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Nutritional Characteristics of Commercial Sik-hae
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This study examined the nutritional characteristics of commercial Sik-hae (CS). The proximate composition per 100
g of CS: 12.743.8 g crude protein, 4.4+1.0 g crude lipid, and 6.0+1.2 ash. The total amino acid content range and
average per 100 g of CS were 5.65-16.32 g and 11.69+3.76 g, respectively, and the major amino acids were aspartic
acid and glutamic acid in all products. The major fatty acids of CS were 16:0 (all products), 18:1n-9 [8 types, floun-
der sik-hae (FS, all products), sandfish sik-hae (SS), anchovy sik-hae (AS) and black edged sculpin sik-hae (BESS)],
18:2n-6 (9 types, excluding AS), 20:5n-3 (4 types, FS-1, 2, 3, 5), and 22:6 [3 types, FS-3, Alaska pollock sik-hae
(APS)-1 and AS]. As a supply source of mineral, 7 types (FS-1, 2, 3, 5, SS, AS and BESS) of calcium, 9 types [FS
(all products), APS-1, SS, AS and BESS] of phosphorus, 6 types (FS-1, 3, 5, APS-1, SS and AS) of magnesium and
5 types (FS-1, 4, APS-2, SS and AS) of iron were expected.

Keywords: Commercial sik-hae, Fermented seafoods, Salt-fermented seafoods, Sik-hae

M E sto] S-S AT AE AR EAFOR, 28 AH o
I 59 Bl Sz Qlste] AlAeel 22 A elEelA
AR sibs, $AhE, SAkE 2 dAHES A= st Cha AR 31 ¢l ch(Faisal et al., 2015). ©]o] Bl5}e] 4] 3]
2B 2 gt U Ak 50 3 F B = F o] mlAE © it oR AAE k(A =ue, e, 27],
of o3t ¥ra 2§02 A2 HTh o] = Qlsto] WaAFS F e, 2], FA, =5, A, w1k 8, -8, 24, alE, |
=of vlste] FI7F FAEHL 71840 ARS8l o, WA S o] dntH oz Ao Aw Tt H= Aol A
A7) et Aoz A Ith(Zang et al., 2020). = 7hekaL, 25, Q715 AT, oY R RS SRRk &
O[S MEAES] R AR FF, ABI AR Wttt &4 WES A7 AEolth Alg ojnjo] dA R 44 5
oA BT, ooftleel AuERRE HSUD Y= o 299 Lol FA0] LA Rels 4ol o/l A%
A3 52 shtoltt. o5 TEAFE Fo sl At aE sto] 253 S 7= A E AT A Aol th(Lee, 1997,
& eSS AR 5k, RS AT B0 2 Agof Ho Kim etal., 2022). w2}, Al8]= &VQOM Ao H]sto] Hhe-
THE Zlo.2 AolE T 9l T(Koo etal, 2016), ZA A2, AR A stk E-go] wlelyE w7 4= glo] AT} AR T
2 252 BEEckKim and Kang, 2021). A27 AR 2 2] AN} 28 ArfolSo] Azahs AEAL 74 SAbt
shao] WA AT BH OB ofujfio] 25% Y] AP EAEO|th(Lee, 2012). T, A3 Autct Al el
Fetol A7hast B Fi vlAgo] Rulehs B4 g0l o web BU ARE A AEoloE 94, G 2 7l 54
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53} 2 MBS £ S4L 8|1, Feel 4= Aol
ik, ol efgt Aol A] AJshe] ARIBHE: S1at 7% AT-2A A
gt A810] A, o B4 9 ek Sol thet AR} uhEA]
2 a3tk ShAuk, Alsho] T 9T 2 2 40](Kim etal,

1994), &0, Z7}x}u], $-2] 9 Zuio](Kim et al., 2008), 7FA}
u|(Jung et al., 1992), W &+(Koo et al., 2009), HA|(Kim et al.,
2014) 55 A& 3 AJRREO] Al W of] Bt AL, 754
ZAHChaetal., 1999)]] 3t A+ 50] QLo Al A8 2] ¢
& S/l BRE A= ZotE 7] of Pt

2 AtolAl= Al o] FAMA D AlAIE AT Al 72 AR
= a3k Yol tigt dlolE & Al T 54 o= Al 4
o] AWHIE, & ofn|ieAl, AL F71E T3 22 99H

5240] ostol oot

Iz H A

FS-3, FS-4 9 FS-5), =25 A5 | 2(SS)0.2 % 1022 28
ol o & “rolato] ARSItk APS-1, APS-2 , AS, FS-1, FS-2,
FS-3 9 SS= 7w &% A] 27|, BESS € FS-4= AHAMRE
G A, FS-5= 7= AR A 24 9] Stofl A hafjste] A
ool st Al A)5)o] Ya YAR] = HEHIE A2t 4
9] o]F(A A, Sid], 7hAbn] B = RE)S wE Sato| Gl
T ol A] ofEleFo] AL gl W= =YK Al o]
AT} oI5 Al A3l 105-2] 59 7142 7,900-17,000¢ 9]
o]l aL, Thujl The}= 500 g} 1,000 g&] 250 Tk, o] Aol Al o
B¢t code o] 58] 7HefRt A Hi= Table 13} 2}

L=

NP R AOAC (1995)9 ] mheh 22 A7t A
24, Zchil) A2 semimicro Kjeldahly], 2388 714] 5] 514
2 225 Soxhlet] © & 7FzF 24519}
AlA SH2F
1O oo

Ao A ZFH(MFDS, 2022)0] whe} 3)3hH o2 243819
th %, A9 oF 1 g& Ardhe G AAE A thZ o155
TR 0], 4-8(500 mL) W o 7kgh o]} 10 mLof| ZEAH

ZE(K,Cr0,) £ 2-34-8-8 7} 5 0.02 N W4H(AgNO,)
o8 HAste] Alatstolrt.
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AL, o710 0.05% (v/v) 2-H| 2ZFE o ek2(2-mercaptoetha-
nol, C,H,SO)& &3-3t 6 N 4t ¢F 10 mLE 7}gk T}, o]
£ WSSk 100+1°CE 27 5 heating block (HF21; Yamato
Scienific Co., Tokyo, Japan)of| 4] 24 A7t 7F=8a A| A A z5}
ATF. ofv| At #AE AP AlRe At TR sES 40C
oA HEsE o] AR AASHIAL, 0.2 N FALNEF <
Z(pH 2.2, sodium citrate buffer)>.2 %-8(25 mL)3}52
™, o] 5 membrane syringe filter (pore size 0.2 pm, 13 mm,
PN6054567; Pall Co., Seoul, Korea)Z oJ}5}0] A Z23}%tt.
ofuliAl R4S 2% 1A A2 AHES ol gato] o]
L ARRs- B4 7] (Pharmacia Biotech Biochrom 30; Biochrom
Ltd., London, UK)2 41 A|8}511, o] % Hato] AAtaholcl.
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2110 .
Th Kim (2014)0] gk H o whet A 28}¢lct &, 7714
A8 A HEH O A 25 f5to] H|2ZE £35]]7|(teflon bomb,
0d-98-60p; Odlab, Gwangmyeong, Korea)ol] A& 1 g} F
714 B8 14w ZAAF 10 mLE 7181 Ao A 1508 5
S RFSAIY] oh Al =9 2bd Bl & floto] Hl2E 27|15
U A 7] 3L, 7FE O 2 80+5°Co| A 400827t 7HE s & et
AZ o= g gHol H wf7hx] EeAlA Azt oo
A HIZE JE718 235 o] A& AAS L, =S E
100+£5°Cof| A AAto] 1 mL A=} HEE FHHA 7 Tk of7]
o thA] F71d B8 1t AL 0 mLE 713 oL HZE B
&j712] Wal, 7FA(80+5°C, 400 )5H= THH & g ¢ HHES
Stk 7] 248 ARGl BlE Rel | o] 2dko] 1 mL
Awh El9e u) £l FRoka 2% (vh) DAk § 0 A
B3l ok, ol 3 8100 mL)ske] A 23}t

