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Abstract: The objective of this study was to verify the stability of nutrient composition
by using herbal medicine by-products as an alternative food source and to examine
the growth effect on Protaeria brevitarsis seulensis larvae. As a result of comparing the
nutritional components of food source, crude protein, crude fat, and crude ash content,
except crude fiber content, was high in both non-fermented and fermented medicinal
herbal by-products. Especially, crude protein content was highest. Cadmium, lead,
mercury, and other heavy metals were not detected and thus stability as alternative
food was confirmed. The growth comparison based on the feeding sources showed
no significant difference between the fermented oak sawdust fed control group and
the herbal medicine by-products fed laboratory group from week 1 to week 3. The
weight of a 4 week larva was 0.137 g in the control group and 0.671 g in the laboratory
group and so began to reveal differences at a significant level (p<0.05). As a result of
comparing weights of Protaetia brevitarsis seulensis larvae according to the level of
herbal medicine by-product addition, HMB40 recorded the heaviest weight in week 7.
Statistical analysis showed that there was no significant difference in each body weights
of HMB40 and HMB80 at week 5 (p<0.05). These results indicate that if the shipping
date of an edible insect is a third instar larva, it arrives at the time of shipment at week 5.
Thus feeding HMB40 and HMB80 at the 5th week is the most effective.

Keywords: Protaeria brevitarsis seulensis, alternative diet source, herbal medicine by-
product, industrial insect

N = TF= AFLE o8t AT (FAO 2013). A§o=
o] &5+ ZF 2= UH| 5 (Lepidoptera), B HH =
A AAH L2 200] BO] ArEe] 19009 F o4e]  (Coleoptera), FF71% (Orthoptera), #7112 (Isoptera),
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*H5 (Hymenoptera) ‘5©] 1t (Chung et al. 2013). 5%
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brevitarsis seulensis)= B3 H &5 ZF2|}o]| &ol=
To® &, 75, HH7], 452 A7IE AXH HHH]
£ ot eh=, A&, it S, FHofl 225kl 31T (Kim
and Kang 2005). S 38Fo| Z252] JF-2 52 0] oF 17~24
mm?] AN HLF o7 JFE ofeloA 74 =T H
Zdsoto] 88 Aol 7P SARET} =T (Zhang 1984;
Kim and Kang 2006). 752 7|82 oJsf &rad s
T 22 FEE HolA AAlste] 108 sk 39
Feo &2 HH & U5 5171t (Kim and Kang 2005).
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A o=ttt YHHIE-2 AOAC (Association of Official
Analytical Chemists) 2] 7]5=0ll =0t 2A5FTH(AOAC
2000). A STELS Kjeldahl £417] (2300 Kjeldahl
Analyzer Unit, Foss Tecator, Eden Prairie, MN, USA) & ©|-&
Sto] AFg2A 71, 2 AL FS ether =55 2] (FOSS
soxtec'™ 2050) & |83t XA A-FEA 7, o2t
& 550°C A 21eh2 o]-gsto] EA sk 121 Atm
o] A #RIZ fIste] a4 242 ntelazo]H
2 ol5te] Inductively Coupled Plasma-mass spectrometer
(ICP-MS, Perkin Elmer, USA) S A-8-5Fo] 4519t}

=]

RLE | Rl | .
&2 AOAC?] 7]Ee] &5t EA45kAH (AOAC
2000). XA =FS Kjeldahl 4971 (2300 Kjeldahl

Analyzer Unit, Foss Tecator, Eden Prairie, MN, USA)& o]
§oto] AERAINY, ZAYREFL ether 224 A2
(FOSS soxtec™ 2050) & ©|-&3F XA HAFE7H, 3
BEaEe sso°C 4 )she olgato] BAslgtt. o)
Leqt 24 BA42 ofn| At AHE 14171 (L-9000, Hitachi,
Tokyo, Japan) = +415}FtH(AOAC 2000).

4. QYOI R X 5 WH Ho| M=

°} Gzt FA =,
B olere 2ol 11.08%, ZAH 6.12%, /-5 20.78%,
Z3)H 3.41%°]th(Table 2). ©]5 70°COlA 12417F AZ
(=4 s4HE 7127] KED-035A), 142 2217] (7}
249, GRC-12) Ag]ste] Z4sHGITh gterA Rtz o]
TaE fll 7t BPH o= AHgste U=
(effective microorganisms; yeast, lactic acid bacteria, Bacillus,
photosynthetic bacterium, 2% -F-81|&E HiFAIE
A 2)& olgsto] SFUH] 20%9] HIEE EMw-&
7tote] 2 e & A2 25°CollA 3097 HaTE S
AASHREE A Al Ates S ATAWE AR S
= wA5t Folskint
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Table 1. Feed mix rate of Protaetia brevitarsis seulensis larvae

Food source

Treatment Fermented oak Fermented herbal medicine
sawdust (%) by-products (%)

Control 100 -

HMB20 80 20

HMB40 60 40

HMB60 40 60

HMBB80 20 80

HMB100 - 100

T Z47Ee] jtobd] FAtES 71 F7h
A TP o2 ARGt R TR EY (effective mic-
roorganisms ‘:.l_]'_@_)oﬂ Ho| H[-&-& &= 200 g% 100%
715 Zol Z&F H]-& 0% (control), 20% (HMB20), 40%
(HMB40), 60% (HMB60), 80% (HMBS0), 100% (HMB
100) Bl &2 47} dste] yetol=TA] 1% 271 &
S 7Yzt go| Sttt (Table 1). A @2 TP S
E‘T—’é‘ﬂ](polypropylene) Aol L (74 912 cm, WA
99cm, =] 8em)&711A 198 27] 5 107H 4] AHE-
stelon HH7] W Ale @7 A2 3 AREEE
H|WSE7] 9fste] F 13] m|FdzbA] 2 (P A7) HAA]
=, HS3130F) & °|-§5to] FAIE S4s L 752 AL
&, Y 57, 52 E571e Bl sl
TE AE2 33 HHE dgstelon, ATt Foll 54l
717k Hx e AIZI7A] TS AAISHIH.

