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Sensory and Enzymatic Properties of Israeli Carp Cyprinus carpio as
Affected by Size, Part and Commercial Value
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Jin-Soo Kim?3*

"Department of Food and Nutrition/Institute of Marine Industry, Gyeongsang National University, Jinju 52828, Republic of Korea
“Department of Seafood Science and Technology/Institute of Marine Industry, Gyeongsang National University, Tongyeong
53064, Republic of Korea
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This study was conducted to compare the sensory and enzymatic properties of Israeli carp Cyprinus carpio muscle
(ICM) according to size [normal large (NLF) and small fish (NSF)], part [ventral (VM) and dorsal muscles (DM)],
and commercial value [NLF, recessive (RF), or deformed fish (DF)]. There was not difference in salty of all samples.
The sourness was stronger in NLF and DM than in NSF, RF, and DF, and VM, respectively. The umami of ICM
showed no size-associated differences; however, those of DM, and DF and RF, were superior to those of the VM and
NLF, respectively. The sweetness was also stronger in NLF than in NSF and RF, and in DM than VM. The sweetness
of DF didn’t differ compared to those of NLF and RF. The intensity of fish odor was weaker in NSF or DF than that
in NLF, and was higher in DM than in VM. The color of ICM was bright in NSF and DF compared to NLF. Enzyme
activity was very low in the muscles and high in viscera. Therefore, ICM could be used as a material for seafood
products, regardless of size, part, and commercial value; however, the issue of lipid oxidation must be considered.
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FFol = A| 117} W 7129 o|(leather carp)2} A7} -2 o]
2epll o] B} ¢Jo]€ke] o] ofsto] Z| e FE(Sin, 1982)

A} o135 (Wohlfarth et al., 1980)°|t}. 3Fo]2] 2020 AJA
1,678 M/TL. 2, = W=1 o7 5 WA{(9,755 M/T), W 7]

o8 AT JojET} 2.0-2.58) AR o} Al&ste] &
A SevetE 23 AlA o8 kel A wo] oFAlE L Q)
= tj3EA el U4 o]Fo|ti(Wohlfarth et al., 1983; Li et al.,
2007). o5 ol 52| 2 o] TE-L 51, 9§ 4
o] FHojutm, & o] g Jrojuf A=A 9 ] 59 71>
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(3,951 M/T), 5-01(2,489 M/T), 401 52,414 M/T)e]] 0] o] 51
A2 ol ArE AL o], Aol Y Wad ol 59 st
U2 2553 QItlKOSIS, 2021). 8145, ol th2 W4
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§-50] sk
gh, gfofof thet dHe AR AUSE(Kim et al,
2020), o= E52 23| 93t A Hlw(Hwang et al.,
2016), t}= 9FA](Balami and Pokhrel, 2020), A&3} "é%oﬂ
gt 2 ulo] QE]J AL Au] 212 %JgK(Yanbo and Zirong,
2006; Ramakrishnan et al., 2008), ==, W75 4 T 59|
Sha-e Al 9] 43H8(Degani, 2006), microsatelliteS- ZH8-3F
k= QFAIARE] 374 thoFAd (genetic variability) £4(Kim et
al., 2018) S} 22 oFAlof ok Lo} U5 Tl o] &
oF4 4 (Shin et al., 2001)2} 22 7152 A, 2| - A Ea} Ao}
1] = AR 72 oJ oF EAJ(Moon et al., 2012), A5 A5 Al
4 gl oJekE(Jeong et al., 1992)} -2 A E4
T AETH A7) glont, Ui A1E aA
= 91 3]0} Fgol S Elo] 9lo], 7]
S} o] vkt HAE AlESH &
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3Fo(Cyprinus carpio)=2021'd 69| At HAFA| A7)
KAol| 4] 2@7F FA15E As 2ofitol 27][/do] o< (large
size)/A& (small size)|H 2%, H-Y[5Z5(dorsal muscle)}
H[|Z-2-(ventral muscle)|d 2%, Z18] 1 A 71| (Aol O
Ato] 2, A/FE/d 0l 7130l 9 dAoNE 3T o' Lol A%
ZA EA BALS AAEH L, BA A 7FR] B W] Bt
(20 2°Cyato] T30 ALY,

=
9
271Ee R ol WAl tigol 4
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A} 45.1 cm (44.0-

