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DANH GIA KHA NANG SINH TRUONG VA THANH PHAN HOA HOC CUA AU
TRUNG RUOI LINH BPEN (HERMETIA ILLUCENS) NUOI TREN CAC CO CHAT
KHAC NHAU

L& Pirc Thao'*, Nguyén Hai Quan', Pham Thi Phwong Lan' va Lé Pirc Ngoan'

Tém tit

Au trang rudi linh den (Hertemia illucens) c¢6 kha nang chuyén hoa cac phu phdm hiru co thanh ngudn dinh dudng
gié tri cao c6 thé str dung 1am thirc an trong chin nudi va thily san. Nghién ctru nay nhdm xéc dinh anh huéng cac
ty 1€ ba dau nanh va ba sén khéc nhau 1am co chét thic dn dén sinh khéi, thanh phﬁn héa hoc cua du trung. Thi
nghiém dugc bé tri ngiu nhién hoan toan véi 4 16 (5 lan lap 1ai/lo) tuong ng véi 4 co chat khac nhau gom ddi
chimg str dung cam ga dé (PC), co chét 100% ba dau nanh (BD), co chit 75% ba dau nanh va co chit 25% bi sin
(75BD-25BS) va co chat 50% ba dau nanh va 50% bi sin (50BD-50BS). Au tring bt diu nudi luc 5 ngay tudi,
500 con/lan lap lai. Két qua cho thiy, sau 6 ngay nudi, 4u tring dat khdi lwong cao & 16 déi chimg (176 mg/con)
trong khi cac 16 con lai dat khoi lugng khoang 80,7 mg/con. Ham lugng protein trong 4u tring ¢ 16 ddi ching
(45%) la thép hon so vé6i cac khiu phfm con lai (54,3 - 57,6%). Gia tri pH cua co chét & cac 16 thi nghiém nim
trong khoang 7-9 sau 6 ngay thi nghiém. Nhin chung, két qua sinh truorng cta 4u trung & cac 10 thi nghiém thap
hon so v&i 16 dbi ching va giita cac 16 thi nghlem co xu hucmg phat trién twong déng. Ham luong protein ctia 4u
tring & céc 16 thi nghiém 1a cao hon so véi au tring 16 ddi ching.

Tir khoa: Au trung rudi linh den, ba dau nanh, ba sin, sinh trueong, thanh phﬁn hoa hoc.

GROWING AND CHEMICAL COMPOSITION OF BLACK SOLDIER FLY LAR-
VAE REARED ON DIFFERENT SUBSTRATES

Abstract

Black soldier fly larvae (Hertemia illucens) are able to convert bio-waste into a nutrient-rich which have been
using as animal feeding. This study aimed to evaluate the effect of different ratios of tofu by-product and cassava
by-product using as substrate for larvae on performance and chemical composition of larvae. The treatments
were control using laying hen commercial feed (PC) and three experimental diets with different ratios of tofu
by-product and cassava by-product including of 100% tofu by-product (BD); 75% tofu by-product: 25% cassava
by-product (75BD-25BS); and 50% tofu by-product: 50% cassava by-product (S0BD:50BS). Results show that,
the final weight of larvae reared on BD, 75BD-25BS and 50BD:50BS treatment were around 80.7 mg/larvae
which was lower than those in the DC treatment (176 mg/larve). However, the crude protein content of larvae in
BD, 75BD-25BS and 50BD:50BS treatment was higher than that in the PC treatment. In general, the ratios of
tofu by-product and cassava by-product did not affect larvae performance but improving crude protein content as
compared with laying hen commercial feed.

Keywords: Black soldier fly larvae, tofu by-product, chemical composition, cassava by-product, performance.

