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Comparison of the mold counting effects between potato dextrose agar and
rose Bengal agar culture medium

LU Zheng', ZHANG Xiao-Ai', DONG Kui', WANG Li-Li', MU Chun-Di?, CUI Xia'®

(1. Beijing Center for Disease Prevention and Control, Key Laboratory of Diagnostic and Traceability Technologies for
Food Poisoning, Beijing 100013, China; 2. International College, Beijing University of Agriculture,
Beijing 100096, China)

ABSTRACT: Objective To compare the mold counting effects of potato dextrose agar and rose Bengal agar as 2
types of counting culture medium. Methods Growth rate, specificity, and selectivity were compared between potato
dextrose agar and rose Bengal agar culture medium using 20 kinds of standard mold strains and 15 kinds of common

foodborne pathogen strains. Additionally, the counting effects of both culture medium were assessed using 36 actual
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food samples and 174 swab samples from food contact environments in refrigerators. Results

The growth rate (PR

value) of the 20 kinds of mold strains on both potato dextrose agar and rose Bengal agar culture medium was greater

than 0.7, and the selectivity (G value) was less than 1. However, molds on potato dextrose agar culture medium

exhibited more typical colony morphology, indicating better specificity than rose Bengal agar culture medium. In the

detection of actual samples, the detection rate of potato dextrose agar culture medium was relatively high, showing a

significant difference compared to rose Bengal agar culture medium (*=13.551, P=0.001). It exhibited a particularly

higher detection rate in samples with low contamination (¥*=9.929, P=0.001). However, for highly contaminated

samples, rose Bengal agar culture medium was more convenient for counting. Conclusion Using a single culture

medium can affect counting results. It is recommended to apply 2 types of culture medium or select an appropriate

counting medium based on the contamination level when conducting mold counting tests on food samples.

KEY WORDS: mold; rose Bengal agar culture medium; potato dextrose agar culture medium; counting detection

jilll

0 5l

BEA RS RFNZN, BERSERHZEENS
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o ERRGE . Tk EEE. iR FERRR 2R A, 3
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SIS HRTR E AN 5 2 TS YR 5,
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FREEFRUE, — AL FITE 10~150 CFU/g Zfa), K —Fh
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R sp A R Y, B — R A A
575 g 100,

H HI AT 225 0 & b v 8 A R D AR E A 56 [ BAM
Chapter 18-2001, HAFII. AS 5013.29—2009 ., [ Frpnife
LAI4L 1SO 21527—2008, FEX SuhnifErf 2 DL B B0
AR T S W ERAR B Y (S Tha s 8 - 1= S ]
K E GB 4789.15—2016 ( B ZEEZRRE &MY
SRR B ANEERTE0) W LSS MBI BiifiE (rose Bengal
agar, RBA)% JF 5k Fl 4 25 4 5 45 25 35U I8 (potato  dextrose
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1.1 R EK

T PAPRIE AR 20 £k, 225 A a8 CICC2474. #%
55 CIcC24718., Bilid CICC2487. #HihE CICC2219 K
BNCC336156., 246 ii%; CICC2474 . =B HI%EE CICC41254 .
Fa s CICC41386 . 4 H i 2 CICC2438 . & H %
CICC4034, 158 CICC2478., HHH CICC4036, fif4td
FF CICC4029 .4 JK %5 CICC4026 .77 i %% BNCC336234
BERPIE CICC2490, R4 A BNCC113713, HER#i)
P BNCC186247 . HIFBEcEEfE CICC123548 ., MR A%
CICC41290. # WEFEBURMERMERER 15 ¥R, 98
IEREZE AT CICC21261, &G MAEBRE CMCC26003
Je CICC21600, JCFLAERRE ATCC19615., 5% BRI 7T
4 CICC21546. Nl 7 BAAIGE CICC10870. FRAZANNIY
ARG CICC21633 K ATCC19115, KigiRss R
CICC10389 J ATCC25922., FUHFEIPI TR E CICC21484,
ARSI TR CMCC50041 . Rl MLAIRE CICC21617. 4
[CRERCH CICC21534., AWM ATCC29212, L L
RSV T rb b s 2k W B A O b o | SR E RS S
FERT . HP AR TR ER AR 0 T H ] R 2 20 R B P G
BRI, T R R A TEAR Y T
1.2 #&EKIE

