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Quality Characteristics of Fish, Crab and Red—Crab Stock
Prepared by High Pressure Extract Method

Gum—kwang Bae', Gwang—In Byun’, Soo—Keun Choi'

"Dept. of Food Technology & Food Service Industry, Yeungnam University
Dept. of Culinary Science & Arts, Kyunghee University

Abstract

Using the high-pressure heating extraction process suitable for mass-production, crab stock(CS), red crab
stock(RCS) and fish stock(FS) were manufactured and their quality and organic features were compared. The
results are as follows. In mineral content, the content of essential amino acids, the content of delicious amino
acids and preference, CS and RCS were rated higher than FS, and especially RCS had the most abundant
essential amino acid content and had the highest rating in organic evaluation. Also, in terms of cost, RCS
was more economical than regular CS, which is relatively expensive. Therefore, it is believed that replacing
fish bones with RCS in making stock will be more cost-saving and have higher preference.
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Kim et al. 2003).
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{Table 1> Formula of fish, crab and red-crab stock

Fish stock Crab & Red-Crab

ingredients Amount ingredients Amount
Fish 7,500g |Crab, red-crab 12,0009
Onion 450g | Onion 7209
Celery 2259 | Celery 360g
Spring onion 2259 | Spring onion 3609
Champignon 2259 | Champignon 3609
White wine 938g | White wine 1,5009
Butter 113g | Butter 180g
Parsley stem 5.6g | Parsley stem 9
Laurel 2g | Laurel 39
Black pepper 5g | Black pepper 8g
Water 15,000mL | Water 24,000mL
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<Fig. 1> Diagram of high pressure extraction system.
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A S, oA S5, H52 oAl S50 Aee
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Minolta Co., Japan)Z ©]-&-3la] HU=ZE el
= L3k(lightness), &2 Ao =5 YeM= a

ZHredness), =] A== JeERNE bak(yellow-
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trophotometer, UV-240)E- A1-8-81¢3 558nmellA] %T
Hs S5 FRER YU

6 771 »2

A S, diA S5, HS WAl 5579 7712
S 93 A7 3= AOACH(AOAC 1995)
S AMgEISITE FE9 15mLE 3 =7k
231 105T AZx7)A A2AIZ] o3 550C Z
7] 3|3}z oA 20A13F BRI F, Aol A Y
WA IR 3]skE Al Eell 6N-HCI 4.2mL
E Yol &3)1)17]a1, 1% LaCl; 25mLE 37}s}
o A5 E A3 &A% T, 100mL volume-
tricoll -8t Alg Yo Fiet o] 7S ICP
(Inductively Coupled Plasma Atomic Emission Spec-
trometer) S AL&-3ke] A5l on, ojw ARE3E
7171 2 B Z21L (Table 2)ol] Yehd nie}
2t

(7) w2l ofo| At &2 £

A& ImLol S/ 4mLE YL
Abo] SEEHEE mixdt F, 414E-2](10,000rpm,
10min, 4C)E AA FTA-E Fste] 0.45m sy-
ringe filter 2 oJ2}3}3c) oz} bl that R
ojr|izAake] gk =78 High Speed Amino Acid

{Table 2> ICP condition for mineral determination
in fish, crab and red-crab stocks

Items Condition
RF. generator PERKIN ELMER OPTIMA 3000,
40.68MHz
R.F. power 1.3KW
Plasma torch Quartz glass torch

Peristaltic pump  Gilson Miniplus 2, Ten Rollers

Nebulizing system Gem Tip Cross-Flow Pneumatic Nebulizer
Argon gas
flow rate

Carrier gas 1.1L/min

Coolant gas 15L/min

Plasma argon gas: 15L/min
Auxilaiary argon gas: 0.5L/min
Nebulizer argon gas: 0.8L/min

{Table 3> Operating condition of HPLC for free
amino acids analysis

Items Condition

Column PF column cation exchange resin
pH 2.2, 0.2N Lithium citrate buffer

22~99TC

Buffer solution
Column temperature

Mobile phase Pump 1: Hydroxide
Pump 2: Ninhydrin
Flow rate Pump 1: 0.35mL/min,

Pump 2: 0.3mL/min

Injection volume 20¢L
Reproducibility 15CV
Retection limit 3pmol
Reacti il

eaction coi 40~1457

temperature range

Channel 1: UV-570nm
Channel 2: UV-440nm

Detector

Analyzer(L-8800, HITACHI, Japan)S o]&3}o]
wAsIAoH, B4 2702 (Table 3), 3#F o}

w2k B4 el (Fig. 2)ol Yebd mke} 2
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<Fig. 2> Standard amino acid chromatogram by HPLC.
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1. &,