5710 B4 G ARG AT ABNE B AALS L, Lt
=
-

Table 1. Sample code and brief specification of commercial Sik-hae

Raw fish

Manufactured goods

Fish Origin of Weight ~ Pri Sample
is rigin o ' eig rice
species raw material Location (9) (won/bottle)
Alaska Imported & o 500 10,000 APS-1
: Sokcho
pollock  (Russia) 500 8900 APS-2
Anchovy Domestic ~ Sokcho 500 8,900 AS
Black
edged Domestic  Yeongdeok 500 7,900 BESS
sculpin
....... 500 12,000 FS-1

Sokcho 500 8900 FS-2

Flounder Domestic 500 11,900 FS-3

Samcheok 1,000 17,000 FS-5
Sokcho 500 10,000 SS

Sandfish Domestic
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77149 o S (s, QL 28, vl 4
£ ICP-OES (ELAN DRC II; PerkinElmer, Santa Clara, CA,
USA)ell, nl=F 712 (H)2] ¢ ICP-MS (Nexion 350D;
Perkin Elmer)e]l 1#]2] -§-H(50 pLy& U7 tha A5+
ZA(MFDS, 2022)0]] A A= o] Q)= 27 (carrier gas, argon; RF
power, 1,300 w; plasma gas flow, 10 L/min; auxiliary gas flow,
0.2 L/min; pump flow, 1.0 mL/min; pump speed, 100 rpm;
nebulizer gas flow, 0.55 L/min)of| w}2} A A| 5131t}

B8 AR AAE A A8 A o1, 35
£ E chloroform-methanol (2:1, v/v) E£¢-8-o12 AM-3l=
Bligh and Dyer (1959) 2 & SZ3}o] AR5}

APt 2448 328 S TS o83k AOCS
(1998)r ol wheh 2[4k wE of 8| 23}3t S0 capillary col-
umn (Supelcowax 10 fused silica wall-coated open tubular
column, 30 m X 0.25 mm L.d.; Supelco Japan Ltd., Tokyo, Ja-
pan)©| A2 gas chromatography (GC-2010 Pro; Shimadzu
Seisakusho, Co, Ltd., Kyoto, Japan) o]-&3s}0] £43}%i T}
ojuf FA]A 2] A4t Lo 2~H 2= 14% BF,-Methanol -§-
HE o]goto] A=k Leal AlR F¢-H(injector) X
flame ionization (FI) 7% 7](detector) 2=+ 250°C2 31532
], AY 2 E(column oven) == 180°CoflA] 87t A3t
& 3°C/min® & 230°C7HA] 524171 the 1583 4] 5k3ict
Carrier gas+= He (54.0 mL/min)-& A8-5}1L, split ratio= 1:50
o2 Sgic. BAE AL AR A9 0k Bolat 2704
FX43%F 37 (Supelco 37 Component FAME Mix.; Sigma-
Aldrich Korea, Seoul, Korea)?] ™&-& A|7H(retention time)
v ske] FATEAL, EERO] fle A4 A= £
(Ackman, 1986)9] equivalent chain length (ECL)x} B]uls}
o] ZA31ch Wi FEZ 0 2= methyl tricosanoate (99%;
Sigma-Aldrich Korea)E A5} th.

SAXZ

3 AN ol vlojelo] 2 WA W o4 A (5%
9] %) SPSS A #7]1A|(SPSS for window, release
10.0.1)°] 23+ ANOVA testE o]-§-3t0] EAHEA8E 3 Dun-
can®] TH591714-& A3,

Zn 9 D3
Ut et

Algk A8l 10Z[H e A8H(APS-1 @ 2), B3] Al3(AS), St
AJSH(BESS), 7F4k] A|8(FS-1, 2, 3,4 5L 5), =55 4] 3f(SS)]
©] 100 g & UHHAJE $I5F-S Table 29} et AT A]3)] 1052
100 g & =5 812k Hto] 69.242.5 g, W 9] 7} 65.0-74.4 go|

o RLEN = She By

oJof EA 153
AT} Al Al8)] 105 742 100 g & o= T2 SS7F74.4 g©

2 714 =9k, THe-0 2 FS-1(70.4 g), FS-2 (70.2 g), APS-1
(69.8 g), FS-5 (69.5 g), FS-4 (69.1 g), FS-3 (68.9 g), BESS
(68.6 g), APS-2 (66.5 g)¢] £=0]211, AS7} 65.0 g© & 7}k
Ak SHANE Al Alsf 1059] & o & FS-12H FS-2 1
£, APS-13} FS-2 71%, APS-13} FS-5 718, FS-49} FS-5 1
£, FS-33} FS-4 718, APS-2¢} BESS T159] A9 717} 18
Zholl f-9J21¢l Zpol= QIITHP>0.05). YRo] FAo8 BHF
S Al Alsl Al SS(HE] Alal, EA] A8, SId A8l 71ARm
Aol 9 =25 ) o] i T B R A7t 744 g0 =
7P =0k, TR0 = ZRAm] Al 8f(69.6 g), SIth 418l (68.6 g),
e A1s(68.2 g) B EA] A50(65.0 g)9] =]l et, ZhAkm]
Alaf], e Asf B 3o Alsfo] - 222l Aol 7t fislT
(P>0.05). 3+, Al Al o] 4= b2 Al &2 ol A8l
o] =100 g & #71411] 78.6 g, Wl 80.3 g, =5 77.7
g, B4 734 g) (Kim et al.,, 2018)f H]3}o] H3h=H], o]= 4]
ol Al 57 F 7Hra7g o] glon, fmolof AR FAlo
7Fek A9 9] FRFO 2 AT Ajt 2 A= 7] wizolet
=] 9 ch(Kim and Kang, 2021).

