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Abstract
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For the improvement on the quality and functionality of red tanner crab cooking drip, the preparation of
hydrolysates from red crab cooking drip using commercial enzymes (Alcalase, Flavourzyme, Neutrase and
Protamex) was attempted and its taste, nutritional and functional characteristics were also investigated.
According to the results of heavy metal contents and proximate composition, red tanner crab cooking drip
(RTCCD) could be used as a food resource. From the results of the trichloroacetic acid soluble index (TSI),
angiotensin I converting enzyme (ACE) inhibiting activity and antioxidative activity, RTCCD hydrolysates
incubated with Alcalase for 2 hrs was superior to the other one-step hydrolysates. There were no differences
in the ACE inhibiting activity and antioxidative activity between one-step hydrolysates, which was incubated
with Alcalase for 2 hrs, and two-step hydrolysates sequentially incubated with Alcalase and other enzymes.
Alcalase-treated hydrolysates was similar in proximate composition and Hunter color value, while high in
free amino acid content compared with crab cooking drip. Total amino acid content of Alcalase-treated
hydrolysates was 11.9 g/100 mL and the major amino acids were glutamic acid (10.2%), proline (10.1%) and

glycine (10.7%).
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2o d) A (Chionoecetes japonicus) A5rY-& 20061 54
o]l A8 &RAF 4 A FAHF) L Z e F9ighe] et
a3}gl & T2 (-25°C)ell Bdsle] S Aol A5t

e A A5y el &S Axd] 43t A
g+ Alcalase 24 L FG(0]3} Alcalasez} A3, #A 2%: 55~
70°C, #A pH: 65~85), Flavourzyme 500 MG(e]3}
Flavourzymeo|2t A3}, 32 2% 50°C, A pH: 7.0),
Neutrase 0.8 L(o13} Neutrasez} A3, 23 2%: 45~55C,
# A pH: 6.0) ¥ Protamax 1.5 MG(°]3} Protamexg} A3,
#HA L% 40°C, A pH: 6.0~7.0)= Novo AHNovo
Nordisk, Bagsvared, Denmark)ell4] 18} A8-3tsiclh

JEeRsiEe HxE 9 7 EdlE

2o A A& AL o]l AR F A4 sl Ee] A=
FTAL g Aok HE oA As S DA gegel 1%
7} 5 A Alcalase, Flavourzyme, Neutrase 2 Protamex&
77k A F olE mae HAHZEANA 0~647 Ft
Zhpalste 1l R-al E& Alxzskadvt 22 ks
& 1t Eel iste] 19 sheiE g AlzA] A
A AR AR 24E A YA 54 (Flavourzyme,
Neutrase ¥ Protamex)ol| ©lsle] A oA jhako] 1%
=A A7k vhg A7F ZAe] A=z eA 247 ot 7}
T8 ate] Al zshdch

Ztetdll s A 2 Tl Eell FEe 20%(w/v)
trichloroacetic acid(TCA)E 7}star, A|stwy 2 A1 E4]
(1,000% g, 20 min)& oh5- AEH 9 dAFE AOACOI0)H
o] w2} semimicro Kjeldahl® 2.2 A aFsle] &3 3}g] o,
A4 Z Aol Bg 10% TCA 7H4A A9 Adnl g
(%)= 3t}

LM E, AT, pH, A7 |EA L brix
-2 ACAC10)g o we} 82 Asirtdziz
Wzl 2. semimicro Kjeldahl®, &%) 4-2 Soxhlet*y
9 33 Ay en S35t
A= pHE A9 1 AAE AER 3, 42 9=
Al{model 460C, Istek, Korea) 2, pH pH meter(model 691,
Metrohm, Swiss)® &3}l 1, 3 7|2 4= Conway
unitd AHg-3he vlEFEabl(11) o2 &4t Brixe &
L A A5de] F=E AsiRr| $35te] hand-held re-

fractometers(2E, Atago, Japan)® <4 st}

¥ F7E
|98k 2% (Pb, Cd ¥ Cr) ¥ F713(K, Mg,
Ca, P ¥ Fe)& Tsutagawa 5-(12)¢8] o2 AR o4
sto] f7]1A L £A12313) 3 inductively coupled plasma
spectrophotometer(ICP, Atomscan 25, TJA)Z #4319 31,
2 Ngd: FAAZRY of o)F +2 AFEAH7]
(model SP-3A, Nippon Instrument Co., Tokyo, Japan)&
0]4-3} gold amalgamation method(13)2 4 3}%i ¢},
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Angiotensin | converting enzyme(ACE)2| Malis

