Vietnam J. Agri. Sci. 2021, Vol. 19, No. 5: 695-704 Tap chi Khoa hoc Néng nghiép Viét Nam 2021, 19(5): 695-704

www.vnua.edu.vn

SU'DUNG CON TRUNG LAM THUC AN CHAN NUGI: XU HUGNG VA TRIEN VONG
Ping Thity Nhung ', Nguyén Thi Xuin, Han Quang Hanh, Vii Dinh Tén
Khoa Chan nuoi, Hoc vién Nong nghiép Viét Nam
"Tac gid lién hé: nhungthuydang@vnua.edu.vn

Ngay nhén bai: 16.10.2020 Ngay chap nhan dang: 05.05.2021

TOM TAT

St dung c6n trung lam thirc an chan nudi ngay cang phat trién trén thé gi¢i va la moét hwéng di cé nhiéu tiém
néng & Viét Nam nhdm thay thé ngudn protein déng vat va thwc vat. Muc tiéu cta bai viét nay la khai quat va danh
gia dac diém sinh hoc, gia tri dinh dwéng va tiém nang st dung mét sb loai con trung &n dwoc lam thirc &n chan
nudi. Au tring rudi linh den, sau boét, nhong tam, chau chiu va dé Ia nhivng loai dwoc st dung phd bién véi nhiéu
tiém nang vé& mat dinh dwéng khi ham lwong protein thd va chét béo thé rat cao, dao déng Ian lwot 13 42,1-63,3 va
8,5-36%, ngoai ra chung ciing rat giau lysine va threonine. B4 sung hoic thay thé moét phan hay hoan toan bét ca
ho&c bét dau twong bang bét con triing trong khau phan &n cla gia cdm va lon cho két qua twong dwong hodc tét
hon vé& nang suét ciing nhw chat lwong thit. Diém can lwu y trong st dung chiing la phai gidm téi da nguy co gay mét
an toan vé sinh nhw: nhi&m khuan, doc té, kim loai ndng,... trong qua trinh nudi, thu hoach, ché bién va bao quan.
Can tiép tuc danh gia tiém nang ciing nhw hiéu qua st dung mot sb loai con trung trén cac déi twong vat nudi khac
nhau nham phat trién ngudn protein mai, an toan va gia thanh phu hop.

T khéa: Con tring, sinh khéi, thirc &n gidu protein.
Use of Insects as Animal Feed: Trends and Prospects

ABSTRACT

Use of insects as animal feed has been increasing significantly in the world and considered to be a potential
development pathway in Vietnam to substitute protein-rich feed of animal and plant origin. The objectives of this
paper is to review and evaluate the biological characteristics, nutritive value, and potential use of several edible
insect species as animal feed. Black soldier fly larvae, mealworm, silkworm, locusts, and crickets are the most
common species that have been used widely and the greatest potential in term of nutritive value of crude protein and
fat contents with 42.1-63.3 and 8.5-36% respectiverly, rich in lysine and threonine. Partial or total supplement of fish
meal or soybean meal with insect meal in the poultry and pig diets resulted in similar or even better production
performance and meat quality. Some risks of food safety such as microbiological, toxic, and heavy metal
contamination should be carefully eliminated during the rearing, harvesting, processing and preserving of insects.
Further assessment of the potential and effects of insect replacement in different animal diets are requested to
develop a noval and safe source of protein - rich feed material with acceptable production cost.

Keywords: Insects, biomas, protein-rich feed.

y . R han 16n phai nhap khiu ngii cdc, thic an giau
1. DAT VAN DE phin 0h Phal Hhip KAdu net © o
: protein, phu gia 1én t6i hang ty USD moi ndm.

Viét Nam dang 12 nuéc c6 san lugng thiic
an chan nuéi 16n nhat khu vuc Pong Nam A,
v6i s liéu cong bé nidm 2019 dat xap xi 20
triéu tdn. Mic du la quéc gia san xudt thic an
chian nubi 16n cua khu viuc nhung Viét Nam
van chua tu chi dugc ngudn nguyén liéu va

Dic biét, gia nguyén liéu thic an chin nuoi thé
gi6i tdng cao da khién thdc an chian nudi tai
Viét Nam thoi gian gdn day phai diéu chinh
tang (Nguyén Huan & K& Toai, 2020). Chinh vi
vay, viéc phat trién ngudn thic &n sln cé va
cac ngudn thic &n méi dé thay thé mot phan
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ngudn nguyén liéu nhap khiu, nhat 14 ngudn
thiic &n giau protein dang 14 hudng di can thiét
va htia hen nhiéu tiém nang trong tuong lai.

Nudi con trung viia gidp xu 1y mot lugng 16n
chat thai hitu co, viia tao ra mét ngudn thiic dn
chin nubi c6 nhiéu tiém ning. Coén trung la sinh
vat bién nhiét nén c6 thé nudi trén nén cac loai
ch4t thai hitu co va c6 hiéu qua cao trong chuyén
héa thanh nguén thiéc an giau dinh dudng
(Makkar & cs., 2014). Con trung dudc biét dén 1a
ngudn sinh hoc c4p thap giau protein va dugc coi
13 moét ngudn protein thay thé tiém niang cho bot
ca va bot dau tuong. Chung ciing giau axit béo
khéng b&do hoa mach dai, khoang va vitamin,...
cAn thiét trong chan nudi (Veldkamp & cs., 2012;
Khan, 2018; DeFoliart, 1997). Trong nhiing nam
gan day, viéc st dung con trung nhu Au trung
rubi linh den, sau bot, giun dat, nhong tam, chau
chau va d& nhu mot thanh phan giau protein bén
viing trong thtc &n cho Ign va gia cAm dang trd
thanh xu th& & nhiéu nuée. O Viét Nam, con
tring ndm trong danh muc nguyén liéu thtc an
dugc phép st dung lam thtc dn chén nudi (Bo
NNN&PTNT, 2019).