Al Al 100 g B 105-9] ka2l gheke- afo] 12.743.8
g, W97} 6.8-17.2 go| Utk Al A3 10£9] 100 g F =5+

Table 2. Proximate composition of commercial Sik-hae

Proximate composition (g/100 g)

Sample code’ 1 isture ;gigli Crudelipid ~ Ash
-1 098£0.1°% 17.20.0° 3.110.4  4.8£0.1°
s 2 66.5£0.5° 15.8£0.0° 55:0.6° 6.0£0.0°
Range 66.569.8 158-17.2 3.14-55  4.8-6.0
Mean 68.2+2.3% 16.5+1.0° 4.3%1.7° 5.420.8°
AS 65.040.3"° 12.9:0.0®® 6.4+0.3 8.90.5%
BESS 68.6£0.5% 6.8+0.1C 3.6£0.1%® 6.9+0.5%
1. 704£0.3° 16.0£0.0° 4.2£0.3" 5703
2. 702:05° 88:0.1" 4.0£0.2% 51:0.1%
3. 06891017 15.60.1° 4.9:0.6 55:0.1%
5 69.5:0.1% 13.5:0.1¢ 3.4%0.7% 6.8£0.7°
Range 68.9-704 7.5-16.0 34-49 5.1-6.8
Mean 69.6:0.7% 12.3t3.9° 4.1+05° 5.8£0.6°
Ss 74.450.3* 12.880.0® 4.4+0.8® 5010.19C
Totalrange  65.0-744 6.8-17.2 31-64  4.8-8.9
Total mean  69.2¢25 12.7+3.8 4.4%1.0  6.0+1.2

ISample codes (APS, AS, BESS, FS, and SS) are the same as ex-
plained in Table 1. *The different letters (small letters or capital
letters) on the data in the column indicate significant differences
at P<0.05.
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W FHFS APS-10] 17.2 g0 & 7P =9k, Tt} 0 & FS-]
(16.0 g), APS-2 (15.8 g), FS-3 (15.6 g), FS-5 (13.5 g), AS
(12.9 g), SS (12.8 g), FS-2 (8.8 g), FS-4 (7.5 )] £=0]9l2.
BESS7}6.8 g© 2 7P Wkt kA gk Al Alsf 105-2] 2tk
ul 2] Shek 2= APS-2, FS-1 712, APS-29} FS-3 718, AS®} SS
150 A 2 1 bl 714 Q1 Aol gldEH(P>0.05).

dmol FHo R EReh Al As) AlF 5521 100 g & =
o FFS W Al 16.5 g0 = TH w0k, v R
A Al(12.9 g), =75 A(12.8 g), 7] Asl(12.3 g)
o] o|glom, St Alel7} 6.8 go = 7 WekoL), HA 4]
aff, 7pxpu] Alsfl, == Aalo] A 52 AQl Afol7h §lsith
(P>0.05). gtd, At A5l o] bl Al ek AJE-2] F-5ofl
Aol YEo](100 g B 71|71 19.4 g, W7 175 g, =
FE50]16.0 g, BA]7} 17.7 g) (Kim et al., 2018)°]] v]5}o] Lk
=l o= 718 FRE vRS A7 Y T L uiE]of &gt
GaFolet TetE ik Al Al 100 g B 105-9] 24 g
& go] 44£1.0 g, W97 3.1-6.4 go| itk Al A8 10%
9] 100 g F 2 AW SHF2- AS7}6.4 g O & 7P =9kl THE O
& APS-2 (5.5 g), FS-3 (4.9 g), SS (4.4 g), FS-1 (4.2 g), FS-4
(4.1 ), FS-2 (4.0 g), BESS (3.6 g), FS-5 (3.4 g)2] &=0|¢l o,
APS-10] 3.1 g & 7} vropct.

SEATE Al A8l 105-0] AW 5 5 APS-29}FS-3 1
£, FS-1, FS-3, FS-4¢} SS 1%, BESS, FS-1, FS-2, FS-42}
SS 71&, BESS, FS-1, FS-2, FS-4¢} FS-5 71, APS-1, BESS
9} FS-5 7159 A 247F 15 Tholl 1914¢ 2tol= ¢llet
(P>0.05). Yso] T4 o8 FFgh Al A8l Al 552 100 g
S 2AY S A Alel7E 6.4 go = folH o TRk gt
OLH(P<0.05), U A] 4% Al 2] -9 52]AQl zfo]7F ¢l3l
THP>0.05). o]/ Al Al 105-2] 100 g T 2% 3ol
ek At dRofo] A S (HE] 100 g F 7R 7}
0.2 g, WeN710.7 g, =F50] 4.6 g, A7} 5.4 g) (Kim et al.,
2018) 9jof] 7L} 22 ZR7E v A7 wlighv]of &
o e Zil o let wetE Qi

Al A8l 105-9] 100 g & 3] T2 Hato] 6.0+1.2 g,
17+ 4.8-8.9 go| et Al A8 1059] 100 g & 3+ o+
2 AS7}F8.9 gO & 714} =9k, t}S- 0 & BESS (6.9 g), FS-5
(6.8 ), APS-2 (6.0 g), FS-11} 4 (5 5.7 ), FS-3 (5.5 g),
FS-2 (5.1 g), SS (5.0 g)2] &=0]9l o1, APS-10] 4.8 g & 7}
%okt SRR Al Als) 105-9] 2] 3 & BESS, FS-5
18, APS-2, FS-1, FS-31} FS-4 71, FS-2, FS-31} SS 18,
APS-1,FS-2, SS T159] 7 242} T17 Zholl 524 Ql Afol=
212 THP>0.05).

dmo] FHo g E73h Al Alg) AlE 559 100 g & 3
S EA Aef7E 89 go = FoF o R TP E AL, o
o=z 3t A3(6.9 )9 +o&E oA Aol= UL
(P<0.05), LFA] Al A8l 35(7FAk0] A5, e Al 2 =

o Ae

d

el - o -
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s A
E’l‘l‘ : Z:Pﬂ—r

25 48] 79 5212191 2ol 7t GUTHP-0.05). 2, Lee
etal. (0132 A%k 20| 9 A12e] AES}A EA B4 2
AFsh= QoA £n) B 8%:2) 313 Fake 3.5-6.3%
slolgton, o]t A% 3% Fol A7He Age] Goleta v
13k v e 0|2} ol Al Ajh 105:2] 100 ¢ 3 313 T
of that Aol H7keE 7hiey, fRole] B8 g, wel £
F 5ol o3 e 71910 elet maE i,
olAFo] Algk Al 10%5:0] UNAE Shepo] Tiet Ak v
of Bo} Algk Al3]e] Ak AE L izo]o] YubAE 3
© B2olu, /g, WIHR HIF), Mol TH 4T 5
ofaFol Zicka B gic.