ACE A#1%2 Horiuchi %(14)¢8] whgel] wzt A4
ACE(60 mU/mL)Z o]4-3] Zorbax SB Cs column(Agilent
Technologies Co., 46X150 mm)& #A#g 4k HPLC
(L-2400, Hitachi Co., Japan)& ¥As}sich

ol

tatsls A radical &S
FAbs S-S SR SolA AAAE  IEEho
Budincevis®} Vrbaski(15)9] ¥ o w2} Rancimat test=
=33ttt dabslsol EAS 98t Rancimat(743
Rancimat, Metrohm Ltd., CH-9101 Herisau, Switzerland)
2] reaction vesselol HF-H(EH-- (), &) 25 g3t At
Zoll ol 2 JIeRE 05 g 2 Tween-80 0.2 g& 247+
A3 o}& 120°CE 243 aluminum heating blockel 4 20
L/hre] o5l 3715 F43le] AtstAlzich eaksbs 3§
WA Aksk A ES 60 mLe EF571 o] 3l absorp-
tion vesselell o] 3FAlA A7PHExe] Wit ule} 27|27k
& A5 o2 ArEA]F protection factor(PF, A& A7
9 §x271 /A8 FAHEY F=7DE el
Hydroxyl radical 27152 Rosen¥ Rauckman(16)9] ®
wle g alkyl radical 2276 Hiramoto 5-(17)9] W2
%, 28] 5 DPPH radical 4715 Nanjo 5(18)2] ¥§.2
2 2tk 22519t} Radicald] £7%5 A& 9314 ep-
pendorf tube(1.7 mL)¢ll hydroxy radical 42716 73-%- =}
S 9o g sleRsE 20 ul, 0.3 M DMPO(,5-dime-
thylpyrroline N-oxide) 20 uL, ¢l4k+Z= (pH 7.0)-& &vf
Z 3 10 mM HoOz 20 uLl, 10 mM FeSO4 20 L&, alkyl
radical 22752 A9 A& Af 2 sl E 20 uL,
phosphate buffer solution(PBS; pH 7.4) 20 uL, 40 mM
AAPH(2,2-azobis—2-amidinopropanehydrochloride) 20 pL
&, 223 DPPH radical®] 245 £4-2 93} ependorf
tube(1.7 mL)o| At ] 2 F=83E 30 uL, 60 pM
DPPH -§-91-& 77} ¥ 31 ¥h-$-(hydroxy radical £271% %
DPPH radical =715 79 724zt A-&l4 25%, alkyl
radical 249} 79 37°CIA 30E)AA w8 A5}
sith. 2} radicaldll ®&F 475 o] & HI-5-9S capillary
tubed] %71 t}-& ESR spectrometer(JES-PX 2300, JOEL,
Japan)® 77k #4345t
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Az A AW 3A(ZE 2000, Nippon Denshoku Indus-—
tries Co., Japan)& ©]-8-3}e] &A% Al g o] ¢ 7lpF-
g Eol g Hunter L, a, b ¥ AEZt 2 2 3lgic) o] of &%
ik L3kl 91.6, azke]l 0.28 2 bitel 2.69o]%ict.
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Z o}u|pAke AR ek A 85(2 mL)el F2] 12 N HCl
2 mLZ 7}ate] 7} 83 (110°C, 24417H)3F 3 glass filter2
o3 9 A zF ofg FAANES S (pH 22) 22
A 425 mL)3le] A BE AT oloA & ofv| At
B8 olu| At AHEE4 7] (Biochrom 20, Parmacia Biotech.,
England) 2 A A]8}¢it},

AL ZlA FE|ojo|it A taste value
AAR A4 g fole il EAE 93 A5 A

(2F 10 mL)®] 1 Fol 209 trichloroacetic acid(TCA) 30 mL
Z 7}ste] FAFA0R)FT A L4100 mL)g A& L4 EE
(3,000 rpm, 10)3ksdel. o]l A A5 ZF 80 mLE 472
) 7jofl #Hsle] 52k etherd AME-3te] TCA A7 FH &
43 wrEslgd o, oA ol& 5 F lithium citrate buf-
fer(pH 2.2)% A-4(25 mL)slo] AZsl e}

