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Food Quality and Shelf-life of Korean Commercial Fried Kamaboko

Hong-Soo Ryu*, Nam-Do Choi and So-Yeon Lee
Department of Nutrition and Food Science, Pukyong National University, Busan 608-737, Korea

To confirm the food quality and storage stability of commercial Korean kamaboko, we experimented with the compo-
sition and textural properties using various surimis and kamaboko products. We also investigated changes in protein
digestibility and lipid oxidation of vacuum packed products under chilled storage at 4+17C. Among the fish meat-
based surimi, vegetable mixed surimi had the lowest protein content (23.73 %), as compared to other surimi (51.9-
73.6%). Siginificant (P<0.05) differences in protein, lipid content and degree of fat oxidation were noted between
the fried kamaboko products of three companies. Adhesiveness, springiness, cohesiveness, gumminess, chewiness
and resilience were similar in all samples, but there were notable differences in hardness and fractuability between
samples. In vitro protein digestibility and trypsin indigestible substrate (TIS) were not inversely proportional in fried
kamaboko products. The protein digestibility (80.30%) of steamed vegetable mixed fried kamaboko was lower than
that of other fried samples (84.9-86.2%). Computed protein efficiency ratio (C-PER) of companies A and C’s fried
kamaboko was 2.6 but company B’s was 1.9. There was no noticeable change in thiobarbituric acid reactive substanc-
es (TBARs) or protein digestibility for any of the vacuum packed fried kamaboko during 30 days of chilled storage.
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Table 1. Proximate composition of the various surimis used for kamaboko products

g/100 g sample (% dry basis)

Sample Aw Moisture (%)  Crude Protein (%)  Crude Fat(%)  Carbohydrate (%)  Ash (%)
AP 0.962:0.02*  71.33£0.35° (1:6931)*0‘246 ?1"_150'626 ?égég) ?1'%:)0'016
VG 0.9570.04*  68.141.20° (72'2.7;:?)'986 ?1".1;50)'250 (2631?(-35?) (27.-217;)0.23a
GB 0.96810.02°  74.47+0.75° (1783;.733(61{)0'25a ?1".‘;(?)'226 ?23-5) ?1%5?‘:)0.020
LF 0.960£0.04*  74.9+0.23 (15?21331b ) ?1".1;5?)'10 225‘-137) ?6-15?;)0-046
CF 0.965:0.03*  75.73%1.4° (1521'%) ?3?;&26[3 (1%?976) ?6-252%010

Mean=SD of nine determinations.

*dDjfferent letters in column of each sample category indicate significant differences (P<0.05).
AP, Alaska Pollack surimi; VG, mixed vegetable surimi; GB, Golden thredadfin bream surimi; LF, Lizard fish surimi; CF, Coarse fish surimi.
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Table 2. Comparison of proximate components in the Korean commercial steamed and fried kamaboko products

¢/100 g sample (% dry basis)

Sample Aw Moisture (%)  Crude protein (%) Crude lipid (%) Carbo hydrate (%) Ash (%)
sP 0.943:0.01°  61.23£0.37% (1322-;%3 1 -2(3%-?16 (gg;g) Z(gﬁoé?b
sV 0.947£0.01° 66.25£0.71 10(2%05?9" 0-?;2-78)? ( 399-515) 2.?58.?:3)9*)
FV 0.926:0.01°  52.27+1.51° (12%2% 3-%2%??4)3@ (g;:gg) 2-?;g%23

Mean+SD of nine determinations.

“Different letters in column of each sample category indicate significant differences(P <0.05)
SP, Steamed plain kamaboko; SV, Steamed vegetable mixed kamaboko; FV, Fried vegetable kamaboko.

Table 3. Proximate composition of Korean commercial fried kamaboko products

2/100 g sample (% dry basis)

Sample Aw Moisture (%)  Crude protein (%) Crude lipid (%) Carbo Hydrate (%) Ash (%)
A1 0.926£0.01%  5227+1.51° (12%236) 3-522%394)363 (g;:gg) 2.?;%).71)76
A2 0.956:0.01°  65.56+1.712 13-?327’-'_(;-)793 3-%;?2-3)3* (lg:gg) 2.1(2.1108?3"
B-1 0.929+0.01%° 56+0.40° 92’;92?; ° 3%;:%%1* (gg:g) 1 '7(3%903;1&
B-2 0.956:0.01°  65.73:0.46° 1088%25“ 21%)0; 2 (; %g) 1(8;252)8
c-1 0.953:0.01°  57.330.23° 128(5)_?5-?53 2-%2-82)4“ (gg:(;?) 2.%.1295.53"
C2 0.955:0.01°  59.33:0.61° " -égf&; & 2-%%; 6° éﬁ;ﬁ;) 2-52%06536

Mean+SD of nine determinations

*<Different letters in column of each sample category indicate significant differences (P<0.05).