A S, OA &5, H2 dA $59 F8
aF 2 3 i 54 A= (Table 4>l Y
Ebd wie} Aok S e A S571 98.33%
2 7P Eokon, tiA S5t & tiAl S5
Z}7} 98.08%9} 98.02% % 7+ A&7t 79 H <l 2}
°](p<.001)7} YR

S| ke w3k A 83F vl$- FrolF el xpo)(p<
001)E Y=, 15 F<& A S5 diA
S5 242t 0.54%, 0.52%= Jehston), A &
T 0.12%= WAF(HA, H2 thA)7 €531
ottt ole tiAlRe AA IiE #7144
o] o &2 A S5 vlg) 3 ol

{Table 4> Moisture, ash contents of fish, crab and
red-crab stock by high-pressure extraction method

(%)
Sample Moisture Ash
FS 98.33+0.03" 0.12+0.01°
RCS 98.08+0.00° 0.54+0.01°
cs 98.02+0.01° 0.52+0.01"
F-value 379.05%** 295980+

1) The value is mean+SD(***p<.001).

2) FS: Fish stock, RCS: Red crab stock, CS: Crab stock.

3) Means with letters within a column are significantly di-
fferent from each other by Duncan's multiple range test.

2. Al

(Table 5)= S579] 7ol W& o] 7k 2}
°o]2 Yehd Aot HEE Yehe Lk p<
0.01 =l A F92Ql Aol& Yepyon, 1
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{Table 5> Hunter's color values of fish, crab and
red-crab stock by high-pressure extraction method

A 137 A 43(2007)

{Table 6> pH, salinity, turbidity values of fish,
crab and red-crab stock by high-pressure extraction
method

Color value
Sample a b Sample pH Salinity(%)  Turbidity(%T)
FS 35.49+150° —059+0.07°  3.48+0.39° FS 6.22+0.07°  0.03+0.01°  2.070.01°
RCS 39.81+0.39°  0.04+0.03*  10.39+0.05° RCS 8.61:0.02'  027+0.01°  0.62+0.01°
cs 37.90+0.48" —0.03+0.05°  9.61+0.07° Cs 8.35:0.02°  0.25:0.01°  0.61£0.01°
F-value 16.08%* 15357%%%  704.04%%* Fovalue  2750.349%** 1505.333*** 19338.54%**

1) The value is mean+SD(n=3)(**p<.01,***p<.001).

2) FS: Fish stock, RCS: Red Crab stock, CS: Crab stock.

3) Means with letters within a column are significantly di-
fferent from each other by Duncan's multiple range test.

A °ﬁ“‘, *@*4 A
Uehl & aghe A S BF 00 7Pt
& %kol YERstoH, Ir-r«l THEZE F
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1) The value is mean+SD(n=3)(**p<.01,***p<.001).

2) FS: Fish stock, RCS: Red Crab stock, CS: Crab stock.

3) Means with letters within a column are significantly di-
fferent from each other by Duncan's multiple range test.
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{Table 7> Mireral contents of fish, crab and red-crab stock by high-pressure extraction method (mg/L)
Sample Ca Fe K Mg Na P
FS 2.58+0.15° 0.17+0.13 11.8742.81° 15740.13" 28.44+3.02° 13.64+0.48°
RCS 12.29+0.72° 0.24+0.04 55.71+3.46° 4.30+0.22° 118.00+1.34° 0.34+0.23°
CS 7.51+0.06° 0.13+0.02 59.59+3.31° 4.39+0.10% 110.62+1.72° 6.23+0.11°
F-value 387.96*** 1.42 205.21*** 308.73*** 1609.39*** 424,04***

1) The value is mean+SD(n=3)(**p<.01,***p<.001).
2) FS: Fish stock, RCS: Red crab stock, CS: Crab stock.

3) Means with letters within a column are significantly different from each other by Duncan's multiple range test.

