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Microbiological Evaluation of Surimi-Based Products

under Different Packaging and Selling Conditions

Yi-Wen Chen, Hui-Huang Chen, Lin-Huey Ferng, Kao-Jung
Huang and Chih-Hao Lai

Department of Food Science

National llan Institute of Technology

Abstract

This study was to evaluate the qualities of surimi-based products in relation to
microorganisms under different packaging and selling conditions. Six kinds of
products, including tenpura, fish ball, chikuwa, kamaboko, crab analogs and fish egg
analogs were selected from local markets to examine the indicator and pathogenic
bacteria. Tenpura and fish ball were served as traditional surimi-based products, while
chikuwa, kamaboko, crab analogs and fish egg analogs were served as sukiyaki-type
surimi-based products. The results demonstrated that the simply packaged tenpura
sold in supermarkets were contaminated more severely by pathogens, including
Staphylococcus, Salmonella and Yersinia sp., than which sold unpackagedly in
traditional markets. The microbiological qualities of better-packaged sukiyaki-type
surimi-based products, especially under frozen condition, were found much better
than which of those sold in supermarkets (simply packaged) and traditional markets
(unpackaged); among the sukiyaki-type surimi-based products, crab analogs were
contaminated by pathogens much worse than the others. In the comparisons of
products collected from supermarkets, sukiyaki types have better qualities than
traditional types; however, there was no difference found between these two types of
products (except crab analogs) collected from traditional markets.

Key words: Surimi-based products, Package, Selling conditions, Indicator bacteria,
Pathogenic bacteria
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Table 1 Microbiological quality of tenpura from market
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Table 2 Microbiological quality of fish ball from market
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Table 3 Microbiological quality of chikuwa from market

ks Bk A2 A o B @ N @ N s B
(BT h3h) (SBI1) (SB12) (TD101) (TD102) (TD103) (TD104)
g 3¢ PSt 3¢ PSt # £ # £
PEf PEf ERYRE) (9% ¥) (Bamg) | (R399 g)
PRER 2°C 2°C 17°C 17°C 21°C 21°C
< FER 21°C 21°C 17C 17°C 21°C 21°C
EN<E o 1. 7x10° 4. 2x10° 1.2x10° 1.2x10° 7. 1x10° 3. 3x10°
25C H#e" 1. 3x10° 5. 2x10° 2.3x10° 3. 1x10° 1. 6x10° 1. 2x10'
TC H#k’ 0 0 9. 4x10° 1. 0x10° 2. 9x10° 1. 0x10°
55C k" 0 0 <100 <100 <100 <100
w®E " 0 0 <100 <100 <100 <100
e E" 5. 8x10° 3. 1x10° 1. 5x10° 1. 7x10° 1. 7x10° 9. 9x10’
R 7. 0x10° 4. 2x10° 6. 3x10° 1. 1x10° 1. 9x10° 1. 2x10'
A - - 3 43 - -
EF i EHE" — >1100 1100 - -
B - - + - - -

MG R — - - - - -

abc#i-F

FRMAFE Y A FRPIEEFR AT 6T

BARD g FAS S BRI A PR G R BT Bhd SR 5 e
_;"i.\ ’7]~ == é_
SR (Ja"n%iSBM) 5 T7.2x10° 2 Flc: 8. 2x10" S a0 e E o

5

e giom R s ) BB BT e e o T RIS R (55C
BE) 2 WE pﬂaz r&pﬂﬁu 3 a 10-10° 0 Bl B 20427 B5 § A 5
P& (HRELTDI0Z) Atk ~ B EFHAE (2 ) o

'ﬁé’?gb’f\?s HHE R @ag‘}g/m&iq—d-ﬂrﬁgo]E%,%Lbﬁi:‘g—g—
pALT BB g ‘““”z}ﬂi’— w (%% SBl4) 3 10° 2 2 1043}*;1?;%]’ ¥

- (SBLSBI3) BRI AR N - R BHE BRE - K F AR A SR
E (R - F‘H-‘"m’ Al i (w'”w\ e ) Zpk s LR A (6C)
“E* HEMAPAARAR LY EFA T A A J{ Y X3 RARR
SAFRTES o FHWA G A ERA R - PRSI AR

5
ARELRTOREG AR

K dew e d PPl ? VRGN PP & ihd RehfEd BT RAET BF G

151&

2 3

(2) V¢ AR

'_?;é#m/»/ﬁ;grr'(ﬁn%'{
K B g E i R (oAt
3o +—14C/ Stk g 0 HY E'JF] (%% SALL)

B AR PR AT @S s f A SE T LR
SAIL) A EBwp &
AR g AR



BB e kre /%»?wS B g g e f?%%“lj—ﬁf;}%fﬁﬁi:}%}ﬁzﬁjﬁ% ;
FalRufgse sk (FRPEFREWYDRERITEE) 4283 942 % (%HE
SA12) “”?IFL uz.pﬂ( a‘iﬁk—‘* pﬂiz ﬁ’xpﬂ) ; F ;#IOC BE T AREE § P
| f (%I) o G B f

mj%ﬁﬁ w%&iﬁﬁiﬁfﬁlmié’@%ﬁ AR AR
BATA T e R ERBDBRA -

g MER Y PESTALRRES S &5 KDY ?%ﬁ@'%%ﬁ%ﬁ
T B SR 0D I RS BB L SR AAD S

HEd BRPERFDNEZ e RAS FLETIRE > & WERATE KDY
: e RBR G 10°C B3 A-IACEE > T A S FIG RESES B
FRF AL, EEARY LT F TR o

(z) ArHEAS

P @S o ek st BEEF R hE s B9 S
BE DR REAS A B AR, SR R PAE S ARk
Ao w o ~NERSEY 5 -2 (%5LTDI03) 4k el 5 460MPN/ml £+ ¢ § §
HE - e (%5 TD102) 7};»%%;‘?' NFAFRNESE o AT P Ak R (-7
2-22C) R e rEASRFARRNERE (%)

