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Abstract

This study was carried out to examine the changes in nutritional components of snakehead Channa argus
extracts for the establishment of processing conditions and the development of new products according to
the hot water extraction time. As for the retort pouched snakehead extracts added medicinal plants, the
result of the bacteria and external appearance test was negative after sterilization by heating at 118°C for
20 minutes (FO value 8 min). The proximate compositions were 84.7% moisture content, 11.3% crude
protein content, 2.2% crude lipid content, and 1.1% ash content. In addition, the thiobabituric acid (TBA)
value was 0.066, the amino acid nitrogen content was 429.5 mg/100 g, and the salinity was 0.7%. The
color values showed lightness (L-value) 7.5, redness (a-value) 1.7, yellowness (b-value) 2.8, and color
difference (AE) 89.9. The total amino acid content was 10,761.5 mg/100 g, in which the major amino acid
had the highest content of glutamic acid, followed by glycine and aspartic acid. The free amino acid was
2,085.7 mg/100 g, and the main free amino acid had the highest glutamic acid content, followed by glycine
and aspartic acid. The mineral content was 383.6 mg/100 g with the highest content of K.
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[Fig. 1] Flowsheet for snakehead Channa argus extracts processing.
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AlF S 7HEA] 6.5 kg

’ Raw snakehead

’ Deodorization of muddy flavor in the running water (48 hr)

’ Removing viscera

Washing

’ Filling in extractor (6.5 kg of snakehead in the burlap bag, 13 L of water)

] First heating (120°C, 10 hr)

Adding medicinal plants (1.3 kg)
(angelica, cnidium, astragali radix, paeoniae radix, rehmanniae radix preparata, poria cocos, atractylodes
japonica, cinnamon, licorice, fleeceflower, motherwort, acanthopanax seed, berries, jujube, ginger,
solomon’s seal, crataegus fruit, malt, soybean, kudzu root, singok and platycodon)

’ Second heating (120°C, 10 hr)

] Exhausting (120C, 2 hr)

’ Putting in a stainless container

’ Removing oil in the upper layer (100C, 2 hr)

’ Concentrate until the final volume of 7.5 L

’ Filling 110 g in retort pouch and packing

’ Sterilization for 20 min at 118°C (Fo value 8 min)

Cooling

’ Retort pouched snakehead extracts added medicinal plants

[Fig. 2] Flowsheet for retort pouched snakehead Channa argus extracts added medicinal plants processing.
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<Table 1> Total amino acid content of snakehead Channa argus (mg/100 g)
Amino acid Content Amino acid Content
Aspartic acid 23402  (13.1) Methionine 5169 (2.9)
Threonine 807.1 (4.5) Isoleucine 486.6 (2.7)
Serine 849.0 (4.7) Leucine 1,3182 (7.4)
Glutamic acid 3,089.0 (17.2) Tyrosine 599.2  (3.3)
Proline 683.7 (3.8) Phenylalanine 9845 (5.5)
Glycine 1,184.4 (6.6) Histidine 608.2 (3.4)
Alanine 1,3103 (7.3) Lysine 1,584.8 (8.8)
Valine 565.0 (3.2) Arginine 991.7 (5.5)
Total 17,9189 (100.0)
“Percentage to the total content.

<Table 2> Mineral content of snakehead Channa argus (mg/100 g)

Mineral Content Mineral Content

K 98.7+0.6 Fe 0.7+0.0

Ca 72.7+0.2 Zn 0.4+0.0

Mg 8.4+0.1 P 81.7+0.1

Na 11.2+0.0 S 78.0+0.2

Total 351.6

All values are meantSD (n=3).
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<Table 3> Changes in proximate composition of snakehead Channa argus extracts as affected by hot water

extraction
Sample Proximate composition (g/100 mL)

P Moisture Crude protein Crude lipid Ash
S-0 96.6+0.2 3.040.1° 0.240.0°* 0.1£0.0™
S-8 96.1+0.1° 3.3+0.0° 0.2+0.0° 0.1£0.0
S-16 96.0+0.0° 3.60.4° 0.2+0.0° 0.1£0.0
S-20 94.6+0.0° 4.8+0.5° 0.3+0.0° 0.1£0.0
S-24 94.54+0.2¢ 5.1£0.1° 0.3+0.0° 0.10.0
S-26 93.440.2° 6.0£0.6° 0.3+0.0° 0.10.0
S-28 93.0+0.1° 6.2+0.9° 0.4+0.0° 0.1+0.0
S-30 92.9+0.1° 6.240.4° 0.440.0° 0.1£0.0
S-32 92.240.1° 7.0£0.1¢ 0.4+0.0° 0.1£0.0