(o]
[=]

o

1=

=1
S

s

ool

Al Alel 105 el Asi(APS-1 % 2), 2] 43}(AS), 3t}
AS(BESS), 7HAt] ASl(FS-1,2, 3,4 9 5), =55 A]8l(SS)]
9] 100 g & ¥ == Fig. 17} 2} A2 48] 10£2] 100 g3 4
T= 3ol 43+1.1 g, F97F 3.0-6.7 go]qlth Al A3 10
%01 100 g & PE= AS7}6.7 go & 7P =gk, the o g
APS-2 (5.2 g), BESS (4.7 g), FS-5 (4.6 g), APS-1 (4.1 g), FS-1
2 FS-4 (2% 3.8 g), FS-3 (3.6 g), SS (3.2 g)¢] £=0] ¢l aL, FS-2
7}3.0 g0 & 7}AF ol

32|49k, BESS$} FS-5 1%, APS-1, FS-17} FS-4 712, FS-1,
FS-37} FS-4 1%, FS-37} SS 118, FS-29} SS T189] 72 7+
7} 7145 Zhell 9941 2tol= §llth(P>0.05). Y=o FH e
2 ek A A Al SE(HE Alsl, BA] A, Sty 4
aff, 7FAkn] Alsl W =5 AlE)9] 100 g B A== WA Al
746.7 g0 = 71 =0kaL, the 0 = W] Alsfel Sith A]sf (&
4.7 g), 7HAm] Al8l(3.8 2)9] =ollom, =5 A871 3.2
g 2 71 JIFtH(P<0.05). HH, Heu et al. (1995) T3l
ol A 0] Z-gof| gt Aol A EA Q] Sk -2 T
Eafl50] 75 chymotrypsind} trypsin 51} 22 & A7} thek
prElo] Qltkarl Bargk vt gt o|ef o] x| Alsfe] e
7F U] Al o] Aol vlste] =2 A2 EA] Y] 2 aad
& JAIsH] $Jste] Hrkst A9 wfFolaf Tk lck(Lee,
2012). 3}, Kim et al. (1994)2 A E 7F-22)4k0] © Ao A]
3l S 913k A-roll A LA o] Alsl 2] d= &Ad717 ke
Alglo] 3.2-3.6% HE FAISF AL Kk vp Qlck Al
A3l 105-9] Grof et Aata njFto] Kol Al Alg]2] o
T Al fAF A A E R AR Sl HALY] HEgl oF
25% (Kim et al., 2000a)] B]8}o] E3] Lro}, AT o1E2] 4=
AHE AR 221 F9 shuel 1HEE FHdiths oA A
8] ofm|7h Qlohar SeE GlaL, Kim et al. (1994)9] 27of 4]
off Aol iRk vtz w|Ro] Hol et =& e 482
T 25, A Agl, sl Alal], 7FAka] AlEl(FS-1, FS-3, FS-4
9 FS-5)9F -2 8F-2] A= Al o2t o] A3t 7hsE Ao
2 JE Qo
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Fig. 1. Salinity of commercial Sik-hae. 'Sample codes (APS, AS,
BESS, FS, and SS) are the same as explained in Table 1. *The dif-
ferent letters (small letters or capital letters) on the bar in the col-
umn indicate significant differences at P<0.05.

3k, Ashe) SRt Aol Holt e Ajshr} vl of
5 Aafo] ]5te] Wok=u), o) 2t 2l] Z4142) apatite
[Ca,(PO,),(ECLOH)] (Kim et al., 2000b)2} Zezlo 2 14
o} 5me] A7k ujo|e} TErE|9lch. webA] 2 43
of SJulof Al Bk G| Aol 7k 2L Bef Ajshurts 3
w3t o] Aol7} 2 430 ARo|(BA, e, 7he] L
282 A2 A3l7k o ulvh 9 202 Bk,

£ ofojizAt 82 U XN

o

Al Alel] 105 e Asi(APS-1 % 2), 2] 43}(AS), 3t}
A(BESS), 7HAt0] ASH(FS-1,2, 3,4 9 5), =85 A]3l(SS)]
9] F opu| At Sk Table 33} 2tk Al 48] 105-2] Fof
0] AR A0 F5oll BAIjlo] B 1650] S U Al
A3l 105-9] 100 g & F-obr] AR 3HFe] ¥ 914 5.65-16.32
g, B2 11.69+3.76 go| et Al A8 1029] 100 g & &
obu] Al 3HES APS-10] 1632 g0 & 714 =9k1, thg o7
APS-2 (15.38 g), FS-3 (14.56 g), FS-1 (14.52 g), FS-5 (12.28
g), SS (12.04 g), AS(11.54 g), FS-2 (8.09 g), FS-4 (6.60 g) 5
9] =019l o1, BESS7} 5.65 g & & 714 wropch.

Hmo] FH O 2 HRe Al Al AlF 5E(EE Alal], EA|
Alaf], St Alsf, 7FAn] Asf 9 =25 Al5)9] 100 g & &
ofu|ieih ohe- WEf Asl7F 15.88 g0 = 7H =9k, v
o7 =25 A (12.04 g), BA] A3l (11.54 g), 7}<kn] Al3]
(11.20 g), SIh 2] 3] (5.65 )2 =0 ATt Als 71Ap] A3l 5%
7] 100 g & Z o] Ak T2 HL17E 6.60-14.56 g, Bt
2 11.20+3.68 go| 91 3L, FS-3 9 FS-10] ZH2} 14.56 g 2 14.52

1

1o

of
o2
A
o,
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gO & tha =9k, thS 0 2 FS-5(12.28 g) 2 FS-2 (8.09 g)
of o) %loH, FS-47}6.60 g o= 71 Wttt 1] Asf 2
2] 100 g F Fotu] A 52 APS-10] 16.32 g 2 APS-29]
15.38 gofl v]sto] =qkeh Al Al8) 105-2] Tl A& A4 5h=
ofu|le At F =2 ofu| e ANCHA ob] Ake] 10% o] ) Al
O] F5of| WA Qo] L5 aspartic acid®} glutamic acido| 1Tt

S, Al A3l 105:9] 100 g & 241 Fa=obn] Ak 959
T o A A opw|iete] gk 2402 717t 2.43-8.00 g
42.8-49.4% WIS E AA| obn|=Ake] Aitof] oFfF 5 WA=
ol ek Al Agf| 105-2] dotu| Al FHFER v o
Kol Algtofm| e Ak A= 2] ¢F2 tryptophans A| 2J3HCHH
AS 9 FS-29] < methionine, APS (2% 2.%), FS-1, FS-5,
SS2] 7A-¢ histidine, BESS, FS-32! FS-42] 72 methionine 2!
histidine©| it} T3, lysine> 57 A1 A3 ofu] Ak O &2 ¢F
A 1 tH(Yoon et al., 2010).

