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Study on the development of production technology for sulfur—fed 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 : The breeding of the white—spotted flower chafer(/Protaetia brevitarsis) i
n Gyeongsangnam—do is heavily concentrated, with the breeding farms accounting for a
pproximately 56% of all farms. Therefore, this study used onion power, a major agricu
Itural by—product in the Gyeongsangnam—do region, as a feed source for mass product
ion technology and cost reduction for a stable supply of White—spotted flower chafer |
arvae. When treated with 10% of onion powder, the P205, K20, and CaO contents of t
he breeding medium were higher than those of the untreated. The weight of one larva
in the 10% onion powder treatment group increased by 33% compared to the untreated
group. Furthermore, the crude protein and crude fat contents of White—spotted flower
chafer were 69.1% and 9.7%, respectively, higher than those of the untreated group, a
nd heavy metals were below the standard value. The content of methionine and cystin
e, which are sulfur—containing amino acids, increased in the larvae of White—spotted fl
ower chafer when fed with onion powder treatment.

Key words : Protaetia brevitarsis, sulfur, functional larva
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0.18 0.25 0.37 0.11 0.11 0.02 61.4

0.22

-2 7

0.18 0.24 0.42 0.11 0.10 0.29 62.2

0.56

0.21 0.25 0.36 0.13 0.09 0.30 61.4

0.74

0.19 0.25 0.24 0.10 0.10 0.63 61.6

0.70

DAD 3 0.3% + 924 0.8%, B 73 0.3% + 824 1.2%, C: 3 0.6% + 84 1.2%.
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+ a2 1.2% z%ﬂ?w 1% Z%°] 1.65g/mEl2 A2
T 0. 91g/U]-E] o alsﬁ 1.88) FAYoH F3 2L 2679502 X7 103g/E vlE] 159%
S7HAAL R 36 ek

PR §% % 828 wENe Bl AP ETA 29 2 3 ol
o =

AL FFAdF F3 FE/E) 7 FRFE)  14F FEE) FAE(%)
Z]

4 70 118bb? 103b 0.91¢c 356¢
A 56 59¢ 97b 1.65a 648a
B 34 170a 267a 1.56a 613a
C 63 32¢ 40c 1.24b 486b

DA: 93 0.3% + 94 0.8%, B: 3 0.3% + 824 1.2%, C: 93 0.6% + 22 1.2%.
YDMRT 5%.

3 2 94 AHYE AP FA] 39 4R T4 BAEAYE 4 5~ 69
2o £33 AT FAE T vlE] duke) 252 §59 P05 R Na,O &&Fo] wte
3 . 3 0.3% + 82 0.8%

——————————————————— g/100g ———————————————————
A g 7.86a” 2.30a 2.18a 0.32a 0.60a 0.42a 0.52c 0.l1lc  0.41c
A 6.92b 1.69b 2.35a 0.23a 0.49¢  0.28c  0.79b  0.20b  0.59b
B 6.94b 1.75b 2.21a  0.28a 0.53bc 0.28c  0.78b  0.24a  0.54b
C 8.14a 1.79b 2.53a 0.32a 0.57ab 0.33b  0.93a 0.23a  0.70a

DA 63 03% + 824 0.8%, B: €3 0.3% + 824 1.2%, C: §3 0.6% + &4 1.2%.
YDMRT 5%.
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E6 T W o Wk FEE AW RYA §F FEE 9

T 3 aAa A ko] 22 3
A28y Cd Cr Cu Ni Pb As
————————————————— mg/kg —————————————————
A 2 0.042a%  0.319b 9.327a 0.244b 0.177ab 0.0
A 0.034ab  0.528a 9.242a 0.355a 0.246a 0.0
B 0.038a 0.618a 9.473a 0.438a 0.246a 0.0
C 0.020b 0.373b 6.155b 0.171b 0.141b 0.0

DAD %3 0.3% + 82 0.8%, B: %3 0.3% + 824 1.2%, C: %% 0.6% + &4 1.2%.
YDMRT 5%.

