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To develop natural flavoring substances, optimal two stage enzyme hydrolysis conditions and flavor compounds
of short-neck clam (7apes philippinarum) enzyme hydrolysates were examined. The optimal enzyme hydrolysis
conditions for two stage enzyme hydrolysate (TSEH) of short-neck clam were revealed in temperature at 55T
for 4 hours digestion with alcalase at the Ist stage and 4 hours digestion at 45C with exopeptidase type neutrase
at the 2nd stage. In quality tests of hot-water extracts, steam extracts and 4 kinds of enzyme hydrolysates,
TSEH processing method was superior to other methods in yield, nitrogen contents, organoleptic taste such as
umami intensity and inhibition of off-flavor formation, and transparency of extract. Total free amino acid
contents in hot-water extract, steam extract and TSEH were 1,352.1 mg/100 g, 1,174.1 mg/100 g and 2,122.4 mg/
100 g, respectively. Major free amino acids in TSEH were glutamic acid, glycine, alanine, tyrosine, phenylalanine
and arginine. As for nucleotides and other bases, betaine, TMAO and creatinine were principal components
in TSEH. The major inorganic ions in TSEH were Na, K, P and Cl. TSEH also revealed very higher angiotensin-I
converting enzyme inhibition effect (70.7%) than those of hot-water and steam extract. We conclude that TSEH
from short-neck clam was more flavorable compared with the seasoning materials on the market, it
could be utilized as the instant soup base and the seasoning substances for fisheries processing.
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US| ATl AT 7]5-dRAN Bl et A 71%-& ulE Holw (Oh, 1998; Oh, 2000), F-9|&A] A&
ASo] Qlalo] EolAo] W} 2 ATl 1198 wro] gy 59 &% EF FH ok Y, AR/, B4R B AR
3 AFAEA AAR e FEANY) A8 AhPe A RS AT S22 W AlE Skl S @]
AZTvaA (RKBGREIE 72 o857t @2 Folxm T Wa AE slov 7155434 ofF v A e el”)
glon] thaksl AESo] AR 24 AT YTh o8 W Eol AF7HA A A NA 2FS] FuAl FulhA2A
3 HA ZTojAASE AT REFE 517 S e o-§H oA gt} (Hayashi et al,, 1990; Oda, S. 1991).
A 2 AFE S 5 o} 2del EojMe 8l FElutll A FrlaAZ g8 o83t e HF FAM
Tk, 253 Fu] @ JFAgRe] Bol gaEo] gdE o HpAl g2 o] A AH G e vES ket Fafiet
HE7F HAFw LA dazx da o]§91 Ut o Al J2RE d) FAzte] 2 A=, W] &3}

Fo Au) (2R FAxvE 2AFE A3 d7e
R F7HA] vl 3] o] 3P 9o} (Kim et al., 1988a;
Oh and Lee, 1988; Hamada, 1992; Kim and Cha, 1996; Ren
et al, 1997; Oh et al, 1998a, 1998b), B&F =714 L F3
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Srel X A FAA9 Rl goleke wHAA, B
S/} BOAIE WAL UEL Hof 237p1Ae 3
A &4 B FESE2ARA BEE 5 JE F§ Fvad
£ hEads, BE ol 45 AEH BEE o
thte] ks mgie,

ME o oy
X2
A8 2 AV8Q wA e, Tapes philippinarume- 733
F2A A A 11l 1A el ] AErt B 2o ;L
gdatod, —25TelA FAAZEHA Ao A3

HEX|2t el 2HE SolaAe] =H|

lx| -8 Y982 3o AH (Kang et al, 2002)9} 722
HHo g FFELA, 7IFEAA 2 208 AR
(two stage enzyme hydrolysate, TSEH)E W £33 2% a4 8
& Fu)LAE ZASEH. olu AFEEAZE YA} (Japan)
o] kel A) AWMEBEF A A (Aroase AP-10), T4 T &3
& A (Pandidase NP-2), NA} (Denmark)2] Neutrase (NN)
2 Alcalase 0.6L (NA), PA} (Korea)?] Protease NP (TP)
$ 539 ABYAEAT FUHA AHEHAL, 2 5 A
Z3A7E AlAIGE B pH 2 &5 278tA A8 & 31
AlA ZvAANE ZA AT

