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Comparison and analysis of microbial proficiency test results
by different methods
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(Shandong Sandard Inspection Technology Co., Ltd., Jinan 250100, China)

ABSTRACT: Objective To improve the test ability and accuracy of the results through a variety of methods to
compare, while the test of laboratory ability to verify the samples. Methods Based on national standards, the test of
the total number of colonies was repeated ten times by different operators under the same conditions, and the
confidence interval was determined by the evaluation of the uncertainty of the measurement results. Escherichia
coli/coliform test tablets were used to quickly determine the coliform bacteria by counting the coliform bacteria in
three ways. Saphylococcus aureus was detected by seven different combinations of different media, coating amount
and inoculation methods. Results The proficiency test results were reported as colony count 23000 CFU/mL,
coliform 10000 CFU/mL, Saphylococcus aureus 12000 CFU/mL, and E. coli was detected. The results of four tests
were satisfied. Conclusion The detection ability and the accuracy of the results can be improved effectively by
means of multiple synchronous methods.

KEY WORDS: proficiency test; total number of colonies; coliforms; Staphylococcus aureus; Escherichia coli

SBEVEE: B, A, TRUE, EEWFR TN ACESREE . E-mail: sst_zl@163.com
*Corresponding author: ZHAO Li, Master, Engineer, Shandong Standard Inspection Technology Co., Ltd. Jinan 250100, China. E-mail:
sst_zl@163.com



514 X

W, S50 Z2RNAN TR 5 VR TR 0 B T S A 3t 2R 14 U K 321

il

0 5

PV SVBCR K RREE R TR /N TR, I e bk
V5 YRR T DA R, AE— R PAREE B R
WIS o 4o (A Bk DA Th e Ik A i JER e v = B 1 £ U
HEORR AN & W ORI R R R R
), fERE, heRaaREhERENEYhE
GRS R Y PR 33%Y, InERE L, 5 45%,
KREGELEMEEPEEMBIER 2, TR RN
SO A ERTE AT 25 R 5 ETHE R &6 a4 Rk
5| 7 14 7 25 BR TR LR 9 A 7L A ol s ™ R 8 R
H25d 30 FERIRF A —FA B B AT 31,

B 77 50 UE 2 — 7 F 2 (3 1) FH S92 56 5 (] B G 174 i 4% T
B, WIS INEE I HAE, REAA AR S = R B R
FIRIG M S e B T, PR 22 IR0 AR, DA T s
B K RE ) o M B SRR ), B oRSE g =
g, RERZERALSINT ACAS-PT890(2020)H H Ik
A TR RS U BE 5 4% (2020 4E55 1 814 AE S B0 . 5 5t
JE5E R T 60 mL M AR S, LTS B & O
EERECER) . KIHWEHEGER) . KRIBIR A CHCGE )4 1~
5 H AR o AR 5T 5 B A S TR A I i A R B
ST RR, SRR E SR ) B E R S K, B
EENULE L.

1 #MR5RE%

1.1 ¥ &

ACAS-PT890 (2020) H B-&uf A= 96 45 RE % #2565
—IEG, FEMCHER TR, 90'5 0 20-H822, kA b A A6
PERF RS BE AT s
1.2 EFERRF

MRS (platecount agar, PCA)., &5 ih 45 rpk4r
JHELTAE (violetred bile agar, VRBA). {R&FLHEHEL N
(brilliantgreen lactose bile broth, BGLB). Baird-Parker /i
(Baird-Parker agar). 41 3% 1% 3§ (cosin-methylene blue
agar, EMB) . F A 3L i f8 £k 92 8 11 R N % (laurysulfate
tryptosebroth, LST). EC A% (E. coli broth). fxi.[»i& ik A
% (brain heart infusion broth, BHI)., Ki#i&E7A K w T A1k
SN & IMVIC A B SEER T W5|Wk(indol) 3555, M: FJL
2T (methyl red)3Z5, V: Z —.BE(PVoges-Proskauer)sZ%, C:
AR L H (citrate utilization)SEH6] . 4 8 (6 48] 28 BR 11 M
R KGR/ BRI R (A 5 Rl A e AR A A3 R
Nal); A BRI T B SRR (O E R S A Y
ARABRAF]); 0.85% T AEFRER K (L5 = A ).

v oo

1.3 SEIONEE
HR40-1TA2 A=W AR E S 100 %, 5 BiE/R

e A BR S ), SPX-250BSH-IT A= 4k 35 37 4 (45 1L Y8 Hl -
0~60 °C, L ifgH7 i BT # il 15 A PR A Fl); LDZX-50KBS
SR T VK W CK R BB Ya l: 50~126 °C, L1
HZZBEIF ) ); HBM-400B Ff 5L A1 RAL(AT A & 6~ 9
W/s, KA REE ZRABRA ).
1.4 LWIE
141 FfouiE

