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Study on the Suitable Fermentation Period of Berry Sawdust for the

Development of Protaetia brevitarsisLarva
Ju-Rak Lim*, Sang-sik Lee, Eun-Jin Lee, Woong Kim and Chang-hak Choi

Sericulture and Entomology Experiment Station, Jeollabuk-do Agricultural Research and Extension Services, Buan 56339, Korea

ABSTRACT: After examining the temperature change in berry sawdust during the fermentation period and the developmental
characteristics of Protaetia brevitarsis larvae according to the fermentation period, it was found that the fermentation speed was faster than
with oak sawdust and a fermentation period of 50-70 days was the most suitable for larval growth. During the fermentation period, the
temperature change in sawdust was quickly fermented as berry sawdust passed a high temperature of more than 60°C in the early stages
of fermentation compared to fermentation speed of oak sawdust, and stabilized within 60 days. In individual breeding, the total growth
period of P. brevitarsis larvae by fermentation period was the longest at 104.8 days after fermentation for 30 days, which was a significant
difference. There was no difference in the growth period between 50 and 90 days of fermentation. Oak sawdust tended to be the same
as berry sawdust, but the larval development period was approximately 30 days. The developmental period by larval stage differed
greatly between berries and oak sawdust. The weight of larvae according to the fermentation period of sawdust was the lowest after 90
days of fermentation, with a long fermentation period for both berry and oak sawdust, and there was no difference in the 30-70 days
fermentation periods. The survival rate was more than 95% in individual breeding, and there was no difference among the fermentation
periods. However, in group breeding, the survival rate was lower than that of individual breeding and was lowest at 90 days of
fermentation. In group breeding, the ratio of larvae weighing = 2.5 g, which is the standard for shipment, was 85% after 30-70 days of
fermentation of berry sawdust, but was lower at 70% after 90 days of fermentation, which was a significant difference. The survival rate
with oak sawdust showed the same trend, which was approximately 10% lower than that with sawdust. In addition, the larvae from the
berry sawdust weighed > 2.5 g in 40-60 days, while it took 75-105 days with oak-fermented sawdust.

Key words: Protaetia brevitarsis, Berry sawdust, Oak sawdust, Fermentation period, Development charicteristic

—

DR RIS i R sleh MK the SRl §50) MRS S 2AF 2k bl vls) waLEst
M, W71 S0~T0%00] 5% W0l 71 ARSITh wa 10 %w SRR WA o) W] Rl 40°Colst
Z3Kahe] vhste] W2l R 60°C o)d 3180 2 Zhsl Al mhesl WHLZ H9a, 609 olol QPgst sIRich Aol W IzhE 8
Ao BA] §50) 5 WE7RKEE W) FEIRe 30U BEIA 104892 71 231, §o)37} =0 r, 50~909 WEE 90 HEw
A7k BUSIER AFFEE R vk Aol 5 W a7IRte] 30204 2SIk 5 R0 A1 el R Ak
FAIA 2o)7} 21, oAbk AP ST FiE B A7 TR 5 A Al R FE N R g E1cho] 71909 WEeA 7}
8 7bilan, 97131 30-709 ol e Kol st A Aol 95% o210 2 ¥ 71200l ke 19} gl v, e 5ol
A AR R g S, WA 00 FH ke AR eIA] eI 25 g ol fF Mg SRR B
30~T007P 85% w2 Aho]7k URLAE, a7 12 0N T0%2 Shat, 59137} Qg sIIk. FbPEHE vk Fgoled, Wl
FEAN v15) 10%3 5= Sokek, mEah, W]eFENE 40~60200] % §-5:9] FA7} 2.5 g o o] SI91w, S MEF e 75~105900) 2k

A0 2xutolsA). Wl el e, R we A

™

r:'i

*Corresponding author: gocnd0617@korea.kr

Received May 20 2023; Revised August 15 2023
Accepted August 23 2023

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




20179 425 A% HE 57t #3524 Z3k(Song et
o, 2017 SAKOIREA &9} Rt1e] 18 447105
#% T 50l 5715 Aelel oIS B op, 2 7o
N LOIERA AL ol7] 34 Plojflel ks
Fol ofe)hA] R4 28 H7Fstel ARg ek giekar sk

aaﬂolwxl FOE B B0l B Ui Sl

d s QOHE Ol‘:«l H*‘Xi “*OL A=Al
Sl okl e FR8A] 7)1 glck(Han, 2003).

