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Abstract

Objective: To investigate the subculture stability of 3 strains of Staphylococcus aureus isolated from
food sources in China. Methods: According to the requirements of GB 4789.10-2016 “National food
safety standard food microbiological examination Staphylococcus aureus examination”, the changes
of Staphylococcus aureus isolated strains during subculture were observed from the aspects of mor-
phological characteristics, growth characteristics and biochemical characteristics. Results: The
morphological characteristics of the 3 Staphylococcus aureus strains showed stability during trans-
ferring continuously every other day within seven generations, and each generation of strains
showed the consistency and stability of colony morphology on Mannitol sodium chloride agar,
Baird-parker agar, Blood agar and RPF agar. The growth rates of the 3 isolates-of FSCC (I) 223553,
FSCC (1) 22301717, and FSCC (I) 22301533, in passages 1 to 7, and ATCC 25923 on the 4 media men-
tioned above ranged from 0.92 to 1.28, 0.94 to 1.18, 0.85 to 1.19, and 0.87 to 1.06, respectively. The
3 isolates exhibited similar growth rates to the standard strain, with P>0.05, indicating no signifi-
cant difference between generations. In the API Staph identification strip and MID 69 identification
strip, as well as staining microscopy, catalase, oxidase tests, and plasma coagulase tests, there were
no significant changes in their biochemical characteristics, and the identification results were all
Staphylococcus aureus. Conclusion: The 3 isolates of Staphylococcus aureus can maintain the stabil-
ity of morphological and biochemical characteristics within 7 consecutive generations every other
day, providing preliminary research foundation for determining their potential as reference strains
for scientific studies.
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3 68 & BRI (Staphylococcus aureus)&—FT IZAFE TR Ky 3B 22 [IREHVEAI B[ 1], W]
gl 2 LB B AL M SORE, PR R £ B (O A BRI Re 8 P AR i B A RS R & P E2]-[6],
FAEFAGR T RIS MR RV TR, & —MEENQIRMESURE, ERERESEOHEREIEED
W — H SR YR SRR 5 AL[7]-[9]. —E LK, BE A A S bR AR 4 v 05 %) BR i 51
NBUR T, JEE A B I L 4% GB 29921-2021 (£ 224 [ 52 bR v T 20 0 o BI04 g PR &)
A

F T 5% 1] Sl S 4 1) 0 R A PR R E B AR h e AR R B EE R, XA R AR i T
HMEIBEREIR, Gl SRR R R A B, TE S P B 00 A B A A BR B IE A A L AR A R AR
W eE 25, I ol ] il X 2 ) 2 24 1) <6 e £ 9] 267 R B 800 P 1) B 2 SR 2 —[10]-[16] - R H A7 GB 4789.10-
2016 €13 i 22 4 B AR B S AR VDA 36 08 (0B A BRI AT 36 ) DA R R NS5 A6 B0 A 28 47 Ml b
SN/T 0172-2010 €3 D& 5 rp 38 (ORI AT BR AR IR ) FISEE CHNEE 2= ) [17], — B R A Baird-
Parker BfIEE5 7= BEBR B 7 VKA 4 0 (0 A A BR B, IR P SRt SRR AT L 4R ek T g o s O o D R AN
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AMIF% 1SO 6888-2:2024-03 (Tl A= — £ il H gt o] i 1 24 6] 26 1R 1 (< 0 60700 287 K A R LAt b 288 T3
MK 7% - 5 2 3By A SRR AT 48 A JE B IR R 2R B M 7 15) DU SR H NS5 B0 Ay 22 A T s e
SN/T 2154-2008 € H3 171 i 58 75 i 9] 1 3 260 3 B A 0 72 S L 2 4 4 2 11 DR B R B R B R ) A 4
L35 244 B 1 R B (RPF) 355 7 o AR R4 10 25 e ] A 00 60 <5 355 €086 27 BR B PO B A o I RIDAJF 90122 0 1 3
AR AR R 509 A P (0 BTk DR 20 R A I RO IR I BT, IS BB AR Lt S W12 1 6 68 o V04 4R
FRfE. HEVE N S B A S P L B P A B O A BR B A R — BT MR KR, =
FRAENEI 73 BERRAE 9 B AT B 32 AR BRI AR HE B RR B 7812 0 7E Hb [ £ ot o (K380 4% 25 R AL RR A

