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ABSTRACT

Leaf protein concentrate extracted from water hyacinth (WH-LPC) regarded as potential plant
protein to supplement in tilapia feed through two trials. In trial 1, WH-LPC was extracted by
acid and heat coagulated method at acidification at pH lower than 4.0, thermal precipitation at
50°C and rinsing with water. The obtained WH-LPC was evaluated for conversion rate as well
as gross composition. In trial 2, to determine alternative level of WH-LPC to soybean in
formulated feed for tilapia cage culture. There were seven treatments that included
commercial feed and six replacing level of WH-LPC 0%, 5%, 10%, 15%, 20% and 25% crude
protein in formulated feed containing 30 % crude protein. Nile tilapias (Oreochromis
niloticus) (average weight 8.0 g) were stocked at 30 fish per cage (1x1x1m). The trials were
designed by randomized complete block design.The result of trial 1 shown that WH-LPC and
protein yields obtained 0.047g dry matter and 0.017g crude protein 100 g* fresh water
hyacinth biomass, respectively or 0.43 g dry matter and 0.15 g crude protein 100 g™ fresh leaf
water hyacinth respectively. In addition, proximate compositions of WH-LPC were analyzed
at 35.99% crude protein, 1.49% crude lipid, 8.89% ash and 12.69 % crude fiber.The result of
trial 2 presented that WH-LPC could completely substitute soybean meal in tilapia formulated
feed which could give better growth performance, survival rate and utilizing efficiency of
protein of Nile tilapia. However, fish fed diets containing most of plant protein were less
growth performance and efficiency of feed utilization than fish fed commercial feed (P<0.05).
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GIOI THIEU

Luc binh (WH) (Eichhornia crassipes) 1a mét loai thyc vat thay sinh song troi ndi, n ¢ kha
ning hip thu mot I6n chat dinh dudng va cd nguon goc tir khu vuc Amazon oNam My
(Bolenz va ctv. 1990). Luc binh da duogc dat tén nhu mot lodi cay canh vi sy cudn hit tir hoa
mau tim caa né va nd duoc biét dén dau tién tir nguoi 1am vudn va chim séc vudn hon mot
thé ky trudc. Luc binh ¢ téc do ting truong rat nhanh, sau mot thang ting truong, dién tich
gieo trdng ban dau 1a 1000 m?cé thé ting 1én thanh 2300 dén 6200 m? (Dellarossa va ctv.,
2001). Vi vay né nhanh chéng trg thanh thyc vat troi ndi chinh cua ving nhiét d6i va can
nhiét d6i. Vi toc do tang trudng nhu vay, luc binh c6 thé 1am can tro dong chay cua song,
lam tic ngh&n cac tuyén duorng van chuyen anh huong dén giao thong, lam giam sy phat trién
caa thuc vat thay sinh khac va c6 thé giai phong mot luong 16n cac chat dinh dudng khi né bi
chét va phan rd. Bén canh d6, mat do day cua luc binh ciing gioi han dén kha ning danh bit
thiy san, anh huong dén viéc bom nuéc cho cac muc dich nhu udng, tudi tiéu, phat dién, va
da dang sinh hoc (Aweke, 1993), va n6 c6 thé gay ra van dé 6 nhiém méi truong (Abdelhamid
va Gabr, 1991).

Trén thé gioi da ¢ nhiéu thir nghiém dé kiém soét luc binh nhu n6 ¢é thé dugctron vai ban
day tir ao xir Iy nuéc thai, hodc voi phan dong vat, dé san xuat khi gas va phan bén hiru co
(Dobelmann, 1998). Thém vao d6, nd ciing ¢4 dugc phoi khd va xdy thanh bot kho dé lam
phan bon hitu co, hodc sir dung cai tao dét (Srivastava va Dhar, 1988), ciing nhur ¢ thé dot
thanh tro dé sir dung nhu mot loai phan bon (Adeoye va ctv., 2001; Sarwar va ctv., 1989).
Ngoai ra con c6 cac nghién ctiu khac, nghién ciu da tap trung vao viéc st dung cac ham
lugng chat xo trong luc binh cho viéc san xuét carboxymethyl cellulose (Barai va ctv., 1997).
Gan day, né da dugc thr nghiém dé san xuat bot dam tir 14 luc binh, bot ndy c6 tiém ning tré
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thanh mot ngudn cung cap dam tét cho nganh thuc pham hodc thirc 4n chian nudi tai mot
sékhu vuc c6 sy phét trién manh cua luc binh (Virabalin ctv., 1993). Cu thé, dd c6 mot s6
nghién ctru danh gia nd nhu 1a mot ngudn thirc an cho vat nudi (Dey va ctv., 1983), hay da
xem xét dé két hop luc binh vao trong thie in ca rd phi (Edwards va ctv., 1985).

