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Isolation and identification of contaminating molds in spoiled oyster sauce
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ABSTRACT: Objective To explore the molds contamination of oyster sauce after open-cap and deterioration, and
isolate and identify the contaminating molds. Methods In this study, the 6 kinds of oyster sauce in 9 different home
kitchen environments were used as research objects, and the molds in the deteriorated oyster sauce were separated by
the three-point separation method, combined with morphological characteristics and ITS sequence analysis for
identification. Results The molds contamination in oyster sauce in the home kitchen environment mainly were due
to the dominant growth of microorganisms in the environment in the oyster sauce. A total of 35 strains of molds 16
genera, were isolated from the deteriorated oyster sauce, of which 9 strains of Penicillium, 4 strains of Talaromyces

and 4 strains of Aspergillus were isolated, which accounted for 25.71%, 11.42% and 11.42% of the total number of
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strains isolated, respectively. Conclusion

Penicillium, Talaromyces and Aspergillus are the main moulds

responsible for the deterioration of open-cap oyster sauce in the home kitchen environment, which can provide a

research basis for the quality and safety control of oyster sauce products in the process of use.
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Table 2 Total number of moulds in spoiled oyster sauce under different domestic kitchen environments (cfu/mL)
il A-4 A-14 A-20 B-4 B-18 B-24 C-4 Cc-12 Cc-22
Hi (6.40£1.02)x  (3.00+£0.41)x (3.0£0.25)x (1.00£0.20)x (1.10£0.35)x (1.00£0.41)x  <I1.00x <1.00x  (1.50+0.82)x
107 107 10’ 104 10° 10° 10* 10* 10°
- (4.60£2.21)x  (2.00£0.20)x (4.00£1.43)x (1.00£0.20)x (2.00£1.23)x (3.10£0.41)x  <1.00x  (1.00£0.41)x (3.00£2.00)x
107 10° 107 10* 10* 10° 10* 10* 10°
3 (3.00£2.25)x  (6.00£0.61)x (3.70£1.50)x (5. 00i3 27)x (1.10£0.41)x (1.00£0.41)x (1.00£0.41)x (1.00£0.41)x (1.50+1.02)x
107 10° 107 10° 10* 10* 10* 10*
4 (5.50+3.47)x  (4.00+1.84)x (2.70+1.84)x (3.00£0.82)x (1.00£0.41)x (8.30+0.41)x (2.00+0.41)x (2.00£0.41)x (8.00+0.61)x
107 10° 10’ 104 10* 10° 10* 10* 10°
- (5.40£0.20)x  (4.00£1.84)x (4.10£1.63)x (5.00£0.41)x (2.00£1.31)x (8.60£0.41)x (3.00£0.61)x (1.00£0.20)x (7.501.22)x
107 10° 107 10* 10* 10° 10* 10* 10°
e (3.50£0.63)x  (1.00£0.20)x (3. 50i0 61)x (5.00£0.20)x (4.00+2.86)x (9.00+1.43)x (3. 0010 82)x (1. 0010 41)x (9.00+1.22)x
107 10° 10* 10* 10* 10*
- (1.30£0.35)x  (1.00£0.20)x (3.90+£3.27)% (6.0£0.50)x (5.00£2.06)x (8.10+0.65)% (3.00+0.82)x (9.00£0.41)x (7.00+1.63)x
108 10° 10’ 10° 10° 10’ 10* 10* 107
" (5.20£4.29)x  (1.10£0.41)x (4.00+0.82)x (4.0£1.63)x (3.50£0.61)x (2.00£0.50)x (6.00£0.65)x (4.50£1.22)x (3.00£0.41)x
107 108 107 10* 10° 10* 10* 10° 10*
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Mold isolated from different samples
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Fig.2 Fungal phylogenetic trees in different samples constructed based on ITS rDNA gene sequences

B Z R e H T A TR
ARRRIE T L WA AR MR R T T s, PR
0 H B P W T [ R TR A A T A AR,
HEAT IR AR Y SEe, B U M B 2 18 . A
SR AF T — ek CURBR S TR, A TS YR
a2y eE)s . NRER . FEE . IR
REMAR R . kA S PV LR BRI/ N R D JRURL, X
B I AT B AlAR, RN I SR T AT M E AR W S e

W5, SEERWL, Bt R b (0 P RR DI 340 B 2 7 2 P

XK IH DLE dh UL IR bl 5 e 1 e 7 2 J i R
Z, (HERRE AR UL (H A IS8 A B 5 Qe B
T B 1A AR AR A B R S 2 AR TR PO e i 5
BLRIR AR TS R i B P RIS R . LA Bk
B DR TR 2 A 2 S B i WO ) o L T,
SARSCWIGEAE R — 2, RUIMEREE B 53 N )R | TRk
R e A 25 R 5 i g A - BT o i MR o )



