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TOM TAT

Béi canh dich COVID-19 dién bién phirc tap d& lam nganh chan nudi Viét Nam chju nhiéu anh hwéng tir gia dau
ra ctia san pham bj gidm manh, trong khi d6 gia nguyén liéu dau vao lai tdng cao gay nhiéu kho khan cho hoat déng
tai san xuét. D& gidm thiéu ap lwc bén virng thi cén trung hodc 4u tring clia chiing c6 thé 1a ngudn dam thay thé day
hra hen. Két qua tdng hop théng tin, sb liéu tir cac nghién cu trwédc cho thay &u trang rudi linh den c6 kha nang
chuyén ddi chét thai hiru co tao ngudn dam chét lwong cao, kiém soat mét sb vi khudn va con tring gay hai, cung
clp cac tién chét héa hoc tiém nang dé san xuét dau diesel sinh hoc va cung cap ngudn dinh dwéng gia tri cao st
dung lam thirc &n chan nuéi. Bang phwong phap nghién ctvu tai ban, bai tdng quan nay nham cung cap cai nhin téng
quan vé cac dac diém sinh hoc cua rudi linh den, vai trd clia né trong quan ly chat thai than thién véi méi truong;
tiém nang trong chan nudi ca, gia cAm va cac nganh san xuét thirc &n chan nudi ctia Viét Nam, ciing nhw dich thiy
phan 1am phan bén cho cay tréng.

Tw khéa: Ruéi linh den, lgi ich, tiém nang.

Black Soldier Fly Larvae: A Multidimensional Perspective Inmanagement
of Organic Waste, Animal Feed and Crop Fertilizer

ABSTRACT

In the context of complicated developments of the COVID-19 epidemic, Vietnam's livestock industry is suffering
a lot from the sharp drop in output prices of products, while input materials increase, causing many difficulties for re-
production. For sustainable stress reduction, insects or their larvae could be a promising alternative protein source.
The results of synthesizing information and data from previous studies show that black soldier fly larvae have the
ability to convert organic waste to create high-quality protein sources, control some harmful bacteria and insects, and
provide healthy nutrients, provide potential chemical precursors to produce biodiesel and provide high-value nutrients
for animal feed use. By desk research method, a synthetic approach was used in this review to provide an overview
of the biology of the black soldier fly, its role in environmentally friendly management of waste, its potential for fish,
poultry and animal feed industries of Vietnam as well as liquid fertiliser for crop production.

Keywords: Black soldier fly, organic waste management.

y v A khoang 805 triéu & cac nudc dang phat trién,
1. DAT VAN DE & ; &b

diéu nay c6 thé dan dén nguy co bung phat cac

Anh huéng ning né do dich COVID-19 dén
moi mit ciia nén kinh té€ trong d6 c6 néng
nghiép 1a diéu khong thé phu nhan. Su thidu
hut trong tuong lai d6i véi ngod, gao, lda mi va
dau tuong uéc tinh 1an lugt 1a 67, 42, 38 va 55%
(Ray & cs., 2013). Dan s suy dinh dudng tiang

bénh dia phuong, quéc gia va toan cau cao hon
(Tomberlin & cs., 2002). Vi vay, viéc tim kiém
ngudn thic an va thtc an mdéi c6 chita nhiéu
dam va cac axit amin thiét yé&u, axit béo va vi
chat dinh dudng (canxi, sit, kém) cho vat nuéi
tré nén cap thiét.
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Rubi linh den (Hermetia illucens Linnaeus,
1758) thudc ho rudi den (Stratiomyidae) co6
nguén goc ¢ vung nhiét d6i, can nhiét d6i va noi
c6 nhiét d6 &m thudc chau My. Ké tit nhiing
nim 1940, cung v6i su phat trién giao thuong
gifia cAc nudc ma loai rudi linh den nay phan bé
4 nhiéu vung trén trai dat Makkar & cs., 2014).

Au trung rudi linh den dudgc coi 1a loai vo
hai (Rozkosny, 1982). Au tring déng vai trd
tuong tu nhu giun qué, gitp phan huy cac chat
hfiu co, tra lai cAc chat dinh dudng vé dat. Loai
rudi nay khong tim cach vao nha, quan &n, ma
ching song cach biét véi con ngudi. Rudi linh
den trudng thanh séng va dé tring dua vao
lugng chat béo duge tich tu ti giai doan phat
trién &u trang (Nagakura & cs., 1991). Dic
diém sinh hoc nay 1y giai tai sao hau nhu it ai
thay rudi linh den tai Viét Nam ngay ca khi
ching hién dién trong khu vuc dan cu sinh
song, ca thanh thi va nong thon.

