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_ SO SANH HIEU QUA SUDUNG
CUA BOT LA KEO DAU (Leucaena leucocephala (Lam.) De Wit.)

THAY TH]AE’CHO BOT CA TRONG THUC AN LEN TANG TRUONG,
HOAT TINH ENZYM TIEU HOA VA PO TIEU HOA THUC AN

CUA TOM THE CHAN TRZNG (Litopenaeus vannamei)
Tran Thi Phuong Lan!*

COMPARING EFFECTS OF REPLACING FISHMEAL BY LEAF POWER (Leucaena
leucocephala (Lam.) De Wit.) ON GROWTH, DIGESTIVE ENZYME ACTIVITY AND
FEED DIGESTIBILITY OF WHITE SHRIMP (Litopenaeus vannamei)

Tran Thi Phuong Lan'*

Tém tit — Nghién citu so sdnh hiéu qud
thay thé bot cd bdng bot ld keo ddu (Leucaena
leucocephala) dén tdng trudng, hoat tinh enzyme
va do tiéu hoa thitc dn cua tém thé (Litope-
naeus vannamei). Trong thi nghiém 1, tom thé
(0,9240,05 g) duoc nuoi 70 con/ bé'0,5 m3, trong
60 ngay voi thiic dn vién, thiic dn khong ld keo
ddu (0% LLP) va thiic dn 20% LLP. Két qud cho
thdy, ti 1é song (DWG g/ngay), SGR (%/g/ngay),
FI (%/tom/ngay), FCR, PER va PE khdc biét
khong y nghia (p > 0,05) giita 0% LLP va 20%
LLP; tdng trudng J tém dn thiic dn vién lon hon
thitc dn 0% LLP va 20% LLP. Gid tri cia o-
amylase va pepsin trong da day va chymotrypsin
trong rudt khdc biét khong co y nghia giia cdc
nghiém thic (p > 0,05). Tuy nhién, gid tri Q-
amylase trong rudt tom & 0% LLP cao hon va
khdc biét co y nghia (p < 0,05) vdi hai nghiém
thitc con lai. Trong thi nghiém 2, viéc xdc dinh
do tiéu hoa thiic dn, protein, lipid va ndng luong
cia tém co két qud ldn luot la 79,3 — 83,7%, 92,0
—94,5%, 92,1 — 98,0% va 87,9 — 92,4%, gid tri
cao nhdt ¢ nghiém thitc 0% LLP, khdc biét co y
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nghia (p < 0,05) vdi hai nghiém thiic con lai. Do
tiéu hda thiic dn ¢ nghiém thiic thiic dn vién va
20% LLP khdc biét khong cé y nghia thong ké
(p > 0,05).

Tir khoa: enzyme tiéu hoa, keo ddu, téom thé
chdn trang.

Abstract — This study compared the efficacy of
replacing fishmeal with Leucaena leucocephala
leaf meal on growth performance, enzyme ac-
tivity, and feed digestibility of white shrimp
(Litopenaeus vannamei). In Experiment I, shrimp
(0.92+0.05 g) was reared at a density of 70
shrimp/0.5 m3 tank, fed with pellets, without
Leucaena leucocephala leaf (0% LLP), and 20%
LLP for 60 days. The results showed that survival,
weight gain (DWG g/day), SGR (%/g/day), FI
(%/shrimp/day), FCR, PER, and PE were not
significantly different (p > 0, 05) between 0%
LLP and 20% LLP. Shrimp growth results in
pellets were greater than feed with 0% LLP
and 20% LLP. The values of o-amylase and
pepsin in the stomach and chymotrypsin in the
intestine were not significantly different between
treatments (p > 0.05). However, the value of o-
amylase in shrimp intestine in 0% LLP treatment
was higher and significantly different (p < 0.05)
with the other treatments. In Experiment 2, the
apparent digestibility of feed, protein, lipid, and
energy in shrimp ranged from 79.3% to 83.7%,
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92.0% to 94.5%, 92.1% to 98.0%, and 87.9% to
92.4%, respectively. The highest values were in
the 0% LLP diet, which significantly differed (p
< 0.05) from the other diets. Feed digestibility
in pellets and 20% LLP were not significantly
different (p > 0.05).

Keywords: digestive enzymes, Leucaena leu-
cocephala, Litopenaeus vannamei.