Z] o]

—%—‘o/]"'l\_

3 o g

ZFe](p<.001)7F AT . Ca®l
< =ol7] flsiAE Cadt P HI

:1~2:191 Helell A= Aol v st
HA Qed(WEZ T 2007), 2 Aol
2 A &9 A §55 5 Cay} P9 H]
o] B 1:1~2:19] ol o] Z5e] AW
Foll 9%t oY 7k 1% 7% 529E 7S
G Jou), AN S5 Cadl o] WS wnk
oz} Pe] FreFo] Ca®l 5uj| o] wol Cad] o]
|7 Foole vlg FAFE Aow Aod:
T3 o]8dt 4 A= B Ui HorEES
Z7Fer Al W€l (patty)2] Cad} Po] HlEo] 112
A, Zgel H4 4 888 7I0E F dv=
AT Avtel A=]EFATHHeu et al. 2005). 2| ALy
o] dAYEE FAAA A @71 HEol Tt
= K9 g Sh ZF AEZE o AQ1 Aol
(p<.001) 5 YElon, thA S5 H& A
Sl sl A4 who SRS UE
WAk

Na®| g2 &2 A S 118.00mg/L>TthA|
7 110.62mg/L>A 4 S 28.44mg/L o] o
veht, ZF Al83F w9 9221 &fo](p<.001)E
e

A7 A7

3= Mg9]

2
Mo &Y

o o Hr S o

o
v T

o
2

rlo
l

O >~ ]
FT= 5 3

—

F7F 7P w=skon,
S5, AL 559 oA
o} 3 Fed] T Al FFY) S5l 013~
0.24mg/Le] Frs vepl ot AlE3t fo 4
ztole YERHA] 3ttt

ol

5. e ottt SE

tiAle} stell 7P AU d@s vl &
27l ] oppl=ate] FEe Kim HD(2003)2]
ATE v A S5, oA S F2
Al S=e] 2l opeat 24E 352 of
Flieqt, B AR obvldt T 9] o

==
2oz BEF3te] HlwstAtiKim et al. 2004).

aFL-

o =2

D opu|gbe] F e F& A S5t
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leucine, lysine So]tk A {<4=2] FQ F4= o}
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w|2=AkS- arginine, lysine, leucine, valine
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{Table 8> Contents of essential free amino acids in fish, crab and red-crab stock by high-pressure extraction

method (L)
Essential
Ss?n 8 . FS RCS CS F-value
free amino acids
Threonine 13.82+0.60° 40.43+1.29° 27.24+ 0.71° 630.25%**
Valine 17.55+0.30° 126.88+1.00° 86.76+ 2.23 4,529.31***
Methionine 8.55+0.15° 121.55+4.98 4576 0.33° 1,195.06***
Isoleucine 10.31+0.10° 134.64+1.10° 53.19+ 1.28" 12,577.94***
Leucine 18.96+0.20° 146.68+42.89" 70.75+ 1.84° 20.147%**
Phenylalanine 12.08+0.15° 166.65+1.38° 40.93+ 1.03° 20,462.43***
Lysine 24.58+0.40° 220.36+1.27° 68.28+ 2.03° 16,151.19***
Histidine 6.93+0.25° 31.86+0.88" 11.19+ 0.16° 1,859.26%**
Arginine 41.43+0.58° 601.2245.23° 866.20+17.04° 5,015.59***
Total 154.21 1,590.26 1,270.31

1) The value is mean+SD(*p<.05, **p<.01).

2) FS: Fish stock, RCS: Red crab stock, CS: Crab stock.

3) Means with letters within a column are significantly different from each other by Duncan's multiple range test.
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{Table 9> Contents of flavor enhancing free amino acids in fish, crab and red-crab stock by high-pressure

extraction method (rLJ/L)
Flavor fenhanc.er FS RCS Cs F-value
free amino acids
Taurine 146.39+3.57° 372.28+2.10° 565.20+18.73" 1074.26***
Aspartic acid 13.7140.36° 24.48+0.42° 15.39+0.60" 448.14***
Serine 21.76+0.41° 51.95+0.97° 50.42+0.68" 1659.02***
Glutamic acid 43.700.69° 96.50+0.89° 87.70+2.82° 780.98***
@ -Aminoadipic acid 1.59+0.28° 4.26+0.15° 3.09+0.08" 150.81***
Glycine 12.65+0.47° 678.09+3.39 894.73+14.74° 8309.25***
Alanine 55.94+0.41° 378.53+2.79° 345.3648.16" 3803.97***
B-Alanine 1.45+1.00° 3.41+0.03° 2.71#0.11° 402.85***
Anserine 47.82+2.65" - - 978.30***
Carnosine 1.87+1.63° 0.87+1.51% 1.14+1.97° 0.27
Total 346.88 1,610.39 1,965.74

1) The value is mean+SD(*p<.05, **p<.01, ***p<.001).

2) FS: Fish stock, RCS: Red crab stock, CS: Crab stock.

