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-1 A 24

7] AAle] 2014 QA oS EAE o] &d FE AAAAY FH 24 FEF WY B 20 PSS
A18}17] _,/]5}04 GC(Gas Chromatography) (6890 Agilent Technologies, Wilmingto .
) EfIyAgs JE EAste] Eatge]l A7) wiZel, Zzke] AMARS g<lsty] fla, wEs)
e wojujo] HEo] &olatAl sigith. W, wmlolarT Az Wy sAdx

< Faste] 747 SAsY. TAF SR, o5 Gas (Hy, He, Mixed air)e] WlBE HolFE ¥+,
GCol A& Aar, Instrument/Online A~XESJo}E A383le] Front inlet, Oven, Front detector® A% 2
gk &, Oven 2%7F AA 252 250Co =3t A4S 21835iry. Agat 242 AWk We o 2

™

uplco , Bellefonte, PA, USA)¢} Hlmale] eletdar, A Ay w3 A3 (%) o2 Yebio.

:':s
_
w
=
i
2
ofo
o
2
32
o

il
5]
M
o
%)

721
Sl
300 bar, 300bar, 250bar, 250bar,
No Name of fatty acids Hexane
45°C 55°C 45°C S50
1 Lauric Acid (C12:0) 0.33 0.30 0.33 0.37 0.28
2 Mystric Acid (C14:0) 4.09 410 4.09 443 3.76
Myristoleic Acid
3 0.26 0.30 0.26 0.28 0.23
(C14:1)
4 Palmitic Acid (C16:0) 15.43 15.50 15.38 15.67 15.47
Palmitoleic Acid
5 2.65 2.60 2.64 2.79 2.45
(C16:1)
6 Stearic Acid (C18:0) 1.73 1.70 177 1.63 247
QOleic Acid
7 45.73 45.70 45.70 45.16 45.20
(C18:1n9QC)
Linoleic Acid
8 28.56 28.60 28.67 28.46 29.24
(C18:2n6C)
Linolenic Acid
9 1.22 1.20 1.22 1.20 1.19
(C18:3n3)
Total= 100.0 100.0 100.0 100.0 100.0
FSFA 21.58 21.60 21.51 22.10 21.68
IMUFA 48.64 48.60 48.60 48.23 47.88
Tw-3 fatty acids 122 1.20 1.22 1.20 119
Zw-6 fatty acids 28.56 28.60 28.67 28.46 29.24

N.B.: SFA= Saturated fatty acids
MUFA=Monounsaturated fatty acids
TFAs=Total fatty acids

RT= Retention time
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[0075]

[0076]

[0078]

[0079]

ZIHSd 10-2019-0023262

#* 2
Sl
5 Name of fatty acids 300bar, 45°C  300bar, 55°C  250bar, 45°C  250bar, 55°C
o.
1 Lauric Acid (C12:0) N.D N.D 3.77 N.D
2 Mystric Acid (C14:0) 2.36 2.37 2.47 239
3 Palmitic Acid (C16:0) 17.95 18.01 1755 18.19
Palmitoleic Acid
4 1.48 1.50 1.46 1.50
(C16:1)
Heptadecanoic
5 5.30 4.88 4.78 494
Acid(C17:0)
6 Stearic Acid (C18:0) 2.87 2.88 2.80 294
7 Oleic Acid (C18:1n9QC) 39.75 40.03 37.94 39.62
Linoleic Acid
8 28.67 28.72 27.68 28.80
(C18:2n6C)
Linolenic Acid
9 1.60 1.61 1.55 1.60
(C18:3n3)
Total= 100.0 100.0 100.0 100.0
ISFA 28.48 28.14 2137 28.46
IMUFA 41.23 41.53 39.4 41.12
Tw-3 fatty acids 1.60 1.61 1.55 1.60
Tw-6 fatty acids 28.67 28.72 27.68 28.80

N.B.: SFA= Saturated fatty acids
MUFA=Monounsaturated fatty acids
TFAs=Total fatty acids

