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Abstract

Proximate compositions of raw common carp Cyprinus carpio were 76.8% moisture content, 18.8%
crude protein content, 3.0% crude lipid content, and 1.2% ash content. Total amino acid and mineral
contents were 17,636.7 and 457.2 mg/100 g, respectively. Retort pouched Yongbongbaeksuk was prepared
by sterilization at 120°C for 25 min. Bacteria and external appearance test showed negative in all samples.
Moisture content of meat was the highest in Sample-1, crude protein was the highest in Sample-3, and
there was no significant difference in crude lipid and ash content. Crude protein content of broth had the
highest value in Sample-3, and there was no significant difference in moisture, crude lipid and ash
content. Total amino acid contents of Sample-1, Sample-2 and Sample-3 were 13,871.0, 14,439.0 and
14,917.2 mg/100 g for meat, and 3,054.5, 3,676.3 and 4,461.6 mg/100 g for broth, respectively. Free
amino acid content was 1,591.7, 1,695.1 and 1,791.0 mg/100 g for meat, and 534.5, 579.9 and 632.5
mg/100 g for broth, respectively. In the sensory evaluation of the retort pouched Yongbongbaeksuk, the
shape and texture of Sample-1, Sample-2 and Sample-3 did not show significant differences but Sample-2
had the highest values of color, odor, taste and overall acceptance.
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Raw common carp (8 kg)

Astragalus root and castor aralia

Draining of blood and removing viscera

Washing

Soaking in 5% saline solution (20 min)

Washing and draining

Filling in extractor (astragalus root 1 kg, castor

aralia 2 kg and water 5 L)

Heating (120°C, 4 hr)

Filling in pot (carp 6 kg and sesame oil
180 mL)

Roasting (170C,

Adding (water 20 L, ginger 600 g,

15 min)

balloonflower 600 g and soybean 600 g)

Heating (115C, 2 hr)

Heating (105C, 6 hr)

Filtering water to remove solid ingredients

Heating (100C,

Removing oil in the upper layer

Concentrate until the final volume of 10 L

Common carp extracts

1 hr)

[Fig. 1] Flowsheet for common carp Cyprinus
carpio extracts processing.
4 BEUS S50 vip| 8T
$BM% S50 H4 wMguE 2] 95
of oujdder dolugd FV- AUy FEE
2 7 zAow ERE F A, 9 0 %5

Putting in a stainless container

Heating (100C, 1

Removing residues floated

Collecting filterates water to remove solid

hr)

ingredients

Astragalus root-castor aralia extracts (3 L)

[Fig. 2] Flowsheet for astragalus root and castor
aralia extracts processing.
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<Table 1> Optimum mixing ratio of common carp Cyprinus carpio extracts, astragalus root and castor
aralia extracts for preparing retort pouched Yongbongbaeksuk

Sensory evaluation

Color Odor Taste Overall acceptance

Al 2.9+0.2% 2.1+0.3* 1.9+0.3* 2.3+0.2%

A2 3.5+0.3° 2.440.2° 2.240.3% 2.7£0.1°

A3 4.0£0.1° 3.1£0.2° 3.0+0.2¢ 3.440.2°

A4 4.240.1° 3.8+0.1° 3.7+0.1¢ 3.9+0.2¢

AS 3.9+0.2" 3.7+0.2° 3.5+0.1 3.7+0.3%

A6 3.0+0.3° 3.240.1° 3.0+0.3° 3.1+0.2"

A7 2.7+0.4° 2.9+0.2° 2.6+0.3 2.7+0.3"
Al, hydrocooked common carp extracts:astragalus root and castor aralia extracts=0.5:9.5; A2,
hydrocooked common carp extracts:astragalus root and castor aralia extracts=2.0:8.0; A3,
hydrocooked common carp extracts:astragalus root and castor aralia extracts=3.5:6.5; A4,
hydrocooked common carp extracts:astragalus root and castor aralia extracts=5.0:5.0; AS,
hydrocooked common carp extracts:astragalus root and castor aralia extracts=6.5:3.5; A6,
hydrocooked common carp extracts:astragalus root and castor aralia extracts=8.0:2.0; A7,
hydrocooked common carp extracts:astragalus root and castor aralia extracts=9.5:0.5. All values are

meantSD (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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[Fig. 3]°l YEblidTh. EFH900 )% = 2 LE
St ol W 115£2Coll A 587 29 5 g
AA 158 =271 Wt dEZESS-A