1. PAT VAN PE

Con trung dugc thé gidi quan tdm,  vatnudi. Con trung cd sinh khdi 16n va chung
khong chi lam thtic an cho con ngudi ma ca s dung co chat lam thac an rat hitu hi¢u va
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c6 vong doi ngdn. Ngoai ra, con trang c6 ham
luong protein thd cao, giau chat béo va twong
duong hodc véi cao hon céc loai thiric dn chan
nuodi giau protein khac nhu bot ca, kho dau
twong. Trong nhitng nim gan day, Rudi linh
den (Hermetia illucens) 1a mdt loai con trung
da duoc nghién ctru str dung 1am ngudn thirc
an chan nuéi va thuy san, thay thé cac ngudn
thirc an giau dam nhu bot ca va kho dau tuong
(Moula va cs., 2018; Spanghers va cs., 2017).
Rudi linh den (Hermetia illucens) c6 nguén
gbc tir chau My nhung hién nay di duoc sir
dung rong khip thé gigi do kha ning thich
ung bién do nhi¢t cao (10 - 42°C), tuy nhién
nhiét do 30°C c6 kha nang sinh truéng cao
nhét (Chia va cs., 2018). Piéu nay cho thy 4u
trung sinh truong tét tai cic nude nhiét doi.
Au tring rudi linh den c¢6 ham luong dinh
dudng cao, dac bi¢t protein thd (37-63% vat
chat kho) va m& (7 - 39%), cic gia tri bién
dong 16n phu thudc vao cac nguén thuc an
(Barragan-Fonseca va cs., 2017). Au tring
rudi linh den duoc phat trién tét trén cac moi
truong chat thai hitu co da dang nhu: chét
thai nha bép, 16 mo, phan gia stic gia cam. ..
(Nguyen va cs., 2015; Lalander va cs., 2019).

Viét Nam c6 da dang cac ngudn phu
pham cta san xuit cong-noéng nghiép voi
trit lugng 16n co tiém ning st dung dé phat
trién ngudn dam con trung. Trong do, ba dau
nanh (phu pham tir san xuat du phy va sira
dau nanh) va ba sin (phu pham tir cdc nha
mAy san xuat tinh bot san) 1a hai nguén phu
pham cong nghiép c6 san luong kha 16n ¢
Vi¢t Nam. Ba dau nanh c6 ham lugng protein
(20,6% tinh theo VCK) va md (9% tinh theo
VCK) cao, tuy nhién ham luong xo tong sb
cling cao (65,8% tinh theo VCK) (Nguyen va
cs., 2020). Trong nudc, ba dau nanh da duoc
sir dung rong réi 1am co chit dé nuéi au tring
rudi linh den trong thuc tién san xuit. Nguyén
Bich Hao va cs. (2017), bao céo au tring rudi
linh den phat trién t6t nht trong méi truong
co chét 1a bd dau nanh so véi cic co chat
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nghién ciru (phan ga, hdn hop phan ga va ba
dau nanh). Viéc stt dung ba dau nanh nuoi u
trang rudi linh den da va dang trién khai trén
thuc té & mot sb dia phuong. Trong do6 ba san
v6i dic trung ham lugng protein thap (1,35%
tinh theo VCK), tinh bot cao (56,7% tinh theo
VCK) (Nguyen va cs., 2019). Day cting dugc
xem 1a ngudn co chit tiém ning khi két hop
v6i cac ngudn co chit c6 ham luong protein
cao dé nudi au trung trang rudi linh den. Tuy
nhién hién nay chua c6 nghién cttu nao danh
gi4 viéc sir dung bd sin va ba déu nanh dé
nudi au tring rudi linh den. Nghién ciru nay
nham thtr nghiém céc ty 18 ba dau nanh - ba
san khac nhau 1am co chit dé nuéi au tring
nham tim ra méi trudng phi hop vé dinh
dudng va tan dung dugc cac nguon phy pham
mot cach hi¢u qua dé san xuét sinh khdi Au
trang rudi linh den.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu va dia diém nghién ctru

Nghién ciru dugc tién hanh trén 4u tring
rudi linh den (Hermetia illucens) 5 ngdy tudi,
nhap tir hop tac xa Hung Pién, Cu Chi, thanh
phé HO Chi Minh. Pia diém trién khai thi
nghiém la Trung tdm Thuc hanh va Pao tao
nghé Chan nuéi Thu y, Khoa Chin nubi Thu
y, Truong Pai hoc Nong Lam, Pai hoc Hué.
2.2. B6 tri thi nghiém