RT= Retention time

o

oo oX
BN o o N

AR 2 LY AWt 24 1 1 (vpo]la=zsg Ax) 2 2 (5Z27x)9 2ol YEWd. +
S o] &% ZAAAY BEE FE2 LU dAR fFARS AWAE 2SS vERA, diAR owrt 6
E| Ak (linoleic acid)o] FX3}ch
ot &9l
Alef] 204 ZQAA olitsg A s o83 & AAMAAY FHl LYY —%‘% U 9 20§k
Skstr] fste], Ab7kel #AREETHE AOAC, T H 969.1 (2005)9] WHo= HAsglon, £ A
Rancimat ¥ (743 Rancimat, Metrohm Co., Vasel Swizerland)< 0]%:6}01 FP3E . &, mlolazy)

Wil BAUE PHOR AT BT Fo) 20U THsel 247 FAsA
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[0081]

[0082]

[0083]
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¥ 3

47} (mg KOH/g)

557
300bar, 300bar, 250bar, 250bar,
Sample Soxhlet
45°C 55°C 45°C 55°C
Microwave
dried 3.76+0.48 5.90+0.17 3.28+0.39 545+0.40 7.44+0.13
i
Freeze
dried 5.63+1.09 6.35+0.64 3.62+0.62 5.83+0.94 8.38+0.46
i
FZ 4
4B 7H (meg/kg)
FExY
300bar, 300bar, 250bar, 250bar,
Sample Soxhlet
45%C 55°C 45°C 55°C
Microwave
it 3.91+0.44 3.50+0.51 2.91+0.71 3.91+0.64 3.92+0.86
Freeze
dried 2.80+0.36 3.81+1.06 3.84+0.59 3.80+043 4.04+1.13
5
Induction time(h)
e T3
Sample 300bar, 45°C | 300bar, 55°C | 250bar, 45°C | 250bar, 55°C
Microwave dried 0.12 032 0.11 0.19
Freeze dried 0.17 0.22 0.08 015

O A, APFAEE)Y] AS SUdF5Ee o W veEivda 2%Vt E
vt Z 202 Az ZMAAZ fl 2de] Atmrl AR AMAZ o
wi, & 27 55T % 250barelA 7HE @A vERRTE (3 3). B3, iksEvhE 259 4
FolAE Aes Hlorw, Ax WHHEE dAE fARE AxR Yeiston, FA7xske] 45T 4 300bar =
2 o] 7hd w 23 %

F5d e
P& FAMANE et (E 5).

1 HlaL

(3
2 to
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[0085]

[0086]

[0087]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
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A9l 2. BAARE F AAAY FY BA

A7] AN 3oA FEF XA FA EAS e TLC (10em#10cm, 0.2mm 7, Macherey-Nazel, Duren,

Germany) & ol&sl3lom, X/ &wiEs S2EXE, WwS, WERA B &S 50:8:8:2 (v/v/v/v/)o] HI&=R
Abgaldnh, A7) Aol 3ol 53 AXAE FREISVES 111 (v/v) §AOR o] AERE o833l
o FFEEAZE ¥23E]YF U (phosphatidylcholine)S AFEEFTE. TFAIZH 2, TLC ZYolEd TF&E2
F AR (JAD)E 7hete] A2 F AAREIE = Al Yo A iz AT, A F EeelE

AW A e SeAIaL e = Y] AR Yol A4 4 dis Fdsiit.

