyén
dung tai Phong Thi nghiém Khoa Vi sinh va Bién
ddi gen, Vién Kiém nghiém An toan Vé sinh
Thue phidm Quéc gia.

Nén mau thit lon tuoi: thit lon nac dugc iy
tr phan thit vai hodc mong cua con lon (ti 16 m&
<10%) duoc st dung dé méd phong nén thuc
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pham thuc té co nguy co nhiém vi sinh vat. Ty 1é
nay dam bao su 6n dinh cua mau khi tron véi phu
gia va trong qud trinh dong khé.

2.2. Phuong phap nghién cuu

2.2.1. Dung cu, hoa chat

Hoa chdt: nude pepton, BHI broth, TBX
(Merck, btc), XLD (Merck, Duc), Myo-
inositol, Glucose, Lactose, stta Meiji cho tré 1-3
tudi (bot). Dung dich 6n dinh: Myo-Inositol (2 g),
Glucose (2 g), Lactose (5 g) va nude (100 ml)

MGi truong TBX: Casein thiy phan bang
enzym (20 g), mubi mat s6 3 (1,5 g), BCIG (144
umol), DMSO (3 ml, dé pha dung dich gbc
BCIG, thao tac trong ti an toan), thach
(9-18 g tuy thudc do cung), nude cat (1000 ml)
va c6 thé thém mudi xyclohexylamoni (0,075 g).

M®i truong XLD: Chét chiét nAm men (3 g),
NaCl (5 g), xylose (3,75 g), lactose (7,5 g),
sucrose (7,5 @), L-lyzin HCI (5 g), Na.S:0;
(6,8 g), sat (IIT) amoni xitrat (0,8 g), phenol do
(0,08 g), natri deoxycholat (1 g), thach (9-18 g),
nude cat (1000 ml).

Dung cu: Noi hip (Hymaraya, Nhat), ta sdy
(Sanyo, Nhat), ti 4m (Memert, Dtc), ta an toan
sinh hoc cap 2 (Bio |1, Anh), may dong nhat mau,
may dong khdé (ModulyoD 5L - Thermo Fisher
Scientific, My), ta dong nhiét do thap
(MDFU700VX-PB), lo thity tinh 10 ml ¢6 nip
cao su va nap nhom va cac dung cu co ban khac
trong phong thi nghiém.

2.2.2. Xur Iy nén mau thit lon

Rira thit 3 lan bang nudc sach, chi giir lai
phan thit nac (ti 16 m& <10%). Cat thit thanh
miéng, kich thuéc khoang 1x1 cm), cho thit vao
ndi hap khir tring (autoclave), dé ngudi thit vé
nhiét d6 phong (25°C). Xay nhuyén bang may
xay thuc pham trong 2 phit & toc do cao, dam
bao hdn hgp min ddng nhit. Phan chia thit da xay
vao tdi nylon vé trung (khdi luong 200 g/tai).
Pong kin, bao quan ngay & -20°C dén khi sir
dung; thoi gian bao quan t6i da trong 3 thang.

Kiém tra mau thit lon sau khi xtr Iy: mau thit
dugc mang di dinh lugng E. coli trén mdi trudng
thach TBX phuong phap d6 dia va Salmonella
trén moi truong thach XLD phuong phép trai dia

dé thtr 46 nhiém khuén ctia mau thit lon, kiém tra
mau thit lon sau xir Iy c¢6 dat yéu cau. Cong thirc
thir nghiém nén mau thit lon dugc chi ra &
Bang 1. Sau khi chuan bi, thuc hién quy trinh
dong kho va danh gia do x6p, min, toc do hoan
nguyén va 6n dinh trong qua trinh dong kho aé
lwa chon cong thirc nén mau t6i wu.

Béng 1. Cong thirc thir nghiém nén mau thit lon

Miu | Gelatin | Thitlon | 02 | Dung
. ~ 1. | Meiji | dichon
thit lon 10% | daxurly R .

P bot dinh
nén ©) ©) ©) (ml)
M1 25 20 5 50
M2 20 10 5 50
M3 10 20 5 50
M4 10 5 5 50
M5 5 5 5 50

2.2.3. Chudn bj ching Vi khudn E. coli va
Salmonella

So dd chuan bi ching vi khuan E. coli va
Salmonella dugc chi ra & Hinh 1.

