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X4y dung ché d¢ tiét trung
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Toém tdt:

Muc tiéu ctia nghién ctru nay la xac dinh quan thé vi sinh vat (VSV) c6 trong san pham thach den, tir d6 xay
dung ché d@6 tiét trung phu hop nham kéo dai thoi gian bao quan san pham. K&t qua nghién ctru da xac dinh
dworc VSV dai dién cé trong thach den la Clostridium botulinum cé sirc Khang nhiét cao nhat lam co sé cho
viéc xdy dwng cong thirc tiét trung. Bén canh dd, nghién ctru da xac dinh cac théng s6 ky thuat lam co’ sé cho
tinh toan ché d tiét trung, tir d6 thiét 1ap cong thirc tiét trung cho thach den cu thé: Tri s6 giy chét nhiét tai
121°C dworc xac dinh la D,;,,=0,2 phut, v&i thoi gian giy chét nhiét twong &ng 0,9 phut. Thai gian gia nhiét
dé diém lanh dat 121°C la 14 phit véi lo 500 ml va 9 phut véi lo 200 ml. Cong thikc tiét trung dworc thiét 1ap
& 121°C trong 15 phit cho lo 500 ml va 10 phut cho 1o 200 ml. Két qua ctia nghién ctiru gop phan kéo dai thoi
gian bao quan, 6n dinh chit lwong san pham thach den Cao Biang dong lo thiy tinh trong qua trinh lwu théng,
phin phai.

Tir khéa: Clostridium botulinum, thach den, tiét trung, vi sinh vat.
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Abstract:

This study aimed to identify the microbial populations presentin Mesona chinensis jelly products and thereby
establish an appropriate sterilisation regime to extend product shelf life. The results identified Clostridium
botulinum, the microorganism with the highest heat resistance, as the representative microorganism
for establishing the sterilisation formula. In addition, the technical parameters required to calculate the
sterilisation process were determined, including a thermal death value at 121°C of D;,,=0.2 min and a
corresponding thermal lethality time of 0.9 min. The heating time required for the cold spot to reach 121°C
was 14 min for 500 ml jars and 9 min for 200 ml jars. The sterilisation schedule was established at 121°C
for 15 min for 500 ml jars and 10 min for 200 ml jars. The results contribute to extending the shelf life
and ensuring the quality of Mesona chinensis jelly products from Cao Bang packaged in glass jars during
circulation and distribution.
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1. Dat van de

Cay swong sdo con goi la cay thach den cé tén khoa
hoc la Mesona chinensis Benth, thudéc ho Hoa moi
Lamiaceae (Labiatae) [1]. Cay swong sdo c6 ngudn goc
tir Trung Quoc la loai cdy than thao, thich hop trong &
noi c6 khi hau nhiét déi gié mua khu vuc Pong Nam A
va phia Nam Trung Qudc. Nguyén liéu swong sdo c6 thé
dwoc str dung dé€ ché bién nhiéu san phim thwc pham,
vi vdy viéc kiém soat chat lwong va cac yéu t6 trong qua
trinh ché bién 1a can thiét [2]. Tai Viét Nam, cdy swong
sdo dwgc trong & mot s6 tinh nhw Cao Bang, Lang Son,
Lam Pong, Pong Thap... & cac tinh mién nui phia Bic,
swong sdo dwgc trong nhiéu & huyén Thach An, tinh
Cao Bing; huyén Trang Dinh, tinh Lang Son; huyén
Na Ri, tinh Bac Kan (trwéc thoi diém sap nhap). Pay 1a
ciy trong xéa déi gidm nghéo mang lai hiéu qua kinh
té cho dong bao cac dan tdc. Trong ciy swong sdo chira
cac hop chit: polyphenol tong, tanin, polysaccharide,
pectin... Tanin ¢é tic dung nhw chit chdng oxy hda,
giam cholesterol trong mau. Cac polysaccharide trong
dich chiét cidy swong sdo gbm: galactose, glucose,
mannose, xylose, arabinose, rhamnose va galacturonic
acid. Than, 1a cidy swong sdo kho khi ngdm vao nwéc
cac chit tao gel (polysaccharide va pectin) trwong
nd tao thanh khéi thach mau den vi thé ciy swong
sdo la nguyén liéu chinh dé san xuit thach den [3].

