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Preparation and Quality Characterization of Garlic Gochujang with
Alaska Pollock Therage chalcogramma Roe

Ji-Young Hwang, Hyo-Pin Jeong, Jong-Soo Jang, Suck-Jun Jang and Jin-Soo Kim!'*

Research and Development Institute, Deok-Hwa Food, Busan 49465, Korea
'Department of Seafood and Aquaculture Science, Gyeongsang National University, Tongyeong 53064, Korea

This study was conducted to determine the optimum amount of dried Alaska Pollock Therage chalcogramma roe (D-
AP-R) for preparing garlic gochujang with D-AP-R. We investigated the optimal preparation of garlic gochujang with
D-AP-R by proximate composition, taste, color, and odor measurements and sensory evaluation. The moisture, ash
contents and water activity of garlic gochujang with D-AP-R decreased as the amount of D-AP-R increased, whereas
other components, such as crude protein and lipid contents, taste value, yellowness of Hunter color, and odor inten-
sity, increased as D-AP-R increased. According to the sensory evaluation results, garlic gochujangs with 10 and 15%
D-AP-R were superior to garlic gochujang without D-AP-R (control) in terms of taste and overall acceptance but
inferior in terms of fish odor. However, there was no difference in the sensual color of garlic gochujang with versus
without D-AP-R. These results suggest that high quality garlic gochujang can be prepared by adding 10% D-AP-R.
The total amino acid content of garlic gochujang with 10% D-AP-R was 11.81 mg/100 g, which was higher than that
of the control (9.05 mg/100 g). The cholesterol content of garlic gochujang with 10% D-AP-R was 16.1 mg/100 g,
which is below the acceptable daily cholesterol intake (300 mg/day).
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tl=(Allium sativum L.) W33} ok&of] &6k= 1HA] &
& AER, of7]ofl= thE Al ARl & (alliin, TFofy]
Abe] UF)o] FHrE| o] JlaL, o]Ao] e nhy E= AT
Aol A| 227} k3] =] W A] Ap7kAx5F 84291 2] U (allinase) o]
osto] )4l (allicin) & 2 Faf =™, o] Ao olte] vz &
o] X124 9} 8F7]2 LrEhATh(Shin et al, 2004). E3F, TS
S 735t At 3t} 3kt A-8-(Ankri and Mirelman, 1999), 3318
¢l Z-2(Ruffin and Hunter, 1983), &¢t 9 A|329] =
o| A vKSteinmetz et al, 1994), FAF3F2-8(Corzo-Martinez et
al., 2007) 51} 2= 17 7155730l distol= & g A St
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o] &2 ¢l5}o] mhs- 2002 W=t EFQ)(Time) A of] o 5tof A7
10t A7AF e A vzt Qlok. e, 28R ks
= L AA 2 Holtk a1 thfRt 349 5 2 AR £
A% 71578 AlgololA ofe] 7HA] e8] 9 4k B AL 7S
O] A= EEoln, 1% 7154 2 == g o] 5L Sl

ek El(eF 22.5 ¢/100 g), AARH(2F 1.5 g/100 g), =
$-8/3(vEt¥ B1, B2,) % -8/ BERI(HIEI D Y E 5)
59 F¥ 5 7H AlEaA o] o] A A DeE(113 keal/100 g)
AlFo s EREA AL, T2 e ofet vl FollA =}l E o
7h AEE ARGE AL Qlet o] 2Rt ek Sefuietell A G,
A 223 o8 Qlsto] tiito] AR 7hsEo| A
qro] =uje]l f-5% 1L, thgo] YR o2 S o T Y
20 A AAFC R ojubA| o P A E| it o] 2|7t oA T
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Foll thgt FAl= LA E o Q)7 ofy oA A% 715439 7
3} 9l TEEA ) 7 Aol gt Al =7t eheFshA Al =&AL it