YuE BT pH ME W S8 B

FEE A7 2E& semimicro
Kjeldahly], A& Soxhlet &4, 232 1433y
o2 3o 38 Bertrand§ (Ohara, 1982a)0 2 =4
391, pHe A 2E 72313 thS pH meter (Fisher Basic,
UsSA) 22X &4 3tgth AL (Acidity)= pHE S33 A&
100 mLol} 0.1 N IS EF &-Y-& 713t pHYL 8.39]
g 7z 288 $99 mLeE YeEPHYLE &8 F&
2A) 2 784 AAE SA3A 95 Fo FAALF

g WEes Y.

§] HI-A-|0:|7|II A OI'DI |_x| A DI o:lEol 7‘<X-I

1R 1N P ] :’1: (Volatile Basic Nitrogen, VBN)= Conway
unit® AHS-3HE vl FEAY (KFN, 2000) 0.2, o] d A
382 Formol 234 (Ohara, 1982b) 2.2 Z43} 5L, &
X (Salinity)E @%A) (Istek 460CP, Korea) 24 =X 3}9
t}.

Zotolcitel M

Zolu]i= A2 A]Eo] 6N HCl &9-& Yol heating block
& AMESte] 24417 BEEAlZl T L ALEIAL citrate
buffer (pH 2.20, 0.20 M)Z R-&3 F ojn| =2t ZFEA A
(LKB-4150¢, LKB Biochrom. LTD, England) 24 343}4]

o.

oM =AM B4

Frejobmiehe Aol tie) oF 10% BES S-eX A4
A} (sulfosalicylic acid)S 713t Al A)|A Hetdarst
11, Li-citrate buffer (pH 2.20, 0.20 M)EA A-&3 3 o}n]
=2 AFEAA  (LKB-4150e¢, LKB Biochrom. LTD,
England) 2 5241319t &3 2E]E (Nucleotides)+ Oh
et al. (1987)3% Ryder (1985)2] wWol| we} C18 Z{
(Waters 125A, particle size 10 #zm, 3.9 mm X300 mm)-2 A}
£35H= HPLC (Youngin 9500, Youngin Co., Korea)24 £
MEgon, o] W) F4E1L °]F4 0.04 M KHPO,-0.06
M K HPO4 (pH 7.5), % 0.7 mL/min., #&7)= UV 254
nmo| AT,

Efugolnl SAle) = (TMAO) ¥ E&v|Eolrl (TMA)
& Hashimoto and Okaichi (1957)9] "W, =g olEd
(total creatinine)-2 Oh et al. (1998b)2] ®WHH ol wje}, wWEFS]
(betaine)-& Konosu and Kaisai (1961)¢] ¥ro] Fsle] v 4
=

FIlo| 38 F dol22 AAE FE =l I "
Hal FstzolA A228)8tA2 o (Ohara, 1982¢), ICP
(Atomscan 25, TJA, USAYEXA Na, K, P, Mg, Ca, Fe %
Cud] e EAM3AT (Yoo, 1984).

Peptide-N &2t 2! Angiotensin| M&& 4 (ACE)2| X
s &8

Peptide-N 22 7§ 2 Biuret'd (Umemoto, 1966) 2.2 &7
&}53. 3L, Angiotensin-1 3T 4 (ACE)2] A%< Cushman
and Cheung (1971)€] W¥o)] we} S H L, Al 37t
A5 o WEgIZA ACE AT E Jehoh

Eibe!