S-0, S-8, S-16, S-20, S-24, S-26, S-28, S-30, S-32, refer to the comment in [Fig. 1]. All values are
meantSD (n=3). Means with different superscripts in the same column are significantly different at
P<0.05 by Duncan's multiple range test. NS, not significant.
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-1.
RS B EN
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<Table 4> Changes in color value of snakehead Channa argus extracts as affected by hot water extraction

Color value

Sample L . b JE
S-0 7.8+0.5¢ 1.2+0.2% -1.6+0.0° 89.8+0.1*
S-8 6.8+0.3¢ 1.6+0.2° -0.940.1° 90.7+0.0°
S-16 6.8+0.4¢ 2.240.1¢ -0.8+0.1° 90.7+0.0°
S-20 6.2+0.4 2.240.1° -0.7+0.0° 91.240.2°
S-24 5.9+0.2% 2.340.1° -0.3+0.1¢ 91.540.1¢
S-26 5.740.5% 2.440.1% -0.240.0¢ 91.7+0.1°
S-28 54+0.1%° 2.6+0.2¢ -0.2+0.0¢ 92.340.1"
S-30 5.1+0.3° 2.940.1° 0.120.1° 92.4+0.1"
S-32 5.0+0.5" 2.9+40.1° 0.4+0.0" 93.0+0.02

S-0, S-8, S-16, S-20, S-24, S-26, S-28, S-30, S-32, refer to the comment in [Fig. 1]. All values are
meantSD (n=3). Means with different superscripts in the same column are significantly different at
P<0.05 by Duncan's multiple range test. NS, not significant.
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<Table 5> Changes in total amino acid content of snakehead Channa argus extracts as affected by hot

water extraction (mg/100 g)
Amino acid S-0 S-8 S-16 S-20 S-24 S-26 S-28 S-30 S-32
Asp 392.1* 4313 517.0 565.5 775.7 674.3 836.1 919.3 943.2
(13.1)  (136) (1470  (12.1) (155 (115 (137 (151)  (13.6)

Thr 121.3 132.5 127.9 172.9 162.4 2133 202.4 181.7 248.9
(4.0) 4.2) (3.6) (3.7) (3.2) (3.6) (3.3) (3.0) (3.6)

Ser 132.5 1434 158.1 192.2 200.0 234.7 248.2 234.7 262.0
(4.4) (4.5) (4.5) (4.1) (4.0) (4.0) (4.1) (3.9) (3.8)

Glu 459.5 495.4 606.8 776.5 937.2 942.6 1,116.0 1,091.1 1,227.6
(153)  (156)  (172)  (166) (187  (160)  (183)  (180)  (17.6)

Gly 500.9 5129 528.9 608.1 734.1 730.7 1,011.9 919.9 1,018.1
(16.7)  (162)  (150)  (13.0)  (146)  (124)  (166) (152)  (14.6)

Ala 295.8 300.7 308.6 418.5 422.9 519.4 549.6 5144 568.9
(9.9) (9.5) (8.7) (8.9) (8.4) (8.8) (9.0) (8.5) (8.2)

Val 99.8 100.5 106.2 156.4 141.8 195.0 143.5 173.3 201.7
(3.3) (3.2) (3.0) (3.3) (2.8) (3.3) (2.4) (2.9) 2.9)

Met 49.9 54.8 71.4 109.3 108.4 138.8 120.9 71.9 181.1
(1.7) (1.7) (2.0) 2.3) 2.2) (2.4) (2.0) (1.2) (2.6)

e 50.6 52.5 55.2 81.5 96.1 110.6 98.3 119.3 145.6
(1.7) (1.7) (1.6) (1.7) (1.9) (1.9) (1.6) (2.0) @.1)

Leu 167.7 174.7 175.0 261.2 271.2 357.1 316.3 330.0 419.9
(5.6) (5.5) (5.0) (5.6) (5.4) 6.1 (5.2) (5.4) (6.0)

