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TOM TAT

Chét lvgng cia mot sb nguyén liéu thirc &n thiy san dwoc danh gia trong nghién cru ndy, trong d6 tap trung
vao thanh phan héa hoc va chi s6 an toan vé sinh thyc pham. Téng s6 67 mau nguyén liéu tir cac nha méy thirc an
va nha cung cép da dwoc phan tich héa sinh va vi sinh theo cac phuong phap TCVN, thanh phan cac axit amin theo
HPLC va axit béo theo GC. Két qua cho thay bét ca la ngudn cung cép giau protein, trong d6 bot ca Peru va Chile co
ham lweng protein cao (> 65%), cac loai bot ca Viet Nam c6 ham lwong thdp hon (< 62%), bot ca tra c6 ham lwong
protein tir 56-62% va lipid 8-10%. B6t xwong thit c6 ham lwgng protein(46-51%) va tro (30-37%) cao, tuy nhién thanh
phan axit amin thiét yéu th&p hon hon so v&i bdt ca. B4 nanh co6 ham luwong protein khodng 45-46% va lipid thap
(< 3,5%). D4u céa bién giau cac axit béo thiét yéu nhw HUFA, trong khi d&u nanh & ngudn cha cac axit béo gia tri
nhw linolenic axit va alpha-linoleic axit. Ngudn cung cp tinh b6t nhw bot mi, cdm gao va ngd, ¢ ham lwong
carbohydrate khoang 45-86%. Ngoai ra, két qua kiém tra m&c an toan clia cAc mau nguyén liéu thirc an cho thay
khéng co6 déc td nAm méc hodc kim loai nang vt mire cho phép.

T khéa: Nguyén liéu, thire &n, chat lwgng, mc an toan, thay san.
Evaluation of Quality of Feed Ingredients used in Aquafeed Production

ABSTRACT

This study aimed to evaluate the quality of feed ingredients, focusing on chemical composition and safety limits.
In this study, 67 samples of various feed ingredients from different feed mills and local brokers were collected to
evaluate the quality. Biochemical and microbiological parameters were analyzed according to Vietham National
Standard methods, while amino acids and fatty acids were analyzed by High Performance Liquid Chromatography
(HPLC) and Gas Chromatography (GC), respectively. The results showed that fishmeal was a rich source of protein.
Peruvian and Chilean fish meals contained higher than 65% protein, whereas local fish meals contained less than
62%. Tra catfish byproduct meal comprised 56-62% protein and 8-10% lipid. Meat and bone meal exhibited high
protein content (46 to 51%) and ash content (30 to 37%), but an imbalanced amino acid composition in comparison
to fishmeal.The protein content of soybean meal ranged from 45% to 46%, while the lipid content was low (<3.5%).
Marine fish oil contained essential fatty acids, including highly unsaturated fatty acids (HUFA), while soybean oil
provides valuable fatty acids, such as linolenic acid and alpha-linolenic acid. Starch sources, including rice bran,
cassava, and wheat flour, were characterized by high carbohydrate content (45-86%). Furthermore, the results for
ingredient safety limits showed that neither mycotoxins nor heavy metals exceeded their permissible limits.

Keywords: Ingredients, feed, quality, safety limits, aquaculture.

triéu tdn nguyén liéu thtic &n da duge nhap
khéu vé6i tong gia tri 7,7 ty USD, cha yéu bao

Nguyén liéu déng vai tro quan trong trong gdbm: ngd hat, ba nanh va cac loai cAm khAc,..
san xudt thic dn thay san. Nam 2024, gan 22,4 (Ho6i Chan nubi Viét Nam, 2025).

1. DAT VAN DE
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Chat lugng nguyén liéu anh hudng dén tinh
an toan, chi phi thic an, hiéu qué nudi va su phat
trién bén viing ctia nganh nudi trong thiy san.

Mot s6 nghién ctiu thay thé& bot ca trong
kh4u phén thtc &n thiy san da duge thuc hién
nhu st dung bot phu phédm ca tra (Nguyen Van
Nguyen & cs., 2016); bot xudng thit (Abdul &
cs., 2011), hay ba nanh (O’Keefe & cs., 2017).
Nguyén liéu protein ¢6 ¥ nghia quan trong trong
san xudt thic d4n cho mot s6 d6i tugng thuy san
dn thit, dac biét v6i ca ma lai (9 Epinephelus
fuscoguttatus x 3 E. lanceolatus), 12 loai ca bién
nudi cé gia tri kinh té& cao.

Bén canh ngudn cung cdp protein, cac
nguyén liéu cung cdp lipid nhu dau ca, dau
nanh déng vai trd chinh yé&u trong cung cap
dinh dudng, ning lugng, anh hudng dén ting
trudng, ty lé song, kha ning sinh san, mién
dich, chéng chiu stress va chat lugng thit
(Dadras & cs., 2024; Glencross & cs., 2025).

Ngoai ra, bot lia mi, bot khoai mi hay cam
gao dudc xem la ngudn cung cdp ning lugng cho
thuy san, gitp tang hiéu qua st dung protein,
lipid trong thic an. Ngoai ra, tinh bt déng vai
trd quan trong lién quan dén do6 bén va giam ty
1é vun nat cta thtc an.

Nghién cttu nay nham danh gia thuc trang
cidc ngudn nguyeén liéu thic an thuy san, chat
lugng nguyén liéu thiic 4n duge danh gia thong
qua thanh phan héa hoc va miic an toan vé sinh
thuc pham.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Téng s6 ¢6 67 mau nguyén liéu thic an dude
thu nhan tai 6 nha may va 4 nha phan phéi
(Bang 1) & 4 tinh, thanh phd (H6 Ch{ Minh,
Vinh Long, An Giang va Tay Ninh) tit 10/12 dén
12/12/2024. Mau dugc thu theo TCVN
4325:2007. Tién hanh phan tich tai Phong thi
nghiém ctia Trung tAm Nghién ctiu Dinh dudng
va Coéng nghé thiic &n Thuy san (APOTEC).