Hién nay, san xuit thach den tlr cdy swong sdo & nhiéu
dia phwong, trong d6 cé tinh Cao Bang, dang dugc phat
trién theo hwéng khai thac lgi thé vé ngudn nguyén liéu
ban dia. Tuy nhién, quy md san xuit chi yéu thi céng,
quy trinh sdn xuit gdbm cac bwdc co ban nhw: riva va dun
niu ciy swong sao, loc 14y dich, thém bt nang réi dé vao
hdp nhwa hoic gidy dé€ déng bao quan lanh Iwu thong va
tiéu thu trén thi treong.

Mot trong nhirng thach thirc 16n nhat trong san xuit
thach den hién nay 1a thoi gian st dung rat ngan, tinh
an toan khong cao, san phdm dé bi hw héng béi VSV,
diéu kién bdo quan lwu théng, phan phdi phirc tap do
phai thuc hién trong diéu kién lanh. Phan 16n co sé san
xuit thach den chi 4p dung dun s6i hodc thanh trung &
100°C va dong trong bao bi nhwa nén san phim thwong
bi héng sau khong qua 7 ngay do mot s6 nguyén nhan:
dd pH cuda thach den 1a trung tinh, thanh phin c6 chira
polysaccharide trong méi trwdmg nwéc rat dé cho VSV phat
trién, bao bi mém khéng thé tiét trung nhw lo thuy tinh...

Xu hwéng tiéu dung hién nay ngay cang dé cao yéu té
tw nhién, an toan va khéng héa chit bao quan, viéc dam
bao chitlwong cla thach den thong qua tiét trung 1a mot
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trong nhirng chia khoa dé én dinh chit lwong, ning cao
gia tri va tang kha ning canh tranh ctia sdn pham trén thi
trwong. Tir thye té d6, chiing t6i tién hanh nghién ctru ky
thut tiét trung thach den dong lo phu hgp véi diéu kién
san xuit quy mod vira va nho véi muc tiéu kéo dai thoi
gian bao quan san phdm thach den trong qué trinh tang
trit va lru thong trén thi treong.

Co s& cua viéc xy dung ché do tiét trung 1a toc do
truyén nhiét va tinh khang nhiét con goi la d6 chiu nhiét
cta VSV giy thdi rira, trong d6 chon VSV dai dién. B6i véi
san pham thach den cin xac dinh thoi gian giy chét do
nhiét (TDT - thermal death time) doi v&i VSV dai dién
cho viéc thiét 14p ché d6 tiét trung. Cé nhiéu phwong
phép xac dinh ché do tiét trung nhwng vé thuwc chit cac
tac gid déu chung mét co s& ly ludn. Ching t6i da tham
khdo céac cong trinh cda céc tac gid lam co sé& cho viéc
nghién ciru xac dinh cong thirc tiét trung cho sdn phim
thach den déng lo [4-16]. Két qua sé gép phan b6 sung
dix liéu khoa hoc, tao nén tang cho viéc hién dai héa quy
trinh san xut thach den tai cac co s& quy mo vira va nhé,
thuc day phat trién kinh té€ dia phwong theo hwéng bén
vitng va an toan thwc phdm cho san pham.

2. Dol tuong va phuong phap nghién ciiu
2.1. béi twong

Nguyén liéu cay swong sdo khé dwoc thu thap tai xa
Thach An, tinh Cao Bang. Tai moi diém 14y 1 kg swong
sdo kho theo phwong phap 1dy miu phan ting, ngiu
nhién, sau d6 tron déu. MAu sau khi thu thap dwoc déng
trong tai PE, ghi dia diém, thoi gian.

San phdm thach den niu theo cong thic:

- Dich chiét thach: 90,4% (ty 1é: swong sdo khd/nuéc
la 1/20); duwdng: 8%; tinh bdt nang 1,6%. Do pH thach
den: 7,1.

- Bao bi: lo thuy tinh trung tinh, np gioang chiu nhiét.

+ Lo 500 ml: chiéu cao h=106 mm, dwong kinh
®=85 mm.

+ Lo 200 ml: chiéu cao h=90 mm, dwong kinh
®=63 mm.