I. GIOI THIEU

Nuéi trong thily san 1a nganh phat trién rat
nhanh, dic biét 1a giai doan tif nim 2000 dén
nay. Theo sb liéu thong ké ctia VASEP [1], sén
lugng thiy san Viét Nam ting tif 6,56 triéu tin
nim 2015 Ién 9,05 triéu tAn nim 2022, ting
38%. Van dé nay dit ra mot thach thic 16n cho
nganh thic #n thdy san, cu thé 1a 4p luc vé
ngudn nguyén liéu thay thé bot ca. Day ciing
1a tré ngai cho nganh nudi trong thily san trén
con dudng phit trién bén viing. Hién nay, nhiéu
nghién citu thay thé bot cd bing cic ngudn
protein thuc vat ré tién cho két qua day trién
vong. Nghién ctu st dung bot dau nanh hoidc
két hop bot nanh véi cic nguodn protein khic
c6 thé thay thé bot ca dao dong tir 30 dén 75%
khi lam thic an nhu ca du (Nibea miichthioides),
cd trap mom nhon (Diplodus puntazzo), ca da
tron Nam Mi (Silurus meridionalis), ca chi vang
(Lutjanus argentimaculatus) va ca 1o phi vin
gibng (Oreochromis niloticus) [2-6]. Trén thuc
té, dén nay, chi ciac ngudn nguyén liéu dam thuc
vat nhu dam dau nanh ddm dic, ddu nanh 1én
men va dam biap dam dic 1a nhiing nguyén liéu
dap ting nhu cau thay thé mot phan bot ca trong
thic an thdy san 6 quy mo thuong mai.

Keo dau (L. leucocephala (Lam). De Wit) dudc
goi la cdy binh linh & Viét Nam. Cay thich nghi
t6t v6i nhiéu viing nhiét d6i va can nhiét déi, dic
biét la cac vung nhiét d6i kho theo mua [7]. Keo
dau dugce st dung cho nhiéu muc dich nhu lﬁy
g0, 1am cti d6t, thiic An gia sic, phan bén hitu
¢d va thic an chan nudi [8]. Theo Shelton et al.
[9], 14 keo dau chia ham lugng protein tuong db6i
cao, dao dong 25 — 27% vdi nhiéu acid amin cin
dbi. Ngoai ra, 14 keo dau con chifa nhiéu vitamin
va carotenoid nén da dugc nghién cdu lam thic
in cho nhiéu vat nuéi.

Trong thiy san, keo ddu da dugc nghién ciu si
dung d€ thay thé bot dau nanh trong khiu phan
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an cuda ca tré (Clarias gariepinus) hay trong thic
an vién cho cd rd phi (Oreochromis niloticus)
[10, 11]. Theo nghién ctu ciia Nawwar et al.
[12], bot 14 L. leucocephala c6 thé cung cip
25% protein trong khdu phan in cho 4u tring
tom cang xanh (Macrobrachium rosenbergii) ma
khong 4nh hudng dén hiéu qua st dung thiic in,
ting trudng va ti 1& sébng cla tom. Trong chin
nudi, Man et al. [13] cho rﬁng L. leucocephala
mang lai cAm gidc ngon miéng nhit so vdi cac
loai cdy ho dau khiac cho dé (Capra aegagrus
hircus). Tuy nhién, thong tin vé& st dung 14 keo
dau l1am thic in trén tdm thé chan tring con kha
han ché. Do dé, viéc nghién ctu so sianh hiéu
qua st dung clia viéc thay thé bot cd bing bot 14
keo dau (L. leucocephala) trong thic an 1én ting
trudng, hoat tinh enzyme tiéu héa va do tiéu hoa
thic 4n clia tdbm thé chan trang (L. vannamei) c6
y nghia khoa hoc va can thiét thuc hién.

II. TONG QUAN NGHIEN CUU

Tom thé chan tring 12 loai #n tap thién vé dong
vat. Cdc nghién ctiu vé kha ning dap ting tot cho
nhu cau dinh dudng cla tdom trong mdi trudng
nudi da dugc thuc hién [14]. V@ co ban, thic
dn nudi tom thé cin c6 di cic dudng chét can
thiét nhu dam (protein), chit béo (lipid), chit bot
duong (carbonhydrate), vitamin va khodng chit,
dugc phdi ché theo mot ti 1& phu hop.

Tom thé chan trang c6 nhu ciu protein thip
hon so véi tom sd, nam & khoang 30 — 32% trong
giai doan tom giébng dén cd tién trudng thanh
[15, 16]. Ciing gidng nhu nhiéu dong vat thiy
san khac, tom thé chan tring si dung protein
1a ngudn ning lugng chinh va can it nhét 1,8
— 3,8 g protein/kg tdm/ngdy dé duy tri hoat
dong [17]. Tom 16n nhanh néu dudc cung cip
23,5 g protein/kg tom/ngay & giai doan nho hoac
20,5 g protein/kg tom/ngay & cd 50 — 80 con/kg
[18]. Tom thé chan tring c6 thé tiéu héa tbt
carbohydrate. Vi thé, lugng tinh bot trong thic
in c6 thé 1én dén 40% [19]. Ham luong lipid c6
trong thuc an nudi tom thudng & muic 6 — 8%, du
cho nhu ciu cta tdm. Thic #n c6 lipid giau acid
béo n-3 HUFA nhu EPA hoac DHA sé gitip tom
tang truéng nhanh [20]. Ham lugng cholesterol
trong thic dn can didm bio & miic 0,5 — 1,5% dé
tom c6 thé 16t xac déu, phat trién tot, dic biét khi
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nuoi trong ao. Tom ¢d 100 con/kg can tbi thiéu
24 mg triacylglycerols moi ngay. Cac vitamin C
va E dudc xem la quan trong dbi v6i tom thé
chan tréng [21]. Khi tdm con nho, lugng vitamin
C cin c6 trong mdi kg thic #n 1a 10 g. Tom
cang 16n, nhu cau vitamin C cang gidm. Ngudi
ta thiy néu cung cp vitamin C dang ascorbyl-
2-polyphosphate ¢ mic 30 mg/kg thi thic dn s€
gitdp tom cai thién sic dé khang, it bi bénh do
virus hodc vi khuan Vibrio, nhs do, ting ti 1&
séng trong qué trinh nuoi. Ham lugng vitamin
E cin thiét cho tom thé chan tring 1a 99 mg/kg
thac an [14].

