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Comparison and analysis of 4 methods for measuring and reviewing
Clostridium perfringensin mineral water
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ABSTRACT: Objective To compare and analyze the effects of 4 methods on the measurement results of
Clostridium perfringens in mineral water. Methods Based on the measurement audit work instruction, GB
8538-2016 National food safety standard-Test method for testing natural mineral water drinking and GB
4789.13-2012 National food safety standard-Microbiologyinspection-Clostridium perfringens test, the sulfite
polymyxin sulfamethazine (SPS) agar and tryptose sulfite cycloserine (TSC) agar in 2 standards were used for
culturing. And then the simultaneous detection of measurement audit samples and simulated water samples were
carried out by the filter method of pouring the upper medium and the filter method of not pouring the upper medium.
The recovery rates of Clostridium perfringens were compared between the 2 media, the analysis of variance was used

to measure the measurement audit samples, and the paired t test was used to simulate the water samples, and then the
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impact of the 4 methods on the consistency of the counts of Clostridium perfringens in mineral water was evaluated.

Results There was no significant difference in the test results of the 4 methods, but the target bacteria was difficult

to appear black after being cultured without pouring the upper medium, and the target bacteria was black after being

cultured by pouring the upper medium. The average recoveries of Clostridium perfringens from 3 manufacturers’ SPS

media and TSC media were 89% and 98%. The standard deviation of the TSC medium and filter membrane method

of pouring the upper medium was the smallest and the most stable. The measurement review results were |Z| <2 and

0 CFU/ 50 mL, and the results were satisfactory. Conclusion The method of pouring the upper medium by the filter

method is more suitable for the detection of Clostridium perfringens in mineral water to ensure the accuracy and

quality of the test results, and it is recommended to use TSC medium as the first choice.

KEY WORDS: Clostridium perfringens; mineral water; measurement audits; sulfite polymyxin sulfamethazine;

tryptose sulfite cycloserine; pouring the upper medium
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(36+1) °CIREHEFE 24 ho HEE 2R, UL AT KK TSC #4
FRIEA S W IG SR M %

AR R=R PR IR R ERUS L 3R L
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FH ER 4 FhoOTIE, $ 2.7.2 JTPHRAE, KB T A
FEMER 2 IR, 151 SPSS BRI 22500, HHAs
RAFEESR, BEHOKEE, EE 101R,38 A SPSS 4R
FABCXT ¢ BB %F AT, HeR s R e 22

3 HREHR

3.0 4 FR7FIEINE E AR RIS R AR

4 5 P T B2 AR A SRR T A R LR 1,
izl SPSS A T 22 3 B kAT AN, WG FOKOF a
=0.05, BRI E 2, AR EEIELE 3. /W
F 1, £IUFH, B MAL19-AT10 2R 4 B A6
IR AR, KgEH % 0 CFU/S0 mL, i3 2 ATRIEH,
A Fh T ERIARE S MA19-A264 25 5 W ZPE(E Pl 0 363,
KT 0.05, BEHH 4 Fho ikl k25 2 R AR, —3L
T, FEG MA19-A264 ) SPS(H). SPS(A) . TSC(H).
TSCOR)A Flr g i ki 45 5 433l k985, 890, 1020,
945 CFU/S0 mL. 1] I TSC K5 %3 AR I 25 S0 57 o

F1 NEFZHERTSEBERBRVER(=2)
Table 1 Test results of Clostridium perfringens test samples(n=2)

AT S [V A SR WA F AR 7 &8/ (CF U/ )

6 ity i 5 o g
SPS(#1) SPS(X) TSC(#) TSC(W)
MA19-A264 JE 10" 107 Rl 0" 107 JE# 10" 107 JEE 10" 107
MRS 2R 100 10 AR 85 10 ZARWEE 106 15 ZAEEE 92 13
ZAF 97 13 ZARE 93 7 ZARA 94 12 ZARWEE 97 10
BIEPEAG TR / 100 / / 85 / / 106/ / 92 /
97 93 94 97
455R(CFU/50 mL) 1000 850 1100 920
970 930 940 970
MA19-A710 A B 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
4594 (CFU/50 mL) 0 0 0 0
T /RN AT LI B R
*2 NEFRZHMRUERNEARRFHERFENTER0O=2)
Table 2 Basic description statistics and ANOVA results (n=2)
AT J5 VAR 25 SR CP- I (A i 25)