W BB 5 5 ST EMEAE T 2~8 CCUKAH, SZIORT M kAR
B, RIREIREEI . TWERE, TR RS i T
KAk, FEMILA 60 mL AEFER KR, EAREIR: PR
TR, SCEIA 20 mL AEFRERK, FRiEf)E, WA
JCHEMR, AT A BER K GE VE PE MO Y RE, [l
VRO PR TCTR A, I v B2 R A St D . PR
25 mL A R HET 225 mL Az BEER /K AR LA 1:10 BES 2T,
HATREL
142 7 %

(1) 7% B

BU1 mL 110 BESSIBINA R 9 mL A FER K, JREE
AR 1:100 AURER AT, #% HIRBRAERTHl & 10 f5 R
HIFBAE S 21 . Ve 107, 1072, 107, 107" 4 MBI,
T B8 GB 4789.2—2016 { & S & & B FKArifE &bt
YIPFRe B TR BRI ) V.

QYR

10 5 RGIFBHFE S AT, 288 107, 107, 107, 107
4 ANFE TR Ay B B GB 4789.3—2016¢ £ fh 224 [ ZoAn v
BIEEY AR KRBT B8 — kK i
A] BE % (Most probable number, MPN)I 431, 26 — 3k (K
BRRESEAR T B0 HEA PO N o R KRB/ K
PRAFINR R b 78, R HEERh i | mL, (36+1) °Chx
F% 24 ho KIGHFIRE N e ol i S v, ARG iy
WSO PATR

(3) % T (O R TA

10 f5 2 50F R, B 1071, 1072, 107, 1044 MRk
R R . WA i . BERI 5 Bk QA BR A1)
) 7 AN ELA AT RN BT TR VR 44 HR GB 4789.10—2016( £
SRR E AR B R ERE 4O A BRI
By ) PV — kil B L I R [ S 1 VEA TR A, 1T
FHEE . 7 BTk LRSS SR LR 1

2 HREHR

2.1 EERSBENGERS S0

AE 7 90 UE A i B A AR e 3 SO PR RS E 1, AN E
JiE FEORIE T RN E S AR A SORHE R L FEAM]
[ Z& T BB E N S IESE 10 W, KR R
XPRUG A E B, RInas R b iR i 2.
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Table 1 Comparison of seven detection methods of different media, different coating weight and different inoculation method
Jiik HeAhi/(mL/1L) B BRI T35
Baird-Parker VAR A TH4% 0.3. 03, 0.4 (36£1)°CH; F7(48+2)h LN )
Baird-Parker AR A 407 0.2, 02, 02, 0.2, 0.2 (36+1)°CH; 5% (48+2)h B KR A
& T (0 M A BR TR 0 (0 1 TR I AR A T Ak 03. 03, 0.4 (36=1)°CH; 7% 18~24h AR AR A EA N o)
G AR DA IS SR AR IR AT T 0% 0.2, 02, 02, 02, 0.2 (36+1)°CHiFE 18~24h %416 4168, ML

Baird-Parker 1% 3% 30007 s
GO ERE B O R R L
L SERIREW R RIS

1
1
1

BB KR
Lo, 2040, KL
M JE FEIAT W Ak (0 A

(36%1)°CH; 5% (48+2)h
(36+1)°CHz3% 18~24h
(36+1)°CH;F 24~30h

®2 ERDBRVNEREDETETRE

Table 2 Results of colony count test and intermediate calculation process

iipids Hr g 5 HORE 525

e U VR £ —

10" 10 10 10 Xi IgXi (IgX; —1gX)?

1 N N 236 226 28 21 2 4 23000 4362 0.00000

2 N N 252 238 24 24 2 3 25000 4.398 0.00123

3 N N 26 232 30 33 2 0 24000 4380 0.00030
4 N N 231 235 22 20 3 1 23000 4362 0.00000

5 N N 201 243 19 23 1 4 22000 4342 0.00042

6 N N 220 263 26 18 2 1 24000 4380 0.00030
7 N N 247 228 24 31 2 1 24000 4380 0.00030

8 N N 25 225 21 20 1 6 23000 4362 0.00000

9 N N 212 195 24 24 2 0 20000 4.301 0.00383
10 N N 231 228 29 25 3 1 23000 4.362 0.00000
Bt 0.00638

H:N: 2400,

n
D dgX; -1gX)?
i=1

PRUEZE S(1gX) = — = /0'1%06? 8 _0.02662;
%ﬁﬁﬁﬁ@ﬁ%%guwmzﬁ%ilﬂmmm;
n

P IREAHERE U=kxu,(gX) o
BEFKTER 95%, WEHETF k=2, " RAWEE U

B2l 0.008420%x2=0.01684.