Al A8l 105:9] 100 g Fo] 45 Al 1A ofu] 4kl lysine
o] Fhefat 2 AL 747 0.34-1.58 g H19] 2 6.0-9.7% H9E
Al 7kl ZFo| 7k Qlsich. A mofof| whE Al 71xim] A5l 55
7k 100 g B9 lysine®] gHeF @ 240 7k70.42-1.27 g ¢
A 6.4-8.7% W=, A& 1holl 244 FAlskl o ol 8L
o A= 2ol 7} Zich. Al T e A8l 25-2] 100 g & lysine 3
o 717} 158 gt 1.44 g, 248 7121 9.7% U 9.3%2, Al 7}
Apu| Alsf o= e gkt 24 o] fAFSHATE Al 7ERb] 4]
e} e AlsiE Al Qg L A] Al A 8f 35-9] lysine T
0.34-1.06 g M|, 242 6.0-8.8% HS Lepfglct. o]e}
22 Al Alal] 1050l Ttk 37 ARk ofn|eAke] St 24
07 njFo] Hol TRE A0 7 i Ut AREES ¢
Algh Edd AFt =] Wt A A 02 sk B FY
HZ A Q1 Ho A oJu|7} okl Tk QiTh o] of 22 Alut 4]
o] Froll whE Fobm|Ake) gyt 2409 Alol= Y& ©f
ol &gt Apoli= FE0| L, o 7L} W72 vighu] Afo] i
ola} TetE|QiTh

X =g

Al A8l 10E[H e AlSH(APS-1 B 2), B| A]3f(AS), 3]
o ASH(BESS), 7FAHu]| AJSH(FS-1, 2, 3, 4 & 5), =75 A5
(SS)]9] AHAE 2408 Table 492} ), Al Al8] 2] B4 #|
WAL 4= Al e Alale] A9 21-24F HRI(APS-17} 21
&, APS-27} 24%), 7HAk] A8l 9] 739-26-29F W 9I(FS-2 A
FS-30] B 29% FS-57} 27%, FS-1 9 FS-47} 26%), AS<)
73928, BESS 9| 7-9-25%:, SS9| 74-9- 275 0|9tk o|ek 2
2 Al Al 1050 Y dEolR Azt Als) 1He] A4
A ARl g=o] A 2ol 7} Q= A2 Y=o 9] zfojet 7EF 7}
9] 57 9 sheko] Wk 15:0, 20:0, 16:1n-5, 20:1n-7, 22:1n-
9, 22:1n-7, 16:2n-4, 18:3n-6, 18:3n-4, 20:3n-3, 20:4n-32] &
= ol &gt FaFol et Tt ik Al Al o] A kAl 24
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Table 3. Total amino acid (TAA) contents of commercial Sik-hae
Amino acid APS? AS  BESS FS SS
(9/100 g) -1 2 Mean -1 2 3 -4 -5 Mean
The 077 074 076+002 052 024 070 035 068 028 054 051+0.19 060
47) (4.8) (4.8) (45 (42) @48 (43 @7 @42 (44 (4.6) (5.0)
Vet 047 043 045:003 030 012 036 016 034 015 028 026:010 033
(2.9) (28) (2.8) (26) (1) (25 (20 (23) (23) (23 (2.3) (2.7)
lle 082 080 081+001 055 025 070 034 068 029 051 050£0.19 057
(500 (5.2 (5.1) 48) (44) (@48 (42) @7 (44 (42 (4.5) 4.7)
Leu 142 134 1.38+0.06 088 044 126 062 118 052 096 091+0.33 0.95
(8.7) (87) (8.7) (r6) (78) @®7) (7.7) (B1) (79 (7.8) (8.1) (7.9)
Val 095 086 091+006 062 034 078 045 077 038 063 060+0.18 065
EAA (5.8) (5.6) (5.7) (64) (60) (54) (56) (653) (58) (5.1) (54) (5.4)
phe 072 069 0712002 051 028 067 035 061 031 055 050016 055
(44) (45) (4.5) 44) (50) @46) (43 @42 @47 (4H (4.4) (4.6)
His 037 036 037+001 038 012 032 017 034 015 027 025+0.09 026
(2.3)  (24) (2.3) (33) 21 (220 (1) (23) (23) (22 (2.2) (2.2)
L 158 144 151x010 090 034 126 063 127 042 098 091+0.38 1.06
ys 9.7) (9.3 (9.5) (78 (60) (@B7) (78 (87) (64) (8.0) 8.1) (8.8)
Arg 090 095 093+004 062 030 078 039 076 040 060 059+0.19 068
(55) (6.1) (5.9) (64) (63) (54) (48 (52 (61) (49 (5.2) (5.6)
Totgl 800 761 7831035 528 243 683 346 663 290 532 503+1.79 565
(49.0) (49.4) (49.3)  (45.8) (42.9) (47.0) (42.8) (455) (44.1) (43.4) (44.8)  (46.9)
Asp 165 178 1724009 112 072 147 075 159 077 132 1.18+040 123
(10.1) (116) (10.8)  (9.7) (127) (10.1) (93) (10.9) (11.7) (10.7)  (10.5)  (10.2)
Ser 070 069 070+0.01 045 028 067 035 067 033 059 0524017 056
(4.3) (45) (4.4) (39 (50) (46) (43 (@46) (50 (49 4.7) (47)
- 200 266 278017 211 104 256 178 278 112 202 2.05+066 1.95
(17.8) (17.3) (17.5)  (18.3) (184) (17.6) (22.0) (19.1) (17.0) (16.4) (183)  (16.2)
Pro 082 076 0.79+0.04 073 044 077 065 084 054 097 0.75:0.17 0.73
Non- (5.0) (4.9) (5.0) 63) (78) (53) (8.0 (58) (82 (7.9 (6.7) (6.1)
EAA? - 082 070 076+0.08 097 028 090 045 087 040 093 071+026 079
y (5.0)  (4.6) (4.8) (84) (5.0) (62 (56) (6.0) (61 (76 (6.3) (6.6)
Ala 111 093 1.02¢013 069 037 104 055 095 041 095 0.78+0.28 (.90
(6.8) (6.1) (6.4) (6.0 (65 (72) (68 (65 (62) (7.7) (7.0) (7.5)
032 025 028+005 019 009 028 010 023 013 018 0.18+0.07 023
yr (2.0) (1.6 (1.8) (16) (16 (19 (1.2 (16) (20 (1.5 (1.6) (1.9)
Total 832 777 805:039 626 322 769 463 793 370 696 6.1741.90 639
(51.0) (50.8) (50.7)  (54.2) (57.0) (53.0) (57.2) (54.5) (56.2) (56.6) (55.1)  (53.2)
Total 16.32 1538 15.88+0.66 11.54 565 1452 809 1456 660 12.28 11.20+3.68 12.04
(100.0) (100.0) (100.0) (100.0) (99.9) (100.0) (100.0) (100.0) (100.3) (100.0) (99.9)  (100.1)

'EAA, Essential amino acid. °N-EAA, Non-essential amino acid. *Sample codes (APS, AS, BESS, FS, and SS) are the same as explained

in Table 1.

