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1. Alg € 3s 84

2 Ao AL8E Ao] AA(Conger myriaster skin, (MS)& thatglar FAL 7 223 Al ZoA WEs o
2 Tl oz 2% W AAS Bt (MSE FZ Ax7] (HyperCOOL HC8080, BMS Co., Ltd.,
S Algste] 54 A

z3lga, Axd A8 717414 Ed9 (IMF-3260S, HANIL, Co., Ltd., Korea)Z

CollA] Raslgdtt. 21FE 8 o) Ahs}ebA(99.5% pure) @ A4 7}~ KOSEM (Saha-gu,

Korea)oll Al +438F3ith. £ Ago] 2881 EE & Al 2 ¥F2 ¥4 e 345 9A A=ZvEady
=]

AHA ~AD] 2AA o]4kslErA(supercritical carbon dioxide, SC-C0,) F% FAE Algsle T2 Axd

shlth. &2 ol AF(Park et al., 2019)A A4H HA Z=1S 7|Wo = 55

A, s2 AxE S 2% 60gS 200mL F&= &7]d HUbstar, ¢t X (PU-2088-C02 plus, JASCO,
Tokyo, Japan)E AF&38le] sl= oz 5 &7 (0,5 AP ch. SC-CO.E F& £7]0 =Usta A=

A 29S FZ3 e fr|gte] Bl 29S8 Eagith. SC-C0,9 F42 27g/mine® A Ea &
ZZ A7Fe 22Xt 7 uAEgTE. SC-C0,E FEH CMS LY (S00)S 71 B4 w7bx] -50T <] otAle) Rs}
ATt.

Sl 2 gk OMS oY FEL o Raud Wi, S. Park et al., 202D we} F=3=A. AAAE k-
ZZ% (MS SU(HCO) 2 W¥-¢kzk 223 (NS 29(C00)e F7 B4 w71x] -50C9] o] BAsYL (&
1).

3. LY AAL(EA) 29 o}dAF 7I5-ES
NS 7FR 12 (CSH)S A7) 9130, Hastelloy 276 (Phosentech, Korea) @ A|ZE 200cm ¥ X3 o}l A4 ul
2718 A}&35lo] ol AS 7Rl (suberitical water hydrolysis, SWH)E <3)sl9itt.

ZFEFSHAl, 3gel Ex® NS ¥ % 150mLe] 5
1 o

A H WA ZH7; AMPa 2 154 7 Eeeld, 44 <

Q2
A S ALEFle] WFSAZro] Z22E w7lA] 200rpmlE A|ZE wwEgith. CSHE o3« (CHMLAB, F1091-
= A =

hydrolysis efficiency (%) = (Sh/Sr) x 100

(Sr @ F= A 48 A8 TF, Sh @ o3 & ol Ax FE59 5F)

4. 24 4 #HU}

4-1. AAF

CMS 2 w)A B8 u] A A (colorimeter; Lovibond RT series, The Tintometer Ltd, Amesbury, UK)E A}-&3}
o GG, A T2 L(EE), A«(HA) 2 bx(34)9 323 Hu=E AdHAN, 3T ZHNES #H> L
=94.92, ax = -1.04, ¥ bx = 0.19 o|t}. Hg2 A H 43t AU



[0085]

[0086]

[0087]

[0088]

[0089]

[0091]

[0092]

[0093]

[0094]

[0095]

ZIHSdl 10-2023-0077374

4-2. A 24

7IA AzvtEIY Y (GO E AHEste]l e WHer F3E OIS Lo AWt 248 AAskdo. At vl

[e]

|
g o] ~E (fatty acid methyl ester)™ American Oil Chemists’ Society methods (Society, 2009)°] ulg} =
=%

7&%’;5}71], 0.1g9] AEE 2mLe 0.1% C17 EFH 7= 2k (heptadecanoic acid)-NAk(hexane) &3} ShA] 25mL

3}

BN = E‘rn, 3uLe] 0.5-N FASGER-e-E §HE& Frlelal 30 & &3¢ §, 75CAA
& 3, S8 AL 1087 WX U2, 3ule 4HE3FE 4 (boron trifluoride)E F7}
HESAIZT. mhA ez A NG AZoA 1087 YAAIZ F, 3uLe] i H10%

FUEFTS H7MeIAT. FA(syringe) & ol83to] TS sl 0.22-pm &5 ZeHddd &7
o] akdth. Agilent GC Al=¥lES ARE3Ste] A WAEE A 83T

71 E 18 Ak BAlo] ALgE 214 A=RlEadR(60) E 2AS Uep Rolt
* 1
Parameters Conditions
Instrument Agilent 6890N GC System
Split Splitless
Inject Temperature 250°C
Carrier Gas & Flow Rate He, 0.5 mL/min
Oven Condition 140°C(5 min) — 4°C'min for 25 min — 240°C(17 min)

Detect Temperature 260°C

Supelco sp. 2560, capillary column
Column  Fused silica Capillary 100.0 m * 250 pm = 0.2 um film
thickness

4-3. A& HlElT]

g gyes FEE (NS & W A8A HIERD (HERD A [HERE], Dy [EeRAEE],

E
-4, MK-4])& t}2 ¥ (Cao et al., 2020; J. S. Park et al., 2021)clA <7t =45 wWyow

EEO &ar7Ia A A3bel o5/ SR AU TE. 0.20-um
o, &MS HPLC system (JASCO HPLC system, Tokyo, Japan)o 2 F+3a}itct.

