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TOM TAT
Cd hong My (Sciaenops ocellatus) la lodi cd bién cé gid tri kinh té cao, dwoc nudi phé bién tai nhiéu
quéc gia va dang dwoc phdt trién manh & Viét Nam nho toc dg tang trwcng nhanh, chdt heong thit t6t va nhu
cau thi truong én dinh. Tuy nhién, chi phi thirc an, dac biét la sy phu thugc vao bot ca, van la thach thirc I6n
déi véi tinh bén viing ciia nghé nudi lodi cd nay. Bét du trimg rudi linh den (Hermetia illucens, RLP) duwoc
xem la nguon protein thay thé tiém nang, than thién véi méi trwong va ¢ gid tri dinh dwéng cao.Nghién ciru
nay nham danh gid anh hwong cia viéc thay thé mét phan protein bt ca bang bot RLP dén sinh trucng, hiéu
qua sit dung thire an, hoat tinh enzyme tiéu héa, enzyme chuyén héa va trang thai oxy héa ciia cd hong My
(Sciaenops ocellatus) giai doan giong (3—5 cm). Thi nghiém dwoc bo tri trong 56 ngay véi ndam nghiém thirc
(AT0, AT2, AT7, AT12 va AT17), tuwong ing cdc mirc thay thé protein bét cd bang RLP 1a 0, 2, 7, 12 va 17%,
moi nghiém thike gom 3 bé. Két qua cho thdy cdc chi tiéu sinh trieong (chiéu dai, khoi lwong, SGRL, SGR) va ty
1é song khéng khdc biét ¢6 Y nghia théng ké giita cac nghiém thirc (p > 0,05), cho thdy cd dung nap tét RLP.
Hé 56 chuyén doi thirc an (FCR) cdi thién ré6 ¢ AT17 (p < 0,05). Hoat tinh enzyme tiéu héa amylase khong bi
anh huong, trong khi protease va lipase tang ¢ cac nghiém thirc RLD mirc 2—12% va giam ¢ AT17. Cdc enzyme
chuyén héa gan (ALT, AST, ALP) duy tri 6n dinh & ATO-AT12 nhung tang & AT17. Pong thoi, cdc nghiém thirc
AT7-AT12 ghi nhdn ham herong MDA thdp va hoat tinh enzyme chong oxy héa (SOD, CAT, GPx) cao hon, phdn
anh khd nang kiém sodt stress oxy héa tot hon. Nhin chung, mirc thay thé RLP 7—12% duwoc xem la phit hop va
an toan cho cd hong My giai doan giong.
Tir khéa: cd hong My; enzyme tiéu hoa; Ruoi linh den; thay thé bét ca, ting truong.
ABSTRACT

Cd hong My (Sciaenops ocellatus) is a marine fish species of high economic value, widely cultured in
many countries and increasingly developed in Vietnam due to its rapid growth rate, good flesh quality, and
stable market demand. However, feed costs—particularly the heavy reliance on fish meal—remain a major
challenge to the sustainability of red drum aquaculture. Black soldier fly (Hermetia illucens) larvae meal
(BSFL) has been recognized as a promising alternative protein source, offering high nutritional value while be-
ing environmentally friendly. This study evaluated the effects of partially replacing fish meal protein with BSF
larvae meal on growth performance, feed utilization efficiency, digestive enzyme activity, metabolic enzymes,
and oxidative status of juvenile red drum (Sciaenops ocellatus, 3—5 cm). The experiment was conducted for 56
days with five dietary treatments (AT0, AT2, AT7, AT12, and AT17), corresponding to 0, 2, 7, 12, and 17% re-
placement of fish meal protein by BSF larvae meal, with three replicate tanks per treatment. The results showed
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no significant differences in growth parameters (body length, body weight, SGRL, SGR) or survival rate among

treatments (p > 0.05), indicating good tolerance of BSF larvae meal by the fish. Feed conversion ratio (FCR)

was significantly improved in AT17 (p < 0.05). Digestive amylase activity was not affected by BSF inclusion,

whereas protease and lipase activities increased at BSF levels of 2—12% and declined at AT17. Serum met-
abolic enzymes (ALT, AST, and ALP) remained stable in ATO-ATI12 but increased in AT17. In addition, fish
fed AT7-AT12 diets exhibited lower malondialdehyde (MDA) levels and higher antioxidant enzyme activities
(SOD, CAT, GPx), indicating improved control of oxidative stress. Overall, a BSF larvae meal replacement

level of 7-12% is considered appropriate and safe for juvenile red drum.

Key words: red drum; digestive enzymes, black soldier fly,fish meal replacement; growth performance.

I. PAT VAN PE

C4 hong My (S. ocellatus) 14 loai ¢4 bién
c6 gié tri kinh té cao, ting truéng nhanh, thich
nghi tt voi diéu kién nudi va duoc xem la dbi
tuong nudi tiém nang tai Viét Nam. Tuong tu
nhiéu loai ca bién an thit khac, c4 hong My
¢6 nhu ciu protein cao va phu thuoc dang ké
vao bot ca — nguén protein c6 do ti€u hoa cao,
gidu axit amin thiét yéu va d& hip thu (Hardy
& Tacon, 2002). Tuy nhién, ngudn cung bot ca
toan cau dang suy giam trong khi nhu cu cho
nganh thuc an thiy san ngay cang ting, lam
gi4 bot ca ting va anh huong dén hidu qua kinh
té cta nudi tham canh (FAO, 2009; Hussain et
al., 2024). Thirc an hién chiém khoang 60—70%
téng chi phi san xuit trong nudi ca bién, do
d6 viéc tim kiém ngudn protein thay thé bén
vitng 13 yéu cau cip thiét (Radhakrishnan et al.,
2020).

Nhiéu ngudn protein thay thé da dugc
nghién ctu, bao gém protein thyc vét, phu
pham dong vét va protein tir con trung. Trong
d6, 4u trung rudi linh den (Hermetia illucens,
BSFL) dugc danh gia 1a ngudn nguyén lidu trién
vong nho ham lugng protein cao (40-50%),
lipid (15-30%) va thanh phan axit amin tuong
ddi can ddi, dac biét 1a lysine va methionine
— hai axit amin thuong thiéu hut trong protein
thuc vat (Makkar et al., 2014). Lipid ciia BSFL
chua ham lugng cao axit lauric (C12:0), mot
axit béo chudi trung binh c6 hoat tinh khang
khuan va tiém nang diéu hoa hé vi sinh dudng
rudt (Ottoboni et al., 2018; Priyadarshana et
al., 2022; Rawski et al., 2025). Ngoai ra, BSFL

dugc xem la nguyén li¢u an toan sinh hoc, it
nguy co tich lity doc t& va khong phai vat cha
truyén bénh (Lu et al., 2022). Mot uu diém
khéc cta BSFL la kha nang sinh truéng trén
phé phu phdm néng nghiép va rac thai thuc
pham, gop phan giam ap luc moi truong va phu
hop véi mo hinh kinh té tudn hoan (Van Huis,
2021; Fu et al., 2024).