Nguyén liéu thirc an va khau phan thi
nghiém

Nguyén li¢u thirc an thi nghiém bao
gém ba san thu mua tir Nha may San xuét
Tinh bot sin Phong Dién va ba dau nanh thu
mua tir cac co s& san xuit ddu phu tai thanh
phé Hué, tinh Thira Thién Hué. Khiu phan
dbi chimg st dung thie an 1a cam ga dé do
Cong ty C6 phan Chan nuéi C.P. Viét Nam
cung cap. Thanh phin hoa hoc ciia cac nguyén
liéu lam co chit dugc thé hién trong Bang 1.
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Bang 1. Thanh phan hoa hoc cta cac nguyén liéu (% VCK)

Nguyén liéu Vit chit khé Protein Khoang Mé&
Cam ga 89,0 20,3 7,50 7,32
Bi sin 90 1,79 1,60 0,22
Ba dau 89,5 20,4 4,00 11,9

Chii thich: Nguyén liéu cam ga ma s6:HI-GRO 534 ciia Cong ty Cé Phan C.P. Viét Nam,
hanh phan hoa hoc dwoc phan tich tai phong thi nghiém.

BG tri thi nghiém

Thi nghiém bd tri ngiu nhién hoan toan
v6i 4 16 thi nghiém, 5 1an lap lai. Bén 16 thi
nghiém bao gém: L6 ddi chimg (PC); Lo st
dung 100% ba dau nanh (BD); L6 st dung

75% ba d4u nanh va 25% ba san (tinh theo
vat chit kho) (75BD-25BS); Lo sir dung 50%
ba dau va 50% b sin (tinh theo vét chat kho)
(50BP-50BS). Thanh phan héa hoc co chit
cua cac 16 thi nghiém dugc thé hién trong
bang 2.

Bang 2. Thanh phan hoa hoc co chat cua cac 16 thi nghiém (% VCK)

Lo thi nghiém Vit chit kho Protein Khoang Mo
bC 89,0 20,3 7,50 7,32
100 Bb 89,5 20,4 4,00 11,9
75BDb-25BS 89,0 15,7 3,4 9,0
50Bb-50BS 89.8 11,1 2.8 6,1

Chii thich: Lé doi chung (DC); Lo su dung 100% ba dau (BP), Lo swr dung 75% ba dau va
25% ba san (tinh theo vdt chat kho) (75BD-25BS), Lo su dung 50% ba dau va 50% ba san (tinh

theo vit cht khé) (50BD-50BS).

Thi nghiém d& dugc tién hanh trén cac
thung nhya, mdi thung twong tmg mot don vi
thi nghiém. Cac thung nudi déu co nip day
kin bé mit, c6 duc 156 nhim thong khi. Au
trung sau khi no 5 ngay dugc lya chon ngau
nhién dua vao cac thung va mdi thung c6 500
u trung, voi mat do tha giéng 12 0,6 con/cm?.
Thoi gian nuoi 1a 6 ngay.

2.3. Phuwong phap nuéi duéng, thu miu va
phan tich

- Phuong phép nudi dudng va theo doi

Au trung dugc nudi trong thung plastic,
nap thing dugc duc 16 théng hoi, kich thude
nho tranh au tring bo ra ngoai. 20 thung nudi
4u trung thi nghiém dugc nudi trong phong
vao mua heé véi nhi¢t d6 phong dao dong tur
30 - 35°C. Hang ngay, thuc an dugc can theo

ty 18 nguyén liéu ctia khau phan thi nghiém va
cho dn & muc 100 mg/con (tinh theo vat chét
kho), dam bao thirc an dur thira dé 4u trung ¢
lugng an vao t6i da. Thire dn duoc cho an mot
lan/ngay vao luc 8h00. Thirc dn duoc chuan
bi dudi dang kho khong khi, sau khi can dugc
tron v&i nudce theo ty 1€ 10 g thirc an kho tron
v6i 17 g nuée, dam bao hon hop thie in dat
d6 am khoang 70% phu hop phat trién cta 4u
trang. Hang ngay quan sat va bd sung nudc
dé gitr 6n dinh do 4m cua co chat.