R LEAL AR ] B 2 S 80— S S R (0 A P AR MR ARk, B PR I P A QR e M e R 2 12 T A R 5 S
PSR s KA A ekt . AR — AR AR RE R B G R AR S, SRR T e il A k181241,
JIT CALE 388\ T 37 1 A Z00Rf 2 B 1) 2 A AR AR A

ARG T A ) AR A 2 e e L 2 R0 5 97 i SRR A A R 7 B A i ) R A
RITBAEREIT 5 4R[25]-[27] MBS 28 1RFF 77 S B LA 4 TR 81 0 R S 4 22 YR U R bk R 2 7% 1 A
PR, BAACRBUONBE RIS TR, BHHEE R, BEETEARAER . BRI B R I8 A4 A3 e PR
TR D E[23][29]. A TR 3 A o Hh X B 51 4 0 (08 A BR 1 2 B R AR AR AR e, AR sziont 3
CARHAT A =R . TS U E AR SRR AE B AR AT R I, BGAEIG 3 BREE R 15 RETE LAk 1
GG RFF AR B AR RHIE IR, NEER B REAE NS5 B Ak TR0 T 32 i i I F e el

2. INERE
2.1. RF

JRTE K G R E E RS 7535 (TSA, #t5: 3105757). MFARAELS: G0428Y). H &z A LaNE iR ks 3 5
(t5: G0370Y). Baird-Parker Bifli(Hlt'5: G0402Y). RPF BG5S : G1000Y). % KPOMIL S
6104043). flifFEHLS: 6104094). FAHHRACHL S : 6104044). AT M HLS: 6104063). BHI Azt
S G0368Y) () A YU AR A IRA T 2 5h): API Staph A4k % 5 4 (1 [ AE kg AR A 7)), MID69
HE A% 58 26 (P2 ) MICROGEN A ).

22. UBEERE

Wasp touch B HERM (2 ABE /A 7); Smart counter F ) VS R AR ILMAENIFHIH IR A
7); BSC-1360-LIIB2 4% 4 M (AL 5 AR B /R 8%); HVES0 K E4(H A HIRAYAMA); DNP-9162 i
SR A0 IR R AT A ).

2.3. EFk

3 Wkt (0 4 BRI 20 B FR[FSCC (T) 223553, FSCC (I) 22301717+ FSCC (1) 223015331¥k AT A4
TEEPIBE TR, AR o B B ER B ATCC 6538 st A BR1E ATCC 25923 Hi) RE &Mty
A TR ORI,

2.4.
BB S 3 HReE O A ERE R 7 A% GB 4789.10-2016 #EAT LA T 5288, I UAAnHE R RS
O ERE ATCC 6538 F1 ATCC 25923 /£ RE B 1k .

2.4.1. EEEBYER
JRGG 7 B ARAE TSA AR _E3EHHAIE A (Mo) )G, 1E 4C &AM N IRAF 24 h, FAE TSA RHEELHE S
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B 1ASA), A A AR O AR S NAR, 3 1 55— ARE S AR AR AR T RS TR Bk,
N AR < R, EE0 3 ) R I 1T AT RFAE

2.4.2. BERSKEKENR

23 s ) H R A AN IR g 1% 97 95 . Baird-Parker 35 l§ . RPF B fl5 bR 25 Ut B A T4, AP —
i, ZH GB4789.28-2013 (il 22 4x [E Z b A & i iAW e A B 15 R B AR B o 2K ) D7 VAT B
HATEL, WP B RLE FIRFARAN TSA “FAR EIBETEA . TR MRS =TT, SR
B TSA. % R AR FAEKSE Pr:

