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ABSTRACT

The study was carried out to evaluate the use of gut weed (Enteromorpha sp.) and
blanket weed (Cladophoraceae) as protein source to substitute soybean meal
protein in practical diets for postlarval white leg shrimp (Litopenaeus vannamei).
A diet without seaweed meal served as a control was compared with six
experimental diets in which soybean meal protein was replaced by increasing
levels of gut weed or blanket weed protein (20%, 40% and 60%,) in practical diets
(35% protein and 7% lipid). The experiment was set up in 100 L plastic tanks
filled with water at a salinity of 10 ppt. Thirty shrimp postlarvae with mean initial
weight of 0.012g were stocked in each tank and fed the tested diets for 45 days.
The results showed that survival of the shrimp was not influenced by the feeding
treatments, ranging from 81.1 to 87.8%. Growth rates of the shrimp fed 20% and
40% replacement levels of gut weed or blanket weed protein in the diets were
better or similar to those fed the control diet. Shrimp fed the diet containing 60%
substitution level had poorer growth. However, significant differences were not
observed between the control and the other feeding treatments (p>0.05).
Additionally, the feed conversion ratio and protein efficiency ratio exhibited the
similar trend as observed for growth performance. Data indicated that gut weed
and blanket weed could be replaced up to 40% of soybean meal protein in
practical diets for white leg shrimp postlarvae.

TOM TAT

Nghién citu dwoc thuc hién nham déanh gid viéc sur dung rong bun (Enteromorpha
sp.) va rong mén (Cladophoraceae) lam nguén protein thay thé ’ protein bot ddu
nanh trong khau phan an cho hdu du trimg tém thé chan tring (Litopenaeus
vannamei). Thitc dn doi chitng khong chira bot rong bién, dwge so sanh véi 6 thir
an thi nghiém, protein bot ddu nanh duwoc thay thé bang protein bét rong bin hodc
protein bét rong mén véi cdc mire tang dan (20%, 40% va 60%) trong khéu phan
an (35% protein va 7% lipid). Thi nghiém duwoc bé tri trong bé nhwa 100 L & dj
man 10%o, khoi lwong tém ban dau la 0,012g véi mat dé nudi la 30 con/bé trong
thoi gian 45 ngay. Két qua cho thdy ti 1é song ciia tém khéng bi anh hudng béi
cdc nghiém thire thike an, dao dong 81,1 dén 87,8%. Toc dé tang trudng ciia tém &
nghiém thirc thay thé 20% va 40% protein ddu nanh bdng protein rong biin hodc
rong mén trong thirc dn, tot hon hodc twong dirong so véi nhom tém dn thire an
doi chimg. Tém dwgc cho an thirc an thay thé 60% cé sw sinh truong kém hon.
Tuy nhién, khéng cé sw khdc biét thong ké (p>0,05) gitta nghiém thirc doi chimg
va cac nghiém thicc khac. Thém vao do, hé so tiéu ton thire an va hiéu qua sir dung
protein biéu thi khuynh hwéng twong tw véi téc do tang trong. Két qua cho thdy
protein bot rong bun va protein bt rong mén cé thé thay thé protein bot ddu nanh
dén 40% trong khdu phan an cho tém thé giong.
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1 GIOI THIEU

