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ABSTRACT

The study on the optimal diet for super worm (Zophobas morio Fabricius) was
studied by using wheat bran (CP00) mixed with protein diet (P18, P21, P24) as CP18, CP21,
CP24 diet at the ratios of 0: 1,1:1,1:2 and 2:1 and showed that using formula CP18, CP21,
CP24 in the ratio of 0:1 had feed conversion ratio (FCR) of 5.40, 4.72 and 4.70 respectively,
which was higher than other formulas (with 2.40-2.83). The survival rate of super worm
fed with CP00-1:0 formula had the highest survival rate (76.0%). However, the 2:1 ratio of
CP21 and CP24 had similar survival percentages (73.4-74.1%). The larvae fed with CP24 at
2:1 were the largest (570.4 mg, 4.64 cm), followed by the 1:1 formula of CP24 (566.4 mg,
4.64 cm). Cultivation with CP18 at a ratio of 0:1 exhibited the lowest weight and long body
(237.1mg, 3.36 cm).

Study of suitable feeding patterns for rearing super worm when 20 days old super
worm fed with wheat bran (CP00-10) of CP21 and CP24 at 2:1ratio with different feed
amounts according to the age of the worms and supplemented with pumpkin was
performed. It was found that 55-days old super worm fed CP24-21-E, CP00-10-E, CP21-21-
E (E= 1,850 g feeding) demonstrated very high growth rates. The average weights per worm
were 557.4,555.5 and 454.2 mg, respectively. However, when the worms were 70 days
old, the worms with formulas CP24-21-D, CP00-10-D, CP21-21-D (D= 1,110 ¢ feeding)
showed non different body weight with formula CP24-21-E, CP00-10-E, CP21-21-E (738.4-
767.9 mg), All treatments had survival rates of super worm with more than 80% while the
FCR of super worm fed with CP21-21-E, CP24-21-E and CP00-10-E gave the highest values
of 2.68, 2.64 and 2.60, respectively.



The effect of supplementation on the growth of super worm at different stages
was studied by feeding super worm from 25 days old until 70 days of age with wheat bran
as the main diet. The supplementary foods given were yam bean, pumpkin, banana,
cucumber, watermelon rind, winter melon, mulberry leaf, carrot and cantonese. The
average weight of super worm was higher than those of without supplementation. The
cucumbers, bananas, cantonese and winter melon supplements presented very high
larvae weights (755.6-762.6 mg) than those without supplementation (701.5 mg). The result
revealed that larvae had a survival rate of 80.1-98.7% higher than without supplemental
(73.1%). Giving mulberry leaf showed a survival rate of 96%, while without
supplementation presented a survival rate of 82%. And giving pumpkin with separating the
larvae at 120 days old in order to pupation developing to adults, induced a ratio of a male
and female of 1:9.

The result of the life cycle of super worm reared with different food formulas as
wheat bran, chicken feed and CP21 informed that there were 5 stage developments: egg,
larva, prepupa, pupa and adult stages. From the egg until the pupa stages, there were no
statistically different values among treatments. The egg stage took 7.50 — 7.68 days. The
larva took 13 stages (141.20-150.97 days). The prepupa stage was 4.51-7.05 days and the
pupa stage had 7.17-7.80 days. But the adult stage, male and female were statistically
different in life span periods. The age of males fed wheat bran was 72.25 days, chicken
feed=67.90 days and CP21=64.55 days. Whereas adult female fed with wheat bran=80.20
days, chicken feed=77.40 days and CP21=73.05 days.
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Tagldlusunsudiiagu SAS (statistical analysis system) wWiguiisuauad ene35n1s

DMRT (Duncan’s new multiple range test) fissfupudeiu 95% (p <0.05)
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2.1 unaslushunaunudniunyed
Uszinalvefuuasiifigauemisemisuagamnsouilaald uannda 190 via (Jun
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Ya9Ru N1suaUnas nstdusmvrsamilou nMsunananvesklasnlduselevy wazily
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ludagtunisuilareisussianlusiuaniednd wu vy la &30 uazdniund
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10 6% 11 16% ALY 8% Lagnasau 5,128 unassdensy dsilusinalusiusiniian
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Invunnsge asnsasdafiofinuimalaeiinanseusodanngeudileioufiulusauain
FniUsvianau LagEINIIuEAsIaTN oreanic waste 16wy wAn yadnd Fadunisan
waste llud uag waste Mvdofldidhueld egrslsfnm Tagtu EU vansliuuaady
91138 sntiuduesua vaiedl PROteINSECT Saidulasenisiléituaivayuain EU
srufueadnsnely EU 3u uazuaviny tdlausli U wilungsaifouiieliuauiueivis
doila (5378, 2556) 04ANITDIMITAZNEAINTINVDIANUTLHIVR Uzilud inunInseied
unsuane1sdn 70% ludn 40 Ydhawth telviasinsnaussmnudeansiiuevisdng
vodlan Faatunardndes luewnsussaviushuiinldlunsdesdniednadu Tiuas
an3 witagtuswsisaeshisaiumdu mszdariivosas iudsaiuiuiingUgnuas
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2.2 uwnadlusaunaunugmiudnd
wuauliasiuansanaunulusiuanemsdnilalagdnwamudmiadasuinisves

vusuunasiulsngIndue i dszdu Tnyunisgeedanis WeIouiisuiusedu

Tnsunisvestartudatiii wagnndundesadniaiy (AUIANYINITNAUIB1IAINTELUY

=

Sl BaN1INNIET1YA3 gnevinlndTaniadunys, 2556) Feaingavunaslusaui 2

v sa

Usean Ao wadlusauainig wasikvadusiuaindnd dwuandunvadusiauaindnini
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[ a a
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o
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nuaulny wazvuauun Wudy (@uvune wavdans, 2558; Bovera et.al., 2016) fatiudslad
Un3deAnw1iduldomseiingae unasulusfunazainnisisslunsmegoulsed@nsaw
vomuauundn¥ladseailind Nederlof et.al. (2017) s1899ums@nwINsEBwILEwUN
§n (Zophobas morio) $ae@a@ s 18uasae (Ascophyllum nodosum) Wuiseaulushu
YosnueuUNIn¥i l¥ o sareams eueadasanaunulaidulsd uenani Abd
Rahman Jabir et.al. (2012) 31897UN15ANEINISUTHRU R anINaveIN SNaLIUe I TUaN
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isonitrogeneous 5 wila At miingaLANTY 5G]iﬂﬂ’]iLﬁ]%aJLaUIGﬁj’1LWW%@JMiWﬂWiLLaﬂLﬁ@ﬁa
Funazdnsdwlusiudiag u KOse and Ozturk (2017) Tevudanuauunsndgauldae
mﬂasﬁiuﬁﬁ?'}L‘fJuLLazLméﬂﬂiauqammad#ﬁﬂuiﬂiaumLmuléf 9INN1FANEBIVDY Meng
etal. (2017) s199uNsANEINTaNaLUsAULe e uLndnElnaldisnis Saline (NaCl) 210
nuauUNENY (Zophobas morio) Wuitan1az i tninzanlunisadalusiugean (49.20
NadnSuredaddns) way Abd Rahman Jabir et.al. (2012a) s1891uMsANWIRIAUSENBUNIS
LA LAZNITY 88N TUDINUBUUNTAY (Zophobas morio) WU RUsUUAT N YL UT U
Tsfiusngn (42.83%) ewleututaniu (52.64%)

