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GIAU PROTEIN TREN CA DIA Siganus guttatus (Bloch, 1787)
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TOM TAT

Thi nghiém dwoc thwe hién nhdm xac dinh ty Ié tiéu héa cac chat dinh dwéng, néng lwong va axit amin thiét yéu
cla ca dia v&i 4 nguyén liéu thirc &n giau protein: bot dau nanh nguyén dau, bot dau tom, khd dau dau nanh va khd
dau lac. Thi nghiém dwoc thiét ké theo so dd & vudng la tinh v&i 5 1an 1ap lai. Két qua cho thay, ty & tiéu héa cac
chét dinh dwéng, ndng lwong, va cac axit amin thiét yéu cia ca dia v&i cac nguyén liéu thire &n trén c6 sw khac biét
trong cac nguyén liéu thire an thi nghiém (P <0,05). Trong do, ty 1& tiéu hdéa protein, lipid va xo thd clia ca dia v&i cla
bét dau nanh cao hon cac nguyén liéu khac (P<0,05). Ty 1& tiéu hoa axit amin thiét yéu cla ca dia v&i bt dau nanh
nguyén dau so v&i khod dau lac khéng sai khac théng ké (P>0,05) nhung cao hon bot dau tom va khé dau dau nanh
(P<0,05). Két qua thi nghiém cho thay, c6 thé sir dung cac ngudn nguyén liéu giau protein sén tai dia phwong dé lam
thirc an cho ca dia.

Tir khoa: Axit amin thiét yéu, ca dia, thirc &n giau protein, ty & tiéu héa.

Determination of Apparent Digestibility of Some Protein Feed Ingredients
for Rabbit Fish (Siganus guttatus Bloch, 1787)

ABSTRACT

This study was undertaken to determine apparent digestibility of four protein feed ingredients (full fat soybean
meal, shrimp by-product meal, soya cake meal and peanut cake meal) for rabbit fish. Five groups of rabbit fish were
set up in glass tanks according to Latin square design (5 treatments x 5 replications). They were fed with test diets
and reference diet which contained 0.5% chromic oxide as an inert marker. Results showed that, apparent
digestibility of rabbit fish in terms of nutrients, energy and essential amino acids was significantly different among
treatments (P <0.05). The apparent digestibility of crude protein, crude lipid and crude fiber in full fat soybean meal
was significantly higher than that of other tested ingredients (P<0.05). There was no significant difference in apparent
digestibility of essential amino acids between full fat soybean meal and peanut cake meal (P>0.05) but significantly
higher than that on shrimp by-product meal (P<0.05). Results from this study indicated that it is possible to use those
high protein ingredients as substitute for fish meal in rabbit fish farming.

Keywords: Apparent digestibility, essential amino acids, local protein sources, rabbit fish.

< P N Trong ty nhién, ching &n mot s& loai tao, nhu
1. DAT VAN DE Gracilaria, Hypnea, Laurencia dugc chiing minh
Ca dia (Siganus guttatus) thudc bo ca vuge 14 ua thich nhat (Von Westernhagen, 1973). Bén
(Perciformes), 1a loai ca nudc 1¢ phan bé tu nhién canh d6, chung cing a4n Entemorpha, Ulva,
trong ddm pha Tam Giang, Thita Thién Hué. Ca Sargassum, Turbinaria va Enhalus (Duray,
dia 1a dong vat an thuyc vat theo tiing dan nho 1998). Mot s6 loai (S. canaliculatus, S. rivulatus,
trén nhiéu loai tao day (Tsuda and Bryan, 1973; S. spinus, S. guttatus) khi dugc nudi, ch4p nhan
Von Westernhagen, 1973; Bwathondi, 1982). rat nhiéu loai thic an (Horstmann, 1975; Tahil,
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Xéac dinh ty 1& tiéu héa cac chét dinh dwéng ctia mét sé nguyén liéu thivc &n gidu protein trén ca dia Siganus guttatus
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1978; Carumbana and Luchavez, 1979) (El-
Dakar et al., 2011). C4 dia dugc xac dinh 1a mot
trong s6 23 loai ca c6 gia tri kinh t& ctia ving
ddm pha Tam Giang (V6 Van Phd, 2001). Gan
day, nghé nudi ca dia thuong phdm da phat trién
nhanh tai khu vitc ven ddm pha Tam Giang. Do
nguédn protein dé nudi ca chi yéu 1a bot ca va ca
tap cang ngay cang khan hiém va gia tang cao
nén dé tiép tuc phat trién ca dia, can thiét phai
tim thém nguén thic &n gidu protein thay thé&
cho nguén thiic 4n nay.