6. SAHEAM

% dlolE = SASZ 219 (Ver. 9.2) 2] Repeated
measure ANOVA (PROC GLIMMIX)Z o]-&35}to] A|7]4E,
Al BFEE 5% o FEo) A ¥ (SAS insti-

tute 2010).

a
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Crude ash
1.27%
3.41%
10.06%
HMB100
(herbal medicine
by-products 100%)
14.9
9.9
65.1
70

Treatment

Crude fat
0.94%
6.12%
3.55%
Control
(fermented oak
sawdust 100%)
14.9
13.5
456
6.6

53.61%

20.78%

24.55%
Composition

Crude fiber
Table 4. The general components of the Protaetia brevitarsis seu-

lensis larvae with respect to food sources

Crude fat (%)
Crude protein (%)
Crud ash (%)

Herbal medicine by-products effect on Protaetia brevitarsis seulensis
Moisture (%)

Hg
ND1)
ND1)
ND1)

2.12%
11.08%
18.47%
NDW)
NDW)
NDU

Crude protein
Pb

Cd

NDW)
NDW)
ND"

Food sources
Food sources

Table 2. Comparison of general components of food sources
Herbal medicine by-products
Table 3. Heavy metal content of food sources

(non-fermented)
Herbal medicine by-products

(fermented)
Herbal medicine by-products

Herbal medicine by-products
(fermented)

Oak sawdust (fermented)
(non-fermented)

Oak sawdust (fermented)
=7 degon, &
SXT}(Table 2).
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—&— oak
—O— herbal medicine by-products 100%
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Average weight / larva (g)

0.5 A

0.0 5 T T T
1 2 3 4 5 6 7

Weeks after treatment

Fig. 1. Average growth effects (with standard error) of Protae-
tia brevitarsis seulensis larvae when fed with herbal medicine
by-products.
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Fig. 2. Average survival rate (with standard error) of Protaetia
brevitarsis seulensis larvae when fed with herbal medicine
by-products.

oF A} FARA A3 1530l A= Aol & Holx] gtk
7} 25-2}o] 4] HMB40, HMB802] A Lol A f-2] gt =5
of| A ZolE VeI QlEE. 0] ¢ 33 ol A= tHERTE A
olgt s AAA FAEY] 2] 31 ZpolE HER
At (p<0.08). 7121l 7]& AFolA] g2, 5 215}
(16L: 8D, 25~30°C, 60~70% R.H.)oll Hd|7] AtA o] &
9] AE7170] 10527t AeE]= A (Park et al. 2012) 7} H
W 757730 HH|7] GAR Holgo] §571e] 357 &
S5 235 Bk B 752004 controlt HMB100<
A elet = Ao A Kim et al. (2002), Kim and Kang
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A Avt s3at0] T2 T1E<] HMB40, HMB802] 74249
FFI Fo)H o= 2polE Holx| LT (Table 5). 0]
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Herbal medicine by-products effect on Protaetia brevitarsis seulensis

Table 5. Average weight (standard error) (g) of Protaetia brevitarsis seulensis larvae with respect to the addition rate of herbal medicine

by-products

Diet 1 week 2 week 3 week 4 week 5 week 6 week 7 week
Control 0.044 0.064 0.091 0.137* 0.218* 0.262* 0.288*
(0.068) (0.068) (0.068) (0.068) (0.068) (0.068) (0.068)

HMB20 0.045 0.102 0.516* 0.789*c" 1.687*d 2.185*d 2.5668*b
(0.068) (0.068) (0.068) (0.068) (0.068) (0.068) (0.068)

HMB40 0.054 0.172* 0.749* 2.159%a 3.050*a 3.189*a 3.367*a
(0.059) (0.068) (0.068) (0.068) (0.068) (0.068) (0.068)

HMB60 0.046 0.109 0.540* 0.908*c 1.844%c 2.546%*c 2.935*a
(0.083) (0.068) (0.068) (0.068) (0.068) (0.068) (0.068)

HMIBSO 0.051 0.147* 0.703* 1.689*b 2.880*a 3.113*a 3.266*a
(0.068) (0.068) (0.068) (0.068) (0.068) (0.068) (0.068)

HMB100 0.046 0.084 0.368* 0.671*c 1.254*d 1.942*d 2.009*c
(0.068) (0.068) (0.068) (0.068) (0.068) (0.068) (0.068)

*significantly different within same column (p< 0.05)

"values followed by the same letter within the same column are not significantly different (LSD test, p< 0.05)

———&—— herbal medicine by-products 20%
o] herbal medicine by-products 40%

— — —y— —— herbal medicine by-products 60% oo /% Ll
3.0 1 —..—A.— .- herbal medicine by-products 80% A
— —& — herbal medicine by-products 100% S

— &
S F
=
©
2
o
= 2.0+
=
2
[}
=
(o)
(o))
©
g 1.0
o
<<

0.0 4

Weeks after treatment

Fig. 3. Growth effects (with standard error) of Protaetia brevitarsis
seulensis larvae with respect to the addition rate of herbal medi-
cine by-products.
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Rate of increase in body weight (%)

Rearing periods (week)

Fig. 4. Increasing rate in average body weight of Protaetia brevi-
tarsis seulensis larvae with respect to the addition rate of herbal
medicine by-products.
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H|-8-0] iR AFA|SHF (RDA 2017), g AH9] S7F
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