AL, %‘U]-’] 7]§°ﬂ ”’5]' 7= 5‘:"74]—‘579% (5: 01'2
28, 4 FS, 3 BE, 2 2, 1 obFE 4902 ARsm

o|59 HHgo R "]'E]r‘ﬂ‘?iq' ArA A g BA A

T AL BAEMH R HABHA A, AR 9]

2 Aol7}l 913 =" Duncan's multiple range test ‘g%

(Hurukawa, 1994)9] o]&l A &87re] HAFIxE 7Tt

AR HEX|2 82| M8 =Y

Aol ARES AkAg fo] AVAE 24, pH B LA
H7184 L Table 19 YERAAT FEFFL 78.9%,
29 AL 124%, 222N FFS 48%R 1L, pHE 6.74
AT AL S 168meg/100 gL 22X AExe =3
R 7 =

A8 v " K9] Folu|iAl AL Table 28} 2t} oo
Aol EdhEke 12,6768 me/100 g0l U, F8 FAoh) =
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Table 1. Proximate composition, pH and VBN content of the short-neck clam muscle

Moisture Crude protein Crude lipid Ash Glycogen u VBN
(%) (%) (%) (%) (%) P (mg/100 g)
78.9" 12.4 12 2.7 48 6.74 16.8

'Mean value of triplicate.

Table 2. Total amino acid content of the short-neck clam

muscle (mg/100 g)
Amino acids Contents
Aspartic acid 989.4'
Threonine 620.5
Serine 588.1
Glutamic acid 1,363.3
Proline 988.0
Glycine 798.3
Alanine 763.1
Valine 508.4
Cystine 322.5
Methionine 440.9
Isoleucine 424.9
Leucine 800.2
Tyrosine 605.1
Phenylalanine 902.7
Histidine 924.8
Lysine 384.2
(Ammonia) 127.3
Arginine 1,125.1
Total 12,676.8

'"Mean value of duplicate.

AFO 2= Asp, Glu, Pro, Gly, Leu, Phe, His ¥ Arg 59 &3
o) B3, 21 9| T o WA 2% Aol
SISch. oleleh vixlet g Ao AEL SR
o] R AIg FujaAf7t AWe Ef3F she] Ao & 4=
uld Aoz Azt

=R

HIXlZE Zoladel BN 55
2 ARNE 9555, 2LIRIFE
Wog 7t Tolade ZARYL, o5 vla
X9 wsd 542 A% v Assn.
Azl 98 HA 222D A d8) 1IN
Mol we} Qo FZ Aol tial pH, A, HTHA7D
&, ofileah, $A2 58 U BANE § AHE Table
30 JERAQUTE Table 30149} 2o] F&A17ke] B3l o
£ pH 8 A% (BE)el W8 % BHHA AN 7
B, F2 470FE 955F 2700 dUHos 849

%
pnl
Ll

Q1 1 Fo E718EZ0] AZE wet ol FAEHG
7t EFFE 4X T olFoE FIIFY §&F0] |74
Ao AFFRT Tk BolAE Ao YERTh Fui
A B Fedvha FFE e frEobr| =it Fg vE
Y olvedi FHALFS ZF AR BF €552 44
A F7vetchr o F A% A Bola e, 55
AR 48 Fo F/E opiite] &5 o] AA
ol St HE g ol @3 grt AR FEFAIZEe] A
el we} PR FEH olu|=ibo] A § FoF F4H
7] &2 Aoz HZE A} (Kim et al., 1988b), ojwf <]
FE (KR 57.0%°10 . B5HARE EFFF 22 TA7)
=] Algto] A PO, 1 o] A5k Y} 7HAag ¥
et aigko] ok FA4EE YU, FF 4-54]
A9 FRlAA 7 BEH o M AYstAnk ol g o
H AN aA g d5FE 2UL 4N ZE0] 7 A’
3 Aoz vERTh

L2742l o3 AR FE20-& HR8H7] A8 7t
GFE A wel Ao Fuj ARl i3l pH, A%,
FALAAENAA, ot =4, FAL, & D BEHA
3 A= Table 49} 2o Z}b3E A3k 73

