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Quality Characteristics by Grade of Commercial Frozen Surimi

Byeong-Soo Ahn, Byeong-Gyun Kim', Eun-Bi Jeon, In-Seok Lee and Kwang-Soo Oh?*

Department of Seafood and Aquaculture Science, Gyeongsang National University, Tongyeong 53064, Korea

'Rims Food Corp., Seongnam 13557, Korea

*Department of Seafood and Aquaculture Science/Institute of Agriculture and Life Science, Gyeongsang National University,

Tongyeong 53064, Korea

We examined the quality characteristics of four kinds of Alaska pollack Theragra chalcogramma surimi (APS), five
kinds of golden threadfin bream Nemipterus virgatus surimi (GTS), and two kinds of giant squid Ommastrephes
bartrami surimi (GSS) used in Korea. The volatile basic nitrogen contents of APS, GTS, and GSS increased with
decreasing grade to 6.8-9.8, 5.5-8.3, and 143.5-177.7 mg/100 g, respectively. The Ca**-ATPase activities of APS and
GTS decreased with decreasing grade to 0.63-0.83 and 0.60-0.80 pi umole/min/mg, respectively. The Ca*-ATPase
activity of RA-grade GSS was 0.82-0.91 pi pmole/min/mg. The whiteness values of APS, GTS, and GSS heat-
induced gels were 54.0-71.4, 53.9-71.0, and 52.2-70.3, respectively, and that of both APS and GTS decreased with
decreasing grade. The gel strengths of APS and GTS heat-induced gels were 412.3-769.4 and 280.2-456.5 g-cm,
respectively, and decreased with decreasing grade. The total amino acid contents of SA-grade APS, SSA-grade GTS,
and RA-grade GSS were 17,328.1, 17,965.0, and 14,846.8 mg/100 g, respectively, and the major amino acids were
glutamic acid, aspartic acid, arginine, leucine, lysine, proline, alanine, and phenylalanine. The primary minerals were
sodium (136.6-164.9 mg/100 g), potassium (45.7-160.4 mg/100 g), phosphorus (35.0-73.5 mg/100 g), sulfur (22.8-

56.4 mg/100 g), and calcium (18.0-203.4 mg/100 g).
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shglow, o] uj W Th(standard plate)2] L, a @ b 7+ 212}
96.83, -0.42 ¥ 0.630] %t} BJAI = (whiteness) = WA= 2| 3%
ol L-3b (Park, 2005)2 LFef 2ict.
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Table 1. Raw materials and grades of the various commercial su-
rimi

Code No. Raw material ~ Grade Manufacturing company
1 Alaska pollack SA  Supreme Alaska (USA)
2 Alaska pollack FA  American Seafood (USA)
3 Alaska pollack KA  Golden Alaska (USA)

4 Alaska pollack RA  Unisea (USA)

5 Golden threadfin  SSA ULKA Seafood (IND)

6 Golden threadfin  AA  Kaiko (IND)

7 Golden threadfin A Kaiko (IND)

8 Golden threadfin KA Kaiko (IND)

9 Golden threadfin RA  Tien Dat Seafood (VIE)
10 Giant squid RA  Coinrefre (PER)

1 Giant squid RA  Joara Seafood (CHI)
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USA)Z ©]83}o] ANOVA test 2 Duncan’s multiple range
test® P<0.05 &0l A A& 7He] f-ol4dS A8 tHKim
etal., 1993; Han, 1999).
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Table 2. Proximate composition, pH and volatile basic nitrogen (VBN) contents of the various commercial surimi