AR A4 Fuke semimicro Kjeldah 22 4 3]
3, frelobn|aaatel A2 e Az dAFS A
o] o}u| A AFE-E-A 7] (Biochrom 20, Pharmacia Biotech.,
England) 2 A A]3}%d ¢}
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Table 1. Food chemical properties of red tanner crab

cooking drip

Component Content
Proximate Moisture 759+0.1"
COH‘; eition Crude protein 12.2£02 (47.7°
( /1‘(’)0 b Crude lipid 0.4%0.1(1.6)
g Crude ash 10.7£0.1 (41.8)

Hg 0.007=0.001
Heavy metal Pb ND?
(mg/kg) Cd ND
Cr ND
VBN (mg/100 mL) 534420
Salinity (%) 6.420.0
pH 68+0.0
Brix 30.0£0.0

YValues are the means=standard deviation of three deter-
mination.

DValues in parentheses indicated percentage of dry basis.
¥ND: Not detected.

st gloh b g AL g 4 pHe| ¢ 2H7h 54.3
mg/100 mL ¥ 6.8% Hetuislen, 9= 4 brix2
7Zkzy 6.4% 2 30°0] Aot

ol9} & AR w|Fo] Hol XL YA Ao A
A ZFLAR Aol gsld® AFHAAQD S EA 7}

HA gozie) daE i

=2 A XY Fef 1ot 7teEoiEe E4

F49 £5-(Alcalase, Flavourzyme, Neutrase ¥ Prota-
mex) I FRpEa AZH0~6 A7l wE F-2 oA A5
S 1t 783l 52] TCA soluble index(TSD2] ®Wl3}=
Fig. 13} 2k A&d Fd 15 7ledsEe] TSI=
Flavourzyme 7}=3#-8l &9 7-5- 7128 14127041, v
A Za 7HEAEY S Tl 27k Foeked
3, 2 o] A e Alztel M zpolrt AAEH A sk
o} &40 F5el @Agle] TSI 2047 WA 7H4

100

90
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Fig. 1. TCA soluble index (TSI) of hydrolysates from red
tanner crab cooking drip incubated with various enzymes
for different times.
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Table 2. Angiotensin I converting enzyme (ACE) inhibitory
activity of hydrolysates from red tanner crab cooking drip
incubated with various enzymes for different times

dA A
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Table 3. Protection factor (PF) of hydrolysates from red
tanner crab cooking drip incubated with various enzymes
for different times

Hydrolysis ACE inhibitory activity (%6)

time (hr) Alcalase Flavourzyme Neutrase Protamex
0.0 254409 254+09  254+09° 254+09°
05 569+05%  479+0.7F  615+05 51906
1.0 605105  460=070 593+05 569105
2.0 66004  488%+0.6°  62.7x05" 57.0%05
30 66.1+04° 505+06"  60.1£05° 60.7+05"
40 63.1105° 489+06° 5461065 630105
6.0 634+05°  484+0.7° 644104 606106

The concentrations of sample for measuring ACE inhibitory
activity were 2 mg/mL.

YMeans with different letters within the same column are sig-
nificantly different (p<0.03).

&) 7% Protamex® 2] 7o) 837% = 7P 3%k
37, T2 2 Alcalase(83.1%), Neutrase(78.4%) 5-9] <ol
911, Flavourzyme® 22§ 7o) 75.6% = 7H4 sttt o]
o} zro) FAO Fiel whE ARl g TSI Afol= Ea
9] 1A BolA ofFolal wkEdch
B A Apsde] disle] AAe] LHF U shrEs H A7k
o] ©& ACE # 6H—-4 W 3} Table 29} #o}, F-2 oAl
2psel o] ACE Aals2 fael F-5el fAC] 7kpE3)
20417 el Al Alcalase 7F¥-31E2] 7% 66.0%, Flavourzyme
bR B2l 7S 48.8%, Neutrase 7FpEdlE2] A5
62.7%, Protamex 7Fr¥a] 52 A 57.0% 2 A H ==
oo} fALEE Zholel A H& oA Ab5d U H(25.4%)3 H]
a3 wo] A=k &, FHe A Asd R 1= 7t
S5 E2 ACE Aalls2 Azke] m& o]&A4 5} TSI o}
£ &AL QA=A ot ol Ahe 7|A HolAdd
ol ) A% peptided] oAt FAJ ol Abe]7} 9l HE
ole} shedE]lrh(23).
2 A AEYS A TR bR o 240
Z2(Alcalase, Flavourzyme, Neutrase = Protamex) 2 7}
Bl AZHO~6A1 7)ol upE Fgie &2 kst A
able 35} 2t} 2T Fx7]ol Nt 7pea &9
z7]2) Abdgul-&2 el protection factor(PF) 2 4F¥
B bR B dAbsh e T A9 1000192, H
& oA AEAe] A 1083 tj2TFel ¥)ste] EF} Q1A
CH A oot 450 AlH A4 st Edste A &
20 F5H 2 7hgEa] ARkl RAYle] 1.47~2.46°] 4]
2 sl A3 A4 A T AR 05~6.0417E
7Rl A2 sheRdl €4 PER AMHE kst
Alcalase 7}3-8 &9 7% 1.09~2.262] #Hslelsds, 714
23 3.047H2.29) H 6.0417H2.26)<| 4] 2 H-E, Flavourzyme
MR RS A$ 155~2.19 Weloll, 7HeEa 6.0
7H219)el A HHE, Neutrase 7hpitsl] £ 29 147~
205 ol a, st 4.047H2.05) 2 6.041%H2.03) ¢
A #HE, 28] 2 Protamex 7FEEslEY A9 1.77~2.46