Chung vi khuan E. coli va
Salmonella

|
( Lamtan/Khoi phuc

0,1 ml chang ]

10 ml Dung dich
BHI

I

[ Tang sinh 37 °C,

18-24 giy

Chung E. coli va
Salmonella sir dung lam mau

Hinh 1. So db cac budc chuén bi ching vi khun
E. coli va Salmonella.

Ching vi khuan chtra trong Ccac Ong
eppendorf, bao quan ¢ -20°C sau d6 dugc lam tan
& nhiét do phong trong 15 phat. HGt 0,1 ml dich
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mdi chung E. coli vao nudi cay riéng trong 10 ml
méi truong BHI. Tiép theo u & 37°C trong
18-24 gio va thu dugc ching c6 nong do twong
duong 1-1,5 x 10® vi khudn/ml.

2.2.4. Tao mdu chudn Vi khuan E. coli va
Salmonella trén nén mau thit lon

Quy trinh tao mau chuan vi khuén E. coli va
Salmonella trén nén mau thit lon dugc tién hanh
theo nghién ctru [7, 8] nhu sau: hat 2 ml chung
vi khuan E. coli va 2 ml chung vi khuan
Salmonella da dugc nudi cay vao 100 ml dung
dich 6n dinh, dung dich 6n dinh chtra vi khuan
(dung dich A), lac déu. Liy 150 pl dung dich nén
mau thit lon da pha vao khuon (hinh try va hinh
ban cau), thém 50 pl dung dich A vao céc 6 trong
khuén chira miu. Dé cac khudn silicon vao
khuén inox dé lanh am siu ¢ tu lanh -80°C trong
24 gio, sau d6 dong kho & -45°C trong 24 gio.
Sau khi dong kho lay mau tir khuon cho vao
trong lo thity tinh ddy ho nép cao su tiép tuc dong
kho thir cép trong 2 gid. Cac lo mau duge dem
hit chan khéng, dong nip va gin chit vong nip
va bao quan ¢ ti mét 3-5°C. Kiém tra nong do vi
sinh dich sau dong kho bang cach tién hanh phan
tich 3 lo mAau ngau nhién.

2.2.5. Pdnh gid chat hrong mau chuan

Danh gia chat lugng mau sau dong kho: quan
st tinh chét vat ly: d6 x6p vién, thoi gian hoan
nguyén, mau sic, d6 min. Phuong phap thir
nghiém dugc st dung bang k¥ thuat dém khuan
lac: Phuong phap dinh luong E. coli bang
phuong phép d6 dia (TCVN 7924- 2:2008) [9].
Phuong phap phat hién, dinh lugng Salmonella
bang phwong phap trai dia (TCVN 10780-
1:2017) [10]. Tinh két qua theo TCVN
6404:2016 [11].

Kiém tra dg thudn vi sinh bang phuong phép
nhudém Gram va quan sét hinh thai té bao dudi
kinh hién vi.

Ddnh gla tinh d‘ong nhat ngay sau khi dong
lo, cac mau sé& duoc sap xép dinh vi theo thtr tu
tang dan tir 1 d&én 10 lo dugc lya chon ngau nhién
dé phan tich lap cho danh gia tinh dong nht va

xtr 1y theo tiéu chuan ISO/IEC 17034 va ISO
Guide 35:2017 [12].

Str dung phan tich phuong sai mot chiéu dé
kiém tra su khac biét dang ké giira cac don vi, sir
dung Excel dé danh gié tinh dong nhat. Sy khéac
biét giita c4c don vi khong c6 ¥ nghia thong ké &
mirc tin cdy 95%, sir dung phép kiém F.

Khi s vi sinh vat nhiéu hon 35-40 CFU trén
dia trong mdi phan mau thir. B§ ddng nhat duoc
danh gia nhu sau: 10 mau thir dwgc phan tich lap
va biéu dién két qua vé6i don vi log, miu thir
nghiém thanh thao dugc coi 1a dong nhat néu sy
khéc biét giita cac mau khong co ¥ nghia thong ké.