2024 AEJLIT T B BB A 36 1, AERERL 8 1. 1B
RS BRET 6. FLSILHIE 6 4. Kkl 6 14,
SEYIKER 5 4. LR PR IX R HVKAR R AR 174 14
1.3 EFEMIKT

RBA . PDA ., VG Z B (sabouraud dextrose agar,
SDA). 7bK# %54 A ¥ (sabouraud’s dextrose broth, SDB).
Jiki M2 W B (brain heart infusion agar, BHIA) ik .0y WK A
¥ (brain heart infusion broth, BHI)ZE 5 325 (b 5L il b5 A
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Microflex LT ®A7EF 1] JFT 35 (12 [ Bruker 24 H]); VITEK i
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(31 Millipore 23 #]); MSC-ADRANTAGE =14 44 (36
[ Thermal 2\ #); KBF240 2% B35 5544 (7 Binder /A w).
1.5 HRKEMR

HiE GB 4789.28—2024 { &b L EZ M Bl
YRGS BRI B EOR ) |, K 20 BREE R AR
Wk, %4 SDA VR4l )5, %5 SDB Wiz, 28 °CHEF¢
24~72 h, KRG AL 0.5 27 Bl B R, E4T 10 F5H6
FERRE, £ 107, 10°, 107, 10°H1 107 5 MR
W, BAHREEERE 1 mL AL, 43518 A RBA .PDA
K SDA RiFe3LdRs], 28 °CHiFE 3~5 d Ja v R BRI E |
(10~150 CFU/ML)ASEAEATIEL, 1B R0 B B T
TPE 2 R G IR 5L LA TR TS S SDA 55973 b B 74 50 Hef
(PR i), BN R AAERRLL PR>0.7 MR F I HAT )
IR,
1.6 FHFFMNE

& GB 4789.28—2024, H 20 #REERIRMERAR, 2
SDA FAr2liES%)5, 430458 RBA “FARFI PDA P4z, 28 °C
Kt 24~72 h; [EIEPHE 15 Flve WL B R SOR TR bR I B R4
BHIA “PAR4i3EFRI5, 000508 RBA “FAA PDA PR,
28 °CHiJ7 3~5 d, WS WARTE 2 M TR i A KA 0L, LR
2 Pl IR IR B R 09 R 1
1.7 EEFEMNR

HE GB4 789.28—2024 i HFRBEREFEME N E IR
2, B e R OMEERE . KIBIRA TGS 15 R L alit:
BORRAERRZ BHIA YRS S5, ¥F0 BHI W,
30 °CHiFR 18 h, ¥5RFHIAK 0.5 3 U =W, A 10
L FERIER A B — PRI R 6 B 1R £8 43 85 RBA AU
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G AR 6, A RKE/NFL—F M 0, EiliHEAK
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H RAFEREE
1.8 i

36 MFHTE RS A MER BRI GB 4789.15—2016 (&
A E ARME S E YRR R R R £
— G EOE AT, 174 1R FIUKAR R RE i 2 B
GB 14934—2016 T ih &2 EFARME R ) Ak
FURIRBTRI . PRI 25 g T 225 g MR Eh 2%

R, AT E T 10 mL B R % vh R PR
RAT, AL 1:10 (V)RR 1548 2~3 B BRI B
BE, B RRRE R 1 mL AL, 43 BB IR B & B
RBA #5323 F1 PDA Ki 36485, 28 °CIE B 15 5% 3~5 d 5t
B, PRI T VR TS E
1.9 EHERE