Muc dich ctia bai viét nay la danh gia dac
diém sinh hoc, tiém ning vé mit dinh dudng,
tinh hinh va trién vong st dung mot s6 loai con
trung phé bién hién nay nhu mot nguén thic an
giau protein trong chian nudi lgn va gia cam, ti
d6 gép phan dinh huéng trong thuc tién san
xuét chan nudi 6 nudc ta.

2. DPAC DIEM SINH HOC MOT SO LOAI
CON TRUNG AN BUQC

2.1. S6 lugng va phan loai cac loai con
trung an dugc

Vé s6 lugng cac loai con trung &n dude, van
Huis & cs. (2013) cho biét c6 trén 1900 loai con
trung an dudc da dude ghi nhan 13 st dung lam
thuc phdm. Theo danh muc méi cong bd gan day
bdi Jongema (2017) thi c6 trén 2.300 loai con
tring &n duge, thudc 18 bd séng & ca dudi nudc
va trén can. Ching phan bd 6 nhiéu noi trén
trai dat, trong d6 & chau Phi 1a 524 loai, chau A
la 349 loai, chau My la 679 loai, chiau Dai ducng
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1a 152 loai va chau Au chi ¢6 41 loai. Cac loai
con trang c6 thé duge thu bat tit tu nhién hoic
nudi § cac trang trai. O Viet Nam, s6 lugng cac
loai con trung &n duge da duge xac dinh la 24
loai thuéc 18 ho khac nhau va thudc 8 bod
(DeFoliart, 1997).

Vé phan loai, Rumpold & Schliiter (2013)
cho biét coén trung thudc phan nganh giap xac
(Crustaceans) thuoc 16p déng vat chén khdp
(arthropods) v6i trén 1 triéu loai khac nhau. Cac
loai con trang c6 thé chia theo cac bd nhu: B
rudi (Diptera) (nhu rudi linh den (black soldier
fly), rudi nha (housefly); bé canh ciing (nhu sau
bot mealworm), b0 khong chdn (Megadrilacea)
nhu giun 44t (earthworm), bd canh vAy
(Lepidoptera) nhu nhong tim (silkworm) va bd
canh thing (Orthoptera) nhu chau chau (locust)
va dé€ (cricket). Theo van Huis & cs. (2013),
trong s6 hon 2000 loai con trung an dudec, cac
loai bo canh ciing chiém 31%, cac loai sau va
budém la 18%, cac loai ong, kién 1& 14%, cac loai
chau chau va dé 12 13%. Trong pham vi bai viét
nay, chiing t6i sé tap trung vao 1 sb loai da va
dang dudc nudi § nudc ta hoidc cé tiém ning
phat trién dé lam thtc an chin nudi, bao gdm
gu trung rudi linh den, sdu bot, nhong tam,
chau chau va dé.

2.2. Au trung ruéi linh den (Hermetia
illucens)

Rubi linh den (H. illucens Linnaeus 1758)
thuoc ho rudi den (Stratiomyidae) c6 ngudn goc
d ving nhiét déi, can nhiét déi va noi c6 nhiét do
4m thudc chau My. K& tit nhiing niam 1940,
cung véi su phat trién giao thuong gitia cac nude
ma loai rudi linh den nay phan bé 6 nhiéu ving
trén trai dat Makkar & cs., 2014).

Vé dic diém ngoai hinh, rudi linh den
trudng thanh c6 mau den, hinh dang cd thé
giéng con t0 vo va c¢6 chidu dai co thé la
15-20mm, c6 thé 1én t6i 27mm, chiéu rong la
6mm va ning t6i 220mg vao giai doan cudi cua
au trung Makkar & cs., 2014).

Rudi linh den thanh thuc sau khoang 2
thang trong diéu kién 1y tudng nhung giai doan
au trung kéo dai téi 4 thang néu thidu thic &n.
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Vao cudi giai doan 4u trung, ching sé khong thu
nhan thiic an, giii cho dudng tiéu héa cia ching
sach va bit dau 16t xac (Hardouin and Mahoux,
2003; din theo Makkar & cs., 2014). Au trung
c6 kha ning thu nhan thic an rat nhanh, chiung
tiéu hoéa tir 25 t61 500mg thiic 4n dang tuci/au
tring/ngay va c6 thé chuyén hoéa rat nhiéu loai
ch&t thai hitu c6 nhu: phu phdm rau, qua, ba ca
phé, ba 1én men cac loai ngii cdc, phu pham ti
ché& bién c4, va cht yéu 6 phan gia stc va phan
ngudi (van Huis & cs., 2013; Hardouin &
Mahoux, 2003, din theo Makkar & cs., 2014).
Rubi linh den 1a loai c6 kha nang chéng chiu rat
tot v6i cac diéu kién méi truong khong thuan loi
nhu khé han, thiéu thtic &n, thiu oxy (Diener &
Christian, 2011). Ngoai ra, rudi trudéng thanh
khéng an thic &n, ma chu yéu phu thudc vao
lugng chat béo du trii ¢ giai doan au trung, va
khong mang cic mam bénh (Makkar & cs.,
2014). Rudi trudng thanh cting khong bi thu hit
bdi noi & clia con ngudi hay cac loai thuc pham
va ciing dudc coi la loai khéng giy hai (van Huis
& cs., 2013). Vi vay, 4u trung rudi linh den rat
phu hgp dé phan huy cac loai chat thai hiiu co
va tao ra ngudn protein c6 thé st dung lam thic
4n chan nudi.

