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The fish meat paste products are rapidly growing in its production. However, the recent prohibi-
tion of AF-2 gives a lot of difficulties in the marketing of fish meat paste products manufactured
by the conventional procedures,

The present study aims to obtain the optimal conditions for retaining the quality of the fish mecat
paste products with long shelf-life on the market, The fried fish meat paste was sealed in the retort
pouches and sterilized under the conditions which the Fo value designated to 6. The effects of the
sterilization temperature and the diameter of the products on the quality factors such as jelly strength,
water holding capacity, texture and in vitro protein digestibility were investigated.

The jelly strength and hardness increased as the sterilization temperature increased. On the other
hand, there were no differences found in water holding capacity and elasticity. Of the samples,
product with diameter of 12mm showed the highest values of jelly strength, hardness, L values and
in vitro protein digestibility which sterilized at 124°C. However. the results of the organoleptic tests
showed rather score in the products with diameter of 16 mm than 12 mm which were sterilized at 124
°C. From the results described above, it was concluded that the fried fish meat paste products with

16 mm or less in a diameter which were sterilized at higher temperature could keep high quality.
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Thermal treatment
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Fig. 1. Flow diagram for productioa of retort
pouched fried fish meat paste.
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Table 1. Recipes for the production of retort
pouched fried fish meat paste with

ingredients
Frozen fish meat paste 100
Wheat starch 10
LEgg white 0.8
Salt : 2.5
MSG 0.6
Glucose 0.1
Water 20.0

St o N i B AR A S 0 L S I -
7] <-4} v &2 € (Loveless Manufacturing Co.,
Serial No. 41)% fUTislglel. He2 e SHEnEnge
55r 02 sk = MBI = 112, 116,
120 90 124°C = shsleh AN T OELING R R
B2e Aiye e Fel-Sankst oA 8(0.9
ma ) [SEAY A BTGRP 1 B K ik i (Blectro-
laboratoriet Co., Recorder type Z-9-CTF, F, value
calculator) 2 JUs, FoEkEt ek

Fo-gtel S : —fih o= friel plist 4.5 Bk
ofan KarHivke] 0.92 Bll-ol  fSERPELESN-S MR
W& ool Cl botulinum &) X zpalwl-8- p-AAal
S shel ™) RPUREREel 4 4 ol 4%
& Mo AT REHP kel il B
NEE Vel = Fo-gk& ob& sRenfy 7 4
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ol &EA duB. e gl 5 BH, ’E
B, R&kithy 59 285% RAGEIHA, % %
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T vEblm R, 120°C, 459 MR AFEA
9] Aol FEGE +E Q.ov, TRaAAY Ay
3 MEHS] & MR QFBEE 9gshA g
71 A5t & P Fo-gto] 60] HE % M
Bt o ot

—BHS o pHY
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Walmeo! M MEA Ao M (plunger
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Texture o] Hisp: lemxlemx lem 8 az =z 4
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o] elo]=l force-deformation gl A EEETSL i:
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T 232 k.

B R REe DErsle] Jamet BETE
o) 5ho} FIRESH(H AW (S, Model ND-1001DP) 2
L3WIE)s: AE - (RERIE)-S st ol ok

in vitro R HEB{kEEC] % Satterlee 5908] K
e A3 ACACO ko = Blsskgl ek W 2EH
B2 ANRC sodium casein & {LflstQz FEH
+ Sigma ! a-chymotrypsin(41
trypsin(14,600 BAEE units),
solid) B streptomyces griscus protease(5.8 units/

gk anl of & HAMMEE %
Lo jharske =
% digestibility =234. 84— 22, 56X

units/m:g solid,
peptidase(50 units/g

mg solid)-E

= o

X: 207) incubation $}9]-8- wig] pH
BRERE: 1049 panel % {iikste] 4 MG 4
B, 44, =k texture W overall acceptance Z- 5tk
Al BEEeR FOGlD 2 #8S Kidel gl =
BiFke 2 sl  micro- computcr([{ewlett
Packard Co. HP9843B) 2] /:i4tat & 2 49
AT ZHAAIE Fafiftizs Bickal =l

oo 5 AR =Y S S e
L= = "L:Ij?g

—RES % pH: FUEE K3 e aikel
78.3%, MRAM, WY, MK 202 Bkit
< A% 15.0%, 0.3%, 1.7% 2 4.7%0)9 o+ pH
£ 6.70]g = s Table 260 A8} 7ro] Alwl 4 Jy
Ton MUAR Zo] v} Fo-hol 60] =7 #MBig)
A 5 2 zhel wlszle KL 68.0~71.3%, kil
BEM-e 12.4~13.9%, Xﬁﬁﬁﬂfii 1.0~1.6% =z
a BEKASE 2.1~3.1%¢] 4ik& Rgow M