A, ol tiet A7 7154 s R F Al S SRk
T2+ Park et al. (1993)2] T15, Lee et al. (1998)2] 7, Choo
and Shin (2000)2] Z =}, Jeong et al. (2000)2] Ak}, Shin et al.
(1999a; b)2] &4}, Sung et al. (2011)2] tjg 4 Kim et al.
(2003)9] 4£7]A}, Kim and Park (2010)9] 3% $%&, Kim
and Kim (2015)9] 1R & o]-&35}o] A| =38t vl 7} gl oL} uf
S HEhE FAlol 283 A2 EEolaL 2zt tfsto] Al
ok 7312 Fohi 7] o Hr,

& ArolldE el A% 715 S0 S EAlel
TRIHA HEe] 4] A& HEOR vhs 1Al Yk
O] H71=H0-15% (w/w), 5% (A1 Eesto] Al23 v o]
o) =, B L2 b SA43} Fofuleat 8l F A
HIET 22 9FH S0l tiste] AwRorar, ok&e] ot 4
A S 2 e S/ tistol = Al Bttt
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monosodium glutamate, EH]E 52 AM) WS F4(70%)
of FAI(302) A A=t A 23t ok G5 A%27](YD2.5AI2SE,
57| AIR A, Korea)= AZ(55T, 8A1hakL, AHL#
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E 7]E|(Silent cutter M/C, Youngnam Machinery Co., LTD,
Korea)2 224 2] U 2| %]7](100 mesh)slo] S}t A =
719] A& AHESFAI T

o2t 0fs nEAe| HZ

A 64 Bok HES nhs TEAE T3 ok o] 15
TH5te] 0-15% (wiw) (5% 7)) wig1e] 712 ek 7heka i

el dob el Bpsto] £ Aol ARgBrh

ULHNE 3 SEEY
YRS AOAC (1995)fl whet 0] - Aet7had A
B, Zehul o] 4.0 semimicro Kjeldahly, ZAHo] 749

Soxhlet] 9 Bl50] 29 A4 S5 0@ 2459y, 453
AL 7ol A TS 0] 8-510] thermoconstanter (ms-law,
Novasina Co., Switzerland)2 ZA 35}t

570 AIBE pH, F4tE, A4S 9] 4l5k(sourness) 5O
2, /45 Ak, A2 9] Adl(saltiness) 52 &, 7B 7
g]o}u| i AkO] F3He, taste value, glutamic acid gt 2218
o] & ut(umami) 5O &2, 9t} G A6 0] £9H(bit-
terness) i} G = (sweetness) = 22 =731t

pH, $4He 9 H=9] S4S 93t 134 F+55-2 Chang
et al. (2010)0] At ®pxgoll wheh A oF 10 gofl tskef 9
Ml(viw)oll e SRS 7oL, Tuet o o] 4
£2(7,010 x g, 158) X o3t ojakE = SHQich pHEF He
= I3 55 25 mLE A2 o2 31o] ZHZ pH meter
(ORION 3 STAR, Thermo Scientific Orion, Singapore) 2 &
L= A|(Tstek model 460CP, Seoul, Korea)= =43}, ZAHE
£ 13 55 25 mLof| Biste] 0.1 N NaOHE 7Fste] pH
8.57} & wi71A] A7t vh 7L AH[FH(mL)S A4k (%) >
& 2Hbsto] b it

1A taste valuet:= -FrE]obu|ieibS o3 o]9
aro] i3t & X|(taste threshold, Kato et al., 1989)2 &85}
o] AtEslsich. el felob A BAjsH] g A
A AEe A3 S o8] 20% trichloroacetic
acid (TCA) $91< 7hsto] uk(108) 2 §14122)(1,300 %
g 1083 T A%l % QI8 poizslo] 2zt 3, of
| 2 (ether)Z TCA A7