Trong khi d6, & Viét nam chua c¢6 nhiéu nghién ciru lién quan dén luc binh, chu yéu 1a sir
dung luc binh nhu 1a mot ngudn nguyén vat liéu cho tha cong m§ nghé. Pac biét ¢ cac tinh
mién Nam, ho chi cét Idy than luc binh 1am vat liéu cho nghé tha cong my nghé.Phan con lai
l4 va ré dugc vit bo lai moi truong. Diéu nay khdng nhitng khdng han ché duoc su phat trién
caa lyc binh, tréi lai nd con lam 6 nhidm va lang phi nguon tai nguyén vén cé sin caa thién
nhién. Nghién ciu nay chu yéu tap trung Ién viéc chiét xuat dam tir I4 luc binh va danh gia
kha ning cua bot dam dugc chiét xuat tir 14 luc binh thay thé cho banh dau dau nanh trong
thirc an cua cé rd phi nudi 16ng be.

VAT LIEU VA PHUONG PHAP

Qui trinh chiét xuat bgt dam tir 14 luc binh

Luc binh Cit la Rea | ,| Xaynhuyén
— ’ —_ Dich Dich thor——
Gia nhiét < Acid hoa < Loc < Ep
5 Nghié
Rira > Loc o Siykho [FH  BstLPC

So d6 1:Quaé trinh chiét xuét bot dam tir 14 luc binh.

Phuong phap acid hoa va gia nhiét ¢é két tia dam da duogc trién khai dé san xuét bot dam tir
l&. Trudc hét, 1a dugc cat tir cudng 14 caa luc binh sinh khdi. Nhitng chiéc 14 da duoc lya chon
va rira sach bang nuéc. Sau do,n6 duoc xay nhuyén bang may nghién. Hon hop giita chat xo
va dich dam duoc pha lodng véi nudc dé ting hiéu qua tach dam ra khoi chit xo. Dich chiét
Xuét c6 mau xanh 14 cay giau dam duogc ép va loc qua sang ludi min (80-100 16/cm?) dé loai
bo chat xo trong dung dich. Ké tiép dich loc duoc acid héa bang HCI nguyén chat dé diéu
chinh @6 pH thap hon 4.0 va nung 1én dén nhiét do tir 50 dén 82°C trong vong nam phut. Khi
d6 dam s& két tua va duoc rira sach bang nude dé loai bo acid HCI du. Chat két tua sé loai
nudc bang cach loc qua sang c6 mic lusi min (1000 16/cm?). Cht két tua dugc siy kho dudi
&4nh ning mat troi hay 10 say. Cudi cing, chat khd duoc nghién thanh bot. Bot dam chiét xuat
duoc phan tich vé ham lugng dam, béo, xo VA tro.

B6 tri thi nghiém

Thi nghiém 1: D¢ danh gia ty I¢ chuyén doi tir luc binh sinh khdi thanh bot dam 14 luc binh
va thanh phan dinh dudng cua no.

. - Tilée % - Tilé % _,
Luc binh sinh khoi L& luc Bot dam chiét
(R, Thanva L4) -— binh  1e xuat tir LB

\ 4

\ 4

So dd 2: Phuong phap tinh ti 1& chuyén déi tir luc binh sinh khéi thanh bot chiét xuat

Luc binh sinh khéi (gom &, than va I4) duoc vot 1én va phoi khd dudi &nh niang mit troi trong
mot gio. LAy bon mau luc binh sinh khdi, mbi mau 10 kg luc binh, dong thoi ciing 1y thém
mot mau dé xac dinh d6 4m tai thoi diém ldy mau. L4 tir 4 méau duoc cit ra dé ude tinh ty 16 14
S0 vai sinh khéi. Tiép theo, nhimg mau nay d& duoc chiét xuat theo phuong phap trén dé xac
dinh ty & chuyén ddi thanh bot dam tir 1a luc binh.
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Thi nghiém 2: Panh gia kha ning ciia bot dam duoc chiét xuét tir 14 luc binh thay thé cho
banh dau dau nanh trong thuc an cua ca rd phi nudi long be.

Thi nghiém dugc tién hanh vai 7 nghiém thie (bao gom ca nghiém thae déi ching) va duoc
b6 tri theo khdi hoan toan ngau nhién (So do 3). Vi vay, ¢6 21 1ong (1x1x1.5m) dé dugc bd tri
ngoai song vei do sau trung binh cua I6ng la 1m. Trong do, ca ro phi dugc tha véi mat do 30
con moi Iong va thoi gian bd tri thi nghiém trong 12 tuan. Trudc khi tha ca vao 1ong, ca dugc
can do va ldy mau dé xac dinh thanh phan dinh dudng trong co thé ban dau.