A-1~2, Fried kamaboko of company A; B-1~2, Fried kamaboko of company B; C-1~2, Fried kamaboko of company C.

Al 482 v X H(Suzuki 1981, Chang-Lee et al. 1990, Chen
etal. 1997), o]2|3t 42 17|15 A% 2ol ARG El= 8=,
7+ 2 AR 5o AR SRe & Lea taxRe 9
S wk=rhar &4 Qlck(Park 1994, Hsu and Chiang 2002).
AlHE= A2l FlZ ol 5 AAL o] 59] 7 &= (hardness)7}
At oz Bl=gt 799 BE]AKB, CAD A&l Hlsl =%
o}, B71F A7HE BRI 34184 (fractuablity) & 1] 2
Al Fefoll et & 2ol 5 HolA] ghgrot AAL AlE9] 23]
7} Blad vol 2713 Al7to] Q= AR YEhylth FAH
(adhesiveness) & A| H|425t 80| QI TH(Table 4). ©HA] A
=/J(springiness, resilience)= S|Al A& H x}o]& Ho|x| &
o, 1 A= HARE VIR FlH ol 572 Aoke) vl
A TtHKoo et al. 2001, Ha etal. 2001, Son etal. 2003, Kim
etal. 2003).

HZo= R Anj

oA AHE]= o] =9 tiEE-S FH ol RO 82, AR E=
FlAFo A =7 Al FEE 951 EHm 270l A
% 2710] A o HolRy} 22 thE FF9| o5 H|
o A% f-5 5 A7 G dold 7hsAdol Sl=tl = Well
A AtE FZ olF9 AEEH 48 Mot e/dol 3
7ol 12| 3 Q)th(Bae and Lee 2007). Table 504 o] A|
Z A 2o A 19o] ke Al Al 3lAke] B= F 7 of
FOTBA 7h= 571 AlE9] 7H] A% ¢] malonaldehyde
5,000 mg/g ©]ot= AH =7} AASHA W A o' LEiT
AAFEIH ol A S =3O U(Table 3) Ao :=(TBA
7= 25% A= B SAF Al FE T 294AL, TBARS S| 73-9-0f| =
|58 43RS Bl o] = YR o]9] ofFof whE A AkSE
Lot AR E = FIHRY AT AP ERE OES S 4 9le
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Table 4. Textural properties of Korean representative commercial fried kamaboko
Hardness Fractu- Adhesive- o . ecs  Cohesive- Gummi- Chewi- Resil-
rability ness pring ness ness ness ience
A1 1061.368 11.44 +0.164 2.5135 0.806 0.6455 684.505 551.437 0.2855
+66.649 T +0.465 +0.0098 +0.014 +27.075 +14.847 +0.0021
1641.597 11.665 0.651 1066.683 869.5695 0.298
A2 2240  :0.3387 8301994 0.851 100014 +19.85  +16.184  £0.0021
1378.551 0.7765 0.6395 862.278 660.438 0.2705
A3 4171 1820152 932420734 150035 100275  +36.167  +12228  +0.0035
Ad 1233.042 11.802 -46.653 0.89 0.703 859.587 777.506 03
+10.518 +0.038 1+5.89 +0.004 +0.002 +10.618 +2.793 )
A5 1299.404 10.373 -19.598 0.906 0.727 943.283 854.697 0.344
+108.394 +0.109 +7.025 +0.016 +0.024 +47.914 +28.093 +0.02
A6 691.919 9.984 1.432 1.027 0.872 604.934 611.058 0.549
+43.747 +0.559 +0.461 +0.028 +0.014 +47.93 +81.373 +0.004
A7 818.479 8..701 1.576 0.969 0.876 716.672 694.415 0.585
+4.65 +0.312 +0.505 : +0.018 +10.927 +10.587 +0.008
B-1 701.493 7.955 1.449 0.989 0.796 651.922 600.049 0.508
+32.453 +0.143 +0.741 +0.028 +0.004 +27.41 +60.04 +0.007
B-2 1151.854 10.467 3.5291 0,826 +0.021 0.7238 661.831 612.553 0.311
+73.229 +0.661 +0.485 ' - +0.027 1+20.146 +14.529 +0.0023
B-3 1188.127 11.258 -7.219 0.73 0.718 912.873 788.921 0.2868
1+95.225 +0.402 +1.266 +0.0057 +0.013 1+51.528 +18.113 +0.027
B-4 803.331 11.561 1.318 0761 0.811 747.419 642.868 0.544
+11.47 +0.244 +0.53 : +0.032 +21.442 +20.287 +0.004
B-5 1124.026 10.893 -27.142 0.743 0.617 827.338 710.298 0.297
1+21.587 +0.157 +0.749 10.012 +0.019 +17.252 1+3.441 10.018
C-1 1125.315 10.148 -11.972 0.971 0.698 801.662 581.267 0.242
164.08 +0.249 +0.931 +0.009 1+0.015 +48.112 +11.015 +0.0031
C-2 1514.228 11.219 1.737 0.893 0.708 936.229 729.551 0.372
+21.97 +0.226 +0.2216 +0.0064 +0.0021 +21.278 +7.821 +0.0049

