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Specific spoilage organisms from aquatic product
and prediction & prolongation of the shelf life

YANG Xian-shi, XU Zhong, XIAO Lin-lin
( East China Sea Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Shanghai 200090, China )

Abstract: Fresh fish and lightly preserved fish products are welcome by the global market, however, they are
also among the most perishable food products. The research on specific spoilage organisms (SSO) reveals the
spoilage process of aquatic product. This paper reviews the current knowledge (past ten years) on SSO of fresh
fish and lightly preserved fish products with particular emphasis on characteristics of SSO and how to apply this
cbncept to determine, predict and extend the shelf life of aquatic product. During storage, the microflora changes
owing to different abilities of the microorganisms to tolerate the preservation conditions. SSO is defined as special
microorganisms which can increase rapidly during preservation and has the ability to produce off — odours and off
— flavours associated with spoilage, and spoilage metabolites. Identification of an SSO relies on comparison of
the sensory and chemical characteristics of spoiled product with those of isolates from the spoilége microflora.
Generally, the SSO of fresh fish may be a single species or genus, but the ones of lightly preserved fish products
will be more complex. One exciting area for use of SSO aims to obtain quantitative knowledge about probable
behavior of SSO and their function during the progression of spoilage. Thus mathematical models on the growth
of SSO are established to evaluate the quality lost degree of product, which provide a sound information for the
rational development of devices to monitor loss of products shelf life. Models for the growth of Pseudomonas
Spp, S. putrefaciens, P. phosphoreum have been established, and validated for shelf life prediction of seafood
successfully . Another application field of SSO intends to develop the techniques to prolong the shelf life of food
products by inhibiting SSO targetedly. Targeted inhibition of spoilage bacteria during preservation reduces their
growth and results in a significant extension of shelf life in despite of the activity of non - spoilage organisms has
not been influenced. Such techniques have been applied in perversion field of fresh fish and lightly preserved
fish.
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Fig.1 Typical changes in total viable counts (TVC),
specific spoilage organisms (SSO) and metabolites
produced by SSO during storage of fresh seafood
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Tab.1 Examples of specific spoilage organisms (SSO) in different seafoods and of methods for their enumeration
%5 ¥ E B W E R
product typical SSO enumeration method

R R BRKHE BB (20 ~ 25T, 3d)°

fresh chilled fish stored in air Shewanella putrefaciens' iron Agar
EE Y] CFC 3§ (25T, 3d)*ERPRHT
Pseudomonas spp” CFC agar or conductance method

HBdRURER G R s B R AT FE#T#: (15T, 10 ~ 50h)

fresh chilled fish storedin vacuum or MAP Photobacterium phosphoreum' Malthus conductance method

PLERBS Lactic acid bacteria®

NAP Bijl§ (ph 6.7, 25T, 3d)*

NAP agar
BRARKHE STAA BflE (25, 2 ~34d)*
Brochothrix thermosphacta® STAA agar
BOP>10- 15T R R i 2]
fresh fish stored at > 10— 15T in air Vibrionaceae
2 o 2r
o 4 & VRBGSE?ZEB ) TSA i 3% #
Enterobacteriaceae (30T, 48 h)
TSA with overlay of VRBG agar
15~25C IR/{ASE AT HAaEN R
I L AR FRHERE S & BHEHE (35/44C, 48 h)*

cooked and brined MAP shrimps and possibly several other
packed lightly preserved seafoods stored at 15 — 25T

Enterococcus faecalis

S & B agar

TE: s 1 AR OK B I 68 2 LRI K B A ROK O 28,3 S I P AR L4 R A PR

Notes: 1. typical of marine, temperate-water fish, 2. typical of freshwater fish and fish from warmer waters, 3. pour plating, 4. spread plating
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