Table 2. Chemical composmon of retort
pouched fried fish meat paste
products immediately after thermal

,_L_?] lr-,__{-

treatment %)
Diameter Temperature(°C)
(mm) Co 112 116 120 124

12 68.0 68.3 68.0 67.8 68.8

16 69.2 69.5 69.6 69.7 69.4

Moisture 23 68.2 70.5 69.7 70.3 70.6
27 69.2 69.8 70.9 70.2 69.7

31 69.1 71.2 70.4 71.3 70.4

12 12,8 13.5 13.1 13.6 13.9

Crude 16 12,9 13.8 12.9 13.8 13.8
protein 23 13.1 2.4 12.6 12,8 13.3
27 13.0 13.0 13.4 12.7 13.0

31 13.6 .7 13.5 13.1 13.5

12 1.2 1.4 1.3 1.1 1.3

Crude 16 1.0 1.2 1.1 0.9 L6
lipid 23 .0 1.2 1.1 1.4 L5
27 1.0 1.0 12 1.0 1.4

31 1.1 1.1 1.0 1.4 1.2

12 2.8 2.7 26 29 25

16 2.4 29 2.6 3.0 25

Crude ash 23 2.8 2.9 26 2.7 27
27 2.4 2.8 31 30 29

31 2,1 2.6 2.3 24 28

2): Heated by conventional method. Samples with
diameter of 12, 16, 23, 27 and 31 mm were
heated for 15, 16, 18, 20 and 20 minutes at
95°C, respectively
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Table 3. Influence of heating temperature
and diameter of the products on

water holding capacity (%)
Diameter Temperature (°C)
mm)  ev nz 116 120 124

12 94.2 93.7 94.0 94.0 94.1
16 94.5 93.8 94.3 94.1 94,4
23 94.8 93.8 94,2 94.4 93.9
27 94.8 93.9 94.3 94.4 94.3
31 94.9 94.5 94.1 94.3 94.3

3); Refer to Table 2.

ISR L BRED A F WSS Al AEE kg
50z Table 4o] bl gl el S BI el B2l
AAel wizl £4 ERE o) Ao
AR Y Gz BUET Aol Fo-zkol 60] | A #
B AR K9 1.8~3.68%9) ML Vel ek

sl Fo-3kol 6o] A & WL

&

BAEBIR N A}

S4E 2dn AR A4S AL Lokeh

59 70~125°C
TRl A 3054 AT KR el W 08°CH) 2
o) 7ba Fgkon 120°C Kl Lol A ARG -2 z

g 4 0 E’] -E-—':—E—-i}'—l_z] 'TI (3

A4 s sb Alste] Alelifne s i
shgiek ey Fe-ghol 471 57

AT+ A3t

Foiel A AL ED
5L 125°C o} A BURTNRL 2V o) A #pE S} A
ol 115°C 9 120°C o] 419 Zie] (sl #y 315 o
2f%2) MEE Jehigd et st ek # HE o)

Table 4. Influence of heating {emperature
and diameter of the products on
jelly strength (g.cm)

Diameter Temperature(°C)

m) oy 112 16 1200 124

12 956.9 3800.7 386.0 452.4 533.7
16 910.2 283.1 304.4 337.2 456.3
23 867.0 214.3 245.3 306.4 333.3
27 848.9 213.6 216.5 266.3 310.7
31 721.0 200.1 203.2 243.5 268.0

Y; Refer to Table 2.
713z A wt K 309.9~525.9 gecm Ty 324.5~
403.8 geom o] Tl &R me} pvls sleleh K
Wiggel Al 5. 120°C 9} 124°C el A B WG F
A 7ol 23mm BT AL il £A1A v Fole] 4
A2 2 Ale]ppel vlgsshA v anel 58 ghe v
el gl ek, Fo-gko] 6] =7 Mgk MWW Nk
¢ Avluige] e Table 5ol vielwgloh. By
4011742 4 B0Ee] Al ERIE= $hmskl ek e
700 Rradslol 2 ol & A A o] 12mm gl ul HWins)
3123, 27 9l 3lmm 2] A2 wjal zzAl WAl
Wik 40N 2] Ale]#ike] & 6524 viebwigleh
i A Aol 16mmael AL MAV 2wl Al
ehaleh INTFeF RAPI = “dlll AMaL7] 52 517)0]
S0 oubire] 2°C o} A1 21 Wrnksh Al <) 2] BRpe
S Whitshel ek 2 KRG ww MBS dle] 9.5%
gl .34 w3 1487 el s 8
sk o D g gbnksiglow ﬂﬁb)‘*l 5% Bl
Tl wil s S e glsleba slgleh o RAMENG
3 70°Cal &) 95°C 74z 5°C 2307 0 5L &A1 8-
vz A RIS Beled AUMBIEIG A e Mg
A= A I gor] 4 wnel 2 M
Irinilel HAEA Mmela o Bth s gbalslAl
$mstA Y %4 Wbk firvel vl sk o