2.2. Phuong phap phan tich
- Chi tiéu héa sinh: d6 &4m (TCVN
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4326:2001), protein (TCVN 4328-1:2007), lipid
(TCVN 4331:2001), x6 (TCVN 4329:2007), tro
(TCVN 4327:2007), phospho (TCVN 1525-2001),
canxi (TCVN 1537-2007).

- DAn xué4t phi nité NFE: 100% - (% 4m + %
protein + % lipid + % tro + % x0); Axit amin theo
phuong phap HPLC.

- Axit béo: cac axit béo dugc trich ly theo
Folch & cs. (1957), va phan tich theo phuong
phap séc ky khi GC (AOAC 996.06).

- Kim loai néng: Chi (Pb) va Cadimi (Cd) theo
TCVN 8126:2009; Thuy ngan (Hg) va Asen tong
(As) theo BS EN 16277:2012 va AOAC 986.15.

- Doc t6 ndm méc: Aflatoxin B (AF) (TCVN
9126:2011), Deoxynivalenol (DON) va
Zearalenone (ZON) theo phuong phap ELISA
(Biscoto & cs., 2022).

- Chi tiéu vi sinh: Salmonella spp. (TCVN
10780-1:2017), Escherichia coli (TCVN 7924-
2:2008) va tong ndm méc (TCVN 8275-1:2010).

2.3. XU 1y s6 liéu

S¢ liéu thé hién gia tri trung binh va d6
léch chuén bang phan mém SPSS 22.0.

3. KET QUA NGHIEN CUU
3.1. Nguyén liéu cung cip protein

3.1.1. Thanh phan héa hoc

S6 liéu tit bang 2 cho thiy cac c¢6 khac biét
vé ham lugng dinh dudng va tinh dic trung ctia
tung loai nguyén liéu. Boét ca Peru va Chile
(FM) c6 ham lugng protein cao nhat, dao dong
tu 65-66%, trong khi bot ca Viét Nam (FMVN)
¢6 ham lugng protein tit 60-62%. Bot phu pham
c4 tra (CBP) c6 ham lugng protein tucng ddi cao
(56-62%) va lipid tu 8-10%. Tuy vay, so véi bot
cé bién, bot phu phdm ca tra c¢6 ham lugng tro
cao hon dang ké, dao dong tit 21-27%.

Ham lugng protein ctia bot phu phidm gia
caim (PBP) cao hon bét xuong thit (MBM)
(63-65% so vGi 47-51%), trong khi c6 ham lugng
tro thap hon (15-17% so véi 30-37%). Ham lugng
xd va tro trong MBM kha cao (3,5-4,8% va
30-32%). Dac biét, bot huyét (BM) c6 ham lugng
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protein cao (87-89%), trong khi ham lugng lipid va (FSE) ¢6 ham lugng dinh dudng gia tri v6i protein
x0 lai kha thé&p. Trong khi d6, dich ca thiy phan (30-38%), lipid (6-13%) va rat it xa (< 0,65%).

Bang 1. M6t s6 nguyén liéu trong san xuit thitc an thiy san

Ngudn nguyén liéu Nguyén liéu Sé lwong mau

Protein Bo6t ca (FM) 7

Bot phu phdm ca tra(CBP)

B& nanh (SBM)

Bot xwong thit (MBM)

Bo6t phu phdm gia cam (PBP)

Bot huyét (BM)

Bo6t ndi tang myc (SVM)

Bot gluten lta mi (WG)

Bo6t gluten ngd (CGM)

Kho cai dau (RSM)

Ba ngd sy kho (DDGS)
Carbohydrate Bét lba mi (WF)

Tinh bdt ngd (MS)

Bo6t khoai mi (CSV)

Cam gao (RB)
Dau D&u c& moi (FO-1)

D&u phu phdm ca hdi (FO-2, FO-3)

Dé&u nanh (SBO)

D&u phu phdm ca ngiy (FO-4, FO-5)
Phu gia thirc an Dich ca thay phan (FSE)

Dich myc thdy phan (SSH)

Dich tém thay phan (SSE)

P P NN WN P WW N N W NN DNDNDNDN WMo o

[¢]
J

Téng

B6t phu phdm ca tra Tinh bot ngd

Hinh 1. Mt s6 loai nguyén liéu thic an
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Bang 2. Thanh phan dinh dudngctia nguyén liéu cung cip protein

Thanh phan dinh dwéng (%)