Pdnh gid dp on dinh véi mau dinh tinh: dbi
v6i cac chuong trinh lién quan dén viéc xac dinh
su c6 hay khong cd ctia mét tinh chat trong mau
(visinh vt trong mau hodc héa chat trong mau).
Néu mét vi sinh vat hodc héa chat duoc cho lacé
mat trong mét mau, mau s& duge xem 12 6n dinh
néu vi sinh vat hodc hoa chat dé duoc phat hién
trong tAt ca mau dem thir kiém tra do 6n dinh.
Tuong tu, néu mot vi sinh vét hodc hoa chat dugc
cho 12 khong c6 mit, miu s& dugce xem 1a 6n dinh
néu vi sinh vat hoic hoa chat d6 khong phat hién
dugc trong tat ca cac mau duoc thir kiém tra do
6n dinh.

DPanh gia do én dinh va mau dinh lwong:
mau duoc danh gia bang kiém dinh t (t-test) v&i
mirc tin cdy 95%. Néu két qua p-value > 0,05.
Nhu véy su khac nhau cua cac két qua khong co
¥ nghia théng ké, két luan mau dat d6 6n dinh.
Trong trudng hop két qua p-value < 0,05. Nhu
vy su khac nhau cta cac két qua co y nghia
thong ké. Mau khong dat d9 6n dinh theo phurong
phap thong ké thi duoc sir dung.

3. Két qua va thao luin
3.1. Két qud chudn bi nén mau thit lon

Két qua danh gia tinh chét vat Iy, kha ning
ddng nhat, qua trinh dong khod va hinh thai san
pham sau dong kho cta 5 nén mau cho thay chi
c6 cong thirc M4 dap tng t6t cac yéu cau vé hinh
thai va do on dinh ctia mau (Bang 2).
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Bang 2. Pic diém vat ly, kha ning Q6ng nhét ctia cac nén mau déng khd
va hinh thai san pham sau dong kho

Mau

Dic tinh mau

Hién tuong khi dong kho, hinh thai san phdm
sau dong kho

M1 (Gelatin 25 g,
Thit 20 g,
Stra 5 @)

Mau kho hoan nguyén, sau khi
pha ché c6 hién tugng dédc
quanh, khong dong nhat.

Mau xuat hién bot khi, bé mat san sti va bam dinh lén
thanh khu6n, gay kho khan trong thao tac sau do. Mau
sic sam, khong dong déu, tao cam quan khong dat. San
pham sau dong kho khong bén, dé v& vun khi thao tac.

M2 (Gelatin 20 g,
Thit 10 g,
Stra 5 g)

boéng qua cung, dac biét 1a ¢
day khuon. Khi cat hodc thao
tac dé lam gdy v& san pham.

¢6 hién tuong tach 16p nhe, 16p trén bi bot khi nhiéu, lop
duéi dinh.

Kha ning hoan nguyén kém, khong trg vé trang thai ban
d4u khi pha lodng v6i dung méi.

Tao dugc nén dic, két ciu dic
vira phai nhung hoi kho, kho
dong nhat. Hon hop 0 mau sic
dam hon so véi cac mau khéc.

M3 (Gelatin 10 g,
Thit 25 g,
Sira 5 Q)

bé mit san pham xuit hién mot s6 bot khi nho, d6 min
kém hon mau M4.

San phdm sau déng khé twong dbi chic, kho tach khudn
hon do ham lugng protein cao.

Kha ning hoan nguyén & mic trung binh, cau tric sau
hoan nguyén khong that sy dong nhat, ¢6 ddu higu tach
16p va do két dinh kém.

Mau déng nhét, mau sic nhe,
6n dinh trong qua trinh tron va
pha. Khi tién hanh déng kho,
san pham c6 bé mat min, khong
bot, khong bam khuon.

M4 (Gelatin 10 g,
Thit 5 g, Sita 5 )

Mau déng kho tdt, dé tach ra khoi khuén, khong bi nut
v& hay co rut.

Dic biét, kha nang hoan nguyén cao, san pham co thé
tai tao vé trang thai ban dau khi thém dung moi
6n dinh.

M5 (Gelatin 5 g,
Thit 5 g, Stra 5 g)

Long hon cac cong thirc khac,
thao tac d¢ dang.

Xuét hién hién tugng co rut manh, cAu triic san ph?im
kém dinh hinh, bé mit d& nat, dé rung vun khi
thao tac.