(i ETRE SPS(#1)(n=2) SPS(RL)(n=2) TSC(¥.)(n=2) TSC(A)(n=2) F P
MA19-A264 985.00+21.21 890.00£56.57 1020.00+113.14 945.00+35.36 1.409 0.363
MA19-A710 / / / / / /

T P RRKIATE R AT
®3 NERHGHASSEEREEERFIEN=2)
Table 3 Characteristics of Clostridium perfringens colonies(n=2)
SPS(#) SPS(X) TSC(H) TSC(H)

B s
MA19-A264 EEXE V) L) KA BBORE . DE IR A RO, WEBK
MA19-A710 A K A K PRI RS THE K

LA T X EENTYIE) B VS E VI SN NT F S ) B, WEREKR
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3 ATLIE M, FEREME LR R BRI
T, BRI R R, S0iE L RR SRR RS B
R R BA, TIWIERG, XaHE, R0 H
FRETE TSC RiFRILAMIE LR IR R G A8 HEVE
PHOEK, ZATE ARG, B TR IR
REFIFH SPS H5553E | TSC KigREEP MW AREREE . MIBKERER
sk, IR A AL R N e YR 2R A BRAb T
A TR B RBUR ™ SRR TR 7E SPS 1537 4E | TSC #%
FRERE KRR, HREE SR AN I, T
W A = 3 2o A 0 A A 5 0 T I LR A kB 1
A PSR R SRR bR i B A
FEWERR AN e ELEE b B B SR 38, gk A REE 2
e B e T4, MELL™ A B Ay o, EiEd
FUELUE R, SR LER R ER, RS
HEZEMB Rl 7, FEEREhE T R
TS, EREFRIEA 7 b TSC IR IE00 W R IR Eh Ak e IR
ke B SPS BEFR ALY 2 4%, IAIIMAE TSC 37 1)
AR TR e o 2 BB R T A, TSRS
A B H K 5 T

LRI R BURA SPS BRI T i 2
FRA TSC B8, JFRE 2 AhRE =3k b Frin B 4k Z xd
PRI TCI IR, B TSC 8535 5 b B 3R 22 2 B % %
2 T8 AN B A1 4 R 22 B3 A 200 77 B4 400 1 4 T L SPS %5 77 3%
TR Z T R B e e b o, G54 L EJLS, Ao
TSC 3537541 F SPS #5557 5E,

FEiD MA19-A264 Fr U455 1, SPS(L) . TSC(R) I Lt
SPS(HL) . TSC(HL)TE AR 25 R, X i FAE S i
TREAGTIE, BREERSHIE 2RISR
T AR RBEAE AL, RERG, 5STREAZEAR
B, BMEX Sy, SEOMEETDHE S TR A B bR
W, mIGTHEEE R . i L2 RS, WAL
L EREYEREA, ST TIERRERE, 55X,
T E TS %,

3.2 SPS IEFE. TSC EFEX =R IEEREEUL
FERHIF2

SPS. TSC 2 Pk iy S SRR 1A Il i 2R 45 S W,
F 4, EREHEN 3N TEFAK, TSC Bzt R
B 5
3.3 4 FEEFHERIUKER S EERERNER
AL

4 P 5 AN AL DL K AR r A 7 AR SRR TR A i 45 SR
WL 5. SPS(HL)L A 5 Al 3 Fhy kIR ECY . I8
SPSS B A FRBC XS t K B AT 4347, Il FoK - 2 =0.05,
BTG RILE 6. hiFk 6 WTLIEH, SPS(H).
SPS(X). TSC(H). TSC(A)4 Fift Jy i XJ LA ACHTE 4G M 45
RIS K 83.5. 84.9. 89.4, 89 CFU/50 mL, Fpifii#
959 9.24.9.06, 9.07. 7.32, FRiEZE TSCR)<SPS(A)<
TSC(HL)< SPS(Hf), HiF 4 Ry kibrE2ZMEARK,
ULEHIX 4 FPO7 vk R I 25 S0 B Rk 3h, A5
M2 A2 B, SPS(HA)S SPS(AW). SPS(H)5 TSC(H),
SPS(H1) 5 TSCROMM 25 H 1) B EHE(E P 43518 0.723
0302, 0.129, =F KT 0.05, PiHT SPS(H)E S Hifl 3
T AR A B 25 SR 25 SR B 3 4 R I vk A ARG
S5 MR, {H R TSCOR) YRS B Ay K6 I 45 5145 e
PruE2E R/, BT S /)N
34 NEFZREERMILBRERNENFREE
K B S0