T2 % a4 Ao FAxubol A F5 opnAl BAANE 1 79 Ak Sy
O]Z%E%ﬂ %9] histidine, cystine, glutamic acid % glycine %2 3 0.3% + 84
1.2% 2 3 0.6% + 94 1.2% A7 FAT Beb A Ve

R 7.9 H a4 7 el Aol 2RA fF opn At
Amino acid profile(g/100g) T2 AV B C
Histidine 0.60c? 0.64bc 0.70a 0.66ab
Isoleucine 0.67a 0.71a 0.75a 0.75a
Leucine 0.88a 0.95a 1.01a 1.04a
Lysine 1.00a 0.97a 1.01a 1.01a
Methionine 0.20a 0.22a 0.22a 0.25a
Cystine 0.22¢ 0.23bc 0.26a 0.24ab
Phenylalanine 1.47a 1.33a 1.76a 1.63a
Tyrosine 0.76b 0.82b 0.84b 0.96a
Threonine 0.57b 0.60b 0.65b 0.67a
Valine 0.92a 0.98a 1.06a 1.02a
Sum of essential amino acid 7.29a 7.44a 8.25a 8.21a
Alanine 1.07a 1.06a 1.24a 1.14a
Arginine 0.77a 0.77a 0.84a 0.79a
Aspartic acid 1.19a 1.28a 1.36a 1.36a
Glutamic acid 1.85¢ 2.13ab 2.28a 2.07b
Glycine 0.98b 1.19ab 1.27a 1.33a
Proline 1.48b 1.76ab 1.97ab 2.33a
Serine 0.93b 0.96ab 1.06a 0.95ab
Sum of non—essential amino acid 8.26b 9.14ab 10.02a 9.98a
Sum of total amino acid 15.55b 16.59ab 18.27a 18.19a

DAD 63 0.3% + £ 0.8%, B: §3 0.3% + 84 1.2%, C: 53 0.6% + &4 1.2%.
YDMRT 5%.
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<AY 2> FUTRERY G A7y L A5

FohEwr A AU L fFS) FAES BAS Ave E 8~90l4 i vish

ok ARSuA S RogRe FuEd e f7s BAgle] T-NEI} NaO FFe RE
Afol7h Ql9la, bt

ALTAA Fl59
A vebs e A7
o

g T- P,0s5 K,0 Ca0 MgO Na,0
____________________ % S
S0 0.38a% 0.36b 0.38b 0.27b 0.09b 0.04a
S1 0.40a 0.39ab 0.42a 0.31b 0.10ab 0.03a
S2 0.41a 0.42a 0.43a 0.48a 0.10ab 0.03a
S3 0.40a 0.41ab 0.43a 0.46a 0.11a 0.03a
DS0: ofspaar 0%, S1: 9tk 5%, S2: st 10%, S3: ST 20%.
YDMRT 5%.
% 9. Gy HuF FEE SAYuo| R {5 TR
gl P,0; K0 Ca0 MgO Na,0
___________________ % —
S0 3.23a” 4.24a 0.50a 0.95a 0.48a
S1 1.62d 2.73d 0.37a 0.59b 0.37b
S2 2.13b 3.66b 0.48a 0.68b 0.44a
S3 1.84¢ 3.32¢ 0.31a 0.63b 0.44a
VS0: oFapil 0%, S1: SFapidt 5%, S2: GFaidl 10%, S3: Rk 20%.
YDVRT 5%.

Gt A ARSElA] Folo] mE AFuo|E X 28 X FF5 ASHE = ® 10
o ad 19 2k e 20% Aol AEEC] 72.6%= 7HF Hoki e A
S ko] AEES 49l Aoz} gk ST 10% M FAM FF THo] 1.82¢/
nhE] 2 AT 1.37g/mbe] Bk 1.38] AR, 8 FaFd 483g/20L o2 FA g
385g/20LET} 256% F7FFith. FubEd A vl &o] FHoldaE F59 AFol T
3, 20% A ToAA 5438 ASo] FalA= AFS BT
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—O-ULE (%
—0-QTHET 5%
—O-YEET 10%
—-TLET A%

A (g/20L)

K
—
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o

iRl = o~ 5 o = I} >~
Frhrwr Wb £EE AR REA 39 4% L £
s}

A& AEE(%) FF FTE@ED  FAL(R) 7T FH(g/20L) FREAF

SO 94.0a” 1.37¢ 328¢ 385bc 100
S1 91.8a 1.56b 373b 428b 111
S2 88.7a 1.82a 434a 483a 125
S3 72.6b 1.63b 392b 356¢ 92

VS0: kRt 0%, S1t FuHEa 50, S2: SR 10%, S3t BT 20%.
YDMRT 5%.

