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Development of Technology for using Intestinal Microbes to Promote the Growth of
White—spotted flower chafer Larvae

Da—Hyun Jang®, Sung—Mun Bae®, Kyong—Hee Joung®, Jong—Won Kim", Seul—Bi Lee",
and Young—Han Lee’

*Gyeongnam Agricultural Research and Extension Services, Jinju, Korea

ABSTRACT : This study was conducted to improve the stable supply of insect feed an
d breeding efficiency by utilizing the intestinal microorganisms of white—spotted flower
chafer Larvae. As a result of isolating microorganisms from the mid—gut and hind—gut
of white—spotted flower chafer Larvae and measuring cellulose and xylan decomposing
activities, it was found to be active in 4 strains in the mid—gut and five strains in the
hind—gut. As a result of identifying these microbial strains, three species of the genus
Bacillus, one species of the genus Citrobacter, and two genera of Paenibacillus were id
entified. As a result of a study using the isolated strain as a fermenting strain to impr
ove the digestibility of fermented sawdust, when B. /licheniformis was used, the larval
weight increased by 18%, the yield increased by 5%, and the harvest days were short
ened by ten days.

Key words : Protaetia brevitarsis, fibrinolytic activity, Intestinal microbes
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3. F843
<Alg 1> Afgo| A FUrAE #Ad 2 2 54 &4
ol 254 3859 FUY Afiidl 45 2e nAES 2g3r] e AdES
AYst A= F 2 ~ 3904 B vkel gk 559 SHONA 47, FoNA 570 uiA]
2 3 99 A eA AfiEd 40 e AR FIHUT. o5y WY FERUE
213 F cellulose #3 A2 clearzones FA7]Z W3k Ay} F72] R2A wjA ol Al
&% A-bek B-b vA=o] A7 1.13mm, 1.33mm= 7HF 29kaL, xylan &8 &H& 5
Aok A3} S7Fo] R2AvA| o] v C—cE A|9)3F cellulose®d] TAS ze Be o5
ol A xylani3l &4& 2t Ao=E UER
Cellulose ¥3f &4 Xylan =3l 24
a8 1 el A v AE Hfiaws 24 54
% 2. ol A FuUn A& celluloseitsll &4 Ax}
CMC activity in RZA CMC activity in LB
No. Sample clearzone(mm) clearzone(mm)
1 LB—mid—A-a 0.68c" 0.68¢
2 LB—mid—B-b 0.72¢ 0.70c¢
3 R2A—mid—A-Db 1.05b 1.22b
4 R2A—mid—B-b 1.25a 1.42a
5 R2A—hind—B—b 0.65¢ 0.73c
6 R2A—-hind—B—c¢ 0.70c¢ 0.67c¢
7 R2A—hind—C—a 0.67¢ 0.67c¢
8 R2A—hind—C—c 0.70c¢ 0.70c
9 R2A—-hind—C—d 0.73c 0.72c¢
UDMRT 5%.
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Xylan activity

No Sample in xylan media clearzone(mm)
1 LB—mid—A-—a 0.68
2 LB—mid—B—-b 0.87
3 R2A—mid—A-b 0.60
4 RZA—mid—B-b 0.65
5 R2A—hind—B-b 0.65
6 R2A—hind—B—c¢ 0.70
7 R2A—-hind—C—a 0.75
8 R2A—hind—C—c N.D.
9 R2A—hind—C—d 0.50

ND : Not Detected

oX,

Afaws] @48 2t FUnAES 543 Zae 1 49 2o Aaaas] 240
3%, Citrobacter %, 27VYA1 9| Paenibacillus % 1F 2.

o
A How 7 dAdo] =kwl R2A A—bet B—b Bacillus licheniformis v 2.2 1}

Su )

E 4. e YA ARAEd &4 FuAE 54 24
No. Sample Closet relative(GenBank accession no.) Similarity (%)
1 LB—mid—A-a Bacillus niacini(NR_024695.1) 99
2 LB—mid—B-b Citrobacter koserfNR_118105.1) 99
3 R2A—mid—A—-b Bacillus licheniformis(KX785171.1) 99
4 R2A—mid—B-b Bacillus licheniformis(KX785171.1) 99
5 R2A—hind—B—b Paenibacillus cineris(NR_042189.) 99
6 R2A—hind—B—c¢ Bacillus niacinf NR_024695.1) 99
7 R2A—hind—C—a Paenibacillus cineris(NR_042189.) 99
3 R2A-hind—C—c Paenibacillus cookif NR_025372.1) 99
9 R2A—-hind—C—d Bacillus ginsengihumi(NR_041378.1) 99
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§= 20229 AEATEDAN

