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SUMMARY

MATRIX UNCERTAINTY IN SUPPLEMENTED FOOD FOR
ENUMERATION COLIFORMS ACCORDING TO ISO
19036:2019

The analysis of 385 dietary supplement samples in liquid and powder forms, revealed a low contamination
rate of 2.34% (9 samples tested positive for coliforms). To enhance the accuracy and reliability of coliforms
quantification methods outlined in 1SO 4832:2006, the study also established a measurement uncertainty
dataset for various sample matrices based on ISO 19036:2019. The study identified measurement
uncertainty data for four different matrices at three contamination levels (low, medium, and high), as
follows: Unmqyix for vitamin-fortified beverages (0.12 logye; 0.17 logye; 0.16 10010), Umawix fOr beverages
fortified with B vitamins and minerals (0.11 logso; 0.06 logio; 0.23 10g10), Umatix fOr calcium-fortified oatmeal
(0.29 logyp; 0.16 logyo; 0.08 logsg), and Unayix for probiotic-fortified milk powder (0.13 logso; 0.13 logye; 0.13
logyo). These results offered critical insights for laboratories and enterprises to improve the precision and
efficiency of coliforms testing, supporting enhanced food quality and safety standards.

Keywords: Measurement uncertainty, matrix uncertainty, reproducibility, coliforms, supplemented food

1. PAT VAN PE kho khin trong viéc kiém tra va xir Iy vi
pham. DPé cai thién thuc trang nay, viéc
ting cudng giam sat, phat trién chudi
cung Ung thuc phém an toan va nang cao
y thirc cong dong vé vé sinh thuc pham la
didu can thiét. Trong bdi canh nay, thuc
pham bo sung ciing khong ngoai 1¢ khi
gap phai van dé vé chét luong va an toan.
Nhiéu san pham thuc pham bo sung trén
thi truong khong 16 ngudn gdc hodc chua

Tinh trang an toan v¢ sinh thuc phérn 0]
Viét Nam hién nay dang gip phai nhiéu
van d& thach thtrc, nhu thuc phém bén,
khong rd ngudn gbe va chira hoa chat doc
hai. Mac du cd céc chuong trinh tuyén
truyén, nhung nhén thirc cua nguoi tiéu
ding va cdc co s¢ san xuit van con han
ché, trong khi cac co quan chirc ning gip
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dugc kiém tra chat lugng day du, tiém an
nguy co gdy hai cho suc khoe nguoi ti€u
dung. Thuc pham bd sung 1a san pham
duogc san xut de bd sung cac dudng chit
khi ché d6 an udng hang ngay khong cung
cdp du. Nhitng san phiam nay co dang
vién nang, vién nén, bot hodc chit 1ong va
¢6 thé chia cac thanh phan bao gom
vitamin, axit amin, khoang chat, chat béo,
probiotic va mot luong chiét xuat thao
duoc nham hd trg nang cao suc khoe va
ting cuong kha ning mién dich [1]. Mic
du co cong dung bd sung cac chat can
thiét cho co thé nhung khéng phai tat ca
thuc pham bo sung déu dam bao an toan,
dac biét khi c6 nguy co 6 nhiém vi sinh
vat phd bién nhu coliforms, Salmonella,
Escherichia coli, Bacillus cereus... va
nhimg tac nhan khac [2]. Theo két qua
khao sat cua Jolanta va cong su (2019)
cho thay ¢ 3,3% trong tong sb cac thuc
pham bd sung dugc nghién ctru da phat
hién c6 chta vi khuan thugc ho
Enterobacteriaceae & murc vugt qua 10°
CFU/g va c6 86,8% cic mau nhiém vi
ndm. Bén canh d6, nhim dam béao chat
luong két qua thir nghiém, wdc luong do
khoéng dam bao do 13 yéu cau bat budc dbi
véi cac phép thir dinh lugng. Theo ISO
19036:2019, d9 khong dam bao do dugc
cu thanh tir 03 yéu t6 chinh d6 la: k¥
thuat phan tich, ban chat nén mau va gia
tri thong ké co y nghia. Trong do, d6
khong dam bao do cia nén mau dugc xem
1a c6 anh hudng 16n dén két qua thu
nghiém va dugc udc luong tir: 1) mau co
tinh chat déng nhat cao, gia tri Umarrix = 0,1
Ioglo, 2) thtra huong cac gia tri dya trén
kién thtrc va thong tin ¢6 sin trude do; 3)
dua vao két qua khao sat do lap lai (Sr)
d6i v6i nhém nén mau khong dong nhit,
c6 chtra cac tdc nhan anh hudng hodc trc
ché qua trinh phat hién vi sinh vat muc
tiéu, tir d6 gay kho khin cho kiém nghiém
vién trong viéc nhan dién va dém khuan
lac dién hinh, l1am sai léch két qua thu
nghiém [4]. Tuy nhién, d6i véi nhém thuc
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pham bo sung, gia tri d6 khong dam bao
do ctia nén mau hién nay chua dugc khao
sat va cong bd. Két hop v6i nhu cau thuc
té, chung t6i tién hanh khao sat mac do
nhiém coliforms va xiy dung bo dir liéu
d6 khong dam bao do nén mau dbi véi chi
tiéu nay bang phuong phéap dinh luong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Péi twong, vt liéu nghién ciru