HE(PET/Al foil/CPP: 5 pm/ 15 p¢m/70 pm, 28
emx38 cm)oll E7]& W EFHI £ 50 g o
F 10 g, 930 g "HE 20 g =¥ ZoluAl 10
g ¥ Ed ZuWA 20 g& Y Yolus &
71995 FEES 47 3565  (Sample-1),
5.0:5.0 (Sample-2), 6.5:3.5 (Sample-3)2] B &= F
1 L7} {55 F& F Asx3d%87|(TVP-ES,
Toyo jidoki Co. Ltd., Tokyo, Japan)S A&3}oq
AFE 2530 cm/Hgs WE3H & dgha] gE=
E(HRW-2000, Hyupjin Machinery Co., Ltd.
Gyeonggi. Korea)Z 120Col|A 2583+ 127144
(Fo #1023 5 Yzete] bdE=Eve-A &
B0 A 2349t}
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(EBI-125 A, Ebro Co.Germany)E AFE-3}910 M,
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Raw chicken (900 g)

|

Putting chicken and 2 L of water in a pot

|

Heating (115C, 5 min)

|

Draining (15 min)

|

Filling in retort pouch (chicken, ginseng 50 g,
jujube 10 g, chestnut 30 g, garlic 20 g, black
mushroom 10 g and oak mushroom 20 g)

|

Adding *CC Adding CC Adding CC
extracts 350 extracts 500 extracts 650
mL and mL and AC mL and AC
*AC extracts extracts 500 extracts 350
650 mL mL mL
Vacuum Vacuum Vacuum
sealing sealing sealing
Sterilization Sterilization Sterilization
at 120C for at 120C for at 120C for
25 min (F, 25 min (Fp 25 min (Fo
value 10 value 10 value 10
min) min) min)
| Cooling ‘ ’ Cooling ‘ ’ Cooling |
| Sample-1 ‘ ’ Sample-2 ‘ ’ Sample-3 |

[Fig. 3] Flowsheet for retort pouched Yongbongbacksuk
processing. Yongbongbaeksuk, retort pouched
chicken soup with common carp extracts
and astragalus and castor aralia extracts.
*CC extracts, common carp extracts. *AC
extracts, astragalus root and castor aralia

extracts.

02 g= 98] FHstd A

HCl 2 mLE 7}3 3 W&E3lo] 110C 2 heating
block (HF21, Yamato, Japan)oll 48A17F E<F 7}
TR Glass filter® o F}sko] A2 o
S AF3]ASL7I(RW-0528G, Lab. Companion,
Korea/C-WBE-D,  Changshin Korea/Rotary
evaporator N-1000, EYELA, Japan)= 60CollA
SF5%3 3 sodium citrate buffer (pH 22)2 25
mL7b HA &3k Fobviak AA e
7t Alg e S olv] wAkAE4] 7] (Automatic
amino acid analyzer S-433, Sykam, Germany)Z -

Hateint,

Sci.,

8. F7|&

Kim(2014)2] W] wet A5 5 g& 37}
o] d7g=k F3) 3|3}=(Electric muffle furnace,
Dongwon Scientific Co., Korea)E AMHE-8}1 500~55
0ColA 5~6A17F 712]3]3} AlZ1 % ashless filter
paper® o3l dFFo T FE3 th, ICP
(Atomscan 25, TJA, Co., USA)Z K, Ca, Mg, Na,
Fe, Zn, P 9 S°| ¢S SA sl