(<

o lo
ﬁlm

o rfr 4> o

Hydrolysis
time (hr)
Control 1.00+£0.00°” 1.00+0.00° 1.00£0.00° 1.00-£0.00°
00  L08+012° 108%0.12° 108012 1.08=0.12°
05 196+012° 13620230 147+017° 1.77£0.14°
10 2134025 166+0.10° 153+0.20° 192+0.15™
20  2.18+030° 1.80+0.14* 1.93%£0.32* 2.08+012"
30 2294027 206+0.17" 196+0.18 220+0.14"
40  218%0.18 208+0.11" 205+0.17° 229%+0.09°
60 296+0.16° 219+026° 203+0.19"° 246+027°

The concentrations of sample for measuring antioxidant activ—-

ity were 2 mg/mL.

PF, which is calculated by IP (induction period) of sample/
IP of control, 20 mM ascorbic acid were 2.06+£0.25.

YMeans with different letters within the same column are sig-
nificantly different (p<0.05).

Alcalase Flavourzyme Neutrase Protamex

28t Ti e

-
= 7t
&S 7|AR ste] 12 7Rl E ﬂ 24
AH AlcalaseE A3k Llr“i A 3% A Ax
(Flavourzyme, Neutrase @ Protamex) 2 HH-g-A171 %2 o
Al Al fel 25t 7Rl 2] TSI Fig. 29 2t} TSI
= Alcalase-Flavourzyme 2] 7}¥-3] o] 845% 2 7}
Z Eolw the o2 Alcalase-Neutrase A2 7}l &
(83.79%) 2 Alcalase-Protamex A2 7hH-3l £ (79.9%)2
Folgd o}, Alcalase-Flavourzyme A2 7le28l& 2

100

90 r

83.1°" 84.5° 83.7%°
-

79.9°

80 r

TSI (%)

70

60

50 1 1 I
A A—F A—N A—P
Enzyme

Fig. 2. TCA soluble index of (TSI) hydrolysates from red

tanner crab cooking drip incubated by single treatment of

Alcalase or sequential treatments of Alcalase followed by

other enzymes.

P: Protamex, A: Alcalase, N Neutrase, F: Flavourzyme.

UMeans with different letters on the bars are significantly differ-
ent (p<0.05).
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Fig. 3. Angiotensin I converting enzyme (ACE) inhibitory
activity of hydrolysates from red tanner crab cooking drip

incubated by Alcalase or sequential treatments of Alcalase
and other enzymes.

P: Protamex, A: Alcalase, N: Neutrase, F: Flavourzyme.

The concentrations of sample for measuring ACE inhibitory
activity were 2 mg/mL.

YMeans with different letters on the bars are significantly differ-
ent (p<0.05).