Ky hiéu Loai : _ :
nguyén liéu Do &m Protein Lipid Xo Tro Phospho Canxi
Bot c& va bot phu pham ca
FM1-2 Bo6t c4, Peru 9,01 £0,22 65,79 + 0,51 8,90 £ 0,40 - 15,96 + 0,27 2,29+0,11 3,31 +£0,08
FM3 Bé6t ¢4, Chile 9,32 £0,03 65,07 + 0,30 9,19+0,14 - 16,43 + 0,02 2,83+£0,03 3,33+£0,08
FM4-7 Bo6t c4, VN 8,52+0,74 60,68 + 0,92 8,70 £ 1,06 - 22,0+1,26 3,57+£1,27 541+2,19
CBP1 Bo6t phu phém caTra 8,07 £ 0,03 62,43 +0,11 8,64 £ 0,08 - 21,29 + 0,05 3,38+£0,01 7,52 £ 0,20
CBP8 6,88 £ 0,02 56,37 + 0,30 9,9+0,10 - 27,04 + 0,03 3,95+0,04 9,13+ 0,09
CBP1-9 7,66 £ 0,64 59,79 + 1,95 9,78 £ 0,54 - 23,28 +1,74 3,69 £ 0,29 8,14 £ 0,64
B6t phu phdm déng vat
PBP1-3 Bét phu phém gia cam 7,88 +0,70 64,33 + 1,50 11,41 +£1,03 1,87 £1,01 16,2 £ 1,29 2,61 +0,57 5,27 + 0,99
MBM1-4 B6t xwong thit 6,65 + 0,60 49,6 £ 2,05 10,46 £ 0,91 4,47 + 0,96 32,48 + 3,43 5,09 £ 0,25 10,87 = 1,06
MBM3 6,66 + 0,01 51,29 + 0,38 11,5+0,04 3,99 +£0,10 29,88 + 0,26 5,15+ 0,01 11,20 £ 0,13
MBM4 5,84 £ 0,02 46,75 0,18 9,53 +0,09 5,66 +0,26 37,52 +0,03 5,35 +0,04 12,16 0,11
BM1-2 Bot huyét 6,81 + 2,67 87,68 + 1,46 1,16 + 0,50 0,79 0,75 3,78 £0,35 0,38 +0,11 0,41 £0,33
Phu gia thire an
SVM1-2 Bo6t ndi tang muyc 7,15+0,44 46,26 + 0,69 13,42 £1,22 4,65 + 0,25 8,60 + 0,02 0,73 £ 0,08 2,61+0,19
FSE1-2 Dich cé thuy phan 48,0 £ 7,48 34,0 £5,46 9,49 + 4,48 0,62 £ 0,05 7,50 + 6,60 0,57 £ 0,26 0,24 £ 0,15
SSH Dich myec thay phan 82,38 + 0,21 11,75 £ 0,07 1,13 + 0,05 0,62 £ 0,15 3,72+ 0,04 0,84 £ 0,00 0,18 £ 0,00
SSE Dich tém thdy phan 66,47 + 0,01 22,53 +0,28 2,58 £0,38 1,68 + 0,01 6,22 + 0,08 0,38 £ 0,02 0,53+0,11
Bo&t phu phdm ba dau
SBM1 Ba nanh 10,63 £ 0,02 46,29 + 0,10 3,45+ 0,09 4,64 + 0,06 6,26 + 0,02 0,72 +0,01 0,31+0,11
SBM6 10,02 +£ 0,03 45,37 £ 0,39 3,33+£0,09 7,16 £ 0,05 5,92 £ 0,02 0,57 £0,01 0,29 £ 0,00
SBM1-6 10,59 + 0,89 45,88 £ 0,5 3,07 £ 0,29 538+1,41 6,55 + 0,55 0,67 £ 0,06 0,35+0,04
RSM1-3 Bot ba cai dau 10,2 £ 0,30 37,43 +1,10 1,58 + 0,60 10,96 + 1,39 9,03+1,49 1,10 £ 0,17 1,23 £0,09
Bot phu phdm ngii cc

DDGS1-2 Ba ngd séy khod 10,88 + 0,68 27,96 + 0,39 9,97 £ 0,28 9,06 £ 0,30 6,00 £ 0,24 1,09 + 0,08 0,58 £ 0,33
CGM1-2 Gluten ngd 8,28+1,19 59,07 + 2,52 2,98+1,71 2,24 £1,00 3,27+0,34 0,51 +0,09 0,14 +0,1

WG1-2 Gluten lGa mi 7,35 +0,59 77,0+ 1,77 4,88 £ 0,30 1,21+0,10 0,72 £ 0,06 0,15+ 0,01 0,07 £ 0,02

Ghi chi: S6'liéu dugc thé hién bing gia tri trung binh (n = 8) + SD; (-): Khéng phat hién.
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Bang 3. Ham lugng kim loai ning va vi sinh trong nguyén liéu cung cip protein

o Loai Kim loai nang (mg/kg) Vi sinh
Ky hig nguyén liéu As cd Pb Hg Salmonela (Sal/25g)  E. coli (CFU/g)  Téng ndm méc (CFU/g)
Bot ca va bot phu pham ca
FM1-2 Bo6t ca, Peru 3,73+0,82 0,29 £ 0,04 1,21 + 0,09 0,03 £ 0,02 - - -
FM3 Bot ca, Chile 3,81+0,14 0,30 + 0,03 1,37 £ 0,05 0,03 + 0,08 - - -
FM4-7 Bot ca, Viét Nam 4,42 £ 0,32 0,27 £0,11 1,90 £ 0,95 0,02 £0,01 - - -
CBP1-9 Bot phu phdm ca tra 1,63 +0,43 0,16 £ 0,09 1,58 + 0,49 0,03+0,01 - - -
Bo6t phu phdm dong vat
PBP1-3 Bo6t phu phdm gia cdm - 0,80 + 0,08 3,46 + 0,30 - - - -
MBM1-4 Bot xwong thit - 0,92+0,12 5,88 + 0,46 0,03+0,01 - - -
BM1-2 Bot huyét - 0,86 + 0,06 1,39 + 0,45 - - - -
Phu gia thire an
SVM1-2 Bo6t ndi tang myc 1,21 £0,03 1,65 +0,10 1,59 + 0,18 - - - -
B6t phu phdm ba dau
SBM1-6 Ba nanh - 0,50 £ 0,16 0,73+£0,24 - - - -
RSM1-3 Bot ba cai dau - - 0,22 +£0,38 - - - -
B6t phu phdm ngii cbc
DDGS1-2  B& ngd sdy kho ; 0,15 + 0,05 0,44 + 0,16 ; ; ; ;
CGM1-2 Gluten ngd - - - - - - -
WG1-2 Gluten lGa mi - - - - - - -