Céc nhoém mau thuc pham bo sung (dang
long va bot) dugc thu thap tr dich vu thir
nghiém tai Trung tam Dich vu Phan tich
Thi nghiém TP. H6 Chi Minh (CASE),
bao gom: Nudc giai khat c6 gas bod sung
500mg vitamin C trong 100mL (NC);
Nudc giai khat co6 gas bo sung 3mg
vitamin B3, 0,2ug vitamin B6, 0,15ug
vitamin B12 va 45mg natri, 55mg Kali,
30mg canxi trong 100mL (NBM); Bot
yén mach bd sung 80g canxi trong 100g
(BC); va Sita bot cong thirc bod sung 10°
CFU/g probiotic (Bifidobacterium lactis)
(SP).

2.2 Mdi trwong nudi ciy, ching chuén
vi sinh vt

2.2.1 Moi truong nudi ccfy

Nghién ctru str dung méi trudng, hoa chét
sau: Maximum Recovery Diluent — MRD
(Merck/146809), Trypone Soya Agar —
TSA (Merck/105458), Violet Red Bile
Agar — VRBL (Merck/101406), Brilliant
Green Bile Lactose Broth — BGBL
(Merck/1054540), Buffered  Peptone
Water — BPW (Merck/107228).

2.2.2 Ching chudn vi sinh vt

Cac chung chuan duoc sit dung trong
nghién ciu nay gbém: Escherichia coli
ATCC 25922, Kilebsiella aerogenes
ATCC 13048, Enterobacter cloacae
ATCC 23355, Tat ca cac ching duoc luu
giit trong cac dng Cryobank & nhiét do —



70°C tai Phong Vi sinh - Trung tdm Dich
vu Phan tich Thi nghi¢ém TP. HCM.

2.3 Phwong phap nghién ctru

2.3.1 Phwong phap xdc dinh ¢& mau
Nghién ctru ap dung cong thue tinh c&
mau (1):

_ z2*(p.q)
n= 82 (1)

Trong do: z la gid tri phdn phéi, tuong
ung voi do tin cdy 95% thi gia triz =
1,96; p: ty 1é % wbe tinh cua thire pham
khong dat chi tiéu vi sinh, p = 0,05 (voi ty
lé thuc phcfm khong dat chi tiéu chua
biét); e: sai s6 mong muon, e = 0,05.

Sau khi tinh toan, ¢ mau can s dung
cho nghién ctru to1 thiéu 385 mau thuc
pham.