Séu khau phan an (30% d6 dam) dugc phdi ché theo muc do thay thé do ¢dam thd (CP) cua
banh dau dau nanh tir 0, 5, 10, 15, 20 va 25% bang bot dam chiét xuét tir 14 luc binh twong
g véi ki hiéu tir T1 dén T6. Bén canh d6 con c6 thém khau phan an 1a thirc n vién (CF),
khau phan an nay duogc coi nhu 1a d6i ching 1 va T1 nhu 1a d6i chung 2. Trong khau phan
T1, thirc dn gdbm ¢6 céc thanh phan nhu sau: bot c& (5%), bot mi (0%), banh dau dau nanh
(25%). Ngoai ra, tat ca cac cong thuc thiuc an con duoc bd sung véi dau dau nanh (2%),
vitamin va khoang chét tong hop (2%), va mot s acid amin tong hop (2%). Cong thic va
thanh phan dinh dudng cua thirc an dwoc trinh bay trong Bang 1.

Bangl: Cong thirc caa céc khau phan an thi nghiém va thanh phan dinh dudng ca nd. (Dya
theo trong luong khd %).

Nghiém thirc

CF

. (Do T1 T2 T3 T4 T5 T6
Thanh phin ching)  (0%) (5%) (10%) (15%) (20%) (25%)
Bot ca 703 703 703 703 703 7,03
Bot mi 3362 3039 27,17 2395 2073 17,50
Banh dau dau nanh 53,35 42,68 3201 21,34 1067 0,00
Bot dam chiét xuét tir 14 luc
binh 000 1389 27,79 4168 5557 69,46
Dau dau nanh 2 2 2 2 2 2
Premix Vitamins and Khoang ~
Amino acid™~ 2 2 2 2 2 2
Tong , ‘ 100 100 100 100 100 100
Phan tram thay thé banh dau dau
nanh bang LPC (%) 0 25 46 66 84 100
DPam 317 315 314 313 31,3 312 305
Béo 2.49 065 069 070 089 1,06 1,08
Xo 5.4 43 54 62 7.8 83 9,8
Tro 9.6 67 69 72 76 8,0 8,6
NFE 50.8 568 556 546 525 514 501

CF: thirc an vién; T: Nghiém thuc

"Vitamins va khoang tong hop (mg hodgc 1U) c6 trong 1 kg: Vitamin A 100.000 1U, Vitamin D 20.000
IU, Vitamin E 10 I1U, Vitamin K34 mg, Vitamin B; 20 mg, Vitamin B, 50 mg, Vitamin Bg 20mg, Vitamin
B, 0,0036 mg, Vitamin C 400mg, Biotin 0,06 mg, Folic Acid 2 mg, Inosital 40 mg, Cobalt 0,06 mg,
Iron 20 mg, Manganese 5 mg, Zinc 200 mg, B.H.T. 8 mg.

“Amino acid co trong 1 kg: Lysine 0,228 g, Alanine 0,38 g, Histidine 0,266 g, Threonine 0,13g
Leucine 0,212g Methionine 0,06 g, Glycine0,684 Glutamic acid 0,456 g, Aspartic acid 0,304 g,
Arginine 0,326 g, Taurine 0,19 g, Proline 0,288 g.

Cé duoc cho an thoa man hai lin mot ngdy vao lic 08 gio sang va 05 gio chiéu. Ti 1¢ cho an
dugc dieu chinh hang tuan dya trén kha nang tiéu thu cua cé.



Nhitng 16ng c& dugc bd tri theo khdi hoan toan ngau nhién (RCBD). Thi nghiém gom c6 7
nghiém thurc va dugc bo tri theo 3 khoi (So do 4).

Ta3 Te.2 Ti3 T43 CFy T33 Ts3
CFs T2 Ta1 T4a Tes Ti1 Ts2

Ts4 Taa CFk, T2 Tao Tea Taz
CF: thirc an vién; T: Nghiém thuc
So d6 4: Céch b tri thi nghiém

Trong suét khoang thoi gian thi nghiém, muoi con ca cua méi Iong duocldy miu dé do trong
lugng va chiéu dai hai tuan mot 1an. Sau d6 ca dugc tha tro lai 1ong ngay Iap tic. Ve cac thong
s6 moi truong nhu nhiét d6 nudc, oxy hoa tan va pH duoc do hang tuan vao lic 08 giv sang
va 02 gio chiéu. Cudi cling tat ca sb lieu dwoc phan tich théng ké boi phan mém SPSS 17.0
thdng qua bang ANOVA hai yéu t6 va su khac biét giira trung binh hai nghiém thirc duoc Xac
dinh bang bang Turkey véi muc do tin cay 5%.