Alcalase-Neutrase A 2] 7128 & Zhell= 5% -2 5-Fell
Azl 7 ot

1< 7} -3 58 712 = 3lo] A9dA &4 (Flavourzyme,
Neutrase ¥ Protamex)Z 2% 7158l 5te] & 7188
%9 ACE AHallE2 Fig. 3% 2t} a4 F7-5 2239
Az 22t JleEaiEe ACE AHds2 Alcalase-
Flavourzyme 2] 7}+%&| & 2 Alcalase-Neutrase # €]
7reEdEe] 79 70.0%(IC»=1.396 mg/mL) 2 66.7%
(IC5%=1.740 mg/mL)& <7} A= glen], Alcalase-
Protamex A& 7}5E3 52 3¢ 23518 3143 64.8%
(IC=1.664 mg/mL)e]glc}. &3, Alcalase 2| 1%t 7}
&2 A9 ICxS 1.673 mg/mLE Alcalase-Flavourzyme
A shpal gl vl&l wghod, 7lek 2t b
(Alcalase-Neutrase @ Alcalase-Protamex)ell H] 3} 5%
ool A 2elrt 1A E A skt Alcalase-Protamex
He] 7t B3 o] 2u sheislol 98 ACE Adlls
o] Zta¥E A2 14 7hg-E3lel 23t A= ACE A4
5-°] 9l peptide”} Protamex @ 25t 7}e-al ol &8 £.3]
7 F&" % 5Alel ACE AH#5o] A= A EE peptide]
Aol AQAY RAdr] wEelzt A=k vk (24).

2o A A5H - Alcalase 7hrEd 25 7|A R 3
o] AlelAd & A(Flavourzyme, Neutrase @ Protamex)Z 2
& 7heEdste] 2 st Ee dakEsS Fig. 49
2o AddA RaR beie A= shaEElE 2 pro-
tection factor(| =27-2] =719} A8 A7 % 717k
o AHiv] &) Alcalase A2 14t 7pEa)] Eo] 218404
ukate] 2t sl
7t B-5) E-o] 2.26, Alcalase-Neutrase 2|2 7}

2352 A2 Alcalase-Flavourzyme 3 ]
3 Eol

3.00
2.26° 223
2.18° + 213
2.00 { {
w
o
1.00°"
1.00
0‘00 1 1 1 1
Control A A—F A—N A—P

Enzyme

Fig. 4. Protection factor (PF) of hydrolysates from red
tanner crab cooking drip incubated by single treatment of
Alcalase or sequential treatments of Alcalase and other
enzymes.

P: Protamex, A:! Alcalase, N: Neutrase, F: Flavourzyme.

The concentrations of sample for measuring antioxidant activity
were 2 mg/mL.

YMeans with different letters on the bars are significantly differ-
ent (p<0.05).

2.23, Alcalase-Protamex A2 7}i-a o] 2.130]944] 1
o Fhe el vlste] =AY oF7E Irgroadt, 5% ol
FolA vl xZE= S 2olrt A=A skt

Radical &A=

kst el AR HE A A& 15 ZpgEa 5
25 7hpts] &) o9 radical®] &7l o3 Fitdts
Vel 2] Ats 1] $)31e] A4 hydroxyl radical &=
%, alkyl radical 4275 ¥ DPPH radical £7] 52 Fig. 5~
73 2}k, A Eo £AFS F= 71AF 7} 3 free radical 4,
5 Az 24 e —ﬂ-’&i‘rﬁ‘}%ﬁ 273, DNA &4 2
Edie]l & st B4 delA 1E(2526) hydroxyl
radical &7 1 7Fe&a 89 A% 575%F vehdd
Wkshol, 2% h 2] A 535%E vehie] 1%k b
B ol v]3te] 238 7}A3ted o). Hydrocarbon reaction
9] 7] W A EE ol FA==017) alkyl radical 27
T 15t g Ral Eol] 67.4%ld wtsle], 21k sp Rl E
o] 64.3%= Fhastodvh. EAW o] ALvt EA’E AL
7] W ol A AAE welEolw AL ZHA 2 vt
at2) A 91E(1827) DPPH radical £71%-& 1%t 7}<p3-3l &
9 otk Fhpa)Eo] 47k T08% W TLO%E F 7hrEaE
o] Aol it o]} 22 Ade 1 7gsldl 23t
peptideE°] 2%k 7hE-3l ol &Jste] A FA A A7 k=
2318 zlaste ool Bopr] WEeldlch &4, £ A

X oo ¥

ALl Gl 15t 2 ok ZFR 8 59 radical 275 AlE
9] £7] A gle] T DPPH radical £27%0] < 71%E
74 &=oka, the-0 2 alkyl radical A7 (1 728 &

67.4%, 2%t 7}pE-3 B 64.3%)9] $0]9l 2, hydroxy rad-
ical 2A%o] Zk7t 575% B 535% & 7HAF wrokrh. 3FA
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Control Alcalase-treated hydrolysates (57.5%+0.1%) Alcalase-Flavourzyme treated
hydrolysates (53.5%£0.196)

Fig. 5. Hydroxyl radical scavenging activity of hydrolysates from red tanner crab cooking drip by single treatment of Alcalase
or sequential treatments of Alcalase-Flavourzyme.