Texture: Wi} 2] §1)% Chardness) o} fli{:(elasticity)

2] &A1 AR MEre FMAINGER e} o - Table 66 viepulgleh. AletA]l Jitkel w} & M4,
Table 5. Changes in jelly strength of the products during storage (g.cm)
. Days in storage
Diameter 15 10 70
(mm) 1128 116 120 124 112 116 120 124 112 116 120 124
12 310.9 418.0 470.8 563.5 326.3 473.9 500.3 665.4 406.1 499.2 608.1 686.1
16 298.2 345.0 377.6 494.3 311.0 439.8 445.2 624.0 360.9 359.3 418.1 586.4
23 222.2 254.1 334.6 372.1 242,9 303.0 442.5 505.1 252.9 257.0 309.0 339.8
27 221.5 231.4 280.3 345.2 233.3 263.2 418.8 449.3 241.1 248.6 294.0 326.2
31 201.0 209.0 259.5 283.9 217.0 262.2 285.2 335.1 212.7 233.6 282.9 283.2

*); sterilization temperature
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Table 6. Influence of heating temperature sk el WL Aol 8 mEel Sl
and diameter of the products on 2 g geaeaea ¥ i Mrstl S « MW
hardness and clasticity M sz ML 424 MbshA v Bt 9

Diameter Temperature(°C) Aok sheleh HFFEIE wel 5171l i 2
CCON 112 116 120 124 s msta e mkite) 943 kel

12 131 5.8 6.7 7.0 3.1 B2 AR fmige]l o fAdtn Wietach
16 13.0 2.9 3.1 5.5 6.4 G AR 5ol 5o KK K
HY 2: ;zg 2; ;i 2; 23 8] AEZL3} L3:% Table 83k Table 9o vbepwjglch.
3 124 21 5 97 07 Table 8ol A} 9} 7Fo] = A o) 16 mm I Fal 21-8 120°C
12 0.68 0.82 0.87 0.8  0.85 Blel 4l Fo-gkel 601 =17) Al 22 A4 Iy

16 0.70 0.87 0.8 0.8  0.86 Hol fkat ek B Az Lo o b A
E9 23 0.66 0.85 0.8 0.85 0.8 Ao e BREMEBLES); 225 JEE Whsln
27 0.70 0.8 0.8 0.85 0.86 LZte fmehs Hife 2av. 2au e 27
31 072 0.8 0.84 0.85 0.83 2 31mmel AL 124°C o)A MEAMIA L o=

3); Refer to Table 2. P ; hardness (kg) 120°C o} .o} JE S okz stz L7e mbst
9); elasticity .

Table 8. Influence of heating temperature

o BT 12.4~13.1, =23 e 0.66~0.722 and diameter on L and AE value in
QA sAgle] washslth Fe-gte] 6] Al 1t the cross section of the products
WSS ML 0.83~0.87% Alxprcl vhd Eoho Diameter Temperature (°C)
v BGe] A7 o]V} BUMTII Y] W& R e mm) ey 112 116 120 124
3k o 12 5 T Wy
T ek ze BULE A4 ke MY 12 44.6  56.3 42,6  4L.5  40.6
g Zae A ol 120°C I Lol A RRHIGH A7 16 41.5  49.9 45.3 411  38.7
o] 16mnt Iy Tl WEho] 50~60%2] Zt8 viepy = AE 23 40.2  46.2  45.2  40.4  39.4
Wei=) e A Fdkel k@ WSl 20% 45 B SO G S
S hehled ek Table 7149} o) B 3 A : 8 463 430 47
. 12 52.2  41.9  55.3 55.6 56.2
IR 7} 120°C 9 124°C o]z =2 73o] 16mm Q]
}j—fif‘& } - t Aol % 16 55.3 48,2 51.0 56.0 581
e R T0UAe] # 40% W 30%, el 12mm | g 56.6 51.3 52.4 56.8 57.6
Ql AL K4 W 60% 2 50%+ WESY ®imskd o 27 59.1 48.4 53.6 55,9 54.9
AAHozx Ao 23mm Y 9] MpL k)4 31 58.3 45.4 51.1 54.3 53.6
aela A el 16mm T AL 2A 2 B a): Refer to Table 2.

