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Development of reference material of Staphylococcus aureusin fish
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ABSTRACT: Objective To develop reference material of Staphylococcus aureus in fish. Methods A certain
concentration of Staphylococcus aureus bacterial suspension was mixed with 10% trehalose solution, and the
irradiated fish meat was divided into vials at a ratio of 1:2, and the reference material of Staphylococcus aureus in
fish meat were prepared by vacuum freeze-drying technology, the one-way analysis of variance method was used to
evaluate the homogeneity and stability of the samples by F-test and #-test. Results After analysis, Sbb
(uniformity)=0.023<0.3¢ and Sbb (short-term stability)=0.016<0.30, Sbb (long-term stability)=0.021<0.3¢ (¢ using
the international standard deviation of 0.25), and |f| is less than #-test, and the uncertainty is 0.186 log;(CFU/mL
(k=2). Conclusion The experimental data show that the reference material of Staphylococcus aureus in fish meat
developed by 10% trehalose concentration and vacuum freeze-drying has good uniformity and stability, which meets
the intended use and can be developed in the next step.
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Table 2 One-way ANOVA table
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Table 3 t-test analysis table
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Table 4 Weight changes of Staphylococcus aureus before and
after lyophilization

s (‘HFEEE ‘zfr;JFuﬁﬁ %ﬁﬂﬁﬁ P~
MEE/e HESg /g
1 19.0 23.9 19.8 83.67
2 193 242 19.8 89.80
3 19.5 242 20.1 87.23
4 19.2 241 20.0 83.67
5 19.4 243 19.9 89.80
6 19.1 239 19.7 87.50
7 19.3 242 20.1 83.67
8 19.2 23.9 19.8 87.23
9 19.4 243 20.0 87.76
10 19.2 24 19.8 87.50
FHME 19.26 24.1 19.9 86.78
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Table 5 Homogeneity test results of reference material for the
determination of Staphylococcus aureus (GB 4789.10—2016)

gy AU RUEH/(logiCFU/mL)

Qﬂ:
Beg g AR

ACFU/mL) /(CFU/mL)  #:giq sE o
1 5500 6200 3.740 3.792
2 5600 5200 3.748 3.716
3 5400 4400 3.732 3.643
4 5500 5200 3.740 3.716
5 6300 5700 3.799 3.756
6 5200 5600 3.716 3.748
7 6300 5800 3.799 3.763
8 5800 5000 3.763 3.699
9 5500 4800 3.740 3.681
10 4900 4900 3.690 3.690

xR 6 SHBHEEKENEREHERHIMRIEHTESNER
(GB 4789.10—2016)
Table 6 Analysis of variance results for homogeneity test of
reference material for the determination of Staphylococcus
aureus assay (GB 4789.10—2016)

Fim  &fF
SS AHE MS FE Sbb
- FHE R
410\ 0.019647 9 0.002183
1.81 3.02 095 0.022
21N 0.012056 10 0.001206

R SROEABHKENEMEERYIERIEERE
(SN/T 4546—2017)
Table 7 Homogeneity test results of reference material for the
determination of Staphylococcus aureus (SN/T 4546—2017)

ghap oy AERXTEE/ (logiCFU/ML)

bt
e AR

/(CFU/mL) /(CFU/mL) ZE ] ZEL 2
1 5600 6000 3.748 3.778
2 5500 5060 3.740 3.704
3 5400 4200 3.732 3.623
4 5600 5000 3.748 3.699
5 6200 5500 3.792 3.740
6 5500 6200 3.740 3.792
7 6400 5900 3.806 3.771
8 5800 4700 3.763 3.672
9 5400 4900 3.732 3.690
10 4800 4900 3.681 3.690

*8 SHGCHIKENEMEERYIMRE T EDNE
(GB 4789.10—2016)
Table 8 Analysis of variance results for homogeneity test of
reference material for the determination of Staphylococcus
aureus assay (GB 4789.10—2016)

Fii B
SS HiE MS FfE Sbb
- RE W%
ZH1A] 0.024806 9 0.002756
1 3.02 095 0.023
19 0.016704 10 0.001670
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Table 9 Summary of short-term stability test results of reference material for the determination of Staphylococcus aureus

H 1 IR /oC i} il /d el ) 1 R ZE R 2 MR ZE R 1 5 WHAZE SR 2 X5
/(CFU/mL) /(CFU/mL) /(log;4CFU/mL) /(log;yCFU/mL)
6400 5100 3.806 3.708
2023.3.7 4 1 6700 5400 3.826 3.732
5600 4900 3.748 3.690
4600 5600 3.663 3.748
2023.4.6 4 30 5900 6000 3.771 3.778
6800 5500 3.833 3.740
4500 5300 3.653 3.724
2023.5.6 4 60 5000 6100 3.699 3.785
5200 4600 3.716 3.663
5800 6200 3.763 3.792
2023.3.7 20 1 6200 4800 3.792 3.681
6200 5200 3.792 3.716
5800 6300 3.763 3.799
2023.3.14 20 7 5600 5700 3.748 3.756
5800 5200 3.763 3.716
5400 6300 3.732 3.799
2023.3.22 20 15 5900 5800 3.771 3.763
6000 5400 3.778 3.732
4900 5200 3.690 3.716
2023.3.7 36 1 5300 5000 3.724 3.699
4600 5500 3.663 3.740
4800 5400 3.681 3.732
2023.3.12 36 5 4700 5100 3.672 3.708
4900 5300 3.690 3.724
4600 5900 3.663 3.771
2023.3.14 36 7 5300 4800 3.724 3.681
5000 4400 3.699 3.643
5100 5300 3.708 3.724
2023.3.7 45 1 4900 5100 3.690 3.708
4800 5200 3.681 3.716
4900 5300 3.690 3.724
2023.3.10 45 3 5700 4900 3.756 3.690
4500 4800 3.653 3.681
4600 5000 3.663 3.699
2023.3.12 45 5 4800 4900 3.681 3.690
5000 4800 3.699 3.681