FAR AP

Z|Au] -

N
R

46.1 cm %)), A% 35.2 cm (34.6-35.6 cm YY), 53 1,959

o (1.851-2,088 ¢ 9]), Aol 480] A& 364 cm (33.7-
39.8 cm ¥ 9), A& 30.6 cm (27.3-32.0 cm W), 5 1,375
g (1,275-1,568 g # 9ol L, eI = H73t Fol= 555
&S0l i A7 R BRT AgAo] tiR Zon, 4
2 /b2 BR gol PAo] figo] 2/ M Bast o)
P} 21, 71g o} 77F A 45.1 cm (40.0-48.5 cm ¥ $Y), Al
%359 cm (31.0-42.0 cm ¥ 9]) X 55 2,281 g (1,373-2,562
g 1), 4 o777k A4 19.6 cm (18.8-21.0 cm H 91), A%
15.6 cm (14.4-16.7 cm ) 2]) @ 22 206 g (178-246 g H2])0]
ot} 121, Ao e 378 FAto] i3 o] A9 N-L-A
(normal fish-large size-all parts)2, JAlo] 2% 9] 74 N-S-A
(normal fish-small size-all parts) =, F-$1'H HAA| 9 5282 7
£ N-L-D (normal fish-large size-dorsal parts)=, vjZ-2-2] 7
£ N-L-V (normal fish-large size-ventral parts)Z, A<= 7}A
A9 o] 5o} 49 N-L-AR, AAHEA 715010 5%
DF-A (deformed fish-all parts)=, G4 o19] 749 RF-A (reces-
sive fish-all parts)= 5} T}, ool A A58 E-41-E 918l HAl

= ARk ol o] )7 A7), A4, AR, A%-S Table 13} 2k,
EME Y gg

FAE = 285 A18-5lo] Chang et al. (2010)0] o331}
of we} pH 748 A1 g -80S A| 23}, 0]2] 25 mLof tfj 3}
0.1 NNaOHE 7}ste] pH 8.57} & w714 A2 gt th3- 71 4xn
ZH(mL)S ZAH%, w/iw) 2.2 $AFsEo] LR ik,
Ar = T8 AE5ke “%lx*(MFDS 2021)9] 3]3}H] 2.
2 24319t A oF 1 g& a5k oFe] 18 A EL 3

Hél
o
]

38t ok o] & SRl ol % 225 A-8(100 mL) 2 o]
5t o 10 mLo| ZEARFE(K,CrO,) £ 2-31-2-2 713t
% 0.02 N E4(AgNO,) 2.2 A7 sto] S48kt
AAME EHA

AR A BAE AA Y Ame vk 25 10 gofl 20%

Table 1. Length, weight and sample code on size, parts, commercial value of Islaeli carp Cyprinus carpio used as samples in this experiment

_— Length (cm) .
Classification Used parts Total weight (g)  Sample code
Total Body
44.0-46.1 34.6-35.6 1,851-2,088
. Normal flsh/Large size/All parts (45.1+1.1) (35.2+0.5) (1,059120) N-L-A
T — U N h SO Vv stivntsitin AU ekttt A
) . 33.7-39.8 27.3-32.0 1,275-1,568
Normal fish/Small size/All parts (36.4+2.4) (30.641.8) (1,375+82) N-S-A
Part Normal fish/Large size/Dorsal parts 44.0-46.1 34.6-35.6 1,851-2,088 N-L-D
art 2 EREERE
Normal fish/Large size/Ventral parts (45.1+1.1) (35.2£0.5) (1,959£120) N-L-V
40.0-48.5 31.0-42.0 1,373-2,562
, Deformed fish/All parts (45.1+3.6) (35.9+3.3) (2,281+494) DF-A
Commerc'al Value 4444444 - 188210 e 144167 1 78 246 .........
Recessive fish/All parts (1 9.611 _'2) (1 5.611 .'2) (20636) RF-A
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(w/v) trichloroacetic acid (TCA) £ 20 mLE 7}3}aL, 105
7k 4k 9 A4 E(9,400 g 20 min)sho] AFE OIS Helgh ot
L ZbAtol 10% (w/v) TCAR 2Fo] 1HA4-& whHES 2 100 mL
2 Hgelo] Azaloirk. olojA] elag R At WA A

£ o]g31o] AOAC (1995) of u}2} semimicro KjeldahlH]
o2 2454,

waloto|At & Taste value

Frelob] At B4 AHe) AR 2R Pd BAG A
A A 59] 80 mLE £17}7] o] H3H1, S etherS A
Flo] TCA A7 35& 48] WEsigon, oS 44 55

s}al, lithium citrate buffer (pH 2.2)= %-8-(25 mL)3}o] A=
St felofu] Ak A2 ofu| i AF 2524 7] (Pharmacia
Biotech Biochrom 30; Biochrom Ltd., England)Z A A]5}%
t}. Taste value= f-2| o] At SHeF-2- Kato et al. (1989)0] A
AIRE frejotn|ie4te] Hhof| iRt | (taste threshold)E ©|-§
o] Chaetal. (1999)7 -2 11 © & Aliksto] Lrehff et

UNE

AR 248 AX T Al7E Jo et al. (2013)0] I3 W
l whe} 8- oF 10 goll F7<4 90 mLE 715}aL 23t 5 o]

= YA]22](10,035 g, 20 min) 2 o5t o W= 2 sk A
X}cﬂ o oJst BrEA -2 Woertz et al. (2011)0] 13t ®H of uw}
g} Az 2] AA 80 mLE F<; 870 2811, a-Astree 11 elec-
tronic tongue unit (a-Astree II; Alpha M.O.S Inc., Toulouse,
France)2 7H2Ul, 7k, Algk, vhab ol 22010 =519},

S Az

ez 52 AA= sho] SE AAAA(ZE 2000,
Nippon Denshoku Industries Co., Tokyo, Japan)= AFw =k
11, I A WA (L value), 22 % (a value), S = (b val-
ue) S AZHAE value)= UER i), ofuf] 2| ApA 9] 3£
ke 14F 97.37+0.00, agl -0.37+0.01, b3k 0.32+0.01
ol 3lct.