AR RE F7 I B VR A B A T B O
4363 (lg), W 1H X [A] & 4.363+£0.01684 (Ig), B K
4.3462~4.380 (lg), HU L 5 X % 7% & B 22190~
23979 CFU/mL. WA IR A8 J7 50 UE B v 5 B4R 25 3 1L oy
2.2x10*~2.4x10* CFU/mL.,

2.2 KBERENGERS S

ESo8 ECILE NN F i Gl EIPNG 72
FRBRT 14 5 AN o R B /R T R 3 BB A M e
AR B 3 SCRE I I DX 7 DR M R A R TR R HAt R M T

ke A 512 6 2 () B ol ) A P AT BT/ P T A 3 9 A A
W X VRBA VA L 8 L7 F 0] B 0 75 A T30k, f52IFH
PEHFIA 100%., Ail2E R Lk 3,

H12¢ 3 AT LUE 3 ARG Iy vk BAR R 3R 0L 5 AR ],
FRRASRS A M Ac i . HRIA TR #E VRBA “FAR 404 F1
KIGAT TR/ TR DU e vk 25 SR A KA TR e MPN 1450k
95% 1] 5 FRYE Rl N o

[l A A LST P 54251 EC W48 ik T &2 K i
SCHG, $ MR GB 4789.38—2012¢ b id A E FhruE &b ik
YIRS RIS RO M5 —k 14T EMB F4R
RIZ AN IMVIC A LS50 BEATHAIE 25 58 BoR RIGIR A IR

0, XS R B R A AR R R S R — 3, SR
7 TR TR B
23 EREHEKESNERS S

2 BEC7 BRI 7 3 4 AT A, BN R4 i H 4
SR B HEA TR, 45 SRE 4 ARG 2 SR L AR SE B
PRICA] BE DA I AT R IE, ARFAPELLE D 100%, H 2,
W 4,
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Table 3 Comparation of results of coliform group detected by three methods

i i ke " I
ik . R CFHIE) HE LA
WEL 10" 10 10° 10 10°
1 3 3 3 2 0
KIGHERE MPN FH P45 R & T A
s 2 3 3 3 2 0 9300 MPN/mL . \E, L
T4k B R ER I TR
3 3 3 3 2 0
1 N N 100 109 9 13 1 0 /
iR VRBA ELLEHTE . T
x [I”\U’f . 2 N N 93 102 6 9 2 0 / 10000 CFU/mL = @75, ﬁ@ﬁ
SR E 21 fHER VTR IR
3 N N 98 104 7 12 0 0 /
1 N N 91 95 9 9 1 0 /
LRz WA MW LR T TE,
jj ﬁlﬂ . N N 99 93 7 11 2 1 / 9600 CFU/mL ﬁnﬁfﬁ fj‘L ?E
N 7L EWaRES WOk e B L 75
3 N N 98 102 5 10 4 1 /
N 240
Fz 4 THENTT ARG R
Table 4 Test results of seven detection methods
TR RRE
Jrik BRI (L) il 5 - 445 /(CFU/mL)
107! 102 107 10
1 N 118 15 0
2 N 115 20 0
Baird-Parker “F-Hr it 0.3. 03, 04 12000
3 N 118 20 0
4 N 117 9 0
1 N 123 12 0
2 N 146 7 0
Baird-Parker “F-Hr 1% 0.2, 02, 02, 02, 0.2 13000
3 N 120 15 0
4 N 135 8 0
1 N 83 6 0
N o 2 N 89 7 0
B R ROt 0.3. 03, 0.4 8800
3 N 90 7 0
4 N 91 8 4
1 N 110 12 0
N o 2 N 93 10 0
B AR RO 0.2. 02, 0.2, 0.2, 0.2 10000
3 N 95 16 0
4 N 102 12 0
1 N 119 9 1
. o 2 N 120 10 2
Baird-Parker }5 7 5L 75 1 12000
3 N 121 9 2
4 N 129 13 1
1 N 93 15 2
i N 2 N 99 9 1
G 0 A 2 BR T B 0 B R SR 1 11000
3 N 121 9 3
4 N 109 14 0
1 N 87 5 0
- - 2 N 80 11 3
PRI 3 A I 1 8600
3 N 85 4 1
4 N 90 5 1

T N: 24Tt
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i 22 4 7] LLE 1 Baird-Parker YR 3 A 1 R0 1k
45 L8 i T 4 W00 % BR D 000 T ARRT 4 B 004 A Bk
B R, Baird-Parker ZAR PR INON 8, HIHRHE N T
o T 4 B (0 4 BRI 00 5 3% RN 4 v 0,7 4 B T )
IR R A 00 o EL S A R A A A K L,
o 3N

oA 2 PO [RIEEFP i 9 0 B EL X 25 2R, $ERP ol 0.3,
0.3. 0.4 mL 7£ Baird-Parker V- Fl 4 #& 0 i €6 P Al 285 5 53
52k 12000 CFU/mL, 8800 CFU/mL, f%Fh& K 0.2, 0.2,
0.2. 0.2, 0.2 mL 7E Baird-Parker V-4 Fl 4 25 (4 55, AR 45
H43 512 13000 CFU/mL ., 10000 CFU/mL ., £ 0.3,0.3
0.4 mL &5 28 FHME N 0.2, 02, 0.2, 02, 02mL, A
TS NEE LR AT o, DB/ INRVR B S, G RA H