Céc nghién ctru trén thé gidi cho thdy BSFL
6 thé thay thé khoang 20-50% bot ca trong
khau phan ciia nhiéu loai ca va giap xac nhu
ca hoi, ca ro phi, cd chém va tom ma khong
anh huong tiéu cuc dén tang truong, FCR hodc
strc khoe vat nuo6i (Nairuti et al., 2022; Oteri et
al., 2021; Speranza et al., 2025). Mot sb nghién
ctru con ghi nhan sy cai thién dap ung mién
dich va kha niang chéng chiu stress khi sir dung
BSFL ¢ mtic bo sung phu hop (Abdel-Latif et
al., 2021; Tippayadara et al. 2021). Tuy nhién,
murc thay thé t&i wu van phu thudc vao loai, giai
doan phat trién va dic diém khau phan (Mohan
et al., 2022).

Déi v6i ca hong My (Sciaenops ocellatus),
nghién ctru gan ddy cua Paredes et al. (2025)
da danh gia anh huong cia BSFL dén ting
truong, dac diém mé hoc va cau triic hé vi sinh
dudng rudt. Tuy nhién, nghién ciru nay chi yéu
nham xac dinh murc thay thé t6i da va kha ning
tmg dung BSFL ¢ quy md san xudt, tdp trung
vao cac chi tiéu tang truong, FCR, thanh phan
acid béo va mod hoc, trong khi chua lam 6 cac
co ché sinh Iy nhu hoat tinh enzyme tiéu hoa &
giai doan cé giéng nho.

Tai Viét Nam, cac nghién ctru vé BSFL
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trong thirc an thiy san chu yéu duoc thuc hién
trén mot s loai nhu ca chdm (Nguyén Phuc
Cam Ta va cong su, 2023), ¢4 16 phi d6 (Huynh
Thi Diém Khanh va Trinh Thi Lan, 2019) va ca
16c (Nguyén Phu Hoa va Nguyén Vin Diing,
2016). Phan 16n cac thi nghiém st dung mirc
thay thé bot ca kha cao (25-100%) va tap trung
vao giai doan ca tang truong hodc ca thuong
pham. Trong khi d6, & giai doan c4 gidng, khi
hé tiéu hoéa va enzyme chuyén héa van dang
hoan thién, ca thuong nhay cam hon véi su
thay d6i khau phan. Vi vay, nghién ctru nay lya
chon dai mirc thay thé thap hon (2—17%) nham
xac dinh mirc b6 sung BSFL ti rru va an toan
cho ca hong My giai doan gidng.

Bén canh céc chi tiéu tdng trudng va hiéu
qua st dung thirc an, hoat tinh enzyme ti€u hoa
(protease, amylase va lipase) ciing dugc danh
gid nhim 1am rd kha ning chuyén héa dinh
dudng khi thay d6i ngudn protein khau phan.
Mot sé nghién ctru cho thdy BSFL c6 thé duy
tri hodc cai thién hoat tinh enzyme tiéu hoa nho
ham lugng lipid giau axit lauric va cac peptide
hoat tinh sinh hoc giup 6n dinh méi truong rudt
(Bruni et al., 2018; Oteri et al., 2021).

Trén co sé do6, nghién cuu nay dugc thyc
hién nham d4nh gia anh huéng ciia viée thay
thé protein bot ca bang bot du tring rudi linh
den (Hermetia illucens) & cac mic 2%, 7%,
12% va 17% trong khau phan dén sinh truéng,
ty 1¢ sdng, hidu qua sir dung thtrc an, hoat tinh
enzyme tiéu hoa, enzyme chuyén hoa va trang
thai chdng oxy hoa ciia ca hong My (Sciaenops
ocellatus) giai doan gidng. Dai mirc 2-17%
dugc thiét ké theo thang ting din nhim phu
hop voi dic diém sinh 1y cia ca gidng va cho
phép xac dinh ngudng dap Ung sinh 1y trudc
khi xem xét cac muc thay thé cao hon. Két qua
nghién ctru ky vong cung cap co so khoa hoc
cho viéc phat trién khau phan sir dung ngudn
protein thay thé bén viing, gop phan giam phu
thudc vao bot ca va nang cao hi¢u qua kinh té
trong nudi ca bién.
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I1. POI TUQNG, VAT LIEU VA

PHUONG PHAP NGHIEN CUU

1. P6i twgng, dia diém va thoi gian nghién
cliru

Nghién ctru dugc tién hanh tir thang 11/2024
dén thang 10/2025 tai Trai c4 Vinh Luong
(Khanh Hoa) va cic phan tich mau duoc thuc
hién tai Phong thi nghiém Bénh hoc Thuy san,
Vién Nubi trong Thily san — Truong Pai hoc
Nha Trang. Déi tuong thi nghiém 1 ca hong
M5 (S. ocellatus) giai doan gidéng, c6 chiéu dai
3-5 c¢m, dugc vong tai Trai ca Vinh Luong. Ca
duoc thudn dudng trong bé composite trong
7 ngay trude khi bd tri vao cic nghiém thirc
nham dam bao sirc khoe on dinh va thich nghi
v6i didu kién thi nghiém.

Ngudn bot 4u trung rudi linh den (H.
illucens) duoc cung cip bai Cong ty TNHH
Entobel (Viét Nam). Nguyén liéu dugc st dung
truc tip trong cong thirc phdi tron thirc an theo
cac murc thay thé phan trim protein bot ca.