B35}

RLS N B S

o =

5782 43] ¥HEslaL 553 the o]
£ lithium citrate buffer (pH 2.2)=2 A-8(25 mL)3}o] A| x5}
QTF. 120 fefobul At BAS XY A2o] AFES
o]g-3}of opn] i AAE-E-4 7] (Biochrom 30, Amershame Par-
macia Biotech, England)2 A A|5}c), BF =& A E 7] 9
3o HES taste values Kato et al. (1989)0] A|AJgE -] of
] 14ke] ghof tet A2 & o]-8-5kof Kim et al. (2014)7} -2
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AxFE & o] &3 ot E4 Al 7= HA 5 goll 7 100mLE
7FstaL upafel o, o] & A4 21(10,035 X g) 7k 5 of et of
THE= ShGIT AARE of o3k BhEALS SFoll A gt B ol
e} A2l gk B4 A& 100 mLE A A3 (electronic tongue
unit) (a-Astree II, Alpha M.O.S Inc., France) 2] <5 -8-7] o] 4]
a1, o 7]of| ZHaluk, A, A9k, Tk 9 A0k AR Sk 22t
O ASE <t tha A=l A AAAIA, Aol By o =dst
W= o] g2 ol 559 gtofl gt tlo|E = sk3itt. of uf
s 899 F U gol| i3k Afo] Q1A= A| 23] Akef A A A]
Sk uke} Zho] Al 7Ho] 2.0 o)/ ZFol7} Q= A -2 sheltt.
BE| Mz

A E A 2= HAE round cell (X5 4 x4 cm)of| A2 o3 A
AAZIA|(ZE 2000, Nippon Denshoku Industries Co., Tokyo,
Japan)2 Z745to], 71 A9E YE(LE), HAE(agh), T =
(b%h), A AE)& LR oLk, o] ), SEzmgke: Lzko] 916,
agre] 0.28 4 bgko] 2.690] 31t

HMZ =

WA 7= Limetal. (2015)2] B 0 2 A3 2|3k ok, WA
7%= 7] (odor concentration meter, XP-329, New Cosmos Elec-
tric Co. Ltd., Osaka, Japan)2 =73} level 2 LER Tt

T370] oJof BEHL Foju|wAln Fe| 2B S-S BAjslo]
Armugie}, FololieAte] RAS ofgt A 2] AR A
o] AAI(¢F 50 mg)oll 6 N B4 2 mLE 7Fskal W53k oh3, ©
£ heating block (HF21, Yamato Scientific Co., Japan)ol| 4] 7}
FEF(1107T, 24X17H)3E 3 glass filter2 o7} 2 7HF7A 25}
11, 0] & sodium citrate buffer (pH 2.2)= 4825 mL)3}o] A
390k, Fobvliette] B4 2] AR ARE of
=ARs-EA] 7] (Biochrom 30, Amershame Parmacia Biotech,
England)2 AA|314 1, 0]¢] AL ¥ oAk Applied
Science Lab. Co., USA)3}9] retention timeS H| 3} AlA]

ahaict.
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AdE LA AR oghE SR vwdlste] =
PrEES EFo 2 223197, trimethylsilyl (TMS) <]l
gl23}ste] GEA|S}eE 5, o5 gas chromatography (GC)
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Az gl Aztapel UE uks nage] gt
2 A% W3k 27k ks 1] du
AR GaRe Sio] 50.3%, Z5hAo] 9.4%, EAWo] 0.8%,
=)
v

et e e] S AR xR 5-15% kel
48.2-48.9% W 91| YL, o= FH71H(50.3%)°] Hlsko] £-9f
Z|0 2 HQIth(P<0.05). 3 7% ks 71 vks I
7o) S EBFEFL 10% H7hto] 48.6%°] AL, Az et 47}
Hj&o] S5 fHashs S HEof 15% H7htol
48.2%5 UERH o o5 Toll= 0.7% H =2 vjv]dt &
o|itt. ojeh Lol vhg IFA ol Ak ke Hrkgel St

Y48 S8 ghepo] sk AL ks MEA) S8 Gle

oIk, vk TEAe] S5 A|ofat 7]e uAE e A
% ek 7Kt 2ho] UK Aol wiste] 014 0.2 k)

Table 1. Proximate composition and water activity of garlic gochujang as affected by added concentration of dried Alaska Pollock Therage

chalcogramma roe

Proximate composition (g/100 g)