- Cac chi tiéu nghién ctu

Cac chi tiéu khdi lwong (mg/con),
dudng kinh, chidu dai 4u trung (cm) va pH
mdi truong duoc khao sat 2 ngay mot 1an, ké
tir ngay bt dau thi nghiém dén khi két thuc.
Khdi luong au tring duge xac dinh bang cach
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bét ngiu nhién 10 con trong mdi thung, cin
cung nhau, st dung can dién to c6 do chinh
xac 0,001 g. Puong kinh va chiéu dai 4u
trang duoc xac dinh bang bat ngiu nhién 10
con trong mdi thung thung, sau d6 dwa lén
trén tAm nhua doi dén lic 4u tring nging
di chuyén thi tién hanh do biang thudc kep
Palmer c6 do chinh xac 0,02 mm dé do.

Gia tri pH mdi truong dugc xac dinh
bang cach do mau 3 lan lién tiép modi thung,
10 g miu (co chat) dugc tron déu VO’l 17 g
nude cat, sau d6 dung may do pH cam tay
dé xac dinh gia tri pH (st dung pH Hanna
Instruments, HI 98100, Romania).

Két thic theo ddi thi nghiém khi khoang
5% 4u tring chuyén sang mau den. Au tring
sau khi thu hoach dugc bao quan ¢ tu lanh
v6i nhiét do -20°C dé phan tich thanh phan
hoéa hoc.

- Phén tich thanh phan hoa hoc

Céc mau nguyén lidu thire n (co chat),
cam ga dé va au tring dugc phéan tich thanh
phan hoa hoc theo cac phuong phap sau: Ham
lugng vat cht kho phan tich theo ti€u chuéin

AOAC 930.15; Ham luong khoang tong sb
phan tich theo tiéu chudn AOAC 942.05, st
dung 16 nung Naberthern - Germany; Ham
luong m& phén tich theo tiéu chuan AOAC
920.39, sir dung phuong phap tach chiét truc
tiép trén thiét bi Sci-Fine Tech, Han Qudc.
Ham luong nito tong sd phan tich theo tiéu
chuin AOAC 984.13, sir dung phuong phap
Kjeldahl trén may Velp-Italy. Ham lugng xo
trung tinh (NDF) phan tich theo phuong phap
Ankom, stt dung may Ankom A200.

2.4. Phwong phap xir 1y s6 liéu

Sb liéu vé sinh trudong va gia tri pH
dugce quan 1y va xu 1y thong ké mé ta trén
phﬁn mém Microsoft Excel (2010).
3. KET QUA VA THAO LUAN

3.1. Két qua vé sinh truéng va chi s6 pH
cua turng loai moi trudng

Két qua danh gia sy phat trién vé chiéu
dai, duong kinh va khdi luong ctia au tring
tir khi bat ddu nudi dén 6 ngay nudi (11 ngay
tudi) duoc thé hién ¢ Hinh 1, 2 va 3.

Chiéu dai (em)
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=il =100% Bl dam

reies S0BD-50B5

Hinh 1. Chiéu dai cta 4u trung rudi linh den (cm)

Qua hinh 1 cho thiy, trong 6 ngay theo
d01 ca 4 16 thi nghiém co su phat trlen on dinh
vé chiéu dai. Tuy nhién, chiéu dai 4u trung
rudi linh den dugc nudi bang cam ga dé (PC)
dat cao nhét va c6 xu hudng giam dan khi ting
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ty 18 ba san trong khau phan. Khi két thuc qua
trinh nuéi chiéu dai 4u trang rudi linh den &
16 ddi chung 1a 1,86 cm va ¢ cac 16 con lai la
khoang 1,53 - 1,61 cm.
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Hinh 2. Két qua dién bién dudng kinh cua au trang trong qué trinh theo dai (cm)