E3], 3l-uto]| 2] ARSI o A] AFEH] 7} A A AYAH)
3

9] 32%E AR} 12 A= A(Lee et al., 2018), AYAH| A
A< 917 A Hol vt Eobe A o] 8954
ik

DHEro]EFA Aol =2 A== Holde &
L]-_\‘TL Hel_— \:‘g—oh;." O]H]—Z-1 o7 ZH,]-E' 1\]451:]]_0 1:]—5 1 UE
71& BA, "l S EESAA 2 v e A ok 2 AR
£ 33t 2 edwo] 60% ol E=5 7elaEal, 20 kg 3£
tholl §ok 90247k W A ARG W 717150 Bifo] 2

U=

-IHU

g}: ol 7}74 oij\].g_uﬂﬁl—ﬂ_e_ o]_Q.
SO MRS A7]aL, SRbolT
(Lim et al., 2022a).
W22 o] g3 AW ZRAY iAol et A
L padbg Edl(Moon et al., 2018; Lim et al., 2022b) 3} 1]
F4KLim et al., 2022¢), H] 2] 72 aE4NLim et al., 2022a)
5o] HAE AN, o]5S o]-83t ol A W54
of tafA Rt HirElo] gle o], %]_' 8 ‘%} = A
AW 22 PR AMGHOH, 3
o e Pl sl 2 o3l
urE 574 vl o8] 4718
L YO ML AR Aol PEsH AR ol
] m) o] 257} ol u A MAlsHE Aol ofs) w27
EAEL, F7]ol PAIRY FR SHSAA 10] £4]
H= ¢k a2 vjEe] 25t lignocellulose 5 i3l
E3)0] Baflg- olrithal B ilE ¢t Chung et al., 1999;
Finstein et al., 1983; Bagstam, 1978; liyama et al., 1997; Lacey,
1973).

24 ‘3401:?: ool o

52
B

SR T 0B TS S
W= QI3 Site] 4wk pH7} stob 3, Fite] 9)
oyttt nlu|zhe ml 4Bl ofsh AAFEle] o]z
202 ubR, BN RO T2 TR e o]

¢

i
Naa
= U‘.l-[ﬂ
EE

oﬁ e &
Ow_&tlh‘
E_‘Erlo

184 Korean J. Appl. Entomol. 62(3) 183~191 (2023)

Z7]°= FH WAl 2744 nlAEo] o857 4

& T84 S Fagl e al mdjE 55 o]-8-5to
SHA =3, 27t oblof whet 12/ mEEe] 7HE- &
2L A3t A= Ao B B R QI THKoo et al., 2014).

o AEHollxs mAEA el 2% 71A7E WAk,
AlsalA) ek vl Eo] ol 85)7] 41 vhshEo] )
o] 1tao] 9 o] 4k Eh, WrhR Bt ol guto]
§5:0) AALE et 4= 9l ool vjsto] wrEE Rl
M 7h27) Sl T, F459) Al nlgEEe] B the
3t ﬂﬂ‘j S o]-g8lal A7 2 Z(Koo et al., 2014), 3151k
o]FFA| ol Aol FefstA E 4 Qv AR YaE
W A Sl visl WAL wtAre] 27] F2F Yl S =S w2
A 8lo] AARS =0]37(Oh et al., 2004), 7}=ALE 2] Z(Kim et
al.,, 2011)o]u} j2] 117] 9] 8-2)(Lee et al., 1999)L 7R A15H=1]
o §-&0] 7hsshar Hars o] gl

whebA, S5 Sl The ‘?3_@7]7401 El?— Aoz oA
11;' Hl—_—gx%goﬂ u;]-a]- _JZ—]H]—O]EI—U Z] EIge] o] El—a]_xlyq
O o E7] wiiol ARt Hﬂﬂlﬂi‘ﬂ a717t
£ Setol A WSEAS skl HﬂE’J‘% Ny
31 S AR AATE] & B avtglo] &
atock