[S]

Y]

2

F}ol] =
E4A19] o|gA WslE v Fo] & o, F2 {FIAHF
BUIEAAE MEFE ORAAE Iy Fohsitivt &
NRALE O F T3 AES HYA, oA ie
2% 7I4EE S0B7KA A% FUlee Aoz v
ERtth A AV AA Tl @A ARE Kol s}
FE AL 60% AT M A Aoz Bl

A g g4 FeLAE byl 9§ HA st
slzde AR5 3 YA dzEd duEsEs
(Aroase AP-10)9} 54 T ES| &4 (Pandidase NP-2)F
AREEE] BARE) AZPEE Aol 1, 22} WA g AR
2o 0|88ty 547 o8 5 HAIS AHE Table 5,
6o JERAAT.

Table 5o vtehd bhel Zo] npx|gte] 13} E 4R E9
pHE 8.1-8.4¢|3em, olu|=Airygs FaALZFe 247
281-341 mg/100 g, 1.12-1.20%2 A, ¢ko] Auk 7MgtaE4
el vl 1ohA] geFo] @) ekt ol A EAS]
B4 AB §& BA 0] & ZYHE=E FdsH ) o
Foz AztEch w3 B3 24129 SEs vlmE =gt
=), ol A4 o S siiEe) Hasle 98
Zo =3 U FEA AAEJE] BB Fo7 §5

HA7) dZolghal FF AU el st 239 S
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Table 3. Changes in pH, acidity, VBN, amino-N, total-N, yields and quality of taste of water extracts as affected
by different extraction time at 95T

Sensory evaluation

Extraction . Acidity VBN Amino-N Total-N Yield'
time (hr) P (mL)  (mg/100g) (mg/100g) (%) (%) Taste Over-all
acceptance
Shellfish-
2 6.61° 8.0 14.0 143 1.09 54.9 taste and 1.3
SQurness
Shellfish-
3 6.78 4.0 14.4 174 1.11 55.9 taste and 1.7
umami
4 6.64 5.6 14.8 216 1.13 57.0 Umami 2.3
5 6.59 8.8 14.8 205 1.13 57.0 Umami 2.4°

'Yield (%) = Total-N(extract)/Total-N (raw sample meat).
*Mean value of triplicate.
35 score scale, 5: very good, 3: acceptable, 1: very poor. Means(n=7) within each column followed by the same letter are

not statistically different (p<0.01).

Table 4. Changes in pH, acidity, VBN, amino-N, total-N, yields and quality of taste of steam extracts as affected
by different extraction time at 115C

Sensory evaluation

Extraction H Acidity VBN Amino-N Total-N Yield'
time {hr) P (mL) (mg/100g) (mg/100 g) (%) (%) Taste Over-all ,
acceptance
Shelifish-
20 6.58° 7.6 13.8 216 0.92 46.4 taste and 1.5
umami
40 6.53 8.8 14.0 197 0.98 494 Slight 22
umami
60 6.52 8.2 14.8 213 1.23 61.9 Umami 3.3
80 6.48 72 28.0 225 1.32 66.5 Umami 3.1°

127Refer to the commment in Table 3.

Table 5. Changes in pH, acidity, VBN, amino-N, total-N, yields and quality of taste of enzyme hydrolysates (I) as
affected by different hydrolysis time at 55T

Ist Sensory evaluation

hydrolysis pH Acidity VBN Amino-N Total-N Yield'

; (mL) (mg/100 g) (mg/100 g) (%) (%) Over-all
time (hr) Taste acceptance’
2 8.427 0 13.6 281 1.12 56.4 Slight 2.5

umami
3 8.32 0 13.8 310 1.13 57.0 Umami 3.0
4 8.31 0 13.9 325 1.17 59.0 Harmonic 3.5°
umami
Harmonic a
5 8.10 0 14.3 341 1.20 60.5 i 3.6