2.2. Phwong phdp nghién ctru

Phwong phdp xdc dinh qudn thé vi sinh vdt cé trong
thach den: Xac dinh quin thé VSV cé trong thach den
theo phwong phap cia M. Pavlovic va cs (2013) [17].
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Thach den da phdi ché, xtr Iy nhiét, dong lo, diy ndp chua
qua tiét triing. Téng s6 10 maiu déng trong lo 200 ml cho
vao ti 4m bdao 6n & nhiét dd 37°C. Theo doi diu hiéu
phéng trong qua trinh bao 6n. Ngay sau khi phat hién
phong (ké ca san phdm chwa phong), 1y ra khaéi ti 4m va
xét nghiém VSV, phan 1ap va xac dinh danh tinh ctia cac
chi/ching VSV theo TCVN 11039-1:2015 va TCVN 4884-
2:2015. Mirc d6 hién dién cua vi khuin dwgc danh gia
dwa trén tin suit phat hién trong cdc mau. Chon chung
c6 kha nang chiu nhiét cao nhatlam VSV dai dién cho san
phim thach den.

Phuwong phdp xdc dinh mirc nhiém khudn sdn phdm
thach den: Phdi ché san pham thach den, dong lo, chwa
qua tiét tring, chialam 2 nhém, mdi nhém 10 mAu. Nhém
A dé &' nhiét d6 phong 25-30°C thoi gian 3 h. Nhém B dwa
vao ti 4m nhiét do 37°C, bao 6n 3 h. Sau d6 dwa di xét
nghiém VSV, dém s6 lwong (ké ca bao tir) VSV. Tinh duoc
s6 lwong ban dau ctia VSV bi nhiém (gia tri N,).

Phwong phdp xdc dinh diém lanh trong lo thach den:
biém lanh 1a diém cubi cung trong lo san phidm thach
den dat nhiét do tiét trung. Khao sat tai 3 diém trong lo:
P1 (40%); P2 (50%); P3 (60%) tinh theo chiéu cao lo ké
tr day lo (hinh 1). Dung cu dé dat dau do do nhiét do tai
diém khao sat, dau do cé chiéu dai L=40 mm cho lo 500
ml; L=29 mm cho lo 200 ml (hinh 2).

P3
P2/
Pl

106 mm

85 mm

T
i I

Hinh 1. Vi tri a4t 6ng tham do trén lo.

Hinh 2. Ong do va déng hd do nhiét dé.
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Céch tién hanh: Pong diy san pham thach den vao lo
da 13p sin 8ng tham do, van chit nip, cdm dong ho do
nhiét vao 6ng tham do, cho ca cum (lo mau, 6ng tham do)
vao noi tiét trung, dwa day ra ngoai, day nip chit. Nang
nhiét noi tiét trang bang hoi bao hoa doc nhiét do trén
doéng ho, 1 phat 1 14n dén diém cubi cung dat nhiét do
tiét trung (T). Mdi mau 3 lo, 14y két qua trung binh cla
3 dot mau.

Phwong phdp thiét ldp céng thikc tiét trung: Thi
nghiém dwoc thyc hién trén noi tiét trung cao ap 500 |,
st dung hoi qué nhiét. Céng thirc tiét trung duwoc thiét
1ap theo quy chudn nganh d6 hop [15] nhu sau:

A-B-C
T

trong do: Ala thoi gian ndng nhiét n6i dén nhiét do T, xac
dinh bang thwc nghiém; B 1a thoi gian gitr nhiét noi tiét
trung & nhiét do T khong doi; C la thoi gian 1am ngudi
xudng nhiét do mdi treong, xac dinh bang thuc nghiém;
T 1a nhiét do tiét trung, xac dinh tir tra ctu thoi gian gay
chét do nhiét déi véi VSV dai dién.

Thoi gian gitt nhiét B dwoc tinh theo cong thitc:
B=F +F, 8]

trong do: F_ 1a thoi gian gia nhiét dé diém lanh dat nhiét
do tiét trung T, xac dinh bang thwc nghiém; F,la thoi
gian can thiét dé diét VSV dai dién, tinh theo cong thirc:
F, =D, (logN, -logN)(2).Vé&iN, laso lwgng ban dau VSV
bi nhiém trong thach den; N, 1a s6 lwong cudi cing VSV
trong thach den sau tiét trung (logN, =0); D la tri s6 thoi
gian gy chét do6i véi VSV dai dién.