Proximate composition (g/100 g) VBN

Code No." - - pH

Moisture Crude protein Ash (mg/100 g)
1 73.2£0.1° 18.2+0.19" 0.5+0.12 7.040.02° 6.8+0.7°
2 74.3£0.3° 18.0+0.2% 0.6+0.1° 7.17£0.01¢ 8.6+0.2°
3 74.5+0.6° 17.5+0.1¢f 0.6+0.22 7.27+0.01¢ 9.4+0.1¢
4 76.5+0.1% 17.420.1% 0.7+0.12 7.39+0.029 9.840.4¢
5 72.0£0.6° 18.5+0.3" 0.5%0.12 7.32+0.01° 5.5+0.22
6 75.8+1.2¢ 17.8+0.4¢% 0.5+0.12 7.3210.02f 5.9+0.6°
7 77.7+0.30 17.60.2¢f 0.5%0.22 7.39£0.029 6.8+0.4°
8 77.5+0.2° 17.0£0.3¢ 0.6%0.12 7.39+0.029 7.2+0.1°
9 78.3+0.49 16.410.1¢ 0.6+0.1° 7.38+0.029 8.3+0.3°
10 77.0£0.4¢ 15.5+0.1° 1.810.2° 6.72+0.03° 143.5+0.8°
1 77.241.3%0 14.3+0.62 1.320.1° 6.68+0.022 177.7+0.5

IRefer to the comment in Table 1. *tMeans with different superscript in the same column significantly differ at P<0.05.
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o] $2ju|9] pHE 6.68-6.722 WL} M) Seju|of |
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el A AneE e n] o Y 971 2(VBN) fHde 2t
7} 6.8-9.8 9 5.5-8.3 mg/100 g © & oF 4=2ju] B o] bt
obd5 VBN ghgo] S7tehe= Aaks Ueglen, dae
= e n] £ ¥} Zo] tha it} of 7|4 Al e 5
VBN o] 10 mg/100 mg o] sFo] L2 Al A|sht diAf o]
ol n] x| FFL gl Ao Holr) uhH ke o] =2
1] o] VBN 3k 143.5-177.7 mg/100 g & 2 t}ee] VBN 4
o] ehE o] Qlow, theke o] fx2ju] o] X el At
vl uye] ¢olel Ao & AJ7kE]gle}. Kim and Choi (2011)
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19] 373 9 Az} of ekl sieicth o] tigeols -
u] @4 o] &o] A g ARE-57| ¢34 Choi and Kim (2012a,
2012b) @ Otero et al. (2010)2 A 51} 2 73314 0] 717} 2
2351, Lee et al. (1999) Ef 4=2ju]2to] E¢to] P @ sirtal
B gkup gl
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SA-RA 7 %] :2]1] 4%, SSA-RA 7 A7) 5 5:2]0] 55
4 RA 5 )90 g 0] S2ju] 258 WHHEAI 7] B AR
kg

2 AT o] 22 2% ATHs Table 37} 2k, e Selw]
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Table 3. Color values in cut surface of the various commercial su-
rimi

Color values
Code No.!
L a b AE

1 53.6+0.5° -0.5¢0.1«¢  5.8+0.47  43.5+0.2¢
2 51.4+0.2¢ -0.440.1%¢ 46+0.2¢ 455+0.3°
3 51.2+0.7¢  0.1%0.0 6.5£0.29  45.7+0.2¢
4 48.5+0.6°  0.1%0.0 7.0£0.3"  48.8+0.29
5 54.8t0.29 -0.3%0.2° 5.2+0.1°  47.0+0.1°
6 50.1£0.3¢  -0.3+0.1¢ 3.0£0.1¢  49.0£0.69"
7 48.910.2c -0.5+0.0¢  6.5+0.49  37.6x0.4°
8 47.7+0.1°  -0.9+0.1° 2.1+0.2°  51.2#0.3
9 4581042 -0.6+0.1° 5.6+0.2¢"  49.4+0.3"
10 55.1£0.79 -2.60.12 4510.3¢  42.0£0.2°
11 60.1+0.4" -0.9+0.1° 1.2+0.2¢  36.8+0.1°