Rubi linh den da dugc nghién ctu vé kha
niang chuyén d6i chit thai hitu co tao ngudn
dam chat lugng cao, kiém soat mét s6 vi khuén
va con trung gay hai, cung cip céac tién chat hoa
hoc tiém ning dé san xudt dau diesel sinh hoc
va cung cdp ngudn dinh dudng gia tri cao si
dung lam thtéc an chin nudi (Tomberlin & cs.,
2002). Gia tri dinh dudng cta 4u trung rudi linh
den da dudc thao luan, cling nhu anh hudng cua
cic yéu to sinh hoc va phi sinh hoc 1én ca thanh
phan co thé va hoat dong ctia du trang.

Muc dich ctia bai viét nay 1a lam sang to
mét s6 dic diém sinh hoc ctia rudi linh den, vai

tro ctia né trong quan 1y chat thai than thién véi
moi trudng va tiém ning ctua né déi véi mot s6
dong vat nudi nhu ca, gia cAm... ciing nhu nganh
san xudt thic 4n chin nudi cua Viét Nam.

2. MOT SO DAC PIEM CO BAN VE RUOI
LINH DEN

2.1. Piac diém hinh thai

Rubi linh den thudng c6 vé bén ngoai gidng
ong bép cay vé hinh thai va cach van dong
nhung khéng cén, chich. Rudi linh den trudng
thanh dai khoang 2-20mm. Do d6 vé mat dich té
hoc, rudi linh den khong 1a tac nhan giy bénh
trén nguoi va dong vat (Tran Tan Viét, 2005).
Phan diu c6 hai rdu nhd 1a co quan xtc giac
cam thu mui vi va gitdp rudi dinh huéng khi bay.

Au trung rudi linh den c6 hinh dang nhu
qua ngu 16i, phan diu nhon con phan dudi tu
hon, méat duéi det va phing hon mat trén. Co
thé phan thanh nhiéu d6t nhd. Tudi cudi,
du trung c6 thé dai t6i 16-27mm va rong
2,8-6,0mm (Rozkosny, 1982).

2.2. Piac diém sinh thai

Rudi linh den phat trién tét trong khoang
nhiét do tir 20-28°C, au trung rudi linh den sinh
trudng tot trong khoang 27,5-37,5°C tot nhat 1a
32°C (Newton & cs., 1995).

Khoang pH thich hgp cho au tring rudi linh
den phat trién la ti 6,8-8,2.

Hinh 1. Ruéi linh den truéng thanh
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Hinh 2. Vong doi ctia rudi Linh den

2.3. Pic diém dinh dudng

Rubi linh den da dudc st dung nhu la tac
nhén chu chuyén cac chét hiiu co ¢6 trong chin
nudi (Sheppard & cs., 1994).

Au trung rudi linh den c6 kha niang phan
huy phan gia stc, gia caAm, cac du thiia thuc vat
tir trang trai, san pham ton trit bi loai thai, san
phdm du thita tit qua trinh ch& bién thuc pham,
chat thai ti nha hang, nha bép (Newton & cs.,
1995; Sheppard, 1983). Ching c6 kha n#ng
chuyén hoéa lugng 16n chat thai sinh khéi thanh
dam du tri (trén 40%) va chat béo (30%).

- o« A . i
2.4.Pac diém sinh san

Rubi linh den sinh san trén thuc vat théi
rita va phan gia stic (Furman & cs., 1959). Ruéi
linh den dé triing trong khe hd ctia nhiing thanh
gb, bia carton véi 205-820 trting/6 va can 4-5
ngay dé nd (Stephen, 1975). Hoat déng giao phdi
tap trung vao gitia ngay 6 khoang nhiét do 27°C.
Trudng thanh con cai dé tring tap trung vao
budi sang dén gitta chiéu khi nhiét do tir 27,5°C
dén 37,5°C véi @6 4m 30-90%. Trong diéu kién
binh thudng, viéc giao phoi dién ra chu yéu vao
budi sang, tit 8 gid t6i 13 gio trua, giam dan khi
cudng do6 anh sang ting va ngling khi cudéng d6

anh sang dat 200umol-1m?s™ (Rozkosny, 1982).

2.5. Piac diém sinh trudng

Vong d6i ctia rudi linh den c6 thé dudc chia
thanh nam giai doan: tréing, au trung, tién
nhoéng, nhong va rudi linh den trudng thanh
(Alvarez, 2012).