3) Means with letters within a column are significantly different from each other at ¢=0.05 as by Duncan's multiple range test.
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{Table 10> Contents of amino acids and derivatives in fish, crab and red-crab stock by high-pressure extraction

method (rL/L)
Ami id
mmo_ aC|. ) FS RCS CS F-value
and derivatives
Phosphoserine 451+0.27° 20.50+2.87° 25.21+5.14% 30.459***
Sarcosine 1.07+0.09 219.35+3.94° 221.01+7.96% 1,826.885***
Proline 25.02+0.76° 163.64+1.60° 256.43+7.17° 2,238.176***
Citrulline 0.92+0.02° 1.61+0.98° 1.49+0.78° 75.309%**
Tyrosine 13.01+0.08° 127.78+0.80° 40.45+1.04° 18,677.751%**
7 -Aminoisobutyric acid 5.10+0.07° 5.38+0.06" 6.79+0.15° 241.117%**
Ornithine 8.62+0.19° 49.06+0.25° 24.17+0.64° 7,409.754***
Total 58.24 587.31 575.55

1) The value is meantSD(*p<.05, **p<.01, ***p<.001).

2) FS: Fish stock, RCS: Red crab stock, CS: Crab stock.

3) Means with letters within a column are significantly different from each other by Duncan's multiple range test.



302 eI R

kI

6. ZtsZAAl
(Table 11>& 118} 7148 Z=uao =z
sk A S, OiA S, &2 A S5
gte] Fxof ik gE(dul, &
o] o it FE(F5 & vk, F
2

< fﬂﬂ 7} 4.75, *& 7Y 3.1391
o2 A F57F - Sl Hlal AiA e
Z thto)

Faital sEatlen, 24 B3t

o
2
ro,
_,J

2121 2tol & HEFATHp<.01).

Aute] Aro) ek g5 F WA S50t
4.06, Al 71 3.88, A4 H571 2752 F&
WA T2 S Bls| st Jxrt sttt
It om, 7 AlE3E ol ARl ApolE Btk
(p<.05). 1Y 74 A% T 406> BT T

Aurolmg AfHoz MM §54E Aute] A
=7b ul$ oF AL & S Uk

;Tay kel ol tig FEME 2 Al

fro)Z¢l zto)E e ET|(p<.01), thA 5
T7} 5312 th& S5 Hls) 3 vt A=
7b stk gEsten, A S5 3502
2 HE olate] H7HE wol AR S5l B
3 TSk Bte] A=) okt RS gl 4= Q)

= =5 d

A 137 A 43(2007)

SHS Pﬂo‘)r T A1 Atol= ‘JrE]r‘JrX] % o
gk Alo] Aol it e thAl S
2 o8 Sl Blg) s ﬁ47}5}9i°‘/} ’\]
T3] 7941 Aol= YEhA] St
FRE] Ao vigh FEe A S>ES
A S §59] £o2 Yehged, 2

AAZHR 7|se] tigh o= 7 AR
F Fr99AQ1 AfolE YERIEH|(p<.01), H o
A $57) 6.000.2 /M =L Vs s el
on, 1 thgo] tiAl 4 5.75, A §571 425
2 Yeht, HL A S5 oAl S
o4 71E=E YEid W, M S4e BT
Ax9 7|Z=E YERth

AiiHes e /5EE B A S4E
e g4l wls) wh, g, FEE ge] 4w
7h g stk Brson, HRe 4w

{Table 11> Sensory evaluation of fish, crab and red-crab stock by high-pressure extraction method

Cs RCS FS F-value
Sweetness 5.06£1.57% 4,75+1.61° 3.13+1.20° 7.975%*
Saltness 3.88+1.41% 4,06+1.48° 2.75+1.24° 4.234*
Savory taste 5.31+1.66" 5.00+1.32° 3.50+1.26" 7.392%*
Savory odor 5.38+1.93 5.19+1.42 4.38+1.86 1.475
Smell of blood 5.50+1.79 5.44+1.97 6.06+2.02 0.511
Colorless 5.63+1.67 5.31+1.62 4.94+1.91 0.627
Color 5.94+1.57 5.88+1.36 5.06+1.61 1.656
Overall acceptability 5.75+1.13° 6.00+1.32° 4.25+1.65" 7.500%*

1) The value is mean+SD(*p<.05, **p<.01, ***p<.001).

2) FS: Fish stock, RCS: Red crab stock, CS: Crab stock.

3) Means with letters within a column are significantly different from each other by Duncan's multiple range test.
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