% E2dl4H(polyenes)> g A82] % 63.2-70.7% R1¢]
(APS-10] 63.2%, APS-27} 70.7%), AS2] 7$- 38.7%, BESS
o] AL 67.5%, 7} A3|9] 7% 42.8-53.5% HL(FS-19]
51.0%, FS-27} 47.1%, FS-30] 44.0%, FS-47} 53.5% 2 FS-5
7} 42.8%), SSO] 7L 35.6%2, A8l 10& & SSE A &J3k
2] 9%-9] A7k i = 7H = 3deh Al Al 1052] =8 7]

HHAH10% ©]4) - A|HH4AHL palmitic acid (16:0; 435l 105
L5, oleic acid (18:1n-9; 71A}1] A&) 55, SS, AS ¥ BESS
@} Z+8- 8%), linoleic acid (18:2n-6; ASS A 9)5t A5 9%),
eicosapentaenoic acid (EPA, 20:5n-3; FS-4& A 2|3t 7}A}0]
A1) 4%) 9 docosahexaenoic acid (DHA, 22:6; APS-1, AS,
FS-39} 22 3%) 5 ol itt. o]} o] Alaf o] F- Thol| A%
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Table 4. Fatty acid composition (area %) of commercial Sik-hae

1

1o
of
o
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O
Jm
ox

O

X131 10£2] EPA, DHAS} Z+
2 FS-19] A% 7F7F10.6% 2 8.3%, FS-29] - 7+2+ 10.5%
a2l 7.4%, FS-39] A9 247} 12.7% 9 10.5%, FS-49] 49 7+
7} 4.8% 9 4.1%, FS-59] 7H<- 7+7F 12.7% 9 8.6%, APS-19]
739 7¥7F 8.7% W 11.4%, APS-22] 79 7+7} 3.7% 2 4.8%,
© 7F7F 8.1% U 17.7%, BESS2] A% 2% 1.1%, SS
o] A 247+ 9.9% 9 8.5%0] 31tk whekA|, A% HHstAS

i R SR g

upa}

Ls

) APS’ FS
Fatty acid AS BESS SS
-1 -2 -1 -2 -3 -4 -5

12:.0 1.1 0.9 14 0.7 1.0 3.0 1.0 1.3 0.8 27
14.0 1.2 0.8 7.8 1.1 27 3.7 34 22 4.1 26
15:0 - - 0.7 - 0.3 0.3 0.4 0.2 0.4 0.3
16:0 17.1 12.6 20.8 14.8 15.0 16.3 17.0 17.2 16.5 16.6
18:0 23 2.0 35 1.8 2.0 2.1 21 2.0 1.8 1.9
20:0 - 0.2 0.3 0.3 0.1 0.2 0.2 0.2 0.1 0.1
22:0 0.3 0.2 0.3 0.2 0.1 0.2 0.2 0.3 0.3 0.5
24:0 0.8 0.2 1.1 0.1 1.2 1.1 1.7 0.8 1.2 0.5
Saturated 22.8 16.9 35.9 19.0 224 26.9 26.0 24.2 25.2 252
16:1n-9 0.7 0.2 2.2 04 2.2 1.5 341 - 24 24
16:1n-7 1.4 0.6 5.2 0.2 6.5 6.7 8.4 56 8.3 7.3
16:1n-5 - 0.1 0.3 0.1 0.2 0.1 0.3 0.3 0.4 0.1
18:1n-9 8.2 94 14.1 10.6 12.1 12.2 11.8 1.4 13.3 20.6
18:1n-7 1.8 14 1.3 1.8 4.5 4.5 53 3.8 53 5.2
20:1n-9 1.3 04 1.7 0.2 1.0 0.7 0.7 1.0 1.2 1.7
20:1n-7 - 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.7 -

22:1n-9 0.6 0.1 0.2 0.1 - 0.2 0.3 0.1 04 1.6
22:1n-7 - - 0.2 - - - - - - 0.3
Monoenes 14.0 12.4 254 13.5 26.6 26.0 30 22.3 320 39.2
16:2n-4 - - - 0.1 0.2 0.2 0.9 0.8 - -

18:2n-6 41.0 59.9 6.5 59.9 26.2 229 13.6 39.8 14.6 11.6
18:3n-6 - - 0.1 - 0.1 0.1 0.2 0.1 0.1 0.1
18:3n-4 0.4 - - 0.6 - 0.2 0.2 0.2 - -

18:3n-3 1.2 1.6 2.0 34 1.9 2.0 1.6 23 1.9 14
18:4n-3 0.1 0.1 26 0.1 1.6 1.8 1.6 0.4 23 14
20:2n-6 0.1 0.1 0.2 0.1 0.2 0.2 0.3 0.2 0.3 0.2
20:3n-3 0.1 0.2 0.7 0.2 0.3 0.2 0.2 - 0.3 1.7
20:4n-6 - - 0.1 - 14 1.0 1.6 0.6 1.3 0.1
20:4n-3 - 0.1 0.5 - - 0.4 0.4 - 0.5 0.5
20:5n-3 8.7 3.7 8.1 1.1 10.6 10.5 12.7 438 12.7 9.9
22:5n-3 0.2 0.2 0.2 0.9 0.2 0.2 0.2 0.2 0.2 0.2
22:6n-3 1.4 4.8 17.7 1.1 8.3 74 10.5 4.1 8.6 8.5
Polyenes 63.2 70.7 38.7 67.5 51.0 471 44.0 53.5 42.8 35.6

'Sample codes (APS, AS, BESS, FS, and SS) are the same as explained in Table 1.
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o] EPA 2 DHA®| 2Jgt 247} 7157 0] 71 == Al 4] el=
APS-1, AS, FS-1, FS-2, FS-3, FS-5 @ SS¢} -2 7%0]¢lt}.

271 B

5718 Wk A] A Al 4eAkR o okt B Rel 28 3
afo] F4-jo] Uek(Mok et al., 2008). o] g Aol F2
& gl ot olo] B 53} ge HURE Yrlstel

LB Al Alsf 10E[HE AlSH(APS-1 E 2), 2] 23]
(AS), SIt§ Al8l(BESS), 7}4ku| Alsf(FS-1, 2, 3,4 & 5), &=
F5 A3)(SS)]e] #7114 S AuE BHOoR Zhg, <l
ZE, ttds 2 58 243 Z3k= Table 59 2t A
o A3f 10521 100 g F Zh4 oh2 ¥ 9171 38.3-495.8 mg,
o] 170.5+143.9 mgo 2 W97} Wolar, Hapr) 7t Al
A3l 105 7100 g & 2 T2 AS7H495.8 mg o =2 7t
A =071, TS0 & FS-3 (327.9 mg), FS-2 (208.7 mg), SS
(179.2 mg), FS-1 (134.0 mg), FS-5 (121.4 mg), BESS (85.2
mg), FS-4 (67.2 mg), APS-2 (47.3 mg)2] <=0]%1 2™, APS-1
0] 383 mg O 2 7P Wokth dmo] FAHOE BRS Al 4
off Al SE(HE Alal, A Als, Sief Alsl, 71Ake] Alsf 9
TR5 AE))9] 100 g F 2 2 W A] Al 71 495.8 mg e
2 7P =9k, the o8 EEE AlE)(179.2 mg), 7FAba] A
3(171.8 mg), 3o} 413}(85.2 mg)| <=0l e.H, g 4sf7}
428 mgo &2 7Y Wolth T dREo|2 Az2H Al A5 9]
L S 7hb] A8l 552 739 ¥ 917F67.2-327.9 mg,