9. Thiobarbituric acid (TBA) Zf, 3|EHAIQi7|
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7F8Fal vortex mixer (G-560, Scientific Industries,
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Nippon Denshoku, Japan)@# Z73}310H, o]
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& 040, b #kZ 0.64°] 31Tt

s 3 TerrdE T4
S Rk A = R e B A R
E7F S gl skl seAl FANG: ofF
Fo, 4 Fw, 03 BE 20 HE Lok de)e
= Brreglan, ke & a8 #HARE
WA A Aiges s e

t}, A3 A= SPSS 12.0 (SPSS Inc., Chicago,
IL, USA) LZ2IHS o]&ato] Ab&ssion, 4
AT Fo)Ad HAY2 student t-test T ALl
kT4 (one-way analysis of variance)s ¥+
P<0.059] 4-9]9==°l4 Duncan's multiple range

tests 2 AR g& Sl

m. &4 1}
1. fl220je MEEHN
7F At % pH W obn| wAabd A B
48 Jojo ARt T2 FF 76.8%, X
izl 18.8%, ZAH 3.0% Y 3|E 1.2%°]30H,

pH: 522, ofv|:=Aabd A kS 3269 mg/100 g
ol ko Elu] A A]). Kim and Lee(1986)= Y%
74 el ojFd Al doje FE 76.6%,
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<Table 2> Total amino acid content of common carp Cyprinus carpio (mg/100 g)
Amino acid Content Amino acid Content
Aspartic acid 2,390.3 (13.6) Isoleucine 4589 (2.6)
Threonine 786.1 (4.5) Leucine 1,282.7 (7.3)
Serine 850.4 (4.8) Tyrosine 667.8 (3.8)
Glutamic acid 2,884.2 (16.4) Phenylalanine 1,1183 (6.3)
Glycine 1,361.3 (7.7) Histidine 953.6 (5.4)
Alanine 1,407.8 (8.0) Lysine 1,530.0 (8.7)
Valine 5225 (3.0) Arginine 1,006.8 (5.7)
Methionine 416.1 (2.4)

Total 17,636.7  (100.0)
“Percentage to the total content.
2ol 17,636.7 mg/100 go] o, FQolu] A2 <Table 3> Mineral content of common carp

—

glutamic acid”} 2,884.2 mg/100 gl = 7} w3k
o, 71 YSFO= aspartic acid (2,390.3 mg/100
g) U lysine (1,530.0 mg/100 g) <=°]31t}. Choi et
al.(1985)> 1ol FAtollAl o &gt dAAb o
9] FQolu k2 glutamic acid, aspartic acid 2
lysine =]tk H 185 © 1, NIFS(2020):= 10
ol fdelA AgsE Joje] FQobw| Ak
glutamic acid, aspartic acid % lysine <=°]t}al
Histo] & AFA el Xt

ok 1A g

A5 Jole] F71A TS <Table 3>¥ o]
457.2 mg/100 g°] 3Tt 1 F Ko] 196.5 mg/100 g
o= 7 EWeky, 9o Z P (114.0 mg/100 g)

K
P
2l S (1062 mg/100 g) 0] T}

izl 550,
pH 7.23, o}u]ux\ A~ 6Laok%
ol Ack(dle] & m] A A).
Park et al.(2017) 8AI{HE3t AFFE3 2o
1]

[e] i=] 5 [e)
Y AR e

ZX] Ho]— 2.100 E‘l

Cyprinus carpio (mg/100 g)
Mineral Content Mineral Content
K 196.5+0.1 Fe 1.3+0.0
Ca 6.0+0.0 Zn 0.6+0.0
Mg 13.740.1 P 114.0+0.1
Na 19.040.1 S 106.2+0.2
Total 457.2

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

3.7%, AW 03% 2 i 0.2%°] vkl ® st
9™, Cho et al.2006)> AZQAE Al o]
50 AN TR T 94.6~96.0%, kY
1.8~2.7%, ZA% 1.5~2.0% 92 3% 0.2~0.4%
ojdttal Hirste] 2 Ao Azl zpolz} Q)
Atk I olfE AR dE Jole oFAY)
9 37 o] AE 1 Axzw e Aol 7]
A= Ao FaE it
1/]_. io]_ull_/\]- 61—3&
P52 Fopv| Ak F
o] 52272 mg/100 gO] gu% x=
Ato] FAE T F ook Ak
1,031.7 mg/100 g & 3heko] 7p worow 7
=02 glycine (850.2 mg/100 g)¥} aspartic acid
(665.2 mg/100 g) <=°] T}

i

SeE2 <Table 4>9} 2
14%9] oy

2 glutamic acid”’}
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<Table 4> Total amino acid content of common carp Cyprinus carpio extraxts

