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Evaluation of the uncertainty in measurement of the aerobic plate count in the
plant-derived foods
QU Shichao, XU Wenying, XUE Weifeng, CHU Yinggian, QI Xin
(Technology Center of Dalian Customs District, Liaoning Dalian 116000, China)

Abstract: Objective To ensure the accuracy of the results in such products, the uncertainty of the aerobic plate count
in the plant-derived foods was evaluated. Methods In accordance with the national standards for food safety GB 4789. 2—
2022, the aerobic plate count in plant-derived foods was determined by plate count agar medium and test sheets. The
introduced uncertainty components in the experiments were evaluated until the synthetic uncertainties of the aerobic plate
count in the plant-derived foods on plate count agar medium and test sheets were calculated respectively. Results As the
confidence probability was 95%, the extended uncertainties of the aerobic plate count in the plant-derived foods on plate
counte agar medium and test sheets were 0. 045 863 and 0. 049 436, respectively. And the confidence intervals of the
measurement result were 7. 0x10°-1. 1x10* and 7. 0x10’-1. 2x10* CFU/g. Conclusion The uncertainties of the aerobic
plate count in the plant-derived foods on plate count agar medium and test sheets have no significant difference between
them. According to the evaluation data, the results of the test samples can be judged and analyzed. It is suggested to
improve in-house detection ability to reduce the introduction of uncertainty. It will provide strong technical support to

production, inspection and supervision of the plant-derived foods.
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Figure 1  The sources of uncertainty component of the aerobic

plate count in the plant-derived foods

2 #R
2.1 RES A R R AR R oA o
2001 RE R T IR 7 A AR R o A G R S
(M)

AR R E 2 — B F R VAR, B
$ 116 1036—2022¢ L T K ) SHLE , 1 42—
TRV (R S VFIR 22 M +0. 05 ¢, M BE(E K 0. 01 g,
RIS R S FREBURE O 25. 00 g, AR ANl 5 JE SR F Y TR
i T R i AT A, B A0 0 i k=3, il it
75 B RO R R R 25 B 1A AR XA R
FEE w, (M)W

u,c/(M) = ’\/Ekxxu],l}(M) =

V2 %001 g
V3 x25¢
2.1.2  BEES IR G A A AN BR AR E B w, (V)
A3 08 7 B B RS A R AP A0 B R R LA
& 250 mL & & (i 20 10 mL 43 B 0% 45 (O
B A GO L mL 3 B S (R, A %)W
KY o B HEY G 4% o i JIG 196—2006( % H
BEESREAE )L L, 20 CHE 250 mIL R A %
HARZEN+2.0mL, 10 mL 43 R R E AR REN

~ 0.000 327

+0. 05 mL, 1 mL 43 B W 545 1 25 1 f0 22 0 +0. 008 mL.
WCH 51 40 16 k=3, BB H0 X bR U R B 52 BE 4

5 A
i 250 mL = H = 51 A A EE R .
w, (V)= wlV) __ 20mL 0.005 132

CEXV /3 x 225 mL
B 10 mL 43 JE W45 51BN B 0 B2 R
u (V) = u,(V,) __0.05mL
kxVy /3 x10mL
B 1 mL 43 B W a4 5 | A B AN o BN
w (V) = u, (V) __0.008 mL
kX V, ﬁ X 1 mL
2. 1.3 BYHRED A AN B oA 2w, (d)
¥ B GB 4789. 2—2022" AR #fE B3R L i 56 P T
W BF 50 VR B R B BUOAS [R) 7= A AN i
FEDRASTA] o TR G 2 5 B B2 A 10" B, 7= AR 9 4 X Bk
WEATE L uw, (d)K:
u,(d) =

~ 0.002 887

~ 0.004 619

\/urzp/(M) + ufcl(Vl) +[ufcl(V2) + uyzet(vz) ]X(n - 1)

TR AR SIS R AR S AL B, B 10X R B
P2 10° M BEBE , e ML 1~3 /> O B B il
SEHEEHOR A E LS R AN Z 25
5 2 R IR 2 32 TROAS [R) )3 B R, ik =
A B R X o vEAS B0 R 430 H

BRHNOXRTIFE R 107 F BB o) A
TEREH

w,(d) = Jul (M) +ul(V,) =0.005 142
BRANOXRTIFBERE 1072 B m ) A

Juz () + a2 (V) + a2 (V) + a2 (V) 1x 1 =
0.007 491

B N0X RGBS 107 7 BB R 51 A B A B
SEJE N
”ret(dz) =

Jun () + w2 (V) + Tz (V) + ul(v,) 1% 2 =
0.009 262
2. 1.4 JIFEARFRGIA B X AR vEAS B 5 B w,,(T)

WIS B ANREAR R g 1 mL, A 1 mL 43 2 1%
S S 116 196—2006( H F Bk 55 & 28 )" M &
24k A2 £0.008 mL, HI5) 40 i k J9 /3, B R
2. 1.2 BEBSHE AR 51 B A X AR HEAS B A B AT AT 1 mL
I3 BE W A 5 AW B w, (T A w, (V)M A,