Ghi chi: S6 liéu dugc thé hién bing gia tri trung binh (n = 8) + SD; (-): Khong phat hién; As: Asen (khéng phéat hién véi LOD = 0,02); Cd: Cadimi (khéng phat
hién véi LOD = 0,02); Pb: Chi (khéng phat hién véi LOD = 0,005); Hg: Thiiy ngin (khong phat hién véi LOD = 0,005).
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Bang 4. Thanh phan axit amin (% chit kho) trong mot sé loai nguyén liéu thiic in

Axit amin FM FMVN MBM SBM DDGS
Arginine 4,67 £0,24 4,04 +0,16 3,82+0,11 2,92+0,15 1,14 £ 0,08
Histidine 1,94+£0,13 1,97 £0,07 0,94 +0,16 1,01 +£0,04 0,68 + 0,06
Isoleucine 2,95+0,10 2,77+0,12 1,42+ 0,04 1,54 +0,16 1,01 £ 0,07
Leucine 5,04 £ 0,09 5,17 +0,30 2,93+0,10 3,05+0,10 2,47 £0,08
Lysine 5,18 £0,22 4,60 £ 0,19 2,58 £ 0,09 2,60 +£0,09 0,68 £ 0,04
Methionine 2,34+0,16 1,89+0,18 0,71 +0,03 0,52 +0,03 0,60 + 0,05
Phenylalanine 3,64 +0,48 2,99+0,10 1,62 £0,05 1,86 0,02 1,29+£0,35
Threonine 2,84+0,18 2,68 £0,23 1,62 £0,04 1,70 £ 0,06 0,95+0,16
Valine 4,38 +0,41 3,58 +0,20 2,01+0,08 1,68 +0,14 1,31+0,11
Alanine 4,05+0,17 3,92+0,20 3,77 +0,12 1,92 +£0,05 2,12+0,13
Aspartic acid 5,57 +0,45 511+0,12 3,74+0,11 5,17 +0,19 1,98 £ 0,05
Cystine 0,65 + 0,05 0,60 + 0,09 0,34 £ 0,03 0,48 + 0,03 0,49 + 0,04
Glutamic acid 7,79 0,29 6,73+0,24 6,43 +0,15 8,98 +0,12 4,49+ 0,21
Glycine 4,53 + 0,37 4,81 +0,22 6,99 + 0,40 1,79 £0,04 1,03 £ 0,02
Serine 2,80+0,18 2,81+0,53 1,94 £ 0,03 2,07 +0,08 1,32 +0,05
Proline 2,18 +0,21 2,02+0,11 1,14 £ 0,06 2,27+0,13 2,76 +0,08
Tyrosine 2,05+0,15 1,95+0,21 4,72 +0,17 1,35+0,03 1,18 £ 0,04
Total A.A 62,61 + 1,03 57,63 £ 0,47 46,70 £ 0,85 40,91 +0,14 25,44 £ 0,87
EAA 32,98 £0,73 29,68 £ 0,40 17,64 £ 0,41 16,88 + 0,51 10,11 £ 0,98
NEAA 29,63 £ 0,45 27,94 +0,71 29,07 £0,58 24,03 £ 0,63 15,33+0,11

Déi véi cac nguyén liéu thuc vat, ba nanh
(SBM) c6 ham lugng protein cao (45-47%) va
lipid thap (< 3,56%), xd dao ddong tit 3-7% va tro
tl 6-7%. Kho cai dau (RSM) 14 ngudn protein
gia tri c6 ham lugng protein khoang 37%, trong
khi lipid thap (1-2%) va x0 cao (10-12%). Bot
gluten ngdé (CGM) va gluten lda mi (WG) déu
ch@a ham lugng protein cao (569% va 77%), lipid
dao dong tu 1,8-5,1%, va ¢6 ham lugng xo va tro
thap. Ngudc lai, ba ngd sdy kho (DDGS) c6 ham
lugng protein khoang 27-28%, lipid khoang 9%),
trong khi ham lugng xo va tro tuong doi cao, 1an
lugt khoang 9% va 6%.

Cac chi tiéu an toan (Bang 3), dic biét la
kim loai néng, phan anh dé#c trung cta ting loai
nguyén liéu. Bot ca c6 ham lugng As téng kha
cao, dao dong khoing 3-4,75 mg/kg; bot phu
phdm ca tra tir 1,1-2,19 mg/kg; va bot ndi tang
muc khoang 1,19-1,23 mg/kg. Déi véi bot phu
pham gia cAm va bot xuong thit, ham lugng Pb
va Cd & mitic cao hon so véi cac loai nguyén
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litu khac, 1lan lugt dao dong trong khoang
3,2-6,4 mg/kg va 0,8-1,1 mg/kg. Két qua phan tich
Salmonella spp., Escherichia coli va téng nim
moc déu khong phat hién trong mau khao sat.

3.1.2. Thanh phan axit amin

Ham lugng axit amin thiét yéu (EAA,
essential amino acids) c6 trong hai ngudn bot ca
nhéap khéu (Peru va Chile) va bot ca Viet Nam
(FMVN) 1an ludt 1a 32,98 va 29,68%, chiém trén
50% tong axit amin. Trong khi &6, MBM c6 ham
ludng protein khoang 50%, nhung ty 1& EAA chi
chi€m khoang 38% téng axit amin, th&p hon
dang ké so v6i bot ca (Bang 4).