R0 SREFEFRENEMEFREIREMRB S ESTER

Table 10 Analysis of variance results for short-term stability test of reference material for Staphylococcus aureus assay

SS AR MS FiA FIGFE FER LS Sbb

20 7] 0.084120 35 0.002403
1.43 1.75 0.95 0.019

HIN 0.060523 36 0.001681
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Table 11 Staphylococcus aureus assay reference material short-term stability t-test analysis results
; N ) _, RERAEITHEAR

WEECC  MEPPIE SSRTHE RERE O RHER b W K

4 30.33 3.738 0.000767 3.715 0.0674 0.0011 0.00485

20 7.67 3.759 0.000470 3.755 0.0011 0.0001 0.00048

36 433 3.701 0.001362 3.695 0.0118 0.0118 0.00679

45 3.00 3.696 0.004728 3.682 0.0269 0.0053 0.02277
ML R ILE B R B, F (EH<F 551, W, MRRAE 1. 2. 4. 7, 12438 5 ASEFRLEIRE, XHFE

Sbb=0.019<0.30, [, |8;|¥/NTF ¢ KE 58, EBABRUERR 52
Fase i,

R AR RD 4 °CAMHET 60 d, ERERIE
20 °CEAF T 15 d, 36 °CAIF N 7 d Fl 45 °C&FF 5d, #
Y 4 B O AT R TR 45 R e AR Ak, RRAR AT L
FEH RS T ig . FES IR R e R A 2R

QK It e A

I VR S 56 1) 4 B AR B AR AR S5 1 18 °CLLF
BRI o FETIUSCIR RE MBS 1] 2 YA R PRAE R & P RE AL
I 3 A3 E S A TASN, AR () R[] o5 R S %% s i A TR

®12 SHEEBRENERESDKPREMRES

sl AT 4 B 6 R 5 R AT 1 A, R i 5 R A MR
DN AR ] o 4 € 8 ) BR AT il A AR M P A ) 285 23
SFTANTF & 12~13,

Wil ¢ RIREIFES x N 520, vy 3.724, BN
0.00542, By} 3.696, S| 0|4 0.0431, Sp Ky 0.00358, ¢ K%
{E>4 0.00921, |8, |<t K dafl; Wil FREIER, FIE<FIGR
{H, Sbb=0.021<0.30, HEWIFRUERE St EARE I o AR HERE i
FE-18 °CHAF T ARAF LI 1 47 IR TG S0 540 U BH b v
FEh RS BT, BOXFE A BN E R 1 4R, RSk
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Table 12 Summary of long-term stability test results of reference material for Staphylococcus aureus determination

H EEERC il Ml es | ks 2 LS 1 X WMHAZE SR 2 X5
/(CFU/mL) /(CFU/mL) /(logsCFU/mL) /(log;(CFU/mL)
5200 5000 3.716 3.699
2023.4.6 -18 1 5800 4800 3.763 3.681
5500 4900 3.740 3.690
5300 5800 3.724 3.763
2023.5.6 -18 2 5900 6100 3.771 3.785
5500 5700 3.740 3.756
6100 5500 3.785 3.740
2023.8.6 -18 4 5700 5800 3.756 3.763
6200 5100 3.792 3.708
5100 5500 3.708 3.740
2023.11.6 -18 7 4700 5000 3.672 3.699
4900 5300 3.690 3.724
4600 5000 3.663 3.699
2024.4.6 -18 12 5300 4800 3.724 3.681
5000 4900 3.699 3.690

®k13 cEHEFEREMNEFEESKPREMFENTR

Table 13  Analysis of variance for long-term stability of reference material for Staphylococcus aureus determination

SS A MS FiE F i 418 HEHEE Sbb

2 [A] 0.025224 14 0.001802
2.00 2.42 0.95 0.021

HH 0.013509 15 0.000901
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Table 14 Determination results of reference material of

Staphylococcus aureus
1% 84/ (CFU/mL)
K5
HE 1 HEE2 HEE3 A ME
1 4500 5000 4800 4800
2 5200 5300 5100 5200
3 5600 5500 5500 5500
4 6100 5900 5800 5900
5 4900 5200 5000 5000
6 5300 5000 5100 5100
7 5300 5500 5200 5300
8 6300 6200 6000 6200
9 5800 5500 5800 5700
10 5100 5300 5000 5100
11 5900 5700 6000 5900
12 5500 5300 5400 5400
- |
/(1ogT:(£éF§/mL) 3728
A2 784

) E BEPAL

FZIE RB/T 1512016 € £ i folt 24 9 5 o A4 00 g )
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