Trong phdi ché thirc an cho cac loai thuy san
nudi, bot ca dugc st dung lam nguén protein
chinh. Tuy nhién, giad bt ca ngay cang tang, bot
dau nanh la mot trong cac loai nguyén li¢u dugc st
dung phd bién lam ngudn protein thyc vat dé thay
thé mot phan bot ca trong khau phan an cho ca,
tom (Sudrez, et al., 2009; Rana et al., 2009; FAO,
2013). Bén canh do rong bién ciing duoc su dung
lam ngudn protein thay thé phu hop trong thirc an
thiy san (FAO, 2003; Costa et al., 2013). Rong
ban  (Enteromorpha sp.) va rtong mén
(Cladophoraceae) thudc nganh rong luc c6 gia tri
dinh dudng cao, gidu axit amin va axit béo thiét
yéu, xuat hién ty nhién véi sinh lugng kha 1én
trong cac thuy vuc nudc lg (ao nudi tom quang
canh, kénh, muong...) ¢ cdc tinh Pdng bang song
Curu Long, 1a d6i tuong rat c6 tiém ning trong nub6i
trong thuy san (ITB-Vietnam, 2011; Nguyén Thi
Ngoc Anh va ctv., 2013a). Nghién cfru cua Cruz-
Suarez et al. (2009) nhan thdy khi b6 sung 3,3%
bot rong bun Enteromorpha trong khau phan in
cho tdm chén trang, tom co6 toc do ting truong
nhanh hon, hé s tiéu ton thirc an thdp hon va mau
sdc tom dam hon so v&i nhom tom duge bd sung
hai loai rong nau (Macrocystis sp. va Ascophyllum
sp.). Nghién ctru khac ctia Nguyén Thi Ngoc Anh
va ctv. (2013b) cho thiy protein bot cé ¢6 thé dugc
thay thé 30% protein rong mén va 45% protein
rong bun trong thitc an vién cho ca tai tugng
(Osphronemus groramy).
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Tom thé chan tréng (Litopenaeus vannamei)
dugc nudi thanh cong ¢ Viét Nam trong nhitng
nam gﬂ?m day, do chiing c6 mot sb6 dic tinh wu viét
hon so v&i tom st nhu téc d¢ tang truong nhanh,
chiu dung tdt hon d6i voi nudi & mat do cao, nhu
cau protein trong khau phan an thip (35%), dic
biét su dung protein thyc vat hi¢u qua hon trong
thirc an vién (Cruz-Suasrez, 2010; Liao and Chien,
2011). Vi thé, myc tiéu cua nghién ciru nhim xéac
dinh dwoc muc thay thé protein déu nanh béng
protein rong bun va rong mén thich hop trong phdi
ché thirc in cho tom thé chan tring gidng. Két qua
dat duge co thé khuyen khich nong ho st dung
ngudn rong san c6 lam thirc an cho tom, ca.

2 PHUONG PHAP NGHIEN CUU
2.1 Thikc an thi nghiém

Thiét lap cong thirc thirc an thi nghiém duogc
tinh toan dya trén chuong trinh Solver trong phan
mém Excel. Ti 1& protein bot ca va protein bot dau
nanh 14 2:1. Rong biin va rong mén dugc thu tir ao
tom tham canh bd hoang ¢ Bac Liéu, rira sach, tach
bo rong tap va rong gia, phoi kho trong bong ram
va rong khé dugc xay thanh bdt min. Cac nguyén
liéu gém bot rong biin, bot rong mén, bot ca, bot
déu nanh, bot mi va cam gao dugc phén tich thanh
phan sinh hoa trudce khi ph01 ché thirc n (Bang 1).
Cac nguyén lidu khac gdbm dau muec, lecithin,
premix khoang-vitamin va gelatin (chat két dinh
cac nguyén lidu trong hon hop thirc in).

Bang 1: Thanh phin sinh héa ciia cic nguyén li¢u (% khoi lrgng khd)

Nguyén liéu (%) Am dd Protein Lipid Tro Xo NFE
Bot ca Kién Giang 8,82 60,1 7,56 20,7 0,12 11,4
Bot d4u nanh 9,19 44.6 2,97 8,7 3,25 40,5
Bot rong bun 7,35 25,3 1,94 26,5 1,98 44,3
Bot rong mén 7,41 26,2 2,03 23,8 4,84 432
Cam gao 8,59 12,5 10,7 8,96 9,11 58,7
Bot mi 10,9 4,17 1,98 2,14 3,22 88,5