Mean+SD of nine determinations. A-1~7, Fried kamaboko of company A; B-1~5, Fried kamaboko of company B; C-1~2, Fried kamaboko

of company C.
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and Ryu 1986). o]%] 44 A5 l=ojo] £, Zojs:
o} $171 o} A2A ALGEE 7IEF BAR, A Ee A
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Fo|tHRyu et al., 1994a; El and Kavas, 1996). Table 60| 4] =
Zo] RE AE o|EE9] Tl A 4382 80.3% - 86.2% H
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el A A Aol /o] =& A o)A -4 (pectin 5)
7hEo] 50 Sl AW 5) Helz Hojxin:, dibalo
= EGA H|2sy EA(TIS)o] 57k il 45ka-2 8
oA = ALz dA ot (Ryu and Lee, 1985) T d-a4t
3 A AT whg-o 2 71§17 o} 559 TIS7L Hloj = 52

L=
.
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Table 5. TBA value and TBARS of Korean commercial fried kamaboko products

Sample TBA value (mg/g solid) ( mg?gAz)S“ d)
A-1 34.0+0.51° 1.93+0.01°¢
A-2 33.2+0.27° 2.07+0.05°
B-1 44.1£0.14° 2.06+0.22°
B-2 45.2+0.222 2.14+0.11¢
C-1 46.110.44° 2.74+0.302
C-2 47.3+£0.63° 2.79+0.212

Mean+SD of nine determinations

*Different letters in column of each sample category show significant differences (P<0.05).
A-1 ~ A-2 : Fried kamaboko of company A, B-1 ~ B-2 : Fried kamaboko of company B, C-1 ~ C-2 : Fried kamaboko of company C, A-1,

B-1, C-1 : Same type of fried kamaboko,
A-2, B-2, C-2 : Same type of fried kamaboko

Table 6. Trypsin indigestible substrate (TIS), in vitro protein digestibility and starch digestibility of commercial fried kamaboko products

Sample (mglgzoli d) digels,zit‘)/illti@ (%) Starch digestibility (%)
SP 9.91+.49° 82.23+0.16° 16.3210.112
SYY 10.130.86° 80.2810.64¢ 16.71+0.122
FA 12.93+0.29° 86.19+1.69° 16.25+0.08
FB 13.04+0.01° 84.90+0.22° 16.30+0.112
FC 15.05+0.982 85.37+0.16° 15.960.28°

Mean=£SD of nine determinations

*Different letters in columns of each sample category indicate significant differences(P<0.05)
SP, Steamed plain kamaboko; SV, Steamed vegetable mixed kamaboko; FA, Fried kamaboko of company A; FB, Same type of company B
fried kamaboko as FVA; FC, Same type of company C fried kamaboko as FVA.

TISET #A|5] W5oll = S skal FlZl ol &9 A3kgo] w2
A& TISe| ofgh 43ke ks avpHTh 9hA 7]&gie] A4
St GA e 2o o Thal A Ashg Abs avlh ZE Zlo R
AYZYE] ik, FHH o) A2 Al S ARG 252 16%
AT A HE 220} oF 783 71 70| AERO] Z Aol

Z FF2 TAA| ok A= .