Tyr 71.9 79.4 88.3 130.4 193.8 175.3 205.0 253.0 273.3
(2.4) 2.5) 2.5) 2.8) 3.9) (3.0) (3.4) 4.2) (3.9)

Phe 180.1 197.9 229.1 298.2 294.2 417.8 339.7 3724 424.0
(6.0) (6.2) (6.5) (6.4) (5.9) (7.1 (5.6) 6.1 6.1

His 83.5 90.2 113.0 144.6 1333 201.6 167.0 182.2 190.7
(2.8) (2.8) (3.2) 3.1 2.7) (3.4) 2.7 (3.0) 2.7)

Lys 230.0 2433 273.4 326.9 337.5 408.8 395.9 405.2 5339
(1.7) (1.7) (1.7) (7.0) 6.7) (7.0) (6.5) 6.7) (1.7)

Arg 164.1 165.7 169.8 229.5 207.2 289.4 3339 299.9 318.6
(5.5 (5.2) (4.8) 4.9) @.1) (4.9) (5.5) 4.9) (4.6)

Total 2,999.7  3,1752  3,528.7 46786 50157 5880.0 6,084.7 6,068.1 69573

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
*Percentage to the total content. S-0, S-8, S-16, S-20, S-24, S-26, S-28, S-30, S-32, refer to the
comment in [Fig. 1].
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<Table 6> Changes in free amino acid content of snakehead Channa argus extracts as affected by hot

water extraction (mg/100 g)
Amino acid S-0 S-8 S-16 S-20 S-24 S-26 S-28 S-30 S-32
Phosphoserine 8.9 16.2 23.1 28.7 337 34.7 36.8 48.0 512

P 7.7 (77 (17.9) (9.2) (7.0) (4.9) (3.9 (4.1) (3.9)
Taurine 22 7.1 11.4 143 15.9 15.1 15.5 15.5 14.9
(4.4) (7.8) (8.9) (4.6) (3.3) (2.2) (1.6) (1.3) (1.1)
2.1 2.9 3.9 33 3.9 7.5 7.4 7.9 9.6

Aspartic acid

(4.2) (3.2) (3.0) (L.1) (0.8) (L1 (0.8) (0.7) (0.7)
0.2 0.9 25 6.2 74 12.1 13.0 18.2 40.2

Threonine 04)  (1.0) (1.9 @20 (15 (L7 (14 (L5 3.1
Sori 0.0 0.0 0.6 12 14 3.6 32 40 76
erne 0.0)  (0.0) (04 (04 (03) (0.5 (03 (03 (0.6)

Glutamic acid 11 2.9 43 7.1 111 179 237 306 291

utamic act 22 (32 (B3 (23 (23 (6 (25 (6 (2

o Aminoadinie acid 0 1.0 33 35 33 31 45 59 6.4
) peatit o @6 (L) 07 (04 (05 (0.5 (0.5

Pl 0.0 0.0 0.0 0.9 0.1 0.6 0.5 23 23
roune 0.0)  (0.0)  (0.0) (03 (0.00 (0.1 (0. (02 (0.2
Givei 155 286 390 1541 2810 3574 5897 7097 710.5
yemne (30.8)  (313)  (30.3)  (49.5)  (582)  (50.9)  (61.8)  (60.2)  (54.1)
Al 1.7 25 46 100 126 441 386 784 831
anme G4 Q7 (B6) (2 (26 (63 (4l (66  (63)

0.0 0.0 0.0 0.0 03 0.4 1.0 17 18

a -Aminobutyric acid

(0.0) (0.0) (0.0) (0.0) (0.1) 0.1) (0.1) (0.1) 0.1)
22 33 4.6 9.8 15.8 232 29.4 28.6 36.1