Doi véi nguyén liéu thuc vat, SBM c6 ham
lugng protein cao gdp 2 1an so v6i DDGS. Trong
d6, ham lugng EAA ciia SBM va DDGS lan lugt
12 17% va 10%. Tuy nhién, ty 16 EAA so véi tong
axit amin, SBM va DDGS tuong duong nhau
(khoang 40%), cao hon bot xuong thit (MBM).
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Bang 5. Thanh phan axit béo chinh trong cac nguyén liéu dau (g/100g mau)

Axit béo FO-1 FO-2 FO-3 FO-4 FO-5 SBO 1-3

C16:0 Palmitic acid 20,55 + 0,04 11,15+ 0,09 10,82 £ 0,12 21,68 £ 0,11 21,88+0,1 10,48 + 0,39
C18:0 Stearic acid 2,58 + 0,06 3,60 +£0,04 3,40 £ 0,04 7,75+0,1 6,70 £ 0,16 4,03+0,11
SFA - 34,32+0,11 17,61 +£ 0,04 18,35+ 0,17 37,17 +0,23 36,44 + 0,26 15,39 + 0,50
C18:1n9c Oleic acid (OA) 11,54 + 0,23 38,10 £ 0,12 41,54 + 0,28 16,95 + 0,14 17,20 + 0,02 23,14 + 0,43
MUFA - 22,90 £ 0,17 44,70 £ 0,22 49,24 + 0,46 25,71+ 0,15 26,59 +0,14 24,57 + 0,53
C18:2n6¢ Linoleic acid (LA) 4,24 +0,07 19,10 + 0,08 17,07 0,4 4,79+0,1 4,38 + 0,02 53,29 + 0,48
C18:3n3 a-Linolenic acid (ALA) 1,31+0,02 0,50 + 0,05 2,94 +£0,05 1,63 +0,06 1,35+0,03 6,12 + 0,26
C20:4n6 Arachidonic acid(ARA) 0,83 £ 0,02 0,50 + 0,05 1,10 £ 0,04 1,88 £ 0,06 0,10 £ 0,01 -

C20:5n3 Eicosapentaenoic acid (EPA) 17,93 + 0,05 2,80 + 0,03 2,94 +0,13 0,27 + 0,00 6,23 + 0,09 -

C22:6n3 Docosahexaenoic acid (DHA) 9,27 £0,02 3,80 £0,02 3,30 £0,35 13,20 + 0,02 12,87 + 0,02 -

PUFA - 35,66 + 0,06 28,70+ 0,16 27,35+0,57 24,12 + 0,23 24,93 + 0,08 59,44 + 0,67
HUFA - 28,35+ 0,05 7,50 £ 0,07 7,34 £0,45 15,59 + 0,05 19,20 + 0,08 -

n-3 HUFA - 27,52 £ 0,04 7,00 £ 0,04 6,24 £ 0,46 13,71 + 0,03 19,10 + 0,09 -

n-3 - 28,83+ 0,05 7,50 £ 0,04 9,18 £ 0,45 15,34 + 0,05 20,45 + 0,08 6,12 + 0,26
n-6 - 6,83 + 0,07 21,20 +0,12 18,17 + 0,45 8,78 +0,2 4,48 + 0,02 53,32+ 0,52
n-3/n-6 - 4,22 +0,05 0,35+ 0,00 0,51 +0,03 1,75+ 0,04 4,56 + 0,03 0,11 + 0,00

Ghi chu: (-): khong phat hién; FO-1: Ddu ca moi; FO-2 va FO-3: Dau phu phdm ca hoi; FO-4 va FO-5: Dau phu phdm ca ngir; SBO 1-3:D4u nanh; SFA: Axit béo
bdo hoa; MUFA: Axit béo khong bdo hoa don; PUFA: Axit béo khéng bao hoa da; HUFA: Axit béo khéong bdo hoa cao; n-3: tdng omega-3; n-6: téng omega-6.
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3.2. Nguyén liéu cung cip lipid

S6 lidu tir bang 5 cho thay cac axit béo SFA
cta cac loai d4u ca (17-37%) cao hon so véi dau
nanh (15-16%). Ngugc lai, axit béo PUFA trong
ddu ca (24-36%) th&p hon so véi dAu nanh
(58-60%). Tuy nhién, ddu ca giau axit béo thiét
yéu nhu ARA, EPA va DHA, trong khi khéng
phat hién cac axit béo nay ¢ dau nanh. Tuong tu,
cac HUFA va n-3 HUFA chi c6 6 dau c4, dao dong
lan lugt tir 7,5-28,35% va 7-27,52%, cao nhat 6
dau c4 moi. DAu nanh mic du c6 ham lugng
PUFA rat cao, nhung chu yéu la LA (52-54%)
va ALA (5,9-6,4%). Bén canh d6, axit béo MUFA
cao nhét duge ghi nhan 6 dau phu phdm ca héi
(44-49%) va chtia nhiéu OA (38-41%), trong khi
dau cad moi va dau phu phdm ca ngit c6 mc
MUFA, tuong duong véi dau nanh (22-27%).
Téng omega-3 (n-3) trong dau nanh thap
(khoang 6%), dan dén ti 1é n-3/n-6 chi 0,11-0,12,
tha&p hon dang ké so véi dau ca (0,35-4,56).

Trong khi d6, dau ca c6 ham lugng n-3 cao
(7,50-28,83%), va cao nhat & dau ca moi (28,83%).

3.3. Nguyén liéu cung cap tinh bot

Két qua phan tich cho thdy do 4m caa bot
mi va tinh bot ngd 1an ludt tir 11,3% va 12,7%,
cao hon so vé6i cac nguyén liéu khac. Trong khi
cam gao, cam lda mi va bot khoai mi c6 d6 4m
duéi 11% (Bang 6).