* 2
Pk Vitamin A Vitamin D Vitamin E Vitamin K>
' (Retinol) (Cholecaleiferol) | (Tocopherol) | Menaquinones-2)
Wavelength 325 nm 265 nm 298 nm 250 nm
+himm 35°C 40°C 30°C 30°C
Temperature
Michile alisse MeOH : Water | ACN:MeOH | MeOH : Water MeOH : [PA
P (90 : 10. v/v) (90 : 10, v/v) (95:5,viv) (80 : 20. v/v)
Flow rate 1 mL/min
Column Luna 5u C18(2) 100A (4.6x250 mm)
Injection 10 uL.
volume
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[0097]

[0098]

[0100]
[0101]

[0102]

[0103]

[0105]
[0106]

[0107]

[0108]

[0110]

[0111]

[0112]

[0113]

[0114]
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4-4. & ek

g8 9@ o9 Ao FFE I (52 [Hgl, F [Pb], HlA& [As], 2 7}=F [Cd])S Ahmed "3 (Ahmed,
Haq, Cho, & Chun, 2017)011 e} SAEAT. g AHs 2 #497] (Tri-Cell DMA-80, MILESTONE, Ital y)—E—
Abg3ste] =439,  Pb, As, ¥ CdE ICP-OES Optima 2000DV (Perkin Elmer, Shelton, USA)E A}-83}o]
gtttk A=+ S748tal E7o] Yo 550TColl A 2441 St a7bskginh. 27t -, AlE

A ZYHESGEFOZNEA FA] HEE oHste] A|F &Aooz AHge}

_IlN

Do
T
=
8
Nl
% mlm
O_u _|

k.

5. CSHe| ols}ehd &4

5-1. A2, pH, ¥ vlolok= (Maillard) WH3 WAE 54

CSH pHE Ao A pH meter (Thermo Scientific, ORION STAR A211)E A}&3dte] =AY, pH meters =4
A pH 4, 7, 2 99 HZYZA W &AE AMRSI] RAF .
CSH A2 o] W (Jeong, Park, Nkurunziza, Cho, & Chun, 2021)ol we}, A< 4-1¢] e = 4

CSHY & 9 3=k (Ax A% 100g @ FF3~ g)2 Lee’ s method (Lee et al., 2021 whe} AA ).

Z umd g2k (Ax d3 100g F 28A 4R [bovine serum albumin, BSA]Y g)& ¢kzF 4% Lowry s
assay (Lowry, Rosebrough, Farr, & Randall, 1951)% EA=t}.

A, &4 As FFS 400nLo) 2g9] FABIUEE 2 10g0] BAUEFS 943 fAAA Axst], HE
Buls 500mL2 ZA4sTk. vk 8 BE 8ulel FHFHSd 0.1g9 FAALEYUYEF (potassium  sodium-
rtrate, Rochelle salt) % 50mg®] EAHtE]lE 43 A7 Axste], HF HFy&= 10mL=E 2433
Ay gN A % BE 50:19 vEE 293 o}e, CSHY 0.6mL 2 Lowry' s €9 3nLS H7bsle] 2% Ho &
skl 20‘:' Eob obdo] Bk, mxeto g | Folin-Ciocalteu A ¢F 0.3uLS F718la o] £3d&ES %“a'oﬂ
Al 35 FQF HAsIITh. wlo]|AREHOIE W5 E AFESY 750mmoll A FEEE AT

<

CSH ofm|w=Alk shake ok7F =A% Henderson WY (Henderson, Ricker, Bidlingmeyer, & Woodward, 2000)el u}
g2 FA =S

8 opniks Ayl Yk, CSH 2g& 30mL ol&kEe] H7bsta 1A13F &<k 283 HEd vs, 2443
B e WX &, 0.2-um A5 AEA DEHE ARSI o). §92 1260FLC FF HE7VI
(Agilent, Santa Clara, CA, USA)7} #&¥ Dionex Ultimate 300 system (pump, autosampler, oven, and
ultraviolet [UV]; Thermo Fisher Scientific, Waltham, MA, USA)S A}g&3Sto] HPLCE Eaf #2415 3it}h.

Als e &0 AZF 4omM IMPHEE (pH 7), &ul] B7F 33k Bol 5 /oA EYED /W EE (10:45:45 v/vh) <L
VDSpher 100 C18-E (46. 6mm X 150mm, 3.5um; Opti-Lab, Munich, Germany)Z AF&3le] FaFHAT. & 3
A7ZHE 3580|311, AY 25F 40T, A8 25+ 20C 2 ¢ ¥3+= 0.5ulo]t).