‘T, o|N
l-> 2 A

Z74

2 i

X

Msinz
SOl AR ALE AR 571014 20194 42

BEe FUsel AREAEY INTEATE AR
(25£1°C, RH 50~60%) o141 #]2] 7 g yto] ©7120 L et
AEJHEA (543 x 363 x 188 mm)o]| 1200}2)(¢h:4=2:1) A= @
ARSI, A WOl kel £5-8 AEel olgSisick
oI MBI RSl shht A Tt
Rleko] FFSHAX 4% o] ot gt
Y3 A0 MRS W 4 5 S|3ich A &

HoPAA F5E RS, PEHE 459 U

=
06

J

[\ )
&
e,
s
_Ihl
HU rl
1=4

£t UFSHEH Ol "S5 |710]| 2 Q5 £X

WjEl e AR oA AuEs Bjs, BEx), B
w2 o] 71 202011 B9k 245t0] 171x) Tk
(DY13-838, 5F2])2} 2417](MC10SS5-F, 47| A) 2 o]



83}0] B41% S, 4 mm UL 0] §510] 4 mm o]3}0]
2712 B W] 20 kg rjo] Hob 2 Fae] Bus
STk FEEYE A e Do) ZRR] A8 571}
1o 4 IE AERHS TeIste] Attt
Wl FE R AT 7o) B 2R ]
o Wi B2 4o =2 EFelo] WA AL WPl FENE

ofg
d
1o
il
Bl
i)
J

s
>
Eb)

7o) BHRE 2:2:1 HRE Aloj%
I RARE B30 keol 87183 ke, 505 kg, 0142
(EM) 300 ml H]-&-2 H7}5}o] Z2Kdleko] 70~80% 4 = 2
SRS SUSISICH AATEY o 0 ez
SRS Hrtste] EFSGc Bk £ FUHEI(DDK-
NS

B W WS S oA 20 ke SEofe] ot 4R

(3 x 3> 4 m)o| A YT 8U7HA] 90U WHE AlZTE A
ol *Hl% 7|3 A2 Aol Bl = ><ﬂ 7Y
SHaL uAES AR Hokt H7IsAE A Bgshs

EMAIGRARE 1257} AL 1 502 48 2] o)
Al H0ko] 2)8 BB, BE AR F BHHS 12
WA Sfete] WaIZE %209 20 A1 U
(Mol BRPIES ol 8sto] WA 2024, 40
o];zH 60°]Z‘H 3§ M/\]sl.o:h;}._

WEAI U 2% WS 2] Slstel MRS §
2ot 2=AE ) Sl 37ME AolFaL
2 E I AU B0 em o)) £ W
= 93 A2 EA(TTC-100) 5 A 5%
o 374 Zololrk. L& 24229 1 0.8 Zztel &

sio] 7| S,

THHA=0IM S E=r il [E SEE0ESX| 2s
&4

2] B k7| 7o) 317 uol 2
oS 24517 Sla) W17 5 21
A W) FE L Aol UFAL o] Fol F25] k2
£ whEstT, 247k Aol RA §52) Bo| = FshuAl
B A7) W2 S S-S A o0, A
2 g2z shgick

5 A2 HEZH4|(e100 x 40 mm)Oﬂ
2123 A% A T R 194 352 10kely g
A Aol e 300kl 3uho 2 wska A
st

=]

o
5

o

e Zizte) §e) Bl e |7k Bt B,

A
rlo

REES 2B 2APTHE-E 2~3 0] g A (-5 &7
SHAE 2ARFI oM, FA] A oS sl -5
7= fE L A7) S48k sk