Valine 44 (36 (35 Gl (33 (3 G (24 (28
ot 3.6 52 6.9 10.8 14.8 156 159 122182
yshne 1) GBI G4 G5 G Q2 (7 (L0 (14
Methionine 13 51 56 123 171 233 255 289 482
26)  (56)  (43) (39 (5 (3 @7 @25 37

foleucin 18 28 3.0 93 10.8 175 18.7 180 240
soleucine (G6) Gl Q4 (G0 (22 @25 (20 (15 (18
Lewc 47 55 6.4 140 177 405 463 492 678
eucine 93)  (60) (500 (45 (7). (58) (49 (42  (52)
Torosi 0.8 1.0 16 8.0 1.1 246 221 27 205
yrosme (1.6) (L)  (12) (26 (23 (5 @23 (19 (17
phenvlalani 5 22 25 58 6.1 204 215 207 319
enylalanine G0 @24 @0 (19 (13 Gl @23 (18 (4

8 -Alanine 0.0 0.0 0.0 0.0 0.4 1.4 16 20 26
- 0.0) (000 (0.0)  (0.0) (0.1  (02) (02 (02) (0.2
Histidi 0.0 0.0 0.4 0.7 11 4.4 35 102 121
1shdine 0.0)  (0.0)  (03)  (02)  (02)  (0.6) (0.4 (0.9 (0.9
Mot lhistidi 0.0 0.0 0.0 0.0 0.0 0.7 0.8 0.8 1.0
“vethyfistidine 0.0)  (0.0) (0.0 (0.0  (0.00 (0.1 (0.1 (0.1  (0.1)
Omithi 13 17 2.4 7.6 107 239 230 425 405
roithine 26) (19 (19 @24 (22 (6 @24 (36 (I
Lesine 1.0 25 238 3.9 6.9 8.6 115 207 512

Y Q0 27 22 (13 (14 (12 (12 (18 (3.9
ot 504 914 1288 3115 4832 7015 9537 1,179.7 13128

(100.0)  (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
*Percentage to the total content. S-0, S-8, S-16, S-20, S-24, S-26, S-28, S-30, S-32, refer to the comment
in [Fig. 1].
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< aspartic acid, glutamic acid ¥ glycine®] At}
ArFE 26417H] A glutamic acid7} 942.6
mg100 go® 7B Wkew, I Hgow
glycine (730.7 mg/100 g)¥} aspartic acid (674.3
mg/100 g) O] ATt

Kim(1982) 7F&#]¢]  FopuxAb  FEF
35,378.9 mg/100 go| o™, FQ ofn At 2=
glycine (7,220.3 mg/100 g)°] 7 @okoH

502+ glutamic acid (5,116.6 mg/100 g)°+
proline (3,502.1 mg/100 g) ol thal Hargk w}
e,

g} relobu] At ke

AFFEAR ] e 7R 5o fFEobv e
Ab 3RS <Table 6>% Tl S0, S-8, S-16,
S-20, S-24, S-26, S-28, S-30 ¥ S-327} 7}7} 504,
91.4, 128.8, 311.5, 483.2, 701.5, 953.7, 1,179.7 X
1,312.8 mg/100 gl & GFFEAI7to] S7He5
frejobrmAte] Shako] FrbeRGith & Sample
oA glycineo] 7H& Wokom, Fo frEopr|wm
2 AEFE 2687F] A9 glycine©] 357.47
mg/100 g0l 1 T2 =2 alanine (44.1 mg/100
2)¥} leucine (40.5 mg/100 g) o]t}

rr rlo

H

- X
(=]

lol

= o

. MEE - ZXTF

=] (=N

Park et al(2017)> &olily DFFEAL]
BHFE fEotu| Al ko] FThskgl o,
glycine $Fol 7b Wokthal W aske] 2 A
Aol A5 Th 3HH, Cho et al. (2018)2 F
2 FAE AW dFFEEY T2 b
b arginine (2,633.1 mg/100 g), glycine (1,635.7
mg/100 g) % alanine (917.6 mg/100 g)°] Tt
B3kl

AgFEAZ0] THEX 1S BsE 7| Eko|
A= e AHET] 8 FEAPE THEA
a5o Az WAl g gl F3E Tlssel st
o] 10919 #HsHAMAS A5kl sebA HAH
o7 WFHAE AN AI= <Table 753 2
ok 7FEA IS IeAARE 1647 d5FE
A E(S-16)FH AT 2643 AFFEE
AZ(S207H = #s4 7s=7F Sk ov
28A17F o] A4FES A EFHE Ax, U |
Al g FHA 7158 fAskeE AEE UER
Atk I olfFEv 8ARNE dFFEEC @
WAl 9 gk gro] A E o] Vg Rl s wH