P33 AE7E 450mme] W= 34 2 340nme] o)7] Aol A o-Z e 3| = (o-phthalaldehyde) S AZ3d}ar,
305nm2] wE DI 2 266nm2] o7] 3}-7gof A ZFe2dWdSAlztEd 2ol =
(fluorenylmethyloxycarbonyl chloride)E& FHE3FG . UV A&7+ 338mmell A #8] oln|w=AkS &30}

)

_11_



[0116]

[0117]

[0119]

[0120]

[0122]
[0123]

[0124]

[0125]

[0126]

[0128]

[0129]
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5-4. 3AVa} 24

CHS W 2,2'-ofA -t (3~ gulzR| o} & -6-= 29 D) T EF S [2,2' ~azino-di (3-ethylbenzothiazol ine-6-
sulfonic acid)diammonium salt, ABTS+] &% AA% 2 2
power, FRAP)S] 3aksl &4 Jeong (Jeong et al., 2021)¢] wa} EAxdrt. dde =HLE Roy (Roy et
al., 2020)°] <3 FHHAT}. Trolox= XT AR AMEHAD, BE i3 &4 Aye o3 9
Trolox Y3 (Trolox equivalent, TE)9] ] oz FA|EC},

2
rlot
i
oo |
W
T
ey
2
D
=
=
o
-
(¢}
o,
oy
(@]
=
oQ
o
=
s
(e}
>
o,
o
=
s

6. TA #4

we 3% A Y Hy £+ EFE ANE FAEY. B4 A (one-way analysis of variance) SPSS
(version 25.0, SPSS Inc., Chicago, IL, USA)E A}838le =, H o 93 2o]= Duncan’ s
multiple range testsol &8 AAEATH; P < 0.05%= Fojwd Aoz 7FFHT).

<AdZAH>
1. CMSe] oiFH el =4
st7] & 32 w4 Axd NS tiErdl 245 vERd Aot
X 3
Compositions Raw material (%)
Moisture 1.50=0.14¢
Ash 1.18+0.149
Crude Lipid 71.90+0.12°
Crude Protein 21.10=0.41°
Carbohydrate 4.32+0.22°

- Values are expressed as Mean+SD
- Different letters indicate significant differences (p<0.05) according to Duncan’s nultiple
range test

A7 F 38 FEFSE, £ AA(crude lipid)9 o] 71.9+0.12%= 7F¥ =9kal, & WA (crude protei
n)°] 21.1£0.41%2 HE °]3dt}t. ol#fg A= ONS7F A 75 24 F xﬂzoﬂ }%%! e oHr-3 Ak
o] ZFe FEYYE AARETE. 2HI7F-3E R AEe Aty AEH L A A FY sttt

A= (chromaticity)s AWAF Fujo] FgS
=8 OIS 2o NEg ¥4 Slolth(=

w FU o
=)
N
e
N
ko
%
ko
rO
ol
QL
o
S
2
o
N
k-
>~
rir
i)
o
%
ok
iy
il
ft
o
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[0130]

[0131]

[0132]

[0134]

[0135]
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¥ 4
Conditions L a* b*
SCO 60.49+0.99° -3.19+0.08° 9.75+0.61°
HCO 53.53=0.76° -1.42+0.09* 21.33+0.89°
cCco 52,20:£0.49° -1.78=0.08° 13.48+0.79°

- Values are expressed as Mean+SD

- Different letters ndicate significant differences (p<0.05) according to Duncan’s multiple range test

- SCO: Supercritical CO» extraction C. myriaster skin oil, HCO: Hexane extraction C. myriaster skin oil. CCO: Cold pressed C. myriaster
skin oil

o
N
=]
>
il

Fz3A, L 7 (HE)L SC-00,2 29 CMS £.9(S00)0] 60.4940.992 Fo)8tA =94, e

-5 NS 2 (HC0)e] 53.53£0.76, W-+2F == CMS LY (CCO)e] 52.20+0.49% F2]gt =Fo|7}F §l
Atk

AL = AA H&& AAste I 807 % 3tk o7& A2l HCO 2 CCO0x= Au|Atoll Al ghulj&] 7] el iy
| A7l 223 v, SC-00, FEE Ea ANE CMS 248 Fgo F= oA HE] AAZQ o] Ho] gr}.