(mg/100 g)
Amino acid Content Amino acid Content
Aspartic acid 6652 (12.7) Isoleucine 70.0 (1.3)
Threonine 195.7  (3.7) Leucine 258.1 (4.9
Serine 260.6  (5.0) Tyrosine 69.0 (1.3)
Glutamic acid 1,031.7  (19.7) Phenylalanine 187.1  (3.6)
Glycine 850.2  (16.3) Histidine 147.0 (2.8)
Alanine 6155 (11.8) Lysine 348.8  (6.7)
Valine 1359 (2.6) Arginine 3924 (7.5
Total 5,227.2  (100.0)

"Percentage to the total content.

Choi(1995)% 12A1ZF #F&3E o] ApxdFe]l o]zt Qlolth

TR0l A glutamic acid, glycine 3 aspartic

acido] T wase] B ARATel AA
o}

o 714

Polage F714 LS <Table 5>9F #2o]
146.9 mg/100 golitt. F71d §g2 Kol 70.1
mg/100 go = 7} mekar =07 Ppo] 251

L?SM—]—

mg/100 g0] 0™, S& 244 mg/100 gol 3t

<Table 5> Mineral content of common carp
Cyprinus carpio extracts
(mg/100 g)
Mineral Content Mineral Content
K 70.1£0.7 Fe 0.8+0.0
Ca 6.1+0.1 Zn 0.2+0.0
Mg 3.6£0.0 P 25.1+0.1
Na 16.6+0.2 S 24.4+0.2
Total 146.9
All values are mean+SD (n=3).

ol Mgl A AR Yol Fo #712
o] K, P ¥ S9l Z3 dAE= AHgion,
Park(2017)> Al Fojaige 2 F714E K,
Na 9 poletal Husto] 2 Aed Aol of7t

a. TBA %)\- AH]—)\‘]O:]7]X]/\ —61—301: 1;_1 ouﬂ

YJojE2el TBA 2 0.05701%1%, 3%
A TS 12 mg/llo0 g ©]9low,
0.3%°] A THEl o1 Ef W] A A]).

nf frejobu] it FheF

Jojirgo o)At S <Table 6>
2ol 1,025.9 mg100 goldth. F2 Felotu| it
2 glycine®] 473.4 mg/100 gO & $raFo] 7pg W
3, 1 TS F histidine (116.8 mg/100 g) =
lysine (87.6 mg/100 g) <=°]ATh

Park et al.2017)S 8A1ZHEQ D553 B9
159 F2 FElotuAbo] glycine, histidine¥}
lysine®] A TFaL Karste] & AgA el dAs3l

= L
Jougd V|- AU FE2EY HAUMIES
7}7} 35:6.5, 5.0:5.0 ¥ 6.5:3.5% 2] ste] A %3
JEZEDS fEuso] AnpdE g d
pHE= <Table 7>3 Zul. HaV] Ag9 FES

Sample-37F 7} =9ka1,

Aol 7t ek &4

Sample-10], Zwhz o

A 9 AEe o4
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<Table 6> Free amino acid content of common carp Cyprinus carpio extraxts (mg/100 g)
Amino acid Content Amino acid Content
Phosphoserine 54 (0.5) Valine 18.7 (1.8)
Taurine 249 (24) Methionine 8.6 (0.8)
Aspartic acid 103 (1.0) Isoleucine 139 (14)
Threonine 173  (1.7) Leucine 215 (2.1)
Serine 193 (1.9) Tyrosine 121 (1.2)
Asparagine 482 (4.7 Phenylalanine 11.1 (1.1)
Glutamic acid 243 (2.4) 7 -Aminobutyric acid 52 (0.5)
Proline 0.6 (0.1) Histidine 116.8 (11.4)
Glycine 4734 (46.1) 1-Methylhistidine 0.8 (0.1)
Alanine 40.6 (4.0) Ornithine 2.6 (0.3)
Citrulline 1.8 (0.2) Lysine 87.6 (8.5)
a -Aminobutyric acid 0.6 (0.1) Arginine 60.3 (5.9)
Total 1,025.9  (100.0)

“Percentage to the total content.