2.3.2 Phuong phap dinh hrong coliforms
bang ky thudt dém khudn lac

Phuong phap dinh lugng coliforms theo
ISO 4832:2006 [5], bao gdm cac bude: (i)
Chuan bi mau thtr, huyén phu ban dau va
dich pha loang theo ISO 6887-
1:2017/Amd 1:2024 [6]; (ii) Ciy va U
mau: Dung pipet vo trung hit 1mL mau
thir (d6i voi san pham dang long hodc cac
dich pha lodng ddi voi mau ran) va ciy
vao céc dia petri v6 trung. Tlep theo, rét
vao cdc dia petri khoang 15mL thach
VRBL di duoc gitt 4am o nhiét do 45°C
Tron déu, sau khi thach hoan toan dong
dic, rot 1én bé mat moi truong da cay
khoang 4mL thach VRBL, dé dong. Lat
nguoc va dit cac dia petri vao ti 4m, G &
37°C trong 24 + 2 gid; (iii) Pém khuan
lac: Lua chon céac dia ¢ tir 10 dén 150
khuén lac, dém khuén lac ¢6 mau do anh
tia vé1 duong kinh tor 0,5 mm tr¢ lén
(thinh thoang c6 vung mat tua dé nhat
xung quanh). Nhiing khuan lac nay dugc
x4c dinh 1 khuan lac coliforms dién hinh
va khong can phai thuc hién cac bude xac
nhan thém; (iv) Khiang dinh: Chon va ciy
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05 khuan lac khong dién hinh vao cac ong
nghiém chira canh BGBL va u ¢ 37°C
trong vong 24 + 2 gid. Cac 6ng nghiém co
sinh khi trong éng Durham dugc xem la
co chira coliforms.

2.3.3 Phwong phdp tao mau nhiém nhdn
tao

Phuong phap xéc dinh mat do ching
chuan duge thuc hi¢n theo ISO 16140-3
[7] bao gorn cac budc sau: (i) Hoat hoa
chung chuan: Chuyén cac hat Cryobank
vao canh BPW va u ¢ 37°C trong 24 + 2
gio; (i) Xac dinh mat do chung chuan:
Tiép tuc pha lodng va hat 0,1mL cay trai
1én dia thach TSA tng véi timg noéng do
pha loang; (iii) Tao mau nhiém nhan tao:
Sau khi xac dinh mat do cua chung chuan,
cay 1mL dung dich pha lodng d chon vao
huyén phu ban dau coa ting miu thu
riéng biét, v6i ba mirc nhiém thap/trung
binh/cao.

2.3.4 Uéc luong do khong dam bdo do
nén mau thuc pham bo sung voi phép thu
dinh luong coliforms

Pé ude tinh d6 khong dam bao do cta nén
méu, nhiéu phép thur lip lai duoc thuc
hién véi cing mot mau dudi diéu kién thir
nghiém giéng nhau. Thi nghiém bao gém
11 phan mau thir (11 x 10g), mdi phan dai
dién cho cac mutc nhiém vi sinh vat khac
nhau (thdp/trung binh/cao) cia ting loai
nén mau [4].

Két qua s& duoc tinh toan dya trén cong

thire (2).
YWi-y)’
5= 22 @

Trong dé: Sy 1& dg léch chudn Idp lai; n:
s6 lwong madu thir nghiém, n = 11; yi la
két qua dwoc chuyén doi logio cia phan
mau thie i va y & gid tri trung binh ciia
cdc két qua tinh bang CFU/g..



3. KET QUA VA THAO LUAN

3.1 Ty 1&¢ nhiém coliforms trong cac
NhOom mau thye pham bo sung

Két qua khao sit mic do nhiém
coliforms, phat hién 9/385 mau nhiém,
chiém ty 1€ 2,34%. So véi céc loai thuc
pham khéc, ty 1¢ nhiém nay 1a kha thap,
diéu nay phan anh quy trinh san xuét va
hé théng kiém soét vi sinh vt tai cac co
sO san xuit thyc pham bd sung kha
nghiém ngat va hiéu qua. Mét khac, mot
s nhém thyc pham bo sung c6 kha niang
khang khuan ndi tai thong qua hoat tinh
sinh hoc cua cac chat duoc bd sung vao.
Piéu niy c6 thé duoc xem la tinh ning
kép clia cac san pham thyc pham bo sung,
vira cai thién chat luong vira on dinh thoi
gian bao quan san pham.