Ao FE I

<Table 7> Changes in sensory evaluation of snakehead Channa argus extracts as affected by hot water

extraction
Sample Sensory evaluation
Color Odor Taste Overall acceptance
S-16 2.5+0.2° 2.9+0.2° 3.1£0.2" 2.8+0.3%
S-20 2.6+0.2% 3.1£0.1% 3.6£0.1¢ 3.1£0.3"¢
S-24 3.140.1%¢ 3.5+0.3° 4.140.2° 3.6£0.2°%
S-26 3.6£0.1° 4.120.2¢ 4.4%0.1° 4.0+0.1°
S-28 3.4+0.2% 3.0£0.2% 3.4+0.3 3.3+0.2%
S-30 2.9+0.3% 2.240.4° 2.840.2% 2.6+0.5®
S-32 2.6+0.1% 2.0+0.5° 2.5+0.1° 2.4+0.3°

5 scales; 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good. S-0, S-8, S-16, S-20, S-24, S-26,

S-28, S-30, S-32, refer to the comment in [Fig. 1].

All values are mean+SD (n=10). Means with

different superscripts in the same column are significantly different at P<0.05 by Duncan's multiple

range test.
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upeh 23—
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=

oX,

AFFEAIZE AT !
7.0%), Fo}1]1:4k2,999.7-6,957.3 mg/100 g) U
Frlohm =AK50.4-1,312.8 mg/100 @& EF Z
7bebE FAE Helou, HegAtelA 28413
o] & A 9 & slo] AAEo] V5 wr} 3
2skglnh = WL #L 78-5.0)= s

, FAEDL L -le—04)E FrHEI o, B

)

AAbell A 26412 AFEFEE AlE(S-26)7F 7H

O:

o ge vehiel ggRo B8 M5 ¥
FEA2EE 2647kl 2} ke glet,

2 HE oY R

3. MoIkRAIZ XY HEZELRX| JI2
x| EEY

7h AR A

AEZE 2% A9 AdTHAES 24
ook dthal 2EFH(MFDS, 2018)° HAH
Fo %k 8ol A A=tste] A
23 JAFLAE U YEZESGSA] 7HEA
IF] AFESAE A ool Aol o,
A Eo] HEHA oz MFshE kg
S gk Zlox gk girk(dolE mlA|A)).

Nam et al.(2019) 118CollA 40%-(FO %t 8%)
b Atste] Alze zu| BAols ] At
A8 Ay, ndEo] AEHA o, 9
wal AAoldttm Buskdct T3 Park et al
(2019)> 115CeA 502(F0 3t 123)3F A3t
Azs Zv A5ad B2YY 2] FeE X
Ho| AT AFAE A7 e nAEo] AEHA
Fgkom ol Agitolgtal Hste] 2 A9

Aol dA sk

o]

ot EEE meX| JlERnFge Mx W EHEY

A 6.0%, =AY 04% 2 3 0.1%] A E
A zpolg: HAEH, ol 7HdEHoE g
Zolgtal IeE ek T3 pHE 5.220] 3t
Park(2017) Al Fo]al5o ANdE ks
AV A3 FE 904%, ZmA 6.9%, FAW
0.4%, 32 0.6%C]Ath K13k 01, Cho et
al. (2005) 3 H7bES dElste] Az go
159 pHE 6.03~6.88°] Tk B a3k

=
b

t} TBA #, ofnwAbd 4 shef ul o

AAFEAES Hrlete] Axd YEZETS-
2] 7FEA 52 TBA #h> 0.066°]1%13, ofv] %=
AA A RS 4295 mg/100 gollow, P
0.7%°] A ThEl o8] H] A A]).

Noh et al.(2011)& F, #t 7%0 % Aslo] ¥
EEESGA 2] FHE AXT F TBA #E
ZAFSE A3 0.076°1 Tk 31 2.1, Kwon et al.
(2014)> FO 3k 9o = Ahtsto] dXSAI Y
NEHHEZRES Axd F TBA @S AN
Hu 0.0950] $vkal Barskgict.