* Bot dau nanh ly trich dau, ¢é nguon goc tir Argentina

Trong cong thuc phél ché thtc 4n, protein bot
d4u nanh duoc thay thé bang protein bot rong bun
hodc protein bot rong mén & cac muc thay thé tang
dan 1a 20, 40 va 60%. Trong d6, nghiém thirc d6i
chimg khong chita bot rong biin va rong mén. Tat
ca cac nghiém thirc thirc an duoc thiét 1ap c6 cing
ham lwgng protein (35%) va lipid (7%). Cac
nguyén liéu duge tron déu, gia am va duge ép qua
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may ¢p thu cong thanh vién va phoi kh6 duéi anh
ning mit troi khoang 3-4 gio dé dat d6 4m 10-
11%. Thtc an thi nghiém dugc bao quéan trong ti
lanh dé sir dung trong subt thoi gian thi nghiém.
Thanh phan sinh hoa co ban (dm do, protein, lipid,
tro, xo va carbohydrate) cta thuc an thi nghiém
duoc phan tich (Bang 2) theo phuong phap AOAC
(19995).
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Biang 2: Thanh phin cic nguyén liéu trong nghiém thire (% khdi lrgng khd)

Nghiém thirc PC  20%RB  40%RB  60%RB  20%RM  40%RM 60%RM
Bot ca KG 36,0 36,0 36,0 36,0 36,0 36,0 36,0
Bot dau nanh* 24,2 19,4 14,5 9,71 19,4 14,6 9,72
Bot rong buin - 8,51 17,1 25,6 - - -
Bot rong mén - - - - 8,26 16,6 24,8
Cam gao 13,5 15,4 17,1 18,1 15,3 16,8 18,2
Bot mi 20,5 15,1 9,76 5,10 15,5 10,6 6,29
Dau muc 1,20 1,08 0,98 0,94 1,09 0,99 0,43
Lecithin 0,50 0,50 0,50 0,50 0,50 0,50 0,50
Premix 2,00 2,00 2,00 2,00 2,00 2,00 2,00
vitamin

Gelatin 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Tong 100 100 100 100 100 100 100
Thanh phan sinh héa cua thirc an thi nghiém (% khdi lugng kho)

Do 4m 10,2 11,0 11,5 11,4 10,5 11,6 10,6
Protein tho 35,4 35,2 35,2 35,0 35,3 353 35,1
Lipid tho 7,50 7,19 7,03 7,14 6,98 7,02 7,30
Tro 17,2 18,4 18,7 20,1 18.8 19,6 20,3
Xo 4,41 4,84 5,31 5,84 4,69 5,12 5,40
NFE 35,6 34,4 33,7 31,9 343 33,0 31,9
Ca 2,82 2,81 3,01 3,95 2,91 3,13 2,87
p 2,76 2,67 3,08 2,95 2,79 3,08 2,77

2.2 B6 tri thi nghiém

Thi nghiém gdm 7 nghiém thirc thirc an, dugc
b tri hoan toan ngau nhién, mdi nghiém thirc dugc
lap lai 3 lan. Nghiém thtrc d6i ching khong chira
protein bot rong bun va rong mén, 6 nghiém thirc
con lai protein bot ddu nanh dugc thay thé béng
protein rong bun hodc protein bot rong mén theo
cac mirc ting dan 20%, 40% va 60% (Bang 2).

2.3 H¢ thong thi nghiém va quan ly

Hé théng thi nghiém dwgc bd tri bén ngoai,
phia trén duoc che bing ludi giam sang. Thé tich
bé nuéi 100 lit véi thé tich nude 1a 70 lit. Tom thé
post 12 dwoc thuin dudng 4 ngay trudc khi bé tri
thi nghiém, chon tom khoe va déng kich ¢& véi
khdi lugng trung binh 1a 0,012 g dugc nudi & do
minl0% va mat do 1a 30 con/bé va suc khi
lién tuc.