2. Phuwong phap nghién ciru

2.1. Chuén bi thirc éin

Thirc an thi nghiém dugc thiét ké gdm nim
nghiém thirc v6i cic muc thay thé protein bot
c4 bang bot du trung rudi linh den (H. illucens;
RLD) lan luot 1a 0%, 2%, 7%, 12% va 17%,
tuong ung voi cac nghiém thirc ATO, AT2, AT7,
AT12 va AT17. Cac cong thuc thirc an dugc
xdy dung nhim dam bao sy khac biét chu yéu
dén tir muc thay thé protein bot c4, trong khi
cac thanh phan dinh dudng co ban khac duoc
kiém soat & mirc twong duong gitra cac nghiém
thire. Thanh phan phdi tron chi tiét cia ting
cong thirc thuc an duogc trinh bay trong Bang 1.

Cac nguyén liéu thé duoc can chinh xac
theo ting cong thuc, sau d6 phdi tron dong
déu bang may tron truc xoan. Hon hop nguyén
lidu sau khi tron dugc ép vién bing may ép
thirc an dang soi, tiép theo duoc séy & nhiét 3o
50—55°C cho dén khi d6 4m ciia thirc an giam
xudng dudi 10%. Thirc n sau sdy duoc lam
ngudi & dicu kién phong, dong goi trong tii
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kin va bao quan ¢ 4°C trong sudt thoi gian thi
nghiém nham han ché qua trinh oxy hoa lipid
va bién tinh protein.

Bot 4u trung rudi linh den sir dung trong
nghién ctru duoc phan tich thanh phan dinh
dudng co ban theo phuong phap ngiu nhién.

Két qua phan tich cho thay bot RLD c6 ham
luong protein tho dat 57%, lipid 12%, xo tho
8%, tro 13% va do 4m 5%. Cac thong sb nay
dugc str dung lam co sé cho viéc xdy dung va
diéu chinh ty 18 phdi tron trong cac cong thirc
thire an thi nghiém.

Bang 1: Thanh phén nguyén liéu ciia thirc in ¢é bd sung bt Au triung rudi linh den (RLD)

Nguyén liéu Protein % Lipid % Tro % P 4m %
Bot ca Peru 63 8,2 20 ~10
B{t ca Viét Nam 55 7,5 22 11
Bt murc 55 12 7.5 7
Bt ddu nanh 40 1,8 6 9
Cam gao 1,2 3.5 8
Bt mi 8 1,5 1.2 11
Gluten mi 55 1,7 1.5
Bot RLD 57 13 12
Dau muec 0 100 0
Diu Pau nanh 0 100 0
Chit bd sung

2.2. Bo tri thi nghiém

Thi nghiém dugc bd tri theo md hinh hoan
toan ngiu nhién v&i 5 nghiém thic (ATO—
AT17), mdi nghiém thtc lip lai ba lan (n =
3). Ca hdng My gidng dugc tha vao cac bé
composite thé tich 200 L v&i mat do 80 con/
bé (twong duong 0,4 con/L). Tat ca bé duoc
dat trong khu vuc c6 mai che nham han ché tac
dong tir anh sang truc tiép va bién dong nhiét.

M3i bé dugce suc khi lién tuc béng bon dau
khi d¢a nham duy tri ham lugng oxy hoa tan
on dinh. Nudc cap 1a nudc bién duogc loc tho
va khtr tring bang chlorine trude khi sir dung.
Nuée trong bé dugc thay 50% mdi ngay dé on
dinh chat lwong nudc va han ché tich tu chat
thai.

Ca dugc cho an hai 1an mdi ngay (07:00
va 17:00) véi khau phan bang 4% khbi luong
than. Khau phan dugc diéu chinh hang tuan
theo sinh khéi thuc té. Thic an du sau 2 gid
duogc thu lai, siy kho va cin nhdm xac dinh

chinh xac lugng thure an tiéu thu.

Thoi gian thi nghiém kéo dai 56 ngay. Ca
dugc can do dinh ky tai cac tuan 0 va 8. Két
thuc thi nghiém, toan bd c4 dugc can do sinh
truong, thu mau rudt dé phan tich hoat tinh
enzyme tiéu hoa va thu miu gan dé phan tich
enzyme chuyén hoa.

2.3. Theo déi va quan ly moi truong nuée

Céc chi tiéu mdi trudong nudc duge gidm sat
thuong xuyén va duy tri trong khoang phu hop
cho ca héng MJ, bao gém: nhiét d6 28-30°C;
pH 8,0-8,4; oxy hoa tan (DO) > 5 mg/L; do
min 25-32%; tong amoni (TAN, NH,/NH,+)
duy tri & mure thap (< 0,25 mg/L); nitrit (NO,-)
<0,1 mg/L; va d6 kiém 120-180 mg CaCO,/L.

Nhiét d9, pH va DO duoc do hing ngay
bang méy da chi tiéu YSI Pro Plus (Hoa Ky).
D06 man duoc xac dinh be"mg khuc xaké ATAGO
(Nhat Ban). TAN, nitrit va d kiém dwoc phan
tich hang tuan bang bo test SERA (Dirc). Toan
b dit liéu mdi truong duge luu triv ¢ ddi chiéu
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va danh gia tac dong dén sinh truong — sinh 1y
cua ca.

3. Ciac chi tiéu theo doi

3.1. Thu thip miu va danh gia sinh
truéng

Trude khi thu mau, ca dugc nhin an 24 gio
va gdy mé nhe bang dung dich gdy mé nham
giam stress trong qua trinh thao tac. Cac chi
tidu sinh truong dugc ghi nhan vao dau va cudi
thi nghiém, bao gdm chiéu dai toan than (TL,
mm) va khéi luong co thé (BW, g), duoc do

bé'lng thude ky thuét (d¢ chinh xac 1 mm) va
can dién tir (VNS LED-A, d6 chinh xac 0,01
g). o

Sau khi can do, ca dugc giai phau d¢ thu
mau md. Rudt duge tach ra dé phéan tich hoat
tinh enzyme tiéu hoa, trong khi gan duoc thu dé
phan tich cac chi ti€u stress oxy hoa va enzyme
chuyén hoéa. Mau mé duoc rira nhe bang dung
dich NaCl 0,9% lanh, thim kho bang gidy loc
va bao quan & —20°C cho dén khi tién hanh
phan tich.