Hién nay, ngudi nudi ca dia da st dung mot
s8 ngubn nguyén liéu thic 4n thay th& cho bt
c4 va c4 tap nhu: kho d6 tuong, bdt dau nanh
nguyén dau, khé lac, bot ddu tém... gia ré va sin
c6 (Nguyén Duy Quynh Tram, 2012). Tuy nhién,
thong tin vé gia tri dinh dudng, dic biét 1a ty 1é
tiéu héa cac chat dinh dudng ctia ca dia véi cac
nguyén liéu thic &n néi trén rat it cong bd. Theo
De Silva and Anderson (1995); Cho and Bureau
(2001), thong tin vé ty 1& tiéu héa va gia nguyén

liéu sé& gidp ngudi nudi lua chon duge nhiing
nguyén liéu t6t véi gia thanh thap, ning cao
kha ning tiéu hoa cia vat nudi va gidm nito
thai ra méi truong. Do dé6, nghién cttu da tién
hanh x4c dinh ty 1& tiéu héa ciia mot s6 thic an
gidu protein va dé tim trén ca dia.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu
2.1.1. Thite an

Cac loai nguyén liéu thi nghiém bao gdém
kho d4u lac va kho db tuong dudge, phoi kho va xay
nhé; Bot ca com kho duge xay nho; Bot dau tém
dudc ché bién tit vo dau tdm tudi sau khi da phoi
kho va xay nhd; Bot dau nanh duge ché bién ti
dau nanh rang chin nguyén béo. Thanh phéan
héa hoc, nang lugng th6 va ham lugng axit amin
thiét yéu ctua cac nguyén liéu thtic an thi
nghiém dugc trinh bay 6 bang 1 va 2.

Bang 1. Thanh phan héa hoc va niang lugng thé cta cac nguyén liéu

Protein thd Lipid thd Xo thd Chét hiru co N&ng lwong tho
Nguyén liéu VCK - )
Tinh theo % vat chét khd (VCK) (kcal/kg)
Bot ca 84,6 65,9 8,8 1,2 88,5 4969
Bét dau nanh nguyén dau 91,8 411 17,6 9,9 85,6 5483
Bét dau tom 91,1 51,7 2,2 21,2 64,8 3664
Khé dau dau nanh 90,9 50,0 3,0 4,4 83,8 4676
Khé dau lac 87,0 55,6 9,8 6,7 77,2 4997

Bang 2. Thanh phan axit amin thiét yé&u (% vat chat khé) ctia nguyén liéu thi nghiém

Bo6t dau nanh

Axit amin thiét yéu nguyén dau Bot dau tom Kho dau dau nanh Kho dau lac
Arginine 4,10 3,95 5,06 7,18
Histidine 1,69 0,12 2,37 2,36
Isoleucine 1,54 1,43 2,02 1,97
Leucine 2,85 2,40 2,62 3,62
Lysine 0,99 0,68 0,96 0,89
Methionine 1,02 0,92 0,92 0,90
Phenylalanine 3,36 4,08 4,90 4,79
Threonine 2,28 2,51 3,03 2,63
Valine 1,65 2,03 2,10 2,44
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2.1.2. Ca thi nghiém

Ca dia thi nghiém c6 khéi lugng ban dau
8,6g + 0,7 dugc mua tif cd s6 uong c4 dia gidng
tai xd Phd Thuén, huyén Phd Vang, tinh Thia
Thién Hué. Ca dugc van chuyén vé phong thi
nghiém, uong va nudi thich nghi trong bé
composite 5 tudn trudc khi dua vao thi nghiém
tiéu hoa. Trong thoi gian nudi thich nghi, ca da
dugc cho &n thiic 4n vién cong nghiép Proconco
(28% protein thd) 2 lan/ngay véi khdu phanin
bing 5% khéi lugng than. Pinh ky méi ngay xi
phéng bé mot 1an.