_13_



[0136]

[0137]

[0138]

[0139]

[0140]

[0142]

[0143]
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# 5
Fatty acid (%) SCO HCO CcCco

Capric acid (C10:0) 0.34=0.01* 0.33=0.03* 2.32+0.052
Mystric acid (C14:0) 3.92+0.06' 5.35+0.11° 3.89=0.03"
Pentadecanoic acid (C15:0) 0.64=0.01% 0.50=0.08% 0.48+0.10%
Palmitic acid (C16:0) 14.35+0.21° 14.40£0.29°  13.43=0.10°
Palmitoleic acid (C16:1) 12.55+0.46° 15.14=0.16°  12.92=0.11°
cis -10-Heptadecanoic acid (C15:1) 6.33%0.15° 5.87+0.17¢ 5.58+0.46°
Stearic acid (C18:0) 3.64+0.22° 3.27+0.192 3.70=0.19¢
Olcic acid (C18:1n9) 8 22.97+1.00°8 22.39+0.22%  23.15+0.26°
Elaidic acid (C18:1) 6.90=0.05° 6.32+0.25° 6.9920.17¢
Linoleic acid (C18:2) 1.40=0.33" 1.000.017  1.01+0.05™
Linolenic acid (C18:3) 0.73=0, 030 0.730.05% 0.70=0.05
Cis-11-Ficosenoic acid (C20:1) 2.72:+0.03¢ 2.42+0.07" 2.61+0.218
Cis-11.14-Ficosadienoic acid (C20:2) 1,56i0,09¥1. 1.54=0.08' 1.57:0.05?‘
Arachidonic Acid (C20:4n6) 0.74=0.03%% 0.59=0.13%  0.49+0.05*
Heneicosanoic acid (C21:0) 1.25=0.06" 1.00£0.113 1.29+0.18*
Euric acid (C22:1n9) 0.17+0.03* 0.12+0.06 0.10=0.02%
C1!.5-5_.8‘1 1.14,17-Eicosapentanoic acid 877+0.10¢ 8,000,004 2.6040.12¢
(C20:5n3) _ )
Cis-13.16-Docosadienoic acid (C22:2 1.20:0.13% 0.88+0.12Y 1.49:0.05"
Cis-4.7.10.13,16,19-Docosahexanoic 4 d , .
acid (C22:6n3) 9,1_&0,02“ 8.89+0.07 9.1110.06_
Nervonie acid (C24:1n9) 0.700.06% 0.36=0.14% 0.5420.04%
To-3 PUFAs 18.62=0.08 18.52=0.07 18.41=0.07
Zo-6 PUFAs 4.16=0.19 3.42=0.07 4.07£0.05
ISFAs 30.65=0.09 30.83%0.14 30.81=0.14
TUFAs 69.35=0.22 69.170.10 69.190.00

- Values are expressed as Mean=SD

- Different letters indicate significant differences (p<0.05) according to Duncan’s multiple
range test

- Xw@-3 PUFAs : Total omega-3 polyunsaturated fatty acid

- Ew-6 PUFAs : Total omega-6 polyunsaturated fatty acid

- SFAs : Saturated fatty acid

- UFAs : Unsaturated fatty acid

A7 ® 5E FFSE, NS 249 S 2 AHEe ZulEAM(palmitic acid), Zv]E#|AH(palmitoleic
acid), 2#xH(oleic acid), olo]zmAIELAAF(eicosapentaenoic  acid, EPA) 2 = ZALEIA}AA
(docosahexaenoic acid, DHA)o|t}.

FuEAF kS SC0o A 14.354+0.21%, HCOoA 14.404+0.29%, = CCOolA] 13.43+0.10%= vteh}ta, FnE
YAb ke SC0o A 12.55+0.46%, HCOoA 15.14+0.16%, Z CCOolA 12.92+0.11%% ebton , LAk 3
S SC0, HCO, 2 CCOoll A Z+2r 22.97+1.00%, 22.39+0.22%, 2 23.15+0.26%% L}EFSETE.

CIZFo Al HEH E & Ao 7]oste T3 1 E¥ 3 XWF(polyunsaturated fatty acid, PUFA)Q]
EPA @HeFS SCOoll A 8.77+£0.19%, HCONA 8.9040.09%, 2 CCOSlA 8.60+0.12% rt. = t}2 =83k PUFAS]
DHA eSS0, HCO, 2 CCOollAl ZHz: 9.13+0.02%, 8.8940.07%, 2 9.11+0.06% I TF.

=, SCO, HCO, % CCO zbell AGAE Aol ol gk 2fo]7h 1% #] ok},

4. A8 vEwl

HIERRL 2 AA] 75l flolds 2 7] =d=, 2del Rletde] #5ehd 4%

o]
AN

)
i)
i)
e
)
o
e
ox
]
¥
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[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0152]

[0153]

[0154]

[0156]

ZIHSd 10-2023-0077374

37l E 62 T o 29 OMS 2 W #El=(retinol), FHZAIHE(cholecalciferol), a-EFF|
= ( a-tocopherol), B+y-EFHE(B+y-tocopherol), § -E 5= ( §-tocopherol), U7 =-
S YER ot (= 4).