KET QUA VA THAO LUAN

Hiéu qua chiét xuat va thanh phan dinh dudng cia bot dam dwegc chiét xuat tir 14 luc
binh

Hiéu qud chiét xudt chuyén tir 14 luc binh thanh bt dam 14 luc binh

L4 luc binh dwoc chiét xuat bai qué trinh acid héa ¢ pH thip hon 4.0, gia nhiét & 50°C va ria
lai vai nude. Keét qua dat dugc thé hién trong Bang 2.

Bang 2: San luong bot dam (WH-LPC) va ham lugng dam chiét xuét tir 14 lyc binh.

San
chlh lwongWH-  San lugng Ham lugng  Ham lugng
chiet LPC WH-LPC  dam (g.100g" dam Tai liéu tham khao
XUt (9.100g  (g.100g™La ‘LBsinh  (g.100g7La
'LB sinh LB tuoi) khéi) LB tuoi)

khoi)

0,047 0,43 0,017 0,15 Két qua thuc hién
Nude 0,54 0,43 Tgylor \_/a c?v., 1971

Virabalin va ctv.,
0,56 1993

0,23 Hu, 2000

Theo Bang 2, san lugng bot dam duoc chiét xuat tir 14 luc binh 12 0,047 ¢ chat kho trén 100 g
twoi luc binh sinh khéi va 0,43 g chat kho trén 100 g la twoi. Két qua nay gan glong voi 0
liéu bao cao cua Taylor va ctv. (1971), ngudi d4 nghién ciru trude d6 1a 0,54 g chat kho trén
100 g 14 twoi. Tuy nhién, ham lwong dam chi dat 0,017g dam thd trén 100 g twoi luc binh sinh
khéi va 0,15 g dam thd trén 100g I4 luc binh tuoi. Két qua ndy thap hon khi duoc so sanh véi
nhiing nghién ctu trude day. Taylor va ctv. (1971); Virabalin ctv. (1993) va Hu (2000) d& tim
duoc lan luot 12 0,43 g, 0,56 g va 0,23 g dam tho trén 100 g I4 luc binh tuoi. Trong nghién
cau ndy, san luong dam 1a thap hon do quy trinh chiét xuat khong hoan thién, nhu khong ép
dich chiét bang may nén thiry luc hodc may ép c6 3 truc ldn ciing nhu mang loc min ma thay
vao d6 1a loc va ép bang tay, hay néi cach khac, phuong phap chiét xuat khac nhau s& mang
lai két qua khac nhau.

Thanh phan dinh dudng cia bgt dam chiét xuit tir 14 luc binh
Thanh phan dinh dudng cua bot dam chiét xuét tir 14 luc binh thé hién trong Bang 3.

Bang 3: Thanh phan dinh dudng (% trong lrong khd) ciia bot dam dwoc chiét xuét tir 14 luc
binh véi dung dich chiét xuat 1a nudc.

Thanh phén Thi nghiém Nour va ctv., 1985 Virabalin va ctv., 1993
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Do am 10,18 9,71 -
DPam 35,99 34,22 49,52

Béo 1,49 6,52 10,21
Tro 8,89 28,58 5,63
Xo 12,69 6,50 1,15
NFE 40,93 23,90 33.49

Bot dam duoc chiét xuat tir 14 LB c6 chira 35,99% dam thd (Bang 3). Mot két qua twong tu
(34,22% CP) d4 dugc chiét xuat boi Nour va ctv. (1985). Thém vao d6, Virabalin va ctv.
(1993) phét hién ra ring WH-LPC duoc chiét xuat vai dung dich chiét 1a nuéc, két qua da dat
duoc la 49,52% dam thd. Ngoai ra, dng con cho biét, phan traim dam s& thu dugc cao hon lan
luot 14 55,39 va 61,0% dam néu dich chiét xuét lan luot 14 ruou etylic 95% hodc phuong
phép Soxhlet. Lipid thé va ham lugng chit xo tho ciing khac nhau. Trong nghién ciu nay,
ham luong béo trong WH-LPC rat thip (1,49%), trong khi d6 ham lugng béo duoc tim thiy
trong c&c nghién ctru trude day cao hon nhu 6,52% (Nour ctv., 1985) va 10,21% (Virabalin va
ctv., 1993). Nguoc lai, ham lugng chat xo thu duoc 1a 12,69%, cao hon so v&i cac nghién ctu
truge day (6,5% va 1,15%, tuong @ng). Theo Boyd (1976) nhan thiy rang, thanh phan dinh
dudng cua luc binh s& thay doi theo mla sinh truong va ham lugng dinh dudng hién dién
ngay trong méi trudng sdng cua nd. Su khac biét vé cac gi4 tri nhu: dam, chat béo va chit xo
trong nghién ctu truée ddy so véi nghién ciru nay co thé 1a do thoi gian lay miu va moi
truong dinh dudng hién hiru. Vi vdy, chét lugng cia WH- LPC c6 thé bi anh huong boi
phuong phéap chiét xuat, dich chiét, diéu kién moi truong sdng va giai doan phat trién cua cay.