Table 5. Mineral contents of commercial Sik-hae

0] 171.8+£100.8 mg, HEl Al3]] 25:-2] 3¢ W7} 38.3-47.3
mg, 70| 42.846.4 mgo| ek, 242 AukA 0 2 e} 28
of| == EASHAA AA|RA] 7], Al 32 W 5 420] 23] 9f
o 59 25 9 o2k 417 o] TR A=A, FHe F L
2 ofe] 7HA] A A A gko] of o] #ofstal(Beto, 2015). -
UEE 3R T AlololA] AHE7] 4 FUdax(The
Korean Nutrition Society, 2015) 52| sl=2 &4 Q. g+
H, 3= oFsts](The Korean Nutrition Society, 2020)f| 4]
= 2ol gt 19294 =) /9] 4 A4 31w 800
mg O 2 AASFAL QUTh. Al A3l 105-2] 100 g & A oFF
£ 19-204] o] 92 A 4171eel ulste] el A5l
© 4.8 5.9% H|(APS-10] 4.8%, APS-27} 5.9%), AS] A2
62.0%, BESS®] -2 10.7%, 7H2hu] Al5)] A2 8.4-41.0%
HOY(FS-10] 16.8%, FS-27} 26.1%, FS-30| 41.0%, FS-47}
8.4%, FS-57} 15.2%), =35 Al8]9] -9 22.4%0]%]c}. uf
2hA], 19-29A4] =} 'JAdo] Atk A8l 100 g A F6F5=
249 17 7150l 7ItE= Ao == AS, BESS, 7Han] 4]
3l| 42(FS-1, FS-2, FS-3 @ FS-5) W SS 53} -2 7%0|3ith.

Al A1) 10521 100 g & 91 T=F2 H 971 68.4-506.0 mg,
Bto] 167.1£130.7 mgo| gich. Al Alal] 1022] 100 g @ 2l
SO AS7}506.0 mgO. 2 7} =9k, the0 & FS-3 (236.8
mg), FS-2 (190.3 mg), FS-5 (145.4 mg), SS (139.7 mg), FS-1
(137.0 mg), BESS (92.0 mg), FS-4 (82.0 mg), APS-2 (73.6
mg) X APS-1 (684 mg)9] =o|qlt}. Y=o AR i

Mineral contents (mg/100 g)

Sample code’
Ca P K Mg Fe
1 ) 38.310.42 68.4+0.6° 127.2+1.12 43.610.3° 0.6:0.0
APS -2 47.310.5 73.6+0.9° 176.014.1° 31.0£0.3° 1.310.0
Range 38.3-47.3 68.4-73.6 127.2-176.0 31.0-43.6 0.6-1.3
Mean 42.816.4¢ 71.0£3.7% 151.6+34.5* 37.3+8.9* 1.0£0.54
AS 495.8+4.1%A 506.0+4.1° 189.7+2.7% 126.4+1.18 2.0£0.08
BESS 85.2+0.4%C 92.0+0.8%8 315.844.79"8 30.8+0.1%4 0.6+0.0%
-1 ) 134.0£0.8°? 137.0%1.1¢ 194.142 .49 51.8+0.3 1100
2 ) 208.7+1.1° 190.3+1.0¢ 280.8+3.2f 35.6+0.2° 1600
3 ) 327.9+1.8° 236.8+2.2" 210.1+1.9¢ 56.8+0.3" 0.70
FS 4 ) 67.2+0.4" 82.0+0.8° 318.6+3.7" 24.2+0.22 0.4:0.0
-5 121.4+0.7° 145.4+2.7° 312.4+3.59 54.2+0.39 0.610.0
Range 67.2-327.9 82.0-236.8 194.1-318.6 24.2-56.8 0.4-1.6
Mean 171.8£100.88 158.3+58.4°¢ 263.2457.98 44 .5£14 17 0.9+0.5%
SS 179.2+1.1% 139.7+0.3°8C 170.5+2.4A 42.740.2% 1.0£0.04
Total range 38.3-495.8 68.4-506.0 127.2-318.6 24.2-126.4 0.4-2.0
Total mean 170.5£143.9 167.1£130.7 229.5+70.6 49.7429.1 1.0£0.5

ISample codes (APS, AS, BESS, FS, and SS) are the same as explained in Table 1. >The different letters (small letters or capital letters) on

the data in the column indicate significant differences at P<0.05.
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TF A A8l AlE 552 100 g & 91 o E 2] A8l 71 506.0
mg o & 7P = 4al, v o & 7R A 8f(158.3 mg), =T
A13li(139.7 mg), 1T 4]30(92.0 mg)2] =o] 2, el A3
7F68.4 mgo = 7h Wkt 5 HRol R A2 Al A6
of Q1 e 71Abn] Al 5F2] 4% #9171 82.0-236.8 mg,
o] 158.3+58.4 mgo| 3o, We Alaf 2%0] AL = W9
7} 68.4-73.6 mg, H-o] 71.0+3.7 mgo|§lch. ¢l utz o
= w, golf, 91243} DNA, RNA 52| 412} nucleotide 5]l
3R] QoA AAAA] 715, AAS] | A EAY £,
W A7 A, A-9719 BEe 2Ase 9% Aot 4
A pH $7) 53 2o o FR3 2] 7152 weeln gl
U, 78] Bz Aol A7 7ol o] qlof A o 217} A
2 a2 A#A I tH(The Korean Nutrition Society, 2015).
3tH, Sk %F513](The Korean Nutrition Society, 2020)0] 4]
= ol et 19294 =+l JAd o] dd d% 5= 700
mg©.2 AAISL 9lek. A2 AJs) 1052} 100 g & ol e
19-204] k] 1) 7 Aol vlste] ey Alsle] 4
9.8-10.5% H(APS-1°] 9.8%, APS-27} 10.5%), AS®] 7%
72.3%, BESS9] 749 13.1%, 71A}0] Al8l9] 42 11.7-33.8%
H(FS-10] 19.6%, FS-27} 27.2%, FS-30| 33.8%, FS-4
7} 11.7%, FS-57F 20.8%), SS2] 72 20.0%0] Itk whaha,
19-204] S o] A2k 413 100 g& HHI519.E v 219
A% 7150l 7IdE e Aeze We A8 15(APS-2), AS,
BESS, 7pAtn] Al8f 5% 25 5SS 3 -2 9F0|qiet. dnt
H 0.2 Qe BE AFo] 2% F-4o] 9lo, o] chat 13
RE A 2 Qoluhx] gk AR UA ek

