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1
2
O 2uHA @ 25 Q@ 421 01%_‘ (%‘F—r, T2 T)
=

T2 Ase (s | S8 514
HEOHA MA 2,000 100 20

Sample AR
(&) ) AgA | EAY sl% -
0.4 7.0+0.1 11.3+£0.2 4.0£0.0 2.2+0.2 6.32
0.6 6.6+£0.4 11.4£0.0 4.2+0.0 2.1£0.2 6.13
0.8 6.7+0.2 11.5+0.0 5.1+0.0 2.3+0.1 6.09
1.0 6.5+£0.3 11.6£0.5 5.9+0.0 2.6+0.4 6.12
2.0 6.8+£0.2 11.9+0.3 6.1£0.0 2.4+0.1 6.25
[£1-3[AFO| R X 7S SFE THFYEE vlu
Mineral(g) 0.4 0.6 0.8 1.0 2.0
K 190.7+0.9 | 203.9+1.7 | 237.1+£2.1 | 240.0£2.2 | 252.8+1.7
Ca 20.7£0.1 | 25.5+0.2 | 25.7+0.2 | 28.4+0.3 | 28.9+0.2
Mg 43.3+0.2 | 50.0£0.4 | 47.6+0.3 | 46.4t0.4 | 559104
Na 114.8£0.6 | 101.0£0.8 | 102.4+£0.7 | 112.7£1.3 | 115.3£1.0
Fe 0.9£0.0 1.6+0.0 1.2+0.0 1.0+0.0 1.3+0.0
Zn 0.9+0.0 1.1+£0.0 1.0£0.0 1.0+0.0 1.3+0.0

_11_



p 120.2+0.5 | 137.5+0.6 | 129.1+0.4 | 125.3+0.7 | 150.5+1.2
S 90.2+0.5 | 105.3+0.8 | 99.7+05 | 95.2+0.7 | 110.2+0.8
Total 581.6 625.9 642.7 649.9 715.0
[®1-4] AQFYo| 22X 75 TFFE A+ 53
AdbA]H(g) 0.4 0.6 0.8 1.0 2.0
CFU/mL 8.0x10* 2.0x10° 2.6x10° 4.1x10° 7.1x10°

d
o

o uE AL

_12_
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Fig. 1. Weight decrease rate of Profactia brevitarsis larvae by
different feed types.

Table 1. General components of Frotaetic brevitarsis larvae by
different feed types

day 3

Protein  (Oil P K Ca Mg
)
Pumpkin 546 17.1 124 211 0.19 0.39
Rice bran 354 1835 165 240 0.31 .54
Aloe 514 174 1.29 190 (.36 .46
Mon 50.7 16.1 1.20 2.09 0.49 0.43
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rlok

Yol 274l 73 FEE A

B Aol FUR WaEY AR Folstel oF 60Ut AL 37 719] AR Yol BEA

(Protaetia brevitarsis seulensis)o] AFE| QT AFS FEj= W =T OhdA] AFS & 71A

LI

= 4o
B ol o

28] B¥Zo] U AR Z Folstu] 2527°CO FAY LEOIA AR AU LRA| G52

stith 2% A AU =dl 2o R SY ALRS AAsHs WP BAS AR AYstgon,
Y e 22 Folshe A, AW Folsts AWHA, $T0T Folste PA § U
wpo] AlEE Folot AR U ol e R Weks A astsly] Ash 7MY 71RA Wy
Q24 W ol 85T 60AIZE BUA ¥ BL20] 1% 302 FU stdste] 27] AA

oua=a

-80°C £/ 235 1 (NF-400SF, NIHON FREEZER, Tokyo, Japan)o] 24417t 0|4} B3+ & A}&5}
At Aae FBURI] 26.25%0 pa5 FHsION LU 7PPE FAV]E ol-&sto] Zafist
o 80% EtOH=Z 24A17F &0t & 2 712 WS 28] W&t &5 goflM= A5 30cm
9] No.2 7E%50l5 AH&sttt. Z4ds%7]1(N-1001V-WD, EYELA, Tokyo, Japan)E A-&-5}o]
sHANES AlEsH
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DPPH 2tz 275 &%

DPPH 2ttjZ A2/ Agoll ARgd Aol XFA] 75 80% EtOH FF=2 100, 250, 500.
1000 ng/mLo] 47}A] =¥ 2 50% EtOHO| 8]Astgict 2482 96well plateo] 100 pLA 25

5tdaL, 60 uM 5=9] DPPH £H-& 7} well & 100 uLA &8st 307 Y& AHHSH A-=0)4
YAeE 2, 490 nm 5 =7]A(GM3000, Promega, USA)= ©o]&sty S8 =5 545t