Khéi luong ting tuyét d6i (WG, g/con) = W, -W,
Chiéu dai tang tuyét di (LG, cm/con) = L-L
Téc do tang truong khoi lwong dic trung (SGR, %/ngy) = [(InW, —InW ) / t] x 100
Tée do ting truong chiéu dai ddc trung (SGRL, %/ngay) = [(InL, - InL,) / t] x 100
Chi s6 gan (HSI, %) = (LW / W) x 100
Chi s6 ndi tang (VSI, %) = (VW / W) x 100
Ty 1¢ song (SR, %) = (N, /N,) x 100
Hé sb chuyén hoa thirc an (FCR) = FI1/ WG

Trong do, W, va W, la khéi luong trung
binh c4 tai thoi diém dau va cudi thi nghiém
(g); L, vaL, la chiéu dai trung binh ca (mm);
N, vaN, la s0 lugng ca ban dau va cudi ky; t 1a
thoi gian thi nghiém (ngay); FI: Luong thuc an
¢4 an vao (g/con); LW: khéi lugng gan (g/con);
VW: khéi lugng noi tang (g/con)

3.2. Phan tich hoat tinh enzyme tiéu héa

Rudt ca dugc thu vao cudi thi nghiém, ria
bang dung dich NaCl 0,9% lanh dé loai bo
thirc an con lai, sau d6 tham kho va bao quan &
—20°C cho dén khi phan tich.

Trudc khi phan tich, mau rudt duoc ra dong
trén d4 lanh va dong nhit trong dung dich dém
phosphate (0,1 M; pH 6,9) theo ty 1¢ 1:9 (khdi
luong/thé tich). Hon hop duge ly tim & 4°C
(4.200 vong/phut trong 30 phut) va phan dich
ni dugce sir dung dé xac dinh hoat tinh enzyme
tiéu hoa.

Hoat tinh amylase dugc xac dinh theo
phuong phéap cua Bernfeld (1951), st dung co
chét 1a dung dich tinh bot 1%. Mau enzyme
(100 pL) phan ung véi 100 pL tinh bot, u &
25°C, sau d6 thém 200 pL thude thir DNS, dun
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s0i trong 5 phut, lam ngudi va do mat d¢ quang
& budc song 540 nm bang may quang phd (UV-
Vis, Cary 50).

Hoat tinh protease dwoc xac dinh theo
phuong phap Anson cai tién (1938), s dung
casein 1am co chat. MGoét don vi hoat tinh duoc
tinh 1a luong enzyme thiy phén tao ra 1 pmol
tyrosine/phtt ¢ 30°C, pH 7,6.

Hoat tinh lipase dugc xac dinh theo phuong
phap ciia Tambekar et al. (2013) v6i co chat 1a
nhil trong dau olive 20% trong 2% gum arabic.
Phan tmg gém 4 mL co chat, 3,2 mL dém Tris-
HCI (pH 7,2) va 0,8 mL dich enzyme. Sau 30
phut 0 ¢ nhiét d¢ phong, phan ing dugc ding
bang 16 mL acetone va chuin d6 véi NaOH
0,05 N dén pH = 9. Mot don vi hoat tinh lipase
dugc dinh nghia 1a lugng enzyme can thiét dé
giai phong 1 umol acid béo/phut.

Hoat tinh enzyme dugc chuén hoa theo ham
lugng protein tong sd va biéu thi dudi dang U/
mg protein.

3.3. Phin tich hoat tinh enzyme chuyén
hoa

Gan cé dugce thu vao cudi thi nghiém, rira



Tap chi Khoa hoc - Cong nghé Thiiy sdn, S6 1/2026

bang NaCl 0,9% lanh, thim kho va bao quan
& —20°C. Trudc khi phan tich, miu gan dugc
dong nhat trong dém phosphate lanh 0,1 M; pH
7,4) theo ty 1€ 1:9 (w/v), sau do6 ly tdm & 4°C
(4.200 vong/phut, 30 phat). Phan dich ndi dugc
sir dung dé phén tich cac enzyme ALT, AST va
ALP.

Hoat tinh cic enzyme chuyén héa cua
gan goém alanine aminotransferase (ALT),
aspartate aminotransferase (AST) va alkaline
phosphatase (ALP) duogc x4c dinh bang phuong
phap so mau dong hoc theo huéng dan cia nha
san xuat, sir dung cac bd kit thwong mai: ALT
(GPT) Activity Assay Kit (Elabscience; E-BC-
K235-M), AST (GOT) Activity Assay Kit
(Elabscience; E-BC-K236-M) va ALP Activity
Assay Kit (Elabscience; E-BC-K091-M). Hoat
tinh enzyme dugc tinh toan dya trén sy thay
d6i d6 hip thu quang hoc & budc song dic
trung va dugc biéu thi dudi dang U/mg protein.

3.4. Xac dinh protein tong sé va cac chi
tiéu stress oxy héa

Ham lugng protein tong sé duoc xac dinh
bang Total Protein Assay Kit (Elabscience,
Trung Qudc; E-BC-K318-M).

Ham lugng malondialdehyde (MDA) duoc
xac dinh bang MDA Colorimetric Assay Kit
(Elabscience; E-BC-K028-M).

Hoat tinh cic enzyme chdng oxy hoa gdm
superoxide dismutase (SOD), catalase (CAT)
va glutathione peroxidase (GPx) dugc xac
dinh 1dn lugt bang SOD Activity Assay Kit
(Hydroxylamine Method) (Elabscience; E-BC-
K019-M), va Glutathione Peroxidase (GSH-
Px) Activity Assay Kit (Elabscience; E-BC-
K019-M).

Két qua dugc chuan hoa theo ham lugng
protein va biéu thi dudi dang U/mg protein.

3.5. Phén tich protein tong s, stress oxy héa
va hoat tinh enzyme chdng oxy héa & gan ca

4. Xir Iy va phan tich sb ligu

Dt liéu dugc xu 1y béng Microsoft Excel
2021 va SPSS 26.0. Két qua duoc trinh bay

dudi dang mean + SD hodc mean + SE tuy muc
dich. Phan tich phuong sai mot chiéu (One-
way ANOVA) dugc sir dung dé danh gia su
khac bi¢t gitta cac nghiém thiic. Khi ANOVA
cho két qua c6 y nghia (P < 0,05), kiém dinh
Tukey HSD dugc thyc hién nhim x4c dinh cap
nghiém thic khac biét.

III. KET QUA VA THAO LUAN

1. Sinh truéng, tinh trang co thé va ty 1¢
song ciia c4 hong My

Két qua theo ddi trong 56 ngay thi nghiém
cho thiy cic thong s6 sinh truong va tinh trang
co thé clia ca hong My dugc duy tri 6n dinh ¢
tat ca cac nghiém thirc bo sung bot au tring
rudi linh den (Bang 2). Chiéu dai (L1) va khdi
lwong ban dau (W) ctia ca hoan toan khong c6
su khac biét dang ké giita cac nghiém thic (p
> 0,05), cho thiy phdn b ca dong nhat va chat
lwong dan ca dau vao twong dong trude khi bd
tri thi nghiém.