3|EHH 7| R A (Volatile basic nitrogen, VBN)
QubH 0 2 FAY 7 A ol 5ol Aw Aokt Al A4
%)= ¢ yol, trimethylamine (TMA) 52 31322 Watu,

o] 52 djitolF HjAW o] A RO 2 delA QUrh(Park et
al., 1995). o] &3t YdHolA 24L& A =3t A A7 AL =
Kapute et al. (2012)0]|4 33+ v]eAbH o 2 =435},
A7 8] 2L gIak AA e AR AR 2 g0l 20%
(V/V) TCAEN 2mLE Yo & Ao 42 &, S7 lemL=

3 Ao] 4o} 3087 WAL ofwste] Az3tr. of
o1 T4 Q2] 54 sfste] Conway unite] 9
A gz HAe] AR §9 | mLE, 9220 Zo} Szt
1 mLE, W4l 0.01 NH,SO, 1 mLe} A A| o 2-33-8-2 7}2}

aashd B4 3
7Fet o 2EAlES vhE R 08 dHehal 2AAHA &
0] F3L, 20°Cof|A] 12027+ RH-AI % E} ki R By
g2 H-g-o] £ Conway unit HA1e] 0.01 N FARPUE RS
2 HAsto] A4lstgict.

dM 2=

WA s 3ol BE AR B8-S AAs] 1A=

£ Wh(Kang et al., 2014). YA A== 2810 g2 IYL 7
H(50 mL conical tube, 30 X 150 mm; SPL Life Science Co.
Ltd., Gyeonggi, Korea)of] ¥ 11, o 7] o] WA}Z=7](Odor con-
centration meter, XP-329R; New Cosmos Electric Co. Ltd.,
Osaka, Japan)®| S5 - th, @AN7F e A] oA 1t

L E (parafilm)o. & U513 modeE batchZ A3l A
Astirt,

g

B B2 oo I3 W A= ko] endoprote-
ase % exoprotease®] /o] tiste] S5kt AT &
A4 7142 endoprotease 7| A[H < 7122l hemoglobin}
casein, 3147|221 BAPNA (Na-Benzoyl-DL-Arginine 4-ni-
troanilide hydrochloride)]Z} exopeptidase 7] 2[LeuPNA (L-
Leucine-p -nitroanilide)| = o] AME-5F% AL, 0]%94 714&
I Sigma-Aldrich Co. (St. Louis, MO, USA)9] A& 4¢3}
of AHgBH 00, B B S STt /Iek Aok B4
= estol AHgsteich

8 ARES-S 93l A8-3F buffer solution [0.05 M glycine-HCI
&5 (pH 3.0), 0.1 M sodium phosphate $+5-2(pH 6.0), ~1
31 0.1 M tris-HC1 £-2H(pH 9.0)]> Dawson et al. (1986)
o] wplo] uje} 2t2} 2Alsko] ARgaHSILY

2R FE2 o] TH(EAL U ofs, 2% ofs, €4
of)} 4 47 ol5o] WA AR slo] mhal ke, oty
a0l ol il sulwhv), Al dsto] 10wh)e] 5%
Sull(& o] &) 5 22z} 7FslaL, AbLof| A 24| 7F B0t il sls)
Sk AR AT a0l 7% B Uge] 24 P4l
(12,000 g 20 min)3ko] B2l AF=ol o & 5}t

Endoprotease 2] -2 1% hemoglobin®} 2% casein} -2
%1917] 2 (Anson, 1938)& AFE-3lo] ZAa1Ac) =, 2854 &
ol 50-200 pLof 0.05 M glycine-HC1 $+52(pH 3.0), 0.1 M
sodium phosphate ¢+5-(pH 6.0), 0.1 M Tris-HCI &+5-l(pH
9.0)= 242+ 2.0 mL, 7] hemoglobin ¥ casein 0.3 mLE 212}
B39 B4 2o] HES(40°C, 1 hyS A AT} 0]014 5% TCA
o2 7halo] A2kA]7] 5 4230 min) T UAIEE)(1,890 g,
20 min)gt T} hemoglobin ¥ casein 7] 2] 7-9- 280 nmo]|
AR Sl SLTACE eyl

