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This study evaluated the beneficial effects of tuna head hydrolysate
(TH) as alternative protein source to fishmeal in diet on growth rate,
feed utilization and body composition of juvenile pompano
(Trachinotus blochii). Juveniles (4.15 g/fish) was fed to five
isonitrogenous (crude protein 45.0 %, lipid 11.0 %) diets with five TH
inclusion levels (0; 30; 60; 90 and 120 g/kg) for 56 days. The results
indicated that the specific growth rate (SGR) was significantly higher
in fish fed diets containing 60 and 90 g/kg TH than those fed other diets.
There were no significant effects of TH inclusion on survival rate,
hepatosomatic and viscerasomatic indexes of pompano (P > 0.05). The
apparent digestibility coefficient (ADC) of protein was significantly
improved in the fish fed 60 g/kg TH inclusion diet. Increasing the
inclusion levels of TH up to 120 g/kg had no significant effects on crude
lipid, moisture and ash contents of the fish, whereas protein content was
significantly reduced in fish fed 120 g/kg TH diet (P < 0.05). The muscle
amino acids had no significant difference among treatments. Based on the
quadratic regression between TH inclusion levels and SGR, the optimum
TH in the diet for maximum growth rate of juvenile pompano was
estimated at 74.5 g/kg.
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Nghién ctru ndy nham danh gia anh hudng ciia bot dau ca ngir thiy phan
(TH) nhur 1a ngudn protein thay thé bot ca trong thic 4n 1én ting truong,
sir dung thirc an va thanh phan sinh héa cta ca chim (Trachinotus
blochii) gidng. C4 chim (4,15 g/con) dugc cho in 5 loai thirc dn ¢6 clng
murc protein va lipid (45% protein; 11% lipid) v6i 5 mirc TH khéac nhau
(0; 30; 60; 90 va 120 g/kg) trong 56 ngdy. Két qua chi ra ring, tc do
tang truong dac trung (SGR) cao hon ¢ ca cho an thic an c6 60 va 90
g/kg TH so vdi cac nghiém thirc khac. B6 sung TH trong khau phén an
khéng anh huong 1én ty 1& sdng, chi sb gan va chi sb ndi tang cua c4
chim (P > 0,05). D¢ tiéu hoa protein cta ca dugc cai thi¢n 6 nhom cho
an thirc &n c6 bo sung 60 g/kg TH. Tang mitc bo sung TH trong thirc an
1én 120 g/kg khong lam thay d6i ham luong lipid, d9 4m va tro cua thit
cé chim (P > 0,05), trong khi ham lugng protein cua thit ¢4 chim giam (P
<0,05). Thanh phan axit amin trong co ctia ca khong co sur sai khéc giita
cac nghiém thire. Dura trén két qua hdi quy tuong quan bac hai gitra muc
TH va SGR cho thiy, mirc t5i wu TH trong thirc an cho ca chim 1a 74,5
g/kg dé dat toc do tang truong toi da.
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1. Giéi thiéu

Ung dung ky thuat thiy phan enzyme da duoc ung dung dé chuyén nhitng phu pham trong
ché bién thay san c6 gia tri thap thanh cac ngudn c6 gia tri dinh dudng cao [1]. Cac ngudn protein
thay phan tir dong vat thay san (FPH) c6 ham luong protein cao, can bang vé thanh phan céc axit
amin va da duoc nghién ciru, tng dung 1am ngudn protein thay thé trong thirc an cho dong vét
thity san. Ngoai ra, cac peptide kich thuéc nho hay cac axit amin ty do (FAA) c6 nhiéu trong
FPH ciing c6 thé duogc sir dung lam chét dan duy trong thac an, gitip cai thién hiéu qua si dung
thirc an ¢ dong vat thuy san [2].