Henry et.al. (2015) @570 s2umamsAnsnsTduas 11 via lunsviemsiaesdns
i wudmuauum’]’ﬂ@ﬁaﬁﬂmLﬁud’mmauiummsﬁm%’uL?;Jawmﬁal,l,awmqﬂ fUshu
30-35% Glinaluunneneiuy LﬁaLU%EJ‘ULﬁauﬁummiﬂaﬂuqmﬂﬂﬁ gonnandnu Williams
et.al. (2016) TilgFnwuuasifaudfgylunsduwrasemsdniuay uardniides waz
ladns@nuiasigiasenmsluiuaamasvin wuId@1501m5 LA ANLANA19Y
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A o Y 4
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Usenaumie 0, 25, 50, 75 way 100% (@'1‘1/]’1363613‘171'1-5 PuaeU) ndsanlrermsuandadu

a1 8 /UMM WuIailienns gnshl 2 waz gasi 3 danumdnduiudy 8951013
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uandnatunaia Seasulddmuonundnsiidesdruamine kelp wardal8n a1unso
tanlunuiivantiluomsda e 1wl 2016 Istam and Yane levhnisfinwuszansam
Yos01MsdRSTvhanueLuNgnY wazuueuUn SenuTlUSAY 27.15% uway 27.26% il
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UsgAnBamnisAuiusi fAndndu daalildSunanouunuanmandnsuuaszgeningui
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snd IfvinsAnuiuisuifisuemamdnvesnisidevueuun (Tenebrio molitor) 4 %
oA hownslaidn $18and mnduvdessautatu wazudsudznds wuivnems
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AeanssnannIsHAnLarAanmlvveunnszdyu Tngldunnsznmaioey 7 dUanm
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2.3 AuUUNENY

Y

aa'mzu Super worm

=8

%aﬁu Giant worm

Foinenmans: Zophobas morio Fabricius

D

[y

Poounu: Coleoptera

%mﬂﬁ: Tenebrionidae

vuauundn¥iiuuiasi dauamislaruinisgs Insvueunieda flusfu 17.4%
(USDA, 2008) anansnidesine azmnsomsdans shlsuywdihumedouadldiduems
Fninaudaiauduomns 1dun dniifeunay dnivluuny un JJudu (NS85 wavAn, 2554)
vupuunndannsamnsidesldlnglduddnaaiduseiussneunan Judwilidinszgn

dunds aglududuifriuivuuas eglunsdvetuuatnudinguiaiuuen vusuuniinig

a

WIiule 5 svey W svegly daduieanddudviigu naus sy Aneganuiu Ty
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L

gmsunagy ergluuszina 8 Ju azuilndudesu Tussezidgauazaenasiu 13 Ads

<
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Luaaaﬂﬂiﬂﬂwm WUFVI? LaARYY) LWavuLUUAIEDIoNUINA AIDDULDIYUTENNM 140-
145 Ju lngsvezimvueuansoulUlddedailadausans 30 Tu uduld vdeinvueu

cA v <& @ vy = \ ~ —— T ' Y] P
ADNATIUATIAANIE AXNAIVTUANUAGYIT BI9ADYY) LWaBULUUaUIR 1800 ANLALDIEY 13-
1y LY @ [ dl‘ (v v aa a v A:l' 1< a o Q‘ o & A (9]

15 U MIFINYIIDNANANLA 3eUUNEVI LaIUasUUUEN LTUNFNWUGILDD1E 5-7 U
WAIINTY 2-4 Tu NAsuely fadndedenguszunm 60-90 Ju Wenueuunlafuiy

¥ o

aunsausnalasdunaIeatazdvuiatdnnidadloidntes  LaziielaeUuusIaALs

U

ﬁa;ﬁamﬁuﬁlumau 2 80 (Mgt 2.1) (eATuv, 2543; Tana, 2556)

seazld 7,5041.06 Su

(‘:f

| BN | N

SLYTUUDU
128.90+18.52 u

STZANAUY

'b 73.05+1.03 Yu

(_P 64.55+0.98 Ju

-
P

2995930

LYTNDUANLA

ITYTANLA 5.02+2.56 U

7.17+1.29 2

AR 2.1 WIsTIRNUIUUNENY (Zophobas morio Fabricius)
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199573nvearuauundny wuadu 5 svey fail
1. szerld dnvaglvvemueuundnulidvn gusinans Svuadn Anduduwazianoiy
wiluwdles (nadl 2.2) narslasdisrsumnensasiuleliidunisus Wewmems
aaﬂﬁwzLﬁulﬁiﬁﬁmaq'ﬁumsuuzﬁLﬁym st ndleenaintyautdudisauldiaan
7.50+1.06 fu weilldazilnduieiiaduegiugumgiivesenmadae dnduggrunly

Y 9

anaitneandusitininlugaiou

[ i I k. . ™

AN 2.2 sseglivasuauundny

2. szegiviueu (Mnd 2.3) dedineenainlalmly dvuiadnunn danuenussana 2-3
a a o w PRy P a & A e ™ | = =
feduns awanuouazidrnila uarzidewdudindes Mndunazase 9 wWasulu
191290 UAINAIRU BINBINIUNADIALADS9ALUD LT ULAUT19AFIEUANE Lasul
wudwamadigmeladesar 1 5 MvueuasasyAulatuses o wazin1saenasiu
Uszanad 13 AS9 LIalaANNIANNEIUTEIRL 3.36 - 4.64 WURIAS J31uU 12 Udad
Udosgniing fisuiadniign a1dai5ea812Ad1eM5nszuen v1du 1dszazaan

128.90+18.52 S Aaznatstdudnue

= v e
AN 2.3 F2HENUDUVDINUDUUNYNY
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3. szugnawdnanug vueuarlifivemis egils ldvdudi drdavnaduas uailzree

v A (Y

v & A ° aa o = A Lo
‘UﬂmLUuNﬂauM’iavmgﬂmﬁd ANNTUFUINADULKEABRI (NN 2.4) 1145383“1%[33']