Sau hoan nguyén, mau tr vé dang 16ng nhung kho kiém
so4t ndng do vi sinh néu ap dung,

Tir cac quan st trén, c6 thé két luén rang ham
luong gelatin va thit anh hudng truc tiép dén tinh
chat vat Iy va kha ning dong kho ctia nén mau. Ty
1¢ gelatin cao dan dén do nhot 16n, dé tao bot va
1am san pham khéng 6n dinh. Trong khi d6, cong
thirc s6 4, véi ty 1¢ gelatin va thit thap, lai cho két
qua tbt nhét, ca vé hinh thai, do 6n dinh va kha
ning hoan nguyén - 1a diéu kién 1y tuong cho cac
budc nghién ctru vi sinh vat tiép theo.

3.2. Két qua pha nén mau

Tién hanh pha ché theo cong thirc M4 d chon.

Dung dich nén mau c6 mau duc dong nhit:
Sau khi lic déu mau tao thanh mot hdn dich long,
khong c6 von cuc hay 16p phan tach rd rét. Diéu
nay cho thiy viéc pha mau duoc thyuc hién dung
k¥ thuat, dam bao phan b6 dong déu vi sinh vat
trong dung dich. Lop ling nhe dudi day binh:

Sau thoi gian ngan dé yén, c6 su ling nhe cia
mot phan can thit & ddy. Pay la hién twong binh
thuong do moé co ¢0 trong lugng 16n hon dung
dich dém. Tuy nhién, diéu nay khong anh huong
dén két qua néu trude khi 1dy mau dé phan tich,
hdn dich duoc lac lai ky.

Bot khi hay vang m&: Hén dich khong xuat
hién bot khi 16n hodc 16p vang m trén bé mit, cho
thay thao tac 1510 nhe nhang, ding chuén, khong pha
v cdu triic t& bao hodc gidi phong lipid gdy anh
huong dén méi truong nudi cay sau nay.

Duy tri diéu kién bao quan phut hop: Mau sau
khi pha dugc giir lanh ¢ 2-8°C néu chua sir dung
ngay, nham 6n dinh vi sinh vét, tranh sy phat
trién qua murc hogc suy giam s6 lugng - dic biét
v&i cac mau chira vi sinh vat hiéu khi tuy tién.

Theo TCVN 4833-1:2005 va cac tai liéu
huéng dan k¥ thuat phan tich vi sinh vat trong
thuc phélm [13-15], viéc so ché va pha nén mau
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thit cin dam bao: Mau dugc dong nhat va giir
nguyén tinh dai dién. Mau can duoc xir ly trong
thoi gian ngan, néu khéng phai bao quan lanh va
cac thao tac dugc tién hanh can than, chinh xac.
Do vy, két qua thir nghiém khudn ding dong
khd miu chuin E. coli vaSalmonella trén nén
mau thit lon dua ra & bang 3 va hoan toan phti hop
v6i tiéu chuan trén.

Bang 3. Két qua danh gia khudn ding dong
kh6 mau chuan vi khuan E. coli va Salmonella
trén nén mau thit lon

klﬁ?j%ln Uu diém
Nhua D& chuén bi,
cing | gia thanh thap,
(6ng) ¢b ndp day

Nhuoc diém
D& bam dinh thanh,
kho lay san pham ra
sau dong kho

Silicon | D@ thao tac, [ Mdu dé bj bién dang
khéng bém khuon, | nhe, néu khong dinh
dé ldy mau hinh tot tir dau

Lua chon khuén silicon d€ dung nén mau
cho qua trinh déng kho vi c6 uwu diém ndi bat:

Khoéng bam dinh, san pham sau déng kho dé dang
duoc 1ay ra nguyén ven; c6 do dan hoi, tai sir
dung nhiéu 1an ma van dam bao vé sinh; mau sau
dong kho c6 hinh tru dong déu, thim my va dé
thao tac hoan nguyén. Tuy nhién, can luu ¥ can
than trong budc pha tron méu dé tranh tao bot va
nén dé khudn nam cd dinh trén khay phang nham
dam bao mau khdng nghiéng hodc bién dang khi
dong lanh.

3.3. Két qua danh Qi chat lwong mdu sau
dong kho

3.3.1. Tinh chat vdt Iy méau chudn Vi khudn
E. coli va Salmonella

Tat ca c4c mau san pham thu duoc déu dam
bao yéu céu vé tinh chat vat ly: mau déng banh
déu, mau sic dong nhét khong bi teo, vd hay sui
bot bam 1én thanh dng, san pham x6p min, khong
von cuc, khong bi teo vo, tan nhanh khi hoan
nguyén (Hinh 2).