2.3. Sdu bot mealworm (Tenebrio molitor)

Sau bot mealworm (Tenebrio molitor) 1a du
trung cta hai loal bo canh cling mau den
(darkling beetles) thugc ho Tenebrionidae 1a loai
bo mau vang (T. molitor Linnaeus, 1758) va loai
nho hon va it phd bién hon 1a bo nhé mau den
(Tenebrio obscurus Fabricius, 1792). Sau bot
thudn chiing c¢6 & chau Au va hién nay phan bd &
nhiéu noi trén trai dat (Makkar & cs., 2014).

Vong doi cua loai bo mau vang (T. molitor
Linnaeus, 1758) tuong déi dai, tir 280-630 ngay.
Au trung sé nd sau 10-12 ngay (0 18-20°C) va
thanh thuc sau mot s6 giai doan 8-20 ngay,
thuong 1a sau 3-4 thang ¢ nhiét do méi trudng,
nhung giai doan &u trung c6 thé kéo dai téi 18
thang. Au trung trudng thanh c6 mau vang nau
nhat, dai 20-32cm va nang 130-160mg. Giai
doan nhong thuong kéo dai 7-9 ngay 6 25°C
hodc ¢6 thé t6i 20 ngay néu nhiét d6 méi trudng
thap hon. Bo trudng thanh cé thé soéng téi 2
hodc 3 thang (Makkar & cs., 2014). Loai bo mau

vang (T. molitor) gy hai cho cac loai hat va bot
ngii coc, kho du trit luong thuc nhung do quan
thé thuong c6 s6 luong khong nhiéu nén it gay
tac hai nghiém trong. Ching ciing cé thé tiéu
héa dudgce thit, 16ng vii va nhiéu loai chat hitu co
khac (Ramos-Elorduy & cs., 2002). Sdu bot
thudng rat dé nhan giong va dé nudi, v6i ham
lugng protein cao nén chiing thuong duge nuoi
dé lam thitc &n cho dong vat canh, bao gém ca
cac loai chim, bo sat, ddng vat nho cé va, ludng
cu va ca. Do 1a loai 4n tap nén siu bot c6 kha
ning chuyén héa céc loai chét thai, nhat 1a phu
pham tit cAy trong va tao ngudn thic an giau
protein, gidu chit béo va ning lugng trong mot
thoi gian tuong d6i ngan.

2.4. Nhong tam (silkworm)

Theo Makkar & cs. (2014), c6 mdt sd loai
nhong tam da dugce phat hién, bao gdbm: Bombyx
mori Linnaeus, 1758 [Bombycidael; Antheraea
1837; Antheraea mylitta
1773); Antheraea paphia Linnaeus,

assamensis Helfer,
(Drury,
1758; Samia cynthia ricini [Saturniidae]. Tam
1a mét dang siu cta buém dudc nudi dé san
xuat td. Trong cac loai trén thi loai Bombyx
mori 14 phé bién nh&t, san xuét t6i 90% san
lugng to trén toan thé gidi.

Vé dic diém sinh hoc cua loai buém
Bombyx mori, két qua nghién ctiu cia Patel &
cs. (2013) cho th4y loai buém nay dé trting dudc
boc & trong nang (kén) déo, hinh elip va c6 mau
triang duc. Thoi gian tring nd trung binh 14 8,32
ngay va ty 1& nd 1a 91,6%. Giai doan sdu (tdm)
kéo dai 24,44 ngay trong khi giai doan nhong
kéo dai 12,54 ngay va khoi lugng nhong trung
binh 1a 0,62g. Trung binh mdi ca thé budém dé
khoang 269 triing trong ca cudc ddi cia ching.

Bot nhong tam dude coi 1a ngudn thic &n
phut hgp véi loai da day don nhu gia cAm, lgn, ca
va ciing c6 thé cho gia stc nhai lai. Do tam
thuong dudge nuoi dé 14y to nén mot lugng 16n
phu phdm kén thai ra c6 nguy co giy 6 nhiém
moi trudng. Vi vay, st dung ngudén phu phdm
kén nay lam thtic 4n chin nu6i hodc san xuit
cac san phdm c6 gia tri sinh hoc khéac nhu
chitin, protein, ddu va axit béo 1a bién phap
gitp giam 6 nhiém méi trudng.
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2.5. Chau chau (locusts) va d€ (crickets)

Chau chdu, chi yéu la ho Acrididae va
Pyrgomorphidae; va dé&, cht yé&u 1a ho Gryllidae,
1a nhiing loai coén trung thudc bd canh thing,
trong d6 c6 trén 80 loai c6 thé an dudc tim thay &
chau Phi, Nam My va chau A. Chau chau 1a mot
nhém gém nhiéu loai, séng thanh ting dan va di
cu khi mat d6 dan cao (Makkar & cs., 2014). Day
la nhiing loai ¢on trung c6 nguy cd giy hai cho
cay trong néu khong duge kiém soat tot.

Theo Burrows (1997) chau chau gém khoang
12 loai vé6i su khac nhau vé ngoai hinh va tap
tinh. Khi con 1a au trung chua trudng thanh,
chiing khéng c6 canh va khong thé bay duge. Khi
trudng thanh, ching c6 thé bay & khoang cach xa
thanh ting dan. Tring cta ching dude dé 6 dudi
da't Am w6t vao mua mua va phédi duge phat trién
4 dudi 16p dat bé mét, khi con non nd ra sé bo lén
trén bé mit nhung canh van chua thé bay dudc.

Chung chi c6 thé bay dugc khi canh phat trién
day du 6 giai doan cudi cia con non. Thdi gian
phét trién giai doan con non dao dong tit vai tuan
cho t6i 6 thang phu thudc vao diéu kién moi
truong, trong diéu kién c6 kiém soat ctia phong
thi nghiém 1a 6 tuan. Kich thudc co thé con cai
Idc trudng thanh dai 90mm, khéi lugng 1a 2,5-
3,5g trong khi con duc nhd hon 1a 75mm chiéu
dai va khéi luong 1,5-2g.