Qué trinh tang truwéng cua ca

Trong luong trung binh ban dau cua cé la tuong duong nhau, do vay nd s& khong lam anh
huong dén sy khac biét vé trong luogng ca vao cuoi thi nghiém. Két qua vé qua trinh tang
trudng cua ca duoc trinh bay trong Bang 4.

Bang 4: Qua trinh tang truong cua ca rd phi (O. niloticus) nudi trong 16ng khi dugc thi
nghiém véi céc khau phan in khac nhau trong 84 ngay.
Nghiém thirc

QUuA trinh tang truong CF T1 T2 T3 T4 T5 T6
(0%)  (5%) (10%) (15%)  (20%)  (25%)
Trong lugng ban dau (g) 8.27° 8.30° 8.10°% 8.30° 8.03 7.80° 8.10°
+025 +£017 +£010 +0.10 +0.15 +0.17 + 0.53
Chiéu dai ban dau (cm) 787 790 787  7.97° 7.83% 7.73° 7.83%®
+012 +£000 +£006 =+0.06 +0.06 + 0.06 +0.12

Trong luong cudi (g) 00.33° 50.57°  48.27°  46.73%  49.40°  43.43° 43.43°
‘ ) +6.05 +137 +169 +250 +450 +495 +125
Chieu dai cuoi (cm) 17.07° 13.63* 13.60° 13.63%  13.50° 13.13 13.16%
i +031 +012 +026 +023 +035 +040 +023

Tang trong hang ngay 1.09° 0.50° 0.48*  0.46% 0.49° 0.43° 0.42°
(g/day) +007 +001 +002 +003 +005 =+0.06 +0.02
Toc do tang truong 2.96 2.14° 213 2.06° 2.16 2.05° 2.00°
dac bigt (%/day) +£009 +006 +005 007 +011 +009 +0.12
o 84.43°  77.80° 82.23° 90.00° 7553*  66.67°  71.10°
Ti I¢ song (%) +9064 +190 +508 +670 +1345 +879  +6.97

Gitra cac nghiém thue (trr T1 den T6), su tang truorng ctia ¢4 bao gém trong lugng trung binh
cudi, chiéu dai trung binh cudi, ting truong hang ngay va toc do tang trudng dac blet dat cao
nhat lan luot 1a 50,57g, 13,63cm, 0,50g.ngay™ 6 nghiém thirc T1 va 2,16%.ngay™ ¢ nghiém
thirc T4, trong khi d6 qua trinh ting truong cia ca phét trién cham nhét 12 43,43 g, 13,13 cm &
nghiém thic T5 va 0,42g.ngay™, 2,00%.ngay™ ¢ nghiém thirc T6. Tuy nhién, qué trinh ting
truong cua cé rd phi khdng bi anh huong dang ké vé mit thong ké (P> 0,05) bai muc do thay
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thé khéc nhau ciia banh dau dau nanh bang WH-LPC trong khau phan dn. Nhung néu so sanh
v6i CF (d6i ching 1) thi qua trinh ting trudng ciia cac nghiém thie T dat tbe d6 cham hon c6
y nghia vé mit thong ké (P <0,05). Cé sir dung thirc an vién c6 qua trinh ting truong nhanh
hon lan luot 12 99,33g trong lugng trung binh cudi, 17,07cm chiéu dai trung binh cudi,
1,09¢.ngay™ tang truong hang ngay va 2,96%.ngay ™ toc do tang truong dac biét.

Ty lé sbng cao nhit d& dat dugc & nghiém thac T3 1a 90,00% va ty 1& séng thip nhat la
66,67% & nghiém thic T5. Ty Ié chét cua ca ¢ nghiém thirc T5 va T6 kha cao 1a vi dich hai tir
bén ngoai. Tuy nhién, ty 1& song cua cac nghiém thirc ma trong khau phan thirc an ¢ mirc
thay thé khéc nhau cia banh dau dau nanh bang WH-LPC va thirc dn cong nghiép 1a khong c6
su khéc nhau c6 y nghia vé mit thong ké (P> 0,05).