Added conc. (%)

Water activity

Moisture Crude protein Crude lipid Ash Carbohydrate?
0 50.3+£0.1 9.440.22 0.8+0.0° 10.0£0.0¢ 29.5 0.80+0.002
5 48.910.1° 11.310.3° 1.0£0.1° 9.4+0.0° 294 0.75£0.00°
10 48.610.0° 11.7+0.3° 1.240.1° 9.0+0.0° 29.5 0.72+0.00¢
15 48.2+0.12 12.5+0.2° 1.3+0.0° 8.10.12 29.9 0.68+0.00¢

'Different letters on the data in column indicate a significant difference at P<0.05. >Carbohydrate=100-(moisture+crude protein+crude

lipid-+ash).
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Dried pollock roe (%)

0.00 2.00 4.00 6.00 8.00 10.00
Salinity (g/100 g)

Fig. 1. Salinity of garlic gochujang as affected by added concentra-
tion of dried Alaska Pollock Therage chalcogramma roe. 'Differ-
ent letters on the data indicate a significant difference at P<0.05.

A 2AE AL, S-S WATHP<0.05). 7T Yok

7boks 34 3t 2 ARt Ve QR A AE

e g SV
3

c}. stH, Shin et al.
= 54 ZAME fIsto] o
W3R S AR A i, ek 9l S g2 S
A 0] -9 7+7F 46.71+£5.98, 11.77+£3.90 9 27.52 +7.32%
2 HxE v dlar, s, A7 e 247
49.54+4.05, 16.46+4.03 2 32.81+8.74%, =HE ] AL
7+7+50.37+7.59, 13.30£4.74 2 26.56 +7.52%, A e} = 9]
749 7¥7Y 46.92+5.69, 11.00 +2.75 2 26.94 +7.83%, Aehd
9] A9 717+ 45.63 +6.05,9.01 +2.17 9 25.59 +6.86%, 7
A O] A0 7¥7} 42 84 +5.08, 13.26 +3.81 L 28.44 +3.98%
SO Ao wheba] Z Zpol 7} QISITkaL HAgk vz Qlek
b 2 AA vhs H7F 15g0] e ek J7 &
ol TAIGlo] 5 f-2uhet As 2] URbdE e
Helofl AL, 71 Fol A 58] SA =0 Mete T
A=

thg 50| R A& R H7K5-15%)<0] 0.68-
0751 9=, F+47HE2] 0.800] vl3te] Woky Ax gt 3
7hE H] AR Abs T 224 E foH R Fasieltt
(P<0.05). o]} o] Az whe] 7ieFo] ok vk 115749
Tl tigh Afol= vk Aol AR R (RH)ol A
Z PO = o|gr|o] AghrR M| ¢l7] wjitol et IeE gl
). 3H4H, Shin et al. (1996)2 7+ 2|9 9] AF 15742 £4 &
d ZAE fI5to] RS RARE A3t 1570 R4
2 = HAQ] 79 0.79£0.040] 901, X Hof whabal= 7

pH (m)
0.00 1.50 3.00 4.50 6.00

0 _ 4907
1.22¢
5 ﬁ 500
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0.944
15 ﬁ o1
i 4093
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Acidity (g/100 g) (00)

Dried pollock roe (%)

Fig. 2. pH and total acidity of garlic gochujang as affected by add-
ed concentration of dried Alaska Pollock Therage chalcogramma
roe. 'Different letters on the data indicate a significant difference
at P<0.05.