AR AR

—386— CHINESE JOURNAL OF FOOD HYGIENE 2024 4R 56 36 5 4 1
68 552 B R 00 o 1 9 B B £ 3 B — > 9 A3 .
B R, ML 9 206 TOURE % 1 S T L I RE RS TA flEasesznzaag s
By B AR B R I, 5 43 = L |ZZgz888588| 2
. . . . oG S22 2S2S 3 <
201,05 R ST A 7 AR MR 60 E (%) LA
7] — 58 7 X B0 [ — 4 0 £ 5 0 B 9 ;
HEAT 20 K EE W F S 1~10 A4 AR 5 N zomen o
— 0 O O nn O OV wn A ©
B 3 3 AT 10 W 5 B SE ¥ 5 11~20 Slezrzzzs32m
o (0 P 9 RO A AT 10 Y R 7 BB EEEEE R
SRR BB MEAT 2 WO AT IR B, 45 B A0 A 4 U5 =
A AER 55 90 2 1 A B E L R R 1. Z o |sssszszpess
3 N N = 0 — N [ =) W= e}
B 2% 6 2 11 X I8 5 R i{iﬁ = |8238233:522¢8
R DL SR VRN L T 7 O 4 SR 4| D
(7 M B 22 125 I R A A O 25 3 28 K - T B )
0 2 — . S|B2ERSEISSE L
> > gX, - IgX, )’ = »IZ38832588838 5
S]: j:]i:l é vmmmmmmmvaW:
' m(n—l) _E ‘EV\]TT
it B MM TR BB B R ks, = w F| | L |EEEEEEEEES
-m:\[ = = :gomwwgwmm
0. 006 688 NN Mo e
0. 000088 o oosser; i Wik KA LS, = = 2| |x
10(2 - 1) = 2| |®| .|lsssssgsgsggs8sg
A F2392223228
0. 008 021 s 2| = = T
—————— ~0.028321. R ’
102 - 1) 3% = _
e =
FEREE R BT A SRR 0, 5 o Po|moznzn=ag
GEOHHE AR D
N £ oz
u.1(9?): - = g =
Jn M ENLEEEEE R R R R
Jrﬁ E 1} | o-noxm-niz\l:\oo =)
CTT ST T O RO B R e (7)== = 1R o EEEEE828888
'?zo.mszsé;@Fﬁiﬂﬂiﬂi}#aﬁ,u4(5)= z A
2 im o
= <=
0.028 321 Z
Tzo.ozoo%o i |gtrgzngrgs
% =0 wl\o%\oz\l%ov@
2.2 A BRI B JE w(Y) o= deadaaddaaa
AR TR VA 8 B e, (Y ) R 7 S o
I B AT S FE w, (B AR PR RS A Eii ~|EESEEEEEES
N . . < . o ;goxmoxgoovvv
I B AS 0 A JE ()R8 B 8 51 A (X B ig + 1535258358342
HEAR L u,(d) o VHFAR N El=
w (V) = JTu(0) F+ L]+ [und)] ¥ | EE3z5E3E37
o > 2282938223
o, iRV OBV BOBME B R R u (V)= SoEzasizol
0.018286> + 0.004 619% + 0.007 491> = 0. 020 294;
oo W ® A w(r)= % - |BEEE88E58E
= SN O\ 0 0 0 [~ 0 0 O =
0.020026 + 0.004 619* + 0. 007 491> ~ 0. 021 874, g 1_:4
WS p=95%, H 1 E v=n-1=10-1=9, 7 1 4} i I e
1 ; T B < [ESES8SERSE [T |«
Z‘E%1%'¢§U@é\¥l<=t9‘;(9)=2.26o 5 TP A it %k = N e O =T S U= NN NTD =i
BN H7 97 i T VA BB TR R B S BE K u=K -, < |8
(V) = 0.045 863, {fl FHI Wl st - T4 9% 4 4 1) 47 o2 S o = | 5
SEPE N ru=K-u, (Y) = 0.049 436, M lgx, 53 53T B e aom ot om oo~ 0o 2T



L R i v T S B 0 e O 0 S BT —— b T, 4

—387—

AR A T TR i S BB R A DX (R Y [ A A DR
B AE AN [A) 35 5% 5 b B 5 B0 T AN E &
HAE R 2 s o
2.3 WSS

TEE G AR 95% B, A3 56 4l W £ ot A2
M T BB G By 7% 25 AR R b T R O e 4
B3 I AN 5 BE 3 A 0. 045 863 F1 0. 049 436, B

V& S R DX ]S [ 43 53 Dl J& 7 016~11 057 CFU/ g
6 994~12 301 CFU/g, % 1 GB 4789.2—2022""
G5 SR ISR DU A A R SR A T L %A
PR 24 7 Ao BB s s A 5 i T S o
S 25 B K] LR 2 7. 0x10°~1. 1x10* CFU /g, 4 i
FH A B B AR AR s 2 AR XS R - 7. 0
10°~1.2x10* CFU/g.

K2 FHWIR R AR TR B AR A L R I A R R R e HE

Table 2 The uncertainty and the range of the aerobic plate count on different medias in the plant-derived foods
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