IRefer to the comment in Table 1. *Means with different super-
script in the same column significantly differ at P<0.05. L, light-
ness; a, red/green value; b, yellow/blue value; AE, color difference.
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% 9 RA 7 tigholo] S2jn] 250) Ca¥-ATPase =
4 S EEHS 5745 AuH: Table 49+ 2ok W @ Ame)
= 2:5]u9] Ca?-ATPase B3-S 7}2} 0.63-0.83 2! 0.60-0.80
pi pmole/min/mg .2 570 Yold4%= Ca*-ATPase 2
o] Wolx| = A3kE Hlow, ke o] ejuo He= 2
2 RA Folgt= Ca*-ATPase €4J¢] 0.82 L 0.91 pi umole/
min/mg o2 Hejel AnefE 42ju|o] SA g3t H|sSt &
K2R eIk WEelulol SEe Ao B
SSA FolA 358 RA F7H R ek glow, ol5 539
ARERE P, B, P& 2D A7FE 5o AR
th(Park et al., 2000a). 12U} o]& X REL SHo W=
T oefo] ulg- Fon] apele] Fpol upet 2.9 4 9)
t}. Katoh et al. (1979)2 ¥-55=2|v| 2] -¥A-Fehado] 2t
= ATPase 0] etet EATAS] AR §-4o}1, 527
o] FA1& 48] BAT 4 9= Whloleka B shelck. Kim
and Cho (1992)% 552|111 o] 23} o] 5:9] A7 o] 71
ol 4 Ca?*-ATPase M4, S5 B K gro] 21722} w3 A
PRAZ 27 Jo0] S B8 AL §8eiT 512,

Table 4. Ca*"-ATPase activity and thawing drips of the various com-
mercial surimi

Code No.! Ca2-ATPase activity Drips (%)
(pi umole/min/mg)  Free drip  Expressible drip

1 0.83+0.00" 3.6£0.1¢ 4.1£0.9%
2 0.72+0.01¢ 5.2+1.0¢ 5.3+1.2bd
3 0.70+0.01¢ 5.6+0.4% 6.5+0.6%
4 0.63+0.00° 6.5£0.8¢° 7.7£0.4¢
5 0.80+0.02¢ 1.9+0.12 3.4+0.22
6 0.77+0.01f 2.1+0.62 4.6+1.12¢
7 0.70+0.00¢ 2.1+0.52 5.2+0.2%
8 0.66+0.01¢ 2.3+0.4% 5.6+0.2
9 0.60+0.002 3.3+0.5% 7.0£0.4¢
10 0.82+0.02" 3.90.7¢ -

1 0.91+0.01 4.0+£1.0° -

IRefer to the comment in Table 1. *Means with different super-
script in the same column significantly differ at P<0.05.
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Table 5. Color values in cut surface of the heat-induced gel using
the various commercial surimi

Color values
Code No.!
L a b AE

1 62.5+0.52 -2.7¢0.2> -2.5¢0.1° 33.2+0.2%
2 63.3+0.22 -2.4+0.1¢ -2.5¢0.2° 33.8%0.3°
3 63.4£0.72  -3.0+0.1°  0.9+0.0" 33.6x0.2
4 59.2+0.6° -2.7#0.1*  1.7x0.39  37.7+0.29
5 64.2+0.2¢ -24+0.2° -2.1+0.1¢  32.8%0.12
6 63.5£0.32  -2.3x0.1¢  -2.9+0.1° 33.5+0.6"
7 63.5+0.2¢ -2.5£0.2°¢ -2.1+0.2¢ 34.5+0.4¢
8 62.3+0.12  -2.1+0.1¢  -1.6+0.1°  35.8+0.3°
9 60.8£0.42  -2.1+0.1¢  2.3+0.2"  36.9+0.3
10 58.9+1.00 -3.2¢0.28  2.2+0.3"  37.9+0.2¢
11 60.4+0.4* -2.3£0.1¢ -4.3+0.3*  36.8+0.1f

IRefer to the comment in Table 1. *®Means with different super-
script in the same column significantly differ at P<0.05. L, light-
ness; a, red/green value; b, yellow/blue value; AE, color difference.
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Table 6. Whiteness and gel strength of the heat-induced gel using
the various commercial surimi