L2 Y1

5.02+2.56 Tu feuagingssaganuasialy

R PN
v

AN 2.4 S2oLAUINANLATDINUDUUNENY

4. syezdinud Waithgsresdnud Uinanfazdeutndawdineny Beadnashumaimuma
dledhdnudlmlg dadiuden dwunieanse vdntufSseimsdueua sy
Wasuadudithmagou sunssiaditudes q dwfatudmduen daulniuasiy
oEjsznineviAugi 2 uay 3 avusuilsliiladoulm (nmit 2.5) uenanilAssuniueed
madoufldtudntos svesiidoouasiuFengouaudlutasigazuds funede 3 ¢

Seudulany sesinua gl 7.17+1.29 Ju naunazidusladu e

AN 2.5 SEUL NP NBATDINUBUUNENY
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5. S2uzfNANTe NSRINNAINUDUTIANLALED 7.17+1.29 Tu zin15annAsIudnAsa

Wienanundusiiude Tnsazdudlioanuiniediuiiney fuduiofeanuiannanue

v A

Inigie) Tandadwnn @i 91 waghuln Jauenaw deundidnn naintuaiusia
3 ! a o o v & Y & o a a a4 v
7 fageee Wagwufhmaduuaunsensnateiludimluian (1w 2.6) Wewng

asremsduuias duflesslivualvgndndagd duduivadnrzaesy Wasuaind

5 & a o w ), @ Y o B4
WANALALUUFALUIN NUﬂLL"U\‘MiJﬁ'W]’J’EJQW]UU@ﬂ

AN 2.6 szuzafutsmeLdlavaIusuung Ny
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2.4 WYDIISHETUN WY LUN1SNAABINUNUDUUNE NG

2.2.1 1uwnN9

A

yoadley: Yam bean , Jicama

D

a s

YDINYNANENT: Pachyrhizus erosus (L.) Urb.
%Q’Nﬁ: Fabaceae #3590 Leguminosae
Snwazialy
HufwuiieweswsamadndlnuazUssmeluavewzninans Tnedaduinlunsena

O:I a d! o Y A I v dy 49.1 dy a o v VR 4 1
frdandls arduday [Wuldinndes veadeslumuiuiu a1dueiaenalang 5.5 was auld

<

¥ & < N o va v a v = 1
wANLULY Lauawlouds dialaaudusindagauamis muaﬂwmsmmasmmﬂiw@ VUIN

LY

1 [y v ea & S 1 =~ v N v oA v [
f\]%LL@ﬂ@’NﬂuvLUGY]@Jﬁ'lUWUﬁVanﬂ NUUFUIN1RDDU IUWUQWUng‘lﬁ?LWUQV?L@U? ANwlY

9 Y

LY ) v o) [ 1 ) Ly = dy v o A
YoeieRvzluiisey o viaiduy dusnasiluimuuud 4 w wslwindudviuag (i
= N v = a o o Yy ) a a YNy a1
#1 2.7) fdulgamsunn Isavfnsounnudu veneiuglaglduda saiulalantufusiu
seuwnf Tasuauliilvg nuldvnaipvesUsenalny
nslguseleas

fuwniaeuldmensaludn nldudisauaulilivasadaniladiu 9revilviben

Inadsuluideanauilenidlaladdu Jagredesiulsamlald savmnuaniuuninnindydu

=

(Inutin) Fadwmaledlnugalag (Oligofructose) Fssmmelilansnsamnansylel Siudadu

' v
U yva v [

9 sfmunzdmsudiisesnisaivauinlnuagg Midulsaiuma luflassnaaldlunis

e

£

FSnwlsalavidanainindsusazeratenes @unnudeyaaiulng augndvaans

UNNINYIAENANE, 2530)

AN 2.7 SN2
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2.2.2 Annag

A

Foaglsy: Pumpkin

A

YoINYFNEN3: Cucurbita moschata Decne.
Fo29d: Cucurbitaceae

dnwaginly

lihdosduan 018Tier 8712 3-10 was dduivuyy Unagu Tuider Fesady suUld
niamsesUlaunugula ndne 10-35 lwufiwng 817 7-35 wudwes veulundniindu 57
wan Alufuansiivuden aeniien sonfienly usninAsguuiuAeaiu ndunoni dou
Anffuduguszdidindos viefimdesunudy naaagunauutiu (nnil 2.8) ilelufindomie
& winfldnnuinnegsenitailens nsnanswessa dnwaiuy veuudaududy
n1slduselev

assnaameiuastinslnevesiinnes aansalduselond i W nen wia 590 woe
wa ds1azdondeil Tuvesilnnesindudgavieudeinnes uonandnfiududs 84
Woanesags nenvefinnesfiisnduie uaaidey Weanesaas uagdmdudidnies win
#Hnnesdarilulawmsn Weanasa Wk wazIniiu arsAanesinidu (Cucurbitacin)

= ' 1Y

anunsaidemensiiniedulaanizdestunaiiatiarlesiuuziSsnsemnsdaaizinde
maﬂ‘Wm/\aqmmsaaﬁ’mﬁwﬁﬂé’aﬁmmﬁa&Jﬁﬁqwizamﬂaqﬁuiiﬂ@iauqﬂ‘wmmhw%’mzﬁu
gosluumare nitnmeninndulifuuslefmsiigesanme nailnvesluiuliosTanang
uiAufidesnizeumimiin davesdsdinanleansuntisszuududiedeaslulemsngs
PeFnwaruITIMeIMIuKalunsEinzeIm ez ld Annolneaa aumusTTuYIAaY
Favviliianssaadla navesiinnesd @unsndigussmensveuiniiiAnainya enax
Snuav wWaenveswaiinnes muausziuhmalussme $nwlsawmiuld ausuaudy
Tadin Ur3eu Tagdle thgemeen wasaframadlmivaunuiwadimidouanmlddnsae

(@nanudeyaauulng Aazindveant uniinerdeuing, 2530)

NN 2.8 WNnag
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2.2.3 Na1EU1IN

A

Yoadlty: Banana

)Y

FoInemans: Musa acuminata x Musa balbisiana 'Pisang Awak'
F029f: Musaceae

dnwuziily

liféuan ge 2-4.5 wns Tddldhu ddumdefuinannluiudeufilufenses
aduteutusouduiivassengureuauiu nia 25-40 wufiluns 817 1-2 wes luiFousiu
viadludgouniniinanenteiunin Wudsenfivatssen luuszduvutenandun s’ oxias
nAunendu (1wit 2.9)
nsldusele

Shwnemstiendsnarln Wnedunsiasaiwdeniiwa Sseoui Sovdestunisia
wnalunsEINEeITIMYYaTignAsEA uMBELealniy Woingridinaniinainnisgn

nszfunlinszimgemslinasansiienasnununn@u (ddnaudeyaadulng augindy

ANARS WANINeaeNAng, 2530)

AN 2.9 NAWUIN
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2.2.4 4A951U

Yoandly: cucumber

A

Y9 AIMeNEEns: Cucumis sativus L.