2(menaquinone-2)¢] &gk

X6
N 7 ; G
< Retinol Cholecaleiferol Tocopherol (mg/100 g) Bots il
Conditions (1g/100 ) (mng/100 ) - R (MK-4)

HE g e g 5 By - B (mg/100 g)
SCo 467.38+0.46" 8.31=0.02* 59.01£0.35° 9.43=0.17 74.98+4.09 1.27+0.20°
HCO 431.68=0.75¢ 1.73+0.09® 31.63=3.43¢ ND. N.D. 0.62+0.05¢
CCo 438.70=0.33% 0.07+0.01° 99.53+1.10° 9.50=0.05 16.22+0.31 0.74+0.03°

- Values are expressed as Mean+SD

- Different letters indicate significant differences (p<0.05) according to Duncan’s multiple range test

- SCO: Supereritical CO; extraction C. myriaster skin oil, HCO: Hexane extraction C. myriaster skin oil, CCO: Cold pressed C.
myriasrer skin oil

qe-s sl HER AR Al A
SCOE= 467.38+0.49n1g/100ge] 7+4 & gl
431.68+0.751g/100g= FHE °]of, CMS Y] H]ElT]
ZUZAAE (e D)E =4 AE, 2 I /A
olth. CMS & ZUZAAE TS 5009 4§, 8.31+0.02mg/100gZE CCO (0.0
Wl o A4 Jeldow | HC0Y FHZAlHE &3S 1.73+0.02mg/100g ©]Yt)k. o=

=
SC-C0.2 FE% o] Bk D] £2 ¥F LS Avds & + U

/\ﬂﬁ &/K] \:ﬂ HQ_ =i

ﬂ

EFHE (HE] B)&= Az3te] AW «oid 4 e kst dadAd, 2 dadSAth S 22U WlelA a
-, Bty- %2 §-EFHBL S0 L (0 RFAA A&HYoY, ¢-EFHEZL HCOA A 31.63+3.43mg/100g=
AZEATE. S0 a-, B+y- ¥ §-EZAZo] 22} 59.014+0.35mg/100g, 9.43+0.17mg/100g, % 74.98+
0.49mg/100go. = 7%5:1 A3, C0E a-EFAE F3Fo] 99.53+1.10mg/100gE 7FF E=gkvh. ExdZy e
gataiAl = ol Wge v, FE3E Tt E3 abhd XEHH o wFHETA HOANA BEAEE AXHE o g

ol 728 + 5.
o

HElY K= 5 wWaol S 93 FFEEAH(glutamic acid)S y-7FEEAZFFEAH( y-carboxyglutamic
acid)®2 AFA7I= d IF4Le mEdAelw, HER K WEZH2A GlaMatrix Gla) 2 S2~EH 2
(osteocalcin) @A 5 AZ A2 = talolA] 83 IS ), NS oA MK-4¢] -2 SCO
o] A 1.274+0.05mg/100g= 7} =A velgkoem | CCO (0.74%+0.03mg/100g) = HCO (0.62=+0.05mg/100g) 7} =L
‘r]é‘ ]}J\E}'-

Aste AEAN £ FFol =2 TF u

A
= [e} A=}
A8E VeI, 345 T2 Y S Edola ofFo vk vl FAHHE= Ao
EPA 2 DHA &W7}-3%5 918 =4 @3] (GOED)= 3§ 71sd oo ol g 715 Pbel 4% 0.05mg/ke,
Cd, As, @ Hg9 A% 0.1mg/kg® AAsch (GOED, 2021).
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0164]

[0165]

ZIHSd 10-2023-0077374

X7
Conditions As Ccd Pb Hg
Raw material 0.294+0.002° 0.066+0.006 0.701=0.006 N.D.
SCOo 0.004=0.001 N.D. 0.015=0.006 N.D.
HCO 0.048=0.000 0.054=0.003 0.025=0.002 ND.
CCO 0.031=0.001 0.003=0.001 0.009=0.006 ND.

- Values are expressed as Mean+SD

- Different letters indicate significant differences (p<0.05) according to Duncan’s multiple
range test

- SCO: Supercritical COz1 extraction C. myriaster skin oil, HCO: Hexane extraction C. myriaster
skin oil, CCO: Cold pressed C. myriaster skin oil

A7 % 72 #FEsPE, NS 9= (raw material)s 0.294+0.002mg/kge] AsE SHi-3Fa
o]Atolt}., (MS 2¥ = SC0E= 0.004%+0.001mg/kgl 2 7FF 2H& As9
0.001mg/kg® FZ o], npx9te &7 HCO=

3} 3, o]& GOED 7]&
ke vERIaL, CC0E 0.031+
0.048+0.000mg/kgo.2 714 ¥ &S YeERNS G

Cde= A Z4% dAb &S v = FEH5E, (d =52 = 229 o3z Qg "ojufo]-ojufo]" HE&
ek = o9tk CMS 98 U Cd S 0.066+0.006mg/kg® GOED Za A Uglth. CdE SCOAAE HEEHX
oroFir, CCO 2 HCOoN Al ZHzF 0.00340.001mg/kg 2 0.054+0.003mg/kg= A= glch.

o
-

d wE
rlo
S X >R
H oot o

g k. & AW FHEE, d, 2

o 159 VTS WElsd. 548 o
) A W Pb S 0.701+0.006mg/kg S =, GOED
7}t ﬁgi L}E‘rkﬁ} Pb %E—; FZ& F SC0, CCO Z HCOelA  ZHzh 0.01540.002mg/kg,

o r°1'

dusl Wasd, TR FRE CC0,E ALt 0Ue F2AYL W, AAS BaaAT. A X FE
ze Judor F4 PPl 4 B 20e YA, R F2EHE S0,