L23Refer to the commment in Table 3.
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Table 60l LERA whe} o] 1X } AR E EagAdol
% ¢kl exopeptidase® &) A4 G| G AE AU}
AL 2xFEABFHAA Y pHE 5.98-6.060]900, A=

22.4-260mLE 1AL RS E vl&f] A 27189 o}
v =AAHI FALYTF Al 42 560-652 mg/100g
1.45-1.58%2 4 ¥%53] ZolAc} AsAx A7 z;z].i}\a
3 4R Y FulhAle E545EY dFEaAdE
w7t {2 S AE2 HF S5 SHQ A% 7‘7‘“‘4
o] 23 E Jehliglon, Artastad g Mde] 280
AA| = o] ulo]i} RajFH ol A 501 AA = A, | AR
149 3R A= tﬂr—‘“—— = Ao 34, 244 '
228 SATRRE = oY & l st on, 39
7t A 234 Askstoh Table 69 A2 & o upA
go] 2 EA RN AHEAL 447 o] 71 s
o, o] wjo] $8&& 79.1%H T}

olgell A T E viAg FulhAle] HA 7tFRAE
7 2t} &, A gg 2HEZN AZT o of 3ujF E
< 73l 98 CoAlA 583 AAset] rpaslas s £
AZIAZ &, A8 d e pHE 8008 zzgz-s}m_ ol 7)o &4
ol vlm# ofst LA RN EAALE Jste] wmHkst
A 55T A 4x17F B2 7}Tfawagq, olo] ThA] &
B34 T A pHE 6022 A3, o7)
exopeptidase® o] AN ES FAE 7}5E THL 45C A A

O

=t B

WEEIEA 427 B AR D, B4 BEYEA
A F A4esel 45AE AYO2A A 2RALE

Flavourzyme % Alcalase, PA}] Protease NP 5 352 A|&
T RS BEAE AMES AR ZIAL AA T HHZA
Blol| A} BIA| &G IR AIA FulaA S ZAST, 4

A ZnAQEY oladtd 9 B EAS Hlm BAS
AB}E Table 791 YERYSITE Table 7914 & 4= 9l&o] A)
I IR ENEAES ol AT %U]*Xﬂ_— 2T E
aps el Ma olrlda% $A2F 2 FEEAA
ok 2ozl dsler, 53] F5AHA HelAe L Zolr)
AASAT. &, 2d AL oA ol B FATe] F=rt

A2 woka, ghe] 23l BE5% o2 yeigon ozt
o] 22Tt MAES oF &= 9} o|8 3F o] FAEH LA
F o)X= Flavourzyme o2 7}Ea| X121 W A7 F2
o] 7b¢ A
HRIE* °EH ZS0(4/2f Hojd:2

¢ R 7S Frlad, 1A ) 2 ELR e F
a]o}n]l,—_/;_l,] Z/32 Table 83 2t} upxg d4= 2 7itE

FU&A, 1, 2AE AN Fre]otr] et T
Z} 1,352.1 mg/100 g, 1,174.1 mg/100 g, 1,759.2 mg/100 g &
2,122.4mg/100 g2 2, 71452449 A7 7173 FA
223} T AR LAY Felobu|=ak Zako] 71AF gkt guk
Hog frEjotneitfie FraA 7 S ArpEd
A1 8- (taste-active components) 2.2 24&# A 6] (Hayashi
1981), dF-E4A9) 8 ofv|=2k2 Glu, Gly, Ala
2L Arg 527 o]E0] AAY 60% AEE F3tar AUAch
O olulieitE S Bl Bojeh ohvleito g WA 3]
o (Kim, 1985). 7tFE42A 9] olv|iit TS 45