3. MO TA PAC PIEM SINH LY HOA AU
TRUNG RUOI LINH DEN

- o« A n ’ iy . I ~
3.1. Pac diém tiéu hoéa va sinh ly rudt cua
Au trung rudi linh den

Tuong tu nhu cac loai cén trung va dong vat
¢6 va khac, du trung rudi an dé 14y chat dinh
dudng cho nhu ciu trao déi chéit cta ching
(Cohen, 2005). Au trung rudi 4n qua miéng ndm
6 dau truéc cua ching c6 hinh bau duc thuén
dai. Nghién cttu hién tai két luan ring &u trung
rudi an chat 1ong va chat rin ma khong xac
dinh kich thuéc hat t61 da (Brookes & Fraenkel,
1958; Oliveira & cs., 2015). Sau khi tiéu hoa,
thiic 4n sé di qua 6ng thtic 4n (thuc quan)
(Mumecuoglu & cs., 2001), van trung tdm c6 chtc
nang nghién, roi di vao gitia rudt (Chapman,
2013). Phan gitia, dugce thé hién trong Hinh 3, 1a
phan dai nhat va quan trong nhit cta duong
tiéu hoa &u trung, dé cam nhan thic &n, phan
hay va hap thu chit dinh dudng (Chapman,
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2013; De Smet & cs., 2018; Luther, 1951).
Haemolymph tuong tu nhu miu & dong vat cé
xuong séng va van chuyén chdt dinh dudng
trong co thé &u trung (Chapman, 2013). Chéat
dinh duéng duge luu trii trong cé thé cta &u
trung, diéu nay rat quan trong déi véi sy tich tu
mé va kiém soat su trao d6i chét cta Au trung
(Chapman, 2013). Tu giai doan gitia, dinh dudng
chuyén sang giai doan sau va ong malpighian.
Cac 6ng malpighian, ndm & ngé ba gitta va sau
dugc két néi véi haemolymph va rat quan trong
dé duy tri can bang gitia cac chit dinh dudng,
nude va ion trong &u trang. Ching trao d6i chét
dinh dudng, ion, chit chda nito (vi du nhu axit
uric) va cac chit thai chuyén hoéa khac véi
haemolymph va rudt sau, vugt qua nhu cau ctua
du trung (Chapman, 2013; Murakami va
Shiotsuki, 2001). Cac phan tl nay va cac thanh
phan khéng thé tiéu héa trong khiu phan an,
men, chit chuyén héa, vi khudn, dam khang
khudn hodc cac thanh phan thic dn khong dudc
hdp thu sé dudc bai ti€t ra khéi co thé
(Chapman, 2013; Engel & Moran, 2013;
Espinoza & Terra, 1987).

3.2. Mo6i truong rudt

Sinh 1y tiéu héa ctia 4u trung rudi cho thay
c6 ca phan hiéu khi va ky khi. Cac 16 hd 6 phia
truée va cudi cia au trung rudi linh den két noéi
v6i hé thong ho hép caa ching va c6 thé cung cp
oxy (Rozkosny, 1983). Céc cd ché& van chuyén tich
cuc hodc su khuéch tan qua dudng kinh nhé cta
rudt gitta c¢6 thé cho phép cung cip oxy vao rudt
(Chapman, 2013). pH trong dudng tiéu hoéa cua
au trung dude dém doc theo chiéu dai: phia trudc
rudt gitia 1a trung tinh (pH = 7), phan giiia c6
tinh axit (pH = 2) va phia sau 1 trung tinh dén
kiém tinh (pH = 6,3-9,3) (Espinoza & Terra,
1987; Shanbhag & Tripathi, 2009).

3.3. Men tiéu h6éa duong rudt

Hau hét cAc men tiéu hoéa dugdc tim thay &
bung sau, diéu nay cho thay day la noi chu yéu
dién ra qua trinh phan huy thtc &n va hap thu
ch&t dinh dudng. Cac men bai tiét thay déi tuy
theo ché& d6 an, moi truong rudt (vi du: pH) va
doc theo rudt va cac ngan ctua né (Espinoza &
Terra, 1987). Cidc men quan trong trong au
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tring rudi dé thay phéan cac lién két glycoside
trong carbohydrate bao gbm amylase, maltase
va glucosidase; lién két peptide trong phan ta
dam gbm pepsin, trypsin, aminopeptidase va
va lien két este

serine; trong md goém
triacylglycerol  lipase,  phospholipase va

phosphatases (Blahovec & cs., 2006; Kim & cs.,
2011b; McDonald & cs., 2011; Zhang & cs.,
2017). Au trung rudi ciing c¢6 mot s§ lysozyme,
chitinase va glucanase c6 thé tham gia vao qua
trinh phan huay vi khuin (Fujita, 2004;
Lemaitre & Miguel-Aliaga, 2013). Cac men
cytochrom P450 va glutathion S-transferase rat
quan trong dé6i véi viéc phan huy doc t6 nadm
méc ho#c thudc diét con trung (Cochrane &
Leblanc, 1986; Fusetto & cs., 2017).

3.4. Vi khuin dudng ruét

Vi khuén trong rudt 4u tring rudi cé6 nhiéu
chtic nang quan trong d6i véi su phat trién caa
au trung (Douglas, 2010; Lemaitre & Miguel-
Aliaga, 2013). Au trang rudi c6 thé st dung vi
sinh vat nhu vi khuén va n&m dé lam thic &n
cho ching (Brookes & Fraenkel, 1958; Cohen,
2005; Lam & cs., 2009a).

