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Abstract We examined saury, herring, gizzard shad kwamaegi to measure of microbic contamination rate of kwamegi
that are sold in the market now. In the total bacteria, staphylococcus, peroxide value, and microorganisms is
inhibited that from sample that we treated a substance with chitosan-ascorbate (CA) and other orders deep
water (DW), ginseng steamed red and wine (GRW), NT (not treated). When we compared between SGRW
and SNT, SCA show us more inhibition effect 0.22-0.49 log cycle in the total aerobacter. When we compared
between HDW and HNT, HCA restraint 0.05-0.45log cycle, and when we compared between GDW and GNT,
GCA inhibited 0.45 log cycle. In the coliform and E. coli, growths of microorganisms were inhibited followed
order by treatment of CA, NT, and DW. GDW, HCA and HNT checked enough amount of water from the
moisture measurement; but SGW, GCA, HEW and SCA showed 7-15% lack of moisture, and SNT and GNT
have 10% more moisture. Peroxide value is changed to 41-51meq/kg when we did treat CA in there and a
side that didn't add antimicrobial expressed the resuit numerically that 56-58meq/kg. In the sensory evaluation,
customer gave preference to followed by Saury kwamaegi, herring, and gizzard shad kwamaegi. We have a
point of view when kwamaeki manufactured if we add natural antibiotic and it uses to vacuum drying, we would
inhibited of multiplication of microorganism, and of peroxides.

Keywords: kwamaegi, chitosan-ascorbate, pacific sauryy (Coloabis seira), herring, gizzard shad, deep water
(DW), ginseng steamed red and wine (GRW)
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S A& (3 M microbiology, U.S.A) 3}t 24| 7]<]
(32 vE7] Y98t colony forming unit (CFU/g)
2 Ve

Saury, Herring and Gizzard shad
1
Removal of nonedible parts
!
Digestion in CA, GRW and DW
I
Maturing at 10°C for 48hr
!
CA coating in surface
!
Vaccum drying (0-10 mmHg at 40-60TC) | GA : Chitosan-Ascorbate

\ GRW : Ginseng steamed
Vaccum packaging red

DW : deep water

Fig. 1. Preparation procedure of CA treated and vacuum
dried Kwamaegi Digestion in CA.
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Table 1. Microorganism Contamination on the Kwamegi of
Several Kind (CFU/g)

Aero Coilform

Kwamaegi  Treated bacter bacteria E.coli  Staphylococcus Vibrio
Saury SCA  26x10" 01x10' 0 0.3 x 10’ 0
Sauy  SGRW 43x 10" 14x10" 01x10" 14 x 10’ 0
Saury SNT  78x10" 02x100 0 19 x 10' 0
Hering ~ HCA 185 x 107 0.3 x 10' 0 0.3 % 10' 0
Heming ~ HDW 241 x10° 84 x 10" 25x 10" 1.3 x 10’ 0
Heing  HNT 63 x10° 04 x10" 01x10" 23 x 10’ 0

Gizzard shad  GCA 09 x 10' 0.1 x 10’ 0 0.3 x 10’ 0

Gizzard shad GDW  25x 10" 07 x10' 05x10' 12 x10' 0

Gizzard shad GNT  25x10' 01x10' 0 22 x 10’ 0

SCA : Chitosan Ascorbate treatment saury.

SGRW : Ginseng steamed red & Wine treatment saury.
SNT : Not treated saury.

HCA : Chitosan -ascorbate treatment herring.

HDW : deep water treatment herring.

HNT : Not treated saury herring.

GCA : Chitosan ascorbate treatment gizzard shad.
GDW : Deep water treated gizzard shad.

GNT : Not treated gizzard shad.

Microbe (CFU/g)

Total bacteria

Microbe (CFU/g)

0.51

0
& & &

90204* & \2\$ & K 00$ N

Staphylococcus aereus

SCA : Chitosan Ascorbate treatment saury.

SGRW : Ginseng steamed red & Wine treatment saury.

SNT: Not treated saury.

HCA : Chitosan -ascorbate treatment herring.

HDW: deep water treatment herring.

HNT: Not treated saury herring.

GCA: Chitosan ascorbate treatment gizzard shad.

GDW: Deep water treated gizzard shad.

GNT: Not treated gizzard shad.