2T T
Zo] H3) 87%2 Hglom, 13 D 2a R 2 B

N

et al.,

=
=

Table 6. Changes in pH, acidity, VBN, amino-N, total-N, yields and quality of taste of enzyme hydrolysates (1)

as affected by different hydrolysis time at 45T

2nd

Sensory evaluation

hydrolysis bH Acidity VBN Amino-N Total-N Yield'
- (mL) (mg/100g) (mg/100 g) (%) (%) Over-ail
time (hr) Taste acceptance’
2 6.06 22.4 14.0 560 145 731 Harmonic 37
umami
3 6.03 248 145 567 147 74.1 Harmonic 42
umami
4 6.00 252 156 632 1.57 79.1 Harmonic 4.7
umami
Umami
5 5.98 26.0 18.0 652 1.58 79.6 with 4.5°
bitterness

MRefer to the comment in Table 3.

*5 score scale, 5: very good, 3: acceptable, 1: very poor. Means(n=7) within each column followed by the same letter are

not statistically different (a:p<0.05, b:p<0.01).
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enzymes

Sensory evaluation

Enzymes! q Acidity VBN Amino-N Total-N Yield?
Y P (mL) (mg/100g) (mg/100 g) (%) (%) T Over-all
aste 4
acceptance
3 Harmonic a
TSEH 6.00 252 15.0 632 1.57 79.1 mami 4.7
NF 6.04 20.0 17.2 664 1.47 74.1 Harmonic 4.4°
umami
. Slight
NA 7.00 14.0 13.9 630 1.25 63.0 e 3.0
Umami
PP 6.20 23.6 18.9 623 1.60 80.5 with 3.8
bitterness
Water 6.64 5.6 14.8 216 1.13 57.0 Umami 2.3
extract ’ ’ : ' ! :
Steam 6.52 8.2 14.8 213 1.23 61.9 Umami 2.6
extract

'"TSEH: 2 stage enzyme hydrolysate of the present experiment, NF: N Co.'s Flavourzyme (55°C, 5hrs, 2.0%
wi/w-sample, pH 5.5), NA: N Co.'s Alcalase 0.6L (55C, 5hrs, 0.5% v/w-sample, pH 8.0), PP: P Co.'s Protease
NP (50T, 5 hrs, 0.5% w/w-sample), water extract (95C, 4 hrs), steam extract (115C, 60 min.)

234Refer to the comment in Table 3.

Table 8. Free amino acid contents in water and steam extracts, enzyme hydrolysates of short-neck clam
(mg/100 g)
Amino acids Water extract Steam extract rl‘i,t d:&i};iz ir;%rzrll;gar?:
Aspartic acid 76.2 62.4 711 81.3
Threonine 36.5 259 61.3 60.3
Serine 38.9 16.4 57.1 78.4
Glutamic acid 216.6 173.5 206.9 192.9
Proline tr tr tr tr
Glycine 204.7 185.5 187.8 209.7
Alanine 175.8 162.0 170.7 165.2
Cystine 62.1 51.3 73.2 133.5
Valine 39.3 334 80.3 104.3
Methionine 21.9 19.4 48.3 73.8
Isoleucine 21.8 19.0 60.9 78.4
Leucine 46.9 41.1 125.5 117.6
Tyrosine 53.1 74.8 164.6 183.3
Phenylalanine 30.0. 48.0 81.0 185.9
Lysine 51.1 41.2 448 72.8
Histidine 68.3 76.1 132.0 159.4
Ammonia 22.5 22.9 20.3 19.3
Arginine 186.5 121.2 173.4 206.3
Total 1,352.2 1,174.1 1,759.2 2,122.4
= 47 130 € 1568 A% golAlal, 7} ofm|ieike] 2A3H] 3 8% Bald ARz A, ol AAlo Aty Ax
= 433 Walslgo AR A M e Gly, Gly, Ale, Hs}el gre] 2o 3A v|odslalel Az At Hayashi et
Cys, Tyr, Phe, His @ Arg 5°] FQ oln|=4to]glom, & al. (1981)2 A& Al FuAdE 3 fFElobv| =477}
opu|imite] e FV7t @At olvxgt TR W} F7145% i M T8 ZrEdAdEo|ten, o] F