Téom dugc cho an theo nhu ciu, cho an 4
lan/ngay vao ltic 6h, 11h, 16h va 21h. Sir dung san
an cho tém an, sau khoang 1h kiém tra san an dé
diéu chinh luong thirc dn cho tom dam bao tom in
thoa man. Ché d¢ thay nudc 1a 5-7 ngay thay 1 lan,
mdi lan thay 30-50% lugng nudc trong bé.

2.4 Thu thép sb liéu

Cic yéu t6 méi truomg: Nhiét d6 va pH duge
do bang may do pH-nhiét 6 2 lan/ngay vao luc 7h
va 14h. Ham luong NO,; NH4/NH; (TAN) va do
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kiém duoc xac dinh 7 ngay/lan bang bg test SERA
cua Puc san xuat. Mau nudc duge do trude khi
thay nudc.

Céc chi tiéu danh gia tdm thi nghi¢m: Kh(”:)i
lugng t6m ban dau dugc xdc dinh bang cach bat
ngau nhién 30 con, can timg céa d¢ tinh gia tri trung
binh. Téang truong veé khoi lugng cua tom duoc xac
dinh sau moi 15 ngay, moi lan thu ngau nhién 10
con/bé. Khi két thﬁp thi nghiém, s6 tom con lai
dugc cén tung ca the d€ tinh khoi lugng cudi va ty
1€ song.

.- Tile song (%) = (s6 tom con lai/ s6 tom ban
dau) x 100

— Tang trudng theo ngay (g/ngay) = (We-
Wd)/Thoi gian nuoi

— Tang truéng diac biét (%/ngay) = 100 x
(LnWc¢ — LnW@)/Thoi gian nuoi

— Haé sb tiéu ton thic an (FCR) = Tong luong
thtre an st dung/Tang trong

— Hiéu qua st dung protein (PER) = Tang
trong/Protein dugc an vao

Trong d6, Wd: Khbi luong dau, We: Khéi
lugng cudi

2.5 Xirly sb liéu

Cég sb lie::u dqc_rc tinh gia tri trung binh va do
léch bang phan mém Excel. Su khac biét gilra cac
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nghiém thirc dugc phan tich thong ké bang phwong
phap ANOVA véi phép tht TUKEY & mutc y
nghia p<0,05, sir dung chuong trinh SPSS 14.0.

3 KET QUA VA THAO LUAN
3.1 Céc yéu td mdi truong

Béng 3 biéu thi cic yéu té moi trudng trong bé
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nuéi. Nhiét do va pH giita budi sang va budi chiéu
trong qué trinh thi nghiém it bién dong va twong tu
gitta cac nghiém thire, dao dong trung binh 1an luot
1a 27,4-30,2°C va 7,5-8,3. Bién dong do kiém giira
cac nghiém thic tir 94-109 mg CaCOs/L. Céc yéu
t6 nay déu nam trong khoang thich hgp cho sy phat
trién clia tom thé chan trang (Tran Viét My, 2009).

Bang 3: Nhiét d9, pH va dd kiém trung binh trong thoi gian thi nghiém

Nghiém Nhiét d¢ (°C) pH P kiém TAN NO2
thirc Sang Chiéu Sang Chiéu (mgCaCOs/L) (mg/L) (mg/L)
bC 27,5+0,7 30,2+0,9 7,6+0,2 8,2+0,2 94+31  0,18+0,13  2,13£1,50
20%RB 27,5+0,7 30,0+0,9 7,7£0,2 8,3+0,2 109+£25  0,18+0,13  2,01+1,48
20%RM 27,5+0,7 30,0+0,8 7,6+0,2 8,2+0,1 99+29  0,18+0,12  2,03+1,52
40%RB 27,5+0,7 29,7+0,8 7,6+0,2 8,2+0,1 95+19  0,17+0,12  2,13+1,50
40%RM 27,440,7 29,8+0,8 7,7+0,2 8,3+0,1 95+21 0,17+0,12  1,94+1,45
60%RB 27,5+0,7 29,8+0,8 7,5+0,2 8,3+0,1 96+28  0,18+0,13  2,23+1,63
60%RM 27,5£0,7 29,9+0,8 7,6+0,2 8,2+0,1 99+16 0,18+0,12  2,14+1,49