<Table 7> Proximate composition and pH of meat and broth in the retort pouched Yongbongbaeksuk

Sample-1 Sample-2 Sample-3
Moisture 77.1+0.3° 74.3+0.8% 75.840.4°
Crude protein 14.9£0.1" 15.240.1°" 15.6£0.1<
Meat Crude lipid 7.0+0.3" 7.540.3" 7.5+0.1%"
Ash 0.8+0.1* 0.9+0.3% 0.6+0.1°
pH 6.71 6.79 6.95
Moisture 95.0+0.6" 94.0+0.3" 93.7+0.8"
Crude protein 3.34+0.0° 3.840.1° 4.6+0.0°
Broth Crude lipid 0.8+0.1% 0.8+0.0* 0.9+0.0%
Ash 0.6+0.3" 0.4+0.2% 0.7+0.0°
pH 6.74 6.79 6.97
Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3]. All values are mean+SD (n=3).

**Means with different superscripts in the same row are significantly different at P<0.05 by

Duncan's multiple range test.
significantly different at P<0.05 by student t-test.
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[Fig. 4] Comparison in amino-N of meat and broth
in the retort pouched Yongbongbaeksuk.
““Means with different letters in the
different samples are significantly different
at P<0.05 by Duncan's multiple range test.
*Means with different superscripts in the
different groups are significantly different
at P<0.05 by student t-test.
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<Table 8> Comparison in total amino acid content of meat and broth in the retort pouched
Yongbongbaeksuk (mg/100 g)
Amin d Meat Broth
o ac Sample-1 Sample-2 Sample-3 Sample-1 Sample-2 Sample-3
Aspartic acid 1,945.0 1,905.1 2,015.7 390.1 4743 560.4
P (14.0)° (13.2) (13.5) (12.8) (12.9) (12.6)
Threonine 589.6 653.3 616.5 87.1 106.3 128.4
4.3) 4.5) 4.1) (2.9) (2.9) (2.9)
Serine 663.3 712.5 686.5 1149 142.0 172.1
(4.8) (4.9) (4.6 (3.8) (3.9) (3.9)
Glutamic acid 2,659.9 2,744.9 2,796.8 566.4 690.4 800.4
(19.2) (19.0) (18.7) (18.5) (18.8) (17.9)
Glycine 1,077.4 1,118.9 1,216.0 533.4 673.8 825.4
(7.8) (7.7) (8.2) (17.5) (18.3) (18.5)
Alanine 1,088.1 1,132.1 1,144.9 292.4 3434 424.0
(7.8) (7.8) (7.7) (9.6) (9.3) 9.5)
Cystei 6.7 59.9 59.6 14.6 16.4 17.1
ysteine (0.0) (0.4) (0.4) (0.5) (0.4) (0.4)
Valine 483.1 496.4 4458 79.8 80.8 104.8
(3.5) (3.4) (3.0) (2.6) (2.2) (2.3)
Methionine 363.8 3572 362.1 457 49.8 53.4
(2.6) (2.5) 2.4) (1.5) (1.4) (1.2)
Isoleuci 331.7 370.4 345.7 50.8 49.8 68.5
soleucine 24) 2.6) 23) (1.7) (1.4) (1.5)
Leucine 983.6 1,050.8 1,025.1 133.4 140.7 255.8
(7.1) (7.3) (6.9) 4.4) (3.8) (5.7)
Tyrosine 556.8 531.1 614.8 80.7 85.5 110.6
(4.0) (3.7) .1 (2.6) (2.3) (2.5)
Phenylalanine 826.1 812.7 905.8 183.2 226.0 244.2
(6.0) (5.6) (6.1) (6.0) (6.1) (5.5)
—— 411.4 398.8 507.6 113.4 1125 1373
(3.0) (2.8) (3.4) (3.7 (3.1) (3.1)
Lvsine 1,092.8 1,184.4 1,234.0 201.3 2174 3285.1
4 (7.9) (8.2) (8.3) (6.6) (5.9) (6.4)
Arginine 791.9 910.4 940.3 167.4 267.2 274.0
& (5.7) (6.3) (6.3) (5.5) (7.3) (6.1)
Total 13,871.0 14,439.0 14,917.2 3,054.5 3,676.3 4,461.6
0 (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3].