Qua hinh 2 cho thiy, qua 6 ngay theo
doi, duong kinh du tring nudi bang thic
in cam ga dé (PC) c¢6 xu huéng phat trién
nhanh hon so véi 4u tring nudi ¢ cac 16 thi
nghiém khac. Sau 6 ngay nudi dudng kinh 4u
trang cua 16 dbi ching 14 0,53 cm, trong khi
d6 4u trung nudi bang trong cac co chat con

lai khoang 0,42 - 0,44 cm. Puong kinh cua
4u tring trong tit ca cac 16 thi nghiém phat
trién t6i da sau 6 ngay theo ddi. Két qua thi
nghiém cho thay khi ting ham luong b sin
trong khau phan thi lam giam kha nang sinh
truong cua au tring rudi linh den.

Khéi hrong (me/con)
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120

L

Neay 0 Ngay 2
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==Di chimz =l =100% BD
=g =75BD-25BS «4es SOBD-50BS

Hinh 3. Bi¢n doi khoi lugng cia au trung ruoi linh den

Khéi lwong cia 4u tring dién bién trong
thoi gian theo ddi dwoc thé hién qua hinh 3.
Khdi lugng au trung khi két thac qua trinh
nuodi nuodi trong mdi truong cam ga dé dat
cao nhat 176 mg/con Trong 3 mdi trudng
co chit con lai déu c6 khdi lwong két thuc

turong ddng, khoang 80,67 mg/ con. Piéu nay
chimg t6 lwgng an vao ctia 4u tring trong moi
truong cam ga dé 1omn va kha tang tich Iy cta
4u tring cao nhat.

Két qua dién bién pH mbi trudng nudi
4u tring dugc thé hién qua Hinh 4.

927



wnovcoverexc: HOl NGHI KHOA HOC CHAN NUOI THU Y TOAN QUOC 2021 - AVS2021: 923-930

df d2

=151 chimz ==l ~100% B3 diu
=4 =75BD-25BS 4+ S0BD-50BS

d4 db

Hinh 4. Dién bién pH cuia cic moi trudong co chat

Qua Hinh 4 chiing ta thiy pH ctia moi
truong ban dau gitra cac 16 1a twong duong
nhau, tuy nhién qua 2 ngay nuoi thi co su
chénh léch gilra cac 16 thi nghiém. pH cao
nhat 1a méi truong 100% ba dau nanh sau do
1a khau phan 75BD- 25BS, diéu nay c6 thé 1a
do ham lugng protein & hai moi truong nay
cao nhung thiéu su can ddi cac axits amin nén
luong nito that thoat trong qué trinh trao doi
chat ctia 4u trung ting 1én 1am cho pH moi
truong co chit ting 1én. ’Gié tri pH cua moi
truong thirc dn cling 1a yéu t6 quyet dinh dén
phat trién ciia 4u tring, dic biét gia tri pH ban
dau cia moi truong thuae an anh huong dén
hé vi sinh vat cta au trung. Theo Meneguz va
cs (2018) da bao cao két qua pH ban dau cua
thirc dn ndm trong khoang gla tri 6 - 8 la phu
hop cho su phat trién ctia au tring. Theo két
qua ¢ hinh 4, gia tri pH thic an ban déu cia
cac 16 thi nghiém c6 gia tri pH khoang 5,0 -
6,0. Tuy nhién, sau 2 ngay pH cua hai 16 Bb
va 75BD-25BS da dat gia tri khoang 8,5 va
duy tri dén khi két thuc 6 ngay.

Qua két qua cho thay kha ning sinh
truong (chidu dai, duong kinh, khéi luong)

ctia 4u trung rudi linh den dat cao nhét ¢ 16
cho an thirc an cam ga de (DC) va giam dan
khi tang ty 1¢ ba san trong khau phan. Diéu
nay co thé giai thich 1a 16 BC c6 ham luong
protein cao, can ddi cac axits amin, & cac 10
con lai khi ting ty 1& b sdn thi sé 1am giam
ham lugng protein tir 20,4% xudng 11,1% do
d6 1am giam kha nang sinh truong ctia du tring.