D

Fo29d: Cucurbitaceae

dnwaginly

Huunsneiiands Wulides fergdu Sduier srduisnumenang dduduon
Aon udwuaznien Thde lulidnvaesUauwdeusm Ao aonidvdes nadidnuos
N3INAN NITINTEUBN 1387871 (Ndl 2.10) aseuiinuudun nailddendy Tldneluna
gouyudundieina fudaSestuey Wowtudi fsasfnsoueses Induanizea nad
yualvigienand unsnaiugiudiesedlne 195uussnmudedisou fugnvansansiug
n1slduselev

Pawangauvnilusismeunsiusigvsidu Wusissuisanuiou anfuld uilimiou
fnwiemisle Fuaimvgaedniauuinsymet uideulu vismmeinisnssdunszais uaz
FIu33UIveLAER8NININNY puaduaIniiateluwaulTnnduninuneg wazduumas

dAgUeedant Jsasiusiaviglunsunjuazguara ilguamaAIngsTu 1neagisumnauwang
] ' % & o o aa o0 vaa = Y
ALY NIzAndaunauiilouasNd1Aydan sy lniiiananlasudanieluwnsiud

'
1 a

ddsznovvesiinannn fegviliRagutuuind Wiy Tnedeheaneinis dnauainia
Indupalad wenanildslinisusenevlumensnueanesda ANIsEINIINAZaNAILLEYS
= < a Y a1l LY ! ¥ a v @ H v
Mnnsgedstanialule Adesyuuduaie wissuuenatnlziiduysznounanduling
Y  do oA ¢ o A Yy 2 A v g a
meluupsundadidimdsenevvesliivasinszastuilomuunsiuiindeuduidunisiiy
Irlwesidhgsenglulud silinistuatedfunaganunsofserveddeaaninlauing Uy

(A3ugana, 2559)

AN 2.10 bAI3UY
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2.2.5 wAalyl

A

Yoadley: Watermelon

IoAnenenans: Citrullus lanatus

D

¥979f: Cucurbitaceae
Snwaeialy
[~ Dal'd sg [~ o (= % v 1 £ a
LUUN@I&JV]NUWﬂiBﬂ@U@QL‘Uu*ﬂ’]u’e‘luu']ﬂ LLﬁB‘VI’J’]‘HlI']ﬂLLG]&I‘L!’W]Wauaﬂﬂ’l’]NalNU']\‘]?jUG’l

Wesnihaatunafetimanalea unduduiiglusdiferiusauniguuasiin WWuiivdugn

(%

Juen ogdu wnazsideslumuiiuiu duudouunagu naliansinauuaznsinszuen

v

3
= & Ao aa oA v s = X a 2 ao | PN
LWannLUe UVNEEILAEELEBY U'NWUﬁqﬂJﬁ'Jﬂﬁ']EJ‘UULUﬁ@ﬂ IuLuauLuaﬂamLmiﬂ@g (N
2.11)
nslguseluas
[ vaa va & \ v v
LL@QINLUUN@iNV]@JﬂmaNU@LSU YIANDINITUIN 1?] ABLLYAN ‘UiiLWLLNﬁI‘LA‘UWﬂ

= ° D (34 a A YRS a = v o & -
Wasnwaauihludumen wanfuiiniansie Auiatosiuiduas dudunalian vidudn

[

waldl 1denrsenagauldinevns wu undu undlunideudgnlaenilud 3 Wug Aewug

9

a

555UM1 fwdarwindn sanau wusgesladnuateiug wWu wndladuans nae1ds wWaen
Wty a1y adune undlunaitla gnsniniugduans wasliAns nanay Wawas unsly

U Hanay Wewided widlulaeiu Wasnwided Wodnnd wnaluda NavwInwIAUu wie

ILY, =~ 1

= @ v o = =3 1 1 1 [ J [
LWiaee lWunu wuﬁ:l:ummam L‘UUWUﬁNﬂNLW@IsmUﬂﬂiﬂQE]@ﬂ lmmuam ganelunayiusiu

9 9

[ ¥
calal A

wan Ygndietwdnunaa siugifiiiewnn (i, 2553)

A 2.11 uadly
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2.2.6 An

A

Foadly: Winter melon

oINYIAERNS: Benincasa hispida

D

Fo29d: Cucurbitaceae

dnwaginly

indenduivorydu fdduddefvuduunaquegiaddu uanfsiuanuunnane
lufidnwasilundnadredrfieveulusensendu 5-7 uan Yatewanuvaxluneiuiies
aduiumutenu lundreseuna 5-15 lwudwns Jaudnaqu A1ulueniuszuia 10
wuRLuns faaniied (Solitary Flower) dmdos aanunagddnwvazidunasns1d 5-10
wufiuns Yaneaenuenoenidu 5 ndu nduides 5 ndu dweeninadsfunenazdunii
nonwel Uaneaenuenesnidu 3 wan fstliegniglunen nafidnwuzilusunaneiniig

UsEual 20-30 WURLLAT 8712 30-60 lwufuns wWasnuddWendaludvrd (wn 2.12)

v
° IS

oL 27110 mLmﬁmagjmﬂuﬁi’wmumﬁﬂﬁsmaaﬂmﬁaa

nslausele

Tu ufvlng uffiwilssion 9re3nwivinune uilsadauifeulunsyneih wfuawsniay
fvwes wa Tutagnie Tuauve unle LL%’TﬁWgﬁmsLLfﬁaﬁmLfﬂuﬁwmm}maamamﬁmau \dn
anld uAsedR9NT wAlsavaautaans uiladniay U139 agansiauve 50 wild wi
nsgven Doty 11dn savsndu TH¥nundmmmns Tl waen thinenisunni 4
Jaa1ie wivieudey unaviudniguinues (@dnaudeyaauulng augindyarans

UWINYIALNRNE, 2530)

AR 2.12 §in
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2.2.7 Tunsiou

A

Foadley: Mulberry tree, White Mulberry

OINYIAENT: Morus sp.

D

F0236: Moraceae

dnwaginly

oy \Juliuruingon wWiendudiinawns lufesenaduiiBendy sumlavey
50 fludes fann Adendy dulumuen 3 1@ nendn 9 nan Wudeuvsnaudn 4 aen
fuaziadousndu nendesll 4 ndu eenmurenlufivatefis 812517 1 57 narlunasa
oonidumansnandnideanifdaunsdeimanawdn 4 Weandimadudums (nwd
2. 13)dufivormsnusssurAvesueulny quawwessilnuazinuietosd oy fu
aunnaaslumioudisalvufud U fundeuaunsansyivlaldd dudansuguin
Jou
n1slduselev

navidlou Wunanlsulldnuazduas Aliuns uazandnazeandiiwiinioden wuais
Tungu anthocyanin fislgasesiaintssindasiuauet sefueyyadasy uenaintud
wuInndiug TudSunaas Hedesiudonsenmulsitudnaie

Tuwiou (Fadmdolurissaumnin) Taelumanounans, udfeulu nszmei, 4ae
anlinin Wavernisuan, Fueuyadase AN A e MYBLTad, TrvantnnaluLEen
WATYIYNAIRINITIINLIAUINIY, BasEAUARBLaAINaToAlURen, Ussdulsmiila uay
NAOALADNA, YILANAIIUAULEDA LAZATULUATILEE B8N0 udY (T3 waysivdy,

2547)

At 2.13 Tunseu
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2.2.8 upIan

A

Yoadley: Carrot

I9IMBNANERNS: Daucus carota L.