246

B dn 2 4 R R I A 4R 55 16 4

®3 BROBEHERNEESL

Table 3 Identification results of 48 isolated mold strains

BEPH o R WK TR R P A 0 P A R A R AR R T
PRz T BRI L s AR 3l 37 i K

il \ BRAR BB RUBBRC! . 5 T LA DL OB AR 11 39
1 AL (Penicllium cher mesinum) RS TR 5 (1K, R, LA LR
2 R 24075 %5 (Purpureocillium lilacinum) A —
3 $r2% 3 KB-2023 (Phytopythium aff. vexans 3 et f LA = ) e ‘ s

KB-2023) B KRG B AR R fE 3, B LFRAT
4 U JA S (Trichoderma haranum) E B AGRAE NN, WEITH A R R
5 I} FE 5575 71 I (Curvul aria eragrostidis)
6 PEAR 22 14 (Tal aromyces verrucul osus) x4 FEHRGBHESEMA
7 PEIR 22 1 (Tal aromyces verrucul osus) Table 4 Type of mold in different samples
8 HEIR AL £ % (Cladosporium cladosporioides) FE b s
—————— , o HHEME
9 /R 72 7 2% (Penicillium herquei) ETR
10 R 7 25 (Penicillium oxalicum) B, ORI 2R . AR B
11 J08 11 % (Aspergillus fumigatus) HI IR E . BORBHLR . TR TE M a . Biautha
12 P12 575 %5 (Penicillium sumatraense) M EFLE . RIS, SE%H
1 SERBU Annulohypoxylon nitens) " [
1431 IjF#E%%z@[Z;“]m:[%l(h((iurvuIarithra););cicola) ) H2 R, WK %5%‘ REUHE, Wi, AR
o — . R RRETE . AN, R &
15 74 2 (Penicillium tropicum)
o A H(Penicillium ditrinum) AL, B LT R R
17 S h 2 (Aspergillus acul eatus) H3 L
18 7541 ¢ JJ T (Fusarium incanatum)
19 W% 75 22 (Penicillium sclerotiorum) e ANRGTE , BERAS AT . PR 22T . BE205 5. A
20 Z 115 Kz 9% (Arthroder ma multifidum) H4 FR TR . ML . P ER . EREH. |
21 # 55 (Aspergillus flavus) BEE. HHE
22 KW Bz B (Pithomyces cynodontis) M. WAk M . RIEE R . Periconia
23 Periconia epilithographicola Hs epilithographicola, X5 &% . FLRR W EE. %
24 % 4k 71 1 (Fusarium decemcellulare) TR | B BT . OBUR AL PR 2L TR . AR
25 S/ W R T (Talaromyces diversus) I H I T
20 L 7 8% (Penicillium solitum) AR FLR U . BREONG . JESRECH I
27 A i 5 (Aspergillus requens) B g, mmwaE, B0 S, TS
28 U255 %" B3 LXB-2014 (Phomopsis sp. B3
LXB-2014) . N N, M e e 1 N
29 % 2 (Penicillium sclerotiorum) - WA AL, IREEHITT 5 . Z4RETH . BiauthdE . R
30 & {0, 1B 45 B (Tal aromyces aurantiacus) ZALE . RO
31 1 A 25 71 i (Curvularia lunata)
32 i 2 (Aspergillus westerdij ki ae) g PEIRZZT . SAEWORER . Wil . AiE . TR
PR H g FH 35 B (Paraconiothyrium WL RIVEP W WG
33
cyclothyrioides) SN . LIS TEE . BCATKGH . BRI
34 $iH B0 (Curlaria |unata) R A VR WU
35 L4 fL i Earliella scabrosa) MM e 3KB2023. SREOIH . HlE.
3 22 H(Schizophyllum commune) (POAYHO iy . 20508 B3 LXB2014, FRE
37 % 41 A% f1(Cladospor i um tenuissimum) 5 R
38 L2 T L i (Cubamyces lactineus)
39 4% 7 % (Penicillium sclerotiorum)
40 [1 1% (Gal actomyces candidum)
41 K S A 1t (Periconia macrospinosa)
42 ¥R 240 75 55 (Purpureocillium lilacinum)
43 8 (2,515 1% (Tal aromyces aurantiacus)
44 Y% 5 i (Daldinia eschscholtzii)
45 R [CHE 57 % T (Talaromyces aerius) o ]
46 i iz 3 14 (Periconia echinochloae) . T ﬁ&j(‘%ﬁﬁj%j IOXZEOJ%O .
47 Z 41 2 4% 3 (Pseudopestal otiopsis theae) 3 HER ). E%%E(b)ﬁﬂﬂ@ﬁ@_ﬂqﬂﬁ%ﬁ
43 L 2 (Aspergil1Us niger) Fig.3 Microscopic morphology of Penicillium (a),

Talaromyces (b) and Aspergillus (c)
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