=, A7 =2 A9 0.78+0.04%, ZH =] 72 0.81 +0.02, A
2R 0] 79 0.79+0.05, A2 o] 745 0.80+0.04, HAF
E2] 79 0.80+£0.03 So|Actal Bk uf Qlck ulekA uhs
AR S et HE AL /g of Bl st
of 7z ek FA7F AIES A FARE oY, Ak WE A
7F AEQ] 74 o]k 2 WS FAsIelt) ¢, nlAE
o] A5 4= Q= Y] W9l w9 24dolu pH &
of| whet o= 71 A ek, n| =] Fol whet YA stk & 4
Utk gybA o 2 mjAEo] W 7k et 42 2d A= Clos-
tridium botulinum 0.94, Bacillus subtilis 0.95, QRFA|+ 0.90,
o) Eo] Kl 51 (.88, Staphylococcus aureus 0.86, Tk
o] Faff g0] 0.80, G4 Al 0.75, a4 =501 0.61, &
2R A1 0.60 5o 2 U A th(Park et al., 1995). 0]
23k Az etk 7 nks 1570 g d o gt Akt v
AE U5 7He ol it Hal= m] o] Hol A%
g 7 Al B Foll whet gl o] FAlo] f-u
Ao Ax W MU AE-S Ax W s = TARle]
UHkA|t, A5, F30] 5] S4l0] LA ot A7 de] 7
Sh=| Qlohar whekE] gl

o=y

Az B2t Hrhge] wE v 1549 dkis Fig 13- 2
oh nREaRAe] dis AR Rk H7H5-15%)7to] 6.70-
8.00% W= FH7E2] 8.75%0] Hate] Weral, Az Wt
A7 2HY] A9 A7Fs T 2R foF o' HAskel
THP<0.05). o]} o] 71z eke] H7kefo| wet vhs 15
2ol drrt fadhs AL vk 1] Ao viste] 2
% Heho] A%t W) witolet wetE| ik, whabA, Ax 1
o 7ol ofsto] mbzargAto] Ak of7k hasste] et 524
=]9)t}. 31, Shin et al. (1996)2 z+ A H 0] HE 113740



A B4 ZALE floto] dEg Al dat 1] Qs =
U AA12] 749 15.01 +6.48%% 2| 9ol wlz} 2 A= Lehy
9T, AUE, A7 w0 A 19.65+2.66%, =H w2 A
9 21.01+£9.39%, AeHEEo] 4L 15.20+5.67%, A=
O] - 13.35£4.69%, A= 2] 745 8.92+5.16% 5ot

Hghupzt Qlek. o] 4e] AntR u|Fo] Kol 2 A vk

5Ao] vjste] Yot A uFgo 2 ke gl A
40| Aok FARE ol A
kol whE vhs 154 9] pH % FAME = Fig. 2
57| pHEF FAME = 72 et H7H5-15%)
00-5.14 9] 2 0.93-1.03 g/100 g HYJ =, -7}
90 % 1.22 g/100 gofl Hlske] pHO| -9 =343, &
AP o] 79- hokeh Az W't A7) nhs 157o] pHeF FAL
= 2 g ArbsErt SRS 47 fojx s STt
SHAL A THP<0.05). o|2F 2 7= grke] 7ol
w2 ohs 1540 pH 9 A= tfgt 2po] = nhg 13274
pH % Atz ] H]ste] 712 H7he] pHO] 9 351, T4
7% ok wi ol et ghehE| ol ShH Ax Wk HHvb ks
1570 pH7F 4900 8 /8] Wekar, S4M=7F 1.22 g/100
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go = Eot=t ol A F AEE of" 7HA 714t 9%
w0l e T ek, uhebA Az ek 7] ofste] ks AL
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. S, Shin et al.
ZAME fI5ke] pH
W A 2] 79 4.60£0.230]
7150 AL 4.5840.14, %
E1 0] A9 449+0.27, Aepd=
AL O] A0 4.63+0.67 So]9T). whet
A Az ek d7ku F749] pH= S-2jubet HE 1%
] pHej H]sto] % 7F - HAIGle] B AlEe] $
QUL o] 2 I35t A} et M7} nks 15| A9 A
7ol vlsto] Alto] oFste] et =4 = ot

A% Ptk Hrhgol wE vhs 1540 fefobn| Al g
7} taste valueE H|m3Fo] AFHE A3M= Table 29} 2t}
Z et A7kl W vk 1o fejotu| Al 5 ok
A &2 FFol BAGlo] BT 815.5-843.7 mg/100 g