Dé& 1a con trung thudc ho Gryllidae véi 2.455
loai thudc 14 phan ho va 333 giong. Chan cua
ching c6 3 d6t va c6 thé nhay. Co thé caa chung
c6 chiéu dai tir 1 hodc 2mm cho téi trén 50mm.
Ngay nay, dé€ phan bé & khip cac viung trén trai
dat, ti vi tuyén 55° bic t6i 55° nam. D& 1a loai dé
nhiéu tring, tring cta ching dugc dé trong hang
dat, ré cay. Sau khi nd ra, con non sé trai qua ti
5 t61 12 lan 16t xac cho t6i khi trudng thanh. Da
s0 cac loai d& an dudc cac loai thiic an c6 ngudn
goc dong vat va thuc vat (Alexander, 1968).

Bang 1. Thanh phan héa hoc va gia tri dinh dudng ctia mot s6 loai con trung an duge
(tinh theo vat chat kho)

Chi tiéu Au tring rudi linh den’ Sau bot? Nhéng tam®>  Chau chau® Dé&°
Vat chat kho (%) 35-45 23-35 28,4
Protein tho (%) 42,1 52,8 60,7 57,3 63,3
Xo tho (%) 7,0 - 3,9 8,5
NDF (%) - 12,0 - 22,5 18,3
ADF (%) - 6,5 - - 10,0
Chét béo thd (%) 26,0 36,1 25,7 8,5 17,3
Khoang téng sb (%) 20,6 3,1 5,8 6,6 56
Nang lwong thd (GE, Mj/Kg) 22,1 26,8 25,8 21,8 -
Ca (g/kg) 75,6 2,7 3,8 0,0013 10,1
P (g/kg) 9,0 7.8 6,0 0,0011 7.9
K (g/kg) 6,9 8,9 - - .
Na (g/kg) 1,3 0,9 - - -
Mg (g/kg) 3,9 2,3 3,7 - 1,2
Fe (g/kg) 1,37 0,057 0,33 - 0,116
Mn (mg/kg) 246 9 18 - 40
Zn (mg/kg) 108 116 224 - 215
Cu (mg/kg) 6 16 15 - 15

Nguén: 'Arango Gutierrez & cs. (2004), Newton & cs. (1977), Sealey & cs. (2011), St-Hilaire & cs. (2007a, b);
ZBarker & cs. (1998), CIRAD (1991), Finke (2002), Jones & cs. (1972), Klasing & cs. (2000), Martin & cs. (1976);
3Coll & cs. (1992); Fagoonee (1983a, b), Gohl (1982), Gowda & cs. (2004), Hossain & cs. (1993), Hossain & cs.
(1997), Ioselevich & cs. (2004), Jintasataporn (2012), Longvah & cs. (2011), Narang and Lal (1985), Rao (1994);
‘Adeyemo & cs. (2008), Alegbeleye & cs. (2012), Anand & cs. (2008), Hemsted (1947), Ojewola & cs., (2005),
Walker (1975); °Barker & cs. (1998), Finke (2002). Cac nguon trén dan theo Makkar & cs. (2014).
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Bang 2. Ham lugng axit amin ctia mot s6 loai con trung an dugce (g/16g N)
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Chi tiéu Au tring rudi linh den’ Sau bot? Nhoéng tam? Chau chau’ D&°
Alanine 7,7 7,3 5,8 4.6 8,8
Arginine 5,6 4,8 5,6 5,6 6,1
Axit aspartic 11,0 7,5 10,4 9,4 7,7
Cystine 0,1 0,8 1,0 1,1 0,8
Methionine 2,1 1,5 3,5 2,3 1,4
Lysine 6,6 54 7,0 47 54
Isoleucine 51 4,6 5,1 4 4,4
Leucine 7.9 8,6 7,5 5,8 9,8
Phenylalanine 52 4,0 5,2 3,4 3,0
Threonine 3,7 4,0 51 3,5 3,6
Tryptophan 0,5 0,6 0,9 0,8 0,6
Axit glutamic 10,9 11,3 13,9 15,4 10,4
Histidine 3,0 3.4 2,6 3,0 2,3
Proline 6,6 6,8 52 2,9 5,6
Serine 3,1 7,0 5,0 5,0 4,6
Glycine - 49 4.8 4.8 52
Tyrosine 6,9 7,4 59 3,3 5,2
Valine 8,2 6,0 5,5 4,0 5,1

Nguon: ‘Newton & cs. (1977); *Finke (2002), Jones & cs. (1972); °Longvah & cs. (2011), Rao (1994); *Alegbeleye
& cs. (2012), Balogun (2011); °Finke (2002) - dan theo Makkar & cs. (2014).

3. GIA TRI DINH DUONG CUA MOT SO
LOAI CON TRUNG

Nhiéu loai con trung da dudec danh gia la
nguén thic an giau dinh dudng protein, chit
béo, ning lugng, vitamin va chat khoang. Da c6
nhiéu coéng trinh cong bo vé thanh phan héa hoc
va gia tri dinh dudng cta cac loai cén trung
khac nhau, két qua téng hop dudc trinh bay &
bang 1. Két qua tong hop vé ham lugng cac loai
axit amin c6 trong 1 s6 loai con tring dugc trinh
bay 6 bang 2.