A 71 2-& 283t exopeptidase 2] 2412 10 mM Leu-PNA
2} 10 mM BAPNAE 7|2 & ARE-3}= Garcia-Carreno and
Harrd (1993)2] ®H-2 ~7gsto] Z7d8H3dtt. %, 25-100 pLo|
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2784893 0.1 M sodium phosphate 2+5-21(pH 6.0) 2 0.1
M Tris-HCI 2294 (pH 9.0) 1.0 mL, 7] 10 mM BAPNA 2
Leu-PNA 50 pL& 3220 &3 9 §H-8(40°C, 1 h)A|# Tt}
ool A H-2-9Ho] 0.3 mL2] 33% acetic acid= AZHA|7] & &
A152](1,890 g, 20 min)3}e] 410 nmof|A] SF =5 S7510]
aaggo g ehf i

o]= endoprotease Y exopeptidase?] &2 147+
mge] (kA

© 2 v Tt
SAz

B 1

y7F #MEtA) 7= E4E 0.1 digitS 1 U/mg

=AY Aol izt dlolH o] AR W K23 HAG%
o) SPSS A 97| X|(SPSS for window, release 18)
o] 23t ANOVA tests o]-8-3to] 2A4HE4%E & Duncan®] tf

A7 AAlstel trehoict.

Fol 2% 100 g F 7], 5]
] AEs FAER, A5 s dER AE it
Table 29} Utk o] 25 100 g F FAHEL 2780 A9
& o] B(N-L-A) 588.9 mg ©.&, 4% o] Z(N-S-A) 541.9 mgo]|
ulstol G20 tro} ol7k YU TP<0.05), H9152| 7
© =& Q(N-L-D) 647.6 mg .2, H1Z-S(N-L-V) 501.8 mgd]|
ulsto] 21502 ot o7k YUTP<0.05), HEH 7H

A 74 o] ke 4l

% - §5% - Ao - P2

2~
T

=z |
=

o] 75 AAH(N-L-A)°ll vt 7]Fo|(DF-V) ® &/
(RF-A)7} 22} 573.0 mg @ 430.5 mg 0.5 §-2] 4 0 & vro} 7}
|7} AL (P<0.05), 7L Hle= Ao 7k AA ST A
o9 FAE= OPMEAL, TR U 24, 0l BAL AL, ot
B4k AL Sk A EEAY, S A ESREE2AL &
of ol g 7HA] w7 IAke2 FAEARE F8 f7714R glycogen
S 2RE §714 2A RIS AH B EE HAatol
31, Park et al. (1995)2 015 100 g T ZAF ko] 7$- 71ct
o] 600-729 mg, 71501 300 mg, ZHE 300-320 mgo] e}t 1
gk Hk gk

ol 25100 g F A= 2780 A9 g o 7ot 4 of
Froll BAIgle] = 0.11 go] AL, F-918 9] 749 5553
Z5 224 0.11 g 2 0.12 go] oW (P>0.05), 3573 7HA'E 9
5= A o o1, 7130 S B4 o] B 0.09-0.11 g H S
2 B 22 Q1 2Rl 7} ITEHP>0.05). &, FFo] 52 H
© 27], B9 R AR 7H o BAI ol oAl Zpol 7t
2ATHP>0.05). 3 Kang et al. (2007)2 ©H4=0]¢1 12| 7|40
5100 g 0] HE= 0.2 go| ekl B gk vl gl

ol 25 100 g & =271, 79 9 AE4 7P| uhE oA
A AL ) frejobn| Al S-S Table 33} ). 3F
o] &5 100 g & AR AL ke 2718 F- oiF
o1 3102 mgl. 2, 4% 07 242.1 mgol v|ste] oF 28%7}
=oF FoH o= 2pel7} 9 1al(P<0.05), FE e B 55
<7t &5 242 308.6 mg ¥ 309.1 mg e 2 o] %{]] Ao
7H LT (P>0.05), °]5S TE55T uiESS 2elskAl &
= @ of R B Weko 722 )l Aol= gldH
(P>0.05). TE3F, 7Fo] 100 g & 44573 7HAE g2 A4 3
2o AA T E 015 310.2 mg, 7] o] 284.9 mg, A4 327.9
mgl 2, ooz Aol7t 7P wAL, v E A o
o=, 7]% 0] 9] 2:0]9ITHP<0.05). 3, Park et al. (1995)

1= o
ol70] F A4 Thefol Tt AR Ak Tl vl (%)

=~ O

fr

=

S

3
[e)
—

Table 2. Total acidity content and salinity of Israeli carp Cyprinus carpio according to fish size, part, and commercial value

Size Part Commercial value
Component
N-L-A" N-S-A N-L-D N-L-V DF-A RF-A
Total acidity (mg/100g) 588.9£5.2"  541.9£50° 647.6%52°  5018%26° 5730£5.2°  430.5£5.2°
Salinity (g/100 g) 0.11+0.00° 0.11+0.002 0.11+0.002 0.12+0.002 0.09+0.032 0.11+0.002

'Sample codes are the same as explained in Table 1. *Different letters on the data in the row indicate a significant difference at P<0.05.