WEE 2 PG FRIE B IRETETEAS | RPREL 2 FhRE IR
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Table 1 Growth rate test results of 2 types of different culture medium
T S SN [P S S
o 5 T 5 PR {fi Sk 5 T 5 PR i
ACFU/g)  /(CFU/g) /(CFU/g) ACFU/g)  /(CFU/g) /(CFU/g)
Al 83 88 1.06 80 0.96 Firs 34 34 1.00 34 1.00
CICC2474 CICC2478
" = = =k
i 2 2 1.00 2 1.00 B 61 55 0.90 48 0.79
CICC24718 CICC4036
=54 N é‘ =04
A 40 35 0.88 45 s | BeERE 25 26 1.18 2 0.88
CICC2487 CICC4029
== ey
B 55 50 091 60 oo | BREE 30 27 0.90 25 0.83
CICC2219 CICC4026
T
S 32 31 0.97 41 1og | IR 70 67 0.96 66 0.94
BNCC336156 CICC2490
Ju S s S
Al 83 83 1.00 65 07y | AAHRIE 45 40 0.89 37 0.82
CICC2474 BNCC113713
TR A s
B 40 37 0.93 50 125 | HIRHRIE 33 33 1.00 31 0.94
CICC41254 BNCC186247
= o fops Lot 71
RERE 43 44 1.02 43 oo [LHEEELE o 38 0.84 37 0.82
CICC41386 CICC123548
) 5L B W IRAEE s L .
20 14 0.70 20 1.00 Tkt Toikt / 26 /
CICC2438 ciccainon o TR R
G == N TR y—
B 16 15 0.93 16 1.00 GRCE Tok . Tk / 6 /
CICC4034 CICC2633
RN TCIE I,
FT2 2HEFEFRENRER
Table 2 Specificity tests results of 2 types of culture medium
HRE£ R PDA F:3: 3t RBA }i g3t

ZR (i C1CC2474

SRR, BVERE, Brate

SRR, BVERE, TR

& c1cC24718

SR, A T T

RIJRIBR, S22 50K, A a7

il CI1CC2487

23R, REfT

250K, F T

i 2 CI1CC2219

MELZGUR, WEOHT

FHIRIR, MB2H0R, wrERT

# 3 BNCC336156

MWELLGUR, WEOHT

FHIRIR, MBL2HR, wrERT

ZRtaph 2 C1CC2474

JalR, BVERIE, HTake

JalR, WVERR, 76

BT CICC41254

220k, REMfT

220K, Bh AT

L A CICC41386

2R, %A G, BTREE

SFHHZZGR, Mg A6, BTREE

Hy S8 CICC2438

HLLZGR, DS, BT KA

FHRBR, FH2ZG0R, AT mAe

15E % CICC4034

JER, WS, SR, BT EaE

JalR, WIS, SR, TR

14T CICC2478

SR, BURAE, SR, TS E

JalR, HORAREL, gk, A

#HTE CICC4036

JER, L BIE, hRZR, T s

SR, FLBIE, R, R E

fitf 2375 75 CICC4029

SRR, TN, SR, BT REE

SRR, ORARE, R, BT

4 KB CICC4026

JIBR, BT, Uk, T RERE

JRBR, BAPRE, 4R, AT A6

BA B CICC2633

AR, KB, URAREAR

ARRKRE, KE, MEAREAEA

IR CICC2490

FREOR, TR e

FHJRIR, 2R, RE AT

RA4EJ1 T BNCC113713

FEUR, TH2ZRER, AR

MER, W2AE, AR

H PRk T BNCC186247

FELR, 767 R0p 50

R, ZUR, a1

IS EE C1ICC123548

2R, LR, B 6

JRR, TG E,

MR A EE CICC41290

ARG, FEOR, IRARZEAG

AR, MZUR, IRAREAG

41 (0 B BRI MCC26003 FAK AR
478 0| EREH CICC21600 AR AR
AR ZE AT B CICC21261 KK KK
TCFHBEBRTE ATCC19615 FEK REK

v B BRI I A 1 1CC21546 FAK AR
Jili 48 52 B A FC1# CICC10870 AR AR
PN 2 NG A AR R G KK HAEK
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RS FR PDA ¥53i 5t RBA #553
PR AN MG A AR G T KK Sk
ATCC191151