Trong nghién ciru ndy, banh dau dau nanh c6 thé thay thé hoan toan bangWH-LPC vi khong
c6 su khac biét dang ké vé qué trinh ting truong va ty I¢ séng caa ca. Tuy nhién, qua trinh
ting trudng cua ca cho an thire dn ¢ chira dam c6 ngudn goc tir thuc vat cd the do ting cham
hon hon so v6i ¢4 cho anthiic an vién. Két qua caa nghién ciru nay cho thay rang c6 dén 80%
dam tho trong khau phan an thi nghiém (30% d6 dam) c6 ngudn goc tir thuc vat. Két qua
twong tu ciing duoc bao céo boi Desilva va ctv.(1989). Gia ting mirc do thay thé cac nguyén
lisu c6 nguon gc tir thuc vat trong ché do thic an thi nghiém s& cho két qua giam trong kha
nang chip nhan thirc an ciing nhu sy phat trién cia cA. Bén canh do, theo Jackson va ctv.
(1982) két luan rang qué trlnh tang truong dé giam dang ké khi thay théhon 25% dam tho
bang cac ngudn dam c6 ngudn goc tir thuc vat cho khau phan an cua ca.

Hiéu qua sir dung bt dam chiét xuat trong khau phan in

Hé sé chuyén doi thirc an, hiéu qua sir dung dam va hiéu suét tich lily dam dugc thé hién
trong Béang 5.
Bang 5: Hiéu qua sir dung bot dam chiét xuét tir 14 luc binh cua c4 r6 phi khi duoc cho an voi
nhitng khau phan an khac nhau trong sudt 84 ngay.
Nghiém thuc
Hiéu qua str dung CF T1 T2 T3 T4 TS T6
(0%)  (5%) (10%) (15%) (20%) (25%)
Hé s6 chuyén doi thuc an 1,50° 3,13° 3,20° 3,27% 3,27° 3,93 3,80°
(FCR) +026 =+0,15 +020 +038 +038 +058 +0,40
Hiéu qua sir dung dam (PER)  2,32°  1,14* 100* 1,07° 1,08 088 0,93
) +036 =+023 +007 +012 +£012 +0,02 0,10
Hi¢u suat dam tich ldy 37,88b 18,90° 16,60% 17,42% 17,43*  1447* 15,44°
(ANPU) +6,02 +019 +092 +224 +232 #0844 +129
CF:thitc an vién
T: Nghiém thirc (% dam tir banh dau ddu nanh duoc thay thé bang % dem ciia WH-LPC trong khdu phan dn ¢é
chira 30% dam tho).

Theo Bang 5, FCR dao dong thip nhat 1a 1,5 ¢ nghiém thic CF Ién mirc cao nhat 1a 3,9 &
nghiém thirc T5, hiéu qua str dung dam & nghiém thirc T5 thip nhét 14 0,88 trong khi d6 cao
nhat 1a 2,32 ¢ nghiém thic CF, hiéu suat dam tich lily dao dong lan luot tir 14,47 dén 37,88 &
nghiém thic T5 va CF. Bang ciing cho thiy rang xu huéng FCR ting dan lén kém theo két
qua PER va ANPU lai giam xudng khi ting dan muc d6 thay thé banh dau bang WH-LPC.
Tuy nhién, hiéu qua sir dung dam giira cac nghiém thic tir nghiém thirc T1 dén T6 van chua
c6 su khac biét co y nghia tong ké (P>0,05), nhung lai ¢6 su khac biét c6 y nghia thong ké so
v&i nghiém thic CF (P<0,05).

Trong nghién ciu ndy, hé s chuyén d6i thirc an ¢ nghiém thic CF 1a thip hon so véicac
nghiém thtc con lai. Thirc an & nghiém thicc CF 1a thirc an dang néi, cong thém tap tinh in
cha ca 1o phi, ddy la nhitng yéu té dé giai thich c6 su khéc biét c6 ¥ nghia thong ké (P<0,05)
gitra nghiém thirc CF va cac nghiém thirc khac.Theo c&c nghién ciru trude day, ca roé phi dugc
nudi hiéu qua hon khi ca duogc cho an thirc an dang noi. Theo nghién ciru caa Chellapa va ctv.
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(1995), 6ng d4 phat hién ra rang thirc an chim c6 kha ning tiéu héa thip hon va mat mat nhiéu
hon khi so sanh vai thie an ndi trong nudi ca long beé. Bén canh do, di khdng co su khéc biét
dang ké trong FCR  tir nghiém thirc T1 dén T6, nhung FCR d4 tang 1én khi ting muc do thay
thé banh dau nanh bang WH-LPC trong khiau phan an. Diéu nay c6 thé 1a két qua cua chat
lwong dam duoc chiét xuat tir 14 luc binh c6 ham lwong chét xo tang 1én va su thiéu hyt cac
axit amin (methionine va threonine).