3.2 Khao sat sy anh hwéng ciia nén miu
thuc pham bo sung doi véi vi sinh vat

Theo ISO 19036, dé xac dinh do khong
dam bao do cta nén méu thi nén sir dung
cic mau nhiém ty nhién, tuy nhién ty 1&
nhiém coliforms ctia cac nhom mau khao
sat thdp nén nhém nghién clru phai tao
mau nhlem nhan tao dé thuc hién céc thi
nghiém tiép theo. Bén canh do, cac dbi
tuong nghién ctru thuong c6 thanh phan
bd sung hodc co san chat e ché sy phat
trién caa vi sinh vat muc tiéu. Do vay, dé
tién hanh thuc hién phan tich lap lai cac

Két qua tir Bang 1 chi ra rang mat do
chung chuan vi sinh vat c6 su thay doi
trude va sau khi nhiém vao mau. Cu thé,
cic nhom miau NC, BC va SP gidm
khoang 2,0 logio, trong khi nhom mau
NBM khong c6 su thay ddi nao vé mat do
vi sinh vét trude va sau khi nhiém. Dicu
nay cho thiy nén mau thuc phdm bd sung
dang dugc khao sat co thé chira mot sd
thanh phan c6 kha ning trc ché su phat
trién cua vi sinh vat. Dua trén két qua
nay, nhom nghién ciru di tién hanh tinh
toan va toi wu hoa noéng do dung dich
chung chuan dé dam bao c6 thé nhiém
vao mau can khao sat dat dugc ba muc
nhiém (thdp/trung binh/cao).

3.3 Két qua khao sat d§ khong dam bao
do nén mau cia ciac nhom thuc pham
b0 sung

Sau khi thu dugc két qua vé anh huong
ctia nén mau ddi voi chung chuan vi sinh
vat, nhom nghién ctru tiép tuc tién hanh
tao mau nhiém nhan tao v&i ba mirc
nhiém (huyén phu ban dau) thip (10
CFU/mL), trung binh (10> CFU/mL) va
cao (10° CFU/mL). M&i mirc nhidm dugc
ap dung cho timg nén miu twong ng va
thuc hién thir nghiém lip lai 11 1an. Két
qua do léch chuan cua cac phép lap lai
dugc tinh toan dua trén cong thirc (2).

Bdng 2. Bé léch chudn Idp lai (Sy) ciia nhém méu

= = . 4 NC
mau gdy nhiém nhan tao ching toi tién Sé Mire nhidm
hanh khao sat kha nang anh huéng cuia  lan Thap Trung binh Cao

nén mau doi véi nhom vi sinh vat muc
tiéu, két qua dugc the hién ¢ Bang 1.

P CRUML Logso CFU/ML. Logs, CFU/ML Logi,

: o 1 3,6x10° 1,56 26x10° 2,42 4,6x10° 3,66
Bdng 1. Két qua khdo sét dnh huong cua nén mau 2 46x10" 167 26x10° 242 39x10° 3,59

doi véi vi sinh vat myc tiéu 3 29x10" 146 7,0x10° 2,85 4,8x10° 3,68

1 2 3

s  Honhepchmgehwdncoliforms g r o2
T Nen gay nhiém vao mau 6 10x10° 128 39x10° 259 2,2x10° 3,35
T mau Trude Sau 7 31x10° 1,49 22x10° 2,33 56x10° 3,75