R 2] G B8 AG E R A F 5 [ DU PR H 0 R AR SR
IR ER MA19-A264 4552 |Z1=1.4, MA19-A710 A% AL
/TR, IR Z)<2.0 MRS, 2.0< |2/ <3.0 H7T
BELEI, |Z=3.0 BRI A IR R/ T HORE e e
7RI KM EE H Sl 0 CFU/50 mL, 3340 A i 22 iy Jg g 17,
DUV A2 SO R . X U ARSI = A =
o e DR s T A I 16 (19 25 1 LR 5 T LA 1) R 2
B/, ML A B0 41 15 LA o B 1l

F4 SPSHEFE. TSCHEFAEMN~RERBRERWEILIER(%)(n=2)
Table 4 Recovery results of Clostridium perfringens in SPS medium and TSC medium(%)(n=2)

i etk
— SPS(A) SPS(B) SPS(C) TSC(A) TSC(B) TSC(C)
RS
PR IR (ATCC13124) 94 85 85 100 95 97
88 93 86 100 91 105
AT R RN 4 91 89 86 100 93 101
bR 2% 4243 5.657 0.707 0 2.828 5.657
3T R EWCRE 89 98
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5 BEHUKHEREBRERNLE R (CFU/50 mL)(n=10)
Table 5 Detection results of Clostridium perfringens in simulated
water samples (CFU/50 mL) (n=10)

4 HFiL51TR

ARWFFEXRT L TR TSC Hi3edknl SPS ik, LI K

I Irik R IIEMOEIE 2L, 2 AV, 6t 4 ROy ik
SPS(#1)  TSC(H#.) SPS() TSC() . .
A=) XU A 5K b S IR AR TR AL G IR R . 4
1 » o3 o o3 KW, s B2 AR, 2 FEEgRsL B HARE S R A,
fie ikt G E BR A A0 TP 0 B ek DA X A i [, A A g
2 92 79 73 87 TR R AER T . 4 FhriE b, [RIRSRH] TSC H59 BAE
3 76 82 99 103 P R R — ik R 2 D, BN .
A Sk PO T K R R AR R RE 5
* ” v 7! (ACAS-PTSS3) 47 26 KW SN, 18 HIWHLEHIE,
. 7 ot 84 91 7 RERELERARWE, | RERELIAFE, WA
6 97 77 92 96 69.2%, bb X 25 S il B e A SR K LAt B A B e ik 15 B
; 75 o1 7 . o H2 R I St R 2E AN 0 32 R 2 AR i
[R]85, 56 4 BRI B Jr VA48V H bR 1 R 40 18 0 i X 4,
8 & 105 81 7 I J B R o PR TSCR S0 bR e 7 ik
9 82 93 85 83 WE T SRK A SRR, AekE ISR ol &k, If
0 % %6 o8 %6 HPLIER A TSC KEFedk, Mo ORI 25 3 i e M 0T
HAR S S = B S KT
F o RHUUKERNERMERERG I EREI t 1854 R(n=10)
Table 6 Basic description of simulated water sample test results and paired t test analysis results (n=10)
BEXF P-4 7 E 22 )
HFR ZAEXT 1-HXT 2) t p
BeXT 1 Be Xt 2
SPS(HL)EL X} SPS(W) 83.50:9.24 84.90+9.06 -1.40 —0.365 0.723
SPS(HL)ELXT TSC(H) 83.50+9.24 89.40+9.07 -5.90 -1.095 0.302
SPS(H) LT TSC(A) 83.50+9.24 89.00+7.32 -5.50 -1.671 0.129
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