Hwang(2010)> ¥ & 53529 opbvx
A2 dEFo] 934 mg/100 go]Athal &%l on,
Park (2020)2 o} 37} HEZED-A] th&7] =
o] oAb A FEES 140.1 mg/100 go] thar
Byste] & AFe] Az} ztolzk QUG ol
A8 JHEXO oju|wabds FEFo] 3915
mg/100 gQl Aol 7]Qlgttiar wekE ik,

Kang et al.(2007)> ¥ RHATFEHS A=
T 95E AR A 0.6%o]AThal Karst
t}
e},

32 o

3|

h=! fEN
2 7FEA Y MEE ST A WEL )
7501903, A @ ghe 17019leH, A

(b FHE 280103 AHAE)E 89.90] Atk(dle]

100C A 154]

=
=
BB AFFEN] AEF 2T A3 HE
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rdo

Z A

S(a #HE 7.00100H,

(L ZHE 61.9°1 a1, A A
17.30]thal B ki)

FAT (b HE

m FobrlieAl

AAefEAZS WISl Az HE2EdS
A 7hHEA AL Fobv| At S <Table 8>3}
7ro] 10,7615 mg/100 g°]3th. FL ofu|AkS
glutamic acid”} 1953.1 mg/100 go. 2 7} ©3ko

[e)
L
O

lol

o gES - 2ETE

134Tt

Q o ALe

aspartic acid (1,307.1 mg/100 g) <©

Park(2017)& Al Fojige] F
glutamic acid”} 7} @9k, 1 T3S = proline
9l aspartic acid 0] ThL B 73} S, Choi et
al(1999) Yo FH-Z 100TColA 15475 9=
FE3 § FopuAbS FARE A 2 ofn
AF2 glutamic acid’} 7Y ®kow, 1 Ugo®
glycine} alanine o]tk H3F3ITH

w1 2O ® glycine (1,6094 mg/100 g)T
<Table 8> Total amino acid content of retort pouched snakehead Channa argus extracts added medicinal
plants (mg/100 g)

Amino acid Content Amino acid Content

Aspartic acid 1,307.1 (12.1) Methionine 139.1 (1.3)
Threonine 4264 (4.0) Isoleucine 1944  (1.8)

Serine 522.5 (4.9) Leucine 582.6 (5.4)
Glutamic acid 1,953.1 (18.1) Tyrosine 186.9 (1.7)
Proline 8748 (8.1) Phenylalanine 386.1 (3.6)

Glycine 1,609.4 (15.0) Histidine 153.6 (1.4)

Alanine 1,150.8 (10.7) Lysine 537.0 (5.0)

Valine 3104 (2.9) Arginine 4275 (4.0

Total 10,761.5  (100.0)

"Percentage to the total content.

<Table 9> Free amino acid content of retort pouched snakehead Channa argus extracts

added medicinal

plants (mg/100 g)
Amino acid Content Amino acid Content

Phosphoserine 1404 (6.7)" Isoleucine 382 (1.8)
Taurine 403.9 (19.4) Leucine 40.0 (1.9)
Aspartic acid 238.9 (11.5) Tyrosine 18.6 0.9)
Hydroxyproline 32.1 (1.5) Phenylalanine 31.5 (1.5)
Threonine 57.7 (2.8) B -Alanine 5.5 0.3)
Serine 90.7 4.3) /3 -Aminoisobutyric acid 4.8 (0.2)
Glutamic acid 73.1 3.5) 7 -Aminobutyric acid 30.3 (1.5)
@ -Aminoadipic acid 1.2 (0.1) Histidine 25.0 (1.2)
Proline 172.0 (8.2) 1-Methylhistidine 1.1 (0.1)
Glycine 300.1 (14.4) Carnosine 0.9 (0.0)
Alanine 182.3 8.7 Ornithine 9.0 0.4)
a -Aminobutyric acid 1.1 0.1) Lysine 38.3 (1.8)
Valine 38.8 (1.9) Arginine 98.7 4.7)
Methionine 11.8 (0.6) Total 2,085.7 (100.0)

*Percentage to the total content.
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<Table 10> Mineral content of retort pouched snakehead Channa argus extracts added medicinal plants

(mg/100 g)
Mineral Content Mineral Content
K 177.1+0.1 Fe 1.4£0.2
Ca 25.6+0.0 Zn 0.3+0.0
Mg 18.9£0.0 P 58.8+0.4
Na 42.7+0.0 S 58.8+0.2
Total 383.6