Table 3. Extractive-N (Ex-N) and total free amino acid (FAA) contents of Israeli carp Cyprinus carpio according to fish size, part, and com-

mercial value

Size Part Commercial value
Component
N-L-A' N-S-A N-L-D N-L-V DF-A RF-A
Ex-N (mg/100g) 31024522 242.145.0° 308.65.2 309.1£2.62 . 2849¢622 327.945.2°
FAA (mg/100 g) 1,721.0 1,570.6 1,864.7 1,609.2 1,610.3 1,801.7

ISample codes are the same as explained in Table 1. *Different letters on the data in the row indicate a significant difference at P<0.05.
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L2AE 017 8.7-12.6%=, dll5AF 05 11.4-42.1%9] H|s}
Shels] Wokrhar B gkl glch
Fefoh| Al $ARES] =8 8 AEo]of A, o]0l dist
AR Adbe ohEat Aok g 25 100 g & fe{obr]
A FAEE A dE o7 1,721.0 mge. =2, A4 27 o
F 1,570.6 mgel Hto] 9.6%7F w0t ZFol 7k UL, A/ o
3§ o20] 529 1864.7 mgO 2, H|Z-S 1,609.2 mgol| H5}
o1 15.9%7F =2, 71§ o] 1,610.3 mge =, 440 1,801.7
mge] H|5}to] 10.6%7F 3Lt

AR o] & EE-5ho] Al xgh AR
Atof| o5tk aFo] i, 11 Z e JHdA) TlEo] WEEA] He
2] o]| ofgt J7Fe arefstofof grh(Kim and Kang, 2021). ©]
2]gk Ao A] gFoj o] A7), B9 9 A2/ 7hAE of whE taste
value (2] or] 4t b/ fr2|otr] = Ake] ghef ek ))&
Uebd 27+ Table 49+ 2}, 315, Kato et al. (1989)-2 o7
7HA] ofm]ie4to] Btof T3k &)= aspartic acid7} 7H Hol 3
mg/100 go] a1, T}2- 2 F glutamic acid (5 mg/100 g)2] &
o|¢lom, ol &2 U A f-elofn]iilof H]Eto] aspartic acid
9] ¢ 6.7-100.08}, glutamic acid®] 7% 4.0-60.08) =3tct
3 B gkeR7E Qlok ko] 100 g 39 total taste values= 11.49-
15212, @At B2 740 2559] 242F4.21 9 4.40 (Kang et
al.,, 2014)0]| v]ste] ol 3|2 = A9 ok FA7jEo]of v
shof thax Zfshe] ek =4 = k. 301 100 g G =71, 791, 4<%

Jot ot

2 rlo

"

O]

A 7Ex o] w2 total taste values= F71H 2] 7-9- Aol of
@ olF7H 13397, FAo] 2 ofFo 1521H} H3tar, 7
] B dF ol 5550l 145022, vj%-52] 12.059
Hlslo] Eqtom, /g 7HA R o] 79 A Ado] tE of ol H]
stof 71019l 79 11.49= wiekony, d/4dofe] 49 14.08=2
QAT o] o] Atz n]Fo] Hol gof o g e = A4 tHE
o7k 23 olRuT} ok, SE o] vjES BT} sty
gerE|glon], A4 o] ofgol ulalel 7@ ole] 29 okl
HAo19] A5 Astrtal 4 = Ut Taste values 1123t F
o1 100 g & 7 2lopa]ieAbe o] 27, 9] W AHEA
Z}A ol #A ¢lo] I histidine (4.81-7.41), alanine (2.24-
3.51) ¥ glycine (1.19-2.32) Y glutamic acid (1.10-2.42)°] %1
t}. 3h#, Hayashi et al. (1981)& 3t Alche]dt 3559
Sejofn)eAl Feka} Slai AZe B4R omission test
£ AASH A3 glutamic acid®} aspartic acid7} 729 4|
ol9itkx Biat v} 9lh. 18] 1 Cha et al. (2004)%E Hej 4]

kgl
ol 28.0] 7, AU, 29 9 Sl chet ot AES
Vs 2 AR A= Table 59F 2T}, gFo] 25:9] A9k -9
2o g2 37|82 AL HA Y o] F 7.6levelZ, A8 o] F 7.2
levelE o}, FQHo] AQ =23 77 level 2, H|Z-5- 6.9 level

Table 4. Taste values of Israeli carp Cyprinus carpio according to fish size, part, and commercial value