Hi¢u qua sur dung dam va hiéu suét tich liiy dam cua ca o céc ngiem thirc tir T1 dén T6 khong
co sy khac biét c6 y nghia thong ké (P>0 05) nhung thap hon va c6 ¥ nghia thong ké so voi ca
¢ nghiém thuc CF (P<0,05). Két qua nayco thé 1a he qua cua viéc thay thé phan lon dam co
nguon géc tir thuc vat. Trong nghién cau nay, trong khau phan an c6 dén 80% dam c6 nguon
goc tir thyc vat, vi vay c6 thé din dén mat can bang acid amin trong ché d an ung va lam
giam hiéu qua sir dung dam va hiéu suat tich lity dam ciia c4. Theo Dabrowski va ctv. (1989)
d4 bao cao rang nhitng acid amin, dic biét 12 methionine, da giam di dang ké néu nhu banh
dau dau nanh dugcstr dung vuot qua 50% ngudn dam trong khiu phan an. Bén canh do,
Watanabe va ctv. (1997) d4& dé cap dén tinh khéng ngon miéng va khé cé thé chap nhan s&
tang 1én khi ting cao phan trim thém vao cua banh dau dau nanh. Ngoai ra, Abel va ctv.
(1984) ciing d4 bao c4o rang hiéu qua sir dung dam s& giam déng ké khi ting muc do thay thé
bot chiét xuét tir 14 trong ché d6 an cua chudt.

Gan day, Nour va ctv. (1985) da dé nghi rang ty 1& toi vu ciia dam duoc chiét xuat tir 14 c6 thé
duogc st dung 1én dén 30% trong khau phan an ctia ca. Muc do thay thé nay van mang lai két
qua tot cho qua trinh tang truong va hiéu qua s dung thic in cia ca rd phi. Bén canh do,
Bureau va ctv. (2000) da cho rang dé giam sy mat can bang dinh dudng, dé tang d6 tiéu hoa
cta cac ngudn dinh dudng, hoac dé loai bo han ché cua cac yéu té dinh dudng khac. Phdi ché
thirc an thiry san nén duoc xay dung tir hai ngudn cung cap dam tro 1én. Vi vay, WH-LPC
ciing ¢6 thé dugc coi 1a ngudn dam tiém ning dé thay thé cho ngudn dam tir banh dau dau
nanh hoic bot ca.

KET LUAN VA PE NGHI
Két luan

Nang suét bot dam duoc chiét xuét tir 14 luc binh thu dugc 0,047g vat chat khd 100g™ luc binh
twoi sinh khéi va 0,43g vat chit khd 100g™ 14 luc binh twoi. N6i cach khac, ham lugng dam
trong nghién ciru nay thu dugc 1a 0,017g dam thd 100g™luc binh sinh khdi twoi va 0,159 dam
thd 100g™ I4 luc binh tuoi.

Thanh phan dinh dudng cua bot dam dugc chiét xuat tir 14 luc binh 1a 35,99% dam thd, 1,49%
chﬁt‘ béo: 8,89% tro va 12,69% chﬁ:[ x0 tho. )/VH—LPC Sé dgqc quan tam nhu quén dam co
nguon goc tur thuc vat thay thé nguon dam dat tien trong khau phan an cua ca dé giam chi phi
thirc an.

WH-LPC la nguon cung cap dam doi dao tai dia phuong, nd c6 thé thay thé hoan toan banh
dau dau nanh. Tuy nhién, mirc d6 thay thé cia WH-LPC khéng nén vuot hon 15% d6 dam thd
trong thirc an cua ca.

bé nghi

Luc binh khong chi sir dung duoc phan la dé lam bot dam chiét xuat ma phan than con c6 thé
lam nguyen liéu cho nganh thi cong m§ nghé va phan re c6 thé u dé lam phan hitu co. Vi vay,
can ¢ nhirng nghién ctru dé phan tich hiéu qua kinh té cho viéc két hop tat ca cac qué trinh
khi sir dung triét dé cay luc binh.

Luc binh ciing 1a mot trong nhitng loai thyc vat thay sinh, din dén nd c6 thé tich Liy kim loai
nang, thay ngén va cac hda chat doc hai khac. Do vay, cic san pham c6 chuaa bdt dam dugc



chiét xuat tir 14 luc binh c6 thé tac dong khdng tét 1én sirc khoe Vat nudi va con ngudi. Vi vay
can c6 nhitng danh gia toan dién vé du lugng cua nhitng chat nay.

Su phat trién qua muc va phan ra caa luc binh khi chét c6 thé gay 6 nhiém nguon nudc. Vi
vay, can co nhing nghién cau dénh gia dé tim ra nhitng giai phap han ché va khic phuc 6
nhiém khéng mong muén ma luc binh gay ra.

TAI LIEU THAM KHAO

Abel, M.J., Nour, A.M., Hafiz, G.A., Engling, F.P., and Noue, D. (1984).Untersuchungen
zum futterwert von produkten der halmfutter fraktionierung. LandwirtshchForchung 37 (3-
4) :351-161.