CHeiZl §8H|(Computed Protein Efficiency Ratio,

AlETh o] G Bkt JlolA Aot Al 5
I} 24, chl A 4318 o] @]of| = thl §-8-8](protein efficien-
cy ratio)e 83 F7F oz AdeA glow 53] AEE
ratE ©|-8-3t rat-PER-Z AOAC 391 Tl 2 g7} W o]
CH(Satterlee et al., 1977; Ryu and Lee, 1985). 2181} rat-PER
W2 W83}, AR A 52 ol ZAI7E sl7lel ol &
A = ol R o2 319 A rat-PER A 710}0] 4
o] =2 "o AAkgh & -8-H](computed protein efficiency
ratio, C-PER)o|t}. A| &2 9] olu]|i=Al 2 A(Table 7)3} in vitro
ohal ] 438 1S Eof 2 A4 C-PER g4-2 Table 8¢fl Lt

Wl=dl BAR] g AlE-Z Al9lstal & FH o5 C-PER
Zhol 2.60)/ (= A ANRC casein 2.50) 0% =315 2
U o2 A3LAE(Ryu et al., 1994a)0] B35k HolEo] Ax}
(2.83 - 2.94) e} w2 AvS UEh Qlch

L= MYd
USEE FEN=e 4 M7 & Lo Het
A

A% ZAE FLoIE Ul F7 A7) W2 Al

o= S 234E Fig. 1o Uetigint. e 74 oS5 A

TBARS 79| W37} A2 QAL 2A% =R 2g Fol3
o1 o]FRE A ROl AE % 4 AUkt
Abal e} PHsA (A 3) BAF AR ) Ro] AgE F ol

o]

i 9ARU@ )N 30 L 7R Aol #A1E & 9l



Aol 5ol AEeta £4 217

Table 7. Amino acid profiles of the same type commercial fried kamaboko products

(g-a.a/16 gN)
Amino acid é;“szji A-1 A2 B-1 C2
Aspartic acid 7.12 +0.21 6.80+0.04 6.93+0.26 7.26+0.75 6.40+0.04
Threonine* 4.08+0.23 4.89+0.18 5.35:0.16 5.190.31 4.61£0.14
Serine 5.2740.47 3.63:0.68 3.65:0.17 3.82:0.08 3.77+0.13
Glutamic acid 22.72+0.03 13.73£0.28 14.44+0.35 17.0140.36 21.36£0.49
Proline 11.00£0.6 4.40+0.61 3.40£0.19 3.61:0.41 3.97+0.71
Glycine 1.83+0.14 6.1040.38 4734053 4.46+0.76 4.18+0.63
Alanine 3.08:0.16 6.52+0.7 6.16:0.33 6.08:0.09 5.48+0.84
Valine* 6.60+0.54 5.00+0.41 5.14+0.21 5.03:0.13 4.73+0.67
Isoleucine* 5.25:0.61 4.47+0.28 4.58+0.47 4.73+0.39 4.35:0.43
Leucine 9.66:0.04 7.82+0.19 7.99+0.56 8.58:0.51 7.87+0.19
Tyrosine* 5.66:0.47 2524037 2814035 3.55:0.67 2.96+0.27
Phenylalanine* 5.21+0.28 4.204052 4.18+0.47 4.07+0.13 3.94:0.09
Histidine 2.90+0.24 5.07+0.64 5.39+0.31 2.85+0.47 2.99+0.13
Lysine* 8.23+0.19 8.51+0.51 9.06+0.35 9.51+0.19 8.1740.46
Arginine 3.87+0.31 5.88+0.34 5.74+0.66 6.50+0.17 5.71+0.82
Methionine* 2.84+0.47 3.12+0.19 3161075 2.97+0.04 2.45+0.07
Tryptophan® 1.030.13 1.15+0.41 1.16+0.18 1.09+0.06 0.9740.16
Cysteine* 0.58+0.25 1.1140.06 1.13+0.87 1.06+0.03 1.08+0.04
Total 106.93 95.00 95.00 97.38 95.00

* Essential amino acid

ANRC — Animal nutrition research council.

Mean = SD of three determinations.

A-1~A-2, Fried kamaboko of company A; B-1, Same type of company B kamaboko as A-1; C-2, Same type of company C kamaboko as
A-2.

Table 8. In vitro protein quality of the commercial fried kam- 8
aboko products
In vitro Z 6
Sample protein digestibility C-PER ?
(%) >
g 4
A-1 86.16 2.60 §
A-2 83.94 2.60 oy 5l
B-1 84.90 1.97 .
C-2 85.37 2.60
0 L L L L L L

C-PER, Computed Protein Efficiency Ratio; A-1~A-2, Fried kam-
aboko of company A; B-1, Same type of company B kamaboko as
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Fig. 2. Change in in vitro digestibility of vacuum packed fried
kamaboko of during chilling storage at 4+1C.
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