Taste threshold Size Part Commercial value

FAA >
(mg/100 g) N-L-A" N-S-A N-L-D V-L-V DF-A RF-A

Aspartic acid*® 3 0.10* -6 0.20 - 0.17 0.67
Threonine 260 0.04 0.12 0.04 0.04 0.08 0.04
Serine* 150 0.03 0.03 0.03 0.03 0.03 0.04
Asparagine 100 trace® - - - trace -
Glutamic acid* 5o 136 208 132 144 110 242
Proline 300 0.05 0.03 0.05 0.05 0.06 0.03
Glycine* 130 1.67 1.19 1.90 1.59 2.32 1.37
Alanine 60 247 3.51 243 244 224 2.62
Valine 40 0.09 0.10 0.09 0.09 0.07 0.11
Methionine* 0 0.08 0.11 0.08 0.08 0.07 006
Isoleucine 90 0.02 0.03 0.02 0.02 0.02 0.03
Leucine 190 0.02 0.03 0.02 0.02 0.02 0.03
Phenylalanine 90 0.04 0.04 0.03 0.03 0.02 0.04
Lysine* 50 0.55 0.49 0.68 0.49 0.40 0.59
Histdine 20 . 6.68 7.23 741 5.55 481 581
Arginine 50 0.19 0.22 0.20 0.18 0.08 0.22
Total - 13.39 15.21 14.50 12.05 11.49 14.08

ISample codes are the same as explained in Table 1. The value was quoted from Kato et al. (1989). 3Umami amino acid. “Taste value=(Free
amino acid content, mg/100 g)/(taste threshold, mg/100 g). *trace, less than 0.01. ®-, Not detected.
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fEjotm]ieAike] o gFo] A th(Kim and Kang, 2021). ©]&

ofu| AR ghyl AFA| 7E 9o, o] F 7H2 YRS aspartic
acid, glutamic acid, serine, glycine, methionine ! lysine 5-©|
Tholo}i, oS gre] oo uje} 1 7w} SelRicy. gl
100 g & aspartic acid, glutamic acid, serine, glycine, methio-
nine ¥ lysine =57} Gx| & B2 A3 o] 5 ofu| Ak

Table 5. Taste intensities on salty, sourness, umami and sweetness
of Israeli carp Cyprinus carpio according to fish size, part, and
commercial value

Classifi- Taste intensity (Level)

) Code’ -

cation Salty Sourness Umami Sweetness
si N-L-A  6.240.02 7.6+0.1¢ 6.9+0.1° 4.9+0.1°
ize o S S R L T L T
SR 620007 724010 T120.1°  45:0.1°

Part N-L-D 6.3#0.12 7.740.2¢ 7.5+0.2¢ 6.1+0.3¢
a B er A et SIS oot O oot s Tt
VNV 824000 6.9+0.1° 584010 5.340.1°

N-L-A  6.240.12 7.6£0.1¢ 6.8+0.1° 4.9+0.1°
COMIIGr. i 03bc
cial value -~ .

RF-A  6.3%0.12 3.8+0.1° 7.840.1°¢ 5.3+0.1°
ISample codes are the same as explained in Table 1. *Different let-

ters on the data in the column indicate a significant difference at
P<0.05.

cEog - HAu] - il

taste value:= FAF g o] 3.79%, 27 o5 3.909] v]5}o]
oo A o] Aol 7} GolaL, HoH o] A9 5E50l 421 =,
HjZ-59] 3.630]] H]oto] ko, AEA 7 Y] A5 719
017}4.09, @737} 5158, o] 52 B/t F o1 3.79¢1 vl st
of =L, 71 olef Frdo] 1he] A FAdol7t 71 ofofl Hlst
o] ol MA}s| o] ofgt AT fARE sjE o] itk BFo] 5
O] Tyl A7 o] -9 At o F 4.9 level =, 27 o+
4.5 levelo] v|5}o], o] HO =23 6] level 2, &S
5.3 levelo]] H]}o] §-9]% 0 & =0k o LH(P<0.05), AHEA 713
ol Ao AA 3 0] 4.9 level 2, 7| o] 5.0 levelo] v}
of -84 ¢l 2ol 7} gl S LH(P>0.05), B/d ] 5.3 levelof| H] 5}
o= o4 o2 Heka(P<0.05), 7] olet Ao 1ke] -
T A= Zhol 592101 ko] 7 1A THP>0.05). gH, 215 2]
A| Aol A= axH|R}7E gL 7H 0] Zpo] & Q1R8] fI8tol=2
level o]/to] ¥ oo 7hg3trkar Aokt vl it

oo Mats]of Qg gt A= AR e A9k BE A
oA 2ol 7} GI1 AL, AlFEE oA 7} 2425, &S0 iiESE
th, A4 o, 7130l 2 dAdole) o=, AT oA 7]
9] 7% zfo| 7k §llaL, T&SFo] &SR, /o7t 713 of
4 GAolre), dukd 27|17t S5, 5550] &S0 v}
o], A 7R o A BAd o], 713 o] R Aol o] m o &2 753

o}, 7ol A 253} ol7} gigiet.