50
Ll
X
2
=,
)
&
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9] 94744022,

oN

=
Z]

off R HF

32 rlo A

Bl

3lo]
I, 28 Gglofu| AR glutamic acid, arginine 5-©] 3t} ©
o} Zo] Ax W7t H7t vks 11549 glutamic acid 28] 7}
Az W Aol Z71E4E ROl AL W] Hrke
monosodium glutamate®] G wjFo|t TehE| Sy, Az
e A7Fol whE ks 349 7 fefotn| Ak S Kato
etal. (1989)0] AAI3t o] o] 2|5 &5} 412 taste value
= A% W AL AR A9 205301900 Wi, 7%
ek H7H5-15%) AlF9] 78 39.33-59.88 W 9= 737 Al

Table 2. Free amino acid content (FAAC, mg/100 g) and taste value (TV) of garlic gochujangas as affected by added concentration of dried

Alaska Pollock Therage chalcogramma roe

. . Taste threshold 0% 5% 10% 15%

Amino acid

(mg/100 g)' FAAC TV FAAC TV FAAC TV FAAC TV
Aspartic acid 3 Trace Trace 31.0 10.33 55.0 18.33 43.8 14.60
Threonine 260 28.7 0.11 257 0.10 21.8 0.08 226 0.09
Serine 150 28.7 0.19 25.3 0.17 22.2 0.15 23.3 0.16
Glutamic acid 5 711 14.22 117.5 23.50 164.4 32.88 201.8 40.36
Glycine 130 12.7 0.10 1.4 0.09 11.0 0.08 10.9 0.08
Alanine 60 39.9 0.67 35.6 0.59 345 0.58 331 0.55
Valine 140 34.9 0.25 31.6 0.23 27.0 0.19 28.3 0.20
Methionine 30 0.4 0.01 0.5 0.02 0.7 0.02 14 0.05
Leucine 190 28.0 0.15 25.5 0.13 19.6 0.10 23.2 0.12
Phenylalanine 90 30.8 0.34 27.0 0.30 21.3 0.24 23.9 0.27
Histidine 20 7.7 0.39 5.9 0.30 4.4 0.22 5.3 0.27
Lysine 50 36.3 0.73 31.9 0.64 25.0 0.50 29.0 0.58
Others - 252.0 - 234.5 - 235.6 - 215.3 -
Total 815.5 20.53 816.0 39.33 829.1 55.91 843.7 59.88

The data were quoted from Kato et al. (1989).
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Fig. 3. Taste (saltiness, sourness, bitterness, sweetness, umami) in-
tensity of garlic gochujang as affected by added concentration of
dried Alaska Pollock Therage chalcogramma roe.

ol vlsto] B4 Eobglal, 1 s e A% HEke] 7t
Tt SIS Zink o) 2 At
|7} -2 aspartic acid@} glutamic acid©]
cfef ghaElo] 919171 W)zt wekel ik, 2k taste valued)
Al v]o] so} Wk A7k o) Yol 27 L v]
|+ ofu| e AkS 2= aspartic acid2} glutamic acid 5-©
AR5 o83 & ek ArFe] wE vhs 1549 1
Zuh, 7ok, A1k, 28F @bt 22 5O S
3 AT Fig 33} 2}, A% o] g3t0] 24t
B} nks 1R QR Al 6.9 level, kol
level, 7H25ko] 4.0 level, ©Hro] 10.0 level, <29t0] 8.4 levelo]
ik 1% Wk WS gelg uls el e A% B
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Table 3. Hunter color value and volatile component intensity
(VCI) of garlic gochujang as affected by added concentration of
dried Alaska Pollock Therage chalcogramma roe

Added Hunter color value

N VClI
conc. (%) L a b
0 25.3+0.0°" 15.440.0° 10.5+0.0° 344.3+16.5°
5 25.1+0.1° 16.520.1®> 11.320.0° 411.3%19.4°
10 23.5+0.22  17.4+0.7° 11.2+0.5° 464.7+18.4°
15 - - - 496.0+21.4¢

'Different letters on the data in column indicate a significant dif-
ference at P<0.05.