A
P K,
Ns—— 55 7756 F AR _E (0 B VA S 0T 24918
No——Z LI 3R 36 TR _E RO T4 M AOT 18
2.4.3. HEAC4RAERR
SRR I 7 AR AN S U B AT 2 IRt EALEE. Al RT3, API R MID AE14L

2.5. #IEALE

TR AT HME £ ERERR, EFMEEBRARRERTEZ5, P<0.05 R R-EFEENE
5, BdE P SPSS 21 # A,

3. ZBRE5 0
31. BHARRER

3.0.1. RaFEH, Mis, SUBRE, ATmRRABER
HIE 1 FTUAE Y, 3 MR BARA 1~7 AR89 GYERIR, flBgRR e AR RIE, IR e i i fE vk, 4 A
TRPR T e 3 A6 BRI 1 LAY AL

Table 1. Results of staining microscopy, catalase, oxidase test and lyophilized plasma test

F 1. RBHEG. B, SHELE, FTMRKNER

S O A BR T
i B B G OME
2 FSCC (1)223553  FSCC(1)22301717  FSCC (1) 22301533 R T SR
1~7 1) (1~7 1%) 1~71%)

AR 01 G'BRE G'ERH G'BRE BIrF &
fi B 56 + + + B
A EER IS - - _ B
RT3 + + r B

e -0 B AR BRI .
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3.1.2. 7E Baird-Parker TESFIE AR 4 KIER

22 2 ATLUE H, 3 MR BRI 1~7 ARTE B #5 i AL BN B e 15 772 2L . Baird-Parker 33/l If1-F-4R . RPF
B R R 73 b RFAEYE SN SRR EE RR ATCC 25923 #[E, F£H 3 ¥k BARES RIS IE I & i (3 %)
BREATE BB 4 PP b ) S AR AE

2 3 f1%2 4 WTLLEH, 3 Bk BIFk FSCC (1) 223553, FSCC (1) 22301717, FSCC (1) 22301533 ] 1~7
FRAFIFRAE B R ATCC 25923 75 H S2 B S AL NI HE RS 77 3% . Baird-Parker Bifi. IM°F4AR. RPF ZifiF 4 N7
B ERA KRR, 2508 0.92~1.28, 0.94~1.18, 0.85~1.19 A1 0.87~1.06, 3 ¥k BHk ShruEE bk ATCC
25923 fHik, P>0.05, &AL REEE .

Table 2. Characteristic reactions of 4 strains of Staphylococcus aureus on four types of media

2 ARERBCAEKEELPEFE LRE RN

FEAEYE S
Rl FSCC (1)223553 ~ FSCC(1)22301717 ~ FSCC (1) 22301533
(1~71%) (1~71%) (1~7 %) ATCC 25923
HERmE LR wReRn, A Wik e e, M Wik G, FEA  REeEG, M
FrAE AR AR e Gt

Baird-Parker ¥ /Ig

W RN,
By — i, fE

R R,
Fl o — T, fE

RO, HE
NV, AESLAN

R R,
Fl o — T, fE

A EE—EHE  HANEE @ E R HANZH — & e
AR WYEHEA pE HEREAE B Yé}%‘ﬁﬁﬁ%ﬂ’aﬂ TRV S B B Ve I
2N 2N AR E2N
RPF 5l 7)2@‘75, E iﬁ’é?@f, FJ i)?'é‘?%“;ﬁﬁ iﬁé?ﬁ“ﬁ,ﬁ
BIAAATER BIAAATER FL A ETERR BIAAATIER
Table 3. Summary of growth rates of 4 strains of Staphylococcus aureus on four types of media
RIAKESREBEEREENMERE ENEREERLE
. Fsc(c1 £I7) 42%3553 FSCC( 1(I~)721?€)01717 FSCC( 1(I~)721?€)01533 ATCC 2593
AR P KR P KR P K
Baird-Parker 3 i 1.03£0.02 04908  1.03+0.03 0.6684 1.12£0.06  0.2552 1.05+0.10
H BB 0942002 05396 1.00£0.05  0.075  0.89+0.04  0.902 0.87 +0.09
Hi~FAR 0.97+0.03 0.1925 1.05+£0.04 0563  1.02+£0.07  0.1929 0.94£0.10
RPF i fl5 1.11+£0.08 0497  1.09+0.08 0.3274 1.07£0.06  0.349 1.06 + 0.07