Céc loai thiic #n cong nghiép hién nay déu c6
thé dap tng t6t nhu ciu dinh dudng co ban clia
tom nudi. Néu c6 su bd sung ctia cac thanh phan
vi lugng néu trén vao thic an hodc ¢ thic an ty
nhién trong ao nudi, tom sé phat trién t6t. Hé s6
thifc &n (FCR) ctia tdm thé chan tring thudng chi
¢ mic 1,1 — 1,2. Hé s6 nay phu thudc nhiéu vao
ngudi nudi hay néi cach khac 1a cach quan 1i cho
an. Néu cho in bang may tu dong, c6 thé giam
thém dugc khodng 10 — 15% hé sé6 FCR. Tom
thé chan tring bat moi lién tuc trong ngay. Theo
Lim et al. [22], hon 40% thay thé protein dong
vét bang bot dau nanh (> 28% protein). Diéu nay
lam gidm dang ké toc do ting trudng ctia tom (P,
vannamei). C4c nghién citu cho thiy kha ning st
dung protein ddu nanh khac nhau tuy theo loai
va kich thuéc tom [23]. L.vannamei c6 hiéu suat
tdng trudng tot véi thic dn chia 75% bot dau
nanh, nhung & tom P. duorarum c6 mic st dung
bot dau nanh thip hon (30%). Nhin chung, tom
nhd nhay cdm hon v6i mic do thay thé ctia bot
dau nanh trong khau phan so véi tom 16n.

Tt cac thong tin téng hop nhu cau dinh dudng
ctia tom thé va nghién ctiu ngudén dam thuc vat
thay thé cho bot ca cho thiy gidi phap nghién
ctfu ngudn nguyén liéu dam thuc vat 1a mot xu
huéng thiét yéu trong nudi thiy san hién nay.

III. PHUONG PHAP NGHIEN CUU

A. Thoi gian va dia diém nghién ciiu
Thi nghiém dudc thuc hién tu thang 10/2021
dén thing 6/2022 tai Trai Nghién ciu Thuc

nghiém nudc mén, Khoa Nong nghiép - Thiy
san, Truong Pai hoc Tra Vinh.
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B. Nguyén vdt liéu nghién citu

Chuin bi bot 1a keo dau L. leucocephala
(LLP)

La keo dau dudc thu & huyén Duyén Hai, tinh
Tra Vinh. Sau do, 14 dugc ngdm ngap trong nudc
qua 24 gid. La dudc phoi khd dudi ning mit troi
trong 72 gid va dem nghién thanh bot. Bot 14
LLP dudc bao quan & 4°C cho dén khi sir dung.

Chuén bi nguyén liéu xdy dung thitc in

Céc thanh phan nguyén liéu st dung ché bién
thic in trong nghién cifu bao gdm: bot ca (1Am tix
ca phan mua tai Cang ca Pinh An, tinh Tra Vinh),
dau nanh hat Mi (siy, nghién min), Soy protein
dau nanh (VMCGROUP-VN), Premix vitamin
khodng, dau muc vd dam thdy phan (Cong ty
Vemedim-VN), cdm gao va bdt mi tinh dudc mua
& ctia hang tap héa, tinh Trd Vinh. Tt c4 thanh
phan trong thi nghiém dugc nghién min va phan
tich sinh héa trudc khi xay dung cong thic thic
dn c6 40% protein (Bang 1). Tt ca nguyén liéu
dudgc tron theo trinh ty: dang nguyén liéu kho,
lipid, dich thiy phan va nudc. Sau do6, nguyén
liéu dudc ép vién bang mdy vdi kich ¢5 hat 1 —
2 mm. Thifc dn dugc siy kho & 60°C trong 24
gid va bio quan trong hdp nhua cho dén khi st
dung.

Nguon nude st dung

Ngudn nudc st dung dugc 14y tir song vao kénh
cAp qua ao ling so cAp — ao ling phu sa — ao lang
chét 1o Iiing — qua tdi loc 1én ao bat — duyét khuin
(chlorine 30—45 ppm) — sau tif 2 dén 3 ngay kiém
tra cdc chi tiéu moi trudng (dd min, pH, do kiém,
khoang) truée khi st dung.

