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ABSTRACT: Objective To isolate and purify specific spoilage bacteria in spicy crabs, and screen a formula of
spices to prolong the shelf life of spicy crabs. Methods Specific spoilage bacteria were isolated and purified from
natural spoiled commercial spicy crabs, and identified by physiological and biochemical characteristics and 16S

rRNA sequence analysis. The bacteriostatic effects of extracts of common spices were evaluated by selecting spoilage
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bacteria from different genera. By further determining the total colony-forming units and volatile base nitrogen values

during the storage of the spicy crab, the preservative effects of the spices were evaluated. Results Totally 15 strains

of spoilage bacteria were isolated, including 10 strains of gram-positive bacteria, and the others of gram-negative

bacteria, which were 3 Staphylococcus sp. strains, 6 Leucobacter sp. strains, 3 Proteus sp. strains, 2 Providencia

vermicola strains, and 1 Arthrobacter sp. strain. The inhibitory effects of different varieties of spices on the growth of

spoilage bacteria were different, Eugenia caryophyllata Thunb, [llicium verum Hook, Amomi Semen, Murraya

paniculata, Gardenia jasminoides Ellis, and Alpinia hainanensis K. Schum had antibacterial activities against the 5

tested bacteria. The formula used in this study could reduce the total number of colonies and the volatile base

nitrogen contents during the storage of spicy crab. Conclusion Suitable spices can prolong the storage time of spicy

crab and can be used as a natural preservative for spicy crab.

KEY WORDS: spicy crab; spoilage bacteria; isolation and identification; spice extract; antibacterial activity
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Table 1 Basic characteristics of 15 strains of spoilage bacteria

R =2 R3S HIFBE HEERRE
XLX-1 BB, M€ ERIN +
XLX-2 RE, JeiieiE, FLHe Bk +
XLX-3 BB, BT, AE PR -
XLX-4  BUEMNER, #i%ET, a6 Bk +
XLX-5 BB, Jalir, AEWHAAE R -

FITE, %% F
XLX-6 B, %ﬁfg w0, LERIN -
XLX-7 BB, %5, WY, a6 PR -
XLX-8 R HLEE, 116 KAFAR +
XLX-9 BB, 16 ERIN +

XLX-10 B RS, H6 KR +
XLX-11 BB, %5, JLA6E FR -
XLX-12 BB, REOGHERE, M BRIk +
XLX-13 BB RIS, e FRAR +
XLX-14  AGEEST, e, %o Eik +
XLX-15 B AR, M€ KAFR +

TE: 73R 2 R PE B, <R B 22 [RBA TR
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J&TATEAT B 8 (Proteus. sp), XLX-5 Fl XLX-11 J§ T %
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Table 2 Molecular biological identification results of 15 strains of spoilage bacteria

Btk 5 T HA SR OC R I T AR Accession No. KA /%
XLX-1,XLX-8 ,XLX-9 ,XLX-10,XLX-13 ,XLX-15 Leucobacter tardus R1-6A HQ154561 99
XLX-2, XLX-4, XLX-12 Staphylococcus sciuri ZLynn1000-43 KY316479 99
XLX-3, XLX-6. XLX-7 Proteus penneri ALK515 KC456568 99
XLX-5. XLX-11 Providencia vermicola ALK619 KC456588 99
XLX-14 Arthrobacter nicotianae BS12 KR063192 99
R3 TRIFERPAKERIHINERR(=3)
Table 3 Antibacterial effects of different spices extracts in hot water (n=3)
I B B4R /mm
Bk >
AT H IS BET e+ (i T A FE [EES
XLX4 - - 14.3+1.03 13.9+1.56 - - - -
XLX14 23.1+2.04 12.9+1.12 16.7+1.04 - - - 17.8+1.26
XLX10 16.8+235 12.2+1.25 - 11.3£2.12 - 15.0£2.13 -
XLX5 23.7+2.13 14.6+1.05 - 14.3+1.46 12.04£2.46 - -
XLX6 23.842.56 11.1£2.12 - 18.842.56 - - 12.5+£2.43 -

e AR R ELAR (mm), =R AR RCR . TR
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Table 4 Antibacterial effects of different spices extracts in ethonal( n=3)
T A% /mm
[hi¥e ANTH EAN J\SI TR W B ¥R R%
XLX4 23.542.46 12.2+1.86 15.542.03 11.0£1.36 9.5£2.03 11.5+2.04 -
XLX14 18.0£2.08- - - - - - -
XLX10 18.742.16 - - - - 11.1+1.86 13.8+2.24
XLXS5 - - - - - - -
34 EEEHRE U s
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Fig.1 Effect of spices on the CFU of spicy crabs (n=3)
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Fig.2 Effect of spices on TVB-N value of spicy crabs (n=3)
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