Table 7. Changes in hardness and elasticity during the storage

Days in storage

Diammeter
15 _ 40 70

(ﬂ’l”l) 1123)

116 120 124 112 116 120 124 112 116 120 124
12 5.9 7.2 7.8 8.6 6.0 8.5 10.9 1.1 57 10.3 1.2 12.1
16 3.2 3.2 5.7 6.8 3.7 3.9 7.2 7.5 4.2 4.4 7.8 8.2
H» 23 2.2 2.2 2.8 2.8 2.3 2.3 3.1 2.7 2.5 2.4 3.3 3.6
27 2.3 2.5 2.8 2.8 2.5 2.4 3.2 3.0 2.9 2.8 3.4 3.4
31 2.3 2.6 2.8 2.7 2.6 2.6 3.0 2.8 2.9 2.8 3.0 3.3
12 0.82 0.87 0.8 0.8 0.8 0.8 0.84 0.8 0.84 0.82 0.87 0.84
16 0.87 0.85 0.8 0.8 0.85 0.8 0.87 0.87 0.8 0.8 0.84 0.83
E® 23 0.84 0.84 0.8 0.87 0.8 0.8 0.8 0.8 0.83 0.82 0.8 0.88
27 0.85 0.88 0.8 0.88 0.85 0.84 0.87 0.84 0.8 0.87 0.81 0.86
31 0.84 0.87 0.8 0.8 0.83 0.8 0.87 0.8 0.86 0.8 0.83 0.84

a): sterilization temperature b): hardness(kg) 9): elasticity
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Table 9. Influence of heating temperature
and diameter on L and AE value in
the surface of the products

Diameter Temperature (°C)

SO 112 116 120 124

12 47.2  63.8 57.3 56,5 54.3

16 43.0 62.0 59.0 55.9 54.4

ZE 23 50.9 59.4  58.8 55.5 56. 4
27 54,1 60.3 580 557 56,8

31 45.7  63.4 60.5 59.2  50.3

12 5.4 347 42.2  43.0 45.4

16 55.2  36.8 40.0 43.4  45.4

L 23 48.4 39.3 39.9 43.3  42.6
27 45.2  38.5 41.0 43.6  42.3

31 52,5 35.2 382 41.3  39.9

a): Refer to Table 2.

gk Table 951419k re] Hifis) & Fo-gto] 6
o] S RAMET Aol MM Hikel kg WMHR
e 4B, 29m we L3E ned Qe
At 23 & EAelglel. & A Aol 16mm b
T MEE MUEERE FEFF 45 Mo
a L3 AR a2 A Ae] 23mm [ fel 2
T 124°C ol 4] BT o] 120°C o) o} AE 3
& 3 Lk ol #MMHIMHESL nEle] 4Bl
aA BBE 7AdE & 4 ok A0S ik
FRIO B o] MBBFIEA 2RO Adetw sk, iy
% 59L& BRAA m#ge] AwE dEres)
3] ¥ 58 Lgke Afotxm, & Fe3tql A
+E WRAA ERERMMAIT =)o) Lgte] o Ack
= BET I A5k K Bl KR Al 16mm
BTel 22 o] &9 ket & —Fakeh Irik 700
Fot R BEIHES AE 33 Lhe- & o] &
ks ool

in vitro ZRFH(LE « HHIKS ) 5ol A &)
T UxHEY EEKFNC] MY a3l Ateps]
Tl A1 9] fER IR E L AT R thiamine 9] 2y
fFE2YH gol M=ol tm AbiEel & MIBLS,
olel= a7} okod IR MMM} WRY
Holeh: WHEE QePa%a, K Pigol 2] ¥]716)

O OEe BAAAR wmRMHeT #50% Aral

B BER fHadelur ol fibka #5upk
A E¥o = shgleh. 2 #AL Table 105 4 2}
Zol A=R4 HEo = MAMAIT W] W{bso] Fo-
3ol 691 Axch fEFe) o wskow, Fo-ftol 6
ol R At T AL M- R
7t 25 WERE F2 fiMeldeh a2y %

Table 10. Influence of heating temperaiunre
and diameter and of the products
on in vitro prolein digestibility(%)

Temperatnre (°C)

Diameter
(mm) 12 116 120 124
12 88.9 84.8 87.1 87.8 8.7
16 80.6 844 87.3 8.8  88.2
23 90.0 853 8.2 869 87.8
97 0.7 86.2 86.4 8.1 8.3
90.7 85.8 85.7 87.3 8.8