A}, = 3o uvehd mpe} o], FEsH QIAdo] FEE ASs &

PN
= T 9}1%‘\]:]'

o

A¥ 3. AAAAZ R E 54 24

3-1. AA T,‘:_L/H

5 9 AR FAS) Astel, 5% 784 = £
@ AAAAY AR (slolam Ax
1

Z=

wr AAd] 14 slelAms Az w: 5AAZY 7 7}
=
o

S ] 9o BSA(bovin serum albumin)S E&+E
A=z /*}“‘13}04 750nm°ﬂ"1 FTHEE S5t B9 1E A4S A, A8E A5t T ol
Kol
E

R
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[0095]

[0096]

[0098]

[0099]

X6

ZIHSd 10-2019-0023262

Total glucose

Reducing sugar

Soluble protein

Sample
(mg/g) (mg/9) (g/100g)
M1 96.67+2.00 17.83+1.15 30.61+0.33
) M2 178.67+1.97 2453+2.43 38.85+0.40
Microwave
dried
M3 121.77+1.66 14.3041.35 24.36+£0.33
M4 158.17+1.64 19.05+£1.77 33.53+0.38
F1 365.65+3.59 22.87+1.54 32.24+0.36
F2 340.29+2.74 30.69+2.51 36.38+0.71
Freeze dried
F3 95.37+1.79 17.25£1.15 25.45+0.37
F4 150+2.40 19.61+2.44 29.88+0.81

M1

: Deoil microwave dried powder, ratio 1:10/ M2 : Deoil microwave dried powder, ratio

1:20/ M3 : Microwave dried powder, ratio 1:10/ M4 : Microwave dried powder, ratio 1:20/ F1

: Deoil freeze dried powder ratio 1:10/ F2: Deoil freeze dried powder, ratio 1:20/ F3 :

dried powder, ratio 1:10/ F4 :

Feeze dried powder, ratio 1:20)

Feeze

I A3, F 69 vERA wiel Zo], F 9 H YUY IS 2 do] AAE AAAAL JtFEEHAENA =AY
Elwal, 989 H]E | @2 JtgEEE Oﬂ’ﬂ Ao o] =2 RS s T3, 8 o sl
T ARG AES vER

3-1-2. oju]i=At &k 39l

automated amino analyzer (Sykam GmbH, Germany)Z ©]-&38}o] ojm|=al 3Feks BA519on, TF gNS A
Zot] HAEFAe A4 §H, B U ”/\]Oﬂ 4ol A Az AW 7?-?—“%511% (vfolazgy Ax == &
Az & oY 9 XA FEF F UtEA) T HAAd 194 mle]a &2 Ax e FAAXS F bR
JfFRHES FYs 5, 7] T 7o A" 2AoeE BAstY IaE °*°1 ofu ko] FF E kS gl
SHTE. olu| ko] % FEE ]9 8 45 o] &3t EE3ISIT.

_14_



[0100]

[0101]

X7

10-2019-0023262

S7131 Reagent organizer

S4300 Amino acid reaction module

System
S2100 Solvent delivery system
Auto sampler
Column Cation exchange LCA (150 x 4.6mm, 7um)
Detector Dual filter photometer (440nm, 570nm)
Eluent Buffer A(pH 2.9), Buffer B(pH 4.2), Buffer C(pH 10.5)

Derivatization reagent

2% Ninhydrin solution

Reactor temperature 130°C
Flow rate 0.45mL/min
Injection volume 100pL

_15_
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* 8
Conditions

Amino acid MW /1:10 MW /1:10 FD /1:10 FD /110

(% in sample) (Deoil) (Oily (Deoil) (Oil)
Essential amino acids(EAA)

Histidine 0.14 0.10 0.15 0.08
Isoleucine 0.15 0.10 0.16 0.09
Leucine 0.24 0.16 0.26 0.14
Lysine 0.19 0.13 0.23 0.10
Phenylalanine 0.11 0.08 0.13 0.06
Threonine 0.12 0.09 0.12 0.08
Valine 0.22 0.15 0.23 0.14
Total E 147 0.81 1.28 0.69

Non-essential amino acids(NEAA)

Arginine 0.17 0.12 0.23 0.11
Aspartic acid 0.26 0.17 0.27 0.15
Serine 0.12 0.09 0.13 0.08
Glutamic acid 0.50 0.34 0.60 0.34
Proline 0.31 0.10 0.23 0.12
Glycine 0.19 0.13 0.21 0.12
Alanine 0.26 0.17 0.24 0.17
Tyrosine 0.18 0.13 0.20 0.10
Total NE 1.99 1.25 2.1 1.19
Total 3.16 2.06 3.39 1.88