Phwong phdp xtr ly s6 liéu: TAt ca cAc mAu thach den
dwoc phan tich vé s6 lwgng VSV tong cong, vi khuin
va ndm men/mdc. S6 lwong VSV dwoc biéu thi bang
CFU/ml (Colony Forming Units trén mdi ml). Dit liéu thu
dwoc chuyén dé6i sang logarithm co s6 10 (log No) dé
gidm do léch 1én gitra cac gia tri va dam bao dir liéu phu
hop v&i cdc phwong phap thong ké.

3. Két qua va ban luan

3.1. Xdc dinh qudn thé vi sinh vt cé trong sdn
phdm thach den

Két qua xac dinh quan thé VSV cé trong sdn phim
thach den dwoc thé hién & bang 1.
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Bang 1. Quan thé vi sinh vat dwoc phat hién trong san pham thach den.

Thir tw Chi Chuing Mirc dd hién dién
1 Aeromonas A. caviae €
2 Bacillus B. licheniformis ++
3 Bacillus B. coagulans ++
4 Brochothrix B. thermosphacta ~ +
5 Butyrivibrio B. fibrisolvens +
6 Cgrnobacterium C. maltaromaticum +
divergens
7 Clostridium C. botulinum +++
8 Clostridium C. butyricum ++
9 Clostridium C. difficile +
10 Clostridium C. pasteurianum ++
11 Clostridium C. perfringens ++
12 Clostridium C. tetani +
13 Erwinia Er. carotovora ++
14 Eubacterium E. barkeri ++
15 Escherichia E. coli +
16 Escherichia E. fergusonii +
17 Eubacterium E. eligens ++
18 Faecalibacterium E. prausnitzii +
19 Shigella S. dysenteriae +

Theo bang 1, VSV trong thach den gobm 3 nhém la
nam men, moc va vi khuln. Tap trung vao vi khudn giy
théi rira va chiu nhiét thu dwoc 12 chi, trong d6 c6 9
ching mrc d6 hién dién nhiéu nhit. Can c vao két qua
xét nghiém, phan lap va tra cttu cac ddc tinh sinh hoc ctia
cac chung chung t6i chon chiing c6 kha nang chiu nhiét
cao nhéitla C. botulinum [18] lam chiing VSV dai dién cho
san pham thach den.

Tlr cadc ngudn tai liéu cia G.M. Evancho va cs (2009)
[18], tra ciru dwoc tri s6 thoi gian giy chét déi véi C.
botulinumla D, =0,2.

Thuec té€ san phdm thach den cé d6 axit thip phai déi
mat véi VSV ¢6 stre khang nhiét cao tham chi rat cao, vi
vay phai chon nhiét do cho tri s6 D & 121°C cho an toan
v&i sadn phdm c6 do pH gan 7. Tai nhiét d6 chon 1a 121°C,
tri s6 D duoc ky hiéulaD,,,=0,2.

3.2. Nghién civu mirc nhiém khudn san phdm thach
den

Mtrc d6 nhiém khuén cta thach den trong hai mau A
va B dwoc thé hién & bang 2. K&t qua bang 2 cho gia tri
log N, trung binh trong thach den la 4,426.
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Bang 2. Két qua xét nghiém sé lwong vi sinh vat bi nhiém trwéc
tiét trung.

Kyhigu Téngsé visinh vat

mau Vi khudn Ndm men, méc Chung Log N,
Al 3,7.10° 3,1.10% 6,8.10° 3,83
A2 4,7.10% 4,3.10% 9,0.10° 3,95
A3 3,6.10° 3,3.10% 6,9.10° 3,84
A4 4,4103 3,8.10% 8,2.10° 391
A5 3,9.108 3,5.10% 7,4.10° 3,87
A6 5,8.103 4,7.10% 10,5.103 4,02
A7 6,4.10° 5,2.10° 11,6.103 4,06
A8 5,3.10° 4,9.10° 10,2.10% 4,01
A9 6,7.10° 5,6.10° 12,3.103 4,09
A10 7,7.103 6,5.10° 14,2.103 4,15
B1 2,7.10* 3,2.10* 5,9.10* 4,77
B2 3,5.10* 3,4.10* 6,9.10* 4,84
B3 3,4.10* 3,1.10* 6,5.10* 4,81
B4 2,6.10* 3,2.10* 5,8.10* 4,76
B5 3,3.10* 2,7.10* 6,0.10* 4,78
B6 4,7.10* 3,9.10* 8,6.10* 4,93
B7 5,2.10* 4,3.10* 9,5.10* 4,98
B8 4,4.10* 3,8.10* 8,2.10* 4,91
B9 5,8.10* 4,6.10* 10,4.10* 5,02
B10 5,1.10* 4,7.10* 9,8.10* 4,99
Téng 88,52
Trung binh 4,426