C. B6 tri thi nghiém

Thi nghiém 1

Tom thé dugc san xuit t Trai Nudc min,
Truong Pai hoc Tra Vinh, tdm Post 12 (tdm sach
bénh) dugc wong trong bé composite 1 m> trong
30 ngay tru6c khi bd tri thi nghiém. Tom c6
trong lugng 0,92+0,05 g. Thi nghiém gém ba
nghiém thic gom: thdc dn vién (Grobest 41,6%
dam) (BC 1), thic dn 0% LLP (BC 2) va nghiém
thic thay thé 20% bot ca bang bot 14 keo dau
(NT 3). Thi nghiém dugc b tri ngdu nhién véi
ba 1an lip lai. Tom dudc bd tri trong bé 500 lit
¢6 lugng nude 350 lit, dd man cda nude 19+1,0
ppt. Tom dudc thd nudi véi mat dd 70 con/bé.
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Bang 1: Thanh phan nguyén liéu cda thic in (khéi lugng kho)

.y Bét diu Soy . Bét la : Premix” T . -
Nguyén liéu Bot ca nanh protein Cam gao keo diu Dau myc vitamin- Bot mi D!](:]} thily

® @ Isolate (g) ® ®) ® | khosng(g) | @ | Phin(@
0% LLP 37.0 11.5 14.5 285 0 2 2 3 1.5
20% LLP 29.60 13.5 16.5 245 74 2 2 3 1.5

Ghi chu: * Premix vitamin-khodng: vitamin A: 1000,000 1U; vitamin D: 2,000,000 IU; vitamin E:
13,300 mg; vitamin Bl: 1,500 mg; vitamin B2:3,000 mg; vitamin B5: 13,340 mg; vitamin B6: 2,000
mg; vitamin K3: 1,000 mg; vitamin C: 12,000 mg; Folic acid: 1,330 mg; Niacin: 7,000 mg; Mn
(MnSOy): 150-450 mg; Zn (ZnSOy4): 400-850 mg; Mg (MgSOy): 11,000-14,000 mg

Bang 2: Thanh phan sinh héa ctia thiic 4n vién va thic dn tu ché bién (khdi lugng kho)

Thinh phin | D6 khé (%) | Protein (%) Lipid (%) Tro (%) Carbohydrate (%) N“‘(‘Ig(jtr';‘)?'"g
TACN 93,5° 41.6° 597 15.92 36,5 18.51°
0% LLP 7.7 40,32 5.02 16,5 382 18,09
20% LLp 87.9% 39,92 6.28¢ 15.6° 37,48 18.45°

Ghi chii: Gid tri trung binh £ SD (n = 3); cdc chit cdi khdc nhau trong cing mot cét biéu hién sw
khdc biét co ¥ nghia thong ké (P < 0,05)

Sau khi bd tri, tdom dudc cho #n 5 lan/ngay (7,
10, 13, 17 va 21 gid). Thai gian thi nghiém la
60 ngly. Moi ngay nudc dudc thay 20 — 30%/bé.
Céc thong s6 mdi trudng duge do hai lan/ngay
(lic 7 git va 14 gio). Pd min dugc do bang khic
xa ké Master (Atago, Nhat Ban), pH 7-8 do bang
test pH (Piic), oxy hoa tan va nhiét do do bang
may do oxy (SevenGo pro; Mettler Toledo, USA),
Ammoniac va do kiém bé“mg bo kiém tra bd test
(buc).

Két thic thi nghiém, tom dudc xdc dinh ti
1é séng, toc dd ting trudng, luong thdc #n #n
vao (FI%/tom/ngay), hé sb thic in (FCR), hé
s6 chuyén héa protein (PER), hiéu suét tich ldy
protein (PE), hoat tinh ciia enzym tiéu hoa.

Thu mau enzyme tiéu héa: Sau 60 ngay thi
nghiém, tom dudc ngling cho an sau 24 gid va
tién hanh thu ba tom/bé d€ phan tich enzyme
tiéu hoa. Tom dudc ngdm trong nudc da nam
phit, md 1iy da day va rudt cta tdm cho vio
ong Ependof. Céc miu dudc nghién nhd trong
dung dich dém (20 mM mono kali photphat va
6 mM natri clorua) & pH 6,9. Li tim & toc do
4.200 vong/phiit trong 30 phit va thu phan ndi
phia trén sau d6 mau dugc bao quéan & -80°C cho
dén khi phan tich. Ham lugng a-amylase trong da
day va rudt dudc phan tich theo phuong phap cia
Bernfeld [24]. Hoat ddng cuia pepsin trong da day
va hoat dong cta chymotrypsin trong rudt dugc
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phan tich bang cic phuong phap ctia Worthington
[25].

Thi nghiém 2

Ciac nghiém thic: Thifc 4n vién (TACN), 0%
LLP va 20% LLP dudc phdi tron véi 1% Cr,O3
lam chét danh diu cho tom an. Tom dudc cho an
bdn lan/ngay trong thoi gian hai tuan trude khi
tién hanh thu phan.