2.2. B6 tri thi nghiém

Thi nghiém da dugc bd tri theo phuong
phap 6 vudng latin (5 x 5) v6i 5 cong thic thic
an va 5 giai doan thi nghiém, méi giai doan kéo
dai 14 ngay. Trong d6: 7 ngay nu6i thich nghi va
7 ngay thu phan. Nam céng thtc thic an bao
gdm thiic 4n co s6 (KPCS) va 4 coéng thic thic
an thi nghiém (b6t dau nanh nguyén dau, bot
dau téom, kho ddu dau nanh va khé dau lac), ky
hiéu 1an lugt: DNND, BDT, KDDN va KDL.

Ca da dugc nubi trong hé thong tudn hoan
v6i 5 b8 kinh, dung tich méi bé 130 lit, chia 90
lit nude, nuée cap vao cac bé thi nghiém tit bé
loc sinh hoc véi toc do 6 lit phut” . Mat do nudi
la 30 con/bé. Cac bé duge che bdi tdm
polyethylene (day 5mm) dé ngan ca nhay khoi
bé. Quang chu ky dudc duy tri 6n dinh véi 12h
séang va 12h t61 trong sudt thoi gian thi nghiém.

Thiic 4n co s6 (Bang 3) dugc phdi tron t
cidm gao, bot ca, bot sin, ddu &n, premix

Nguyé&n Duy Quynh Tram, Lé Birc Ngoan

vitamin va khoang, theo nhu ciu dinh dudng
cua ca dia (protein thé 30% va ning lugng thd
4631 kcal/kg) (Boonyaratpalin, 1997). Cac thic
an thi nghiém duge phéi tron ti 70% KPCS va
30% nguyén liéu thi nghiém. Oxit chrome
(Cr,0,) dugdc st dung lam chat danh dau dude bo
sung vao thic &n co s6 véi ty 1& 0,5% (Austreng,
1978). T4t ca kh&u phan déu ch& bién thanh
vién chim c6 dudng kinh 3mm bing may dun
Sheng Kiang (Trung Qudc). Tat ca thiic 4n vién
dugc sdy khd 6 45°C trong 24h va bio quan
trong bao plastic, giit é 4°C dén khi st dung.

Sau khi phéi tron tién hanh thu mau dé
phan tich thanh phin héa hoc va ning lugng
thé va axit amin cua cac thiic an, k&t qua duge
trinh bay & cac bang 4 va 5.

Bang 3. Thanh phan nguyén liéu
cua thitc an co s@

Nguyén liéu T(},%')e Nguyenlisu Ty 18 (%)
Bot ca com 39,0 Dau ca 2,0
Bot sén 33,5 DAu thuc vat 2,0
Cam gao 21,0 Oxit Chrome 0,5
Premix vitamin 20 T6ng 100

va khoang

* Ghi chi: Premix Vemevit s6'9.100 dé cung c4p vitamin va
khoéng vao thiic 4n. Thanh phan cua 1kg Vemevit s6'9.100
gom: Vitamin: A (334 000 IU); D, (150 000 IU); E (1,6 g); K;
(400 mg); B; (480 mg); B, (320 mg); B, (400 mg); C (6 g); H
(20 mg); Calcium Pan (1,6g); Folic acid (120 mg); Ferous
(Fe™) (20 g); Copper (Cu™) (10 g); Zinc (Zn**) (11 g);
Manganese (Mn?*) (2 g); Colbalt (Co®*) (120 mg); Selenium
(Se**) (100 mg); Cholin Chloride (4,8 g).

Bang 4. Thanh phan héa hoc (%) va nang lugng (kcal/kg) ctia thiic n thi nghiém

Thirc an* Protein Lipid Xo Chét hiru co Nang lwong (kcal/kg)
KPCS 30,9 8,6 2,1 83,1 4631
DNND 36,9 11,8 3,3 83,3 5008
BDT 38,9 54 7,9 77,5 4472
KDBN 39,2 55 3,3 83,7 4680
KDL 40,6 9,0 34 83,0 4751

Ghi chi: KPCS: Thiic 4n co sé; DNND: Thiic dn bét dau nanh nguyén dau; BDT: Thiic 4n bot dau tom; KDDN: Thiic 4n kho

dau dau nanh; KDL: Thiic én khé diu lac
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Bang 5. Thanh phan axit amin thiét yéu (% vat chat kho) ctia thiic an thi nghiém