Fig. 2. Microorganism contamination on the kwamegi of total
bacteria and s. aureus.
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g Aotk T3 AIFNA ZARE SCA (CA A’ BX]
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A2g EAAH ) 1.63, TS HKEA] & SNT
(non-treated) + 1.92 ZAFHOIA H|w§F A3} SCA 2
SGRWOll A BAE-Q 98 0.22-0.49 log cycle YAAIATE
HCA9A= 2.27, HDW 0.05, HNT, 0.45% XA} Hojx
HCA %} DW7 L EHAHE-S 0.05-0.45 log cycle 2JA)A]
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AAAZTE HCA (CAE X2|3t Aol Fu7)E 1.15, HDW
(DWZ &g Aoz 7)) 1.11, HNT (374 vz
ol 7)) 1,362 BlaslE HCAE L GvA8E-2S 021 log
cycle ASAIFITE GCA (CA AEJ31R] Z& Hoju| 7=
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2E B PASES AsAA A 2 QB de )
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712 He 3 F 3, fies Esked 293
TEEE 30% Hoot FH4 7P F2 dEHE fAE
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7= SNT 57, HNT 58, GNT 560.82 ZAlH AL ti=
7)ol vlEte Fom HASLETIFER] 60 meqet ¥l
sha 7] 5 3PBES 29K E A 18 4
Aol o]21 Y= AL & T Utk CAE /IS A=
SCA 41, HCA 45, GCA 49 meq o8 ZAFE oA 374
S H7VEIA] @& AlEH 7] SNT, HNT, GNT$} v)wdt
o 12 meq SA AU $HA AS5E A2 HDW
48, GDW+ 512 ZARE M ASS2 Asige o) A5
#e7] SNT, HNT, GNT$} Rl E of Z218kE 7.5 meq
Z o 9A ZAEAT.

Table 2. Contents measure of Peroxide value and moisture

in Kwamegi

Kwamaegi Treated Pv" (mq) Moisture (%)
Saury SCA 4101 + 0317 2316 £ 0.51
Saury SGRW 43.12 + 0.19 15.26 + 0.11
Saury SNT 57.14 £ 017 40.14 £ 0.29
Herring HCA 4575 + 0.27 31.35 £ 0.17
Herring HDW 48.08 + 0.16 21.04 £ 0.63
Herring HNT 58.31 + 0.33 32.47 £ 0.34
Gizzard shad GCA 49.56 + 0.52 17.93 1+ 0.07
Gizzard shad GDW 51.87 + 0.07 29.01 + 0.38
Gizzard shad GNT 56.97 + 0.90 40.23 £ 0.45

CA : CA treatment.

NT : No treated.

GRW : Ginseng steamed red, Wine.

PV : Peroxide value.

DW : Deep water.

" Peroxide value of kwamaegi sample.

2 Each value indicates mean + SD of 15 panels. Values with different
superscripts are significant differences at p<0.05.
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elo} FHol T3 scavenger © ZOo2 AT =
e a9E Yehlle Aol, ojAL ksl
datadl M= 0|23 FElE WStk HCA (ool CAAF
3 ) 7))+ Fig. 3D (HCA)ol Ul om cA9 F3ko
2 ZFgHo] vl Fiict daHoE HHdA
& Fig 3F (HNT)$} Bl o) H}EE}Q] o] M
sh FshA #dEE AL fﬂi‘ ZA A B E-
LAETL Yo FIsEo] e &43 SEMel|A A&l
& %= SIth Fig. 3EOIA] ##3l HDW (AE52 A
g3k o} A7), HCA Hue FH3HA] ¢k} CA
gk Z)7] Lo 8 {Egeko] von] MuEe H
Qi) Bejers oA O] scavenger A4S Hol=
e Pl EAZ AF otk Felrle] AL
HH HzEu| Ao E o CA9 DWE A3 Hojx}
7= leo] 23k AL A8 4= o) Fig. 3F (HNT) i e 3
Z NFAEL 374“%7}7} EEXED X gou} C. SNT (Saury NT) D. HCA (Harring + CA)
STHEAS ] WE AFRT QWO FHo] 1 .
ARFFo] ol RIS, FEYFo) Twow
zous AS B 4 Utk Fig 3A9) 3C (CA A2)gh
7] SCAS} HCA) TR0 2 Fig. 3B (SGRW, 3t}
wine &2 2] 7)), Fig. 3E (HZFE A Ao
7], HDW) o2 #Au7]9] - Frsiy 4t
ghEo] R £og RAEJ O, oA FAEE data K
NAE e A5 et ANEAIEL faE 5717} E. HDW (Harring + DW) F. HNT (Harring NT)
EFFRHT Ex Gou) GHAEAS Hrksted YHE Oxpord Model (JSM-6335F), 1.5 nm guaranted (at 15 kv) x 300.
AZRTH FulA o s FHo| x|ubgrek ( J,].}\]-glrgy].)o] Satorius Moisture analyzer (Model MAS35).

