J. Kor. Fish. Soc. 38(3), 137-142 B4 2], 38(3), 137-142, 2005

Al HIol~E 7t WEQ M= ¥ 54

SlElS - HZAH - YRS

BAUUE D HAUE0|ZE/HAMNAAT A, "THHFAHF)

oo

I

Preparation and Characteristics of Patty with Red-Tanner
Crab (Chionoecetes japonicus) Paste

Min Soo HEU, Seung Geal CHor' and Jin-Soo KiM*
Division of Marine Bioscience /Institute of Marine Industry,
Gyeongsang National University, Tongyeong, 650-160, Korea
'Daejung Fishery Co., Ltd., Uljin, Kyeongbuk, 767-901, Korea

New types of patties were prepared with surimi and crab paste, and then characterized. With an increase
of additional ratios of crab paste, the moisture (64.8 to 61.5%) of the patties slightly decreased while
the ash contents (2.3 to 3.7%) increased. The Hunter's color values of the patties decreased in lightness
(L value, 58.79 to 54.27) but increased in redness (a value, -2.77 to 3.54). Thus, the patties that had
added crab paste appeared slightly more reddish. According to the increasing of additional ratios of crab
paste, sensory scores on color and flavor increased whereas the texture score decreased. From the above
results, based on physical properties and sensory evaluation, the desirable additional ratio of crab paste
for preparing patty was 15%. The calcium and phosphorus contents of the patties with the addition of
15% crab paste were 148.8 mg/100 g and 139.6 mg/100 g, respectively, and their ratio (approximately 1:1)
was the optimal range in body absorption efficiency. The calcium absorption rate with the 15% additions
was 4.9 times higher than that of the patty with no additions. Total amino acid content (16,302 mg/100
g) of the 15% additions showed no difference to the patty without additions, and the major amino acids
were aspartic acid, glutamic acid, leucine and lysine. Exceptionally, the cysteine content of the patty with
the 15% crab paste additions was 2 times higher than that found in the patty without crab paste. The
major fatty acids were 16:0, 18:1n-9 and 18:2n-6 of the total lipids, and there was no difference between
the patties with and without crab paste. The above results showed that crab paste can be used as a crab
surimi gel source,
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5 mm ©|3}2 sliced T2, mass colloid(Masuko Co., MKZA
10-20 M, Japan)E sliced* §3 AE S Yol &= Az
9 A Ee] 24 A sl A F] IS& sEEA
AAo] ARZro] & AEZ 13 & 23 B3t ojoiA
Eo A B4 A 2 193] g, 4%t H2 A
Ho|AES AxSAT)

aga, A HolAE H7F e ARE AT FHs
=2} 9 (surimi)E 20033 58l A RlaA AAF Az
A2RE AFS Tl ARSI sl FElvledl A EE
glolg} Al HolAE EFE) tiste 2.5%)& HrkshaA oF
587 1712015 3t A Al Hoj2EGEn el tE
oA MES 5% PASE 0-30% B EEGEHY
A Flo|2E EEE| thate 27.0%)S F7FsPEA <k sEIE
7)ol 2 sttt o)FA mr)Zo] 3 AL AFT U,
A g2zt AXg & w25 43 FHH(165+5C)3h
A ZF3

At RS ACACH(1990)0l whel 8 AYrtdazx
W ZA|HES Soxhletd, 3B AAIH R SHEAL,
ZW AL semimicro KjeldahlH 0.2 Z33tH ).

A #Hel2E Hrzl el MZe A AYAA (Nippon
Denshoku Industries Co., ZE-2000, Japan)Z ©]E92] T
tl3le] A8}, L(whiteness) 2 a(redness) 222 YERAA
t}, o] w AAe] BFE WH-LE 1-96.82, a=-042, b=0.64°]3]
o} 283 o5 AL A P A8 HABD)x
=0|(H), 1.8x2.0 cm)Z Okada2] *'H(1964)°l w2} Rheometer
(Sun Scientific Co., Model CR-100D, Japan)Z &4 3t} ©]
m B8 3 plungers A7 Smme] 7% adaptorE AHE-3}
%L, test speed= 60 mm/minE 3FA T

2718 « 7 ool

2714 2 )& Tsutagawa et al.(1994)2] WHo = ZHAS
olgsld Alg9 F714& FAENT ¥, inductively coupled
plasma spectrophotometer(ICP, Atomscan 25, Thermo Electron
Co., Waltham, MA)Z #-43tqth. 22la1, F4or|mqts
B35 98 Alae A ] o s0mgol 6 N ke 3
mL)S ZH2} ampoule®] B3, BEB3 F 7HEE(1107T, 244
1), S kglass filter), ZRATL R AT AVHEF &FTH)
ato] ZANSHATE oo oluliat B L A AR U
ZS o}u| =2 2 FH4] 7] (Biochrom 20, Pharmacia Biotech,
Uppsala, Sweden)Z 3T