Axit amin thiét yéu KPCS DNND BDT KDBN KDL
Arginine 2,42 2,88 1,17 3,56 3,88
Histidine 1,23 1,44 0,50 1,64 1,79
Isoleucine 1,11 1,28 0,66 1,42 1,38
Leucine 2,02 2,46 1,08 2,60 2,52
Lysine 1,30 1,03 0,89 1,12 0,90
Methionine 0,93 1,07 1,26 1,01 1,05
Phenylalanine 1,52 2,23 0,80 2,59 2,65
Threonine 1,55 1,75 0,76 1,42 1,88
Valine 1,42 1,53 0,88 1,69 1,74

2.3. Cham séc va quan ly 2.4. Thu phan

Hang ngay cho ca &n 3 lan, lugng thic an
bang 5% khéi lugng than. Thudng xuyén theo doi
lugng thtic 4n an vio clia ca, dam bao ca &n hét
lugng cho an ctia méi l4n trong ngay. Tién hanh xi
phong thic an thita (néu c6) sau mdi lan cho an.
Thay nuéc sau mdi giai doan thi nghiém.

Quan Iy cac yéu té6 méi truong

Nhiét d6 nuéec duge do hang ngay bing
nhiét k& Nhiing ngay nhiét d6 khong khi
xudng thap, nhiét do nudc dudc diéu chinh bdi
b6 diéu nhiét (Risheng 300W-RS308-C, Trung
Quoc), va dudc duy tri trong pham vi 25-29°C.
Céc yéu t6 pH, 6xy hoa tan v ammonia téng s&
duge kiém tra 2 lan/tudn, st dung kit thua
nhanh (Advance Pharma Co Ltd., Thai Lan).
Két qua trinh bay & bang 6.

Bang 6. M6t s6 yéu t6 méi trudng nudc
trong thgi gian thi nghiém

Yéu tb moi trwong M £ SD (min - max) *

Nhiét do Sang 26,9 £ 0,8 (25,0 - 28,5)
(<€) Chiéu 27,4 £ 0,8 (25,0 - 29,5)
pH Sang 71+01(7,0-75)
Chiéu 7,1+0,1(7,0-7,5)
DO (mgll) Sang 4,4+0,4(3,5-5,5)
Chiéu 4,404 (3,5-6,0)
NH3 (mg/l) 0,016 + 0,003 (0 - 0,03)

*Min: gi tri nhé nhat; Max: gia tri 16n nhat; M: gia tri
trung binh; SD: dé 1éch chuén
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Hé théng thu phan da dugc thiét ké& dua
trén nguyén tic ctia Guelph, trong dé phan dudgc
thu tit binh phia ngoai thong véi bé (Cho et al.,
1982). Xung quanh binh thu phén dugc lam
lanh bdi nuéc da dé han ché su phan huy caa
phan. Phan ca dia ¢6 dang sgi dai khodng 1-
2cm, 1o ling trong nudc, toc do nube chay qua
binh dugc diéu chinh sao viéc thu phan trong
binh dat t6i da. Hang ngay phan dugc thu 3 lan
(6:30; 11:00 va 17:00h). T4t ca miu phan dudc bao
quan 6 -20°C. Cudi ky thi nghiém, phan cta
tiing bé duge trén véi nhau dé 18y miu dai dién
phén tich.

2.5. Phan tich héa hoc

Mau nguyén liéu thtic &n, 5 thic &n thi
nghiém va phan da dugdc phan tich héa hoc theo
AOAC (1990); oxit chrome dugc xac dinh theo
Fenton and Fenton (1979); Ning lugng tho bing
nhiét lugng ké (Calorimeter Parr 6300, USA); va
axit amin dugc phan tich bdng phuong phap sic
ky long 4p suét cao - HPLC (Amino Quant, 1990).

Cac chi tiéu nang lugng, vat chit kho,
protein thé, lipid thé, xd thd, khoang t6ng s6 cta
miu nguyén liéu, thiic 4n va phan dugdc phan
tich tai Trung tdm Phan tich ctiia khoa Chan
nudi - Thid ¥, truosng Dai hoc Néng Lam Hué.
Ham lugng va thanh phén axit amin duge phan
tich tai Vién Chén nudi qudc gia.