Au trung rudi con bai tiét pepsin va
lysozyme vao rudt, cac t& bao vi sinh vat sé dudgc
tiép xuc véi cAc men nay & pH axit s& phan hay
cac vi sinh vat nay dé bai tiét cac dam c6 dac
tinh khang khuan nhu peptid khang khuan, cac
men tao oxy phan ting (Choi & cs., 2012; Elhag
& cs., 2017; Espinoza & Terra, 1987; Lemaitre
& Miguel-Aliaga, 2013; Lemos & Terra, 1991b).
Su phéan giai vi khudn va ndm & ruét gida sé
giai phéng cac chat dinh dudng dudgc tao ra va
h4p thu & doan rudt sau.

Hoat dong phan huy chat hiiu co cua vi
khuén trong dudng rudt du trung rudi dua vao
pH, men va dam khang khudn da c6 thé giai
thich sy bat hoat c6 chon loc cia mdt sd vi
khuén cta &u trang rudi. Thong qua viée st
dung vi khudn huynh quang, ngusi ta xac dinh
duge rang c6 su bat hoat hoan toan cua
Escherichia coli va Bacillus subtilis ¢ duong
rudt cua au trung rudi linh den (Lerch & cs.,
2003; Mumcuoglu & cs., 2001), s6 lugng E. coli,
Salmonella enteritidis, Salmonella enterica va
UX174 giam 6 4u trung rudi linh den (Lalander
& cs., 2014; Nordentoft & cs., 2017).
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4. KHA NANG XU LY CHAT THAI HO'U CO
CUA RUOI LINH DEN

Xt 1y chat thai ti chan nudi gia sic gia cAm
luén 12 van dé dugc quan tdm & cac qudc gia,
néu nhiing chat thai nay khéng duge xu ly
nhanh va hiéu qua sé dan dén 6 nhiém khong
khi, nuée va dat (Ali & cs., 2019; Li & cs., 2019).
Cac men thuy phan dudc tao ra bdi moét s6 vi
sinh vat c6 chiic nidng tuong tu nhu cac men
dudc tim thdy trong &u tring rudi; ching c6 thé
phan huy carbohydrate, protein va lipid; déng
thoi cting c6 kha ning st dung mdot lugng 16n
cic phan ti sinh hoc khac hay chat bai tiét cta
Au trung nhu axit uric. D61 véi phan Ign, &u
trung rudi linh den c6 kha niang phan huy 23%
phan lgn da 4 hoac 28% phan Ign tuci (Newton
& cs., 2005). Khi st dung 4u trung rudi linh den
dé phan huy phan dong vat, khoi lugng phan va
thanh phan kim loai nang giam di dang ké,
phan ciing khong con mui héi. Ngoai kha ning
phan gidi phan déng vat, 4u trung rudi linh den
con c6 kha nang phan gidi rac thai nha bép, vé

qua ca phé, ba hat co diu, chat thai néng nghiép
va mot s6 rac thai hiiu co khac. Li & cs. (2014)
chi ra rang rac thai nha bép la rac thai hiiu co
tong hogp, né khoéng chi cé tinh bot, chit xo
cellulose ma con c6 chat béo, mudi va nhiéu
thanh phan khac nhung &u trung rudi linh den
van c6 kha nang phan giai cac hgp chat nay.
Nhiing nghién ctiu khac cho thiy &u trung rudi
linh den c6 thé phan giai dén 67,9% rac thai nha
bép, 74,2% chat thai tir ca va 98,9% chat thai tu
rau hoa qua (Nguyen & cs., 2015), 12-21% vo
sédn (Supriyatna & cs., 2016), 12,5-25,9% hat
cao su (Abduh & cs., 2017). Rubéi linh den xu ly
161 ngd 1én men khong lam giam cellulose va
hemicellulose, dong thdi giam lignin 2% (Li &
cs., 2015). Xti 1y phan bo lam gidm 17% cellulose
va 5% hemicellulose (Li & cs. (2011).

5. GIA TRI DINH DUONG CUA RUOI
LINH DEN

Thanh phén co thé caa &u trung rudi linh
den khac nhau gitia cAc chit nén khéng chi vé
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ham lugng dam (dao dong tit 37 d&n 63% chat
kho; VCK) ma ca ham lugng chat béo, c6 su thay
d6i nhiéu nhat (dao dong tit 7 dén 39% VCK).
Su bién d6i 16n trong thanh phan co thé ciing c6
thé ton tai trong sudt qua trinh phét trién cta
chinh 4u trung. Vi dy, ham lugng dam thé gidm
khi tudi cang cao, ti 1é cao nhat dudc bao cao &
gu trung 5 ngay tudi (61%), trong khi ti 16 nay it
hon 6 &u trung 15 ngay tudi (44%) va 20 ngay
tudi (42%) (Rachmawati & cs., 2010).