vk TBA g AWAAIAL §F U g
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0.030°]

or, &% Az

0.033, 0.045 9 0.052=
25 Sample-39]  3tol
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<Table 9> Comparison in mineral content of meat and broth in the retort pouched Yongbongbaeksuk

(mg/100 g)
Mineral Sample-1 Sample-2 Sample-3
K 85.5+0.1%" 85.2+0.3%" 86.3+0.8"
Ca 50.4+0.0%" 55.3+0.4°" 54.3+0.1%"
Mg 7.3£0.0™ 8.9+0.0°° 10.140.0°
Na 18.5+0.1*" 18.4+0.1" 19.120.0*"
Meat Fe 1.0+0.0°" 0.8+0.1*" 1.0+0.0"
Zn 0.4+0.0°" 0.2+0.0*" 0.2+0.0°
P 63.1£0.4" 63.9+0.2%" 77.240.4%"
S 38.3+0.1*" 41.9+0.1%" 48.940.1°"
Total 264.5 274.6 297.1

K 45.4+0.0° 49.1+0.2° 54.0+0.4°

Ca 8.9+0.1° 8.2+0.0° 10.5+0.0°

Mg 5.0£0.0° 4.9+0.1° 5.940.0°

Na 15.6+0.1° 15.6+0.1° 17.0+0.1°

Broth Fe 0.8+0.1° 0.5+0.0° 0.5+0.0°
Zn 0.0+0.0° 0.040.0° 0.0+0.0°

P 28.5+0.1° 29.0+0.0° 31.7+0.1°

S 13.8+0.1° 14.7+0.1° 16.6+0.0°

Total 118.0 122.0 136.2

Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3]. All values are meantSD (n=3).
Means with different superscripts in the same row are significantly different at P<0.05 by Duncan's
multiple range test. Means with different superscripts in the different groups are significantly
different at P<0.05 by student t-test.

TBA #o] obxlon, Tay] Algrct &5 Al Sample-3olA] ®e|g ga7] Alze] g dr)4
oA =Skt 2%reke 7b7b 155, 140 2 149 mg/100 go)
T

doJugd V- dUF FE2EY FA/MESE I, S ARY IATAEVIAL e 47
ZrZy 3.5:6.5, 5.0:5.0 E 65352 GEste] Az 153, 159 ¥ 16.8 mg/100 g© = oA el zfol7}
3 YEEZESSA SEMs] FUAdAV|AL U
SheF2 <Table 10>3} 7T} Sample-1, Sample-2 2

<Table 10> Volatile basic nitrogen (VBN) of meat and broth in the retort pouched Yongbongbaeksuk

Sample-1 Sample-2 Sample-3
VBN
Meat 15.5+1.6" 14.0+0.8 14.9+1.6
(mg/100 g)
Broth 15.3+0.0 15.9+1.6 16.8+0.8

Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3]. All values are mean+SD (n=3).
Means with different superscripts in the same row are significantly different at P<0.05 by Duncan's
multiple range test. Means with different superscripts in the different groups are significantly
different at P<0.05 by student t-test. NS, not significant.

- 726 -



HEEELRR =

008 -
mMeat = Broth

TBA value (O.D)
o
®
(1)
3

o
o
~

0.00

1 2 3
Sample

[Fig. 5] Comparison in thiobarbituric acid (TBA)

value of meat and broth in retort
pouched  Yongbongbaeksuk.  *“Means
with different letters in the different

samples are significantly different at
P<0.05 by Duncan's multiple range test.
"Means with different superscripts in the
different  groups are  significantly
different at P<0.05 by student t-test.
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[Fig. 6] Comparison in salinity of meat and
broth in the retort pouched Yongbongbaeksuk.
**Means with different letters in the
different  samples are  significantly
different at P<0.05 by Duncan's
multiple range test. Means with
different superscripts in the different
groups are significantly different at
P<0.05 by student t-test.