3.3. Tinh tho'i gian can thiét diét vi sinh vat (F )

Thoi gian can thiét dé tiéu diét s6 lwong VSV (trong
dé nguy hiém nhit 1a C. botulinum) c6 trong thach den
(k€ ca té€ bao va bao tir) xudng dén mikc an toan & nhiét
dd 121°C. Thuat ngit chuyén mon goi thoi gian can thiét
nay la thoi gian gay chét nhiét (TDT). Trong truedng hop
nay, 121°C 1a nhiét d6 tham chiéu. Gia tri TDT nay dworc
biéu thi bang tri s6 F, trong san phadm cu thé (thach den)
1aF , hodcviéttatlaF,.

Can cr vao phwong trinh (2), F =D
ta c6 F=0,2x(4,426-0)=0,885.

1o, (log N -1ogN,),
Thoi gian gy chét nhiét d6i véi VSV ma dai dién la
C. botulinum trong san pham thach den & nhiét d6 tham
chiéu 14 0,885 phut, tinh tron 1a 0,9 phut.
3.4. Nghién ciru xdc dinh diém lanh

Két qua biéu dién sy bién thién nhiét do trong thoi
gian gia nhiét lo thach den dén 121°C lay sé trung binh
clia 3 dot mAu thé hién trén bang 3.
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Bang 3. Bién thién nhiét do trong th&i gian gia nhiét lo thach den
dén 121°C.

Nhiét dd san pham Nhiét dd san pham

Mdc thoi 1o 500 ml (°C) 1o 200 ml (°C)
gian (phut)

P1 P2 P3  PI P2 P3
0 30 30 30 30 30 30
1 37 36 39 42 41 44
2 46 44 49 56 54 58
3 55 52 59 69 67 72
4 65 62 69 83 80 86
5 74 71 78 95 92 99
6 83 80 87 107 104 110
7 92 89 96 116 113 119
8 100 97 104 121 119 121
9 106 103 110 121 121 121
10 112 109 115
11 115 113 118
12 119 116 121
13 121 118 121
14 121 121 121

Két qua bang 3 cho thdy, & ca 2 loai lo (200 va
500 ml), diém P2 1a noi c6 toc do tang nhiét chdm nhit,
d6 chinh 1a di€ém lanh cAn x4c dinh.

3.5. Nghién citu xdc dinh thoi gian gia nhiét tiét
trung san phdm

Tl két qua thi nghiém ctia bang 3, chon diém lanh 1a
P2, d6 thi biéu thi duwong cong gia nhiét cia 2 san phim:
thach den déng lo 500 ml (TDB500) va thach den dong lo
200 ml (TD200) thé hién trén hinh 3.

140
120

Nhiét do (°C)

-
N B D o] o
o o o o o

o

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Thai gian gia nhiét (phut)
e TD200 e TDH500

Hinh 3. D6 thj dién bién nhiét do tai diém lanh trong qua trinh
gia nhiét san pham thach den déng lo 500 ml (TB500) va 200 ml
(TD200).

Két qua hinh 3 cho thay, thoi gian gia nhiét dé€ diém
lanh dat nhiét do tiét trung 121°C ctia sdn phidm thach
den déng lo 500 ml (TP500) 14 14 phat. Thay sé liéu
vao phuong trinh (1) ta c6 B=14+0,9=14,9 phut, lam
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tron thanh 15 phut. Thoi gian gia nhiét dé€ diém lanh dat
nhiét do tiét trung 121°C ctia sdn phim thach den déng
lo 200 ml 14 9 phut. Thay s6 liéu vao phwong trinh (1) ta
¢6 B=9+0,9=9,9 phut, lam tron thanh 10 phut. Thoi gian
gitr nhiét (B) noi tiét trung & nhiét dd 121°C khong dai
cholo 500 ml la 15 pht, lo 200 ml Ia 10 phut.

3.6. Nghién ciru xdc dinh cdc théng sé cia céng
thirc tiét tring

Mo6i quan hé gitra nhiét do gia nhiét cia n6i v&i nhiét
do tiét trung sdn phdm thach den dong lo dwoc biéu dién
trén do thi hinh 4 cho lo 500 ml va hinh 5 cho lo 200 ml.