@

E. coli Salmonella

(b)

Hinh 2. Cac mau chuan E. coli va Salmonella sau khi dong kho .
(@) va hinh thai khuan lac quan sat qua kinh hién vi quang hoc; (b) vi do phong dai 4 lan.

(@)

(d

Hinh 3. B& mat vién dong kho va dung dich hoan nguyén: bé mét vién dong kho thanh pham (a-c)
va dung dich sau khi hoan nguyén vién dong khé vao dung dich nudc muoi (d).
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Két qua nhudém gram va quan sat hinh thai vi
khuan dé kiém tra d¢ thuan cho thay chi xuét hién
mdt loai khuan lac dong nhat véi mot loai giéng
v6i tinh chét dic trung cua ching gbc ban dau,
khéng quan sat thay tap nhiém vi khuan khéc. Do
thuan nhat ciia sian phdm dong kho dat 100%
(Hinh 3). Két qua nay ciing phit hop véi mé ta
cua Bergey's Manual (2015) [16].

3.3.2. Két qua kiém tra vi sinh sau déng khd

Sau khi két thiic qua trinh dong kho dé kiém
tra kha ning séng sét cia vi  khuéan E. coli va
Salmonella. Lya chon ngiu nhién 3 lo kiém tra
nong do.

Mau duoc tién hanh kiém tra bang phuong
phap d6 dia thach TBX, sau 24 gid, u & 44°C
(E. coli) va trai trén dia XLD, sau 24 gio, u &
37°C (Salmonella). Két qua dinh lwong E. coli cho
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thdy hinh dang khuan lac: tron, 16i, ria cua
khuan lac min, lién tuc, khdng c6 khia hodc
tua, c6 mau xanh lam - xanh luc. Bé mat khun
lac: nhin, bong. Déi vai Salmonella, hinh dang
khuén lac: kKhuén lac tron, 10i, ria cua khuan lac
min, lién tuc, khong c6 khia hoac tua, mau do voi
trung tdm den, xung quanh xuét hién quang hong
do phan ng sinh hoa; bé mit khuén lac: nhén,
bong. Ca E. coli va Salmonella déu moc khuin
lac déu, ti 1& séng sot sau déng kho 1a 6n dinh.

3.3.3. Danh gia tinh dé{zg nhﬁrt mau chudn
E. coli va Salmonella trén nén mau thit lon

K&t qua danh gia 10 lo mau ngu nhién trong
16 80 mau tao 1ap, 2 1an 1ap cho thay vai E. Coli
(Bang 4) va Salmonella (Bang 6).

Béng 4. Panh gia do dong nhat mau vi khuan E. coli

S6 TT mau Két qua (CFU/ml Két qua Lo A
(md mAu) Thnl Léu)l 2 |Log(Lin 131 LoggELﬁn 2y| L0910 (Trung binh)
11 180 200 2,255 2,301 2,279
22 200 160 2,301 2,204 2,255
19 170 200 2,230 2,301 2,267
76 200 170 2,301 2,230 2,267
61 170 210 2,230 2,322 2,279
70 210 190 2,322 2,279 2,301
6 220 180 2,342 2,255 2,301
50 210 220 2,322 2,342 2,332
45 190 190 2,279 2,279 2,279
60 180 180 2,255 2,255 2,255
Béng 5. Panh gi4 &6 dong nhat mau vi khuan Salmonella
S6 TT mau Két qua (CFU/m Két qua Lo .
(mi mAu) L';incll Lan % Log (Lan 1)q Lig (Lan2) | 10910 (Trung binh)
58 2300 2300 3,362 3,369 3,365
16 2400 2500 3,380 3,398 3,389
29 2600 2500 3,415 3,398 3,407
65 2700 2400 3,431 3,373 3,403
25 2500 2400 3,400 3,380 3,390
64 2500 2400 3,398 3,380 3,389
40 2400 2300 3,382 3,362 3,372
45 2300 2300 3,362 3,369 3,365
21 2400 2500 3,380 3,398 3,389
3 2300 2500 3,362 3,398 3,380
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T két qua bang 4, 5, su dung ‘phén mém
Excel @é phan tich ANOVA mot chiéu xac dinh
duoc gia tri P-value 0,77808 va 0,20336 tuong
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tmg cho E. coli va Salmonella, céc gia trj déu
> 0,05 do vay su khac biét la khdng dang ké & do
tin cay 95% (Bang 6).