Cho dén nay, nhiéu nghién ctru da dugc tién hanh nham danh gia hiéu qua cua cac ngudn FPH
trong thie 4n cho ca bién nhu ca vuoc Lates calcarifer [2], ca trap d6 Pagrus major [3]-[5], ca
bon Scophthalmus maximus [4], c& hoi Pai TAy Duong Salmon salar [6], ca bon Nhat Ban
Paralichthys olivaceus [7], [8]. Céc két qua tir nhirng nghién ctu nay chi ra rang, khi bo sung
lugng FPH phu hop trong thirc &n gitip tang toc do ting truong, tang hiéu qua su dung thirc an,
cai thién hé mién dich va thac day kha ning chdng lai mot so tac nhan gay bénh & ca. Viéc bo
sung FPH ciing gitp cai thién kha ning tiéu hoa & ca gidng khi cho an thirc dn c6 chira nhiéu
protein thyc vat [9], [10].

Mic di vay, bo sung nhiéu FPH trong thirc an ciing c6 thé lam giam ting truong va st dung
thae an ¢ ca [1], [11]. Ca bon Nhat Ban giam khéi luong va ting hé sé chuyén hda thirc an (FCR)
khi b6 sung 160 g/kg FPH trong khau phan [12]. Theo Xu va cong su [13], bé sung qua 62 g/kg
protein thuy phan tr phu pham cua cé Pollock Theragra chalcogramma trong khau phan lam
giam khdi luqng va ting FCR cuia ca bon giéng. Nguyén nhan c6 thé do gia tri sinh hoc thap hon
cuia cac FAA, ¢6 nhiéu trong cac san pham FPH, dan dén mét can doi trong tc do hap thy gitra
FAA va axit amin lién két protein trong ruét cua dong vat [14], [15].

Ca chim vay vang Trachionotus blochii la ddi tuong nudi bién quan trong ¢ Viét Nam va
nhiéu nuéc chau A. Cé chim cd thé nubi duoc ¢ d6 man tir 5 dén 35 ppt trong cac hé théng nudi
khac nhau nhu 1dng be, ao dit, ao 16t bat. Mot sb nghién ctru cho thay, bé sung bot noi tang ca
ngir thay phén trong thirc &n c6 thé gip cai thién tang truéng, tiéu hoa va kha nang chong lai vi
khuan gay bénh & c& chim vay vang [9], [16] Theo Nguy&n Thi My Huong [17], dau c& ngir thiy
phan chira nhiéu cac axit amin can thiét va c6 thé dung 1am nguyén li¢u trong thirc &n cho dong
vat thity san. Tuy nhién, chua c6 nghién ciru ndo cong bd vé hiéu qua cua ngUOn protein nay
trong thirc an cho ca chim vay vang. Do d6, muc tiéu cia nghién ctru ndy la nham xac dinh hiéu
qua cia bot diu c& ngir thiy phan nhu 1a nguén protein thay thé cho bét cé trong thire an cho ca
chim vay vang, dua trén tang truang, hiéu qua sir dung thire an va thanh phan hoa hoc cua ca.

2. Phwong phap nghién ciru
2.1. Thirc an thi nghi¢m

Dau cé ngir viy vang duoc cung cap tir Cong ty Hai Vuong (Dién Khanh, Khanh Hoa). Mau
dugc xay va bao quan trong tii dong cho dén khi sir dung. Thity phan du ca ngir dugc tién hanh
theo phuong phap mo ta boi Ovissipour va cong su [18] vai enzyme Alcalase c6 hoat do
2,4AU/g. Trudc tién, dau cd ngir di xay nhé duoc tron voi dung dich dém 0,1M sodium
phosphate va dong héa trong 2 phdt. pH cia hdn hop dugc diéu chinh dén muc thich hop cho
hoat dong cua enzyme Alcalase bang 0,2N NaOH. Enzyme dugc ding véi ty 1¢ 5g/kg tong so
protein caa nguyén liéu. Qué trinh thiy phan duoc thuc hién & nhiét do 50°C trong 4h trong tu lic
Véi toe do 150 vong/phit. Enzyme sau d6 duoc bat hoat & nhiét 6 90°C trong 15 phit. Hon hop
sau thuy phan duoc ly tdm lanh & 7500 vong/phut, nhiét do 4°C trong 30 phat. Dich thay phéan
dugc dong kho, sau d6 nghién min tao bot dau ca ngir thuy phan (TH) va bao quan trong ta dong
-20°C cho dén khi st dung. Thanh phan dinh dudng caa bot ca va bot TH duoc trinh bay trong
bang 1.
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Mot cdng thirc thirc an chuan duoc thiét 1ap vai ham luong protein thd 45% va lipid thd 11%.
Bot TH dugc bd sung vao thue an chuan ¢ mac 0 (THO); 30 (TH30); 60 (TH60); 90 (TH90) va
120 g/kg (TH120) dé thay thé cho protein tir bt ca trong thirc an chuan. Phuong phap chuan bi
nguyén liéu va san xuat thirc n thi nghiém duoc tién hanh tai Phong thi nghiém dinh dudng cia
truong Pai hoc Nha Trang theo phuong phap mé ta bai Pham Bic Hung va cong su [16].
Chromic oxide (Cr,0sz) duoc bé sung vao trong thirc dn dé lam chat danh diu trong xac dinh do
tiéu hoa. Cong thic thirc an va thanh phan dinh dudng cua thirc n thi nghiém dugc thé hién
trong bang 2.