)Y

3929f: Umbelliferae
Snwaeialy

o v IS U ¥ ¥

wasonuldduan 91y 1 - 2 U ddiuazinga adeiunenand 2-4 Wa vueeniitenen

LY | a v IS

IR LLamJﬂ’]iLLﬂIiﬁu&ﬁjLﬂWﬁT’m’]u&ﬂﬂ snensen Tullanwuzidudes uasen 1Ju

fluRuvdands fdnvazen (1wdl 2.19) Fuaseniivaed wu des 1 du usfiden
Sutsgmuluthgtuieddy Wufisunuiedeny Susenuaziodonans dvansrunn dauduung
Enwhurisiuge vielidendnuluason Tauds vuialng)
nslduselev

aswdnalsfiufidaslunisdesueyyadasy Sudueaduoswsiia dediuniaiin
waduziSslenduegned Tnvazvasananudesdlunsdulsaussduteals deauiaudnd
fiudualsiiutesiian andssevsiduvennnludamvesauiifuinniian uenaniy
wiafgaelviduiuasiiveanainsneldd uagdedunalemmannitisanseduaas
Wamesen anmaislsalauaznnzileduivar venmniuluuasondaifinfiuegs vae
thjwarannsidesmesn fansee Aduiandeusuaginiudninnine wu siuealdes
fivlpavio¥a win Fimiiue 01 02 uarimiiug Snfisdwetrgusadimiuasdunylid
aumwd Wuaseniiaduegs 195uUsenuiovigsasn udlsaninng IHduendu
Jaanuionnivimanndeluunaifougs uasdsannsaldidusdunesldfouls (e,

2543)

NN 2.14 LATEN
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2.2.9 N11999

A

Foadley: Cantonese

YOINYIANENS: Brassica chinensis var. parachinensis

D

029 Cruciferae
dnwaginly
finn2"1983 (False Pak Choi) ilufivdugnuuinidn eglumszgangndiuazinnin iy
luem eenGesadulnesouy Unaaufistuddu ffulumnuazenesuth Sadedeu wio

=) v

dynmuaeiug Tudluifes eeniFesadu Tdnwagnssnass Tunhslng fluuneEeu Tu
fidde7 (0wl 2.15) reneaniBute Audeneniugend Suvuaiudesunn nengeseend
Uangwen menildnwazidne nadunenildiedn
nshUsElew

fumra@en Tidule Pefiud Anwunadeu Hadue Iveanesa dvan Tiadudl
Anfiud2 Jendiuda dweualsiu denslulamse Slusdu dladu duunidi@ey Jesdu
Tsauzise Yostulsandrudeden Snvionsdraniuds dostulsadeailofiu szuu

Fuey uivisan Yrgensean daseily Urzaden wsuasiesssuugiinuiu Uigsanent Ui

RINSTULAESNW191NSREASY (Santisuk and Larsen, 1997)

AN 2.15 NI
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A5N15ANLUUIUIVY

3.1 gunsallun1saniiunisie

3.1.1 AISINZLAYIRUALND LETUN15NAAaY
1. nusuundng (Zophobas morio Fabricius).
2. Mm@Ea

3. DIPMNZLAL

3.1.2 gAI8MITUAN
1. @n391m115 CPOO ($193a74)
2. gn3emns CKOO (1Hemsin)
3. gn3o1ns CP18 (Ushu 18 %)
4. gesenms CP21 (1Usiu 21 %)
5. gnsemns CP24 (1uUshu 24 %)

3.1.3 WIS
1. fuun
Anneg
N&eAn
WAN51UY
welal
N
Tunsiou

bATBDN

WO N o S

N71969

3.1.4 NISNASBUGATMITUEN DIMNTIETU KaI9RTTINVaUBUUNENY
1. ffuievasusuundng
veylUvaeuauundng

2
3. SYYYAIMUDUYBIMUBUUNTNY
a

SYLNDULINA NLAVDINUDUUNT NS



0 o N o WU

SLULANWAVDINUBUUNENE

naesawmaslalulasalal
DIALNLLRE
PDMNS

ATLVDULYNUUDU

. %ua’]ﬁ%/U'J’Nﬂ']ﬂLgENVUQUUﬂ
11,
12
13,
14,
15,
16,
17.
18,
19,
20.
21.
22.
23,
20.
25.
26.
21.
28.
29.
30.
31,
32,

wWAINANERN 6 DU
VIR

9NN

wesinilinetingaumgiuasaugy

Fogey sprayer
NYDINTLASY 9 YU
LASDITIUNTUN 2 AU
o

413

ASLAIWUN)

ALAIWYAN

IS IS ¥
UN LUN YU

gunIaiaue 1w ayn Avae Ui Liussvin

NOAL
NPAUTTUIYRINA
AENSINANERN
0TIV

v @

AU

Y
\ATRITRUL AU UUNGNY
U a
Tulnevgien
J183DNTLAY
Unau (forceps)

NADINANARNLAYILUAT

23
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3.2 A5N15AIUIIUIY

3.2.1 nMswignuauundny
nawieuuuasiiovhnmanageu rusuundntainvhisimzidsseununing
Tuiufilunnuesaen Swdanganmamuas tainamedssterinenus uiiug e
S Tnefmueuundnsainvhiufiony 60-70 Tu esedesiinand lunananadin
UM 28 X 42 X 9.5 lgufiums anturhmssendavueuldufawaiadin wielidmueud

anuel wazaonasuiludundnde vinswauiug 11909 waziindudinueu didseuluiu

solufisleny 20 Yu Tllunsvaass (Al 3.1)

a 4 dy Y LS dy g
AMNN 3.1 VDAAYINUBUUNENY A: TTUUNITEREINUBU, B: seuusenaInuay, C UUnN1sg