Cdc gid tri thé hién trén bang la gid tri trung binh va do léch chudn

Trong thoi gian thi nghiém cho thiy ham lwong
TAN va NO, trong bé nudi ting theo thdi gian
nudi va khong khac nhau nhiéu giita cdc nghiém
thte, bién dong trung binh lan luot trong khoang
0,17-0,18 va 1,94-223 mg/L. Nghién ciu cua
Schuler et al. (2010), vé anh huong két hop cua
doc tinh cia TAN va NO, d6i v6i hau au tring
tom thé chan tring (tr PL25- PL45) & d6 min
10%o, nhiét do 28°C, va pH 1a 7,8. Két qua cho thiy
gia tri 48 gio LC50 dbi voi TAN la 39,72 (2,09
mgNH3/L) va NOy la 153,75 mg/L. Trong thi
nghiém nay, bé nudi duge thay nude 5-7 ngay/lan
va mau nudc dugce xac dinh trude khi thay nude do
d6 ham lugng TAN va NO, ¢6 thé khong gay doc
cho tom thi nghiém.

3.2 Ting truéng va ti 1é song ciia tom thé
chin tring sau 45 ngay nudi

Ti 1& séng cua tom khi két thuc thi nghiém
dao dong trung binh tir 81,1 dén 87,8% (Bang 4) va
khac biét khong co ¥ nghia thong ké giita cac
nghiém thirc (p>0,05). Diéu nay cho thiy, ham
lwong protein rong bun va protein rong mén thay
thé protein bot ddu nanh dén 60% van khong lam
anh huong dén ti 16 séng cta tom thi nghiém.

Hinh 1 cho biéu thi khdi luong cua tom thi
nghi¢ém bi anh hudng bdi nghiém thuc thuc an
dugc tim thay vao ngay nuéi 15 va khuynh hudng
nay duy tri dén khi két thic thi nghiém. Trong do,
tom & nghiém thirc thirc an thay thé 20- 40%
protein rong bun va 20% protein rong mén c¢6 khoi
lwong 16n hon so véi nhom tém & nghiém thuce dbi

ching. Tuy nhién, d6i voi nghiém thic thay thé
40-60% protein rong mén va 60% protein rong
bun, t6m c6 khéi lvong nho hon déi chimg.

Téc do tang truong cia tom thi nghiém gém
tang trudng theo ngay (DWG) va tang trudng dac
biét (SGR) c6 cing khuynh huéng voi khbi lwong
cubi. DWG va SGR c6 gié tri cao nhét & muc thay
thé 20% protein bot déu nanh bing protein rong
bun hodc rong mén (0,060-0,062 g/ngay va 11,84-
11,93 %/ngay) va thip nhit & mic thay thé 60%
(0,041-0,043 g/ngay va 11,03-11,14%/ngay). Hai
nghiém thirc con lai v&i muc thay thé 40% tom co
tbc d6 tang truong twong duong so v4i nghiém
thirc d6i chimg. Két qua phan tich théng ké cho
thdy khong c6 su khic biét c6 y nghia (p>0,05)
giita nghiém thirc dbi ching so véi tit ca cac
nghiém thirc thay thé bang protein bt rong bun va
rong mén & cac mirc 20%, 40% va 60%. Ngoai ra,
& cing muc thay thé, thic an chita bot rong bun
cho ting truong kha tot hon so véi thic an chira
bot rong mén.