2445 9) F4&-& Kennefick and Cashman(2000)9) 48 S
okzt Wsle] AABIGTh e AT 29 TFT
€, magnetic stirrer® WRFBIHEA 6N %
0.1 N G4He ALg3te] AlFe) pHE 2002 AL, o7]
o)l pepsin &3 mL)S 7}51e] 2A1ZHEQE REEAIZ T 0o
A Whg-E ool A0 mLyS At 0.1N FAFUHEF
0.2 F3pH 7)3 thg, 09 A8 HoZRE L2 T
0.1 M FEAUEF £9& d&sch 2 FHgo|
AXD 0aM THIUEFS ¥, FFFE BE(25mL)
st o5 wrsEN ] YA 20 mL)o] FRE beakeroll
Yo % 37CoA pH 5 AE7t HEE v-A1Z o, 5mL
] pancreatin-bile salt mixtureE 7}8til 2417 5<F AREEA]
At olojA o2 A8 E 3 ICPE TS EA4sIAH.
D59 e AR B TPl P FAB) B 9P

o Al &= Sk

PN g s

A2k A3 Bligh and Dyer(1959) W 22 sjE] 2 5H
ABEGE 23 TH2, AOCS(1990) HHH O 2 methyl ester3}
3} & capillary column(Omegawax 320 fused silica capillary
column, 30 mx0.32 mm i.d., Supelco Park, Bellefonte, PA, USA)
o] &&= GC(Shimadzu GC 14A, Shimadzu Seisakusho Co.
Ltd., Kyoto, Japan)Z EA3tHh 4 212 injector R
detector (FID) 25 247} 250CE 3}¥ 3, columnsE+
180Tl A 827F FXA1Z] TR, 3C/minZ 230 CT7HA] 524



Al Hol~E M7l dEl o A2 2 EA 139

A 1587 $-2)3+5 k. Carrier gast He (1.0 kg/om’) & AH8-3}
431, split ratio= 1:502.2 3t}

HsdAl A SAHXE

A #lo]2~E 7t dAlEe #eFrbe sEA HorHe=s
3 Al Hol2~E 3/ ey M2 ARG 2 FE
71E49] 31 e2 sl A Ho|2xE Hrt gy} Az A
A ERel AZAo] A fAEB5E, 227 49 o]F
Zrol =4 = Q&= o A A 579 F& AsA
FRAGFE 4N 58082 B4 Hrlslgy, A &5 A
A BA QoA g2 42E YEPESE oAl 7

3 =AALE, Al E79 Fol ofd o|HE AetA =7Al
TFE 20A 102 WA Briste s9A PHHeRE
At o) Fagro =z eItk 181, ol 4k
£ ANOVA testE ©]-8-3}] B4HEA & Duncan®] B934
A(Lamond, 1973)2.2 A #o3 AAG% 2 +5)& 4
A&kt
23 ol JE
=2 A Ho|l2E HI} mE|e| HM=ZEA
& tiA slo)xEe] A7 g Al HEY iR
g Wah= Table 13 2T} £ A Hlo]&E 537} 3jE
o dutAgRo £R O] AL 64.8%, WAL FL- 16.9%,
ZA e AS 7.0% R 2359 A5 23%)Ach 0|2 Zol
Ayt o] Fo] AnkgRel nEte] 2AE H z3)Eo] i
F H39] ol 2 Hrkgk A9 FFelt
| HolAES thA ulgo] S7igel m
#Ashe AFS Jeh AL, 23E 9
T %S vehlol, 30% 7t sEle] Ak
T2 75 61.5%, WA B 17.4%, A
7.4% 2 2329 A% 3.7%E YRR o]} 2ol
A Ho)2E Hrls=e F7lol wet HE Y 23)Eo] F7te}

I
(¢4
Y
rlo
4
N

SOy
n
32
o
He g
flo
=2
.
&
o
o

0
P A Lo

o ox ol W (K H
)
o, F{lm

4o Hr o

R
we

AL A A0 8 2w 959 TR JFol B
E At Ahn and Lee, 1992). 221} Al #Ho]2EQ] H7ekd
w2 el 2ud o 2] Ae & #Es) ik
34, ol g9 FEIFFS oF AAFY FETFHB%
v eholl vlste Ads] yeted olE 7 £ sjiEle) £Eo)
Aoz FElH A7 WiEolet FHEATHLee et al., 1993).