& v B o
bR ILAUIY
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3.2.2 NSAIYNDINNT
MnsAndenansemisvesmuauundny lnedaulaainsieauves aftun (2543)
way Tana (2556) Inefsimand Wundumuau Wisuifeutugnsemnsdu shnadsei
vusuundny ilemgmsivanzauinmsainiulpvesusuundndludsgpamnssusely
3221 M3AnwIgasoImImdnil muzauun 13193 i ulnvesmusuundny
(Zophobus morio) UsmauéﬁqummmiﬁﬁiﬂiﬁuLﬂuaﬂﬁﬂizﬂau (P) 18, 21 wax 24% (P18,
P21 Ay P24 muARL) uazgasTiiimananszving P sz $1iend (O Tudhsndu 111, 1:2 uae
2:1 ﬁ%%msl,?iymﬁaﬁmuauuﬂé’ﬂﬁmq 20 Yu (wilniade 46.39 SedAnsusier) wddnindss
WANTIXETE WU 28 x 42 x 9.5 1wufams anaaz 100 3y ntuldemnsgnanieg Tag
Tremnanng 7 Yu ludiinaiiome Tenudulaeisnsausun Yuas 2 a$s an 9.00 uay
16.00 u. sy Vioadssuuas enzmallaBmsinues anumeluladnszaomnd il
AuIANANTET TisENoUfesEUUINBWIMA SPUUMSTANLENTUEY LALSEUUNSEE
Wouinug
3.2.2.3 NI g mstas uvasueuundny 9 wila laun Tuund finves ndae
unsi1u wWaenuadat fin lunen upsen nds Swhemuazenadaet g neuthanluag
dwiusuum, nde waeiin dnndeniuden duluiuauaned finmes, unsiiy, Wienuads
uazupsey lidesonFondnildnniesidios lumlouwazn sl iaiudutueus 14

AUUSININAUENSEIMNT

3.3 MIMAFRUEATIMIMEN wazamsiesu Turasufunnig

3.3.1 NMINAFIUFATDINITNAN

N13NAGDUEATOINIT619 9 lasgnsemIsusEnaunde CPO0-00 = $1913a14 : P18
(gnsewns CP AfilUsAL 18%) = 1:0, CP18-0:1, CP18-1:1, CP18-1:2, CP18-2:1 = $1d1and
. P18 (gm391m13 CP MATUSAU 18%) = 0:1, 111, 1:2, 2:1 Anudfy, CP21-0;1, CP21-1:1,
CP21-1:2, CP21-2:1 = $19Mand : P21 (gmsemns CPANTUSAY 21%) = 0:1, 1:1, 1:2, 2:1
MIUEIA Y, WAy CP24-0:1, CP24-1:1, CP24-1:2, CP24-2:1 = $1917814 : P24 (§A50IM13
KMITL 75TUSRY 24%) = 0:1, 1:1, 1:2, 2:1 augey nueuundnyeny 20 Ju wudldnin
A3 01nay 100 n¥u nduldonmsgaasineg Tagliomsyng 7 Yu Tanudulaeisnis
alsgn Yuaz 2 A%e 1281 09.00 U. waAY 16.00 U. ¥IN1SANT 0 Wold Bauuas Az
walulagnisinees aadumaluladnszasunandigunmsainnssds vhmsiuduiingg
masyRulavemusuund nYlavd Rl MM ITIWEBIleeY 60 Tu ilaAMmMAIRTINS

WigiAule onsmsianiile (FCR) waztUosiiusnissontin
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3.2.2 msfnuBanugasensiivengaudenafwusuundng

Tneldgnsommavia 3 ofin WWud cP21 Qudnandiu 2:1), CP2a (ludhsndau 2:1) way CPOO
(udmsidau 1:0) luu3anm 555, 740, 925, 1,110 uag 1,850 N3 3 uduainmueueny 20 fu
s 50 n¥usema Wewnamng 5 Yu Wanutilneinsaussin Suae 2 ads v 9.00
4a16.00 . hnmsfinen o Heudsuas easmallaBnsnues andumelulainszaound,

WIANYNIAIRNTEUY

3.3.3 Msnagaugnsemsiesy luresufjunnis

ivruauundng ey 20 u swuudldninides panaz 50 n3u L?;'J&Jﬁ’mmmwé’ﬂqm
fing o wsusefivomsiasuenassuwd Wud Suwna fianes ndaeiia wnedu Wien
wadly N Tumieau wasen N1 Wotmsndnwavenmsiasunng 5 U unueuundng
018 65 Yu lnefidadureshiadfiutiunuey wagnaasyivlavesuouundny fo
muauuﬂé’ﬂ@ﬁmq 20, 25, 30, Ju 1is19717@1a 60 nsy %uauuﬂé’ﬂﬁﬁmq 35, 40, 45, Ju 1%
$riEnd 120 n3u vueuundndfleny 50, 55, 60, Yu li$1iend 160 nfu waglsiivems
dsusiavyia muUiinasitnaadisiu Iieadulaeiinisansdi Yuag 2 ade L
09.00 u. Waz 16.00 U, ¥In1sAn®T A Woud suuas Aazmaluladnisinuas andu
wialulagnszasuinandinamsainnszds vnsiuduiingnsinisasyivlnvesnueu

unéng aeny 70 Tu (amd 3.2)

A 3.2 MsEnyviavesorrsiasuiwunzaulunisingagamuauundng
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3.3.4 N1SANYINAYDIBIMSHESUNTNARDNITRRAIUNTUANLALAZALANTY
INMINARBIN 3.3.3 Wdvueuniiengasu 70 Tu FUuAazN1TNAEBY MINARBIaY
50 ¢ wendganelneiueuundnlUldluwiila Wevinniswendeaden (i 3.3) 1ded

fFrvuauslumesitad vmstuiniuivueudsnuskazasnidusdudy (nwi 3.4)

Al 3.4 dduterusuundng (Zophobas morio Fabricius)
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3.3.5 M3AnwINavaseMsIEIuTiinaresnsduvaanalufLiu e

MNMsMAaesil 3.3.3 thimueuiifiengasu 70, 90 uay 120 Ju uenidendelagth
mupuundndluldluutladeuden seausondudufutodsudnmusnmeaduasnede
yhmsusnmealaedansindfazivnadnnidudledniies uazileldteduuinmuiuves i

Faziufman 2 su (efAtu, 2543)

3.4 N5ANEN9RTTINVRIUBUUNSNY
mMsAinynesliiavemusuundny Budulasindufuieremusuundng dguagsn

dlgdwau 20 @ wwihnswauiug i el ldanldlunmesssudasnsawuidiuiy 100

9

v =

wos ihlalauds luaz 1 wes uaztufinnansusszezlufeianiuds aunseiamndmenun Asu

nilaanedy

3.5 MsaaTedeya

3.5.1 @1usun1snnaosluiasu uin13 N UN1TNAG8ILUY CRD (completely
randomized design) LLﬁ%ﬁ’]ﬂT@%aﬁllﬁﬁyﬂﬁuﬂmﬁLﬂi'lzﬁﬂ’a’mLLU'ﬁUi’JUI@EJI‘(ﬁUiLLﬂi@J
@593 SAS (statistical analysis system) waziUSuLiauAILaE 8A2835n15 DMRT