<AIg 2> FAutolFA] AFFHE 9 45 7+ 2 HuF gy o
UEEe] dadFE v AE 33 AE & F A WA F59 FIEES
X 3 A= X 5 ~ 63 Y. BlicheniformisE ©] 83 AR 9] P,0;5 K,0, MgO
e o= ARSEiRel BlE] wka, BAEel A Folaale W, FF9 P.0s9F
MgO 3sheF2 gzl vs] E9kth.

F 5 AUmAE Aed Aol XTA fF AFEE wiA 1A%

g u-e T-N P»0s K,0 Ca0 MgO Na»0
___________________ % o

oz 0.40b 0.47¢ 0.38b 0.28ab 0.17b 0.02b

T1 0.41b 0.65a 0.51a 0.32a 0.25a 0.03a

T2 0.47a 0.57b 0.40b 0.26b 0.23a 0.03a

T3 0.41b 0.57b 0.37b 0.29ab 0.23a 0.02b

Ve\z5 EM, T1: B. licheniformis, T2: B. ginsengihumi, T3: C. koseri.
YDMRT 5%.

F 6. AUmAdE Ad Tasy Fol Aol kA FF FUIEE

A2l P,0s K0 Ca0 MgO Na;O
,,,,,,,,,,,,,,,,,,,, G o

o = 2.68b 3.58a 0.41a 0.86b 0.47a

T1 2.83a 3.39a 0.28b 0.99a 0.46a

T2 2.30c 3.24a 0.29b 0.70c 0.47a

T3 2.65b 3.48a 0.31b 0.84b 0.56a

V| =t EM, T1: B. licheniformis, T2: B. ginsengihumi, T3: C. koseri.
YDMRT 5%.

W e mE Aute] A FFY AFEAAS & 7oA Be ukek 2 % v
S A= Blicheniformis® C. koseris Wa T2 3 F%o] Z7F 1.82g, 1.72g0. %
5 o2 AFT ad= T4 LU A

ol

®9kal, B.ginsengihumiZ ©]-83F %2 1.58g

& B.licheniformis®} C.koseri® a3t v & Foldt 50| 19.4%, 12.9%°. % 717
3 FEYTE 109 @dEHJAY. AT Choseri= T2 G A glo]
o

2 g3l ofelgel 92 Ao wed,
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Y L W R el BEEWE Fol Aol fEe) A5

7 A AR A REEY Fol AWMl LTA FF A% L

Agug  AEE(R)  FF TH@ED FAE(%)  F TH(g20L) FHEASF
= 78.8b 1.54b 459b 363b 100
T1 80.6ab 1.82a 545a 438a 121
T2 80.4ab 1.58b 473ab 382b 105
T3 87.1a 1.72ab 515ab 449a 124
Yzt EM, T1: B. licheniformis, T2: B. ginsengihumi, T3: C. koseri.
YDMRT 5%.

WE FF) hE AHUIRTA f39 2o, 2 R FHE FBS 4 Ave
F 8A w3 gk zuwd 2 2E ATl of 68%= frolAd Aelvt
AN 1/]' B/1chen1f0rm15% WHEHTFRE Fo|3t fEolA 12.3%% 7HE =gt F5% e

%8 FmAdE A wagit Jol AFute| 2 {5 2w, =AW 9 S8 I
Ay Zoaa A Cd Pb As
———————— %———————— ——————————mglkg———————————
o) = 66.9a” 6.5b 0.0 0.0 0.0
T1 66.0a 12.3a 0.0 0.1 0.0
T2 69.1a 5.9b 0.0 0.0 0.0
T3 67.0a 6.2b 0.0 0.0 0.0

De\z5 EM, T1: B. licheniformis, T2: B. ginsengihumi, T3: C. koseri.
YDMRT 5%.
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§= 20229 AEATEDAN

B guto| A 59 opu| et SEES SA4% A= ® 99lA X A Bu). Bacillus
licheniformis 87 FolA] FHuro] LA F3F9] isoleucine, leucine, phenylalanine,
tyrosine, aspartic acid, glutamic acid g=o] thz7ol v]s] =4 YeEF%T).