All values are mean+SD (n=3).

vk frElotnl At g

AAkEA =5 Hrteto] Axd HEZERS
2 THEA LSS frEotn| At $HFS <Table 9>
9} o] 2,085.7 mg/100 golUtt F2 o}y
=ARS taurine©] 403.9 mg/100 gO & 7Pg Wgko
o, 1 YYo= glycine (300.1 mg/100 g)T}
aspartic acid (238.9 mg/100 g) =]t}

Ryu et al.(1999):> A7 H7F Solis FE5=
I A 7 Bolas FEEY F FElohx
Ab o sheES Zb7b 34792 mg/100 g¥ 3,076.2
mg/100 go]glow, F2 HElofu|matozE A
& A7F Bolas FEES 79 histidine (623.7
mg/100 g°] 7FF @em, I tgoEe
taurine (598.6 mg/100 g)} glycine (580.8 mg/100 g)
wolom, A H7b Foug FEES AL
taurine (1,248.9 mg/100 g)°] 7 Egkow, 71

502+ alanine (198.1 mg/100 g)3} anserine
(157.7 mg/100 g) =olqivtkal B gk up Qlrt.

Xan

|

AAEAES st Axd dE=ZESS
2 7FEA e 1A S <Table 10>7 3
o] 383.6 mg/100 g°]31Th Ko] 177.1 mg/100 g©
2 7pg gton, oso® P So] 588
mg/100 go 2 L IFS et

Park (2017) A% Boji59 F2 7714 3
FS AR Ay Kol 7H woren, 1 the o
%P3} Ca wo|Qtta Baate] B 239 A}

-

s Zol7k gl

7} 17,9189 mg/100 g2} 351.6 mg/100 g©] At}
J5ZZ A7t WE JMEATSY AHHE

=
S FH(96.6-922%)°] AlZEe] Aol wheh

S(L %, 7875009 A5 FEAZIO] S

=~
i, 3E0.1%) ARl Aol gl Aw
=9
i A e, ANE@ gk
1

Sh-E 1 3ho]

80.8—93.0)= FEAIZF0] St whet 1 ghol
7Vt Aol Folvwal T A4
ZAIZko] FVEE 11 gko]l "A Skske] 32

aspartic acid, glutamic acid
4l glycineo| ATt HESE frElobr]icAt e 32
AR A4FE3E A H(S-32)E 1,312.8 mg/100 g©
2 gkl 7P Ekom, deFEAItke] A
Froll wel o] Frtsklth AEFEAIRNO]
TFEAFE] wed VEkel vA= Y= 4
o ul

4

A7) fete] FEAE ABA L Az,
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A, gk gl F984 7155 tiske] 10919 #eH
T/gste] saAl HAWMoR HeHAE
e Ad 264 A5FES Al5(S260)7)F 7t
2 AFE7} =gkom) 2847 oA} AFE3h
S(S28)FE & ' WAl 2w mhe] whgow
SE7F Aotk A Ao ® &g vt
3 HAFEA M 264 7o) gl B QITh
8CollAl 201(FO #t 87+ 71 Arshe]
e b AEEZEFSA ThEX
g 3 Ade &
UERETh AR AR R 84.7%, =
11.3%, A 22% 2 35 1.1%°]9.01, pHE
5220190t TBA #hE 0066013001, ofv]
A A SRR 4295 mg/100 golQlal, PEE
0.7%°1 Atk Ak = H7b dEEETSA

THEA IS AEE WEL #) 75, ANE@

oox R
[o gl

IF o Rl

L]
i

o] AEE
) 1.7, b 3 2.8 L MIHLE) 89.99 #
< YERIITE FotmxAal e 10,7615
mg/100 go|%a, FQoluwAtS 2= glutamic
acid (1953.1 mg/100 g)7} 7 @erom 1 tha
S % glycine®} aspartic acid =] TE frElothr| =
Ab SRS 20857 mg/100 go]9lal, F& Felo}
1] = A2 taurine (403.9 mg/100 g)°] 7} w@3ko
o 1 YO F glycine¥} aspartic acid ¢ 1T}
714 e 383.6 mg/100 g0l e, Kol 7}
WA 1 vhso] P S9 o]tk

o glo
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