8): Refer to Table 2.

ol gt MM AE A W = Ae] il T B
W =) hokel. Lee 90 kgt 3ok indk
shA ok Anch JbEe) Frlm Wihstm ole
vzl o] 739 55 LIPSl ndkel fksted mlbA R K
PUEBYEo] ol KA ME o %eBskAl b Wl
HolehaL akglel. @l vk Ryu oF Lee®® - (3 H(E
100°C e A} 1~2.57r KFEA & wli= QML &
gkon} o - gl A kel wlel Rt &t
3l ¥}. Takama ¢} Zama’? & o} % %7 <5 pepsine]
gl in vitro WA RUIEIR-S b7k Npnsha trypsin
o kske] A= A Eeba dha, o] & HMEel EW
4o #piilelz 8}9lcl. Tanaka 43490 9 & Fo-
3o mG ol xR AL in vitro Jud PRI 4
ffel) Matel =Al f@8tx) iz ek =k 120°C ol 4 46
5y B R o] 115°C o 4] 807 RUMMIRY Ame}
ofzk gkelal g eh R TR AR galdk A
9] 74 MR} eS8 in vitro It LML
o) pgkem, Hul A7l iy 42 WS A
ol = BRI KT Bl o] T Aoz o)
ekl ahebAl 2 BE SRS mARITFe] Al 3
EAAnEIT) JMBNO:  JCIREERENTel JGslel MiMbH =
oAl o {ifjek Zlez sl
HHERE : ol R2E b7 §17o 58 Fo-gle] 6
o] 1A RRHANEY ML) TriBid KAz Table 11
o lebulgl e, o] FiME Kol = URIE
o w SHSHHTEle] Table 126] lelulglel. Table
1o 4] 8} Zho] A2 o2 BERMEAIT 52 Ao,
avla FAel A Aol o ¥& e nach 4
W, WA, ek, texture o} FRFEEE] wl2w 124°C
ol A RuMIRE =) A 16mm LT Rl gy F
ch RUHBNEKE, A7 zela o] & T o
T Fk2 5% Aol 4% 2.65, 2.40 -1w]5 1.80
olm 1% JkHtel A 4.00, 3.50 B 2.20¢] Jiffo] e}
o) 7z} Table 129 & Jblgeslel wnl 4 MM

&
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Table 11. Result of sensory evaluation of
the products

‘Temperature (°C)

Diameter

() 112 116 120 124

12 1.2 2.4 4.0 4.7

16 1.2 2.0 3.9 4.6

Appearance 23 2.1 2.2 4.4 4.4
27 2.3 2.5 3.9 4.5

31 2.1 30 38 4.1

12 2.3 2.6 3.7 4.3

16 1.8 2.4 3.4 4.6

Odor 23 2.4 2.5 3.9 4.3
2 1.8. 2.4 3.7 4.2

31 2.1 2.7 3.8 3.9

12 1.8 3.2 3.9 4.5

16 2.1 2.9 4.2 4.6

Taste 23 2.6 2.5 4.5 4.2
27 20 2.5 3.9 4.6

31 2.2 2.5 3.6 4.2

12 1.9 2.9 4.1 4.7

16 2.2 2.7 3.8 4.8

Texture 23 2.1 4.1 4,1 4.5
27 1.8 2.7 4.2 4.8

31 1.9 2.4 '3.6 4.2

12 1.2 2.4 3.8 4.4

16 1.7 2.6 4.1 4.7

Overall acceptance 23 2.3 2.7 4.2 4.2
27 2.5 2.9 4.0 4.4

31 1.9 2.5 3.6 4.2

Table 12. Analysis of variance of sensory
evaluation of the products

Source S F v Fo
A® 238.1 3 79.4 236.6
Appearance  B®) 3.9 4 1.0 2.9
A xBe) 17.3 12 1.4 4.3
A 153.3 3 51,1 135.6
Odor B 1.8 4 0.4 1.2
AxB 5.8 12 0.5 1.3
A 170.1 - 3 56.7 192.3
Taste B 3.3 4 0.8 2,8
AxB 10.6 12 0.9 3.0
A 197.5 3 65.8 268.5
Texture B 9.8 4 2.5 10.0,
AxB 14.0 12 1.2 4.8
Overall A 192.6 3 64.2 243.9
acceptance B 6.9 4 1.7 6.6
AxXB 8.2 12 0.7 2.6

3): heating temperature

b): diameter of the product

¢): interaction between heating temperature and
the diameter of the product
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