A S

olo] 27], .91 L AFAH 71 el w2 50 W) 54
2 A Y7100 Gt A0 ST WA HT R Ak
A Table 63} 2k, Fol 2% 100 g o] HTHG7 4
FaFe 271, 29 L AFA /X 8o] A 4778 mgO

= 2 2to|7} il o] ot o] Fo] 5100 g & 31/ A7
Az FFgo] B 10 mg o]5ke] A BolE A= AR5
| Q1 A o] of| =, 0] o] -9 s=ol et Fre] WA AR
(TMA)2] A9 TMAO (trimethylamine oxide) gFo] &
a1, 1l 2] (piperidine) | 2e=9] gHo] 7] wizolet #
the] 9 ch(Kim and Kang, 2021).
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Table 6. Volatile basic nitrogen (VBN) and Volatile component intensity (VCI) of Israeli carp Cyprinus carpio according to fish size, part,

and commercial value

Classification ~ Sample code’ VBN (mg/100g) VCI (level)  Classification =~ Sample code VBN (mg/100g) VCI (level)

size CNLA L AT02e | TSsassTe o NLA L ATH02 | 73341287
‘‘‘‘‘ N-8-A LB 60273270 U e . DFA 7808 648.8:30.87

Part o NLD 58:06° 75264243 _RF-A 672007 618.5430.0°
N-L-V 5.240.3% 691.1425.7%

ISample codes are the same as explained in Table 1. *Different letters on all the data in the column indicate a significant difference at P<0.05.
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QFal, B o] HQ 5&8-0] 752.6 level 2, HZ-2-2] 691.1
levele] v|slo] =qkom, 454 7HAE ] - A4 tis of
27334 level =, 7] 0] 9] 648.8 level2} B4 9]¢ 618.5 level
of Hgto] ol Zfo] 7} QUAEHP<0.05). 0142 ke 5 100
g WA A 277 205, SES0) &Sl Hlote], 4
Aol, 7150] B QAlole] -0 24 H g,

N(=VS|
-1 | o

wolo] A7), 9] L AEA 7P o] nhe 280 A £
o Y AR AR ATk Table 73} 2t} g0 59
(L valueys §-014 0.2 37]80) 4.9 A4 o ol 414
2, 2% o] 48.80] ulatol, Beluo] A9 528 3712, )
29, 44.00] v]5}el, AHEA 71310 A9 A4 T ol 5747
01 45.0 2 4] 52.00] u]3le, 12] 31, 7| 0i7} A Aotel
u[3to] WRITHP<0.05). Wb, o} 2717} 248 5X5]
Ml Z SR} o) 8 RS LG, ol HAlS Fake] A}
o] wjo] ek,

Table 7. Hunter color value of Israeli carp Cyprinus carpio accord-
ing to fish size, part, and commercial value

Classification S:Orggle 3 Hunte;color3 5
Size WA 4148017 8280.27 1361007
N-S-A  48.8#0.2° 5.1+0.0° 13.3+0.0°
ot NLD | 37.1:00° 93302 13.1:0.0°
N-L-V 44.0£0.0° 7.5+0.2¢ 14.2+0.0°
4141017 8.2:0.2° 13.6:0.07

Commercial
value

3.310.22 12.4+0.2°
'Sample codes are the same as explained in Table 1. *Different let-

ters on the data in the column indicate a significant difference at
P<0.05. °L, Whiteness; a, Redness; b, Yellowness.

o] 252 AME(a value)y= oA 082 27]HY] A9 4
A g o 822, AT AF o]F 5.19] vlste], F9|H el 7
o Emgg3om RS 750 Hatol, AHEA 7l o] AL
A 3] o] 827, 7|3lo] 5.8 W A o] 3.30] H]alo] =9F
THP<0.05). wetA, ofA| 27|71 245, 5550 viES R}
S LR ot

o] 12-9] ST (b value)= §-01 2 0 & F7|Ho] A9 o)
g o]F 13.602, &F ofF 13.30f H|a}e] £3Fa1(P<0.05),
Holdo] Ao £x9 |3 |2 HjZS 14.20] H]3to] Wopon
(P<0.05), 273 718 9] - A o B ol 13.622, 7%
o] 13.2¢}, G/ o] 12.40| H]3}o] E9kTHP<0.05).

uhebA, oA 2717F 245, 550] HiES R H2A3
g Yeho] HxEr) Wk, M el SH w7} =9bt)

AL AEEglon, o] H2AY] ot Ak Ao] wiizolet
e At
545K 24

aobiz A4t ol F, B4 49 olR W B4ole] 28} A
A 428 o]F WA a484S 7] & (hemoglobin, casein 2
BAPNA)Y, pH (3, 6 ¥ 9)¥, & 4~(endoprotease®} exoprote-

ase)H = Upro] A Kl

A7) D AAEA 7 Fol 259 FEET A 4F ol F
WA +E52 endoprotease &4 7|4 F57 4 pHE R A
= A3}= Table 83} 2t} 7] A 24 hemoglobin®] tj3} gFo]
T8 25O AATAL FOAHOR 22 AFol Fol L&
o] ZFof A ¢lo] pH 30]419] £ 0.36-0.55 U/mg, pH 6°]|
A9 7% 0.35-0.52 UmgZ 2% 1 U/mg ©|3t2 o} Wk
11, 5% pH B2, pH 33} 63tol| = &}o] 7} §1Ith(P>0.05).
Hemoglobino]| th gt 227 o7 W F+5&2] a4 842 72
20 & pH 394] 7.19 U/mg 2. &, pH 69]|4] 26.93 U/mge] 4]
sto] WEOLH(P<0.05), o] W7} T FEE o] B4 B
H]5to} = ZA 5] ol 2Fol 7} AJATHP<0.05).
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Table 8. Endoprotease activities of the crude extracts Israeli carp Cyprinus carpio toward hemoglobin, casein and L-benzoyl-arginine-p-

nitroanilide (BAPNA) according to fish size, and commercial value

(Unit, U/mg)