Kk R1E CICC10389 AR AR
KA B ATCC25922 AR AR
UG ZEVD TR H CICC21484 FAK FHk
M 5 VBT TR CMCC50041 AR KA
B M MR CICC21617 FEK K
R UG CICC21534 KK FAK
2R IHFE ATCC29212 AR AR

F=3 2 MEFREEFEMKER

Table 3 Selective test results for 2 types of culture medium

G
R4 PR PDA RBA
FIR sk Rt
4O BRE CMCC26003 <1 <1
S WO AIRE CICC21600 <1 <1
WEREZE AT CICC21261 <1 <1
TeFLAEERE ATCC19615 <1 <1
T % i B B AT B CICC21546 <1 <1
Jiti % 528 1A FR I CICC10870 <1 <1
PG AN A AR G T < <1
CICC21633
PO AN L A AR EC T < <
ATCC191151
Kk K # CICC10389 <1 <1
KIa¥a [RTH ATCC25922 <1 <1
FUHGFEVTTIGH CICC21484 <1 <1
RV TTERH CMCC50041 <1 <1
B IR CICC21617 <1 <1
R BB R CICC21534 <1 <1
B RFH ATCC29212 <1 <1

24 AEEHERIKEHER

FH 2 FhEEFREEXT 36 PR RS S 174 PR b4 i B
B (VKA A Tt 210 EF7R I . PDA KiFR%E 155
PR BT, K 28 73.8%, RBA B3R 4L 134 14446 1 25 74,
R R A 63.8%, Rl 2x2 BUX 2 KB E AT 40T, *=13.551,
P=0.001, /NTBEKF 005, £HFEFE, FP RBA 5
PDA PR SR MR A 3 22 5 . 5 IRE S | 3%,
RS FL 5 FLA L G A T A 5 A T PR A v
50~150 CFU/g, #5315l R M AKi5 % (<150 CFU/g) . &5
Ye(>150 CFU/g), PDA REFR5E 210 1F52 PRt ih 8 i s
RARTG Y 135 1, TG0k thRh 64.3%, M5 20 1F,

EE YLK 2k 9.5%; T RBA BE LML YL 107 4, K75
Yk RNy 51.0%, @i gy 27 18, S5 g iR 12.9%.
PRI ZE ] PDA B RBA PR R 3R 35 15 e b H % 0
7 % 5 (=0.834, P=0.240), PDA FiF SL (9 fIR75 Ju bt th %
BEET RBA B3 5(°=9.929, P=0.001), &/~ PDA HA
S A R, ELIN IS ST PR A T EOR I, HL e
TRMPEMEE R R E R, ESAHRUESE. K5,
PRI EAAAERT, BT XEHRAE PDA FAEKR
W, W2 E R, SR, MMITHEURME, T RBA #%
FRELEIRAER R A [ PDA, 1 T HARIR 4 B 43 i
CLREFT DAE Ry B bE D B 9, 8 AT LA 85 R BR AR 4, T
VA3 G, DA 9% 168 S8 A T4 R E At 8 T 1 2E K S8k, DR AE
TG YL B S BRAE SR BRI R RBA B35 3 HLAT PR3,
T3 ARSI T R AR K B ARG, T RBA iR
T 18 5 U AT 0 5 B S g, DT SR F 22 TR T4 45
W3 4,