Ham lugng vat chat kho (DM) ctia 4u trung
tuoi ti 20 dén 44% (Diener & cs., 2009; Nguyen
& cs., 2015; Oonincx & cs., 2015b; Sheppard &
cs., 2008), phu thudc vao ca ché d6 &n va giai
doan 4u trung (Rachmawati & cs., 2010), vat
chat khoé cao hon trong cac giai doan sau. Ham
lugng axit amin cho thady dam &u triing rudi linh
den déc biét giau lysine (6-8% ham lugng dam)
(Sheppard & cs., 2008). Khi so sanh &u trung
rudi linh den va gia tri bot dau nanh (dua trén
g/16g N), 4u trung chtta ham lugng alanin,
methionine, histidine va tryptophan cao hon va

ham lugng arginine thi4p hon so véi bot dau
nanh. Au triing rudi linh den c6 chiia 58-72%
axit béo bdo hoa va 19-40% axit béo khong bao
hoa don va da trong tong ham lugng chat béo
(Kroeckel & cs., 2012; Li & cs., 2011c; Makkar &
cs., 2014 ; Surendra & cs., 2016), chta ham
lugng cao axit lauric,
(Surendra & cs., 2016).

palmitic va oleic

6. KHA NANG SU DUNG LAM NGUON
THUC AN CHAN NUOI

Pé st dung lam thtc an chin nudi, rudi
linh den c6 mot so lgi thé& chinh so véi cac loai
con trung khac (Bosch & cs., 2014). Loai nay cé
nhiéu pha va cac chat chiét xuat ti rudt cia
ching ¢6 hoat tinh amylase, lipase va protease
cao (Kim & cs., 2011). Gia tri dinh dudng cta
rudi linh den r4t 16n va c6 thé d& dang dua vao
ch& do &n cla vat nuoi. Y tudng st dung con
trung lam thiic an chian nudi khéng hé méi,
nhung chua phd bién & Viét Nam.

Bang 1. Ham lugng dam thé (CP) va chat béo thé (CF)
cua Au trung rudi linh den dugc nubi trén cac co chat

Co chét %CP' n %CF® n Tai liéu tham khao

Phan gia stc 42,1 1 34,8; 29,9 2 Li&cs. (2011b); Newton & cs. (1977)

Phan ga 40,125 3 27,9+8,3 3 Arango Gutiérrez & cs. (2004); Li & cs. (2011b);
Sheppard & cs. (1994)

Phan Ign 43,6; 43,2 2 26,4+7,6 4 Li & cs. (2011b); Manzano-Agugliaro & cs. (2012);
Newton & cs. (2005b); St-Hilaire & cs. (2007b)

B6t nhan co 42.1; 45,8 2 27,5 1 Rachmawati & cs. (2010)

Réc thai nha hang - 39,2 1 Zheng & cs. (2012)

Thirc an cho ga 479+7,1 3 14,6 +4,4 3 Bosch & cs. (2014); Nguyen & cs. (2015);
Oonincx & cs. (2015b)

Phu phadm? 417 +38 4 - Oonincx & cs. (2015b)

Gan 62,7 1 25,1 1 Nguyen & cs. (2015)

Hoa qua 38,5 1 6,63 1 Nguyen & cs. (2015)

Ca 57,9 1 34,6 1 Nguyen & cs. (2015)

Ghi chu: :T4t ca cac gia tri dugc biéu thi trén vat chat khé. Gi4 tri 1a trung binh + do léch chuén. n la s6'14n Iap

lai. Néu n = 2, céc gi4 tri riéng 1é duge néu,1 phan tach bing ddu cham phay;

ZMat mia, vé khoai tay, ngii céc da qua sit dung va men bia, banh mi va banh quy;

3Gi4 tri ban ddu trén co sé vat chat tuci dd duge chuyén doi sang co sé vat chat kho béng cach st dung ham

lugng nudce duge bao cao.
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Bang 2. Thanh phan héa hoc, gia tri dinh dudng (tinh theo VCK)
va ham lugng axit amin ctia Au trung ruéi linh den

Chi tiéu Au triing rudi linh den’ Chi tiéu Au triing rudi linh den?
Vat chét kho (%) 35-45 Alanine 7,7
bam thé (%) 42,1 Arginine 5,6
Xo thd (%) 7,0 Arginine 11,0
NDF (%) - Cystine 0,1
ADF (%) - Methionine 21
Chét béo thd (%) 26,0 Lysine 6,6
Khoang téng sb (%) 20,6 Isoleucine 51
Nang lwong thé (GE, Mj/Kg) 22,1 Leucine 7.9
Ca (g/kg) 75,6 Phenylalanine 5,2
P (g/kg) 9,0 Threonine 3,7
K (g/kg) 6,9 Tryptophan 0,5
Na (g/kg) 1,3 Axit glutamic 10,9
Mg (g/kg) 3,9 Histidine 3,0
Fe (g/kg) 1,37 Proline 6,6
Mn (mg/kg) 246 Serine 3,1
Zn (mg/kg) 108 Glycine -
Cu (mg/kg) 6 Tyrosine 6,9
Valine 8,2

Nguén: ' : Arango & cs. (2004), Newton & cs. (1977), Sealey & cs. (2011), St-Hilaire & cs. (2007a, b);

2: Newton & cs. (1977).