HEAIS0IN ¢

M=s

270l E 25 g Oy 73 HIE H

R T|te] SlRdute] R A] Akl nl A= PEE &
A7) flsto] AT HER §59] @%’\ &2 A
aFoAct B A 7|7 A ARSI 5 U5 30 509,
709, 90 43 2] & slo] Wa 7|7 2.5 go| At § %——4 &Y
BEEE 2ARSIIT

ZTARS-2-20 L 2] HekA(Z ek el uhA; 543 mm x 363 mm
x 188 mm)E ARSI, WAFERS 2471 2/3 A= AL &

ZE B 52 SR 20 L 10024 Yof 3ukeo =
ARsrskgich

2.5 gold 159 HIE2 AR AlF

Zog 1200177}11 aﬁhﬂﬁ&%z.s gold fr52l 55 2A5H]

,ﬂ
o
(0]
S
17
=,
4
z
O
e
L

SHE]

Alslof| A dojz] Ai}= PASW Statistics 18 (SPSS Inc.,
Chicago, US) 2 132 o]-85}o] YYEALEATE 5 5% 5
O] 4ol 4] T-test@} Duncan tha3 7= AAISte] 22| Ht
7 AjolE e,

|

= UE H LSIR0) 0E 2Hs}

Wl FE HES 913 RAR SIS
Bl A4S 52U fa

3740 E3H]8-S Haslo] Ta

el A AR —‘57}11}1:} e T
A o] T8-S Zrskal, AA il Wre-S ARE-5t
Sk

Sawdust fermentation period of Protaetia brevitarsis larval feed 185



Zgolgik. ol Bvko 2 wlasol 4a]
A) o) ol m, w7 2 517] 1A § 7194 Uk e
#00] P RSk, FYH] Q7| o} WAl 1ok e U

AYe 3 3 3FKShim, 2002).

Wl g e) MRS 248 S8 Way|ze] o
WEA SEvslel By ] £ wakE S 2
(Fig. 1) W27 of 9k Aol u]s) B4 tite] 2=7h a7 3
AT, W e Ao et

] FE e W 27]0] 60°C7HA] ek, o] 7as
P20 UA 13} 7h4:0 E3kg Fol T ozt
ERdrhr} wob 3, 409R) 2371 o] Folis i
o ok 7 §AE WA 2 Hol7} 1l

uhe, FUEEERS 9 270 40°Coly 27t 7] A
shEiglon, wlelfERtEThs WA Auke gl 2097 1%
74eet B Follis el R 27t ) AukEel
0.1, 40207 7}4:0} E3He} ol L1} o7k St} LtolA|

31, 6094 37 710} B3 Follis Wlel R R 2}

Al doufaL, 12} 740 &3} o] fofl = Wi v} v A 2|7 o]
RojAle Ao R FZ0| 7Pssln, FUHLENRS 23 7140}
=3} o]%o “*IU} THA] Qdojutal, 32} 7hpe) E3) o] $ofl ¢t

Ae=Aer f59) = 4= ok
3£al XH‘ﬂﬂoﬂ o-85= R FHke] WA oA =23t
2 EAHSE ¢7] flsto] - F4 33 tong AA Sk,
46 B3 717, HoHE W3E AR A3kKoo et al.,
2014), EQlo] 2= ¥ 20 cm Z o= 34 of wha) miztst

A Wak=d] v]5}ed, 40~100 cm Zlo]o A= HR A o2 WHa}
of ZAY 12 who]l H 1.2 58.9°Cof| =&} L, 150 em 2
olof| A= 244 whofl Z| a0l =EsHlThaL slo] &2 Ao
A 2 ske) ozt o=

ol & AtollAs S o] Hol HaE sk¢laL, 4
AF= WA 7] thiee2 AZhE, JERtell A 12}
HAS 2e7h A A= A 2oL o] 2Eshe A7)
2 Hol fARE Avte e AT, w2 Raite] 2rreket