2.6. Tinh toan ty 1é tiéu hoa biéu kién

- Ty 1& tiéu hoa biéu kién (AD) ctia cac chat
hiiu co, protein tho, lipid, xd tho, nang lugng va
axit amin thiét yéu cta thiic 4n dugc tinh theo
cong thic ctia Cho et al. (1982):

AD (%) = 100-[100 x (%Cr./%Cr,) x
(%DD,;/%DD,,)]

Trong d6: %Cr,, 1a ty 1& Cr trong thtic in;
%Cr,y, 1a ty 1& Cr trong phan; %DD,, 1a ty 1é chat
dinh dudng trong phan; %DD,, 1a ty 1& ch4it dinh
dudng trong thic an.

- Ty 1é tiéu héa chat hifu co, protein tho,
lipid, x0 tho, néng lugng va axit amin thiét yéu
cla cac nguyén liéu thi nghiém dugc tinh theo
phuong phap sai khac:

AD nguyén lidu = (ADT-0,7 x ADR)/0,3

Trong d6: ADR 12 TLTH chat dinh dudng
ciia thtic &n co s6; ADT 1la TLTH chat dinh
dudng ctia nguyén liéu thtic 4n thi nghiém; 0,7
va 0,3 1a ty 1&é phéi hgp gitia KPCS va nguyén
liéu thi nghiém.

2.7. Xt 1y s6 liéu

Anh huéng ctia céc thic &n dén ty 18 tiéu hoa
cic chat dinh dudng dude xu ly théng ké theo
phan tich phuong sai (ANOVA) bdi trinh ting
dung GLM (General Linear Model) cua phdn mém
Minitab ver 16.2.0 (Minitab, 2010), va su sai khac
gitia cac gia tri trung binh dugec xac dinh theo
phuong phap Turkey v6i @6 tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Ty 1é tiéu héa cac chit dinh dudng cha
thic an

S6 liéu 6 bang 7 cho thay, ty 1é tiéu héa cac
chit dinh dudng va ning lugng c6 sai khac trong
viéc thong ké gitia cac thiic &n (P<0,05). Ty lé
tidu hoéa protein ti 84,5 dén 92,6%, trong dé,
DNND va KPCS c6 ty 1é tiéu héa cao hon BDT
va KDL, va cao hon KDDN (P <0,05).

Cac nghién ctu truée day cho thay, TLTH
protein ctia bot dau nanh  ca L. rohita 1a 84,06%
(Hosain et al., 1997), 6 c4 mui lung gu 77,7%
(Laining et al., 2003) va & c& Clarias isheriensis
1a 90% (Fagbenro, 1996). Ty 1& tiéu héa protein
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ctia bot du tom & ca rd6 dong 76,0% (Tran Thi
Thu Sucng, 2011), ca mu lung gu 80,1% (Laining
et al., 2003), ca tré lai (Clarias macrocephalus x
Clarias  gariepinus) 93,4%, ca 16 phi
(Oreochromis niloticus) 91,8% (Nguyén Duy
Quynh Tram, 2011). Theo Jafri and Anwar
(1995), TLTH protein d6i véi khé dau lac trén ca
L. rohitala 94,7% va ca C. mrigata la 93,2%; trén
ca rd phi (Oreochromis niloticus) 1a 93,9%, tré lai
14 92,6% (Nguyén Duy Quynh Tram, 2011).

Tuong tu protein, TLTH lipid ctia cac thiic
&n c6 sai khac théng ké (P<0,05), gia tri trong
thi nghiém dao dong 77,5-82,1%; Trong &6,
TLTH lipid cia KPCS va DNND cao hon céac
thic an khac (P<0,05).

Ngoai trtt TLTH xo thap 6 KDDN, TLTH xo
thd khong c6é sy sai khéc, § cac thiic dn con lai
(P>0,05), dao dong trong khoang 40,2-43,4%.

Ty 1& tiéu hoa chat hifu cd cha céc thiic 4n
dao ddng 85,6-90,3%. Gia tri nay cua KDL thap
va khoéng c6 su sai khic thong ké gifia cic thic
&n con lai (P>0,05). O ca r6 phi, TLTH cht hitu
cd cta kho dau lac 1a 90,3%, kho ddu dau nanh
la 88,9% va la sin la 82,5% (Nguyén Duy
Quynh Tram, 2011) déu cao hon so véi két qua &
nghién ctiu nay. Riéng TLTH chat hiiu co clia
BDT (86,7%) 6 c4a rd6 phi (Nguyén Duy Quynh
Tram, 2011) thap hon & ca dia trong thi nghiém
nay (87,28%).