Tai thoi diém két thic thi nghiém, chiéu dai
toan than (L,) cua ca dao dong trong khoang
15,8-16,7 cm, trong khi khi lwong co thé (W)
dat 40,2-49,5 g. Khong ghi nhan sy khac biét
c¢6 y nghia thong ké giita cac nghiém thirc (p
> 0,05) ddi v6i hai chi tiéu nay, mic di ca &
nghiém thuc AT17 (17% RLD) c6 xu hudng
dat gia tri trung binh cao hon so vé&i ddi chimg
ATO0. Cac chi tiéu ting trudng tuyét ddi, bao
gd6m khéi luong ting (WG), ciing nhu cac chi
tidu tang truong twong ddi nhu SGRL va SGR,
khong khac biét dang ké giira cac nghiém thirc
(p > 0,05). Nhitng két qua nay cho thay viéc
thay thé protein bot ca bang bot 4u trung rudi
linh den & muc tu 2—17% khong lam suy giam
kha ning ting truong cta ca Hong My trong
giai doan gidng.

Bén canh sinh trudng, tinh trang co thé cua
ca duoc danh gia thong qua khdi lugng gan
(HSW) va cac chi sb sinh 1y nhu VSI va HSL.
Khdi lugng gan va chi sé HSI & nghiém thirc
AT7 thap hon co y nghia so véi cic nghiém
thirc ATO, AT12 va AT17 (p < 0,05), trong khi
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AT12 va AT17 co gia tri twong duong hodc
cao hon dbi chimg. Piéu nay cho thiy muc bd
sung RLD trung gian (AT7) c6 thé anh huong
dén qua trinh tich liiy dy trir & gan, trong khi
cac muc thay thé cao hon khong gy tac dong
bat lgi. Chi s6 VSI dao dong trong khodng
14,4-20,5%, v&i AT12 cao hon AT7 (p <0,05),
con lai khong ghi nhan su khac biét gilra cac
nghiém thirc. Nhin chung, cac chi s6 nay phan
anh sy 6n dinh vé cdu tric co thé va phan bd
mo dy trlr ndi tang cua ca trong sudt thoi gian
thi nghiém.

Hiéu qua stir dung thic an, dugc danh gia
thong qua hé s6 chuyén hoa thirc an (FCR),
c6 su khac biét 10 rét gilra cac nghiém thirc (p
< 0,05). Ca ¢ nghiém thitc AT17 ghi nhan gia
tri FCR thap nhat, trong khi AT7 c¢6 FCR cao
nhét. Cac nghiém thirc ATO va AT12 cho gié tri
FCR trung gian va khong khac biét c6 y nghia
s0 vOi nhau. Sy cai thién FCR tai AT17, trong
bbi canh cac chi tiéu ting truong khong suy

giam, cho thiy viéc bd sung RLD ¢ muc 17%
¢6 thé nang cao hiéu qua sir dung thic dn cua
c4 hong My ma khong anh hudng tiéu cyc dén
sinh truong va tinh trang sinh ly.

Ty 1& séng dat 100% o tit ca cac nghiém
thirc, bao gdm ca dbi chimg va cac murc thay thé
RLD, cho thay ca dung nap tot ngudn protein
tir bot 4u tring rudi linh den. Khong ghi nhan
dau hiéu stress, bénh 1y hay tir vong trong sudt
qué trinh nudi, phan 4nh diéu kién méi truong,
chat lugng thirc in va quy trinh cham soc duoc
duy tri 6n dinh va phu hop.

Tong hop cac két qua cho thay viéc thay thé
protein bot ca bang bot au trung rudi linh den
dén murc 17% khong 1am suy giam sinh truong,
tinh trang co thé hay sirc khoe ctia ca hong My
giai doan gidng, dong thoi c6 thé cai thién hi¢u
qué str dung thirc an. Diéu nay khang dinh tiém
nang Ung dung an toan cta bot RLD nhu mot
ngudn protein thay thé trong khau phan nuéi c4
hoéng My & quy md thuc nghiém.

Bang 2: Anh hwéng ciia khau phin b sung bt Au triung rudi linh den (H. illucens) dén ting truwong,

cac chi tiéu sinh 1y va hi¢u qua sir dung thirc in ciia ca hong My (S. ocellatus)
(mean £ SD; n = 6)

Théng sb ATO AT2 AT7 AT12 AT17

L, (cm) 6,7 + 0,40 6,7 +0,40 6,7+0,40 6,7+ 0,40 6,7+ 0,40

W, (2) 3,43 £0,99 3,43 +£0,99 343£099 3,43+0,99 3,43+0,99
L, (cm) 16,1 £0,18 15,9 +0,54 15,8 +0,72 16,0+ 0,35 16,7+1,00
W, (2) 43,9+ 0,66 41,8 +3,59 40,2£599 442+1,95 49,5+8,61
WG (g) 40,0+ 0,17 38,4 +0,48 36,8£0,27 40,8+0,04 46,1 £0,48
HSW (g) 1,10+£0,11*  1,00+0,132> 0,84 +£0,03* 1,20£0,03> 1,16 =+0,00°
SGRL (%/ngay) 1,5+0,12 1,4+0,16 1,4+0,18 1,5+0,14 1,51 £0,00
SGR (%/ngay) 4,25+ 0,07 4,20+ 0,19 410+£0,31 420+0,12 4,40+0,25
VSI (%) 18,4+0,87¢> 18,1 £243*» 144+1,01* 20,5+0,88> 18,5+1,78"
HSI (%) 6,8 + 0,64° 6,4 + 0,582 533+£0,08 7,5+£040° 7,0+£041°
FCR 1,63+0,01® 1,72+0,06 1,80+0,11¢ 1,68+0,03> 1,48+ 0,062
SR (%) 100 100 100 100 100

Ghi chii: Gid tri diegee trinh bay duwdi dang trung binh + SD. Cdc chit cdi khdc nhau trong cing mot hang thé hién s khdc

biét c6 ¥ nghia thong ké giita cdc nghiém thirc (p < 0,05). Cdc chi tiéu khéng kém chit cdi khéng ghi nhdn sy khdc biét cé

¥ nghia thong ké.
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2. Hoat tinh enzyme tiéu hoa

Hoat tinh cac enzyme ti€u hda amylase,
protease va lipase cta rudt ca hdng My sau 56
ngay thi nghiém duogc trinh bay trong Bang 3.
Két qua cho thdy hoat tinh amylase khong ¢6 sur
khéc biét ¢ ¥ nghia thong ké giita cac nghiém
thue (p > 0,05), voi gia tri dao dong tir 18,4 + 1,2
dén 21,0 + 1,5 U/mg protein. Diéu nay cho thay
viéc thay thé mot phan protein bot ca bang bot au
tring rudi linh den (RLD) khong anh hudng dang
ké dén kha nang thily phan tinh bot clia ca.