A fol BAL AANkIG, F
L2~

=
o] A2 dg Aiksl= SC-

3l7] & 8L Ud 7R X0l A& CMS ZERslE (CSH) e 7F

&
b
fol
o
o
o
Suj
B9
po
9
i)
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[0166]

[0167]

[0169]
[0170]

[0171]

[0172]

[0174]

[0175]

[0176]

[0177]

ZIHSd 10-2023-0077374

#* 8
—— Hydrolysis + -
Conditions cfficiency (%) L a b pH

160 59.18+0.29° 40.91+0.19° -0.76+0.07° 7.63+0.23% 6.83+0.01°
-1 opd b ; d
Siberitical 190 64.39=1.00 42.50+0.12% -0.34+0.13 3.41£1.30° 7.20+0.02

water b b b
hydrolysis 220 71.70£1.76° 42.62+0.13 -0.16=0.04 4.64=0.24 8.35+0.01°
9 250 78.62+0.46° 37.02+0.69° -0.65=0.13° 2.56=0.13° 9.04+0.03"
280 85.61=1.81% 39.10+0.054 3.87=0.09* 7.53+0.29* 9.74+0.01%

- Values are expressed as Mean=5D
- Different letters indicate significant differences (p<0.05) according to Duncan’s multiple range test

A7) E 8E AEHE, ppRe Gfol ek F4gl Wt feHon Fohan. A Re oS b
A8 160TANA 59.18+£0.29% ©13L, 7 &2 A82 280TCelA 85.61+£1.81% Att. 7MAE 7t4Es] a8
e FHRE ohe BEF =2 (hydroniun) o o] WE A Fro] mel FrlE BA A9 S 2 2k
g 0F Ry, ot 84 FAAA eRa e ek

7. CMS ZhrESE(CSHS A 9 pH

>
N
=5
oo
o
ui
il
N
&
Mo
ol

| 2ol A e CSHel A 8L oplie YebliRiyk (1= 5).

L7} Foid , CSHO] &Fto] wghAlo A ZAqo = ®alm 1 o] Fxrt. 7t
Ly 01-143} o} (pigment) 9] EAe] FS W W(Lx) el HAE 37.02+
o]ar, ax (HAeA FHA) Gl b (FAoA M) ML Zro] W9l= 242t 0.76£0.07
56+£0.13 oA 7.63+0.23 o]t}

a1
® oo R

K > oo o

H N

S AS Olﬂ l-(’)lt

o ro -
ol

© S

wg H

[

2 2 fr i
:%

> 2

KR

L
ke
L

.83£0.01 o4 9.74+£0.01 HH=Z, Wk =7 =
A oe ad E

[e]
o
S pll gk T w1kt &
gl whe}, A shetE e 9 g EP% AE Zadd.

r‘l

8. CHSY & lzd, £ o 9 wlojok2 k- AXE-(maillard reaction products, MRPs)

7] T o Cisel B8 B4 2 F 9wd, F 9 vholokz wg YYRORP)S 3 4L ek

#Z 9
Antioxidant activities Chemical properties
Coirnne Sﬁgﬁsgzlg FRAP assays Ri:ﬁi 1::;;&1' Total prot;in Total sugar MRPs
TE"g) = (mg TE/g) (mg TE/g) (mg BSA/g)  (mg Glucose/g) (Absg20nm)

160 14.10+0.48° 0.60+0.03¢ 7.88+0.124 401.81+1.65" 7.32+0.15° 0.182+0.001¢

Subcritical | 190 24.48+0.58° 2.69+0.014 13.7120.16° | 409.31=2.86° 8.22+0.16* 0.226=0.001°
hy‘dt:ff;s | 20 20.38+0.16° 3.58+0.03° 18.1120.17° 110.15+0.95° 6.67+0.17° 0.240+0,003°
(] 250 39.89+0.12° 7.06=0.03° 25.76+0.10° 128.27+4.25¢ 7.20£0.10° 0.213=0.002°
280 45.95+0.08° 8.44+0.16° 26.55+0.71° 198.901.57° 8.31+0.31° 0.110=0.001°

- Values are expressed as Mean=SD
- Different letters indicate significant differences (p<0.05) according to Duncan’s multiple range test

A7 & 95 Fxshd, oldAlG JMEdf (suberitical water hydrolysis, SWH) = *g”% CSH W = ¢4 3
2L 110.15+0.95 oA 409.31+2.86mg BSA/g H= ‘/}E]r al, 160 2 190C 9 7MEEs] =0A CSH &
2 sheFS 400mg BSA/g oo, A7) X7F 220CE 2Istd F whuld slefo] HA3] HAHAT. 2%
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= SiHelA Fask 988 sty X7 SR weE B f3d AT Aaste] gl FEe] FAAQA
S U O & 2EdAE dmAe B @ M-S X35