B6 tri thi nghiém: Thi nghiém bd tri cic
nghiém thitc gdm: TACN, 0% LLP va 20% LLP;
thi nghiém dugc b6 tri giébng nhu thi nghiém
1, khéi lugng tom trung binh 1a 1040,05 g/con.
Thai gian thu phan khoang 30 ngay dén khi thu
du lugng phan phan tich (10 g phan kho).

Chim séc va cho dn: Tom dudc cho #n bdn
lan/ngay vao lic 7, 12, 17 va 21 gid. Sau mot
gid cho dn, bé tdm nuodi sé loai bé hét thic in
du thita va bat diu thu phan. Phan tdm dudc thu
vao ngay thi 15. Thic an thi nghiém, phan tom
dugc phan tich ham lugng Cr, O3, protein va nang
luong (theo phuong phép clia AOAC [26]) dé xac
do tiéu hoa thic an theo phuong phap ctia Cho
et al. [27].

+ Cong thuc tinh:

- TLS (%) = (s6 luong tom & cudi thi nghiém)
/ (s6 lugng tom ban dau) * 100

- SGR (%/g/ngay) = (Ln (Wf) -Ln (Wi)/t)) *
100

- DWG (g/ngay) = (Wf- Wi) / t;
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- FI (%/tom/ngay)
WW[fxWixt)

- FCR = lugng thtc én tiéu thu & dang vat chit
kho /ting trong

- PER = (Wf - Wi) / lugng protein an vao

- PR = (Protein cta tom cudi — Protein ctia
tom dau) / lugng protein dn vao.

(Trong d6, Wi: khdi lugng trung binh tom dau;
Wf: khéi Iugng trung binh tdm cubi; t: thoi gian
(60 ngay)).

+ Thu mau

- Thu méu thdc &n:

Thiic 4n sau khi phdi tron dudc mang di siy
va phan tich céc chi tiéu am do, protein, lipid,
khodng, ning lugng, Cr,O3 ban dau.

- Thu méiu phan

Mau phan dudc thu bing cach siphon ddy. Phan
tom sé dé lang va xa ra ddy bé qua vot ludi. Sau
mdi 1an thu, phan dudc rita sach bang nudc cét
va siy kho & 60°C trong 24 gid, bio quan lanh &
nhiét d6 dudi 4°C. Toan bd lugng phan thu dudc
cho vao ti sy 105°C trong 24 gio dén khi da
khéi lugng (10 g phan) dé€ phan tich céc chi tiéu
vé do tiéu héa, am do, tro, protein, lipid, ning
lugng va Cry03.

+ Phuong phéap phan tich Cr,O3

Cr;03 dudc phan tich theo phuong phéap cia
Furukawa et al. [28].

Nong do CryOs: Pugc xic dinh theo phuong
trinh y = 0,2089x + 0,0032.

Trong d6: y 1a d6 hip thy; x 1a% Cr,03

Tinh toan do ti€u hoa theo cac cdng thic

- Po tiéu héa thic ian: ADCTA (%) = 100 —
[100 * (%A/ %B)].

- Po tiéu héa ctia mot s6 dudng chit ADC
(protein, nang lugng, lipid):

ADC(P, NL, L) (%) = 100 - [100*(%A/%B) *
(%B’1%A)].

Trong d6, % céc chit tinh theo khdi lugng kho;
A: chit danh du c6 trong thiic dn; B: chit danh
diu c6 trong phan; A’: chit dinh dudng c6 trong
thic 4dn; B’: chét dinh dudng c6 trong phan.

thic an ti€u thu /
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D. Xu li sé liéu

Ciac sd liéu dugc phéan tich biang phan mém
SPSS 20.0. Nghién ctu so sanh trung binh hai
mau doc 1ap d€ xdc dinh su khdc biét gitta cac
nghiém thdc v6i muc y nghia p < 0,05.

IV. KET QUA VA THAO LUAN
A. Moi truong nudc nudi tém

Két qua moi trudng nudc trong thi nghiém
nudi tom cho thiy bién dong méi trudng giiia
cac nghiém thic khong khiac nhau, nguyén do
ngudn nude cip dung cho thi nghiém da dugc
diéu chinh phu hop trudc khi thay nudc vao bé
mdi ngay.

Do kiém cla nudc nudi tom trong sudt thoi
gian thi nghiém dao dong tu 129-130 mg/L
CaCO3 va d6 man cta nudce la 1941,0%,. Theo
QCVN (02-19:2014 /BNNPTNT) [29], do kiém
thich hop cho su phat trién ctia tom thé chan trang
dao ddng trong khoang 60 — 180 mg/L CaCOs.
Do min tot nhit d€ tom ting trudng nhanh 1a 10
— 30 g/L [16]. BE nudi dugc suc khi lién tuc nén
muc oxy dao dong trong khoang 4,6 — 5,4 mg/L.
Theo Nonwachai et al. [30], khoang oxy dam bao
cho tom sinh truéng binh thudng la > 4 mg/L.
Nhu vy, cic yéu té moi truong trong thi nghiém
nay nam trong khoang thich hop cho tom ting
trudng.