MW/ 1:10 = Microwave dried mealworm, ratio 1:10
FD/ 1:10 = Freeze dried mealworm, ration 1:10

[0102]

[0103] 2 A3, edo] AA" ZAAAY TheEaieol daotn|ietto]l Wil F opvAl FHE 2 S & F 3
At (3£ 8)

[0105] 3-2. kst mI 94l

[0106] 3-2-1. DPPH Af-2te)Zr 4274 &4

[0107] Ao 4ol A AT ZAAAY FFEEE (vlo]laRn Ax ke FANZE F 209 % AAA FF F U
Baa AAd 164 wle]la=a Az wi= %Zg_zjz;} T ZheEEe Rl e el dakst 545 DPPH A
g 2AGAE Sl Flsilth. FAH =2, DPPH Atz &7 S4E Cai et al. (2006) WS ozt
FAste] WPstgon] oeke® 343 DPPH (60mM) gl 3.0mlE o =

(
0.1ml == EEFA(trolox)9t 9T F, ol Aoz 308 &<t EJﬁ}S’iﬁP. .1 —’f?, =3 &d9s W
337 (UV mini 1240, Simadzu Co., Japan)& AR&3te] 517mmoll A9l FF=E 33 wbE ZA39ict. SAe
THEE 0.25mg/ml EES o] FFwe} gixsigion, skr]e] oA 2 E
A F& Akt

o
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[0108]

[0109]

[0110]

[0112]

[0113]

ZIHSd 10-2019-0023262

84 2

ZMAXE| 7R E EBE
DPPH AtREtC|Z 2 &Y (%)= 1- X 100
trolox S2 T

FZ9
Sample DPPH inhibition(%) ABTS inhibition(%)
M1 82.13+0.75 87.34+0.11
. M2 48.48+2.09 75.61+1.27
Microwave
ki M3 50.66+2.76 89.37+0.25
M4 32.48+3.21 72.41+2.00
F1 74.59+0.93 86.41+0.14
F2 48.95+4.24 70.21+1.02
Freeze dried
F3 67.44+2.38 90.13+0.25
F4 43.82+2.86 62.03+1.33
Trolox
Standard (250ppm) 86.95+0.93 90.72+0.29

(M1 : Deoil microwave dried powder, ratio 1:10/ M2 : Deoil microwave dried powder,
ratio 1:20/ M3 : Microwave dried powder, ratio 1:10/ M4 : Microwave dried powder,
ratio 1:20/ F1 : Deoil freeze dried powder ratio 1:10/ F2: Deoil freeze dried powder,
ratio 1:20/ F3 : Feeze dried powder, ratio 1:10/ F4 : Feeze dried powder, ratio 1:20)

O A, 2dS AAT AAAAL TheEeEe]l A8A @2 AL T Jheddlery vad 2 Fdst 2

de B3len, d8o v&ol & W Fisteol A HEET (F 9).

3-2-2. ABTS A-feit)zt 424 g4

A 4ol AZF BZAAAY AFEAE (20 L AAA FF Fo BA)I AA LA vholazs A
EE BAAET FOIRRAG AeRsRe] G 542 ABIS Afettld 2ABYS Cai et al. (2006) ¥

- 2 2B
Ha ofh FAske] glsgith. A o2, ABTS &9 10ml2h 2.45mM HSbAE &9 10mls 2 &
s A 16417 Bt Bats)
Arh. Az ABIS ]z £0S 734mol A FHE7F 0.70£0.027F D WA oee® Aol 3.9nS o

&, AR JFEREE 0.l B EEgtsast Efdte] 4] hdelA 6% Eok lFuleldstgit.