SWHE o] &3}e] =53 (SHY &= 92 160C, 7.32+0.15mg glucose/g oAl 220°C, 6.97+0.17mgE 7+A3}aL
280TC, 8.31£0.15mge 2 F7}atdtt. oledt Ay &7t S7leesE, vz 2 o] Fhehds 2 mlojol=
W37 & 24 REge 9] AFE S AAMeY; a8y 257 o SUbshel wel, mlojorE mh3ES

()
of W 2 e gy,

7t Al ditdoln | #Y-"dk 2R dVE S F8 1A ofwly], HA B

= |13 = = o2 F9d3te] MRPsE AA T, a2 S ZAH o2 MRPsE A3
v, 1 F 4= i), W, 2 dudgy 22 AEshy @] vlef skl CSHAlA MRP = 420nmel A
0 oA 0.240+0.003°]tF. MRP AAFS WS o whel Frbsle] 2207 ol A

>1E

9. CHSY| 3hak3l Al

QA R AFM 2 2HAe] 54 S WAk kst tiek LnjAke] dAjo] EobAal v, M
AsHAlE stebH o e shgheel Wi oE=RE Eol7] A% ¢ AAHS I, (S st 44
< ABTS* 2tdd 47, FRAP 24, 9 ghds SAol ofsf l= ATt

A7 F 9ol A7) H“ﬂ%ﬂ w2} CHS®] aitsl &4 EeIsh 237t vehy k. A7) B 98 Fxsiw, ik

3} Ao FrRE 2o uet dAs wWakgth. ABTSt @l 2AE 160TCoA 14.10+0.48mg TE/g, 280°C

oAl 48.95+0.08mg TE/go.2 YE}RLTI. FRAP #4] A3+ 160TC<] 0.69+0.03mg TE/g A 280TC<] 8.44%

0.16mg TE/go W= vehytt. 398 =4S 160C] 7.88+0.12mg TE/g o4 280C<] 26.55+0.71mg TE/g

o] M9 YER. %71%}19} %A}f‘ﬂ kel Bde] FEF a8 1 2 ndolA sieEE adol St
= gl

10. g4 222 9 sAerage] & 9 47 ohuliite F

3h7] & 102 CMS ¥ % CSHe| opv]x=At A4S YER Zoltt (& 6a WA & 6e).

x 10
Conditions
S —— Suberitical Water Hydrolysis (°Q
s MNIes 160 190 220 250 280
Total Amino Acid Free Amino Acid Free Amino Acid
me/L (%) ma/L (%) me/L (%)
Essential Amino Acid (EAA)
Histidine 987.23. 2.17) 164.72, (12.71) 29.50, (6.08) 54.93. (3.16) 188.12. (2.82) 105.96. (2.41) 844.(1.86)
Isolencine 1440.18. (3.17) 23.74.(1.83) 735, (1.51) 30.51. (1.76) 131.78. (1.87) 76.86. (1.75) 8.08.(1.78)
Leucine .52, (5.45) 33.78.(2.60) 16.82. (347) 7215, (4.15) 375.74, (3.63) 196.84. (447) 19.12, (4.22)
Tysine _(5.58) 11694 (9.02) 33.62.(6.93) 835 (481) 195.01_(2.92) 181.80, (4.13) ND.
fethioni 1182.47. (2.60) 1528, (1.18) 3081 (1.77) 87.09 (1 31) 76.61. (1.74) 3.37.(0.74)
Phenylalanine 143953 (3.17) 2354 (182) 3764 ( 175 86, (2.64) 11582 (263) 912 201)
Threonine 149917, (330) 71.63.(3.33) 23 11 (4.76) 37.62.(2.17) 80.69. (1.21) 30.06, (0.68) 3.72.(1.26)
Tryptophane ND 23.84.(1.84) ND ND. ND. ND ND.
Valme 1793.79_ (3 96) 47.18_(3.63) 1320 (2.74) 3327, (1.93) 799 43_(4.48) 103 60_(2.34) 6132, (13.55)
Total 13352.77. (29.40) 520.60, (40.16) 143 41, (29.56) 38043, 21.82) 1533.7135.(22.98)  887.551,(20.15) 115.166. (25.42)
n-Essential Anuno Acid EF_AAJ
Alanine 3883.97. (8.55) 64.58. (4.98) 3495, (720) 164.36. (9.46) 172499, (25.8%) 77975, (17.71) 134.70, 29.73)
Arginine 369353, (813) 272 50, (17.16) 1125 (183) 8430_(483) 16382, (0.25) 19057, (433) 1355, (0.34)
A ND. 820, (0.64) 11.25.(232) 20.52. (1.18) 2,30, (0.04) 4.10. (0.09) 0.19. (0.04)
Aspartic acid 3597.91_(7.92) 1493 (1.15) 67.72,(13.95) 362.46_(20.87) 6168_(0.92) 196 33_(4.46) 1.79. (0.39)
Citrulline ND. 16.03.(124) ND. ND. 20.62. (0.44) 20.06. (0.46) 1.87,(041)
GABA ND. 2494, (192) 8.00. (L.65) .73, (0.39) 3.15. (0.05) 4.28. (0.10) 0.17. (0.04)
Glutamine ND 29.65.(2.29) ND. ND ND ND ND.
Glutamic acid 6100.11. (13.43) 12.42. (2.56) 13.62, (0.78) 15.73, (0.24) 14.87. (034) 202, (0.45)
Glycine 7367.90.(16.22) 4928, (10.15) 326.64. (18.81) 2425.87.(3633) 1270.05, (28.84) 15826, (34.94)
Omithme ND ND ND ND ND ND.
Proline 4323.67. (8.52) 67.32,(13.87) 172.51. (9.93) 629.59, (9.43) 682.60. (15.50) 24.99.(5.52)
Serine 2131.04. (4.69) 18.99.(3.91) 108.53. (6.25) 16.38. (0.25) 192.135. (4.36) 1.28,(0.28)
Taurine 5141 (0.11) 53.26.(1097) 5153, (297) 57.63, (0.86) 33.15,(1.21) 4.28.(095)
Tyrosine 921.00. (2.03) ‘4 04 (1.85) 9.85. (2.03) 45.06. (2.59) 155.84. (2.34) 107.72. (245) 6.73. (1.49)
Total 32070.55. (70.60) 775.81,(59.84) 34329 (7044) 1292 48 (78.08) 512527.(77.02) 332915, (79.85) 33647 (74.38)
EAA +NEAA 4542332 129640 486.70 167291 6638.99 4216.70 451.64
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SWHE CMS ©halal W) Fefol= AdHS Hubslo] olu|iAle] WES fE3U),