Céac loai con trung c¢6 ham lugng protein tho
cao (42,1-63,3% theo vat chat kho) va tuong
duong hoidc cao hon so véi nhiéu loai thtic 4n
chan nudi giau protein khac nhu bot ca, kho dau
tuong. Theo téng két cta Sanchez-Muros & cs.
(2014) thi c6 t61 20 loai con trung c¢6 ham lugng
protein tho tuong ducng véi bot ca (protein tho
la 60-80%) va c6 t61 28 loai khac c6 ham lugng
protein tho tuong duong hoéc cao hon bt dau
tuong chia protein tho 45-50%. Ham lugng

protein thé dao dong dang ké giiia cac loai con
trung va giai doan séng bién hinh ctia ching khi
trudng thanh sé c6 ham lugng protein cao hon 6
giai doan dang 16t xac; dong thdi phu thudc vao
ngudn thtic 4&n ma ching an tu thuc vat, ngi
coc, hay chat thai hitu co (van Huis & cs., 2013).

Con trung c6 chiia diy du cac loai axit
amin, dic biét 14 cac axit amin thiét yéu, véi
ham lugng tuong ddi cao. Trong céc loai hat ngii
coc thuong thi€u mot so loai axit amin can thiét
nhu lysine, threonine hay tryptophan, nhung
ham luong cac loai axit amin nay déu cé trong
coOn trung, nhat 1a lysine va threonine ham
luong tuong d6i cao. Tuy nhién, ham lugng
methionine, cysteine trong cbén trung la tucong
doi thap.

Khoéng nhiing giau protein, cén trung con
dudc coi 1a loai thtc &n giau chit béo, nhat 12 du
tring rudi linh den, sdu bot va nhong tam. Dic
biét, cén trung rit gidu cic axit béo khong no
mach dai va cac axit béo cin thiét nhu axit
linoleic va axit o-linolenic. Thanh phan cac axit
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béo ctia con tring ciing bi anh hudng bdi ngudn
thiic 4n ma ching 4n (van Huis & cs., 2013).
Tuy nhién, sy ¢6 mit cua cic axit béo khong no
mach dai cting lam cho san phdm c6 chitia con
trung dé bi oxi héa trong qua trinh ché bién va
nhanh bi 6i, thiu hon. Giai doan phat trién cta
con trung ciing anh hudng t6i ham lugng cac
chat béo. O giai doan chua trudng thanh, ham
lugng chat béo dao dong tit 8-70% tinh theo vat
chat kho (Tang & cs., 2019).

Vé ham lugng cac loai chat khoang, coén
trung dudec danh gia 1a loai thic an gidu st va
kém. Hon nita, ham lugng cac chat khoang rat
bién ddéng gilta cac loai va thay d6i theo giai
doan phat trién cta con trang. Ngoai ra, ham
lugng cac chat khoang con phu thudc vao viée st
dung mét phan hay toan bo cd thé ciia con trung
dé 1am thic an.

Tuy nhién, diéu dang luu ¥ 6 mdt s6 loai con
tring c6 chia chitin 14 thanh phan khéng tiéu
héa dugc. Chitin 1a4 mot polysaccharite chu yéu
c6 6 bd xuong ngoai (vo gidp xac) cia nganh
dong vat chan khép. Chitin la mét loai
polysaccharide mach thing gom cac tiéu phan
N-acety-D-glucosamine ké&t hop véi nhau theo
lien két B (1-4) glycoside, vi vay khong thé tiéu
héa dude bdi dong vat da day don (Sanchez-
Muros & cs., 2014). Ham lugng chitin 6 mot s6
loai con trung dao dong tuy theo tung loai va
giai doan phat trién cta ching. O dé 1a khoang
8% (Wang & cs., 2004), nhong tam khoang 66,6
mg/kg vat chat khé (Finke, 2007 - dan theo
Sanchez-Muros & cs., 2014). Mic du la mét
thanh phan khong dudc tiéu héa bsi dong vat da
day don nhung chitin cting ¢6 thé c6 anh hudng
tich cuc t6i kha nang mién dich khong chi 6 mot
6 loai cA ma con & gia cAm. Do chitin c6 thé anh
hudng dén kha ning tiéu héa protein cta vat
nudi nén viéc loai bd chitin khéi cén tring sé
nang cao dugc chit lugng protein caa ching.

4. TINH HINH SU DUNG CON TRUNG
LAM THUC AN CHAN NUOI

4.1. Tinh an toan cua cén trung khi lam
thiic an chan nuodi
Déi véi bat ki ngudn thic An chan nudi méi

nao thi tinh an toan vé vé sinh thuc phdm rat

700

can dugc danh gia chinh xac trudc khi dua vao
st dung. Déi véi tung loai con trung, can dam
bao khéng mang cac mam bénh, khong bi nhiém
khuén, khong tén du céc chat héa hoc hay cac
doc t6 va khong chta nhiéu cac kim loai ning
(DiGiacomo & Leury, 2019). Khéng phai tit ca
cac loai con trung déu an dudge bdi vi mot sd loai
c6 chtia cac yéu t6 gay hai cho stic khde cua
ching ta. Chdng han, mot s6 loai tiét ra cac doc
t6 dé xua dudi cac loai khac khong tdn cong
ching. Ngoai ra, cac loai ¢don trung nhu chau
chau, d& dugc thu bét trong cac khu vuc c6 phun
thudc bao vé thuc vat c6 thé ton du mot sd loai
thuéc hoa hoc trong co thé caa ching (Rumpold
& Schliiter, 2013). Vi vay, dé giam t6i da nhiing
nguy co lién quan t6i an toan vé sinh thi chi nén
st dung céac loai con trung an dudc va duge nudi
bing céc loai thiic an khong c6 chit ton du trong
moi truong khéng bi 6 nhiém.