Bang 1. Thanh phan dinh dwéng cia bét cé va bér dau ca nger thizy phan

Bot ca Bot dau ca ngir thiny phan
Thanh phan sinh héa (%)
Protein thé 60,30 78,02
Lipid thod 10,20 7,12
Tro 20,90 7,76
Histamin (ppm) <500 -
Thanh phan axit amin thiét yéu (g/100g)
Arginine 3,95 411
Phenylalanine 2,32 2,57
Leucine 4,24 5,28
Lysine 4,37 3,87
Methionine 1,84 1,97
Isoleucine 2,91 3,92
Histidine 1,83 3,15
Threonine 2,63 2,76
Valine 3,11 3,29

Bang 2. Cong thirc thice dn va thanh phan dinh dwong cua thire dn nghién ciu

Thire in nghién ciu

Nguyén liéu (g/kg)

THO TH30 TH60 TH90 TH120

Bot cé 450 411 372 333 294
TH 0 30 60 90 120
Ba dau nanh 240 240 240 240 240
Gluten bot mi 70 70 70 70 70
Dau ca 63 65 68 72 77
Cellulose 15 22 28 33 37
Vitamin tong hop 20 20 20 20 20
Bot mi 100 100 100 100 100
Tinh bot mi 30 30 30 30 30
CaCOs 2 2 2 2 2
Dicalcium phosphate 3 3 3 3 3
NaCl 2 2 2 2 2
Crzos 5 5 5 5 5
Proximate compositions (%)

Vit chét kho 91,11 91,34 89,71 88,29 90,44
Protein thé 45,24 45,34 44,96 45,02 45,52
Lipid thé 11,20 11,06 10,93 11,10 10,96
Tro 8,00 7,90 6,46 5,72 4,53

2.2. Ca thi nghiém, cham séc va quan ly

C4 chim vy vang dugc cung cap tir trai san xuat giéng ca bién tai Nha Trang, Khanh Hoa,
dugc thuan dudng cho thich nghi véi diéu kién thi nghiém trong hai tuan. Sau khi thuan dudng,
c& chim vay vang (trung binh 4,15 g/con) dugc bé tri ngau nhién vao trong cac bé composite (350
L/bé) voi s6 lugng 25 con/bé. Mdi loai thirc an thi nghiém duogc 13p lai ba lan. C4 duoc cho dn
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vao ltc 8h00 va 16h00 cho dén khi no trong 56 ngay. Hang ngay thay 50% nudc va V¢ sinh bé
két hop thay toan bo nudc sau mdi 3 ngay nudi. Nudc bién dugc xu ly bang chlorine nong do 15
ppm, suc khi manh cho hét chlorine trudc khi cap bé thi nghiém qua tdi siéu loc. Cac yéu to moi
truong dugc duy tri trong khoang thich hop cho sinh trudng caa ¢ chim vay vang; nhiét do: 28 —
30°C, DO > 4,5 mg/L, NH3/NH, < 0,05 mg/L va ¢6 man 30 — 31ppt. Sb ca chét duoc ghi chép
hang ngay dé xac dinh ty 1& séng.