N\

o 2

120

Nhiét do (°C)

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Thoi gian (phuat)
e MOi trdNg === Sin pham
Hinh 4. D6 thi dién bién nhiét do tiét tring san phadm thach den
dong lo 500 ml.
140
120
100
80

60

Nhiét db (°C)

40
20

0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Thoi gian (phut)
e 0] trrONG e San pham

Hinh 5. D6 thi dién bién nhiét do tiét trung san phadm thach den
dong lo 200 ml.

Két qua hinh 4 va 5 cho thiy, thoi gian ning nhiét A
khong phu thudc vao san phdm, ma phu thudc vao nguén
hoi cung cép, chi trong 3 phit da dat 121°C. Trong giai
doan dau tdc d6 nang nhiét san phidm twong do6i cham,
giai doan gitra khd nhanh, khi gin dat 121°C t6c d6 chAm
lai do ha thép gradient gitra nhiét d6 trong no6i va nhiét
do tai diém lanh.

Thoi gian gitv nhiét B dwgc xac dinh la: voi lo
500 ml: B=15 phut; véilo 200 ml: B=10 phut. Thoi gian
lam ngudi xudng nhiét do binh thwdong C cho ca hai loai
lo 500 va 200 ml la 20 phut.
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Cong thirc tiét trung cho san phadm thach den dénglo
3-15-20

500 ml la: o (3); cong thirc tiét trung cho sdn phadm

thach den dénglo 200 ml la: % (4).

3.7. Kiém tra cdc chi tiéu vi sinh vdt trong thach
den sau tiét tring

San phdm thach den sau tiét trung dwoc bao 6n 7
ngay & nhiét do thwong, sau dé dem phan tich cac chi
tiéu VSV két qua thé hién trén bang 4.

Bang 4. Két qua phan tich cac chi tiéu vi sinh vat trong thach den
sau tiét trung.

STT Tén chitiéu Pon vi Két qua
Lo200ml Lo 500 ml

1 Téng s6 vi khudn hiéu khi  CFU/ml KPH KPH
2 Clostridium botulinum CFU/ml KPH KPH
8 E. coli CFU/ml KPH KPH
4 C. perfringens CFU/ml KPH KPH
5 Téng s6 nAm men méc CFU/ml KPH KPH
6 B. cereus CFU/ml KPH KPH
7 S. aureus CFU/ml KPH KPH
8 Faecal streptococci CFU/ml KPH KPH

Két qua bang 4 cho thiy, v&i cong thirc tiét trung (3)
cholo 500 mlva (4) cholo 200 ml cac VSV khong phat hién
(KPH). Chi tiéu VSV cda san phdm thach den déng lo phu
hop véi gidi han quy dinh tai QCVN 20-1:2024/BYT [2].

4. Két luan

Nghién ctru da xac dinh dwoc danh tinh ctia cac chi/
ching VSV c6 trong san phim thach den, tir d6 chon
dwoc VSV dai dién dé nghién ciru céng thirc tiét trung
san phdm nay la Clostridium botulinum, mdt ching vi
khuin cé strc khang nhiét cao nhit. Xac dinh dwoc tri
s6 thoi gian gay chét déi véi C. botulinumla D, =0,2. Ttr
viéc xac dinh mirc dd nhiém khuin cua thach den trong
hai mAu da tim dugc thoi gian gy chét nhiét ddi vai VSV
ma dai dién la C. botulinum & nhiét do 121°C1a 0,9 phut.

Thoi gian gia nhiét dé diém lanh dat nhiét do tiét
trung 121°C ctia san pham thach den déng lo 500 ml la
14 phut, lo 200 ml 1a 9 phut. Pa xac dinh dwoc thoi gian
tiét trung cho lo 500 ml la 15 phut, lo 200 ml 1a 10 phut
& 121°C.

Bang thuc nghiém da xac dinh cac thong s clia cong
thirc tiét trung va xay dwng cong thirc tiét trung cho san

phdm thach den dong lo nhw sau: lo 500 ml: 3520,

121
200 m; 210-20
121

Két qua kiém tra cac chi tiéu VSV trong thach den
sau tiét trung theo coéng thirc trén dat theo QCVN
20-1:2024/BYT.
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