Nguy co lién quan t6i sy nhiém khuén caa
mot s6 loai con trung khi st dung lam thdc an
cling da dugc nghién ctu va céng bo, lam gia
ting su lo ngai vé tinh an toan cua ching khi st
dung cho vat nuéi va con ngudi. Mot s6 loai vi
khuén da duge x4c dinh c6 trong dudng tiéu hoa
cling nhu trén bé mét cia mot s6 loai con trung
nhu &u trung rudi nha (loai Musca domestica)
khi nuéi bang ca tudi bao gbm Staphylococcus
aureus, Pseudomonas aeruginosa, Aspergillus
tamarii, va Bacillus cereus (Banjo & cs., 2005).
Mot s6 bién phap ché bién c6 thé lam gidm s&
lugng cac loai vi khuén c6 hai nhung néu thuc
hién khong dat theo yéu cAu thi c¢6 thé chua loai
bé hoan toan dugc mam bénh. Rumpold &
Schliiter (2013) cho biét dun séi cén trung lién
tuc 5-10 phut c6 thé lam giam s6 lugng vi sinh
vat va loai bd hoan toan vi khudn ho
Enterobacteriacea ¢ hau hét cac loai con trung,
nhung rang trong 10 phut lai khong thé loai bd
hoan toan vi khudn ho Enterobacteriacea.
Théng thuong xt 1y nhiét bing dun séi 5-10
phit hay rang trong 10 phit ciing chua thé lam
b4t hoat hoan toan cac loai bao ti vi khuan. Chi
nhiing bién phap tiét trung nhu st dung nhiét
ap cao hodc phuong phap tiét trung thong
thuong ¢ 110-150°C thi méi tiéu diét dugdc bao
tt vi khudn. S&y kho bot con trung véi d6 4m
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4-5% s& han ché t61 da hoat dong cta cac loai vi
khudn. Ngoai ra, ciing cAn luu § bao quan san
phdm ding cach dé tranh nhidfm khuén trong
qué trinh bao quan. Veldkamp & cs. (2012) cho
biét cac tai liéu nghién cttu déu chi ra rang ban
than con trung khong mang cac mam bénh nguy
hiém cho con ngudi, ma hau hét cac truong hop
bi nhiém khuén déu dén tit moi trudng xung
quanh (bao gbm moéi trudng khu vuc nudi, ché
bién, bao quan san phidm cén triung). Theo quy
dinh cta ij ban chau Au thi céc loai con trung
va cac san phdm tit cén trang khi st dung lam
thtc &n chan nudi khéng dudec mang mam bénh
va khong gay anh hudng xau téi stic khée thuc
vat, ddng vat va con nguoi.

Con trung c6 thé tich lay kim loai ning
trong t& bao cia mot s6 co quan ndi tang cua
ching trong qué trinh ching séng 6 mdi truong
c6 chiia nhiéu kim loai néng, va su tich liiy nay
c6 thé khong giét chét con trung nhung sé giy
doc cho loai nao an chiung (Veldkamp & cs.,
2012). Chéng han, sdu bot (T. molitor) tich liy
cadimi (Cd) va chi (Pb) khi ching #n chit hiiu
¢d ¢6 ngudn goc tit khu vuc dat bi nhiém nhiing
kim loai nay, hodc tich liiy selen (Se) khi trong
thiic 4n cua ching c6 qua nhiéu sodium selenite
(Na,SeO;) (Vijver & cs., 2003; Hogan &
Razniak, 1991, dan theo Veldkamp & cs., 2012).
Vi vay, khi nudi cén tring can dam bao chit nén
khéng bi nhiém cac loai kim loai ning dé tranh
nguy cd tich lay trong c6én trung.

4.2. Tiém nang st dung cén trung lam thic
an chan nuoi
4.2.1. Ché bién cén triung

Con triung c6 thé duge st dung & dang tuoi
song hodc qua ché bién lam thiic &n chin nudi.
Mbt s6 dang san phidm con trung dude ché bién
hién nay nhu sdy déng kho, dang bot kho hodic
déng da. Ché bién sé gitip bao quan con trung
dugc 1au hon va dé st dung hon. Tuy nhién cho
t61 nay van cé rat it cac céng trinh céng bo vé
cac phuong phap ché bién con trung lam thic dn
chén nuéi (Veldkamp & cs., 2012).

Sau khi thu hoach cén triung tu chat nén,
can tién hanh lam sach dé loai bd hét cac chat

thai bAm vao ching. Thong thudng nh4t 1a bién
phap st dung sang dé tach con trung ra khoi
chét nén. Sau d6, con tring c6 thé duge ché bién
nguyén con ho#ic phan tach mét phan co thé
ching. Khi st dung nguyén con, c6 thé tién
hanh déng da hodc ludc trong nude soi. Vi du, au
trung rudi c¢6 thé dude ria sach bang nudc néng
40-50°C sau d6 sdy trong 24 gid ¢ 60°C hodc véi
du trung sau bot c6 thé siy & 50°C trong 3 ngay
(Gawaad & Brune, 1979; Ramos-Elorduy & cs.,
2002 - dan theo Veldkamp & cs., 2012). Déi véi
phuong phap phén tach, sau khi thu hoach, sc
ché& 1am sach thi ¢6 thé thuc hién phan tach ma,
protein hoa tan, protein khong hoa tan, va
chitin. Khi tach mé thi ham lugng protein sé cao
hon. C6 thé st dung cac chat hoa tan hiu co
nhu hexane dé tach md roi sdy kho. D& phan
tach chitin, c6 thé st dung héa chat (NaOH va
HCl) @& khit khoang réi khi protein, hodc st
dung bién phap sinh hoc 14 1én men hoéc
enzyme. Hién nay, cac bién phap phan tach
protein van chua dudc nghién c@u nhiéu
(Veldkamp & cs., 2012).