Trong khi ty 1é tiéu héa ning lugng cta
KPCS va DNND nhu nhau (P>0,05) va cao hon
KDL (P<0,05), TLTH néng lugng ctia BPT va
DNND trén ca dia trong nghién ctiu nay (87,1%
va 90,7%) cao hon dang ké so v6i ca mu lung gu
Cromileptes altivelis (76,6% va 70,9%) (Laising
et al., 2003).

3.2. Ty 1¢& tiéu héa axit amin thiét y&u cta
thic an

Két qua & bang 8 cho thay, gia tri trung
binh vé TLTH cta cac axit amin thiét yéu
(AADp,,) cia cac thiic an dao dong tu 81,9 dén
90,3%. Trong d6, TLTH cta cic axit amin thiét
yéu cia KPCS cao nhat va c6 sai khac théng ké
(P<0,05) so v61 4 thiic 4n con lai. Trong khi,
TLTH cua BDT va KDDN thap nhat so véi cac
thiic 4n con lai (P<0,05).
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Bang 7. Ty 1é tiéu héa biéu kién (%) cac chat dinh dudng cta cac thiic an

Thirc an Protein Lipid Xo Chét hiru co Nang lwong
KPCS 92,6° 82,17 43.4° 90,3° 93,5°
DNND 90,8° 81,2%® 40,2° 88,4 90,7%

BDT 87,3" 80,5° 41,0° 87,3 87,1°°
KDBN 84,5° 77,5° 35,4° 86,9%° 86,4°°
KDL 87,5 77,9° 41,9° 85,6" 83,7°
SEM 0,60 0,35 0,79 0,78 1,35

P 0,001 0,001 0,001 0,001 0,001

Ghi chii: "¢ cac ky tu khdc nhau trong cung cot sai khéc c6 y nghia thong ké (P<0,05); SEM: sai s6 chudn cta gia tri

trung binh; P: xac suat

Bang 8. Ty 1& tiéu héa (%) axit amin thiét yéu ctia ca dia véi cac thitc Anthi nghiém

Axit amin KPCS DNND BDT KDBN KDL SEM** p**
Arginine 92,6 89,9 75,7° 83,4° 89,2 0,55 0,001
Histidine 92,3° 86,6" 77,3° 81,0° 86,5" 0,67 0,001
Isoleucine 87,3° 84,1° 86,47 81,0° 86,7° 0,57 0,001
Leucine 91,0 88,6° 86,3° 86,0° 87,4 0,43 0,001
Lysine 88,7° 81,6 88,2° 84,6 83,7 0,71 0,001
Methionine 90,3° 87,6 85,9° 75,5° 85,4° 0,88 0,001
Phenylalanine 88,3° 87,7° 83,5 85,3" 88,1° 0,48 0,001
Threonine 91,1° 85,3 83,5° 78,7° 87,7° 0,58 0,001
Valine 91,3° 90,0° 81,3" 81,5° 83,2° 0,70 0,001
AADgan 90,3° 86,8° 83,1° 81,9° 86,4° 0,26 0,001

Ghi chi: %4 cac ky tu khdc nhau trong cung hang sai khac c6 ¥ nghia théng ké (P<0,05).
**SEM: sai s chudn ctia gia tri trung binh; P: x4c sudt; AADg,,: Gi4 tri trung binh ty 1 tiéu héa axit amin thiét yéu

3.3. Ty 1é tiéu héa cac chit dinh dudng cha
cac nguyén liéu

Tt k&t qua & bang 7, gia tri TLTH céac chat
dinh dudng ctia cic nguyén liéu thiic &n: bot dau
nanh nguyén dau, bét dau tém, khé dau dau
nanh va khé diu lac da duge tinh toan (Bang 9).
TLTH cta c4 dia véi cac chat dinh dudng cta
nguyén liéu thic an thi nghiém c6 sy sai khac
(P<0,05). Gia tri TLTH protein thé dao dong 16n
tit 65,6% dén 86,7%; Bot dau nanh c6 TLTH
protein 16n nhat (86,7%); trong khi kho dau dau
nanh thip nhat (65,6%).