(Duncan’s new multiple range test) fisgsuprnindesiu 95% (P<0.05)



unil 4
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4.1 MMAFBUGATRMNIVEN wazamseRu Turasufunng
4.1.1 MmsAnwgnsenvnsiivanzausantsiaemuauundng
MNMIvAReINUI MLBULNS NYTIREIIEgATeINS P18, P21 Uag P24 Iileseenaden 3

|
=

AN Feed Conversion Ratio (FCR) AU 5.40, 4.72 wag 4.70 &9

a i Y A

A8 IINTEEW LN TNLN WY

55979 P wa C vise C Wiiedad1ien (2.40-2.83) agsilitisdAgyelanneada (P<0.001) nusuundng

TAeaedns P21 uaz P24 nauiu C 8nsnau 2:1 iUasiduin1ssendinminiur3.4-74.1%

Indfariunguenuna (76.0%) hidiauuana i umneaifnenudety 95% diumueuundnyd

WHewnegnsNinTHaNseing P uay C IAueniiasd milndafvesmua U NN INSaewnIuans
P iieseeafied (59 4.1)

= §f < 12 aa 2 L9 v = U v ¢

A157199 4.1 1S udMITndIn WIiniazAINenIi a8 kaga1 FCR vaanuauundny

(Zophobas morio) 8g 60 11 NiF8PIEENTeISTTEAR1NY AU AaArUEUR1Y 20 T A

Segy 60 U

gnsemns . % N133endIn FCR Wnindada (mg) AU1IAT (cm)
i 60 Ju
CP00-1:0 76.0+5.4 2 2.61+0.09 © 513.1+19.8 ° 4.47+0.06
CP18-0:1 60.3+6.3 % 5.40+0.18 ° 237.1+24.2 ¢ 3.36+0.06 ¢
CP18-1:1 65.1+6.2 < 2.83+0.20 551.6+22.2 % 4.42+0.03 ¢
CP18-1:2 70.9+3.6 o 2.80+0.60 © 531.9420.9 4.49+0.09 >
CP18-2:1 70.6+1.7 °© 2.48+0.27 © 563.6+26.5 ° 4.42+0.05 ¢
CP21-0:1 51.5+6.3 4.72+0.13 ° 307.1432.9 € 3.69+0.20 ©
CP21-1:1 67.3+4.1 ° 2.80+0.26 © 538.6+13.6 %° 4.55+0.05 °*
CP21-1:2 70.8+2.7 ¢ 2.79+0.32 ¢ 510.6+39.7 ° 4.37+0.03 ¢
CP21-2:1 73.4+6.0 °° 2.58+0.35 © 540.5+46.7 %° 4.58+0.12 a°
CP24-0:1 53.845.8 ¢ 4.70+0.28 ° 297.0+35.0 © 3.52+0.12°F
CP24-1:1 66.3+6.6 *° 2.71+0.18 566.0+53.4 2 4.62+0.12 °
CP24-1:2 67.5+6.3 o 2714022 ¢ 549.1+18.4 4.59+0.08 °
CP24-2:1 74.1+3.2 % 2.40+0.20 € 570.4+24.8 ° 4.64+0.11 °




4.1.2 MsAneTIgase NI aNiansIagiLauUngnY

30

Pnuan1snaaestui 1 aguladinisiinistignsems P21 uay P24 Haualgs19i
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Abstract

The current market of aquaculture feed always needs fishmeal, a major component of animal
feed in highly amount. But the feed production normally faces with some limits in terms of price,
quantity and quality of this raw material, then the study for a high protein fishmeal replacement
Is needed. The super worm (Zophobas morio Fabricius) is an alternative insect to be used as a
source of high protein and easily rearing. The objective of this study was to formulate the
suitable recipe for rearing the super worm. The food for super worm included the formula of
protein components (P), 18, 21 and 24% and the other formula of combination between P and
wheat bran at the ratio of 1:1, 1:2 and 2:1, whereas, the control group was wheat bran (C). The
rearing method containing 20 days old super worm was prepared for 100 grams (average weight
of 46.39 mg per larva) and put in to the tray. Then the insect was fed separated food formulas
every 7 days sufficiently and supplemented with yam at the same amount quantity of dietary.
Moisture was provided by means of spraying water 2 times daily at 09.00 am and 4.00 pm. The
treated super worms and the remained food were collected at 60 days old. The experiment was
maintained at room temperature (28 — 34 °C). Then, the feed conversion rate (FCR), and the
percentage of survival were calculated. The results showed that the super worms fed on P18, P21
and P24 alone had specific growth rate and rate of survival lower (but higher FCR) than that of
the other formulas which were a combination of P and C or C alone (control) with statistically
significant difference (P<0.001). While the super worm fed on formulas of C mixed with P21,
P24 at the ratio 2:1 had the percentage of survival of 73.4 to 74.1%, similarly to the control
group of 76.0%. The results of this experiment implied that the recipes of wheat bran mixed with
P21 and P24 at the ratio of 2:1 were suitable for rearing the super worm. However, in order to
increase the efficiency of the rearing, it is necessary to study how to get higher survival rate with
shorter period of faming.

Keywords: Feed, super worm, wheat bran, fishmeal, yam
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1. Background

The super worm (Zophobas Morio Fabricius) belongs to the family Tenebrionidae in
Coleoptera. These insect groups are highly nutritious. The worm itself contains a protein 17.4%
(USDA, 2008) and can be fed easily as well as easy to handle, making humans brought farming
and food animals (Srinil et al, 2011). The worm has four stages of growth: egg stage, larval stage
(at this stage, the larvae moult 13 times). It becomes a pupa, and finally emerges to adult. The
adult age is about 60-90 days (Boonlum, 2013). Current dietary protein from meat brings to gain
a high risk of getting various kinds of chemicals and toxins, such as contaminated substances
accelerate the red marine formations, hormones, antibiotics, etc. Therefore, the insect is another
option for those who want to consume protein (Liengpornpan, 2007). The Department of Public
Health's Nutrition Division (2001) had studied those edible insects and revealed that the
commonly consumed insects were crickets, silkworm pupa, super worm and worm bamboo
when their weighs were about 100 grams having 98-231 kcal of energy and 9-28 grams of
protein, 2-20 grams of fat and 1-5 grams of carbohydrates. Proteins in insects are rather lower
than that of all kinds of meat, poultry, eggs and equivalent in weight as well. Each type of
different nutrients by protein content, about 40-70% (Ramos-Elorduy, 1998). Ninphet et al. (1999)
reported that the silk pupa contained high protein up to 60-62% and 15-18% fat, oil, essential
fatty acids.