E 9. AHHAE A Tas gol Axute]lEA F5 opnweAl 24
Amino acid profile(g/100g) I T1 T2 T3
Histidine 6.71ab” 6.32¢ 6.51bc 6.98a
Isoleucine 6.88b 7.06ab 7.14a 7.08ab
Leucine 9.30b 9.50ab 9.64a 9.55ab
Lysine 11.18ab 10.95b 11.25ab 11.38a
Methionine 2.53a 2.65a 2.65a 2.50a
Cystine 2.29a 2.32a 2.28a 2.43a
Phenylalanine 11.73ab 12.21a 12.06ab 11.66b
Tyrosine 11.23b 13.52a 13.66a 11.80b
Threonine 8.11a 7.25b 6.88¢ 6.91bc
Valine 6.54a 6.61a 6.69a 6.63a
Sum of essential amino acid 76.50 78.39 78.76 76.92
Alanine 8.10a 7.98a 8.14a 8.02a
Arginine 9.08b 9.19b 9.40ab 9.70a
Aspartic acid 11.33b 12.07a 12.02a 11.91a
Glutamic acid 17.47b 20.51a 20.63a 20.50a
Glycine 10.44b 10.47b 10.61b 10.86a
Proline 10.64d 13.71b 14.67a 11.70c¢
Serine 9.71a 8.81b 8.81b 8.38b
Sum of non—essential amino acid 76.77 82.74 84.28 81.07
Sum of total amino acid 153.27 161.13 163.04 157.99
Ve\z5 EM, T1: B. licheniformis, T2: B. ginsengihumi, T3: C. koseri.
YDMRT 5%.
4. 23 Q %
<AF 1> AvtolERA Fum AR A9 B2 % 54 24

7h SRl 3] 37 Fe] U] Afawsl B4S ST A SFelA 479 wiA,

& Aol AR F 9719 miAelA Afraitsl] &40l e AR e
(e}

o] & colonyE +2]3F F cellulose &3] &4 clearzones 7|2 W]ush A3}

3

_‘?‘_
. olE

=4 R2A WA oA wjE A-bet B—-b m]AEo] 27} 1.13mm, 1.33mm=E 7}%

=0}

3L A

oh T3k o] 59 xylan wdll @S SAHS Ay o] R2AMIA O Hgst C—cE A9
celluloses] XS zte= BE FFo)A xylanis] &Ado] = Aoz ekttt
olE MAEE 37} Bacillus 4 3%, Citrobacter %, 27}A1¢]

eh Afads) &4 & I
=

Paenibacillus % 152 HJom 7 dAo] =kd R2A A-be9l B-be
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I ARWLALHT} / <R82EHT> &

<Alg 2> FAgute]|ERA] LTS A a7 7 2 M 9y g
7V, B W¥LO| LX) Bacillus licheniformis X2 AFS-ujA] 2] P,05, K,O0, MgO St d
T AR Aol vlE] E ok
. Bl W) 2L R Bacillus licheniformis 2] 7 FolA] 8 Auto] 2L =] o] P,059F MgO
e tizTroll HlE A okt
o}, B MOl B EX] Bacillus licheniformis 87 wolAl 1% FoFo] 1.82g/mE & o
7 1.54g/mkelol Blal] 18%, T35 %-S 382g/20L 0 F-A 25" 363g/20L] H] 3|

5% TUERL FIFAFE 10 e GF Aot

tf, B2 Bacillus licheniformis A2 wolA]l Bdulo]d-x] o] i oheke
giz=Teb Fo) Al Apol= gllar, =AW TR 12.5%% T B A ey

, Tud T 7]5A olstE ek
v}, Bacillus licheniformis 27 HolA 3 Mulo] %] F32] Isoleucine, Leucine,

Phenylalanine, Tyrosine, Aspartic acid, Glutamic acid gr=Fo] thz ol vl A

e
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6. AT7+47 &8
dE (93| TETE A =
20219 % | . ] } o
(19 ) s & W x| O FAddo|2A Afaid &4 JurAdE 28 2 54
571 A 8| O Bacillus licheniformiss 283+ 3 78lo] L5 2] Al A2
90994 = 3t & % x| O AuMAE &85 Hold JFold mE AfuoldA %
o WA
=
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