6.1. Thiic an cho lgn

Bot 4u trung rudi linh den 14 mét thanh
phan thich hgp trong khdu phan &n cta lon, vi
né c6 ham lugng axit amin va canxi cao dong
thoi con tao cam gidc ngon miéng cho lgn
(Oonincx & cs., 2015). Tuy nhién, su thiéu hut
tuong d6i ciia methionine va cystine doi héi phai
bao gébm cac axit amin dé trong ché d6 &n can
bang (Makkar & cs., 2014). Hon nita, do ham
lugng tro va chit béo tho cao, nén tron bot du
tring rudi linh den véi cdc thanh phan giau
dam khac (Newton & cs., 1977). Kha ning tiéu
héa vat chat khé va nito c¢6 xu hudng tot hon doi
v6i lgn duge cho &n bot dau nanh so véi bot au
trung rudi linh den (85,3 va 77,2 so véi 77,5 va
76%, tuong Gng). Ngoai ra, lgn cai stia dudc
chting minh téc d6 ting trong kém hon khi chi
duge cho an bang bot au trung rudi linh den,
diéu d6 cho thay ring can phai tinh chinh bd
sung dé cai thién nang suét cta lon cai siia s6m
(Newton & cs., 2005b).

6.2. Thiic an gia cam

Au tring va nhong rudi linh den, phat trién
trén phan lon hodc chat thai nha bép, da dude
st dung t6t nhu mét chit bd sung dam cho ga
con (Hale, 1973). Mot phan thay thé& bot dau
nanh (10-20%) cho ga thit cho thiy kha ning
san xuat, hiéu qua st dung thiic 4n, ti 1é chét va
cac dic diém than thit tuong tu nhu nhiing con
duge cho #n theo khiu phin thuong mai
(Arango, 2005; Zhang & cs., 2014b). Viéc thay
thé mot phan (50%) hoéc toan bé khé dau dau
nanh bing bt du trung rudi linh den da dugc
khti ch4t béo mot phan trong kh&u phan an cho
ga dé khong anh hudng dén nang suit tring caa
ching, cting nhu hiéu qua st dung thiic 4n, néu
so sanh v6i khdu phan tiéu chudn cho ga dé
(Maurer & cs., 2016).

Nang lugng chuyén héa biéu kién cao va hé
s6 tiéu héa héi trang biéu kién axit amin cua
bot Au trung rudi linh den ciing lam cho né tré
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thanh mét thanh phin c6 gia tri dé st dung
trong cong thtic thic 4n cho ga thit (De Marco &
cs., 2015). Ngoai ra, Arango (2005) dé xuat &u
trung rudi linh den c6 ham lugng khoang chat
phu hgp cho dinh dudng ctia gia cAm, theo yéu
cau khoang chit cua ga thit, duge trich dan béi
Hoi dong Nghién ctiu Quéc gia (NRC, 1994).

6.3. Thie an cho ca

Viée thay thé dam trong khiu phén &n cta
ca da dudc nghién citu bang cach st dung thiic
an thu dugdc tit cd 4u trung va nhong clia rudi
linh den cho cac loai ca sau: Ca da tron
(Ictalurus dotatus) (Bondari & Sheppard, 1981;
1987; Zhang & cs., 2014a, b), ca r6 phi xanh
(Oreochromis aureus) (Bondari & Sheppard,
1981; 1987), ca ro6 phi lai (cd r6 phi Nile,
Oreochromis niloticus lai v6i ca ro phi Sabaki,
Oreochromis spilurus) (Furrer, 2011), ca héi van
(Oncorhynchus mykiss) (Sealey & cs., 2011; St-
Hilaire & cs., 2007b), ca hoi Pai Tay Duong
(Salmo salar) (Lock & cs., 2015), ca bon (Psetta
maxima) (Kroeckel & cs., 2012) va ca tré vang
(Tachysurus fulvidraco) (Zhang & cs., 2014a).

Hau hét cac nghién cttu nay chi ra rang, 6
mtic do thap clia &u trung rudi linh den bé sung
vao khau phan &n da cho thay hiéu qua tuong
tu nhu 6 c4 dugc cho &n thiic 4n truyén théng,
diéu nay c6 thé dugc giai thich 14 do ham lugng
dam cua 4u trung cao (Bondari & Sheppard,
1987; Newton & cs., 2005b; Sealey & cs., 2011;
St-Hilaire & cs., 2007a; Zhang & cs., 2014a).
Mtc d6 cao trong thic &n cho ca (trén 33%)
khéng chi lam giam téc d6 ting trudng cua ca
(Kroeckel & cs., 2012; Newton & cs., 2005b; St-
Hilaire & cs., 2007b), ma con lam gidm su ngon
miéng cta khdu phan va kha nang tiéu héa dam
(Kroeckel & cs., 2012).