Eo A HolAEQ Hrw&d wE A e HFe
Table 29} 2t} &-& thA #lo]~E 47} g Azxe
BEE ouldhe Lt A4 58790101, 59 FA= =4
TE 9u)siy, &9 FA= JNEE ov)ste agke] A
2778 vehfo] Al /-9 AEMo)grHte S 717t
& 2 U B2 giA FeolaE HUME] g
HEle) MZe Pxe] F$- H7Eo] F7H845F carotenoid
A Mo dFgoz volRE AdS YL, Al Sfe
Mo g ANAEE e 39 FolXe A YehIT
AAHo 7 A HolzEQ H7MIE] 10%7H A= HE7 &
9 A Aadhe e, 293, JNEY BY Sk
733 Uehol, 10% &7t el A5 22 5653 R -0.129]
Aoy, AFHoZ B AL A AT F e FHE
AEAe YePtA Qi) sHARE Al Ho|2EE 15%F 7}
g Ele] A A Bre st 56338 YEWAL,
AATE= 2192 FEAoeE AE AT £ e ATAE
e Al #Ho]2ES 15% oo HrE sjele] Ae
BEE 2adte A% e, s oS S8k
BES JeRAT) o] AR HlFo] Kol A Fo]2E
9] 7t ) A HE7E AE dE8E AMETE AdE
R4} 3 A9 Holx A #Ho|2E] H7FEe 15%0]
e =Hojof sjElet BHE AU

EL A Ho)AEQ] HriH|go] W A e Mz,
EA3 R ol g Ao HAre] AT Table 37 Ao A2
9] A% F& diA #Hol2=E HAHE 15%7A(4.47)=
A H o] FI1Ee et Al &/ H2 o] Frtste

Table 1. Changes in proximate composition (g/100 g) of patties prepared by various additional ratios of red-tanner crab

paste
Substitution ratio (%)*
Component
0 5 10 15 20 25 30

Moisture 64.840.7 64.3+0.2 63.840.0 63.412.2 62.6+0.2 62.0+0.6 61.5£1.2
Crude protein 16.910.0 16.3+0.0 16.410.1 17.0£0.4 17.320.1 17.310.0 17.420.0
Crude lipid 7.0£0.2 7.320.3 7.2¢1.7 7.3%4.2 7.4£0.5 7.0+£0.2 7.41£0.2
Crude ash 2.3+0.1 2.640.0 2.840.0 3.240.2 3.410.1 3.5+0.1 3.7£0.0

*Substitution ratio means [crab paste weight / (surimi weight + crab paste weight)] x100.

Table 2. Changes in Hunter's color value of patties prepared by various additional ratios of red-tanner crab paste
: Substitution ratio (%)*
Color
0 5 10 15 20 25 30
L 58.79+0.38 57.6110.29 56.5310.42 56.33+0.37 56.0340.32 55.0710.27 54.27+0.43
a -2.77+0.12 -1.17+£0.24 -0.1240.15 2.19+0.43 2.5040.38 2.88+0.16 3.54+0.15

*Substitution ratio means [crab paste weight/ (surimi weight + crab paste weight)) <100,
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Table 3. Results of sensory evaluation on color, texture and flavor of patties prepared by various additional ratios of red-
tanner crab paste :

Substitution ratio (%)*

0 5 10 15 20 25 30

Color 3.0+0.0° 3.440.3° 4.0+0.3" 4.4+0.2° 4.740.3° 4.8+0.3° 4.810.3°
Texture 3.0+0.0° 3.2+0.4° 3.240.5° 3.110.4° 2.110.4° 1.8+0.3% 1.320.4°
Flavor 3.040.0° 3.0+0.3" 3.5+0.4° 4.2+0.2° 4.5+0.3° 4.510.3% 4.5+0.3°

Different letters in the same row indicate a significant difference at p<0.05.
*Substitution ratio means (crab paste weight/ (surimi weight + crab paste weight)] x100.
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-
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Patty without crab paste

Patty with 15% crab paste

Fig. 1. Photograph of patty with and without red-tanner crab paste.
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Table 4. Comparison of mineral contents between patties with