3 gals [y H%ﬁ] (UV mini 1240, Simadzu Co., Japan)& AF&3}e] 734mmoll A 9] FH=E 33 W&
=A3tAr;. =43 EF L= 0. 25mg/nl ESFA flo] Bl mxilgon, a9 48 -

ABTS AGg2itid &4 &AL Akt
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[0114]

[0115] O A, edS AAT AAAAL TheEaEe]l A8A @2 AL T hrddery vad 52 Fdst 2

de B3len, d8o v&ol & W Fisteol A YEET (F 9).

[0117] 3-3. gyt a7 &9l
[0118] AAA 4ol AxzS AAMAAY THFENE (vo]laRy Ax e FAAER F oY 92 X4 F&E F U
3 AAJ 1eA wle]aRY Ax B FAAXS & UM Jeel e dude €4S ELISA 7]

A LI
EZ s, FAHoz, 969 ZYolEe 7z} o JteRAE AEES 100uR Yol AnTES g
37ColA 1AZE B Aol AsEtt, 2 & ZF 4o MAZ A A3 F, Detection Reagent AZ 10040 Yo

37CAA 1A &t RESAIHY. wash solutions 3Asle] ZF A 33 AMFsle] 2715 & AAS H,
Detection Reagent BE 100l 2L 37TColA 308 =<F i . ZF 42 wash solution® & 53] HkE A%

g+ % Substration solutiones 90u¢ Wil 37CeolA 158 <t WHgAZAT. o] ], W& Aas|FArt. 1
Stop solution 50uts Wil =Moo R wipes 2 Aojf H, 450melM FFE=E AT, EE SO=
[e)

sEER AL §, 2% FAS e dudst @4 =49 S ARte e, dd= ng/g (Ax T

2 e
2 10
Sample Antihypertensive content(ng/g)
M1 45.04+0.36
Microwave M2 84.87+0.88
dried M3 42.60+0.50
M4 79.15+1.00
F1 46.84+0.36
) F2 80.44+0.44
Freeze dried
F3 44.92+0.36
F4 72.94+0.75
(M1 : Deoil microwave dried powder, ratio 1:10/ M2 : Deoil microwave dried
powder, ratio 1:20/ M3 : Microwave dried powder, ratio 1:10/ M4 : Microwave
dried powder, ratio 1:20/ F1 : Deoil freeze dried powder ratio 1:10/ F2: Deoil
freeze dried powder, ratio 1:20/ F3 : Feeze dried powder, ratio 1:10/ F4 : Feeze
dried powder, ratio 1:20)
[0119]
[0120] 2 A3, vlelazyl Ax bl R HlEo] v, oddo] HElE dEE AMESS W Fudd
Fgo] e AL % F AT (F 10)
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k1

)

F1

g
~

Amount of extracted oil(z)

Amount of extracted oil(g)

[
o

[
=

bt
»n

[
=]

b
=

[
L]

[l
=

m

w

—300bar, 45°C
——300bar, 55°C
2350bar, 45°C
~————250bar, 55°C

1000 1500 2000
Amount of CO2

2500

3000
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——— 300bar, 45°C
e 300bar, 55°C
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----- 250bar, 55°C

200

1000 1200 2000 2500 3000 3300 4000

Amount of CO2
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k1

)
Y

F1

g
IN

‘deeN
w

1: CO> tank
2 : Pressure gauge
3 : Cooling bath
4 : High pressure pump
5 : Heat exchanger
6 : High pressure vessel
7 : Separator
8 : Collect vessel
9 : Flow meter
10 : Digital Thermometer
11 : On-off valve
12 : Check valve
13 : Safety valve
14: BPR
15 : Needle valve
16 : Filter
17 : Cosolvent reservoir
18 : Cosolvent pump

. W-Q

11 COOO0L)
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k1

)

1. Safety valve

2. Pressure gauge

3, Needle vaive

4. Eleciric heater

5. High pressure reactor

8. Imoefier / Siimer

7. Stirring speed &
temperature conbroller

8. Water tank

3. Reactant / Catalyst tank

10. Pump

11. Sample callector
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