4.2.2. Tiém néing st dung moét s6 loai cén
trung lam thic an chan nudi

Theo Urosevi¢ & cs. (2019), sd loai coén
trung da dudc st dung 1am thiic an hodc nguyén
liéu thtc 4n chin nudi nhoé hon rat nhiéu so véi
tong s6 cac loai con trang &n dude. Pén nay c6
24 loai con trung thudéc 6 bo khac nhau
(Blattodea,
Lepidoptera va Orthoptera) da dugc danh gia

Coleoptera, Diptera, Isoptera,
tiém nang st dung lam thiic &n ch&n nudi, trong
d6 b6 Diptera (48%) va Lepidoptera (29%) 1a hai
bo dude st dung phd bién nhét, trong khi bd
Coleoptera chi chiém 9%. Theo van Huis & cs.
(2013), cac loai con trung dude st dung phd bién
nhit lam thc &n chin nudi hién nay la au
trung rudi linh den, du trung rudi nha, nhong
tam va sdu bot. Chau chau va mdi cing la
ngudn thiic &n gidu protein rat kha thi cho chén
nudi nhung it phd bién hon.

Coén trung da va dang dugc st dung lam thic
an cho gia sic gia cAm, thuy san va dong vat
canh 6 nhiéu nuéc trén thé giéi. Coén trung chu
yéu dudc st dung lam thiic &n cho gia cAm, thiy
san, thd canh va Ign. Theo IPIFF (2019) con
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tring c6 thé duge st dung téi 40% trong khau
phan &n cta ca va t6i 30% trong khiu phin an
cia ga. Tuy nhién, con trung hién nay dang bi
cdm st dung cho déng vat nhai lai ¢ trén toan
thé gi6i do nguy co truyén lay bénh bd dién
(DiGiacomo &
Leury, 2019). Riéng ¢ chau Au, hién nay con

(spongiform encephalopathy)
tring chua dugc phép st dung lam thtic &n cho
gia cam va lgn do lo ngai dich bénh c6 thé truyén
lay khi st dung con trung nudi trén chat nén cé
ngudn goc dong vat (Commission Regulation
(EU) No 56/2013, dan theo IPIFF, 2019).

a. Trong chan nuéi gia cAm

Nhiéu loai con trung duge coi nhu 1a nguén
thtic An tu nhién cta gia cAm trong cac hé thong
chan tha tu do, cho thiy sy phi hgp cia viéc st
dung cén trung lam thic an cho gia cam. Da c6
kha nhiéu nghién ctiu danh gia anh hudng cta
viée st dung mot s6 loai cén trung trong khau
phin an téi nang suat, chat lugng thit, stic dé
khang va hiéu qua kinh t€& ctiia gia cAm. Bang 3
tom tat mot s6 nghién ctu ndi bat thuc hién gin
day v6i mot s6 loai con trung khic nhau.

Cac ké&t qua nghién ctu véi cac loai coén
trung khac nhau cho thay coén trung 1a mot
ngudn thiic &n phu hdp, c6 nhiéu tiém ning doi
v6i cac loai gia cAm. C6 thé st dung cén triang
dé thay thé mot phan hodc toan bo bot ca, bot
dau tuong trong khiu phan cua gia cAm ma
khoéng anh hudng hoéc tham chi cho ning suat,
ch&t lugng sdn phidm cao hon, giam chi phi san
xudt va cho hiéu qua kinh t& cao, nhat 14 dé6i
v6i cac néng hd chin nudi quy md via va nho.
Tuy nhién, cAn c6 nghién ctiu sdu hon vé anh
hudéng cta viéc st dung coén trung téi chat
lugng va dic tinh cadm quan cta thit dé dé dang
dude nguoi tiéu dung chap nhan hon, dong thoi
can nghién ctu anh hudng t6i chat lugng tring
khi st dung lau dai cho gia cam dé triing
(Khan, 2018).

b. Trong chdn nudi lon

Coén trung it duge st dung lam thiic &n cho
lgn hon so véi gia cAm. Mot s6 loai con trung da
dugc tht nghiém lam thic an cho lgn nhu &u
trung rudi linh den, sdu bot, nhong tim. Bang 4
téng hop mot sé nghién ctu chinh vé st dung
con trung lam thidc an cho lgn.

Bang 3. Mot s6 nghién citu chinh vé st dung cén trung lam thic in cho gia cam

Loai sa&n pham

Loai vat nudi ti¥ cON tring Ty 1& str dung Két qua chinh
Ga gé' Bot &u trung 12 va 24% thay thé cho 50 hoac  Khong sai khac vé& nang suét tring, thu nhan thirc an,
ruoi linh den da@  100% kho dau twong & khau khéi lwvong triing va hiéu qua chuyén hoa thire &n. Khong
kh&r mé. phan doi chirng. c6 ga bi chét hoc réi loan vé strc khée nhwng phan co6
mau den va vat chat kho cao hon khi thay thé 24%.
Chim cut Bot &u trung 10% (thay thé 28,4% dau dau Khong co sy sai khac vé khéi luong co thé, thu nhan
sinh trwdng®  rudilinh den da  twong va 16,1% bot dau twong),  thirc an, hiéu qua chuyén hoa thirc &n, ty 1& chét, ty &
khtr m&. 15% (thay thé 100% dau dau thit lwon.
twong va 24,8 % bot dau twong.
Ga thit® Bot 4u trung Bb sung 0,1; 0,2 va 0,3% sau bot  Tang khéi lwgng co' thé trung binh cao hon, giam tiéu
sau bot. vao khau phan va 16 déi chirng ton thirc an so voi 16 doi chirng. Khong anh huong toi
khéng b sung sau bot. thu nhan thiee an va chét lwong cam quan cla thit vé
mui vi, @ mém, dd ngot, mau sic. Téng thu va lgi
nhuan cao hon so v&i 16 dbi ching.
Ga thit Bot nhong tdm.  Thay thé bot ca bang 25, 50, 75,  Khong anh hwdng t6i lugng thire an thu nhan, khéi
(giai doan 100% bt nhdong tam. lwgng co thé, tiéu ton theee an. Chi phi san xuat khi st
v béo)* dung 100% bot nhong tam thap hon (0,16 USD/kg tang
khoi lveng) so voi 16 doi chirng st dung bét ca (0,19
USD/kg tang khoi lvgng).
Ga thit Bot chau chdu.  Thay thé 50% bot ca bang Khéi lwvgng co thé ga cao hon, tiéu tn thire &n thap
(giai doan b6t chau chau (1,7% trong khau hon va khdng gay ra cac rbi Ioan vé& sinh Iy thé hién qua
kh&i dong)® phan). céc chi tiéu vé huyét hoc.
Gathit (8-20 Botdé Thay thé bot dau twong bang 5, Khéng anh huwéng toi ting khdi lvong co thé, thu than
ngay tudi)® 10, 15% bot dé trong khau phan.  thic &n va tiéu ton thive an.