Két qua trong nghién clru nay twong tu véi
nghién ciru cta Silva and Barbosa (2009), danh gia
su bd sung rong do (Hypnea cervicornis vi
Cryptonemia crenulata) voi cac mirc 0, 13, 26 va
39% trong phéi ché thirc n cho tom thé PL15 voi
thoi gian thi nghiém la 45 ngay. Téac gia cho réng
b6 sung rong bién khong anh huéng dén ti 1 song
clia tom va dat 92-97%. Tuong tu, khéi lwong cudi,
tang trong, ting trudng tuong ddi cua tom thé khac
biét khong c6 y nghia gitra cac nghiém thirc.
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Hinh 1: Khéi lwong ciia tom thé theo thoi gian nudi

Bang 4: Ti 1¢ séng va ting truéng cia tom thé chan tring sau 45 ngay nudi

Nghiém thirc Khoi lwong dau (g) Khoi lrong cudi (2) DWG (g/ngay) SGR (%/ngay) Ti Ié song (%)

PC 0,012£0,004 2,46+0,38%¢
20% RB 0,0120,004 2,7840,23¢
20% RM 0,012£0,004 2,70+0,10b
40% RB 0,0120,004 2,5240,272¢
40% RM 0,0120,004 2,45+0,282¢
60% RB 0,01240,004 1,97£0,36%
60% RM 0,0120,004 1,86:0,09°

0,054+0,008%  11,65+0,30% 81,1+1,9°

0,062+0,005°  11,93+0,18¢ 81,1+1,9°
0,060+0,003%  11,84+0,09" 82,243,8°
0,056+0,006%  11,75+0,22b 87,8+1,9°
0,054+0,006%  11,64+0,25%¢ 85,6+5,1°
0,043+0,008%  11,14+0,43® 87,8+5,1°

0,041£0,002*  11,03+0,12° 84,4+1,9°

Cdc gid tri trung binh trong ciing mét cot ¢é chit cdi khdc nhau thi khéc biét ¢6 y nghia thong ké (p<0,05)

Trong nghién ctru nay, thay thé 10% protein bot
dau nanh bang protein rong bun hodc rong mén
tuong Ung vai ti 1& bot rong bun va bot rong mén
trong cong thic thitc an theo thu tu la 8,51 va
8,26% da cai thién tang trudng cia tom cao hon
nhiéu so v&i nghiém thirc thirc an ddi chimg. Két
qua nay phu hop véi cac thong tin tong quan vé sir
dung rong bién lam thirc dn cho tom ciia Cruz-
Suarez et al. (2008). Tac gia nhan thy hau hét cac
nghién ciru st dung bot rong bién bd sung voi ty 1&
thap (thap hon 10%) trong khiu phan in cua tom,
tom c6 toc do ting truong nhanh va ti 16 song cao
hon so v6i tom an thirc dn d6i chimg va chét luong
san pham ciing dugc cai thién nhu thit tom c6 sic
t cao hon va lugng cholesterol thap hon. Hon nita,
tac gia cling tim thay ti 1& rong bién dugc bd sung
ti wu tuy thudc vao loai rong bién hay dbi tuong
st dung, vi du tde do tang trudng cua tom thé chan
trang (0,45 g) tot hon so véi dbi ching khi bo sung
bot rong Macrocystis pyrifera vao thirc an voi ti 1€
thip 2-4%. D6i v6i tom Farfantanpenaeus
carliforniensis, bd sung 4% bot rong Sargassum
duogc xem 1a thich hop.
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Nghién ctru khac cua Cruz-Suarez et al. (2009),
so sanh su bo sung 3 loai rong gdm rong bun Ulva
clathrata va hai loai rong nau (Macrocystis

pyrifera va Ascophyllum nodosum) véi mic 33 g

bot rong/kg thic &n cia tom chén tring (L.
vannamei) ¢6 khéi lwong trung binh 1,6 g/con
trong 28 ngay. Két qua cho thdy nhém tom dwoc
cho an rong bun (U. clathrata) da cai thién chat
lugng vién thirc dn, kha nang bat mdi cao hon, cai
thién hiéu qua st dung thtrc an, hiéu suét ting
truong tot hon so véi hai loai rong nau. Tac gia cho
rang c6 thé rong bun ¢6 gia tri dinh dudng cao hon
hai loai rong nau.