Hoat tinh protease c6 xu hudng ting dan & cac
nghiém thirc RLD muc 2-12%, trong do6 AT12
dat gia tri cao nhét (47,5 £ 1,6 U/mg protein)
va cao hon c6 y nghia so voi ATO va AT17 (p <
0,05). Tuy nhién, nghiém thuc AT17 khong khac
biét so v6i ddi chimg, phan dnh rang mic RLD

cao ¢6 thé 1am giam loi ich quan sét dugc & mirc
RLD vira phai.

Hoat tinh lipase ciing cho thiy xu huéng
twong tu: ting nhe tir AT2 dén AT12 va dat gia
tri cao nhat & AT12 (17,4 + 1,2 U/mg protein),
trudce khi giam tro lai 6 AT17 (15,1 + 1,3 U/mg
protein). Sy khac biét c6 y nghia thong ké dugc
ghi nhan gita AT12 va cac nghiém thirc ATO va
AT17 (p <0,05).

Nhin chung, b6 sung RLD & mirc 2—-12% gitp
duy tri hodc céi thién nhe hoat tinh protease va
lipase, trong khi muc 17% lam giam gia tri vé
mitc tuong duong ddi chimg. Két qua cho thay
mitc RLD thip dén trung binh hd tro qua trinh
tiéu hoa va chuyén hoa dinh dudng, con mirc qua
cao c6 thé khong mang lai loi ich thém.

Bang 3. Hoat tinh enzyme tiéu héa ciia c4 hdng My (S. ocellatus) sau 56 ngay thi nghiém véi cic mirc thay
thé bt ca bang bt Au tring rudi linh den (mean + SD, n = 6)

Nghiém thitc Amylase (U/mg protein) Protease (U/mg protein) Lipase (U/mg protein)

ATO 18,412 42,6+2,1 152 + 1,0°
AT2 19,1 1,0 44,8 + 2,5 16,0 £ 0,9
AT7 203+ 1,4 462 + 1,8 16,8+ 1,1
AT12 21,0+ 1,5 475+ 1,6° 17,4+ 1,20
AT17 18,7+ 1,1 43,1 £2,00 15,1+ 1,3

Ghi chu: Cdc gia tri duoc trinh bay dudi dang trung binh + SD. Cdc chir cdi khac nhau trong cung mot cot biéu thi su khdc

biét ¢6 ¥ nghia thong ké (p < 0,05). Cdc chi tiéu khong kém chir cdi khdng ghi nhdn sw khdc biét cé y nghia thong ké giita cdc

nghiém thirc.

3. Hoat tinh enzyme chuyén héa

Hoat d9 cac enzyme chuyén hoéa cta gan
ca héng My thé hién sy khac biét o rét giita
cac nghiém thirc (Bang 4). Pbi voi alanine
aminotransferase (ALT), nghiém thuc AT17 ghi
nhén gia tri cao hon c6 ¥ nghia thong ké so véi
cac nghiém thirc con lai (p < 0,05), trong khi
khéng c6 su khac biét dang ké giita ATO, AT2,
AT7 va AT12 (p > 0,05). Hoat d0 aspartate
aminotransferase (AST) c¢6 xu hudng giam &
nghiém thirc AT7 va dat gia tri cao nhit & AT17;
trong d6 AT17 khac biét cd y nghia so véi cac
nghiém thirc ATO-AT12 (p < 0,05), con AT7 cho

gia tri thip hon ATO va AT12 (p < 0,05). Déi véi
alkaline phosphatase (ALP), nghiém thuc AT7
ghi nhan hoat d6 thap nhat, trong khi AT17 c6
gia tri cao nhat va khéc biét c6 y nghia thong ké
s0 voi cac nghiém thiric con lai (p < 0,05). Nhin
chung, cic enzyme chuyén hoa ciia gan (ALT,
AST va ALP) duy tri & mic on dinh tai cac
nghiém thirc bd sung bot au tring rudi linh den
tr 0—-12%, trong khi tdng o rét ¢ nghiém thuc
AT17. Két qua nay cho thiy mirc b6 sung RLD
cao c6 thé 1am hoat dong enzyme gan, phan dnh
su gia tang nhu cau chuyén héa hodc 4p luc sinh
1y d6i voi gan.
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Bang 4: Hoat df cic enzyme chuyén héa (ALT, AST va ALP) ciia gan ca hdng My (S. ocellatus) & cac

nghiém thirc bd sung bt 4u tring rudi linh den

Nghiém thirc ALT (U/mg protein) AST (U/mg protein) ALP (U/mg protein)
ATO 22,7 +3,02 33,2+ 3,40 80,6 + 7,7°
AT2 232+1,72 30,4 + 1,8 82,6 £4,8"
AT7 222+1,12 299+ 1,52 74,3 £2,72

AT12 22,9+0,9 31,9+ 1,00 78,4 +3,2b
AT17 28,5+ 1,6° 38,5+ 1,8 95,8 £3,3¢

Ghi chii: Cdc gid tri diroe trinh bay duwdi dang trung binh + SD. Cdc chit cdi khdc nhau trong ciing mét ¢t biéu thi sw khdc

biét ¢6 y nghia thong ké (p < 0,05). Cdc chi tiéu khong kem chit cdi khéng ghi nhdn sw khdc biét co y nghia thong ké giita cac

nghiém thurc.