B. Su tdng trudng va ti 1é song ciia tom

Sau 60 ngay thi nghi€ém, & nghiém thic 0%
LLP c6 gia tri DWG (g/ngay), SGR (%/ngay) va
TLS (%) thip hon 20% LLP nhung khac biét
khong c6 y nghia théng ké (p < 0,05) (Bang 4).
Tuy nhién, cdc gia tri ting trudng & nghiém thuc
20% LLP c6 xu huéng gia tdng so v6i nghiém
thiic 0% LLP (PC2). Piéu nay chi ra ring mic
dd bot 14 keo dau thay thé 20% bot c4 trong thiic
an c6 sy anh hudng tich cyc 1én tang trudng va
ti 1& séng cla tdbm nudi.
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Bang 3: Cac yéu t6 mdi trudng thi nghiém

o™ TAN (mg/L) Nhiét 36 (°C) pH D6 man (%) Oxy (ppm)
129-130 0,01-0,07 26,5-285 75-8.1 1910 4.6-54

Bang 4: Su ting trudng va ti 1& sdng ctia tdm vdi cac loai thic in khic nhau

NT Wi (g) Wi (g) DWG (g/ngiy) SGR (% g/ngay) TLS (%)
TACN 0,920,032 21,9641 77° 0.36+0,03" 5.38+0.18° 86,246,752
0%LLP 0.93+0,01° 15.4520.64° 0,25+0,012 4,76+0,06° 86,744,559
20%LLP 0,93+0,06° 15,840,542 0,25+0.01 48120170 54,342 472

Két qua so sanh véi TACN: Nhin chung, su
tang trudng cta tom & TACN c6 gid tri cao hon
so véi thic an xay dung (0% LLP va 20% LLP).
Vi gié tri protein (39,9% va 41,6%) gitta thiic &n
cong nghiép va thic in xay dung khac biét thdng
ké v6i nhau (Bang 2). Két qua vé ting trudng &
TACN trong nghién citu chi mang tinh so sinh
v6i diéu kién thifc An nuoi tdm thuc té hién nay.
Bén canh d6, ti 1& séng clia tdm nudi dat gid tri
tir 86,2 — 94,3%, thap nhit & thifc in cong nghiép
va cao nhit ¢ nghiém thiic 20% LLP. Nhu vy,
bot 14 keo dau thay thé bot cd 20% c6 thé gitip
tom thé nudi tang trudng binh thudng va khong
4nh hudng dén ti 1& séng cia tdom. Trong nghién
clu ndy, ti 1& sdng cla tom c6 gia tri cao hon
ngay ca so vé6i thiic an vién cong nghiép nudi
tom hién nay.

Két qua ndy ciing tuong tu nhu nghién ciu
cua Nawwar et al. [12] trén tom cang xanh (M.
rosenbergrii), bot 1a L. leucopephala (Lam) cé
thé thay thé bot ca 1én dén 25% ma khong anh
hudng 1én tang trudng cta tom. Nghién ciu cia
Sotolu et al. [31] thay thé bot ca bﬁng bot hat
L. leucocephala (LSM) dbi vé6i ca tré gidng (C.
gariepinus) ciing cho thiy rang khong cé su khac
biét dang ké vé ting trong, PER, FCR va SGR
clia cd &n theo khau phan 0% va 25% LSM.

C. Hiéu qud su dung thiic dn

Bang 5 cho thiy thiic in thay thé bot c4 s& lam
tom giam bat mdi. Cu thé 1a lugng thiic in in vao
(FI) cia tdbm 6 0% LLP tir 2,00 (%/tdom/ngay)
giam con 1,87 (%/tdm/ngay) & 20% LLP. Tuy
nhién, su khic biét nay khong c6 y nghia thong
ké (p > 0,05). Céc gid tri vé hé sb thiic dn (FCR),
hiéu qua st dung protein (PER), hiéu suit tich
lay protein (PE) & nghiém thic 20% LLP cé xu
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huéng tot hon nghiém thifc 0% LLP nhung khong
c6 y nghia théng k& (p > 0,05).

Két qua nay cho thiy, miic du FI (%/tom/ngay)
6 20% LLP thap hon so v6i 0% LLP nhung gia
tri chuyén héa thic in dudc cai thién. Két qua
nay cling tuong tu nghién ciu cia Vogt et al.
[10] vé viéc st dung 14 L. leucocephala ngam va
khong ngadm lam thdc dn trén tom su (Penaeus
monodon). Két qué cho thiy su ting trudng va ti
1é séng ctia tdm & ché do in L. leucocephala dudc
Xt 1i ngdm vugt trdi hon so véi ché do an dau
nanh, mdc du khac biét khong cé y nghia (p <
0,05). Nghién ctiu ciing thiy ring cdc ngudn dinh
dudng da dang trong nguyén li€u (la keo dau) da
hd tr¢ cho ting truéng midc du khi phan tich céc
gia tri dinh dudng trong thiic an la tuong tu nhau
vé protein, carbohydrate va lipid trong thic in.