=7 Z=AEA CA : CA treatment.

- - - DW : Deep water.
718 FAQTAR7IE st BFIH 7] 1f GRW : Ginseng steamed red, Wine.

o A we WA, WAo] glar 2] £k A W NT : No treated.
Aol gl FFEo] glofol Bun A A B of 2 Fig. 3. Scanning electron microscopic photographs of Kwamaegi.

Table 3. Sensory evaluation of Pleuronectes herzensteini stored for 10 days at 5C

Kwamaegi Treated Freshness" Taste? Fishy flavor” Color? Overall taste®
Saury SCA 474 £ 0.29 4.83 + 0.03 423 + 0.14 450 + 0.06 458 + 0.23
Saury SGW 4.86 + 0.21 476 + 0.24 4.75 + 0.06 498 + 0.23 4.53 + 0.11
Saury SNT 3.67 + 0.38 414 + 0.07 3.36 + 1.24 3.97 + 0.51 436 + 0.34
Herring HCA 3.84 + 0.03 3.53 + 0.33 3.56 + 0.51 3.85 + 0.24 3.58 + 0.14
Herring HDW 352 + 017 363 + 0.35 3.32 = 0.16 3.34 + 0.51 3.38 £ 0.25
Herring HNT 453 + 0.53 475 + 0.34 4.34 + 0.57 456 + 0.18 445 + 0.63

Gizzard shad GCA 3.54 + 0.09 3.27 + 0.51 3.35 + 0.02 3.34  0.51 3.38 + 0.25
Gizzard shad GDW 2.97 + 0.62 3.21 = 0.28 2.98 + 0.32 2.58 + 0.33 2.94 + 0.30
Gizzard shad GNT 3.32 + 0.25 3.56 + 0.13 419 + 0.82 3.11  0.61 3.05 + 1.01

Each value indicates that average of the sensory sores with the range from 1 (mferior) to 5 (good) that 15 panels recorded.
All values are the meantSD of triplicate determination.

Values within a row with the different superscripts different at p < 0.05

1'E’Sens,ory evaluation of gwamaegi sample.

®Each value indicates mean+SD of 15 panels. Values with different superscripts are significant differences at p<0.05.

CA : Chitosan Ascorbate treatment. NT : No treated. GW : Ginseng steamed red, Wine. DW : Deep water.
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2 A2 HojH| 7)) 2.32, HNT (123 ol 7))
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AAAZTE GCA (CA HFF Aoz 7))ol 0.95,
GDW (HEF2 A2 Aojrurhe} GNT (HAe
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+ SCA°IA 0.47, SGRW 1.15, SNT 1.27& ZAE o]
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HAAES AAAIZITE. HCAE 1.15, HDW 1.11, HNT
1363 ¥lashd HCAE L.GA8E- 0.21 log cycle A3
AFHSE GCAE 0.47, GDWS GNT7} 1.08% 1,342 A=
HAH F GCAIMT 28 mAE 0.26-0.61 log cycle
LAEES JAANZITE RS =4 A= GDW
29%, HCA 31%, HNT 32%=% FAF= oA Agsl 55312k
£ B3k 9o}t SGW, GCA, HDW, SCA+= 7-15%
7} B35, SNT & GNTE 3|7] BE25R3F (30%)
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2 AE o W] 28 ) CAZ HUEINS W 3
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e 3718 ek A7) (SNT, HNT, GNT)<}
Hlwd o) FIstEC] 12 meq T BA RAEA

SEM ¥#oX= SCA, HCAV} ZAFHo] Mysin
IkskEo] A AEHgen, v e sk
%2> SGRW, HDWE #iglEo] Bom zAguo] &

Tttt Bl SCA, SGW 59 o2 %X
7] AEert 71 ERoH, B0 R o, FHol Fu
7] &£o07 ZAEUT

@ A

E d7e 1EE Y RIC AMYY d3toz 43
H daolng, oo A=Yt}

A 20089 12€ 59, AAS 1 2009 449 23
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