At present, there are many report of culturing insect protein for animal feed to replace the
diary meat. The Office of Royal Development Projects (2013) suggested a method to culture
many kinds of insects to replace the protein from poultry and animals in order to reduce feed
cost . Normally insect larvae contained protein 45% fat 15% fiber 6% ash 16% moisture 8% and
energy 5,128 calorie per gram, which were lower compared with protein fish meal (55%).
However they were close to oil extracted soybean meal as, 44% protein level. The current world
greatly demand for sustainable protein foods and insect is the appropiate choice. Since there are
high nutrition enrichment and can be produced at a low environmental impact compared to other
processes of animal protein. Food and Agriculture Organization of the UN estimates that farmers
need to increase food production by 70% over the next 40 years to meet the needs of the animal
feed world. The fishmeal and soybean proteins which are often used to feed animals as chickens
and pigs, but such materials are more expensive because of fish shortage (Kom-Chad-Luek.
2011). However, the utilization of the insect as protein source for human consumption and
animal feed, it is necessary to find the optimize conditions of super worm rearing up. Besides,
study of rearing methods resulting in high survival rates and shorter farming periods are needed.

2. Methods
2.1 Stock culture of insects
The super worms (Zophobas Morio Fabricius) at 60-70 days old were obtained from the

farms located in Nong Chok district, Bangkok. They were reared until became adults. Then
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breeded F2 population of 100 pairs were left in a plastic tray measuring 28 x 42 x 9.5 cm, which
females started to lay eggs 5 - 7 days and developed into larvae (Boonlum, 2013). The insect
parents were removed to a new tray. The newly hatched larvae were still cultured in the same
tray until reached to the age of 20 days and, then 20 days old larvae were used for further study.
The experiment was maintained at room temperature (28 — 34 °C).

2.2 Preparation of food

Previous study revealed that the main suitable recipes for supporting the growth of super
worm were the mixture of protein (P) at 18, 21 and 24%, mixed with wheat bran (C) at the ratio
of 1:1, 1:2, and 2:1.

2.3 Test of food recipes

The food recipes of combinations of protein (P) at 18, 21 and 24%, mixed with wheat bran
(C) at the ratio of 1:1, 1:2 and 2:1 were fed by 20 days old super worm containing 100 grams
(average body weight of 50.00 mg) maintained in separated tray. Feeding applications were
made every 7 days with 300 grams of different recipes and supplemented with yam 100 grams, 3
times. The worms were weighed at 45 days old and then divided them into two trays, until
reached to 60 days. The moisture was allowed by means of an aerosol spray of water 2 times
daily at 09.00 am and 04.00 pm. Data were recorded every 7 days and feed conversion ratio
(FCR) as well as specifications percentage growth rates (% SGR) and survival percentage were
calculated.

2.4. Statistical analysis

The experimental design was CRD (completely randomized design). Obtained data were
analyzed statistically using analysis of variance (ANOVA), and analysis of statistical difference
by comparison with the DMRT (Duncan's new multiple range test) with the confidence level of
95% (p <0.05) using the program SAS.

3. Results

The 20-60 days old super worm fed different food formulas at room temperature to obtain
various growth parameters was investigated. The result revealed that the highest percentage of
survival rate appeared when the super worm fed wheat bran (CP00-00) with 76.04%. It was not
significantly different with CP24-21 presenting 74.05%, the followed recipe was CP21-21 of
73.36%. The treatment of CP18-01 gave the most feed convention rate (FCR) with 5.40, followed
by CP21-01 and CP24-01 at 4.72 and 4.70, respectively, which both was not significantly different.
As for the percentage specific growth rate (SGR), CP24-21 presented the best promotor with
6.27% but not much difference than that of CP24-11 and CP18-11 with 6.25 and 6.19%,
respectively. There was not significantly different among them. Remarkably result found on
treatments of CP24-21, CP24-11 and CP18-11 that gave high weight of super worm with non-
significant difference among them of 570.4, 566.4 and 551.6 mg, respectively. The length of super
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worm was similar to that of the weight when the maximum length occurred in CP24-21 with 4.64
cm, followed by CP24-11 with 4.62 cm. (Tablel.). Obtained result may conclude that CP24-21 and
CP24-11 were appropriate food to be prepared for super worm rearing. Rassami (2015), studied
the comparison of rearing mealworm (7enebrio molitor) with 4 types of food as small chicken
food, wheat bran, soybean meal mixed with fish meal and cassava starch and found that the small
chicken food was the best, followed by wheat bran, soybean meal, soybean meal mixed with fish

meal.

Table 1: Survival rates percentage, FCR, SGR (%), weight and length of the super worms fed
different food formulas at 60 days old.

Formula % Survival rates FCR %SGR Weight (mg) at 60 days old Length (cm)
CP00-00 76.04£5.39 a 2.61+0.09 c 6.01+0.10 ab 513.13+19.83 b 4.47+0.06 cd
CP18-01 60.31+6.33 de 5.40+0.18 a 5.03+0.26 e 237.09+24.22 d 3.36£0.06 g
CP18-11 65.08+6.21 cd 2.83+0.20 ¢c 6.19+0.10 ab 551.60+22.23 ab 4.42+0.03d
CP18-12 70.91%3.59 abc 2.80+0.60 c 5.89+0.40 bc 531.90+20.93 ab 4.49+0.09 bed
CP18-21 70.65+1.66 abc 2.48+0.27 ¢ 6.24+0.12 a 563.64+26.49 a 4.42+0.05d
CP21-01 51.54+6.33 f 4.72+0.13 b 5.67+0.26 cd 307.06+32.95 ¢ 3.69+0.20 e
CP21-11 67.28+4.14 bed 2.80+0.26 ¢ 6.13+0.06 ab 538.64+£13.57 ab 4.55+0.05 abc
CP21-12 70.76+2.72 abc 2.79+0.32 ¢ 5.99+0.20 ab 510.61+39.72 b 4.37+0.03d
CP21-21 73.36+6.02 ab 2.58+0.35¢ 6.13+0.21 ab 540.49+46.70 ab 4.58+0.12 abc
CP24-01 53.81+5.76 ef 4.70+0.28 b 5.58+0.30 d 297.01+34.98 ¢ 3.52+0.12 f
CP24-11 66.2816.61 bcd 2.71+0.18 c 6.25+0.24 a 566.42+53.43 a 4.62+0.12 ab
CP24-12 67.54+6.27 bed 2.71+0.22 ¢ 6.18+0.08 ab 549.08+18.40 ab 4.59+0.08 abc
CP24-21 74.05+3.19 ab 2.40+0.20 ¢ 6.27+0.11 a 570.37£24.80 a 4.64+0.11 a

CP00-00 = Wheat bran: P18 ( formula with protein 18%) = 1: 0, CP18-01, CP18-11, CP18-12, CP18-21 = Wheat bran: P18 ( diet with protein
18%)=0,1:1,2:0:1, 1: 1, 1: 2, 2: 1 respectively, CP21-01, CP2111, CP2112, CP2121 = Wheat bran: P21 (formula with protein 21%) %) = 0, 1:
1,2:0:1,1: 1, 1: 2, 2: 1 respectively and CP24-01, CP24-11, CP24-12, CP24-21 = wheat bran: P24 (formula with protein 24%) =0:1,1: 1, 1: 2,
2: 1 respectively, FCR = feed conversion ratio, , SGR = Specific growth rate
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