Table 4. The growth rate of 4 strains of Staphylococcus aureus at various generations on four types of media

T4 ARERBCAEKREELPEFE LERBRERER

| & =2 e AT 8
Baird-Parker HE&E; jk LR M~FAR RPF i Jig
B TRk
P1 1.07 £0.04 0.93 +0.05 1.01 £0.05 1.28 +0.13
FSCC (I) 223553 P2 1.03 +0.04 0.97 +0.05 0.96 + 0.04 1.15+0.09
P3 1.01 +£0.03 0.93 +0.02 0.97 +0.03 1.13+0.08
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P4 1.02 £0.03 0.93 £0.04 0.96 £0.02 1.03 £0.10

P5 1.01 £0.04 0.97 £0.03 0.95 +0.01 1.09 £0.12

P6 1.06 £ 0.04 0.96 £ 0.02 0.95 £0.02 1.07 £0.05

P7 1.03 £0.07 0.92 £0.04 1.00 +0.04 1.04 £0.07

P1 1.10 £0.09 1.01 £0.05 1.07 £0.10 1.05+£0.07

P2 1.02 £0.10 1.05+0.10 1.00 £0.11 1.18 £0.08

P3 1.03 £0.08 0.96 £ 0.04 1.10 £ 0.06 1.17+£0.12

FSCC (I) 22301717 P4 1.02 £0.06 0.94 £0.03 1.07 £0.06 1.12£0.15
P5 1.04 £ 0.05 1.02 £0.03 1.06 £ 0.04 0.97 £0.10

P6 1.03 £0.03 0.95 +£0.03 1.04 +£0.04 1.11 £0.15

P7 0.98 £ 0.05 1.04 £0.03 1.01 £0.02 1.02 £0.13

P1 1.19 £ 0.06 0.91 £0.09 1.09 £0.11 0.99 £0.08

P2 1.05 +£0.08 0.85+0.09 0.97+0.13 1.09 +£0.10

P3 1.18 £0.09 0.85+£0.10 1.11 £0.08 1.16 £0.08

FSCC (I) 22301533 P4 1.15+0.10 0.94 £0.16 0.93 £0.07 1.09 £0.12
P5 1.06 £0.10 0.92 £0.06 1.03 £0.08 0.99 £0.08

P6 1.07 £0.05 0.90 £0.10 0.99 +0.05 1.12+£0.13

P7 1.12 £ 0.07 0.89 £0.12 0.97 £0.09 1.05+0.07

ATCC 25923 1.05+0.10 0.87 £0.09 0.94 £0.10 1.06 +£0.07

E: BRI TSA, P NAH.

32, £EGER

3.2.1. API Staph ¥ &

3 BRSO ERR AR AERE ATCC 25923 1) API Staph R G5 % 52 45 R W4 S B kR 1~7 RN Rl — [ b 58 4 AH
&), 51838 Staphylococcus aureus, TR 0N 777+ 97.8 77.7 F197.8, TAHH 58 0.9, 1.0, 0.9
H11.0, FSCC (1) 22301717 S5k ATCC25923 584=—%L, FSCC (1) 223553 Fll FSCC (1) 22301533 5
ATCC25923 I 2 RIE T ks R AUK R BF(ADH) ) S AN R, BT DAAF & MK, (B T E5A%] 0.9, T (Mt
g IR S e 4R 5 R MR HRIZIR AR, &AEUEN 1.