Nhiéu nghién ciru vé thanh phan dinh dudng
clia cac loai rong bin di tim thay rong bun chira
18 loai acid amin va khoang chét, cao hon cac loai
rong khéc, ti 18 giita acid amin thiét yéu va khong
thiét yéu (EAA/NEAA) 1a 0,62. Nhiing acid amin
thiét yéu chiém khoang 53% trong tong ham luong
acid amin. Ngoai ra, rong bun rit giau cac acid béo
thiét yéu mach cao khong no (Qing et al., 2006;
Nguyén Thi Ngoc Anh va ctv., 2013a). Theo
Manivannan et al. (2008), cac loai rong Ulva,
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Enteromorpha rit giau cac vitamin va khoang chét
nhu Mg, Fe, Ca, K, Na, P, Zn. Rong mén
(Chladophoraceae) ¢ cac thuy vuc nude lg PBSCL
c6 gia tri dinh dudng kha cao: ham lugng protein
(8,35-18,71%), lipid (0,78- 2,91%), tro (18,14-
32,22%), x0 (4,94-10,24%) va carbohydrat (34,50-
55,27%). Thanh phan acid amin ctia rong mén gom
10 loai acid amin thiét yéu, trong d6 phenylalanine
chiém ti 1& cao nhat, ké dén 1a leucine va valine.
Dbi v6i acid amin khong thiét yéu thi acid glutamic
va aspartic ¢6 ham luong cao nhét trong tong acid
amin (ITB-Vietnam, 2011). Ca hai loai rong nay c6
thé 1a thtrc an t6t cho mot s loai tom cé c6 tinh an
thién vé thuc vat.
3.3 Hiéu qua s dung thirc dn

Luong thirc an in vao (FI), hé s tiéu ton thirc
an (FCR) va hiéu qua stir dung protein cua tom thi
nghiém duoc trinh bay trong Bang 5. FI & cac
nghiém thirc khong khac nhau nhiéu, dao dong
trung binh to 70,5-75,1 mg/con/ngay. FCR &
nghiém thirc thay thé 20% va 40% protein bot dau
nanh bang protein bot rong bun va rong mén (1,20-
1,37) thip hon so v6i FCR & nghiém thic d6i
chimg (1,39). Khi ting muc thay thé dén 60%,
FCR ting cao hon (1,68-1,78) so véi ddi chung.
Tuy nhién, sy khac biét gilra cac nghiém thirc thuc
an khong c6 y nghia théng ké (»>0,05).

Biang 5: Tong lwgng thirc dn dn vao, hé sb tiéu
ton thirc An va hiéu qua sir dung protein
ciia tom thi nghi¢m (% khoi lwong kho)

Nghiém FI

thirc  (mg/con/ngay) FCR PER
bC 74,0£2,6* 1,39+0,27* 2,11+0,39*
20%RB 73,3+2,8* 1,20+0,12* 2,40+0,23
20%RM 75,1+1,4* 1,26+0,07* 2,27+0,12°
40%RB 70,7+1,8* 1,2840,18* 2,26+0,30*
40%RM 73,3£2,0* 1,37+0,16* 2,11+0,24*
60%RB 70,5+6,4* 1,68+0,43* 1,78+0,44*
60%RM 72,942.4* 1,7840,07* 1,61+0,06*

Cdc gia tri trung binh trong cung mot cot co chir cdai
khac nhau thi khac biét co y nghia thong ké (p<0,05)

Dbi voi hiéu qua sir dung protein (PER), khi hé
sO tiéu ton thirc dn giam thap thi PER s& ting cao.
Do d6, hiéu qua sir dung protein dat cao nhét &
nghiém thirc 20%RB va dat thip nhit ¢ nghiém
thirc 60%RM va dao dong trung binh tir 1,60-2,39.
Tuong tu nhu hé s6 tiéu tén thue an cua tom, hiéu
qua s dung protein & nghiém thic ddi chimng
(2,08) thip hon so vé&i nghiém thirc 20%RB,
40%RB, 20%RM va tuong duwong voi nghiém thuc
40%RM. PER ¢ cac nghi¢ém thirc rong buin cao hon
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so v6i rong mén. Tuy nhién, sy khac biét nay la
khong c6 y nghia (p>0,05).