Al Al 105:9] 100 g & 25 T #9171 127.2-318.6
mg, Ho] 229.5+70.6 mgo| it Al A5 1052] 100 g
T 4E IS FS-471 318.6 mgl. 2 714 =3k, th2 o2
BESS (315.8 mg), FS-5 (312.4 mg), FS-2 (280.8 mg), FS-3
(210.1 mg), FS-1 (194.1 mg), AS (189.7 mg), APS-2 (176.0
mg), SS (170.5 mg), APS-1 (127.2 mg)2] <=0]gith. Yo
Al A8l 559] 100 g & 25 2 Sl Al 7} 315.8 mg
o2 71 731, 0% ] A3)(2632 mg), BA A9
(189.7 mg), E25 48)(170.5 mg)e] w0l gLo.0], e 4l
7F151.6 mgo = 71 Wlth FY dmol= AlH Al 4
39 2 oS 7hA| sl 552 - H917E194.1-318.6
mg, F0| 263.2£57.9 mgo|gl o, W A5 232 Ao
#9]7} 127.2-176.0 mg, o] 151.6+34.5 mgo| e} 252
o o] L5eAl 2 Woll EAsHHA AFFES 9 pHE| 24, 41
259 TR A, = T UEER ol 2o v S STHAIA
O 2 Qg AT FHAHSS oo T a3 S gtk
&4 Qlth(Yoshimura et al., 1991). 3+, $=- 9F5}+3](The
Korean Nutrition Society, 2020))| 4= Zr-gof thdt 19294
=W J49 dd dF HdHES 3,500 mge = A5k 3]
of Al A8l 1059] 100 g & 25 oF2 19-294] F212
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AU A A F=el Blske] Be Alsio] A9 3.6-5.0% 9
(APS-10] 3.6%, APS-27} 5.0%), ASS] 7% 5.4%, BESS?]
73 9.0%, 7FAHm] Alale] A2 55-9.1% HE(FS-10] 5.5%,
FS-27} 8.0%, FS-30] 6.0%, FS-47} 9.1%, FS-57} 8.9%), SS
o] 74§ 4.9%0]3ict.

Al Alsl 1059] 100 g & vRivls s W7k 24.2-
126.4 mg, H4+o] 49.7+29.1 mgo| Tt Al Al8) 10Z2] 100
g & 1y S AST7}F 1264 mg o & 7P =9k, ok
© & FS-3 (56.8 mg), FS-5 (54.2 mg), FS-1 (51.8 mg), APS-1
(43.6 mg), SS (42.7 mg), FS-2 (35.6 mg), APS-2 (31.0 mg),
BESS (30.8 mg)2| £=0]¢].oH, 7}xn] A8 FS-47} 24.2 mg
o= 7P otk dmofd Al Alsl 559 100 g F vh1H]
& A A A7 1264 mgo = TP E30AL, o R
7HAFm] A150(44.5 mg), =R A6l (42.7 mg), "8E A15H(37.3
mg)®| =olglem, St Alel7} 30.8 mgo.= 7 Wit &
A Ymol& Al zE Al 48] 7F100 g G vkl SRR 7t
2] 8] 5%0] A9 W97} 24.2-56.8 mg, Hto] 44.5+14.1
mgo| Lo, We Asf 29] 79 H 917} 31.0-43.6 mg, Fto]
37.3+8.9 mgo|Qith. wh1H| & W, AlEZfH 2 Qo] 2
EABPAA 50 717 9l oleh, T 714 9 H7]4] o | A] of
ARG, B0 A3} ol 7]oshe A= A A Uth(Yo-
shimura et al., 1991). 3+H, 3= 9F8}3](The Korean Nutri-
tion Society, 2020)0|4l+= ut1u|Eoll tht 19294 =i &
39 4 W AHTE 360 mg O = AAISHIL Qlrt. Al 4]
3 105-9] 100 g & vkl o2 19294 949 U A
& AFIEoll vlske] e Alslo] 49 8.6-12.1% HLI(APS-1
o] 12.1%, APS-27} 8.6%), AS2] 7% 35.1%, BESS2] 4%
8.6%, 7}Atu] Alafe] A 6.7-15.8% WHL|(FS-10] 14.4%,
FS-27} 9.9%, FS-30] 15.8%, FS-47} 6.7%, FS-57} 15.1%),
SSO| 7% 11.9%0°] 1t whehA, 19-294] =W E/do] Al
A8 100 g2 A58t o midle2] A7 7150l 7|t ==
Ao 2= HH| A3l 15(APS-1), AS, 7FAhn| A8l 3E(FS-1,
FS-3 9 FS-5), SS 53 -2 65-0] 3ict.

Al A5l 1059] 100 g & & S 9171 0.4-2.0 mg, 3
o] 1.0+£0.5 mgo| itk A= Al8) 105 7+9] 100 ¢ & & 3¢
2 AS7}2.0 mgO & 7Y =941, the- 2 & FS-2 (1.6 mg),
APS-2 (1.3 mg) FS-1 (1.1 mg), SS (1.0 mg), FS-3 (0.7 mg),
APS-1, BESS, FS-5 (2.5 0.6 mg), FS-4 (0.4 mg) 2] £=0] it}
Aol Al Asf 559] 100 g & A g2 HA] 487} 2.0
mgO 2 7 129kl th2 0 = | Ao =5 AR
1.0 mg), 7F4Ha] 218}(0.9 mg)©] <=o]lom, St 4|37} 0.6
mg O 2 7P uiofth T U Hmol 2 A2H Al A8 71100 g
T A S 7k Alef 559 - 1 91710.4-1.6 mg, Bt
©] 0.9+0.5 mgo| 3L, Wel A8} 9] 75 H917}0.6-1.3 mg,
0] 1.0+0.5 mgo|gich. A2 v|g F7|ds 8 3w z2rl
ojuf mleZ =R, 7k A2t W S5 Sofl == EEskaL, AW A
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229 SR A7, T12| AL ARSHA] of 1 ] tjAfel =2 o=
#2491 cytochrome®] Zd3tof| Trojst= Aoz defA gle
), Aol W2 A7 doiinto] ofu gt Axl=ol| Ak A
"o wo| vbstth Abbaspour et al., 2014). 3+H, 3+
9¥5}3](The Korean Nutrition Society, 2020)0)| 4= Ao ofj gt
19294 U T/ o] dd A A= 10 mg o= A|A|51aL
QAT Al AlEl] 105:2] 100 g & A T2 19294 FA9 o
o A A1l vlsto] e A8 2] 73-9- 6-13% HFI(APS-1
0] 6%, APS-27} 13%), AS] 75 20%, BESS2] -2 6%, 7}
Zpu] A8 2] 742 4-16% HL(FS-10] 11%, FS-27} 16%, FS-3
o] 7%, FS-47} 4%, FS-57} 6%), SS2] 7% 10%°] it} what
A, 19294 =) F/d o] Al Al 100 g= AdH ek o &
o] A% 7150l 7|t == Ao 2= | A8l 15(APS-2), AS,
7EAba] Ael] 2F(FS-1 9 FS-2), SS 53 =2 5&-01 it

o|/e] dutg njFo] Kol FY mo|® A2H Al A5
Zholl F714 ghegoll A kol 7} Qs A2 W m o] of w gha- -7,
A7Heo 57 3 2/94] 52 Ao wizo] ek HekE Tk, E3,
F7149 HgdomA Al A= A9 % AS, BESS,
FS-1, FS-2, FS-3, FS-5 9 SS Z+& 73£0], 919] 39 APS-2,
AS, BESS, FS-1, FS-2, FS-3, FS-4, FS-5 ¥ SS 72 90|,
ul14|459] 749 APS-1, AS, FS-1, FS-3, FS-5 W SS -2 6%
o], Aol 4 APS-2, AS, FS-1, FS-2 W SS9} 78 5%0] 7]
o= At
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