Bang 6. Két qua phan tich phuong sai danh gié do ddng nhat cia vi khudn E. Coli va Salmonella

Nguon bién Vi khuan SS df MS F p-value | F crit
Giifa céc nhém E. coli 0,0106 9 0,001177633 | 0,592324822 | 0,778081 | 3,02038
Salmonella 113820 9 0,000502335 | 1,727153072 | 0,20336 | 3,02038
Trong nhém E. coli 0,0199 10  |0,001988154
Salmonella 111500 10 | 0,000290845
Téng E. coli 0,0305 19
Salmonella 225320 19

Céc két qua dua ra & bang 4-6 cho thay
cac mau cua ca 2 chung déu dat yéu cau vé do
dong nhat.

3.3.4. Panh gia do o6n dinh méu chuén E. coli
va Salmonella trén nén mau thit lon

Kiém tra d6 6n dinh bang cach lwa chon 05
mau ngau nhién cho moi chiing, tién hanh phan tich

bang cach sir_dung ham sample(mau.con.lai,5)
trong phan mem R. Két qua thu duoc ¢ bang 7
cho thay d6 6n dinh cta cic mau dat rat cao, xap
xi 100% pht hop véi tiéu chuan vé d6 6n dinh
theo 1SO 13528:2022. Két qua thu duoc 1a twong
ddng voi cac nghién ctru trude ddy vé san xuat
mot s6 ching vi khuan dang dong kho trong
kiém tra chét lugng xét nghiém vi sinh [17-19].

Bang 7. Panh gia d¢ 6n dinh mau E. coli va Salmonella

Chungvi | Misé Két qua CFU/ml Két qua Log Log10 (Trung
khuan mau Lan 1 Lan 2 Log (Lan 1) | Log (Lan 2) binh) |X-Y| | 0,30pt
66 170 200 2,230 2,301 2,230
36 200 170 2,301 2,230 2,301
78 170 210 2,230 2,322 2,230
E. coli 17 210 190 2,322 2,279 2,322 0,004 | 0,075
34 220 180 2,342 2,255 2,342
Trung binh 2,285 2,278 2,285
ustab = dstab = 0,0027
68 2700 2400 3,431 3,373 3,403
18 2500 2400 3,400 3,380 3,390
34 2500 2400 3,398 3,380 3,389
Salmonella | 75 2400 2300 3,382 3,362 3,372 0,001 | 0,075
30 2300 2300 3,362 3,369 3,365
Trung binh 3,395 3,373 3,384
ustab = dstab = 0,0008

4. Két luén

Nghién ctru da xay dung thanh cong quy
trinh tao mau chuan E. coli va Salmonella trén
nén mau thit lon véi cong thirc: 10 g Gelatin,
5 g Thit lon, 5 g Sita bot, 50 ml dung dich 6n
dinh. Dung dich chung gdm 100 ml dung dich 6n
dinh va 2 ml chung E. coli hoac 2 ml ching

Salmonella. Nong d6 vi khuan mau sau dong kho
tir 102 —10° CFU/lo. Két qua danh gid vé mau
dong kho trong nghién ctru cho thdy 100% san
pham déng banh déu, dep, tring nga, khong bi
teo v& hay sui bot bam 1én thanh 6ng, san phim
x6p min, khong von cuc va hoa tan trong 5 pht
sau khi hoan nguyén. Két qua thu duge hoan toan
phi hop véi tiéu chuin qudc gia TCVN
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9298:2014. Bo ddng nhat cao cho thiy quy trinh
san xuat on dinh, chat luong gilra_cac mau la
tuong duong. Dac biét danh gia do dong nhét ddi
v6i mau ngoai kiém theo yéu cau bat budc dugc
quy dinh trong ISO 13528:2022 véi 10 lo cho mdi
chung cho thdy d dong nhét ciia san phdm la dat
yéu cau. Két qua kiém tra d6 dong nhat cac ching
Vlkhuan sau dong kho trong nghién ctru hoan
toan gidng véi két qua kiém tra dic tinh ching
trudc dong kho phi hop véi tiéu chuan trong ISO
13528:2022. Thyc hién kiém tra d6 6n dinh cho
mau vi khuan E. coli va Salmonella sau dong kho
ciing cho thiy 100% mau kiém tra phi hop véi
tiéu chuan vé do 6n dinh theo 1SO 13528:2022.
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