2.3. Thu va phan tich mdu

Sau khi két thic thoi gian thi nghiém, ca duoc ngimg cho in trong 24h trude khi dugc gay mé
bang AQUI-S véi ndng do 10 ml/1000L, sau do6 can khéi luong va do chiéu dai ca dé danh gia
sinh truong. Ba con ca tir mdi bé duoc gay chet bang AQUI-S d phan tich ham lwong protein,
tro, lipid va vat chat khd. 6 ca thé khéc trong mo| bé duoc gay chét va tach mo gan, ndi tang, sau
d6 can dé tinh toan chi sb gan (HSI) va chi s6 noi tang (VSI). Phan mau co tir 6 c& thé nay duoc
thu dé phan tich ham luong axit amin. Mau phan duoc thu tir ngay thir 48 bang céach str dung
phuong phap ling ddy theo mo ta boi Kim va cong su [19] véi mot s6 diéu chinh theo Pham Puc
Hung va cong su [20]. Mau phan sau d6 duoc ly tim & 10.000 rpm trong 20 phit dé tach phan va
bao quan trong -20°C. Céc chi tiéu sinh hoa cua thic dn, mau ca va phan duoc phén tich theo
AOAC [21]. Miu duoc sdy trong ta sy ¢ 105°C trong 24h dé xac dinh ham luong vat chat kho.
Ham luong tro duoc tinh sau khi nung mau & 550°C trong 12h. Protein tho theo Kjeldahl sau khi
thity phan bang axit, lipid tho phan tich theo phuong phép cua Bligh va Dyer [22]. Ham luong
axit amin trong co ciia ca dugc phan tich bang phuong phép sac ky khi GC 2010 Plus (Shimadzu,
Kyoto, Japan). Ham luong chromic oxide trong thirc an va trong phan dugc phan tich bang
phwong phap quang phd theo qui trinh caa Bolin va cong su [23].

2.4. Phwong phdp xir 1y sé liéu

. N
Tylésong: S%= N—t x100% (1)
0
Téc d6 ting truong dic trung theo khéi lugng (SGR %/ngay):

sGR - LNFBW)—Ln(IBW) (ooe o

Hé sé chuyén hod thuc an (FCR): FCR = V% (3)

Hg s6 gan: (HSI) = 100 x khéi lwgng gan/khdi lugng cé (4)
Hé s6 noi tang: (VSI) = 100 x khoi lugng noi tang/khdi lwong ca (5)
Do tiéu hoa thuc an dugc tinh theo cdng thirc cua Cho va cong su [24]:

Cr, O3 thirc dn chat dinh dudng trong phan
ADC = [1 - (22 )x( Brose )| x 100 (6)
Crz 03 phén chat dinh dudng trong thuc an

Trong do: No va N 1a sb luong ca khi bat dau va két thac thi nghiém; IBW va FBW la khéi
lwong ca khi bat dau va két thac thi nghiém; FI: 1a lugng thic an str dung (tinh theo vat chit kho):;
WG: la khéi lugng ca tang thém; t 1a s ngay thi nghiém.

S6 liéu duoc thé hién dudi dang trung binh (TB) # sai sb chuan (SE). Anh huéng cua cac muc
TH Ién ca chim vay vang dugc phan tich bang One-way ANOVA (SPSS version 22, IBM, USA).
Khi c6 su sai khac, kiém dinh Duncan duoc &p dung dé danh gia sy sai khac giira cac loai thirc in
& mirc y nghia P < 0,05. Hoi quy bac hai duoc 4p dung dé danh gia mdi twong quan giira TH
trong thirc an v4i SGR cua ca.

3. Két qua nghién ciru va thao luan

3.1. Két qud nghién cru
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3.1.1. Sinh truwong va hiéu qua su dung thic an

Tat ca ca & cac nghiém thirc déu nhanh chéng thich nghi véi thirc an thi nghiém va khang c6
su sai khac y nghia vé ty 1é sdng cuia ca chim vay vang sau 8 tuan thi nghiém. FBW, SGR, Fl,
FCR, VSI va HSI caa ca chim thi nghiém dugc thé hién trong bang 3. Ca cho an thirc an TH60 va
TH90 dat FBW, SGR va Fl cao nhat, c6 sai khac ¥ nghia véi cac nghiém thic con lai (P < 0,05).
Tang muc bo sung TH trong thie dn gitp cai thién ting truong ¢ ca, tuy nhién tang truong giam
dan khi ting TH qua cao trong thirc dn. Hé s6 FCR, VSI va HSI khéng c6 su khac nhau giita cac
nghiém thtc thi nghiém (P > 0,05). Két qua phan tich hoi quy giita mirc TH va SGR cuaa ca chim
vay vang (Hinh 1) cho thdy, téc do ting truong cua ca dat téi da ¢ mac bd sung 74,5 g/kg TH
trong thirc an.