Z}7} 3.5:6.5, 5.0:5.0 2 6.5:3.5%2 &5l Axet
dEZEAeA §EU% feloful it gare
<Table 11>%} Tt} Sample-1, Sample-2 %
Sample-391A4] E2]gt Ta7] Az fElohv]n
AR 747 1,591.7, 1,695.1 2 1,791.0 mg/100 g©]

At T2 fobu| A Sample 27 glycine
o] Z+Z} 662.7, 665.1 % 660.2 mg/100 g2 I3+
werom) T30 2 glutamic acid (116.6, 119.8 2
137.9 mg/100 g)9} arginine (124.0, 152.3 % 179.6
mg/100 g) oItk Sample-1, Sample-2 %
Sample-39llA] EE|st S A5 flotn] At
& 747} 5345, 5799 2 632.5 mg/100 go] ATt
T2 frEloln| Ak Sample BF glycine®] Z-7;
2274, 238.1 % 2495 mg/100 g & 7} wWekro
W, TO% asparagine (51.2, 51.1 % 523
mg/100 g)Z} glutamic acid (41.8, 41.7 % 42.1
mg/100 g) <=°] 31t}
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<Table 11> Comparison in free amino acid content of meat and broth in the retort pouched

Yongbongbaeksuk (mg/100 g)
. . Meat Broth
Amino acid Sample-1 Sample-2 Sample-3 Sample-1 Sample-2 Sample-3
Phosphoserine 28, 34 42 0.2 1.0 1.4
0.2) 0.2) (0.2) (0.0) (0.2) 0.2)
Taurine 9.4 10.4 10.9 4.0 48 5.1
(0.6) (0.6) (0.6) 0.7) (0.8) (0.8)
Phosphoethanol- 5.8 5.6 5.5 1.7 1.7 2.1
amine (0.4) (0.3) (0.3) (0.3) (0.3) (0.3)
Aspartic acid 30.4 36.3 34.0 10.9 12.7 15.6
(1.9) @2.1) (1.9) (2.0) 2.2) 2.5)
_—— 37.2 40.4 433 12.4 12,6 10.4
(2.3) (2.4) (2.4) (2.3) (2.2) (1.6)
Serine 47.6 474 48.1 16.0 18.6 23.0
(3.0) (2.8) 2.7) (3.0) (3.2) (3.6)
Asparagine 124.0 152.3 179.6 51.2 51.1 523
parag (7.8) (9.0) (10.0) 9.6) (8.8) (8.3)
o 116.6 119.8 137.9 41.8 41.7 421
Glutamic acid (1.3) 1.1 (1.7) (1.8) (1.2) 6.7)
Glycine 662.7 665.1 660.2 2274 238.1 249.5
(41.6) (39.2) (36.9) (42.6) (L1 (39.4)
Alanine 74.4 773 81.3 26.7 34.8 417
4.7) (4.6) (4.5) (5.0) (6.0) (6.6)
Valine 30.6 332 33.0 5.3 53 10.7
(1.9) (2.0) (1.8) (1.0) (0.9) (1.7)
Cystine 9.6 10.6 12.0 0.8 0.5 1.0
(0.6) (0.6) (0.7) 0.2) (0.1) 0.2)
. 14.5 14.5 14.9 5.0 5.8 53
Methionine (0.9) (0.9) (0.8) (0.9) (1.0) (0.8)
Isolencine 21.1 235 24.4 8.0 8.2 8.1
(1.3) (1.4) (1.4) (1.5) (1.4) (1.3)
Leucine 374 40.0 435 12.0 12.9 122
(2.3) (2.4) (2.4) (22) 2.2) (1.9)
Tyrosine 28.1 28.9 315 7.6 75 8.7
(1.8) (1.7) (1.8) (1.4) (1.3) (1.4)
Phenylalanine 18.3 25.7 26.7 6.9 7.1 7.8
(1.1) (1.5) (1.5) (1.3) (1.2) (1.2)
. 5.4 7.6 7.1 1.5 3.1 5.1
8 -Alanine (0.3) (0.4) (0.4) (0.3) (0.5) (0.8)
. o 10.5 13.6 14.8 48 72 10.4
7 ~Aminobutyric acid 0.7) (0.8) (0.9) (0.9) (12) (1.6)
Histidine 33.6 32.7 38.2 12.0 12.9 13.4
@.1) (1.9) 2.1) (2.2) 2.2) @.1)
Camosine 88.6 97.9 106.9 28.6 39.2 03
(5.6) (5.8) (6.0) (5.3) (6.8) (6.7)
Ornithine 1.6 2.1 29 0.6 0.5 1.2
(0.1) (0.1) (0.2) (0.1) (0.1) (0.2)
Lysine 82.6 97.2 100.8 23.1 272 34.1
(5.2) (5.7) (5.6) (4.3) 4.7) (5.4)
Arginine 98.9 109.7 129.4 26.0 25.4 29.0
(6.2) (6.5) (7.2) (4.9) (4.4) (4.6)
Total 1,591.7 1,695.1 1,791.0 534.5 579.9 632.5
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3]. "Percentage to the total content.
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v AE9 Al(aspartic  acid,
proline, glycine, alanine % lysine), &5t Zl(valine,
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histidine % arginine), 12|31 3}3}¥HE3} WSS
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71338k Ao w kxSl