The value in parenthesis indicates scavenging activity of hydrolysate / scavenging activity of the control.

The concentrations of sample for measuring hydroxyl radical scavenging activity were 0.2 mg/mL.

Control Alcalase-treated hydrolysates (67.41+0.1%) Alcalase-Flavourzyme treated
hydrolysates (64.3%£0.1%)

Fig. 6. Alkyl radical scavenging activity of hydrolysates from red crab tanner cooking drip by single treatment of Alcalase
or sequential treatments of Alcalase-Flavourzyme.

The value in parenthesis indicates scavenging activity of hydrolysate / scavenging activity of the control.

The concentrations of sample for measuring alkyl radical scavenging activity were 0.2 mg/mL.

o W\/ e ‘\f\w‘\ﬁu‘\(s/\‘\ﬂf MH fvv" A'“M*,f \ W\/’/\ 'V"V '\M/J'AIW*‘“MW ll

Control Alcalase-treated hydrolysates (70.8+0.19%) Alcalase-Flavourzyme treated
hydrolysates (71.0+0.1%)

Fig. 7. DPPH radical scavenging activity of hydrolysates from red tanner crab cooking drip by single treatment of Alcalase
or sequential treatments of Alcalase-Flavourzyme.

The value in parenthesis indicates scavenging activity of hydrolysate/ scavenging activity of the control.

The concentrations of sample for measuring DPPH radical scavenging activity were 0.2 mg/mL.

ol & k& {3 19 ¥ 78 £ DPPH radical 2274 50% olAte.2 1F ¥o} o]F 3% radicalell ¥ &A5E
%, alkyl radical 2% ¥ hydroxy radical 27 5°] 2% 2% 7lgg 4 g9lealel rolzlc)
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Table 4. Proximate composition, extractive-nitrogen (Ex-
N) and Hunter color value of red tanner crab cooking drip
(RTCCD) and its Alcalase-treated hydrolysates

&A%

Table 5. Free amino acid contents of red tanner crab
cooking drip and its Alcalase-treated hydrolysates
(mg/100 mL)

Hydrolysate from
RTCCD

76.0%0.1
12.0+0.1 (50.0)
10.4£0.4 (43.3)

Components RTCCD

Moisture (g/100 mL) 75.9£0.1"
Crude protein (g/100 mL) 12.2=0.2 (50.6)%
Crude ash (g/100 mL)  10.7%0.1 (44.4)

Crude lipid (g/100 mL) 0.4+0.1(1.7) 04+01 (1.7
Ex-N (mg/100L) 1,6085+£10.8 1,832.6£182

L 6.0+0.3 5.4%0.1
Color value & 35%0.3 1.3+06

b 32+02 2.83%£0.1

AE 91.0+0.3 915%0.1

DValues are the means*standard deviation of three deter—
mination.
PValues in parentheses indicated percentage of dry basis.
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6.0, 35, 32 @ 91.0019.3, o9 1% 78 €] 54, 1.3,
28 2 9150]01 4] Alcalase 7}<p#sl o] & Mz zpo]=

A QA=A dstel

FEE

o oA A% g o] Alcalase 7F5#8 E2] R0}
o)Al gheFe Table 594 72t f2lobn| it & of
35%, 15 7hE-3] Bo] olur} 23R/7) e 37%¢] 4zt
=A5lc) frjotn| it & ek A4 o] 2,061.5 mg/
100 mLelR L, ol whated 1%k sppis]Eol 24095
mg/100 mL(2F 16%)2 A5l nisle] opet. o]oh 22
A= Apgrodo] disle] Alcalase A2 S AAFR <ldt
of shA e} zhe olpo) wH Ay} A BALE shely] o el
ek B A Ak 2 o9 15k iR B Fa e
o}u] 2 AL glutamic acid(A5+94, 23.9%; 15 73l &,