2 PGSR B R IE A ATE AR
L TR TR AT BE PR Y AT S B T AR AT . A RN
2 5 /R, PDA BEFRIEM I 21 #Rith 8 . 178 BR 5. 4 4%
B HAWER 459 tk; RBA BRIk 25 thili s . 162
PREEE . 20 BRBR . HALEE 557 Mk RA KX 2
TG IR BE | AR R A I A X AT R A T 22 S 00 Hr, AR I 2
R E/RTE PDA Il RBA #5975 E il 8 (*=0.036, P=0.486)
FIHA 2 B (*=2.207, P=0.078)FIXIHF A TC B % 25 5, 47
(1’=6.311, P=0.007) % E5(*=8.691, P=0.002)H%}4fi %
SR, #8 PDA BRI T RX —RAERKK NS,
KRR FE A RBA 55373 HA AT ARG H 45 5L
AXTFEHX G AR 2250 F & 05 TR A
PDA B35 3L 5) 1 U A K L SRR « MELATHE) ) A,
AH%L PDA $5 555 RBA 5555 5 HA A7 AR

R4 2HMEREL 210 BIFERBEEREER

Table 4 Molds detection results in 210 actual samples using 2 types of culture medium

" AR TSR {59 [<150 CFU/g(mL)] iy est S 754 [>150 CFU/g(mL)]
Bk i 2 /% A N
Mk <150 CFU/g(mL)/{%: S R /% >150 CFU/g(mL)/%t G 2R %
PDA 155 73.8 135 64.3 20 9.5
RBA 134 63.8 107 51.0 27 12.9
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Table S Analysis results of mold flora in actual samples
- i1 T B HoA g

3 73 HART A% R AL AEXTAR /% L3 AR A% 73 LEROETEEA

PDA 21 3.2 178 4 0.6 459 69.3

RBA 25 3.3 162 20 2.6 557 72.9
3 % ®

BB R LA DA RS 2 e PR AR AR T
KEBE AR, B, BE SR Bk
Hil i E LA BREBEARE, BB B &
B DR I R VR £ DB R L R AR A G
HTi PDA #5555 RBA B3 3:4E ) GB 4789.16—2016
PIJ (2024 AFEA6 5T B S A P R B0 R M TR
FME ) B T EOR I R A FE e R R, ACBE T S
F W PDA B #H S RBA Ri#REAARKRF SR F L
R ES, 65 IR 5L 05 5k DA B SE PR BE B AR R
BRI Y BT PDA 13RS RBA RiFRIEM L H
BB A R TG Y Y SEBRRE i DL B FLAT A A K A B R AT
TET, RBA $5553L 45 PDA Bi 3R 3L o 5 F 15 8 sH M HER 1 11
ek

PR E AT A REER, HWEER
R REERAERPT Y, ZMEEFER YIRS AR
LS GO & S ) e LN P 1 i et e - =
IR, HEREERE N, LI GB 7099—2003( £ i
YA FEME KA. TR TARE) A GB 19640—2016
CRMZAREZARUE thiEA Pl b ) A, 240 TR SRR it
KR /NTF 1x10* CFU/g, 1125 B BRI 20514 150 CFU/g Al
50 CFU/g, RtxS FaERHEUE R B EPIU N TR, 1
FRILMERR R IS T, & HEE T EEE SR, R Xt
B AR KA S ERAE, [BICieE PDA Bt
W RBA KR S0 JCHLE H T T A 8 i T8O 5,
W AR B B R RO W SR X T R SR A R
25 BT, RIS YRR AR, W2 FEE HAE KR
HARE ST R TR, AU RBA K7 9R3E, nl R
FHRMAER, AFTFIE. RS R R, e
BOR it BEEAT I SR % T S S AR B ST I L A PDA
B, D AMEAT—Rh B —BE 3R B0l FHAR A A] BB A
R, TR A R, RSO T 5 % 2R
TR T5 O 1 £ A fE E AT 55 TR T B0k DU B, 2 B GB
4789.35-—2023( E M E & EFIRE B RHMEYFRE 7L
FREEH I ) A1 GB 4789.15—2016 AJLIEEA{#i] PDA &5
RBA 5 i 855 3% B, 3 15 AH W) A BE B T 1R V% Bl e 32 0
10~150 CFU (W FPARSEATITEL, DARRARER = B0 144 R
52
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