§ it g 221020 S e e R A B 4D S
A S it 4,;,”’—4 WSS 4 %’}":\ AL B ipw AR EE_‘%: E’J‘J‘ér ﬁP;}%‘FK{:}
DS T BRAS B R S RED P ERIAD ETT S I
s ok ke —Lﬁ‘PﬁE‘;‘%  BET iR R iEA W?Ffi@ﬁg% v 8RB
DA R R EASARD P2 RIS S AR GRG0 - BRI PG R
g v o

Lr B BRSPS R

Table 4 Microbiological quality of kamaboko from market

e e Az Az CERE S bt B st B B B
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Table 5 Microbiological quality of crab analog from market
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Table 6 Microbiological quality of fish egg analog from market

e R E E E E [ RCAGRE o LR LRI S FOAE
(BT %5) (SA13) (SA14) (SA11) (SA15) (TD103) | (TD102) | (TD101) | (TD104)
R S PS+PEf PS+PEf 3¢ PSt PS+Pef, LY P L L
PEf HDPE
PEBER -17C -17C -22°C -22°C 19°C 19°C 23C 23°C
L FER 21°C 21°C 26°C 26°C 19°C 19°C 23°C 23°C

ENE 4. 4x10° 3. 0x10° 0 3. 4x10° 6. 6x10° 1.8x10° | 5.4x10* | 8.5x10
25 Fjte" 5. 6x10° 2. 8x10" 0 2. Tx10° 1.2x10° 1.5x10° 1.3x10° | 1.0x10'
TC H#k’ 0 0 0 2.4x10° | 3.5x10° | 2.4x10' | 4.2x10* | 1.8x10°
55 Fjt” 0 0 0 0 <100 <100 <100 <100

wE" 0 0 0 0 1. 4x10" <100 <100 <100

e E" 0 7. 9x10° 0 1.1x10° | 3.5x10° 1.5x10° | 4.4x10° | 4.5x10'

PR 5. 5x10° 6. 3x10° 0 3. 4x10° 1. 2x10° 4.7x10" 1.0x10° | 1.6x10°
AN *eﬁc - - - - - - - -

AF ¢ FEHES — — — — 460 — — —
DR — — — — — + — —

G LTS - — - - — - — -

abc#i-F

LN~

i

P RO T SR B K%’;\xmt;m B]i5 % i 0 B
RS FRF R RE d B Jiz"@in«_i@ wRE AR O
05 AIART A BASEHA K EJTH-ha m;ﬁ?“w 2B iTAR ¢
PRI S PFEASRIPFL ST AL DF]F o L BRT S g g
P& dNEYRBELERIE, R ERNEEE RO ER
Bt AR MAFFEOBF o @I AL AL HFEIBANART L LT S
(F BHF 30C) iR, BEARAKLH P I AMERBTREEL, RV A K
@ﬁzt‘ AR RRBERARS G PRI SFLE, 0 0 ER REREGOF RS
FR A 26°C et ’sﬁﬂ BLER SRR E R RFA R RAE AR
ﬁ&‘a‘ B FIR BT T ﬁaﬂr;r].%;g.ﬂ }\g.)ﬁ%jiwm‘ya; P R
E R o F - -A;é;% 9 e b PSR A SehhEd F AR T LR A S
P gt gy Bl ATY ﬂ%ﬁ Lﬁﬂﬁ‘@iw FANA A EACE R KT

B

e
é_

e
s «7“—- "\i S e

P

ay “?i\\t
bt ?iﬂ



PR S AR SERL 0 AR FE G HRE e Ry
PN E’I;; o

o
AT KRG IFA ’i‘i%‘ '—DOH87 TD-1112, #3155 /e 2 e g EfF ~ 3 &
i XE H’-m}:‘j% It e

e

I.Lanier, T. C. and Lee, C. M. (1992) Surimi Technology. Marcel dekker, Inc., New York, USA.
2. (g L € (1993) A ¥ 40 E BB FoR B L g St S
3¢ AR SR RibEESF (199) 588 Eh ot 08

4 Ff (1983) Ap AW ESFRL P L2 cHAERAHFSRL I BFE oD 191 WHREH SHE KA E
A o

BokE (1984) dpAls—F g2 - piabaiF > LA pAe
6. hm gh~ 2 EH - BMRE (1981) A K RES D207 BEARL B KA » P o
T.&FH- ~ Bz (1995) & ¢ 9t @ sehiFd fed # o New Food Industry » 37(5) : 23 -

8.Matches, J. R., Raghaubeer, E., Yoon, I. H., and Martin, R. E. (1987) Microbiology of surimi-based products.
In "Seafood Food Quality Determination" » p.373. (D. E. Kramer and J. Liston, eds) ' Elsevier s Amsterdam » USA.

9. 2:&% (1995) & K2 #5 » £FRE Dwi o S0 2 F

10. Vanderzant, C. and Splittstoesser, D. F. (1992) Compendium of methods for the microbiological
examination of foods. American Public Health Association, Washington, USA.

11§ 246~ @5zt (1978) S Bt 58 S(REE)Z BF -« s kAT g7 6225

12. Ashie, I.N. A., Smith,J.P. and Simpson, B.K. (1996) Spoilage and Shelf-Life Extension of Fresh Fish
and Shellfish. Critical Reviews in Food Science and Nutrition, 36(1&2) :87-121.

13. 2 % & h (19DF* 8 %> 2548 ) WLEEWRAH > o 2B

87& 9 7 10 e

87T & 107 29p #&%