4. Hoat tinh enzyme chdng oxy héa va tinh
trang stress oxy hoa trong gan ca hong My

Ham luong protein tong s trong dich nghién
gan dao dong tir 7,0 dén 7.5 mg/mL va co sy
khac biét c6 ¥ nghia thong ké gitra cac nghiém
thie (p < 0,05). Trong do6, nghiém thirc AT17 ghi
nhan gia tri protein tong sb thdp hon so véi AT2
va AT7, trong khi cac nghi¢ém thitc con lai cho
gia tri trung gian. Ham lugng malondialdehyde
(MDA), chi thij ctia stress oxy hoa, bién dong 1&
rét gitta cac nghiém thire (p < 0,05), voi gia tri
thdp nhat duoc ghi nhan & AT7 va AT12, va cao
nhit & AT17.

Hoat tinh cac enzyme chong oxy hoa cho
thdy su dép ung khac biét theo muc bd sung
bot 4u tring rudi linh den. Hoat tinh superoxide
dismutase (SOD) dat gia tri cao nhat & nghiém

thitc AT7, cao hon c6 y nghia so voi ATO va AT17
(p < 0,05), trong khi AT2 va AT12 khong khac
biét dang ké so v6i AT7. Hoat tinh catalase (CAT)
tang dang ké & cac nghiém thiuc AT7 va AT12,
v6i AT12 cho gié tri cao nhat va khac biét ¢6
nghia so v6i ATO va AT17 (p < 0,05). Bbi véi
glutathione peroxidase (GPx), nghiém thirc AT12
ghi nhan hoat tinh cao hon c¢6 y nghia so v&i AT17
(p < 0,05), trong khi cac nghiém thitc ATO, AT2
va AT7 khong ghi nhan su khac biét 16 rét. Nhin
chung, cac nghiém thirc bd sung bot 4u tring rudi
linh den ¢ murc trung binh (AT7—AT12) gop phan
tang cuong hé théng chong oxy hoa va lam giam
stress oxy hoa & gan ca hong My, trong khi mtc
b6 sung cao (AT17) lam suy giam dap tng chéng
oxy hoa va gia ting cac dau hiéu stress oxy hoa.

Bang 5. Haim lwong protein va cic chi tiéu stress oxy héa trong gan ciia ca hdng My ¢ cac nghiém thire
b6 sung bt Au trung rudi linh den

A . Protein tong MDA (nmol/mg SOD (U/mg CAT (U/mg GPx (U/mg
Nghiém thirc £ . . . .
s0 (mg/mL) protein) protein) protein) protein)
ATO 7,3+ 0,3 2,2+0,3b 74,1 £ 9,52 419+£6,9* 68,9+ 8,0®
AT2 7,5+0,4° 1,8+ 0,72 88,0 + 6,6° 54,0+24> 72,1434
AT7 7,4+ 0,3b 1,8 + 0,32 102,6 £12,3¢  60,4+9,1> 71,8 + 6,42
AT12 7,3 + 0,320 1,7 + 0,42 89,9 £ 6,1° 61,1 £2,6c 86,7+ 11,3°
AT17 7,0 + 0,22 2,9 +£0,4¢ 77,2 +£14,32> 44 8+12,9* 62,2+14,9°

Ghi chii: Cdc gid tri dwoc trinh bay dudi dang trung binh + SD. Cdc chiF cdi khéc nhau trong cing mét cit biéu thi su

khdc biét c6 ¥ nghia thong ké (p < 0,05). Céc chi tiéu khong kém chiF cdi khong ghi nhdn sie khéc biét c6 ¥ nghia thong ké

gitka cac nghiém thirc.
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5. Thao luén

Két qua nghién cu cho thay viéc thay
thé mot phan protein bot ca bang bot au
trung rudi linh den (H. illucens) khong giy
anh huong bat loi dén sinh truéng, tinh trang
co thé va ty 1é séng cia ca hong My trong
giai doan giéng. Sy 6n dinh cua cac chi tiéu
chiéu dai, khoi lugng, tde d6 tang truong dac
trung (SGRL, SGR) va ty 18 sdng & tit ca cac
nghiém thirc cho thiy c4 c6 kha ning dung
nap tot ngudn protein tir RLD, ngay ca ¢ muc
thay thé cao (17%). Két qua nay phu hop véi
nhiéu nghién ctu trudc day trén ca bién va
ca nudc ngot, trong d6 RLD duogc ghi nhan
12 ngudn protein thay thé hiéu qua cho bot ca
khi dugc str dung & muc hop ly (Tippayadara
et al., 2021; Nguyén Phiic Cam Tu et al.,
2023; Paredes et al., 2025).

Mac du sinh truong khong khac biét
dang ké, hé s chuyén doi thirc an (FCR) lai
cho théy su cai thién ro rét ¢ nghiém thuc
AT17. Viéc FCR giam trong khi sinh trudng
duoc duy tri cho thdy hiéu qua sir dung thirc
an duoc nang cao khi bé sung RLD & mirc
cao. Diéu nay c6 thé lién quan dén dic diém
thanh phan dinh dudng cia RLD, bao gom
ham lugng lipid tuong d6i cao va sy hién
dién cua céc hop chat sinh hoc c6 kha nang
cai thién kha nang hap thu va chuyén d6i hoa
nang lugng (Makkar et al., 2014; Lu et al.,
2022). Cac nghién ciru gan day ciing ghi nhan
rang RLD c6 thé cai thién tinh ngon miéng
va hiéu qua sir dung thirc dn & ca bién, ngay
ca khi sinh truong khong thay d6i dang ké
(Oteri et al., 2021; Paredes et al., 2025). Mac
du cac chi tiéu sinh trudng khong khac biét
c6 y nghia thong ké giita cdc nghiém thuc,
hé sb chuyén dbi thuc dn (FCR) lai cai thién
ro rét & nghiém thiec AT17. Viéc FCR giam
trong khi toc do ting trudng dugc duy tri cho
thay c4 hdng My ¢ kha nang diéu chinh sinh
1y va chuyén hoa dinh dudng hiéu qua khi

protein bot ca duoc thay thé mot phan bang
bot 4u trung rudi linh den. Su cai thién hiéu
qua st dung thire an nay c6 thé lién quan dén
dic diém thanh phan dinh dudng ctua RLD,
dic biét 1a ham luong lipid twong d6i cao va
gia tri ning luong dé sur dung, giup ting hiéu
qua chuyén héa ning lugng cia khiu phan
(Makkar et al., 2014; Lu et al., 2022; Oteri
et al., 2021). Tuy nhién, viéc FCR cai thién
ma khong di kém sy gia ting rd rét vé sinh
truong cho thiy phan niang lugng bd sung co
thé dugc phan b nhiéu hon cho cac qua trinh
duy tri chuyén hoa va thich nghi sinh 1y thay
vi tich lily sinh khéi (Radhakrishnan et al.,
2020).