6.4. Thiic an cho loai dong vat khac

Bot au trung cua rudi linh den da dugc st
dung @& lam thtc adn cho dong vat nhu ca siu
(Alligator mississippiensis) (Bodri & Cole, 2007)
va &ch nui (Leptodactylus fallax) (Dierenfeld &
King, 2009), mét s8 loai thin lin va ludng cu
(Dierenfeld & King, 2009). Phan cta 4u trung
rudi linh den dugc nudi trén ngii céc chung cat
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kho dude danh gid lam thic &dn cho tom cang
thuong
rosenbergii), mang lai hiéu qua tuong tu nhu
thic &n cho tom thong thuong (Tiu, 2012).

xanh pham (Macrobrachium

7. KHA NANG TRUYEN LAY MAM BENH

Rudi linh den trudng thanh vi khong st
dung thtic 4n nén khoéng bi thu hit bdi noi 6 cua
con ngudi hay cac loai thuc phdm va ciing dudc
coi la loai khong giy hai (Huis & cs., 2013). Vao
cudbi giai doan &u trung, ching sé& khong thu
nhan thiic an, giti cho dudng tiéu héa cia ching
sach va bit dau vt héa (Makkar & cs., 2014).
Do @6, rudi linh den trudng thanh khéng cé
nguy cd truyén lay mam bénh cho vat nuéi cling
nhu con nguoi (Warana, 2016). Péng thai,
miéng ctia ching thoai héa, vi 16 d6 khong cin
pha va chua c6 bat ky trudng hgp nao cho thay
ching mang mam bénh truyén nhiém (Oliveira
& cs., 2015). Thang 5 nam 2017, t6 chtc Nong
luong cua Lién Hiép Quéc xac nhan rudi linh
den la mot trong nhiing cén trung an toan cho
chan nudi dé phuc vu néng nghiép va lam thc
an cho dong vat (European Commission, 2017).

8. TTEM NANG VA UNG DUNG

Theo nghién ctiu cia nhém tac gida Nguyén
Van Chi (Nguyén Mai, 2019) trong khuén khg
dé tai khoa hoc cAp thanh phé cua sé
NN&PTNT Ha No6i thdy réng mé hinh rudi linh
den dugc danh gia mang lai lgi ich thiét thuc
cho méi trudng st dung dé xt 1y chit thai hiu
co ti cac hoat dong san xuat néng nghiép, dam
bao an toan v6i vat nudi va stic khoe con ngudi.

Ché bién au trung rudi linh den nhu lam
kho, khii chét béo, loai bd 16p biéu bi dudng nhu
lam tang kha ning cung cdp dinh dudng; ham
lugng chat kho cao ctua chiing lam cho ching
mat nudc dé dang hon va it ton nudc hon so véi
cac san pham phu tuci khac (Sheppard & cs.,
2008). Dé tang ham lugng dam thé ctia bt comn
trung, chit béo 14 mot lua chon kha thi (Makkar
& cs., 2014; Newton & cs., 2005a). Surendra &
cs. (2016) nhan thdy rang ép cd hoc va chiét
xudt bing dung méi lam giam dang ké ham
luong chat béo tho (3,4%). D61 véi mot s6 loai



nhu é&ch, 4u trung rudi linh den nghién, xay
ho#ic bam nhé c6 thé lam ting kha ning tiéu
héa Ca va P (Dierenfeld & King, 2009). Newton
& cs. (1977) da thi nghiém bd sung bot 4u trung
rudi linh den véao thtic an cta lgn, két qua cho
th&y mtc tiéu thu ctua kh&u phan bot u triang
cao hon (P <0,05) so v6i khdu phan bot dau
nanh khong chita thém chat béo, chat lugng thit
Ign khong c¢6 su khac biét gitta nhéom thi nghiém
va doi ching. Bén canh d6, c¢6 rat nhiéu nhiing
cong bo vé tac dung thay thé& ctia bot va dau
chiét xudt ti 4u trung rudi linh den cho bot
xuong, bot thit va bot ca trong nudi tréng thuy
san va dong vat khong xuong séng thuy sinh
nhu tom (Cummins & cs., 2017). Viéc dua au
trung rudi linh den vao khéu phéin #n cla vat
nudi da cho thay nhiéu hta hen nhu mdt chat
thay thé tiém nang cho cac thanh phan thtc an
thong thuong nhu bot dau nanh, bot ca...