Ngoai ra, bot mi, cAm gao, cam ltia mi va bot
khoai mi ¢6 ham lugng din xuat phi nito (NFE,
nitrogen-free extract) - bao gébm carbohydrate,
tinh bot va dudng - chiém ty 1é cao. Bot mi c6
ham lugng tinh bét cao (> 70%), protein dao dong
tr 11-13% va lipid ti 1,9-3,3%, trong khi xo thap
(0,81-1,4%). Bot khoai mi giau tinh bét (> 76%),
trong khi c6 ham ludng protein va lipid kha thap.
Dac biét, tinh bot ngd ¢6 ham lugng tinh bét cao
nhat (> 85%), trong khi ham lugng protein, lipid,
X0 va tro ¢ mic thap.

Bang 6. Thanh phan dinh dudng ctia nguyén liéu cung cAp tinh bot

Thanh phan dinh dwéng (%)

Ky hiéu Loai
nguyén ligu Do &m Protein Lipid Xo Tro NFE
WF1-2 Bot mi 11,3+0,81 12,4 +0,51 2,61+0,52 1,13+0,24 0,64 £ 0,10 71,9 £ 0,56
RB1 Cam gao 9,09 £ 0,04 13,81 + 0,03 13,46 + 0,05 8,87 £0,11 9,44 + 0,03 45,34 + 0,03
RB1-3 9,52+0,51 13,4 +1,15 11,4+1,79 8,52+0,42 8,41 +£0,91 48,8 £ 3,01
WB Cam lda mi 10,9 + 0,03 16,8 + 0,01 5,11+ 0,02 12,9 + 0,02 5,09 £0,03 49,2 £0,01
CSV1-3 Bo6t khoai mi 10,8 £ 0,02 3,51+£0,03 1,50 + 0,03 4,21 +0,08 2,49 £ 0,03 77,5+0,12
MS1 Tinh bt ngd 12,40 £ 0,03 0,68 £ 0,04 0,76 £ 0,01 0,53+0,01 0,13+£0,01 85,51 +0,01
MS1-2 12,6 +0,31 0,70 £ 0,02 0,70 £ 0,09 0,48 £ 0,07 0,10 £ 0,05 85,4+0,13

Ghi chu: S6'liéu dugc thé hién bing gia tri trung binh (n = 3) + SD.

Bang 7. Kim loai ning va déc té trong mdt sé6 nguyén liéu cung cip tinh bot

Kim loai nang (mg/kg)

Poc td ndm mébc

Ky hiéu Loai nguyén liéu
As Cd Pb Hg AF DON ZON
WF1-4 B&t mi - 0,02 £0,01 - - -
RB1-3 Cam gao 0,68 +0,17 - 0,43 £0,27 - - -
WB Cam lda mi 0,73+0,19 - 0,41 £ 0,05 - - -
CSV1-3 Bo6t khoai mi 0,04 +1,92 - 0,21 + 0,07 - - -
MS1-2 Tinh bét ngd 0,38 £ 0,04 - 0,006 + 0,00 - - -

Ghi chi: S6 liéu duge thé hién bng gia tri trung binh (n = 3) + SD; (-): Khéng phat hién; As: Asen (khéng phat
hién véi LOD = 0,02); AF: Aflatoxins; Cd: Cadimi (khéng phat hién voi LOD = 0,02); DON: Deoxynivalenol;
Pb: Chi (khéng phat hién véi LOD = 0,005); ZON: Zearalenone; Hg: Thuy ngan (khéng phat hién véi LOD = 0,005).
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S6 lidu 6 bang 7 cho thay khéng phat hién
Pb va Cd trong cac nguyén liéu. Ham lugng As
tong va Hg trong cidm gao va cam lda mi
dao dong lan lugt tu 0,55-0,73 mgkg va
0,12-0,64 mg/kg. Ngoai ra, khong phat hién doc
t6 ndm mdc § tat ca cAc mAu phan tich.

4. THAO LUAN

Bot ca bién ¢6 ham lugng protein dao dong &
mutc 58-63%, ham luong lipid khoang 9%
(Sauvant & cs., 2004). D6i véi bot phu phadm ca
tra, thanh phan dinh dudng c6 thé thay d6i phu
thudc vao viéc lua chon phu phdm dé ché bién
(Nguyen Van Nguyen & cs., 2016). V6i bot phu
phdm dau va xuong thi ham lugng protein
khoang 37%, lipid 12-16% va tro 1a 17-34%. Véi
bot phu pham tit thit vun thi ham lugng protein
khodng 45-62%, lipid 18-32% va tro 14 3,5-12%.
Bot ca tra 1a ngudn cung cap protein gia tri, tuy
nhién c6 ham lugng tro cao va cin can doi dinh
dudng trong san xuit thiic 4n thuy san.

Bén canh d6, MBM giau protein 60-61% va
lipid 6% (Abdul & cs., 2011), canxi 10-11% va
phét pho 4,9-5,1% (Sauvant & cs., 2004). Tuy
nhién, c6 ham lugng tro va ty 1& Ca/P kha cao c6
thé lam gidm kha ning hdp thu Ca, P d8i véi
tdbm (Tran Thi Thanh Hién, 2004). Ngoai ra,
MBM c6 ham lugng methionine (0,44-1,54%),
cystine (0,14-0,78%) va lysine (1,73-4,28%) kha
thadp (Hendriks & cs., 2002). Vi vay, kha ning
thay thé FM bing MBM chi trong khoang
10-45% (Tran Thi Thanh Hién & cs., 2015).
Bot huyét c6 ham lugng protein cao (> 80%) va
lipid thap (< 1%) (Sauvant & cs., 2004). Tuy
nhién, c6 thanh phan axit amin khéng can d6i
va dd tiéu héa thap hon so véi MBM va FM
(Hussain & cs., 2011).