Abdelhamid A.M., and Gabr, A.A., (1991). Evaluation of water hyacinth as feed for
ruminants. Archives of Animal Nutrition (Archiv fuer Tierernahrung) 41 (7/8): 745-756.
Aweke, G., (1993). The water hyacinth (Eichhornia crassipes) in Ethiopia, Bulletin des
séances. Académie royale des Sciences d’outre-mer, Brussels 39 (3): 399-404.

Barai, B.K. Singhal, R.S. and Kulkarni, P.R., (1997). Optimization of a process for preparing
carboxymethyl cellulose from water hyacinth (Eichhornia crassipes).Carbohyd.Polym. 32:
229-231.

Boyd, C.E., (1976). Accumulation of dry matter, nitrogen and phosphorus by cultivated water
hyacinths.Econ. Bot. 30: 51-56.

Bolenz, S., Omran H. and Gierschner, K., (1990).Treatments of water hyacinth tissue to
obtain useful products.Biological Wastes 33 (4): 263-274.

Bureau, D.P., Harris, A.M., Bevan, D.J., Simmons, L.A., Azevedo, P.A., and Cho, C.Y,,
(2000).Feather meals and meat and bone meals from different origins as protein sources in
rainbow trout (Oncorhynchus mykiss) diets.Aquaculture 181: 281— 291.

Chellapa, S., Chellapa, N.T., Barbosa, W.T., Huntigord, F.A., and Beveridge, M.C.M.,
(1995). Growth and production of the Amazonian tambaqui in fixed cages under different
feeding regimes. Aquac. Int. 3: 11-21.

Dellarossal, V., Céspedes, J., and Zaror, C., (2001). Eichhornia crassipes-based tertiary
treatment of Kraft pulp mill effluents in Chilean Central Region. Hydrobiologia 443:187-
191.

De Silva, S.S., and Radampola, K., (1990). Effect of dietary protein level on the reproductive
performance of Oreochromis niloticus.In: Hirano, R. and Hanyu, 1. (eds.). Proceedings of the
Second Asian Fisheries Forum, Asian Fisheries Society, Manila, Philippines, 559-563.

Dey, B.C., Hamid M.A., and Chowdhury, S.D., (1983).Effect of boiled sesame-cake and
water-hyacinth leaves on the performance of ducklings.Indian J. Anim. Sci. 53: 988-990.
Dobelmann, J.K., (1998). Method for purifying waste water and generating methane.Ger. DE
19, 648, 860, 5 Feb., Appl. 19, 648, 860, 26 Nov. 1996, 4.

Dabrowski, K., Poczyczynski, P., Kock, G., and Berger, B., (1989). Effect of partially or
totally replacing fish meal protein by soybean meal protein on growth, food utilisation and
proteolytic enzyme activities in rainbow trout (Salmogairdneri).New in vivo test for exocrine
pancreatic secretion.Aquaculture: 79: 29-49.

Edwards, P., Kamal M., and Wee , K.L., (1985). Incorporation of composted and dried water
hyacinth in pelleted feed for the tilapia Oreochromis niloticus (Peters).Aquacult.Fish.
Manage, 1: 233-248.

Hu X., (2000). Extraction of leaf protein concentrate from water hyacinth. M. Sc. Thesis
No.AE-00-1. Asian Institute of Technology, Bangkok, Thailand, (Unpublished).

Jackson, A. J., and Capper. B. S., (1982). Investigations into the requirements of tilapia
Sarotherodon mossambicus, for dietary methionine, lysine and arginine in semi-synthetic
diets.Aquaculture, 20: 289-297.

Nour, A.M., Omar, E.A., Struck, J., and Gunther K.L., (1985). Leaf protein concentrate in
feeding mirror carp (Cyprinus carpio L.) in intensive culture. Alex. J. Vet. Sci., 1 (2): 103-
111.



Srivastava S.P., and Dhar, L.N.R., (1988). Effect of doses of rock phosphate with water
hyacinth and urea on yield of wheat and maize.Proc. Natl. Acad. Sci., India, Sect., 58(1):
145-148.

Taylor, K.G., Bates, R.P., and Robbins, R.C., (1971). Extraction of protein from water
hyacinth. Hyacinth Control J., 9: 20-22.

Virabalin, R. Kositsup, B., and Punnappayak, H., (1993). Leaf protein concentrate from
water hyacimth. J. Aquat. Plant Manage., 31: 207-2009.

Watanabe, T., Verakunpiriya, V., Watanabe, K., Kiron, V., and Shuichi, S., (1997). Feeding
rainbow trout with non-fish meal diets. Fisheries Sci. 63 (2): 258 — 266.