Hoat tinh enzyme tiéu héa cung cép thém
bang ching cho co ché thich nghi dinh dudng
cua ca khi st dung RLD. Viéc hoat tinh
amylase khong thay d6i giita cac nghiém thirc
cho thiy kha ning tiéu hoa carbohydrate cia
ca khong bi anh hudng bai sy thay thé protein
bot ca. Trong khi do, su gia ting hoat tinh
protease va lipase & cac nghiém thitc RLD
mirc thdp dén trung binh (AT2-AT12) phan
anh kha nang ting cuong tiéu hoda protein va
lipid, phii hgp voi thanh phan dinh dudng dic
trung cia RLD (Lu et al., 2022; Mohan et
al., 2022). Tuy nhién, & nghiém thic AT17,
hoat tinh cac enzyme ndy giam vé mirc tuong
duong ddi chung, cho thdy hiéu qua sinh ly
quan sat dugc & muc RLD trung gian khong
tiép tuc gia tang khi muc thay thé qui cao.
Hién tuong nay di dugc dé cap trong céc
nghién ctu trudc, trong d6 ham lugng chitin
cao va su mat can d6i acid amin c6 thé han
ché kha ning tiéu hoa khi RLD chiém ty 1&
16n trong khau phan (Ottoboni et al., 2018;
Nairuti et al., 2022).

Két qua nghién ctu cho thay viéc bd
sung bot 4u trung rudi linh den (H. illucens)
anh huong dang ké dén trang thai oxy héa
va dap ung chdng oxy héa cua gan ca hong
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My theo mtrc thay thé protein bot ca. O cac
nghiém thtc st dung RLD muc trung binh
(AT7-AT12), ham lugng MDA giam, trong
khi hoat tinh cac enzyme chéng oxy hoa chu
chdt (SOD, CAT va GPx) duoc duy tri hodc
tang lén, phan anh kha ning kiém soét stress
oxy hoa tot hon. Xu hudng nay phu hop véi
bao cao cua Abdel-Latif et al. (2021) trén ca
chém chau Au, cho thiy RLD c6 kha ning
cai thién ning lyc chdéng oxy hda cua cé
nudi. Cac thanh phan hoat tinh sinh hoc trong
RLD, bao gdm protein chét lugng cao, lipid
va chitin, dugc cho la c6 vai tro trong viéc
diéu hoa dap uing oxy hoa—khir va hd tro thich
nghi sinh Iy (Makkar et al., 2014; Lu et al.,
2022). Nguoc lai, & mirc thay thé cao (AT17),
ham lugng MDA ting kém theo su suy giam
hoat tinh enzyme chdng oxy héa, cho thiy su
gia ting stress oxy héa, co thé lién quan dén
ap lyc chuyén hoa gan va sy mat can ddi dinh
dudng khi ty 1€ RLD qué cao (Ottoboni et al.,
2018; Mohan et al., 2022).

Su gia tang hoat tinh protease va lipase
& cac nghiém thirc RLD mirc thap dén trung
binh phan anh co ché thich nghi ciia hé tiéu
héa nham tdi wu hoa viée phan giai protein va
lipid déc trung cia RLD. Nguogc lai, khi mc
RLD qua cao, ham lugng chitin va sy thay
ddi can ddi acid amin co6 thé 1am giam hiéu
qua kich hoat enzyme tiéu hoa, din dén viéc
hoat tinh enzyme khéng tiép tuc ting. Pong
thoi, sy gia tang hoat do ALT, AST va ALP ¢
nghiém thirc AT17 goi ¥ rdng gan phai ting
cudng hoat dong chuyén hoa va giai doc dé
thich nghi v&i khau phan giau RLD, tir d6 lam
gia ting ap luc sinh ly Ién co quan nay.

Tong hop cac két qua cho thiy bot du
tring rudi linh den c6 thé duoc sir dung an
toan dé thay thé protein bot c4 trong khiu
phan ca hong My giai doan giéng, dic biét
& muc thip dén trung binh (2-12%), noi sinh
truong dugc duy tri 6n dinh, enzyme tiéu
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héa dugc cai thién va cac chi so sinh Iy gan
khong bi anh hudng bt loi. Mic thay thé cao
(17%) giup cai thién hiéu qua st dung thic
an nhung dong thoi lam gia ting hoat dong
enzyme gan, cho thiy can can nhic va t6i uu
héa thém khi 4p dung & quy md san xuat.
KET LUAN

Nghién ctru cho thiy viéc thay thé mot
phan protein bot ca bang bt au tring rudi
linh den (Hermetia illucens) trong khau phan
c4 hong My giai doan gidng khong lam suy
giam sinh truong, tinh trang co thé va ty 18
séng. Cac mirc bd sung RLD tir 2-12% gitip
duy tri hodc cai thién hoat tinh enzyme ti€u
hoa, ting cudong dap tmg chdng oxy héa va
khong giy bién do6i bat lgi vé enzyme gan.
Miirc bo sung 17% RLD cai thién hé s chuyén
dbi thire an (FCR) nhung dong thoi lam gia
tang hoat ddng enzyme gan va stress oxy hoa,
cho thiy du hiéu gia ting ap luc chuyén hoa.
Nhin chung, RLD c6 tiém ning cao nhu mot
nguon protein thay thé bén viing cho bot ca
trong khau phan c4 hong My, dic biét & mirc
thay thé trung binh.
KIEN NGHI

Duya trén cac két qua thu duge, mirc thay
thé RLD tir 7-12% protein bot ca duoc
khuyén nghi st dung trong khau phan ca
hong My giai doan gidong nham dam bao hiéu
qua sinh trudng, toi vu hoa tiéu hoa va duy tri
trang thai sinh Iy gan 6n dinh. Cac nghién ciru
tiép theo nén tap trung danh gia anh hudng
dai han, t6i uu hoa xur 1y chitin, va két hop
RLD véi phu gia sinh hoc nham nang cao hon
nita hiéu qua st dung va tinh an toan khi ap
dung & quy mé san xuat.
LOI CAM ON

Nghién clru nay 1a mot phan cia dé tai
TR2025 - 13 — 20 duoc thyc hién véi ngudn
kinh phi tor Truong Dai hoc Nha Trang.
Nhom tac gia chan thanh cdm on Truong Dai
hoc Nha Trang da tai trg cho nghién ctru nay.
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