Code No.' Whiteness? Gel strength (g-cm)
1 70.8+0.3 769.4+£35.2i
2 71.4+0.29 591.1£20.3!
3 64.8+0.2° 542.0+21.7"
4 54.0£0.6° 412.3+19.8¢
5 70.3+0.1¢f 456.5+27.39
6 71.0£0.3¢ 428.9+23.2
7 69.8+0.3° 379.3+17.4¢
8 66.30.5¢ 341.7+27.9¢
9 53.9+0.2° 280.2+9.3°
10 52.2+0.3? 173.3£16.5°
1 70.3+0.6¢ 220.2+7.3°

'Refer to the comment in Table 1. 2L-3b. *‘Means with different
superscript in the same column significantly differ at P<0.05.
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Table 7. Total amino acid contents of the various commercial surimi

H] - ololA - 9%

(mg/100 g)
. . Code No.'
Amino acids
1 5 10

Aspartic acid 1,671.8 ( 9.7) 1,7325 ( 9.7) 1,385.1 ( 8.5)
Threonine 938.8 ( 54) 992.0 ( 5.5) 7404 ( 5.0)
Serine 855.2 ( 4.9) 863.9 ( 4.8) 765.0 ( 5.2)
Glutamic acid 21904 ( 12.6) 2,282.0 ( 12.7) 1,963.5 ( 13.2)
Proline 1,162.1 ( 6.7) 1,236.6 (  6.9) 1,329.1 ( 9.3)
Glycine 7024 ( 4.1) 7416 ( 4.1) 830.3( 5.6)
Alanine 1,013.7 ( 5.9) 1,058.5 ( 5.9) 900.5 ( 6.1)
Cystine/2 50.3 ( 0.3) 570 ( 0.3) 846 ( 0.6)
Valine 8324 ( 4.8) 8422 ( 4.7) 676.8 ( 4.6)
Methionine 784.0 ( 4.5) 8146 ( 4.5) 4740 ( 3.2)
Isoleucine 994.3 ( 5.7) 1,0444 ( 5.8) 7225 ( 4.9)
Leucine 1,2916 ( 7.5) 1,3144 ( 7.3) 1,0722 ( 7.2)
Tyrosine 636.3 ( 3.7) 595.0 ( 3.3) 2932 ( 20)
Phenylalanine 9740 ( 5.6) 1,0474 ( 5.8) 7426 ( 5.0)
Histidine 646.6 ( 3.7) 6989 ( 3.9) 578.7 ( 3.9)
Lysine 1,2812 ( 74) 1,296.0 ( 7.2) 1,0576 ( 7.1)
Arginine 1,3029 ( 7.5) 1,348.0 ( 7.5) 1,230.8 ( 8.3)
Total 17,328.1 (100.0) 17,965.0 (100.0) 14,846.8 (100.0)

Refer to the comment in Table 1.

25 T 1T Qo] 49191 9 71 Asr) ofgith A
o] B 1%]o] O‘11]-(Yamanaka etal., 1995).

Zot0lAt Y 2|3

O

SAT 3 el A T ymals
#o] pelu]e] Fobuliil 9 77]2

N, o

Table 8. Mineral contents of the various commercial surimi

(mg/100 g)
) Code No.!

Minerals

1 5 10
Na 157.3+1.2 136.61+1.5 164.9+1.4
K 69.9+0.4 45.7+0.2 160.4+1.1
S 56.4+0.5 29.9+1.1 22.8+0.9
P 73.51.4 35.04£0.9 39.840.6
Ca 18.010.2 50.7+0.6 203.4+1.2
Fe 17.7+0.9 12.0+0.3 tr
Mg 9.240.2 5.0£0.2 2.410.0
Zn 1.410.1 1.5£0.2 tr
Cu ND ND ND
Se 3.710.4 ND ND

Refer to the comment in Table 1. tr, trace; ND, not detected.

Table 7 9 83} Zt}. o] 5 3% Ya2|u| 9| Fopw|eAl o
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Aolgich. B )5 3% 4:2]n ] F0 B/ 4L 217 Na
(136.6-164.9 mg/100 g), K (45.7-160.4 mg/100 g), P (35.0-
73.5 mg/100 g), S (22.8-56.4 mg/100 g) = Ca (18.0-203.4
mg/100 g) 522 Yarefn| o] FFol whet thax o g 2fo]
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