= C 2= L- ascorbic acidE 0]-8519] [Cso S A4S ALESIIOn, & 4go Ats &5
=0] DPPH AJofut §F-S-6h= =g Lotk 7] 3t Reaction Samplewt, £5=2 585 57
st7] st Blank Samplewt, DPPH AJoF 11.89] 534S =A4517] ¢t Reaction Control+-oj|

ol Tt 2 ALt oz AFEE QI
DPPH radical scavenging activity (%) =

1-(Reaction Sample - Blank Sample)/Reaction Control
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OH £7 5%
OH &7 &g A& Ar8= Qo] &2 X 5% 80% EtOH F&=2 10, 25, 50, 100, 250,
500, 1000 ng/mLe] 77}A] s= 2 XI5ttt 2552 15 mL IYZAFEHO| s-Ha PBSQ} 3
Asto] AFE3 &= &, Reaction Sample w3 Blank Sample 9] &340 A5t T} Reaction
Samplew+1} Reaction Control#o= FeSO. 7H.O-EDTA(10 mM) 200 pL, 2-deoxyribose(10
mM) 200 pL, hydrogen peroxide 200 pLS &3%5t9tt. Controla-of= PBS 8988 3] M 5}to] Af
B5FACE. =345t AleFE2 4A17F &QF A/SE oA WA & 1% TBA 1 mL, 1% TBA 1 mLE 3]
Asto] 20 &9 71Est & A3=0A 5&0] st A2 AtEje] AJef2 96well plateo] &5~
5o 490 nmojA ST =& XY THGM3000, Promega, USA).

2w S 2 L- ascorbic acidg ©0]85t0] ICseS Al4tsto] AMESHRIOn, & A
=29 &/dZ YotEr] 28t Reaction Sampled, &%+ 1179 §8=& 54

0|

do] A 55
=X517] ¢]st Blank
g3 Ze Ao
2 AFEEQiTh

Hydroxy radical scavenging activity (%) =

1-(Reaction Sample - Blank Sample)/Reaction Control
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23}

DPPH A%Fo] A2} yhgato] e weld 2o uje} SFes 54sto] Farel a9 8.2
S WHE & 9o ebgAol L ThARe] 540l shssto] Aol ol FAtel oA B

Rle= o] gt

27guto] 22X 42| DPPH radical A7 &5 A E 23} fig. 1 3 22 A0S A9t A
2t 100 pg/mL s=ollAl= 8.6%. 250 ng/mL ol A= 32.2%. 500 ng/mLojAl= 4
1000 pg/mL F=oA= 54.3%=, &= EAQ dutg 4 4 Ao

-a)
=}
d

wn
-

o
=3
T

Ho

[ g
[}
T

o
=
=

DPPH radical scavenging activity (%a)
tod
[~1

160 230 500 1060
Concentration (ng/mL)

Figl. DPPH Radical scavenging activity of EtOH extract from Protaetia

brevitarsis
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Fotu] it

o Ax AFY Folu| Al A2
w4l gt vl@ste] UERA Zaks Table,

kA, F90](100%) ©f Fofu]
o] ofu]iAto] A oICE Ayt

Ax, gHjolAm, Zulol(100%) A& 100 g9 Fotu|eil &F2 Z42b 7,114.8, 9,714.2 A
50,051.1 mg/100 go|itt. F¥llojAmo] = Q ofu|:=AH10% ©]4})2 glutamic acid (3,785.7
S JurA o] vlsf Fujo]AmO] Fotn|Al ofgfo] of o] Sf
2= Agt ooy Ato g 24X 9= lysine (2,817.4 mg/100 g) &

mg/100 g, 39.0%)o]|%ict.

g5ty, =810](100%)0ll+=
threomne (1,985.9 mg/100 g)o] Ard=F
A7tste 49 AU #@¥Aog ourt 9loa]at mtE|Qict.

- TTr

daHol Ao 7S F=sho] AE

Fo) ol

Table. 1
Amino acid 052 (S o] Product
(mg/100 g) Tz wHo] A w1 0](100%)
Threonine 267.5(3.8)* 342.5(3.5) 1,985.9(4.0)
Valine 432.0(6.1) 526.0(5.4) 112.8(0.2)
Methionine 118.7(1.7) 87.4(0.9) 3,655.2(7.3)
I[soleucine 309.5(4.3) 354.8(3.7) 516.9(1.0)
Leucine 673.2(9.5) 693.7(7.1) 2,217.2(4.4)
Phenylalanine 379.9(5.3) 387.3(4.0) 4,265.4(8.5)
Histidine 223.5(3.1) 160.5(1.7) 2,116.4(4.2)
Lysine 235.5(3.3) 371.8(3.8) 2,817.4(5.6)
Arginine 591.1(8.3) 350.6(3.6) 2,5676.9(5.1)
EAA? total 3,231.0(45.4) 3,274.7(33.7) 20,264.1(40.5)
Aspartic acid 669.8(9.4) 710.8(7.3) 4,030.0(8.1)
Serine 356.0(5.0) 382.8(3.9) 2,928.2(5.9)
Glutamic acid 1,480.1(20.8) 3,785.7(39.0) 7,232.9(14.5)
Proline 421.1(5.9) 503.1(5.2) 5,493.7(11.0)
Glycine 326.7(4.6) 331.8(3.4) 3,344.2(6.7)
Alanine 454.1(6.4) 457.5(4.7) 2,404.1(4.8)
Tyrosine 176.0(2.5) 267.8(2.8) 4,354.0(8.7)
Non-EAA total 3,883.8(54.6) 6,439.5(66.3) 29,787.0(59.5)
Total 7,114.8(100.0) 9,714.2(100.0) 50,051.1(100.0)

"The value of parenthesis means mg/100 g amino acid.