Ba nanh, gluten ngé va gluten lda mi c6
ham lugng protein cao (48-59%). Dac biét, ba
nanh va gluten lda mi la nhiing nguyén liéu
thuc vat giau lysin (2,93-3,52%) (Yohana & cs.,
2023). Tuy vay, ba nanh c¢6 ham lugng
methionine (0,4%), cystine (0,6%) thap. Cac chat
khang dinh dudng
phytate, soyantigens trong b& nanh, ba cai

nhu hemagglutinins,

diu,.. anh hudéng dén d6 tidu héa ctia nguyén
liéu (O’Keefe & Newman, 2011).

Két qua phan tich cho thdy ham lugng
MUFA trong dau ca hoi cao gap doi so véi dau
nanh. Trong khi d6, PUFA trong dau ca hoéi
thap hon mot nta so véi dau nanh. Két qua
nay tuong déng véi nghién citu ctia Lé Thanh
Phuong & cs. (2014) va Hossain & cs. (2023).
Ngoai ra, khong tim th4y axit béo HUFA trong
cac loai dau nanh, két qua nay phu hdp véi
nghién ctiu cua Nguyen & cs. (2021) d6i véi
d4u nanh.

Bén canh ngudn protein va lipid, bot khoai
mi va tinh b6t ngo la nguyén liéu giau tinh bét
v61 ham lugng (70-88%), protein (< 2,5%), lipid
(< 1%) va ham lugng xo thap (< 2,9%) (Sauvant
& cs., 2004). Do d6, bot khoai mi va tinh bot
ngd 12 nhiing nguyén liéu gia tri 1a ting dd bén
thic an.

Vé vé sinh an toan thuc phidm, cac nguyén
lidu thiic 4n c6 ngudn goc ti thuc vat (dau nanh,
ngd, gao, khoai mi) rat dé bi nhiém ndm mdoc
néu d6 4m nguyén liéu > 15%, d6 4m moi trudng
trén 65-70% va nhiét d6 35°C (Tran Thi Thanh
Hién, 2004; Rathod & Kumawat, 2024). Nam
méc lam giam gia tri dinh dudng, thay d6i mui
vi cia nguyén liéu va 14 nguyén nhan gay ra doc
td. Viéc bao quan nguyén liéu ding cach gitp
loai trit cic nguy cd 1y nhiém va én dinh chat
lugng nguyén liéu thiic 4n trong mot thoi gian
nhit dinh.

Nguyén liéu c6 chtia kim loai néng lam téng
nguy co dé lai du lugng trong san phdm thuy
san nuodi trong, gy nén cac hé luy nghiém trong
dén an toan thuc phdm va stc khde ngudi tiéu
dung. Két qua phan tich doc t6 nAm méc va kim
loai ning cho thay cac loai nguyén liéu nay dap
tng tiéu chi vé sinh va an toan thuc phdm, phu
hop dé san xuét thic an thuy san (QCVN 01-
190:2020).

Ngoai ra, két qua cho thay céac chi tiéu
E. colij Salmonella, tbng men mdc cia céc
nguyén liéu déu dap tng giéi han cho phép
E. coli va Salmonella thudc nhém vi khuén gay
bénh duong rudt va rat dé nhiém vao thiic &n
thong qua nguén nuéc (Williams, 1981). Cac
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nguyén liéu ké ca protein thuc vat va cac loai
hat thuc vat déu c6 thé bi nhiém Samonella
(Beumer& Poel, 1997; McChesney& cs., 1995).
Do d6, kiém soat E. coli va Salmonella 12 nhiém
vu quan trong ddi v6i cac nguyén liéu thiic dn
thiy san chtia ham lugng protein cao, viéc theo
déi giam sat sé gép phan nang cao chat lugng
va tinh an toan cia san phdm thtc an nudi
thiy san.

5. KET LUAN

Két qua khao sat cho thdy thanh phan héa
hoc cia nguyén liéu nhin chung 6n dinh, trong
khi cac chi tiéu an toan vé sinh thuc phdm dudc
kiém soat, dap tGng yéu cAu cho san xuit thic
an thuy san. Két qua cting thé hién khau bao
quan da dudc cac nha san xuit va phan phéi
chu trong, ddm bao su 6n dinh chat lugng va an
toan vé sinh cho cic nguyén liéu dung trong san
xuat thic &n thiy san.

6. KIEN NGHI

Ham lugng cac vitamin, gii tri ning lugng
cta nguyén liéu can dude nghién ciu va bd sung
trong cac nghién ctu tiép theo.

LOI CAM ON

Nhoém tac gia chan thanh cdm on su hd trg
va déng gop ctia PGS. TS. Leo Nankervis va cac
chuyén gia thuoc Pai hoc James Cook, Uc cung
tap thé nghién ctu du an tai Trung tAm Nghién
ctiu Dinh dudng va Céng nghé thiic &n Thiy san
(APOTEC) - VAFIS. Két qua dudc thuc hién tu
Du an FIS/2022/148 do Trung tdm Nghién ctu
Noéng nghiép Quéc t& Uc (ACIAR) tai trg.

TAI LIEU THAM KHAO

Biscoto G.L., Salvato L.A., Alvarenga E.R., Dias
R.R.S., Pinheiro G.R.G., Rodrigues M.P., Pinto
P.N., Freitas R.P. & Keller K.M. (2022).
Mycotoxins in Cattle Feed and Feed Ingredients in
Brazil: A Five-Year Survey. Toxins. 14(552): 1-16.
DOI: 10.3390/toxins14080552.

Beumer H. & Poel A.F.B. van der (1997). Effects on
hygienic quality of feeds examined. Feedstuffs.
69(53). 13-15.