CFU/mL logyy CFU/g(mL) logw  “g 35x10" 1,54 3,2x10° 2,50 3,6x10° 3,56
1 _NC  10x10° 90 7,6x10’ 7.9 9 33x10° 152 2,9x10° 247 3,4x10° 3,54
2 NBM  24x10° 94 2,2x10° 9.3 10 3,1x10" 1,550 5,8x10° 2,76 3,2x10° 3,51
3 BC 24x10° 93 3,0x10’ 75 11 3,0x10' 1,48 3.8x10° 258 4,2x10° 3,62
4 SP  24x10° 94 2,8x10’ 75 S, 0,12 logy 0,17 logso 0,16 logsg
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Két qua & Bang 2 cho thiy, do léch chuan
lap lai ctia nhéom mau NC lan luot
thép/trung binh/cao 1a 0,12 logio; 0,17
logiova 0,16 log;o.

Con dbi voi nhém méu SP, do 1éch chuan
lap lai & ca ba mac nhiém la 0,13 logso
(Bang 95).

Bdng 5. D¢ léch chudn lap lai S, cua nhom mau SP

Véi nhém miu NBM, két qua khao sat do

[ K : Sb Mitc nhiém

1éch chuan 13ap lai & mac nhiem thap la lan Thap Trung binh Cao

0,11 logso; trung binh 1a 0,06 log;o va cao 1ap CFU/g Logy, CFUlg Logi, CFU/G Logio

14 0,23 logso dugc trinh bay ¢ Bang 3. lai : , ,

, N 1 1,1x10' 1,04 2,6x10%2 241 7,9x10° 2,90
Bing 3. D¢ léch chuan lap lai Sy cia nhém mau 2 1,7x10' 1,23 2,0x10° 2,30 1,0x10° 3,04
NBM 3 2,0x10' 1,30 1,2x10° 2,08 6,7x10° 2,83
S8 Mire nhizm 4 1,8x101 1,26 1,4x102 2,15 1,0x102 3,00
An Thip Trung binh Cao 5 1,2x101 1,08 1,8x102 2,26 1,5x103 3,18
Lip 6 1,1x10' 1,04 1,1x10®> 2,04 1,4x10° 3,15
lai CFU/ML Logi, CFU/ML Logy, CFU/ML Logw 7 12x10' 1,08 1,3x10° 2,11 7,6x10° 2,88
1 23x10° 1,36 13x10° 213 25x10° 340 _8 13x10° 111 17x10° 2,23 69x10° 2,84
2 15x10° 1,19 14x10° 2,16 2,1x10° 3,32 _9 14x10° 2,15 95x10° 1,98 6,6x10° 2,82
3 10x10' 128 14x10° 215 15x10° 318 _10 1,2x10" 1,08 1.2x10° 2,08 1,2x10° 3,08
4 17x10° 123 15x10° 217 20x10° 346 _11 29x10" 146 2,0x10* 2,30 1,2x10° 3,08
5 19x10° 128 14x10° 2,15 25x10° 340 _Sr  0,13logs 0,13 logyo 0,13 logso
T 2 3 , , ,

S Lod0 Lis LOu0T 520 4707 35T Kt qua nahien i cho thiy, 4 i i
8 20x100 131 12x10° 208 57x10° 376  Phiem thap thi nhém mau NBM co gid tri
9 24x10' 138 15x10° 218 1,3x10° 311  Umarix thap nhat (0,11 logio), ke tiep la NC
10 18x10° 1,26 1,9x10° 229 63x10° 380 (0,12 10gs0) va SP (0,13 l0g10), nhom mau
11 39x10" 159 15x10° 2,18 36x10° 356 BC €O gid tri Umarrix cao nhat la 0,29~|og10.
S, 0,11 logyg 0,06 logg 0,23 logyg O muc nhiém trung binh, nhém mau NC