Muscle' Viscera
Substrate pH
N-L-A N-S-A RF-A N-S-A
) 3 0.36£0.11422 0.55+0.25% 0.44£0.11%a 7.19+2.71%0
HemOg'Obln .................................................................................................................................................................................................................................................
6 0.48+0.24482 0.52+0.26%2 0.35+0.20% 26.93+6.19%°
Casei 6 0.43+0.16%%2 0.37+0.16%2 0.30+0.08%2 62.83+9.738%
BSEIN e
9 0.63+0.22482 0.35+0.1442 0.29+0.10% 136.19+36.92¢
BAPNA B N0BH0GEM  139:039%  142:050%  15408£1421%
9 0.40£0.23% 0.42+0.22% 0.57£0.2142 245.31£70.88°

ISample codes (N-L-A, N-S-A, RF-A and N-S-A) are the same as explained in Table 1. 2Means with different capital letters within column

and small letters within the row are significantly different at P<0.05.



7|1AZA caseino]| gt o] I FEEY ALTHS F
= 2% 5 FFol BAGLe] pH 601141 0.30-0.43 U/mg,
pH 9014 0.29-0.63 U/mgl 2, ©5%= | U/mg ©|3}2 ofF &
UL, oA 0 & FY pHO A= EE20] 1L, pH 63} 97kl &= 2}
o7} GIATHP>0.05). ko] 4% ofF W 259 caseino|
j3t & 4842 pH 69114 62.83 U/mg 2.2, pH 99114 136.19
U/mge]| H]gto] {020 & HeLok(P<0.05), o] &7}t
& FE=9 aago vigto = Ao R A =9kt
(P<0.05).

71" 24 BAPNAS| tht o] & 25 a4 g2+
= AR 59 Foll WA o] pH 6914 1.05-1.42 U/mg,
pH 99]14] 0.40-0.57 U/mg .= X5 2 U/mg ©]3}= o} Sk
11,5 pH 7t A B f-o] 2 0 2 x}o] 7} §1 A tHP>0.05).
BAPNAC] tfgh ko] 27 offF WA F=2E2 A48/ pH
90]| 4] 24531 U/mg 2.2, 52120 2 pH 62] 154.08 U/mgol|
Hsto] E9ka1, o] RV} & 22 EC A4 Hlgt =
18] E=UTH(P<0.05).

A7) QAR 7HAE 3R] 28 FEE(IA UE o/, 2%
ol 9 dAo) it WAt 47 ol WA 259 Leu-PNAE
7]1- & 3t exoprotease TS pH (6 X 9)H 2 Al Ay
Table 99} Zth. Leu-PNAC] tfet gk & 5520 4%
L 52 2% o] 59| F5oll BAIglo] pH 6011 4] 4.17-
4.81 U/mg, pH 99|4 6.01-6.73 U/mg® &, 5 pH L7t
A B folA oz ato] 7} gl1aL(P>0.05), pH 97} pH 6Xth
L=gkon) o] HA] fojH oz o] 7} YIUTHP>0.05). FFo 4
3 o7 W F259] Leu-PNAo|| thgt 84242 pH 61| A
8.07 U/mg ©.2, pH 99 4] 7.20 U/mge]| v]5}o] 9k}, g-9]
29l Zpoli= QIAEA] YFIL(P>0.05), 015 B 14 &
ol Hstol= oA & pH 60f14] =42 WH(P<0.05), pH 9
o[ A Zfo] 7} QI = A] ¢kSkTH(P>0.05).

ol4re] gFofo] A7), H9] W AHEA] 71A endoprotease$}
exoprotease®| 2Hgol| tfgt A& o] Ko} endoprotease
¢} exoprotease®| 4> 5 FE= o Hlsto] WA 5=
S-eofrhar whehe| gl o m, Tolsl= S8 4= serine protease,

Table 9. Exoprotease activities of the crude extracts Israeli carp
Cyprinus carpio toward Leu-PNA as according to fish size, and
commercial value

(Unit, U/mg)

Muscle' Viscera
PH N-L-A N-S-A RF-A N-S-A
6 . 44980982 481:096" 4.17+176% 8.07+141%
9 6.01+1.26 6.73+0.47%2 6.03+0.72% 7.20+2.05%

ISample codes (N-L-A, N-S-A, RF-A and N-S-A) are the same as
explained in Table 1. *Means with different capital letters within
column and small letters within the row are significantly different
at P<0.05.
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