1068

Dadras D., Imani A., Agh N., Shahrooz R.&
Mohammadisefat P. (2024). Investigating the
effects of different DHA/EPA ratios in rainbow
trout (Oncorhynchus mykiss) egg composition on
foregut development of larvae. Veterinary
Research  Forum.  15(9): 463-471. DOI:
10.30466/vrf.2024.2013685.4035.

Folch A.C., Leed M. & Sloane-Stanley G.M. (1957). A
simple method for isolation and purification of
total lipids from animal tissues. Journal of
Biological Chemistry. 226: 497-509.

Glencross B.D., Bachis E., Betancorb M.B., Calder P.,
Liland N., Newton R. & Ruyter B. (2025). Omega-
3 Futures in Aquaculture: Exploring the Supply
and Demands for Long-Chain Omega-3 Essential
Fatty Acids by Aquaculture Species. Reviews in
Fisheries Science & Aquaculture. 33(2): 167-216.
DOI: 10.1080/23308249.2024.2388563.

Hendriks W.H., Butts C.A., Thomas D.V., James
K.A.C.,, Morel P.CA. & Verstegen M.W.A.
(2002). Nutritional Quality and Variation of Meat
and Bone Meal. Asian Australasian Journal of
Animal Sciences. 15(10): 1507-1516.
DOI:10.5713/ajas.2002.1507.

Hossain M.E., Das G.B., Bhowmik P., Adhikary K.,
Sultan S.1., Islam S. & Akter N., (2023). Fish oil
divergently enriches broiler meat with long chain o
-3 polyunsaturated fatty acids (LC -3 PUFAS) by
modulating the ratio of -3 to w-6 PUFAs without
disrupting gut morphology and cardiopulmonary
morphometry. Canadian Journal of Animal
Science. 00. 1-21. DOI: 10.1139/cjas-2022-0143.

Ho6i Chan nudi Viét Nam (2025). Nam 2024, san luong
thirc an chin nudi dat 21,5 triéu tin, ting 3,4%.
Truy cap tur https://nhachannuoi.vn/nam-2024-san-
luong-thuc-an-chan-nuoi-dat-215-trieu-tan-tang-
34/ ngay 03/01/2025.

Hussain S.M., Afzal M., Salim M., Javid A., Khichi
T.AA,, Hussain M. & Raza S.A. (2011). Apparent
digestibility of fish meal, blood meal and meat
meal for Labeo Rohita fingerlings. The Journal of
Animal & Plant Sciences. 21(4): 807-811.

Lé Thanh Phuong, Luu Hiru Manh & Nguyén Nhut
Xuan Dung (2014). Anh huéng cac ty 1& axit
béo ®-6/m-3 khau phan 1én ning suat sinh san va
thanh phan axit béo, cholesterol cua long do tring
ga. Tap chi Khoa hoc Trudng Pai hoc Can Tho -
S6 chuyén dé: Nong nghiép. 2: 36-45.

McChesney D.G., Kaplan G. & Gardner P. (1995).
FDA survey determines Salmonella contamination.
Feedstuffs. 67: 20-23.

Nguyen Van Nguyen, Le Duc Trung, Nguyen Thi
Huong Thao & Dinh Thi Men (2016). A Survey of
utilizing by-products from Tra catfish processing
industry in  Vietnam. Journal of Technical
Education Science. 38: 34-42.


https://doi.org/10.5713/ajas.2002.1507

Nguy&n Quéc Cuwdng, Pham Duy Hai, L& Hoang,

Ly Hiru Toan, V& Thi My My, L& Tran Hoai Khanh, Nguy&n V&n Nguyén

Nguyen Van Nguyen, Pham Nhu Hao, Pham Duy Hai &
Le Thanh Hung (2021). Improved growth, body
composition, and fatty acid composition in striped
catfish juveniles, Pangasianodon hypophthalmus,
fed with diets containing different oil sources,
World aquaculture Society. doi:10.1111/jwas.13064.

O’Keefe S., Laurie Bianchi L. & Sharman J. (2017).
Soybean Nutrition. SM Journal of Nutrition and
Metabolism. 1(2): 1-9.

Rathod A. & Kumawat M. (2024). Storage of feed
ingredients and finished feed. Indian Farmer.
11(02): 77-82.

Sauvant D., Perez J.M. & Tran G. (2004). Tables of
composition and nutritional value of feed materials
- Pigs, poultry, cattle, sheep, goats, rabbits, horses
and fish (2nd revised). INRA Editions. Paris,
France. DOI: 10.3920/978-90-8686-668-7.

Tran Thi Thanh Hién (2004). Gido trinh Dinh dudng va

Thirc an Thuiy san. Truong Pai hoc Can Tho.

Tran Thi Thanh Hién, Bui Vil Hoi &Tran L& Cam Tu
(2015). Kha ning thay thé bot c& bang bot thit
xuong lam thirc an cho c4 That Lat Com (Chitala
chitala Hamilton, 1822), Tap chi Khoa hoc Trudng
Dai hoc Can Tho, Phan B: Nong nghiép, Thay san
va Codng nghé sinh hoc. 38(1): 101-108.

Williams J.E. (1981). Salmonellas in Poultry Feeds - A
Worldwide Review. World's Poultry Science
Journal. 37(2): 97-105. doi:10.1079/WPS19810009.

Yohana M.A., Ray G.W., Yang Q., Tan B., Chi S, Lin
H., Mao M. & Yi Y. Implications of dietary
soybean meal replacement with corn gluten meal
on growth performance, antioxidant activities,
hepatopancreatic histopathology, and intestinal
flora of juvenile Pacific shrimp (Litopenaeus
vannamei). Aquaculture Reports. 33:2352-5134.
doi: 10.1016/j.aqrep.2023.101821.

1069