Table 5. Comparison of fatty acid composition between patties

and without red-tanner crab pastes (mg/100 g) with and without red-tanner crab pastes (area %)
) Substitution ratio (%)* ) Substitution ratio (%)*
Mineral Fatty acid
0 15 0 15
Calcium 38.7£3.2 143.8£11.3 14:0 0.2 0.2
Phosphorus 287.1+11.2 139.6+14.2 15:0 trace trace
Magnesium 17.741.8 21.311.2 16:0 14.7 144
Potassium 56.6+3.4 57.0+2.1 17:0 0.1 trace
Zinc 0.6+0.2 8.0+0.1 18:0 53 54
Maganese 0.11£0.1 0.210.1 20:0 0.4 04
Iron 1.110.2 1.7£0.2 22:0 0.4 0.4
*Substitution ratio means [crab paste weight / (surimi weight Saturated 211 20.8
N .
crab paste weight)] x100. 16:1n7 06 05
16:1n-9 0.2 ) 0.1
30 17:1n-8 0.1 0.1
18:1n-5 0.1 0.1
—~ 25 18:1n-7 1.6 1.6
& 18:1n-9 25.7 24.9
L 20 | 20:1n-9 0.3 0.3
© 20:1n-11 0.1 0.1
_5 15 Monoenic 28.7 27.7
= 18:2n-4 0.2 0.3
2 10 18:2n-6 43.6 44.2
< 18:3n-3 4.4 4.5
5 | T 18:4n-3 0.4 0.4
L 20:2n-6 0.1 0.1
0 20:4n-8 0.4 04
20:5n-3 0.3 0.4
Patty without crab Patty with 15% crab 22:5n-3 trace 0.1
paste paste 22:5n-6 0.1 0.1
. . . . . 22:6n-3 0.7 0.9
Fig. 2. Comparison of calcium absorption rate between patties _
with and without red-tanner crab paste. Polyenoic 50.2 51.4

E 237} dEe Zg F58LS o %2 dgey, Hut
e ] B 24.7%2 FH7L AFA st 4.98) F7heto
4+ 17 N1 EIHR] AAAA 715, AE L 529 &4
Blol 23 289 &, Y9 S % oy JHA A A
Ago] o] #Jse 7)5(Okiyoshi, 1990; Ezawa, 1994)
5L UE 5 e 53 1% Ve AEe shE wd
=it

B2 tiA Hol2=E 7l WEl] A w4t 242 Table 59}
2ok B2 UiA #Hol2~E FH7F diEg o] A Edate]
oF 50%2 Ao AwE AA3P, theog Ri=alihef
29%), E3HaH} 21%)9] wolom, 8 74 At
16:0, 18:1n9 2 182n-6 SO & o]E0) AA Y <F 84%E )+
L Xtk 38 HL g Hlo|AE M7} #E ] A
A 2A F E AL 2edi 2 Z3gke] 2ANe F 0
T4 At 5 2 FA4L 17T dEe ALY Atelvt
fAck 283 HE A mlo]2E Hr f5o TAIglol
B A siEle] A4t 24 2 sfEe] A9 F2 A dolx
E 2 3= 433] o)zt A ol9f 2 Adte AlA
HElY XFo] R H 34 F ol fFHE o]Fo]

N

*Substitution ratio means (crab paste weight / (surimi weight
+ crab paste weight)] x100.
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ATt 28 HL diAl dlo|~E H7t e Ay, 730}
sejol} viste] §3} ofm|=ite] gFo] wol Al -9 ¥
FHE vehge #d=EAT 38, tryptophang A 93 A4
olmj=itbe]l B¢ Ee ulA HrF -5 BARe] Al e
A5 o 40%FE F AF 0o Zpolrt (k. 21, F2
YA #Hol~E Hrt HEle] A9 JFH AgoHeite s ZF
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Table 6. Comparison of amino acid contents between patties

with and without red-tanner crab pastes (mg/100 g)

Substitution ratio (%)*
Amino acid

0 15
Aspartic acid 1,675.0 (10.3)? 1,615.1 (9.7)
Threonine” 774.7 (4.8) 792.2 (4.8)
Serine 872.0 (5.3) 872.9(5.3)
Glutamic acid 2,760.4 (16.9) 2,911.5(17.5)
Proline 889.7 (5.5) 840.4 (5.1)
Glycine 808.2 (5.0) 794.3 (4.8)
Alanine 862.2 (5.3) 789.8 (4.8)
Cysteine 293.6 (1.8) 415.1(2.5)
Valine” 867.5 (5.3) 503.4 (4.8)
Methionine” 398.2 (2.4) 477.7 (2.9)
isoleucine? 686.4 (4.2) 716.0 (4.3)
Leucine? 1,412.8 (8.7) 1,440.9 (8.7)
Tyrocine 489.3 (3.0) 517.3 (3.1)
Phenylalanine” 923.4 (5.7) 955.5 (5.7)
Histidine 355.3 (2.2) 372.0(2.2)
Lysine" 1,418.4 (8.6) 1,445.9 (8.7)
Arginine 815.0 (5.0) 870.8 (5.2)
Total 16,302.1 (100.1) 16,420.8 (100.1)

YThe marked amino acids mean essential amino acids.
AThe values in parentheses indicate the percentage of each
amino acid content to total amino content.