A TR ML T E ER, & OMARRNE
BRI, M EERE AR R, TRISFER
S AT S EREARXT R B, S5 2% T Baird-Parker SEARF THIZK
T IRFNRAT AT, LEARRE 1 B0 e S B A LU R ik,
AT R A TR T

4L H e 4E 5 8600 CFU/mL IR Tt i, Tk
MRS IR AN L ACH T BRI 7 i B3k 2
BHER A EREO mL IDARI4EA L, B4R T RHSF
W/MRZ, 7555 M E & . K50 ol BT R F 20 R B B
1R, BRI BGE A .

4 AT 7 MOy Es RIC B 225, FREIARR R
AT TEAE i, T LA 4 9 600 8 2 3K TR 4 245 R O [l vk D
Baird-Parker FARTECE IFE & 0.3, 0.3, 0.4 mL, B
12000 CFU/mL.,

24 BENNWIELER

ZKBEHIAEA 97 NI E S, Hrh ik B
KIGVERE . ST EOMEIRE . KI5 A IS A 5 55
B4 92.0%. 90.5%. 95.1%. 96.3%, ALK 4 11 HY
B RE5 R . ARSI RUESS RPN I3 5.

x5 BENWIESEREITFMN

Table 5 Proficiency test results and evaluation

EHE N7

WiH WYERE KBEEE . .
HIAGERR Ay [T
52
WiE A/ 23000 10000 12000 4
(CFU/mL)
kY 4362 4.000 4.079 /
(logoCFU/mL)
T8 EME:
Z{a -0.5 1.2 -0.3
FHE
I E Py il & T T

3 1

Z: INRE J7 55 UE SR RE S8 5 N 7 BIVe SO A7, 2R
P URERAT, B BRI BT, RE ARSI, S5 R bl A B
FIRF AT KAk, 75 V00 R A e R S T 5 S A 2
SR AARTE RIS R R KAk, KA AR R R A i 4
SRR, KRB 5] 2 B LR 25 4
Z UMK SR G AT A3 IR, e St i AR 1 5 i 4
ML T2 434380 KA S BREA TR G, s B Il 23
SFEHATET, 3R AT s A S BRI,
P vy NGRS HER B ISR B, R B SR A
Ewalli)rie e

ARSI I UE T 7% SECR T PCA BT, AT
Bl L 738 in— S e A 4 S BT VR & AE 1 T AU, R R GE
GG FmEE—ZA 5 mL AAABE, Hekg
RMMERE . SC P P 7S 2,3,5-840 = 2R B DA
M (triphenyltetrazolium chloride, TTC)f# &% BHLL (1, &)
FAHNTHEL, (R AT A3 R v & A w) B R A
BRI BRI IR IEFRMK Ay, Bl 1k A0 B A% g & 4 )

K IG G RESE Rt s, 4B Al BB SE g Fh s 17— 4k
%W, 78 VRBA Vi b IRIETEAS 5 K WA 2216
DR, HAE SO IR ST 00 i AR e BRI, 3 B PR e v, 2
R o AT A IE BRI T SE AL, B sRAS R .
PRI AR, FF PR A A S iE T AR B B L,
BETRGIFEFREMKE SR, T, BARES
H R R AN, RN IR ) R RN (R 2
UG D) 0 IS [E] AR A, AT AR I s A= 26 1, 25
R T

AT & E OB PRE T Baird-Parker A HERT AL
1E 25~50 °CIREFRA TR, ERIREKIRIHER . WA
EAH L RAERS), REMETRNZ, hFRiuk
TIRAFI T MR AED ZEE AR, HREHE. WA)E
IEERFE 1 h FHEE . JETIESR R BHI FER R
24 h, By 1k G A 1 U [ S R R ARG L BB, T
P840 B Sk R B e ek R A s 1 0 R

TEBE 7 B 3iE Hh SR ] 22 iy 2 [) 28 647 BB 7 B 1A
RO, AT DU S E A SRR MR R AR, $R s RS
FRAHERR T . AR RBIE S — AL 60 mL [R) B A6 4
DWH, HSBERRFEG TR, BT — X,
RSN H A R PG L e L AR ) e 2, $2
RN ORI e, B DR SE I AT B, ARSI R
1o 9 58 77 SR A FIE I o
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