Red tanner crab  Alcalase—treated

Amino acid cooking drip hydrolysate from
(RTCCD) RTCCD
Phosphoserine 14.1 (0.7) 21.4 (0.9)
Taurine 93.0 (4.5) 102.2 (4.2)
Phosphoethanolamine 136 (0.7) 18.2 (0.8)
Aspartic acid 13.3 (0.6) 15.3 (0.6)
Hydroxyproline 21.4 (1.0) 19.9 (0.8)
Threonine 25.7 (1.2) 299 (1.2
Serine 10.8 (0.5) 13.1 (0.5)
Asparagine 20.0 (1.0) 22.8 (0.9
Glutamic acid 493.1 (23.9) 591.7 (24.6)
Sarcosine 180.3 (8.7) 208.7 (8.7)
a-Aminoadipic acid 4.4 (0.2) 6.5 (0.3)
Proline 99.6 (4.8) 120.1 (5.0)
Glycine 141.2 (6.8) 156.0 (6.5)
Alanine 97.3(4.7) 107.2 (4.4)
Citrulline 175 (0.8) 22.0 (0.9)
a-Aminoisobutyric acid 5.4 0.3) 7.7(0.3)
Valine 735 (3.6) 87.0 (3.6)
Cystine 4.3(0.2) 4.3(0.2)
Methionine 72.1 (3.5) 82.8 (3.4)
Cystathionine-1 0.0 (0.0) 15.0 (0.6)
Cystathionine-2 11.5(0.6) 11.3 (0.5)
Isoleucine 71.6 (3.5) 80.7 (3.3
Leucine 76.7 (3.7) 83.3 (3.7)
Tyrosine 30.8 (1.5) 469 (1.9)
Phenylalanine 91.1 (4.4) 104.3 (4.3)
B-Aminoisobutyric acid 10.7 (0.5) 11.4 (0.5)
Ethamin 9.2 (0.5) 7.2 (0.3)
Hydroxylysine 1.4 (0.1) 46 (0.2)
Ornithine 52.9 (2.6) 58.0 (2.4)
Lysine 98.6 (4.8) 109.1 (4.5)
Histidine 41 (0.2) 6.1 (0.3)
3-Methylhistidine 9.9 (0.5) 13.6 (0.6)
Arginine 192.4 (9.3) 215.1 (8.9)
Total 2,061.5 (100.0) 2,409.5 (100.0)

24.6%), arginine(x}494, 9.3%; 15t 71&8] =, 8.9%), sar-
cosine(AF&N, 87%; 1=+ 7FeR# &, 8.7%), glycine(A}5
N 6.8%; 1% 7FEslE, 65%) 2 proline(A}-4, 23.9%;
12 7hEaE, 246%)9] <olsich ¥, EHzHE T
LDLS Zo|x HDLS F7HAA SA7sket 133he oA
A7z delA 9= taurine(28,29)2 Ak ¥ Alcalase
o] &3} FppRa ol A BT 39~45% W9lololA FeEA
22 29 glsdrh

Sefolulnalel ghekel tlste] Kato $-(21)e] 2|8 o}
w249 shol] gt o A (taste threshold)Z $HAEE xp<&of

2 Alcalase 7F33) 52 taste values Table 63} 2t}

1
1172 2 1396099t} Taste value® Ay 2 9 stAdB-2
Ao 9 Alcalase A 7] 7heE-8f Zell AR o] glutamic
acid(AFs=8 98.6; 1 7}<FH-3 5, 118.3), aspartic acid(}
Zh 44; 12 7R E, 5.1) 2 arginine(2}45Y, 38 1%
7bp 885, 4.3)°1%ith &, Hayashi 560 715 f2fot
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Table 6. Taste value of red tanner crab cooking drip
(RTCCD) and its Alcalase-treated hydrolysates

. . Taste threshold Hydrolysate
Amino acid i lo0 mry)  RTCCD gom RTCCD
Aspartic acid 3 44 5.1
Threonine 260 0.1 0.1
Serine 150 0.1 0.1
Glutamic acid 5 98.6 1183
Proline 300 0.3 0.4
Glycine 130 1.1 1.2
Alanine 60 1.6 1.8
Cystine - - -
Valine 140 05 0.6
Methionine 30 24 2.8
Isoleucine 90 0.8 09
Leucine 190 0.4 05
Tyrosine - - -
Phenylalanine 90 1.0 1.2
Lysine 20 2.0 2.2
Histidine 50 0.1 0.1
Arginine 50 38 43