Bang 3. Sinh truong, hiéu qua si dung thize an cua ca chim thi nghiém

Nghiém thirc THO TH30 TH60 TH90 TH120
FBW (9) 22,12 +1,12% 24,37 £ 1,04% 29,65 + 0,29¢ 29,18 £0,38° 24,83 £ 0,64°
SGR (%/day) 2,98 +0,09? 3,16 + 0,08 3,51 +0,02° 0,48 +0,02° 3,19 +0,05°
FI (g/con) 21,84 +1,22% 24,47 + 1,20% 30,35 + 0,64°¢ 29,28 £0,42¢ 24,97 £ 0,92°
FCR 1,22 +0,02 1,21+0,01 1,19+ 0,02 1,17+0,01 1,21+0,01
HSI (%) 1,03+0,05 1,02+0,04 1,02 £ 0,09 1,02 £0,05 1,03+0,03
VSI (%) 8,05+ 0,08 8,04 +0,10 7,97+0,11 7,93+0,13 7,95+ 0,05

Ty lésbng (%) 86,67+353  92,00%2,31 88,00+231  90,67+133 89,33+ 2,67

Ghi chd: FBW - khéi lwong ca khi két thac thi nghi¢m; SGR - toc do tang truong ddc trung; FI - thic an s
dung; FCR - hé so chuye:n hoéa thize an; HIS - chi s6 gan; VSI - chi sé ngi tang. Cac ky tu chiz céi khac
nhau trong cung hang biéu hi¢n su khac biét co y nghia ¢ murc P < 0,05.

y =-0.0001x% + 0.0149x + 2.9299

37

e R2=0.746,P < 0,05
2 35 | []

p P ——

= 3,3 e L@

o R °

5 ® [
§§’ e °

@S 29 X =745

)g ®

o 2,7

e}

Q
S 25

0 20 40 60 80 100 120 140

Mirc b6 sung TH trong thirc an (g/kg)

Hinh 1. Héi quy tiong quan giita ham lwong TH véi SGR cua ca chim
Do tiéu hda protein cia ca chim vay vang duoc cai thién khi bo sung TH trong thic an. ADC
protein cao nhat ¢ thire dn duoc bd sung 60 g/kg TH va c6 sai khac y nghia v6i cac nghiém thac
b6 sung 0, 30 va 120 g/kg TH (P < 0,05). Khong c6 sai khac ¥ nghia vé ADC protein ¢ ca cho an
thirc an TH60 va TH90 (P > 0,05). B6 sung TH ciing khong gitp cai thién do tiéu hoa vat chat
kho cua cé chim (Hinh 2).

3.1.2. Thanh phan sinh hoa

Sau 8 tuan thi nghiém, tang lugng TH trong thirc an tir 0 1én 120 g/kg khdng anh huong dén
thanh phan lipid, vat chat khd va tro cia ca chim thi nghiém (P > 0,05). Trong khi d6, ham lugng
protein caa ca giam c6 y nghia khi b sung muc TH cao nhét trong thirc in (P < 0,05). Tuy nhién,
cac muc bd sung TH thap hon khéng lam thay déi ham lugng protein cua ca (Bang 4). Ham
lugng axit amin trong co ctia ca ¢ khdng bi anh huong bai cac mac TH b sung trong thirc an
(Hinh 3).

http://jst.tnu.edu.vn 130 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(01): 126 - 134

Bang 4. Thanh phan sinh hda cuia ca chim thi nghiém

Nghiém thirc THO TH30 THG0 TH90 TH120
Vit chat kho 33,71+0,25 33,34+0,18 32,83+ 0,33 32,97 £ 0,27 33,77 £ 0,27
Protein tho 16,92 + 0,10° 16,95 + 0,06° 16,99 + 0,08° 17,04 + 0,08° 16,53 + 0,052
Lipid thd 9,70+ 0,30 9,31+0,36 9,20+ 0,05 9,52+0,30 9,55+0,30
Tro 4,21+ 0,05 4,13 + 0,06 4,20+ 0,05 4,16 + 0,07 4,19 + 0,04

Ghi chl: Céac ky tw chir cai khac nhau trong ctng hang biéu hién sir khac biér cé ¥ nghia ¢ mirc P <
0,05.