*Substitution ratioc means [crab paste weight / (surimi weight
+ crab paste weight)] x100.

FA o2 e LEvtel AARENA BE5)7) 48 lysine
Gaol ol B Tl Sol2E A7k HES A9 FoUH
2 433 drile 4% T SHE #EEHU

lo o mlm

D g s

Ahn, CB. and EH. Lee. 1992, Utilization of chitin
prepared from the shellfish crust. 1. Functional pro-
perties of chitin, chitosan, and microcrystalline chitin.
Bull. Korean Fish. Soc. 25, 45-50.

AOAC. 1990. Official Method of Analysis. 12th ed.
Association of Official Analytical Chemists, Wa-
shington, D.C., pp. 69-74.

AOCS. 1990. AOCS Official Method Ce 1b-89. In: Official
Methods and Recommended Practice of the AOCS,
4th ed., AOCS, Champaign, IL, USA.

Bligh, E.G. and W.J. Dyer. 1959. A rapid method of lipid
extraction and purification. Can. J. Biochem. Physiol.
37, 911-917.

Cha, Y.J. and H.H. Back. 1995. Quantitative analysis of
alkylpyrazines in snow crab cooker effluents. J.
Korean Soc. Food Nutr., 24, 454-458.

Ezawa, 1. 1994. Osteoporosis and foods. Food Chemical.,
1, 42-46.

Kennefick, S. and K. Cashman. 2000. Investigation of

A=
=4

A%

an in vitro model for predicting the effect of food
components on calcium availability from meals. In-
ternational J. Food Sci. Nutr., 51, 45-54.

Kim, H.S., B.Y. Son, S.M. Park and K.T. Lee. 1999.
A study on the properties and utilization of chitosan
coating. 2. Changes in the quality of the tomatoes
by chitosan coating. J. Kor. Fish. Soc., 32, 568-572.

Kim, J.S., D.M. Yeum, H.G. Kang, 1.S. Kim, C.S. Kong,
T.G. Lee and M.S. Heu. 2002. Fundamentals and
Application for Canned Foods. Hyoil Publishing Co.,
Seoul, pp. 27-85.

Lamond, E. 1973. Methods for Sensory Evaluation Foods.
Canada Dept. of Agriculture, Canada, pp. 67-92.

Lee, E.H., J.S. Kim, C.B. Ahn, D.S. Joo, J.S. Lee and
K.T. Son. 1993. Processing and quality stability of
precooked frozen fish foods. 3. Processing of mac-
kerel-based buger. J. Kor. Agric. Chem. Soc., 36,
51-57.

Lee, K.T., SM. Park and O.D. Baik. 1995a. Preparation
and rheological properties of chitin and chitosan. 1.
Effect of preparation condition on the degree of
deacetylation and the molecular weight of chitosan.
J. Kor. Fish. Soc., 28, 392-396.

Lee, K.T., S.M. Park and O.D. Baik. 1995b. Preparation
and rheological properties of chitin and chitosan. 2.
Effect of shear rate, temperature, concentration and
salts on the viscosity of chitosan solution. J. Kor.
Fish. Soc., 28, 397-400.

No, HK. and M.Y. Lee. 1995. Isolation of chitin from
crab shell waste. J. Kor. Soc. Food Nutr., 24, 105-113.

Okada, M. 1964. Effect of washing on the jelly forming
ability of fish meat. Bull. Jap. Soc. Sci. Fish., 30,
255-261.

Okiyoshi, H. 1990. Function of milk as a source of calcium
supply. New Food Ind., 32, 58-64.

Park, J.W. 2000. Surimi and Surimi Seafood. Marcel
Dekker, New York, pp 23-58.

Park, Y.H., S.B. Kim and D.S. Chang. 1995. Seafood
Processing and Utilization. Hyungsul Publish Co.,
Seoul, pp 201-207.

Tsutagawa, Y., Y. Hosogai and T. Kawai, 1994, Com-
parison of mineral and phosphorus contents of muscle
and bone in the wild and cultured horse mackerel.
J. Food Hyg. Soc. Japan., 34, 315-318.

20053 49 30Y @y
2005 69 25¢ g