Lo C}E opARS Hol il 9188 of 2= 9T},

37 TR AIRE, 76 A% 0|7 kA ALk ]2 B 25 Wt AUFA 0 B FUFE WAL S7h) A o i
s} 3ol k A2l g, 0] 2 g Akt £ WE A B Eh A ow o
ol Hg]FEto] ArEwlell vlsl 271 Wazf w= A Lok, Aol Hast Frhg Ao 2 Ha s A5
Table 1. The mixing ratio of additive material in berries mixed sawdust
Contained quantity
Content - - -
Sawdust (kg) Bran (kg) Rice bran (kg) Sugar (kg) Microorganism (ml) Soybean Meal (kg)
RDA 30 - 1.5 0.5 300 -
farm A 120 18 - 1.25 1000 8
farm B 150 15 - treacle 8 L 1250 15
farm C 225 30 10 treacle 1.5 L yeast 2 teaspoon 7.5
Setting 30 4 - 0.5 300 -
——Fermentation room  ——Berres mixed sawdust Oak sawdust
70
60

2nd

3rd

I

Temperature(“C)
4
}
?
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Fig. 1. Temperature changes in fermentation rooms and sawdust by fermentation (*1st, 2nd, 3rd : Additional moisture and mix sawdust).
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Table 2. Developmental period of Prothetia brevitarsisarva by fermentation period with mixed berry sawdust and oak sawdust

Developmental period of larva (day)

Fermentation period (day)

1 2 31 Total
30 8.8+0.73 a 13.2+2.07 a 82.8£11.60 b 104.8 b
Berries mixed 50 9.6£0.17 a 13.1£0.23 a 67.3£12.66 ab 90.0 ab
sawdust 70 9.3£0.47 a 14.0£1.20 a 63.4+7.45a 86.7 a
90 9.7£0.79 a 12.942.44 a 67.0£20.33 ab 89.6 ab
30 11.6£0.67 b 20.0+4.72 ab 105.9+6.55 b 137.6 b
Ok sawdust 50 8.9+1.61 a 19.743.51 a 94.2+8.71 ab 122.9 ab
70 12.2£1.91 be 23.2+1.01b 78.3£7.25 a 1137 a
90 16.0£1.95 ¢ 19.843.92 a 80.4+11.91 a 1162 a

* Different letters in a column indicate different significance by the Duncan's multiple range test.
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Table 3. Larval weight and survival rates of Prothetia brevitarsis by fermentation period with mixed berry sawdust and oak sawdust

Larva weight(g)

Fermentation period (day)

Survival rate (%)

Ist 3rd
30 0.08+0.004 a 0.6£0.17 a 2.9+0.83 a 97.8£1.92 a
Berry mixed 50 0.08+0.002 a 0.6£0.15a 24+0.21b 100£0.00 a
sawdust 70 0.0840.19 a 0.5£0.02 b 2.140.34 be 90.0+£17.32 a
90 0.06+0.014 b 0.5£0.03 b 2.0£0.07 ¢ 95.6+£5.09 a
30 0.07+0.009 a 0.4+£0.04 a 24+1.23a 97.8£3.85a
Oak sawdust 50 0.07+0.016 a 0.4+£0.02 a 2.3+0.54 ab 98.9+£1.92 a
70 0.07+0.008 a 0.4+£0.06 a 2.0+0.26 b 97.8+3.85a
90 0.05+0.036 b 0.3£0.28 b 1.940.63 b 100£0.00 a

* DMRT 5%.
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Table 4. Larval weight > 2.5 g and survival rates of Prothetia brevitarsis by fermentation period of berries mixed sawdust and oak sawdust

Fermentation period (day)

Larval rate of 2.5 g or more(%)/developmental period

survival rate

30day 45day 60day 75day 90day 105day 120day  Total (%)
30 10 32 28 13 1 0 0 84 ab 84 b
Berries mixed 50 4 54 25 8 3 0 0 92 a 84 b
sawdust 70 14 34 22 10 4 1 0 85 ab 93 a
90 10 33 15 8 2 2 0 70 b 80b
30 0 1 1 30 25 19 0 76 ab 87 ab
Oak sawdust 50 0 1 2 24 20 23 7 77 ab 92 a
70 0 1 1 15 32 24 8 8la 89 ab
90 0 1 5 12 25 10 10 63 b 79b

* DMRT 5%.
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