pheylalanine,

AL Al kS A 8

Polugd AU FEES AMIES
gejsto] Az HEEZTeA] Gl A
TS AIE AIS <Table 12>¢] YeERASITH
120°Col A 25%-(F, #k 10%)7F Aslo] Az

o Mx % IS

o

HEZESSAE 7F2AF(35~37TClA 1047k
HESL oA 1U3F F7HE WA $ A
dEFAES A Az, vy Ee] HAEHA
gorom o#E Aotk webx 2 A
A Az HEEESSA Sgua A7
PN o] R E Tk AEE T

Park et al.(2018)2 115CollA 50%-(F, 7t 12%)
7b Aatato] Alxst 2w Asw Y W 3
TEE FERHY ARESAY A9 JE A=
o] AEHA gron AT YAolgta Hist
Stk FE3H Nam et al.(2019)2 118 CollA 40%(F,
Gt 87t Aatste] B0l VEHEERHS A

2% F AEEEAES AT d3 vAdEol

HEHA dgkon gldto] Aifolgta B isto]
2 A9 Aol dAEsith

<Table 12> Cultured bacteria and external appearance test of retort pouched Yongbongbaeksuk during

incubated at 35~37°C for 4843 hr (CFU/mL)
Sample Temp. Sterili@tion Bacteria External appearance
condition
Sample-1 120C Fo 10 min ND Normal
Sample-2 120C Fo 10 min ND Normal
Sample-3 120C Fo 10 min ND Normal

ND, not detected. Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3].

<Table 13> Comparison in color value of meat and broth in the retort pouched Yongbongbaeksuk

Color value Sample-1 Sample-2 Sample-3
L 38.3+0.1 39.6+0.1%" 41.4+0.2"
a -1.5+0.0° -1.5+0.0° -1.740.0
Meat = b P
b 3.340.0° 2.8+0.0 2.5+0.0°
AE 59.2+0.1° 58.5+1.1° 56.1+0.2°
L 25.9+0.2° 28.7+0.2° 32.540.6°
a -1.940.0° -1.940.0° -2.140.0°
Broth b
b 2.9+0.0¢ 0.7+0.0 0.5+0.0%
AE 68.740.2"" 68.640.1°" 65.0+0.6""

Sample-1, Sample-2, Sample-3, refer to the comment in [Fig. 3]. All values are meantSD (n=3).
Means with different superscripts in the same row are significantly different at P<0.05 by Duncan's
multiple range test. Means with different superscripts in the different groups are significantly

different at P<0.05 by student t-test.
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<Table 14> Comparison in sensory evaluation of retort pouched Yongbongbaeksuk

Sensory evaluation
Shape Color Odor Texture Taste ac?;/;tr::ce

Sample-1 3.1+0.4° 3.0+0.1° 3.1+0.2° 2.6+£0.5% 2.540.3* 2.9+0.3°

Sample-2 3.540.2° 3.840.2° 3.4+0.1° 3.1+0.4° 3.740.2° 3.5+0.2°

Sample-3 3.3+0.2° 2.7+0.2% 3.2+0.2% 2.8+0.3° 3.0+0.1° 3.0+0.2%

5 scales; 1, very poor, 2, poor; 3, acceptable; 4, good; 5, very good. Sample-1, Sample-2,

Sample-3, refer to the comment in [Fig. 3]. All values are mean+SD (n=3). 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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