’Essential amino acid.
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A4l B4

ol =
429 T 22 (g/1009)
Butyric acid C4:0 g/100g 0.0171
Caproic acid C6:0 a/100g 0.0052
Caprylic acid C8:0 g/100g 0.0039
Capric acid C10:0 g/100g 0.0011
Undecanoic acid (IS) C11:0 0/100g 0.0000
Lauric acid C12:0 g/100g 0.0051
Tridecanoic acid C13:0 g/100g 0.0000
Myristic acid C14:0 g/100g 0.1108
Tetradecenenoic acid C1441 a/100g 0.0376
Pentadecanoic acid C15:0 g/100g 0.0119
Pentadecenoic acid C15:1 ag/100g 0.0000
Palmitic acid C16:0 g/100g 2.7697
Hexadecenoic acid C16:1 a/100g 1.0218
Margaric acid C17:0 g/100g 0.0133
Margaroleic acid C17:1 g/100g 0.0087
Stearic acid C18:0 a/100g 0.4497
Elaidic acid C18:1n-9,trans g/100g 0.0458
Oleic acid C18:1n-9,Cis g/100g 8.2542
Linolelaidic acid C18:2n-6,trans ag/100g 0.0057
Octadecadienoic acid C18:2n-6, Cis g/100g 2.6036
Arachidic acid C20:0 g/100g 0.0828
y—-Linolenic Acid C18:3n-6 a/100g 0.0063
Eicosenic acid C20:1 a/100g 0.0279
o-Linolenic Acid C18:3n-3 g/100g 0.0736
Heneicosanoic acid C21:0 g/100g 0.0000
Eicosadienoic acid C20:2 g/100g 0.0119
Behenic acid C22:0 g/100g 0.0190
Eicosatrienoic acid(20:3n-6) C20:3n-6 g/100g 0.0043
Docosaenoic acid C22:1n-9 a/100g 0.0036
Eicosatrienoic acid(20:3n-3) C20:3n-3 g/100g 0.0054
Arachidonic acid C20:4n-6 ag/100g 0.0000
Tricosanoic acid C23:0 g/100g 0.0048
Docosadienoic acid C22:2 ag/100g 0.0000
Lignoceric acid C24:0 g/100g 0.0143
Eicosapentaenoic acid C20:5n-3 g/100g 0.0000
Nervonic acid C24:1 a/100g 0.0084
Docosahexaenoic acid C22:6n-3 a/100g 0.0092
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HIEF2IE(mg/100g) | HIEFR2IB1(mg/100g) HIEFRIB2(mg/100g) L+O] OF&l(mg/100g)
0.22 0.07 0.86 8.37
Atr FAME 24
42(g/100g) E*ﬁ*%)(g“ 009 | x51=(g/100g) | ZXi2t(g/100g) | ZEH ’é')(g“ 00g
13 5.0 22.9 6.9 15.2 50.0
23| 5.0 20.2 6.9 16.1 51.8
33 5.0 19.2 7.2 17.0 51.6
gt 5.0 20.8 7.0 16.1 511
E=TX 0.00 1.914 0.173205 0.9 0.986577
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A | w2ma/ke) | Relimake) | Otelmgika) | IS
3 380.2 725 018 128.1 70.8
3] 388.7 71.6 007 127.1 68.1
33| 404.7 69.9 003 107.4 74
e 391.2 71.3 02 26667 127.5333 70.96667
DEWX 12.43986 1.320353 0.450925 0.51316 2.953529
2+&(mg/1009) ol(mg/kg) A &(mg/1000) EErﬁg)ngM 00 & A (mg/100g)
3] 240.3 6090 330.7 1740.3 508.6
3] 040.2 6045 260.9 1706.9 402.0
3 046.6 6000 238.8 1826.3 367.8
EEn 242 .4 6045 276.8 1757.8 426.1
DEmx 3.67 45 47.96884 61.60076 73.43687
28(ma/ka) | Himakg) | BHEEMIK | wam(mg/kg)
3] 7.50 132.6 1.32 0.47
3] 8.5 146.8 1.29 0.51
3] 8.5 144.5 1.34 0.44
e 8.166667 141.3 1.32 0.47
DEmx 0.57735 7.62168 0.025166 0.035119
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