719 94—
-~ b
°\° ~
(é’ 70— ec\:; 92 }
= £ ab
& 2 a
5 694 © 90+
= E S 2 ¥
<
67 T T T T T 86 1 | 1 | 1
THO TH30 TH60 TH90 TH120 THO TH30 TH60 TH90TH120

Hinh 2. H¢ tiéu hda protein (ADC protein) va vdt chat khd (ADC vat chat kho)
Cua ca chim cho an thirc an thi nghiém
rg

Hinh 3. Axit amin thiét yéu trong co ciia c& chim thi nghiém (g/100g)

-~

(o]

ol

I

N W

Ham lugng axit amin (g/100g)

o

A H

is Iso Leu Lys Met Phe Thr Val
#THO TH30 ®TH60 ®TH90 mmTH120

3.2. Thao lugn

Sy cai thién ting truong cua ca khi bo sung FPH trong thirc an da duoc cong bd trén mot s6
loai ca bien. Siddik va cong su [2] cho bi€t, b6 sung 60 g/kg FPH ca ngur trong thire &n giup téng
SGR va FCR cua ca vugc giong. Cac két qua tuong tu ciing dugc ghi nhan trén c& hoi bai Tay
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Duong [25], ca trap do, ca bon Nhat Ban [4], [26] khi cho an thie an c6 chira c4c nguodn FPH tu
ca bién. O ca chim vay vang, nghién ctu cia Pham Btc Hung va cong su [16] chi ra ring, bd
sung FPH tir noi tang c& ngir giup ting SGR va tiéu hda ciia ca. Ngoai ra, bd sung bot noi tang ca
ngu thuy phan cling giap lam tang kha nang tiéu hoa va sinh truong cua ca chim vay vang khi
cho an thirc n c¢6 nhiéu bot gia cam [9]. Cac két qua thu dugc trong nghién ctru nay cho thay, khi
b6 sung lugng TH thich hop c6 thé gidp cai thién ting truéng cua ca chim vay vang.

Tang hiéu qua tiéu hda ciia ca cho an thirc dn c6 bo sung FPH da duoc cong bd trén mot s6
loai c& bién nhu ca bon Nhat Ban [7], ca trap d6 [3], ca vuoc [2]. Trong nghién ciu ndy, ADC
protein cua ca duoc cai thién khi bo sung 60 g/kg TH trong thirc an. Két qua nay twong ty nhur
nhitng cong bd trude do trén ca chim khi cho an thac an c¢6 bd sung bot nodi tang ca ngir thuy
phan [16]. Piéu nay cho thdy quéa trinh thiy phan enzyme da lam ting cic FAA va cac peptide
mach ngan [2], tir d6 gitip chung tré nén dé tiéu hda va hap thu hon so vai cac protein gbc, qua
do gitp tang kha nang tiéu hoa & cé [27].

Mic du hiéu qua cua FPH trong cai thién ting truong cua ca da dugc chiing minh khi bo sung
lwong FPH trong thirc dn, tuy nhién cac két qua ciing cho thiy b sung qué nhiéu FPH trong thac
in co thé gay ra nhitng anh huéng tiéu cuc dén dong vat thuy san. Kim va cong su [28] cho biét,
su giam tang trudng va hiéu qua sir dung thirc dn & ¢4 bon gidng khi cho an thirc dn co trén 300
g/kg FPH. Thac an c¢6 ham luong FPH cao cling lam giam tang trudng va hiéu qua sir dung thac
in & ca vuoc giéng [29], c4 bon Nhat Ban [12]. Trong nghién ctru nay, c4 dat ting truéng cao
nhit & mac 60 — 90 g/kg TH trong thire an, sau d6 c¢6 xu huéng giam & nghiém thae bo sung 120
g/kg TH. Vi cac FPH c6 nhiéu cac FAA va céc peptide c6 khdi lugng phan tir thap, do d6 khi bo
sung qué nhiéu FPH c6 thé 1am thay dbi trong hap thu axit amin va gay ra su bio hoa trong co
ché van chuyen peptide, dan dén giam tang truong va hiéu qua sir dung thirc an & ca [14].