Nguén: ' Maurer & cs., (2016); Cullere & cs., (2016); ° Hussain & cs. (2017); * ljaiya & Eko (2009); > Adeyemo GO
& cs. (2008); “Wang & cs. (2005).
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Bang 4. Mot s6 nghién cttu chinh s dung c6n trung lam thdc an cho lgn

Loai Loai sé&n pham Ty lé st dung Két qua chinh
vat nudi tr con trung
Lon thit Bot Au tring rudi  Thay thé 50, 75, 100% Khoéng anh hwéng téi chat lwgng thit, 1am tang dé ngot cia thit
choai' linh der] da khor cho bt dau twong. va ham lvgng axit béo chwa no mach dai @ m& lwng.
moét phan mé&

Lon céi Bot 4u trung rudi  Thay thé 30, 60% bot dau  Khéng anh hwéng téi sinh treéng, triv giai doan 24-61 ngay thi

sau cai linh den da khce twong, twong trng ty 1é nghiém. C6 sy tang tuyén tinh ve lwgng thire &n thu nhan hang

sira’ mét phan m& bot &u trang la 5% va ngay theo mirc thay theé bét au trung (cao nhat l1a 10%). Khéng

10% trong khau phan. anh huwdng tai ty 1€ tiéu hda, hinh thai ruét, hinh thai mo.

Lon sau Bot sau bot Thay thé 1,5; 3,0; 4,5 va Tang tuyén tinh khéi lugng co thé, tang trong hang ngay, thu

cai sira’ 6,0% bot dau twong. nhan thtrc an hang ngay, ty lé tjéu hoéa vat chat khé va protein
tho thep murc tang ty |é thay thé bot sau bot. Khdng co s sai
khac vé ham lwgng immunoglobulin A va G.

Lon sinh B6t nhong tdm Thay thé 50 va 100% bot  Khéng anh huwéng toi sinh trvdng va dac tinh than thit. Anh

trwéngva  chwa khir m& dau twong. hwéng téi thu nhan thire an khi thay thé trén 50% do nong do

v béo* nang lwgng cao hodc gidm tinh ngon miéng, nhwng hiéu qua

chuyén hoa thire &n tét hon do ham Iwong lysine trong bét
nhéng tam cao.

Nguén: 'Altmann & cs. (2019); ?Biasato & cs. (2019); °Jin & cs. (2016); *Coll & cs. (1992) - ddn theo Makkar

& cs. (2014).

Céac nghién ciiu st dung con trung lam thic
an cho lgn cho thay sinh trudng ctia lgn va chat
lugng thit thuong khoéng bi anh hudng hodc
tham chi dugc cai thién. Cén trung cé thé thay
thé mét phan bot dau tuong trong khau phan an
cia lgn thit. Tuy nhién, theo DiGiacomo &
Leury (2019) thi can c6 nhiing danh gia ¢ quy
mé 16n hon dé khéng dinh vé tinh ngon miéng
cua thiic an ti coén trung, ty 1é st dung phu hop,
danh gia anh hudng t6i sinh trudng va chat
lugng thit cta lgn nudi thuong pham.

5. KET LUAN

Con trung &n dudc rat da dang va c6 nhiéu
tiém ning dé st dung lam thic an chan nubi.
Au trung rudi linh den, sdu bot, nhong tam,
chau ch&u va dé 1a nhiing loai dugc st dung phd
bién va c¢6 nhiéu tiém ning. C6 thé st dung
nhiing san phdm ché bién tit con trung dé bo
sung hodc thay thé mot phan hodc hoan toan
cac ngudn nguyén lidu gidu protein truyén
théng nhu bot ca, bot dau tuong trong khiu
phin an ctla gia caAm va lgn ma khong anh
hudng hoac cho k&t qua t6t hon vé ning suit
ciing nhu chit lugng san pham. P& tang cudng
hiéu qua st dung coén trung lam thic dn chin
nudi, can luu ¥ gidm t6i da mot sd nguy co lién
quan dén an toan vé sinh vé nhiém khuén, doc

t8, kim loai n#éng trong qua trinh nuéi, thu
hoach, ché& bign va bdo quan san pham. O nude
ta, cAn tiép tuc danh gia tiém nang cling nhu
nghién ctiu vé quy trinh nuéi, ché bién va hiéu
qua st dung mot s6 loai cén trung trén cac doi
tugng vat nuoi khac nhau dé dua ra khuyén céo
phu hgp trong thuc tién san xuit, nhim tao ra
ngudn protein méi, an toan, gia thanh phu hop
phuc vu phét trién chin nu6i bén viing.
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