3.2.2. MID 69 % E

3 BRI EFRIE MID69 R4t FUEE 4 R WL 6 (FHtk 1~7 KA E— BG4 HIE), 4518398 Staphy-
lococcus aureus, TFEFMSHZR, LW EMEBKE FSCC (1) 223553 F FSCC (1) 22301717 M3 S hrdErk
ATCC6538 —FEX AL WIS —HE(TUR), FSCC (I) 223553 Al FSCC (I) 22301533 AL 52 2 UK fit iy
(ARG), FSCC (I)223553. FSCC (I)22301717. FSCC (I)22301533. ATCC 25923 Hl ATCC 6538 iX FL %
FIFFE R 3N 99.2% 99.64%- 100%- 100%A11 99.64%, FH:HFA FSCC (I) 223553, FSCC (I) 22301717
A ATCC 6538 NIEZHI%E, FSCC (I) 22301533 Al ATCC 25923 ¥4CHFA —kE, NI FHRI%E. FSCC
(1) 22301717 % Jx .45 55 4 0 €07 %) BR A bR E BRI & ATCC 6538 584 — 3.
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Table 5. Identification results of 4 strains of Staphylococcus aureus in API Staph system

= 5. 4 & BB EEIKEE APl Staph RELETELHER

+
ik REER RELFE
GLU FRU MNEMAL LAC TRE MAN XLT MEL NIT PAL VP RAF XYL SAC MDGNAG ADH URELSTR Gl /%
FSCC (I)
223553  + + + + + + + - - + + + - — + — + - + — 6736152 77.7 0.9
1~71%)
FSCC (I)
22301717 + + + + + + + - - + + + - - + - + +  + - 6736153 97.8 1.0
(1~7 %)
FSCC (I)
22301533 + + o+ + + o+ o+ - - 4+ + o+ = = + = + - + - 6736152 77.7 09
(1~7 1%)
ATCC
25923 + + o+ + + o+ o+ + + o+ + + o+ o+ 6736153 97.8 1.0

Table 6. Identification results of 4 strains of Staphylococcus aureus in MID 69 system

3 6.4 RS HBEEHKEE MID 69 RFLEELER

. J i gt R R Ge
L] 2
LAT CPG NIT SUC TRE MAN NAG MNS TUR PHO BGL BGN URE ARG PYR Gl /%
FSCC (I) 223553
T + + + + + + - + + - + - - 664 21
(1~7 1%) 77 99
FSCC (I) 22301717
X + + + + + + + - + + - + + - .
(1~7 1%) 77666  99.64
FSCC (I) 22301533
X + + + + + + + + + + - + - - 64 100
(1~7 1) i
ATCC 25923 + + + + + + + + + + + — + + - 77766 100
ATCC6538 + + + + + + + + - + + - + + - 77666 99.64
4. ¥Wig

WAL Z POESAR PR 5 R AR, Bifefae R AE AR, FEOLAE A RER 2L,
NS BB o B AN REA B DR, B LRAL AR R W HRR I BRI, ARABAE, R, witkk
AL TLER AR R [22] [24] [29] [30]. VR NK S B PR HEAGTE R, AR FL A8 57 (10 3R B AR AE
AR E, SRR BT BIARE P, B ORAIE BRAR AE 1 SR AL A 2 TS ORI I BT BB A R b
FTbh, T H kAR M PR AT L B [31].

TS5 i VAR IS TE 40 1 % e P B MR L, AR A 0 R AR 415 4 A 55 37 1 2 o AN [R]
BT = AL B BRAR U = 45 57 SR AN [R] 6 AR R, ik AR 04 235 (1 D V2R A X S ) R AT E S 75
T 6 8% 75 2 20 1 1) 4 5 4 3, () 8 ARG . SRR AN A 1 S AR IR IG . A3 HLIR 6 A e 25 ) A Ak
B MR RN . BSOS . AWFAUE ] APL. MID BiRhAE AL %5 REERIN X 3 MR(% 7 A0) 43
A BRE 5 BAREAT T %%, MRS E TRE. MAN. NIT. URE PO b H & 45 8 5 — 41k
SERTEAE I, BNIE T EESS RGN, AT 3 PR T (0 B BRI 7 BEAR AW SRR NG AT 2
S: FSCC (1) 22301533 TEVA MM AE . OB AR EEVE I . BE[ERE IS TE . 0 R PR IR A1 25 77 TR AE LE FSCC (I)
223553, FSCC (1)22301717 12, AR, BREACHIHA 8, RIS ATCC 25923 H k. 1l FSCC
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(I) 223553, FSCC (I) 22301717 AMRBHA —HE, 5 ATCC 6538 5 AL .