Ham lugng protein ctia ca chim trong nghién ctru nay glam dan khi ham luong TH b6 sung
trong thire n tang 1én 120 g/kg. Két qua nay tuong dong vi nhitng ghi nhan trén ca bop khi cho
an protein tom thily phan ¢ muc 121 g/kg [11]. Nguoc lai, Zheng va cong su [8] khi nghién ciru
anh huong ciia viéc bd sung FPH qua mang siéu loc ¢ hai muc khac nhau 1én ca bon Nhat Ban lai
cho thdy ham lugng protein cua ca giam khi cho an thic an ¢6 mirc bd sung FPH cao so véi thic
an khong bd sung. Trong khi d6, ¢4 trap d6 khong cé thay ddi vé thanh phan sinh hoa khi bd sung
cac nguon FPH tur tom hay ca r6 phi [3]. Tuong ty, ca vugce hay cd bon cling khong thé hién sy
khac biét vé thanh phan sinh héa khi b6 sung luong nho FPH trong thirc an [29]. Su khac biét Ve
tac dong cia FPH 1én thanh phan sinh hoa c6 thé dwoc giai thich boi nhiéu tac nhan nhu ngudn
FPH, mtrc b6 sung va cach thirc bd tri cta ting nghién ctru [3]. Cac ngudn FPH chira mirc protein
tuong duong véi bot ca va thuong bd sung trong thirc dn nhu 1a chat dan du va thic day mién
dich cua c4 nudi, do do it c6 tac dong 1én thanh phan lipid, tro, dd 4m cta c4. Tuy nhién, mirc bd
sung cao c6 thé anh hudng dén hiéu qua tich liy protein, lipid & ca, dan dén lam thay ddi thanh
phan héa hoc ciia ca nudi.

Trong thi nghiém nay, bo sung TH khong tac dong dén thanh phan axit amin trong co cua cé.
Tuong tw, ham lwong axit amin cua ca bop gidng khong thé hién su khéc biét ¥ nghia khi cho an
thirc an c6 bo sung cac muc bot tom thiy phan khéc nhau [11]. C4 chim Florida ciing khong c6
su sai khac vé ham luqng axit amin khi cho an thirc an c6 cac muac 1, 2 va 4% bot myc thuy phén
[30]. Cho dén nay, ¢ rét it nghién ciru danh gi anh hwong cua FPH 1én thanh phan axit amin cua
ca. Tuy nhién, cac nghién ctru déu chi ra rang bé sung qua nhleu FPH c6 thé lam ting luong
FAA, tir d6 lam mat can bang su hap thu cac axit amin thlet yéu so véi cac axit amin khéng thiét
yeu [25]. Do thanh phan axit amin va peptide giita cc ngudn FPH c6 sy thay ddi 16n, phu thuge
vao chét luong nguyén liéu thd, ngudn enzyme va diéu kién thay phan. Ngoai ra, su khac bi¢t vé
dinh dudng gitra cac loai thuy san doi hoi can phai co sy danh gia riéng ve hiéu qua cua FPH
trong thirc an cho tirng l0ai, tir 6 ti wu kha nang ung dung FPH trong thirc 4n cho ca bién.

4. Két luan va kién nghi
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B6 sung 60 — 90 g/kg bot TH trong thirc 4n gitip cai thién ting truong, do tiéu hoa protein cua
c4 chim vy vang giai doan gidng. Hé s FCR, ty 1& séng va ham luong axit amin trong co ca
khong bi anh huong bai viéc b sung TH trong thirc an. Cac nghién ctu sau can danh gia tac
dong cua TH 18n cac chi tiéu huyét hoc va mién dich caa ca chim vay vang.

Loi cam on
Nghién ciu nay dwoc tai trg boi Quy Phat trien khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai mé s 106.05-2019.46.
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