A7 %10 2 X 6a WA E Ges W, CMS 9EoA, a2l (glycine) @ FFEF(glutamic acid)<
Zy7F 7367.90mg/L (16.22%) 2 6100.11mg/L (13.43%) 2 7}F4 %L olulxib pAAd R o= eyt &8 oy
A Fo A, o7 (arginine) @ B} (taurine)-E ZHz: 222 .50mg/L (17.16%) 2 185.75mg/L (14.33%) =
AT

CSHON A o} AT Eab(aspartic acid) e SHH €% 160C 2 190CoIA 22 67.72mg/L (13.95%) 2 365.46
mg/L  (20.87%) & 71 A YEhwTh. 220CHRT ¢ He LA, 2 220TolA  2425.87mg/L
(36.35%), 250°C oA 2425.87mg/L (36.35%), 280°CollA] 158.26mg/L (34.94%) & 714 o 3raks vtehglct.

of2=EARS gfRUol Ao JFE WAL Z§ FES FHdke TS VA ATES AT A
ok, el AR F0A B A A BEE Aestn dmed 3 A4S o] adAelt. gedd, &
g 3 ZEA(proline) ¥ L& opv:witE I SAE v, d2 3E, Iy de gl dxstely da9
el 7ot

VoAb A7) 2o AP B A olidstea | oldAlget A2 EA &ulE ol & MY F
dee] thE2EY AWUEE PURA 58 28 oo B B ey teides FEsted adelgs
Ae AFadrh. (MSEZHFEH 53 094 AEA Vs AFS Axshs d AgE e dF AN
2 244 vETe £ FFPeR AFHTL. SC-C0E S £9S anyor FE3e], 1FHY 24 A
et FEET e F3 2AS A Avb, 2x4E (ISe SWHE ke 58 2k oEH FUkE
Btk SWH-/d% CMS 7hFEa &2 fefe]= Y opmiagbo] Fisto], A5, Al 9 sEE Al A
Hom &84 F Sl

=y

EHI

Extraction of Qil

SC-CO; Extraction Solvent Extraction Cold Press Extraction

% 23 ) 2R
A% 4
2

1. CO; task 7. Pressure mdcator R

2 Pressure gauge 8. Heat exchanger * Sample 60 g

3. Cocang bach 9. BPR valve » Temperatme. $5°C

4. Safery valve 10 Separator * Presswe J0MPa + Sample 100 g

5 Man pump 11. Sampie colisctor + Exwactontme 2h + Solvent 1L of hexane

6 Eleomcindcalor 12 Gas flow merer » €O, flow rate 27 gmmn + Extraction 40°C. 400 rpm, and 24 h
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EH2

Suberitical Water Hydrolysis

Suberitical Water Hydrolysis Conditions

Temperature : 160, 190, 220, 250, 280°C

Pressure © 4 MPa
Time © 15 min
Rotation speed  : 2001pm
Ratio T 13503 g:150 mL, wiv)

Pressure vessel
Pressure galge

Safety Valves

Needle valve

High Pressure Reactor

. Stirer (Double Impeller)
Electric heater

. System control panel

. Sample collector

P A e

oo
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k1
N2
N

(4 () |2 («

160°C 190°C Brisel iR 280°C
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