Theo Nguyén Hai Quan va cs. (2020)
khi sir dung co chét la cam ga d¢ (PC) va
cac khiu phan c6 ty 1& b sin (BS) va bi bia
(BB) lan luot 1a: 1BS-1BB; 2BS-1BB; 3BS-
1BB, thoi gian thi nghi¢ém kéo dai 11 ngay va
nu6i ¢ nhiét do phong 25-26°C. Két qua khoi
luong ctia u trung & cac 16 1an luot 1a: 235 g/
con; 154,2 g/con; 142 g/con; 136 g/con. Dleu
nay cho thiy kha ning sinh truéng ciia 4u
trung rudi linh den anh huéng béi thanh phan
dinh dudng cia co chit.
3.2. Thanh phéan héa hoc ciia Au trung &
cac 10 thi nghiém

Thanh phan hoa hoc cta du tring truéng
thanh tir cc 16 thi nghiém khac nhau duoc thé
hién qua Bang 3.

Bang 3. Thanh phan hoa hoc ciia au tring trong cac 16 thi nghiém khac nhau

Thanh phan héa hoc
L thi nghiém DM (%) CP(%) EE (%) Ash (%)
bC 33,7 45,0 24,5 13,3
100 Bb 24,6 54,3 19,5 9,09
75BD-25BS 243 56,4 24,6 9,09
50Bb-50BS 214 57,6 18,8 8,48
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Két qua Bang 3 cho thay, ham lugong CP
clia du trung trong cac khau phan dao dong tr
45% dén 57,6%. Khau phan DC cho au tring
¢6 ham luong CP thap nhat, tuy nhién ham
luong vat chit kho lai cao nhit (33,7%). Nhu
vay, khi ting ty 1& ba sin trén ba dau nanh
trong khau phan ctia au tring rudi linh den thi
sé¢ lam tang ham lugng CP nhung lai [am giam
ham luong vat chat kho trong du tring. Diéu
nay c6 thé 1a do khau phan c6 ty 18 ba sin cao
ham luong CP thap din dén kha sinh truong
thap nén tich lity protein dugc wu tién hon.

Két qua vé ham lugng protein va md
cta 16 D6i chimg st dung cam ga dé trong
nghién ctru nay ¢ khéac biét véi két qua béao
cdo cua Spanghers va cs. (2017) (45,0% so
v6i41,2% CP tinh theo vat chat kho; 24,5% so
v6i 33,6% md tinh theo vat chat kho) vai thoi
gian nuodi 1a 6 ngay so voi 12,3 ngay. Trong
khi d6 nghién ctru cia Nguyén Hai Quan va
cs. (2020) vaéi thoi gian nuoi 11 ngay thi cho
thanh phan hoa hoc cua 4u trung cua 16 sir
dung cam ga dé la twong duong vdi nghién
cuu cua Spanghers va cs. (2017).

Ham luong khoang cia 4u tring ciing
bi anh huong 16n ciia ngudn thirc an. Két
qua cua Spanghers va cs. (2017) cho thdy,
ham lugng khoang tinh theo vat chat kho 1a
10% khi su dung cam ga dé, 19,7% khi st
dung chét thai tir biogas, 9,6% khi str dung
phy pham rau xanh va 2,7% khi str dung phu
pham nha bép. Két qua cua nghlen ciru nay
cho thdy ham luong khoang ctia 4u tring cao
nhit & DC (13,3%) khi ham luong khoang
thire an 1a 7,5% tinh theo vat chét kho. Trong
khi céc 4u triung str dung céc 16 thirc an con lai
¢6 ham luong khoang 8,48 dén 9,09% tuong
ung ham lugng khoang trong thiic an trong
khoang 2,8 - 3,4% (Bang 2).

4. KET LUAN VA PE NGHI

Khi tang ty 18 bi sin/bi dau nanh trong
khau phan 1am thtc an cho 4u triung rudi linh
den sé lam giam kha néng sinh trudng, ham
luong vt chat kho, ham luong khoang nhung
tang ham luong protein thd cia du tring so
voi thue an ga dé.
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