Theo mot s6 két qua nghién ctru vé hé s tiéu
tén thuc an va hiéu qua sir dung protein cua tom
cho thdy, céac loai rong khac nhau s& cho hiéu qua
sut dung protein khac nhau. Nghién ctu cuia
Penaflorida and Golez (1996), khi st dung rong
bién lam thirc an cho tdm s Penaeus monodon
ciing lam thay d6i hé s6 chuyén hoa thirc an (FCR).
FCR ciia tom giam hon 14% khi khéu phan an
chtra 10% rong cau Gracilaria heteroclada. Tuong
tu, Cruz-Suarez et al. (2009) so sanh bd sung 3 loai
rong bién (rong ban Enteromorpha va 2 loai rong
be: Macrocystis va Ascophyllum) vao thltc an tom
thé chan tréng véoi muc 3,3%. Tac gia thu duge hé
s6 thirc an ctia nhom t6m duge bd sung rong bun
thip hon so voi hai loai rong be va thirc dn ddi
chiing. Tuy nhién, Silva and Barbosa (2009) nhén
thdy bd sung hai loai rong d6 Hypnea cervicornis
va Cryptonemia crenulata trong khau phan an cua
tom thé chan tréng v6i mirc cao hon (26% va 39%)
thu dugc hé sb chuyén déi thirc an thdp hon & mirc
b6 sung 13% va thiic n khong bo sung rong
(nghiém thirc d6i chimg).

Nghién ctru ciia Cruz-Starez et al. (2010) vé
thtr nghi€ém nuoi tom thé 0,62g trong thoi gian 28
ngay, st dung rong Macrocystis pyrifera & muc 4
va 8% cho hiéu qua st dung protein (1,04-0,96)
thap hon so v&i d6i chung (1,11). Tuy nhién, theo
két qua nghién ctru ctua Gutierrez-Leyva (2006) khi
bd sung rong Macrocystis pyrifera & cic mic 1, 4,
7, 10% vao thuc an cua tom 1,1g va nudi trong thoi
gian 45 ngay, hi¢u qua st dung thuc an cua tom &
nghiém thirc d6i chimg (1,5) lai thip hon so véi
cac muirc b sung (1,6-1,9). Piéu nay co thé do ham
lugng dinh dudng cling nhu cac acid amin, vitamin
va khoang chit trong cac loai rong co su khac
nhau. Tir két qua thi nghiém nay va cac nghién ctru
trén cho thdy, khi thay thé protein bot ddu nanh
bang protein bot rong bun va rong mén & mirc 20-
40% c6 anh huong tot dén ting truong va hiéu qua
sir dung thirc n clia tom thé chan trang.

4 KET LUAN

Ti 18 séng cua tom khong bi anh hudng boi viée
thay thé protein bot dau nanh bang protein bot rong
bun hodc protein bot rong mén khi mirc thay thé
1én dén 60%.

Téc do tang truong cua tom va hidu qua sir
dung thtrc an dugc cai thién khi thay thé protein
bot dau nanh bé’mg protein bot rong bin hodc
protein bot rong mén & mic 20% va 40%. Tuy
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nhién, khong c6 su khac biét théng ké (p>0,05)
gifta cac nghiém thirc khi thay thé & mirc 60% mic
du tom c6 sy tang truong kém hon va hi¢u qua su
dung thip hon so vé&i d6i chimg. Tur cac két qua
trén c6 thé két luan rang rong ban (Enteromorpha
sp.) va rong mén (Cladophoracea) c6 thé sir dung
thay thé protein bot dau nanh ly trich dau lén dén
40% trong thic an cho tom thé chan tring
(Litopenaeus vannamei) gidng.
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