€O Umatrix = 0,17 logso cao nhat tlep dén 1a
BC 0,16 logio va NC 1a nén mau co Umatrix
thip nhit 0,06 logip. Con & mirc nhiém
cao, cO thé thay nén mau BC ¢O Umatrix
thap nhét 0,08 logio, sau do 1a NC (0,16
logio); SP la 0,13 logig va cudi cung la
NBM €O Umatrix cao nhat 0,23 loglo Qua
két qua khao sat cing ghi nhan sy 6n dinh
cia nhém mau SP qua timg mirc nhiém

Két qua Bang 4 cho thiy do léch chuan
cia nhém BC c6 xu hudng giam dan theo
muc d6 nhiém vi sinh vat muc tiéu tang.
Véi cac gi tri lan luot 1a 0,29 logyo, 0,16
logio va 0,08 logy ddi véi mirc nhiém
thap/trung binh/cao.

Bidng 4. D¢ léch chuan lap lai S; ciia nhom mau BC

S6 Mirc nhiém

lan Thép Trung binh Cao khac nhau v&i Umatrix = 0,13 10010.

llzli) CFU/g Log,, CFU/g Log, CFU/g Logi,  Ngoai ra, cic nhom mau nghién ctru c6
1 18x10° 126 1.9x10° 228 65x10° 381 anh hudng rat 16n dén kha nang phat trién
2 2,1x10° 1,32 1,2x10° 2,08 1,1x10" 4,04 ctia cac khuan lac coliforms dién hinh trén
3 35x10° 1,54 16x10° 220 7,9x10° 390  mdi trudng thach VRBL (Hinh 1). Diéu
4 35x10° 154 1.3x10° 210 9,1x10° 396  nay gly kho khin cho kiém nghiém vién
5 7*2X1Oi 1,86 1*1’(10? 2,04 1'2X102 408 trong viéc nhn biét hinh dang, kich thudc,
? ggﬁgl 1;2 géﬁg? ;Zg 22284 igg mau sic cta khuan lac va anh hudng dén
8 24x10' 133 26x107 241 98xi0° 399  chat luong ctia ket qua thir nghi¢m. Dong
9 66x100 1,82 10x10° 228 12x10° 408  thoi, ciing phu hop véi két qua umarix ma
10 85x10°7 1,93 9,5x10° 1,98 1,1x10° 4,04  nghién cu thu nhan c6 sy bién thién cao
11 16x10%2 221 21x107 2,32 1,1x10° 404  giira cic nhom mau va muic do nhiém hon
S 0,29 logyg 0,16 logsg 0,08 logyo hop chiing chuén vi sinh vét.

19



*
O

Hinh 1. Hinh dang khdc nhau cua khuan lac
coliforms trén cdac nhém mau ¢ tung mirc nhiem
khé&c nhau

Chu thich: 1- NC; 2- NBM; 3- BC; 4- SP

A: Mikc nhiém thap; B: Mirc nhiém trung binh;
C: Murc nhiem cao

4. KET LUAN

Mirc d6 nhiém coliforms cia nhom mau
thuc pham bd sung la 9/385 mau (2,34%),
cho thay ty 1¢ nhiém nay khé thip. Ngoai
ra, két qua nghién ctru da xac dinh duoc
bd dir liéu d6 khong dam bao do cua 4
nhom thuc pham bo sung véi cac mirc
nhiém khéac nhau: Umarix NC (0,12 loga;
0,17l0g10; 0,1610010); Umarix NBM (0,11
logi0; 0,06 logio; 0,23 10Q10); Umatrix BC
(0,29 |0910; 0,16 |0910; 0,08 |0g10) va
Umatrix SP (0,13 |Og10; 0,13 |0g10; 0,13
l0g10). Dir liéu nghién ctru nham hd tro
cac phong thir nghiém vi sinh thyc pham
dam bao chét lugng két qua phu hop véi
tiéu chuan ISO/IEC 17025:2017; phuc vu
co quan quan ly nha nudce trong viéc danh
gia su phu hop chat lugng san pham, hang
hoa noi chung va xay dung quy chuan ky
thuat qudc gia cho nhom ddi twong nay
noi rleng.
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