ZATh ol ot $Ee Walt GuAR i o

E3] Gly, Arg, Ala % Glu 59 98] Hotn B3l vt
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ARZAAA FE23 95 B 7HFELRA, 12 B 238

AN FEHLEE R 7197179 24L& Table
9¢} A FEHLEHEE ¥HoE Y& AxAgR vl
HAJA T, oldldat (AMP) ¥ o]=4l ’1‘} (IMP) & Hld
& 9 A7) Wi FFo] B FoM= %‘ f“}
Ao Aol & 4= 31t} (Fuke and Konosu, 1991). 7
HOHE F JuHozr o] BE IMPE 14.0-19.0 mg/
100 g, inosine< 11.3-16.4 mg/100 ¢ AE S ATt 2z} 434 A
ole) FEHLEE & xole A T, Flavourzyme
o2 Jte g A4Es AT & xelrt A9 gl
=3

TR FFE0] A8 ghe] =4 E-9] betaine (Park et
al,, 1995)2] e 116.0-845.0 mg/100 g 2 FFZo}
ZhdF=o) vla] AAE AAY] FiFo] €53 BskenH,

=

B} Aok %j—ﬁr FFS vl £ o o] betained whA| 2
Tl 78 AvEEd A= %7551%13} g, #71

d
A7 Eo T FAME A9 A4S Ze] (Hek)el Tost
T AR AEoke zAsE AR TMAOE 31.9-

50.1 mg/100 g & 22 5ol Aglon, ole) AR
¢l TMA A &0 2 E51) 7IstEE 4R Fo ozt
o] FhrEo] AT

T3, AR Al Weutd] #Bodte AEQY total
creatinine (Russel and Baldwin, 1975)< 19.0-28.5 mg/100 g
o7 FEihol & I xpole A9 U, FHA A
o2 Holx Aot Betained A3 K7 n7]w—t— H}
A Fu| AR Fujgol vAw Je 21thA ZA ¢S
Fog Azreot.

HAAZANA FE2 45 4 7IdFE2A4, 13 D 23484
BalliAe] Frol 28] EFS ICPEHN 2438 A=
Table 103} 2T}, 7} &4 Aol E o) &4 Na (162.2-
637.0 mg/100 g), K (72.9-122.2 mg/100g) L P (24.9- 89.3
mg/100 g)7} S o7 Bgtow, Lo]leo 2 (1 (209.6-
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Table 9. Nucleotides and quaternary ammonium bases contents in water and steam extracts, enzyme hydrolysates of

short-neck clam (mg/100 g)
Water extract Steam extract }115; df(?li/);g;: Zhr;‘iirf)rl‘jg;‘: hfgfoyl‘ynszlte
ATP 0.5° 0.5 0.8 0.4 0.9
ADP 0.3 0.2 0.4 0.3 0.4
AMP 1.3 1.5 2.2 1.6 2.0
IMP 14.0 14.3 19.0 17.3 16.5
Inosine 16.4 11.3 14.1 15.5 13.8
Hypoxanthine 1.0 1.4 0.9 1.1 1.1
Betaine 116.0 380.2 545.5 845.0 665.5
TMAO 31.9 50.1 34.0 33.1 25.1
TMA 34.2 452 16.0 15.5 13.8
Total creatinine 237 19.0 20.8 28.5 222
'N Co.'s Flavourzyme. >Mean value of triplicate.
Table 10. Inorganic ion contents in water and steam extracts, enzyme hydrolysates of short-neck clam
(mg/100 g)
Inorganic ions Water extract Steam extract Ist enzyme 2nd enzyme Enzyme'
hydrolysate hydrolysate hydrolysate
Na 190.2” 162.2 637.0 569.7 707.5
72.9 79.8 84.2 122.2 103.7
P 32.0 24.9 37.9 89.3 36.0
Mg 5.4 6.4 3.1 8.0 7.7
Ca 1.11 0.97 0.38 2.08 0.69
Fe 0.03 0.03 0.03 0.03 0.04
Cu 0.01 0.01 0.02 0.02 0.03