Total 117.2 139.6

The data were quoted from Kato et al. (21).

vl 2eAke] ghaka) FodEtA A z3F A FEFE A gluta-
mic acid& AA g A3} HA st} chgte] A ZhaEtdl L,
glycine, alanine, arginine ¥ glutamic acid So] #A=te] &=
23 9gg gheka sl o]e} 2L taste valued] AR
Bl o] Mol Alcalase A 2] 7h8] &2 A A= of
A Alnbe] AEe|7l gholel A= g}

2 A AA5dE 712 Fte] Alcalase A= & 7h-i
&2 F otrlxAl gk 2 F-7]A g3k Table 73 2t}
Alcalase M| 7l £ o}l x4 5 1650] 54
Holar, & geke 11,859.6 mg/100 mLelgl.en, 8. ofnr]
Ate. 2 e glutamic acid(10.29), proline(10.1%), gly-
cine(10.7%) ¥ alginine(10.0%) Solsith. &=, 14 el
Al gAde] Fx] eront alAe] whilA §HA e Hk=A] P23}
o Y- BHE FF-& dbotof dhz 8% Hpolw| Al F

tryptophang A2 gk v ] ofw]ieate] FAIM]= oF 38%

aafel] o3t H& A A& F4 9 sS4 A
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ojglem, AAy] ojgle] X FXKr]2 FxtelAl B2’ ar-
ginine(30) 2 F% Al ol =Akal lysine(30)9] 75 2
10.0% 2 7.1% W2 FHse] oo, ol & 2A R 5ty
o 2w safe} o] ALAE ANbE &t F7E FA L
ste F4d FlelA ol F &A HEEE AHde A
oJokA el 7oA 2wzt glsdich

2o A A%dS 1A R sle] Alcalase A28 7F#
29 F71A FukE AH(1,015.8 mg/100 mL)o] 7HA &
ok, thS-2 2 <1(182.2 mg/100 mL), »F2ul4(114.8 mg/
100 mL) ¥ Z4(53.2 mg/100 mL)2] o]t} 34, 204
ol AF el A9l BAY 1 AH AL et <o)
5 700 mg, o] 12 mg 22 A A ] lek3l). o] ¢ 22
Hag vl Hol B2 oA 1% 75 E 100 mLE
A FskelS ol 204 o] Af gh=ral Aql FAd e 1 Akl
Hale] A 76%, AL 260% 2 BL 50%E 435t
Z3p7) gleelE gabE g

4

soluble index(TSD, ACE A &% ¥ its5S m¥3l=
735 Alcalase® 2.04|7F WA A Azste= o] 743 A4
stodel. 2 A 25§ Alcalase 19 7FEE8) B8
714 & 3te] Flavourzyme, Neutrase ¥ Protamex® Ztz}
22X 7 A& o sl A 7] 2% R 59 ACE
15 2 gatsbed 19 7hp&a ol vlste] fAksAv
Fa3le] 25k shgal o] ool AAHA] stk
Al zpE ol B]3te] o] & Alcalase X 2|3 71443
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ot e 18 X
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Table 7. Total amino acid and mineral contents of Alcalase-treated hydrolysates from red tanner crab cooking drip

(mg/100 mL)

Amino acid Content Amino acid Content Mineral Content
Aspartic acid 946.9 (8.0)Y Methionine’ 3726 (3.1) K 1,0158%10.3
Threonine” 475.4 (4.0) Isoleucine” 606.4 (5.1) Ca 53.2+04
Serine 3847 (3.2) Leucine” 6335 (5.3) Mg 114.8+05
Glutamic acid 12107 (10.2) Tyrosine 198.8 (1.7) Fe 06+0.1
Proline 1200.1 (10.1) Phenylalanine” 967.7 (8.2) P 182205
Glycine 12718 (10.7) Histidine 319.1(2.7)

Alanine 6799 (5.7) Lysine’ 844.3 (7.1)

Cystine 0.0 (0.0) Arginine 1,181.8 (10.0)

Valine® 565.8 (4.8) Total 11,859.6 (100.0)

*Essential amino acid. ”The values in parentheses indicate the percentage of each amino acid content to total amino content.
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o] ofu] At ek 11,859.6 mg/100 mLe] 13, -2 o}v]
xAFS 2% glutamic acid(10.2%), proline(10.1%) 2 gly-
cine (10.7%) S-olsdt}.
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