Khé ddu dau nanh 1a mot ngudn protein
thuc vat t6t v& ham lugng protein va thanh
phan axit amin thiét yéu nhung lai han ché vé
axit amin c6 chita luu huynh (NRC, 1993). O ca
r6 phi, TLTH protein thé v6i kho ddu dau nanh

992

la 85% (Ogunji, 2004); 93,1% (Lorico-Querijero
and Chiu, 1989); 96,2% (Sklan et al., 2004) va
92,0% (Guimaraes et al., 2008).

Kho dau lac 1a ngudn protein sin cé. Két
qua nghién ctiu TLTH protein § ci dia trong
nghién cttu nay (75,8%) thap hon cac két qua da
cong bo trén cd Labeo rohita (83,8%) va ca
Cirrhinus mrigala (88,2%) (Jafri and Anwar,
1995), ca ho bac (88,6%) (Mohanta et al., 2006).

Bot d4u tom ciing 14 nguén protein ré tién.
Gia tri TLTH protein ctia bot ddu tém & thi
nghiém nay 1a 75,1% - ndm trong giéi han cta
cac nghién ctu trén ca ré6 déng la 75,4% (Tran
Thi Thu Suong, 2011), & cac loai cA mu lung gu
78% (Laising et al., 2006), ca rd6 phi 71%
(Koprucu and Ozdemir, 2005).
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Bang 9. Ty 1é tiéu héa (%) cac chat dinh dudng ctia nguyén liéu thitc in thi nghiém

Nguyén liéu Protein Lipid Xo Chét hitu co Nang lwong
B6t dau nanh nguyén dau 86,7 79,1° 32,9 83,9° 84,2°
Bot dAu tom 75,1° 76,5 35,4% 80,2°° 72,1°
Khoé dau dau nanh 65,6° 66,8° 16,9° 79,1%° 69,8"
Kho dau lac 75,8° 68,0° 38,3° 74,7° 60,9°
SEM** 2,09 2,24 2,69 3,24 3,60
pr* 0,001 0,001 0,001 0,001 0,001

Ghi chi: * *"¢: cac ky tu khdc nhau trong cting cét sai khéc c6 ¥ nghia thong ké (P<0,05).
**SEM: sai s6 chuén ctia gia tri trung binh; P: x4c suét

Két qua nay c6 thé chiu 4nh huédng cua
nhiéu yéu t6, nhu cac chit te ché trong thic 4n
hodc su ¢6 mit ctia protein ma ca dia khéng thé
tiéu héa; chat lugng protein ctia cac loai nguyén
liéu c6 thé bi anh hudng béi qua trinh ché bién
nguyén liéu tho va bdo quan. K¥ thuat ché bién
nhu lam khé 6 nhiét d6 cao sé& lam giam ty 1é
tiéu hoéa protein, déng thdi san sinh ra cac nhan
t6 khang dinh dudng 6 mot vai loai nguyén liéu
(Halver and Hardy, 2002).

Ngoai tiéu héa protein tho, két qua nghién
ctiu nay cho thay TLTH lipid thé ctia cac nguyén
liéu dao ddng tit 66,8 dén 79,1%. Trong d6, TLTH
lipid ctia bot dau nanh cao hon khb lac va khé dau
dau nanh (P<0,05). Tuy nhién, cac két qua trude
day cho thay TLTH xo thé & cac nguyén liéu nay
déu cao hon. Trén ca ro déng, TLTH xd tho ctia bot

dau nanh 41,7%, bot dau tom 38,2% va kho dau
lac 40,1% (Nguyén Thi Thu Suong, 2011); TLTH
X0 cua bot dau nanh 6 ca roé phi 95,2% (Koprucu
and Ozdemir, 2005).

Ty 1é tiéu hoa chat hiiu co va ning lugng
clia cac nguyén liéu thi nghiém c6 xu huéng nhu
nhau vé sy sai khac. Cac gi4 tri nay cua bot mi
va rong mén cao hon bot ngd va cao hon 14 sin
(P<0,05).