N Co.'s Flavourzyme. Mean value of triplicate.
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Aupgd o)zt A (Hayashi et al, 1981)7 2 A3 ZA IRELES A9 ko] G wekTm, RS &
ojA d R IEEE 2Ae] B A AR B0l A} el 7 HAth ACE AN 4.3-70.7%2A, 23}

=

FES E4A%e] BA T 1BE E o, FUlojeEe BEaFs) A7 dFFEoIu ZIEFE A vls €5
Alg 2] gt ¢33 Ar| (HR)E FAEt e AL 3] ¥ ACE AdlsS Uehlo] upx|gt odt B Fal )

2 FHE A (Hayashi et al., 1978). = 78 71548 AU S ¢ 7 AUk 4, 9

2 7t ESES] ACE Aslse 74 PEl=9 =43 T/
o wehA T AolZt Aok Al ¥¥A Utk (Kim
et al, 1993; Kim et al., 1996).

HIX|2E K2l AXHS| ACE Mls
Az AFAE0 ZE oY A AP 3 g
Apalgo] Perds U %9 313 angiotensinl

A (ACE)Y] #8-E At A (Suzuki et al., 1983)0] Al XA e 9 HX| SE2ZE0|AAee] 2% H|I
1A e, £ AP A 2AEE o3 7154 niAlgt g aaRE 2o B82S HES] A £
& 7HA3 SleAe] Wt st 4 % gFE AAES NS ARSI AR R B WA va HE
A, 12 R 2ELTaA e AHE G ACE A3 F AFRE Table 120] HERAUTE £ AAFE SRATE
& EAHY AHE Table 110] YehiAh ol 2.1%2A A& AHsZe 02% Hs) B Wk,

vpxlg fref 2A1e) FEE e 437-1550me/100gS. BFEHLR 7= FIWANE R 53 HIE

Table 11. Peptide-N contents and ACE' inhibition effects in water and steam extracts, enzyme hydrolysates of short-neck
clam

Water extract Steam extract Ist enzyme hydrolysate 2nd enzyme hydrolysate
Peptide content 2
(mg/100 g) 54.5 437 155.0 135.0
ACE
Inhibition ratio 5.8 43 50.4 70.7
(%)

xzﬁ\ngiotensin-l converting enzyme. ’Mean value of duplicate.

Table 12. Comparison of proximate composition and sensory evaluation in short-neck clam enzyme hydrolysate and
marsh clam soup on the market

Proximate composition (%) Sensory evaluation’
Moisture pcrgtlgii C;sl? ° (mg\?fé\g) g) Taste Odor ag\é;rt;;;)lée
enig%gngglgrgllggte 96.82 2.05 0.43 13.4 48 43 46
Marsh clam soup 98.7 0.15 0.93 6.9 3.5 2.8 3.0

on the market

'5 score scale (panel number n=7), 5: very good, 3: acceptable, 1: very poor.
*Mean value of triplicate.

Table 13. Comparison of proximate composition and sensory evaluation in concentrated short-neck clam sauces
and flavoring sauce product on the market

Proximate composition (%) Sensory evaluation'
Moisture Crud.e Crude Taste Odor Over-all
protein ash acceptance
Concentrated short- 84.4° 5.4 6.8 47" 3.6° 4.0°
neck clam sauce
Flavoring sauce 70.0 6.0 12.0 4.4 3.3 42°

on the market

'5 score scale, 5: very good, 3: acceptable, 1: very poor. Means (n=7) within each column followed by the same letter are
not statistically different (p<0.05).

2 Guksi-jangguk; flavoring material product based on the anchovy and beef extracts.

*Mean value of triplicate.
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