R ALY AU Folol B2 ARARTA F39l DR WA} oplc
AR ke E 11~129F Ok 29 gFe Ghd Al A Eobdi, 2%
FHe FART Ao Mgl FARES oAtk FIE FFES RE AT FA
olehm Uehdth obulwt g FuRw ATl f3el FfE ohulmiel

o =
o

methione®} cystineo] Z7}8ch. w3k A
A histidine, isoleucine, leucine, lycine, valine, asparatic acid, glycine 3%F&Fo] F-x2]+-

Hu skl

A4 e A Cd Pb As
———————— %———————— ——————————mg/kg——————————
S0 63.67b% 6.47¢c 0.0 0.0 0.0
S1 69.47a 11.04b 0.0 0.0 0.0
S2 69.01a 9.69b 0.0 0.1 0.0
S3 71.44a 13.83a 0.0 0.0 0.0
DS0: kg 0%, S1: it 50, S2: i 109%, S3: FupREdk 20%.
YDMRT 5%.
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[e} = ™ pEA =y |
Amino acid profile(g/100g) Sov S1 S2 S3
Histidine 4.71b% 6.11a 6.00a 6.47a
Isoleucine 5.96b 6.64a 6.59a 6.92a
Leucine 8.35b 9.15a 9.03a 9.38a
Lysine 9.47b 11.02a 10.66a 11.06a
Methionine 1.97¢ 2.56ab 2.39bc 2.95a
Cystine 1.96a 2.90a 2.34a 2.23a
Phenylalanine 14.24a 10.94c¢ 10.77¢ 11.89b
Tyrosine 11.00a 13.14a 12.72a 12.44a
Threonine 6.31b 7.25a 6.76ab 6.78ab
Valine 6.02b 6.35a 6.29a 6.48a
Sum of essential amino acid 66.99c¢ 76.06a 73.55b 76.60a
Alanine 7.46b 7.01c 7.32b 7.73a
Arginine 7.94b 8.33b 8.45ab 8.96a
Aspartic acid 11.33¢ 14.22a 14.24a 11.82b
Glutamic acid 17.47¢ 19.38b 19.82ab 20.28a
Glycine 9.53b 9.89b 10.36a 10.64a
Proline 10.64c 14.23b 13.98b 16.09a
Serine 7.16b 8.43a 8.43a 8.36a
Sum of non—essential amino acid 71.53 81.49 82.6 83.88
Sum of total amino acid 138.52b 157.55a 156.15a 160.48a
US0: kbt 0%, St Yo 5%, S2: FuHE 10%, S3: YT 20%.
YDMRT 5%.
4. 27 Q %

<Al 1> FYyFdasdt 53 "7 Uy 7
b 53 0.3% + 24 1.2 = 1% o] 1.65g/MeE T4 2T 0.91g/mFg] <l
H]SH 1.8HH %7%5’%9)4 T8 FHL 267g/F%0F THF T 103g/Eo B3 159%

L} %%"ﬂﬂ—?v‘i A E] el vl B Eel A 5] P05 ® NaxO dFo] woks
. | +3 e g7 0.11, +% 0.3% + 24 0.8%
ﬂﬂ% 0.20, % 0.3% + 24 1.2% A&7 0.24, 3 0.6% + 24 1.2% A+
0.232/100g 0.5 ek g] ol A Fx el vls) 2u) H= = Jetds
g}, 3xdulo] LA {-59] histidine, cystine, glutamic acid % glycine $F-S 3 0.3%
+ 24 1.2% 9 5% 0.6% + 24 1.2% AT FAH2F 2o} =24 Yelde

~

<AY 2> FHTREEY ST A7by
7h GFIREE 10% A7 WA €] P20s, K20, CaO e F-22] wiAel vlal] A velst
. R 10% ALl el vla) A6 59l PO, KO, MO B¥o] kg
ok FSHET 10% AUTE 15F FF0| LezgrtelR $AUT LaTg/otelol s 33%
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S7HEAAL TS 483g/20L 0w FAE] T 385¢/20L0] Ml 25% S7FE AL
FEITE 109 A @54
2GR 10% AT wolAl o] R o] xuuida A hgke 747
69.1%%F 9.7%% FAHF Bt A YEHen, $5&5S 7EA oletE HEH
wh ot 10% AT FolAl AWo]EFA 39 histidine, isoleucine, leucine,
lycine, valine, asparatic acid, glycine $+=Fo] FA 2|4 Hrt} &5
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