LLP lam giam su hip din bit moi. Akande et
al. [32] cho biét trong 14 ciy L. leucocephala
c6 chita mimosine (Ia mdt loai acid amin phi
protein) va tannin. Pay 13 hai chit khang dinh
dudng sé lam giam kha ning bat mdi va hip
thu dudng chit & vat nudi. Tuy nhién, két qui
cho thdy mic dd tic dong protein thuc vat trong
thic dn khong nhiéu (c6 thé qud trinh xd 1i 14
cdy ngam va phdi kho da 1am chét khang dinh
dudng trong 14 LLP gidm thip & miic thich hop
cho tdm). Hon nifa, ti 1¢ sdng (TLS %) cta tom
dat dugc gid tri cao nhit (94,3%) & nghiém thiic
20% LLP trong khau phan. Diéu nay ciing phu
hop véi nhan dinh ctia Shelton et al. [9] vé gid
tri dinh dudng bot 1a L. leucocephala bdi ham
lugng protein va carotenoine cao, cin bing axit
amin, chia nhiéu vitamin da hd trg thuin 1i cho
su hip thu va chuyén héa vat chit dinh dudng
cho tdm nudi nén vat chét chuyén héa trong co
thé tom ting Ién.
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Béang 5: Hiéu qua st dung thic dn cda tdm trén cac loai thic an

NT FI (%/tom/ngay) FCR PER PE
TACN 1,70+0.1C7 1.07+0,132 244029 40_.8+4.00°
% LLP 2,000,142 1,5420,11° 1,8550,14° 33.2342.13
20%LLP 1.87+0,06° 1.42+0,05 2.01£0.07 35.0+1.97

Ghi chii: Gid tri trung binh £+ SD (n = 3); cdc chit cdi khdc nhau trong ciing mot cot biéu hién sw
khdc biét cé ¥ nghia thong ké (P < 0,05)

Két qua nghién ctu trén mot sb loai thiy
san khic ciing cho thdy, & cd tré gibng (C.
gariepinus), khdu phan in thay thé bot ca bing
0% bot hat Leucaena (LSM) va 25% LSM khong
c6 su khac biét dang k€ gitita cdc muc ting trudng,
PER, FCR va SGR [31]. Nghién cifu trén mot sb
loai protein thuc vat khac lam thdc an cho tom
thé (L. vannamei), Amaya et al. [33] cho ring tom
(L. vannamei) nudi trong ao c6 thé thay thé bot
ca bing 39,6% kho dau nanh va 4,8% bot gluten
ngd ma khong anh huéng dén ting truéng, FCR
va ti 1& sébng cta tom. Nghién ctiu cia Yun et al.
[34] ciing khiang dinh tdm thé chan tring dudc
thay thé bot cd bang bot ddu nanh 1én dén 33%
trong khiau phan vin ddm bdo ting trudng clia
tom. Viy, bot keo diu hoan toan c6 thé thay thé
bot cd trong thdc dn cho tom 1én dén 20%.

D. Hoat tinh enzyme tiéu hoa

Két qua phan tich hoat tinh enzyme tiéu héa
& da day va rudt tdbm cho thiy hoat tinh cta a-
amylase & rudt tom cao nhit & nghiém thiic khong
thay thé bot cd (0% LLP), mic du gid tri clia
enzyme nay trong da day la tuong tu nhau gita
cac nghiém thuc.

Hinh 1 cho thiy enzyme a-amylase trong da
day khong c6 su khac biét nhau giita cac nghiém
thic (p > 0,05). Tuy nhién, & rudt, a-amylase G
muc 0% LLP dat gia tri cao hon va khac biét
c6 y nghia (p < 0,05) v6i 20% LLP va thic an
vién. Hoat tinh enzyme pepsin trong da day va
chymotrypsin trong rudt, gitta cdc nghi€ém thic
khéc biét khong c6 y nghia thdng ké (p > 0,05).

Roy et al. [35] cliing ghi nhdn o-amylase hién
dién trong rudt tdm tuong ddi cao hon so véi
cic co quan khic. Song et al. [36] cho ring
nguodn protein c6 thé dnh hudng dén hoat dong
cua cac enzym tiéu hda trong gan tuy cda tom.
Kuz’'mina [37] cho ring hoat tinh enzyme sé&
bi anh hudng khi hoat ddong cho dn va thanh
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Hinh 1: Hoat tinh enzyme ti€u hoa ctua tom

phan sinh héa trong thic in thay d6i. Két qui
nghién ctiu cho thiy hoat tinh o-amylase giam
6 rudt khi LLP trong thic an chita 20% LLP.
Vogt et al. [10] nghién cttu anh hudng cua la
L.leucocephala 1én md t& bao rudt clia au triing
tom su (P.monodon). Nhém nghién cttu ghi nhan
rang t& bao R trong rudt tdm sé ton thuong khi
tom an c6 miic mimosine vugt 0,25% trong thic
an.

Nhu vay, hoat tinh enzyme ti€éu héa (amylase
va chimotripise) ctia tdm thé chan tring gidm
c6 kha ning chiu tic dong cta chit khang dinh
dudng (mimosine va tannin) 1én té bao niém mac
rudt, lam giam hoat tinh tiéu héa ctia enzyme trén
tom.