Table 4. Results on the sensory evaluation of garlic gochujang as
affected by added concentration of dried Alaska Pollock Therage
chalcogramma roe

Sensory evaluation (score)

Added o I
conc. (%)  Taste Color  Fishy odor accg:t?nce
0 5.0+0.0a"  5.0+£0.0°  5.0+0.0° 5.0£0.02
5.8+0.8% 5.0+1.0°  5.0+0.72 5.3+0.3%
10 7.0£0.7°¢ 5.0+0.72  4.8%0.42 5.6£0.3°
15 7.2+0.8° 4.6+£0.5° 3.840.4° 5.2+0.4%

'Different letters on the data in column indicate a significant dif-
ference at P<0.05.

S A7Fe] S/ 8=
% ko] Mrlo] Skt
O] A2 A I gk o] Beglslglet.

Az B A7) ups 12 WA ELE Az Wt LEy)
o] 3443 level 2, A% ek H71HA(5-15%)2] 411.3-496.0
level #9]ol| Hlste] Woleh SH Az Wt 7 vks 127
I EE AE WE bl SUFE fojRer &
7Fshz e WEHIITH(P<0.05). |2} o] vhs 1579
WA =7F A2 geke] drbeko] S-S oA A
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Table 5. Total amino acid and cholesterol contents of garlic gochujang with 10% dried Alaska Pollock Therage chalcogramma roe

(Unit: g/100 g)

Added conc. (%)

Added conc. (%)

Amino acid Amino acid

0 10 0 10
Aspartic acid 0.14(1.6) 0.16(1.3) Isoleucine 0.38(4.2) 0.53(4.5)
Threonine 0.43(4.8) 0.59(5.0) Leucine 0.62(6.9) 0.93(7.8)
Serine 0.51(5.7) 0.70(5.9) Tyrosine 0.19(2.1) 0.25(2.1)
Glutamic acid 1.90(21.1) 2.54(21.5) Phenylalanine 0.44(4.9) 0.68(5.8)
Proine L086(73) 0.94(80) Histidine .027(30) 0.3429)
Glycine 0.59(6.5) 0.85(7.2) Lysine 0.69(7.7) 0.80(6.8)
Alanine 0.61(6.7) 1.09(9.2) Arginine 0.79(8.7) 0.70(5.9)
Cysteine 0.18(2.0) 0.00c.o) Total ~9.05(100.0) 11.81(100.0)
Valine 0.50(5.5) 0.67(5.7) EAA 4.26(47.1) 5.29(44.8)
Methionine 0.14(1.5) 0.06(0.5) Cholesterol 2.2 mg/100 g 16.1 mg/100 g

'EAA, Essential amino acid.

SHEHP-0.05). A% e A7kl mhE ks mae] WAl
212 T 15% H7HEE ASISHIE 21291 Folt gl
(P0.05), B4] 15% H7H9] 49 21202 o7} lgle
BI(P<0.05), o= A% e vlRue] it o 2 B

o A% ek A7kl 02 nhs 1] FEE 7] S
Z 2k 5-15% H7h0] 5.3-5.6%4 W92 712 ek 10% A7}
uRs 130 912 0 2 Zfo] 7} UEKP<0.05). 0|2} 22
Aape Az Y| Wbl i vhsn el W 7|5
S uke] 49 7ok, A1) 49§91 52l Aol 7} glgle
, HlRIThe] A9 15% A7k wro] Q1XE|%17] tjol}. of
Apo] Az v o] Hopuks o] o] A2 T 7t
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o
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Az gt A7EAlE0] 11.81 g/100 g0 =2, 7% et 73471 A]
#2]9.05 g/100 gofl HIsto] 34Tk s L3740 =0 o]l
Abo 2= Az wet 17 9 H7t Al Eo] I glutamic acid
(217} 21.1% 2 21.5%)0] it} A% Wk 10% d7} ops 2
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H]glo] ettt 3, The Korean Nutrition Society (2016)°]
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