Au trung rudi linh den rat pham &n, chi véi
1m? &u trang c6 thé &n téi 40kg phan lon tuoi
mbi ngay, can 14 tiéng dé xu Iy 14kg rac thai sinh
hoat hiiu co va tit 24-48 tiéng dé xi ky cac phu
pham nong nghiép, phé phdm lang nghé khac.

Au tring rudi linh den tich lity lipid ti chat
nén dinh dudng ctia ching dé st dung lam nang
lugng cho giai doan trudng thanh khong #&n, vi
vay luong md ma &u trung tich lay dude c6 thé
dudc chuyén d6i thanh diesel sinh hoc (Wang &
cs., 2017; Cummins & cs., 2017). Biodiesel la
mot ngudn ning lugng thay thé day tiém nang
cho diesel dau mé trong béi canh khung hoang
ning lugng toan cAu. Tuy nhién, gia thanh
biodiesel khong hé ré. P& gidm chi phi san xuit,
cac ngudn nguyén liéu gia ré dude quan tdm va
tim kiém nhiéu hon. Au tring rudi linh den la
mot trong nhiing nguén nguyén liéu day hia
hen véi s6 lugng dbi dao va chung loai phong
pht nhat trén thé gidi.

Nhiing gi ching khong tiéu thuy, két hgp véi
phan thai cia ching, ¢6 thé duge st dung lam
phén bén (Green & cs., 2012; Lalander & cs.,
2015). Phan &u trung rudi linh den 14 loai phan
hiiu co vi sinh chat lugng cao duge tao thanh tw
chat hitu co c6 ngudn goc dau vao 1a nguyén lidu
thuc phdm, rau ci qua, chit hitu co,.. dudc hé
tiéu héa ctia au trung rudi linh den va vi sinh

Lwu Thj Thuy Linh, Nguy&n Thi Nhién

vat cong sinh trong dudng tiéu hoéa ctia 4u trung
nay tao ra. Chung la loai phin kh& sach, rat it
hoidc khéng c6 mui héi, c6 rdt nhiéu dudng chat
tot cho dat.

9. KET LUAN

Au trung rudi linh den c6 thé dudc nudi trén
hau hét cac chat hitu co va c6 thé duge stt dung
lam ngudn thiéc an chin nudi, san xuit dau
biodiesel dong thdi con mang lai gia tri kinh té.

Trude nhitng vwu diém vugt troi ciia rudi linh
den trong xt ly chat thai va ting dung cac san
pham tit rudi linh den trong ddi sdng con ngudi
noéi trén ma rudi linh den dugc nghién ciiu va
nudi trén quy mé cong nghiép 6 nhiéu nudc trén
thé gigi. Tuy nhién, 6 Viét Nam, nhiing nghién
cu vé rudi linh den chua nhiéu. Trong thuc t&,
da c6 mot sd co s6 tién hanh nhan nubi va su
dung loai rudi nay, chu yéu tap trung 6 mot sd
tinh va thanh phé phia Nam. Viéc nhin nudi
rudi linh den 14 mot thach thtc vi mac du cé
nhiéu nghién ciu vé cac cht dé khac nhau lién
quan dén anh hudng ctia cac yéu té sinh hoc va
phi sinh hoc d6i véi sinh hoc &u trung cua né
khéng chi 6 cac vung nhiét déi ma con & cac
vung 6n déi, nhung van cé rat it thong tin vé
cach cac yéu t6 nay anh hudéng dén cac giai doan
trudng thanh cta rudi linh den, chdng han kha
ning giao phoi, kich thuéc tring va kha ning
sinh san. Diéu tht hai 14 phai nghién ctiu tat ca
céc dic diém lich st cude doi dé hidu diy du anh
hudng cua chit lugng thic &n d6i véi co thé &du
trung va déc biét 14 cAn cé nghién ctu vé tac
dong dén méi trudng va da dang sinh hoc cua
Viét Nam.

Mic du da c6 nhiing khao sat hoic nghién
ctiu vé kha nang st dung 4u trung rudi linh den
lam thtic 4n cho vat nudi, thiy san va phan bén
cho cay tréng, nhung ciing cAn phai c¢6 nhiéu
nghién ctiu hon nita dé dam bao tinh an toan
trong viéc st dung sinh khéi cia ching ciing
nhu khéng cé kha nang lay truyén mam bénh.
Bén canh chat lugng dinh dudng, cac khia canh
khac nhu tinh an toan ctia san phdm va kha
ning ché bién cing rit quan trong dé st dung
au trung rudi linh den trong cac cong thiic thiic
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an chén nudi trong tuong lai. CAn phai nghién
ctiu thém dé danh gia kha ning st dung &u
trung rudi linh den lam thtc 4n b6 sung hoic la
ngudn cung cip dam chinh trong khau phan an
thuong mai. Va can c6 nhiéu nghién ctiu va phat
trién hon niia vé viéc tng dung rudi linh den
trong néng nghiép, xt 1y chat thai, xac dinh gia
tri va tiém nang cta ching.
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