E. Do tiéu hoa thitc dn cia tém vdi cdc loai thifc
an khdc nhau

Bang 6 cho thiy dd tiéu héa thic idn (ADC-
Ta), do tiéu hoéa protein (ADC-protein), do ti€u
hoéa lipid (ADC-lipid) va do ti€u hoa nang lugng
(ADC-NL) lan luot 1a 79,3 — 83,7%, 92,0 —
94,5%, 92,1 — 98,0% va 87,9 — 92,4%. Gia tri cao
nhit & nghiém thifc thiic #n khong thay thé bot
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cad (0% LLP) va khac biét c6 y nghia (p < 0,05)
so véi cdc nghiém thiic TACN va thiic in thay
thé bot ca 20% LLP. O nghiém thic TACN va
thiic an 20% LLP gia tri ADC-Ta, ADC-protein
va ADC-nang lugng khong khac biét c6 y nghia
théng k& (p > 0,05). Tuy nhién, ADC-lipid & ca
ba nghiém thiic (Bang 6) déu khac biét nhau c6
y nghia (p < 0,05), thip nhit 3 TACN va cao
nhét & nghiém thidc 0% LLP.

Bang 6: D tiéu héa (ADC-dry) cia tom vdéi
cac loai thiic an khac nhau

NT ADC-Ta ADC- ADC-lipid | ADC-niing
(%) protein (%) (%) lieong (%)

TACN | 7931967 | 924=122"| 921083 | 883109

% | 83.7:021° | 945-030° | 98.0:061° | 924+005

20% | 8005181 | 92,05054* | 94.2+0,80° | 8795125

Ghi chu: Gid tri trung binh + SD (n = 3); cdc

chit cdi khdc nhau trong cing mét cot biéu hién
su khdc biét co ¥ nghia thong ké (P < 0,05)

Két qua nghién ctu cta Qiu et al. [38] vé
kha ning tiéu héa cac nguodn thuc vat nhu dau
nanh truyén thdng, dau nanh pepsoygen, dau nanh
NutriVance ctia tdm (L. vannamei) 12 g nudi
trong hé thdng tuan hoan cho thiy do tiéu héa
protein dao dong tit 77,6 dén 97,03% va do tiéu
héa nang lugng (62,27 — 82,56%), trong do, dau
nanh truyén thdng cho két qua cao nhét. Tuong
tu, Yang et al. [39] nghién cttu do tiéu hda cda
tom (L. vannamei) tif cic ngudn nguyén liéu dong
thyc vat khac nhau. Két qué cho thiy do tiéu héa
cac ngudn protein dong vat dao dong tir 52,83
dén 71,23%, trong d6, bot ca Peru c6 do ti€u
héa cao nhit. D¢ tiéu héa cac thanh phan nguyén
liéu thuc vat 1a 69,98 — 77,23%. Tac gia nay nhan
thiy protein va lipid tif nguon thuc vat va dong
vét dugc tom thé chan trang tiéu hoa tot. Ti 1é tiéu
hoa protein va lipid 1an Iugt nim trong khoang
87,89 — 93,18% va 91,57 — 95,28% dbi véi cic
ngudn nguyén liéu t thuc vat; 75,00 — 92,34%
va 83,72 — 92,79% dbi v6i cac san phim dong
vat. Nhu vay, két qua vé mic do tiéu héa céc
thanh phan dinh dudng (protein, lipid va ning
lugng) cia thiic an chia bdt 14 keo dau tuong tu
nhu do tiéu héa cac nguodn protein thuc vat khac
trén tom (L. vannamei).

V. KETLUAN

Keo dau thay thé bot ca & miic 20% LLP trong
thic in van cho két qua tot vé ting truéng (DWG
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g/ngay; SRG %/g/ngay), hiéu qua st dung thuc
in (FCR, PER, PE). Ti 1¢ sdng ctia tom nudi dat
gia tri tu 86,2 — 94,3%, cao nhit & nghiém thic
20% LLP.

Hoat tinh enzyme amylase va pepsin 6 da day
gitta cdc nghiém thdc khong khac biét nhau va
amylase & da diy cao hon rudt rat nhiéu. 0 rudt
hoat tinh amylase va chimotripsine bat dau giam
khi muc thay thé bot ca 1én 20% LLP.

Két qua vé do tiéu héa thiic in (ADC-Ti), do
tiéu hoa protein (ADC-protein), do ti€u hoéa lipid
(ADC-lipid) va do tiéu héa nang lugng (ADC-
NL) c6 gia tri cao nhit & nghiém thiic thiic in
khong thay thé bot ca (0% LLP). TACN va 20%
LLP trong thic dn cé do ti€u héa nhu nhau.

Nhém tdc gia dé xuit can nghién ciiu thay thé
bdt 14 keo dau & cac mic d6 cao hon va nghién
ctiu st dung bot 14 keo ddu lam nguyén liéu thuc
in cho nhiéu ddi tuong thiy san khac.
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