AR AIFE bR, 7 FE RS PIRT I[O T SE Al _E s n 1 H BE e AU AN B IR B SR L A0 RPF B, H
Pl F AN B MR R R AR VR T B 25 e, R 2 TR 30 40 s A U 1 # i - BR £ B, RPF B flERUE T
1S06888-2:2024-03 F1 SN/T 2154-2008, == % FH T~ 56 240 B1 i Jir SV A PR 490 B 7™ I % e [ Pl 7% 70 55 o« A
FAERFH, 3 PR BRI AR RPF SRR I H BR B2 =R, ¥ e 3o Ji U A P B O 7= A ol il g v 12k
XU E 5 H R B S AL OB IE RS 5555 . Baird-Parker 355 T ML iR IR 45 AR SE, Xk 0hn 7 %
SE AT SR

VTAER,  H T 4 B E0 7 2 BR R IR s LR (1 35 0 DA B i A6 200 FH T -5 S0 i 2 1 TR R P EH B, A
TSGR T AR AR BRI N HME[32] [33]0 JUHCAZ M FF 40 7 AR 42 32 (47 %] BR B (Methicillin-resistant S. au-
reus, MRSA) [34]F07i J3 v 85 2% 4 3% (05 %) BK B (Vancomycin-resistant S. aureus, VRSA) [35]IAH 4k H 81,
PR PUERIRITIARAIER, CLSI X 2 H i) 24 £ 3% (8] % BRI 10 I B b v B R80T [36], 4
TR T BR A 1) 24 Bl IR AR ok BB B . R SO BRI SR AR ARG I RS R M . AR AT T 50
UE, ARAERNZGTE . 35 7 BRI Ao 1A M BEAR S50 7 T M AR fe o N — 3R PRI R 1X 28 75 T i i 7

T Ji5 22 B A BRI FL R B BRI [37], FRBHIX 3 k70 B9 BRBA% 15 SOiE i, B FEBbR  BUR . SRR
W R s AR S R RRAE . BRI EEREE A IE DL DU R 2 PERRIE . MLST 20 BURHIESS, (B TRME. A7
SR VR R R T 7 B S5 Bt B8 Ak, X SR bR IS A RS S M L DR, B R mE, R
IXBERE BT 7 —ZHX6 R PCR 51470, L 1 S o 3 bk < v € ) ] IR AT P PR T Vs

5. &hig

ARSI 56308 o UL 5% < B € ] R TR ) B RAE 22 P IR 2 v (AR R TR G DU B R BRI, A5 A
orERESAL R 7 AN, REE ERENE ARHEBA RS, 5EGD ERETEES -8, A
WETCIR LR 3 PR BT IR E S8 (0 AT BR T 70 BEAR TR B AR 2 7 A, LA vl 1A 80 46 BR A T 1A 2 OB S AN R
BAERHIE, 5842 HAHSRARHERE AT 5 AR R, W TR 06 < o (M 46 BR TR AE LT AR H B AL
PABUIRRE IR 3L . Baird-Parker BJlE. RPF BUIR. 2 RALOW. M. SULEERRAC. YR MK A1 BHI A%
SERE IR IR B AE P . ML T B SRR A AR R IR, XS B AR BAT T [ X 73 2 B ) e
S B T ) BR A R TR R AR SO, T S L X BRI T T SR AR, B e AR R, AR
NZHERRHTREEFL, MRAET SIS AR iR 3 BRIRTHR % B AR I RE f S RAE P SRR HEAT TR IR I
WFE . AT R BRE R B R BEAT WA A it 2 06, i 3T PT OB L PSS MR TR R ) A el g2
SHCERHH. AR R R E), VRS R RRSE TSR O T R S i e SCH

E&WMAE
[ 5% # S F R i R (No. 2018 YFC1604201).

SE
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