3.4. Ty 1é tiéu héa cac axit amin thiét yéu
cua cac nguyén liéu

Tt két qua ¢ bang 10 chiing t6i nhan thay
ring gia tri AADg,, cia cac nguyén lidu thi
nghiém dao déng tit 62,2 dén 78,9%. Ty 1é tiéu
héa trung binh céic axit amin thiét y&u ctia bot
d4au nanh va kho dau lac khéng c6 sai khac

Bang 10. Ty 1& tiéu héa (%) cac axit amin thiét yéu clia nguyén liéu thi nghiém

Axit amin i‘gu‘i{%ﬂ] "M Bot ddu tom Ko dau dau  no daulec  SEM P
Histidine 73,2° 42,1° 54,4° 72,7° 1,12 0,001
Threonine 71,6% 65,9 49,6° 79,7° 0,95 0,001
Arginine 83,7° 36,3° 62,1° 81,4° 1,64 0,001
Valine 87,1° 58,1 58,9 64,3" 2,09 0,001
Methionine 81,3° 75,7 41,0° 73,8° 2,08 0,001
Phenylalanine 86,4° 72,5° 78,3 87,8° 1,16 0,001
Isoleucine 76,5° 84,2° 66,3° 85,4° 1,35 0,001
Leucine 83,17 75,3° 74,3° 78,9 1,44 0,001
Lysine 65,0° 81,0° 75,2%® 72,1 2,35 0,001
AAD**zan 78,7° 65,7° 62,2° 77,4° 0,92 0,001

Ghi chu: **>¢%ef: c4c ky tu khac nhau trong ciing hang sai khac cé y nghia théng ké (P<0,05)
** (4 tri trung binh ty Ié tiéu héa cta cac axit amin ctia mét loai nguyén lidu
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Xéac dinh ty 1& tiéu héa cac chét dinh dwéng ctia mét sé nguyén liéu thivc &n gidu protein trén ca dia Siganus guttatus

(Bloch, 1787)

Bang 11. Ham lugng cac chit dinh dudng tiéu héa ctia thitc An nguyeén liéu (g/kg)

B6t dau nanh

Chét dinh duéng nguyén dau Bot dau tom Khé dau dau nanh Kho dau lac
Nang lwong (kcal/kg) 4616,7 2641,7 3263,8 3043,2
Protein 356,3 388,3 328,0 4214
Histidine 12,37 0,51 12,89 17,16
Threonine 16,32 16,54 15,03 20,96
Arginine 34,32 14,34 31,42 58,45
Valine 14,37 11,79 12,37 15,69
Methionine 8,29 6,96 3,77 6,64
Phenylalanine 29,03 29,58 38,37 42,06
Isoleucine 11,78 12,04 13,39 16,82
Leucine 23,68 18,07 19,47 28,56
Lysine 6,44 5,51 7,22 6,42

thong ké (P>0,05) va cao hon bot ddu tom va
kho ddu dau nanh (P<0,05). Trong d6, TLTH
tling loai axit amin riéng 1é ctia bot dau nanh
cao (dao doéng 65,0-87,1%); Ngugc lai, kho dau
dau nanh va bot dau tdm kha thap (dao dong
41,0-84,2%).

Ty 1& tiéu héa trung binh cac axit amin
thiét y&u ctia bot dau tém; kho dau dau nanh; kho
dau lac trén c4 dia & thi nghiém nay déu thap
hon khi thi nghiém trén ca r6 phi va ca tré lai
trong nghién cttu trude day (Nguyén Duy Quynh
Tram, 2011).

Cac nghién ctu truée diy cho thdy su sai
khac vé TLTH axit amin thiét y&u ctia nguyén
liéu va d61 tugng si dung. Guimaraes et al
(2008) cho biét, threonine trong kho dau dau
nanh c¢6 TLTH thap nhat 6 ca rd phi, trong khi
Borghesi et al (2009) bao céo rang cystine trong
khé diu d4u nanh c6 TLTH th&p nhat trén ca
Salminus brasiliensis.

Ty 1é tiéu héa trung binh cac axit amin thiét
yéu ctia bot dau nanh 6 ca dia thi nghiém nay
(78,7%) cao hon ca héi Pai Tay Duong (56,8%)
(Anderson et al., 1992), thap hon ca rd phi (87,1%)
(Koprucu and Ozdemir, 2005). Diéu nay c6 thé do
cac phuong phap ché bién thiic an dugc st dung
va su khac biét v& thanh phan héa hoc. Ché bién
thtic n 13 mét trong nhiing yéu t5 c¢6 thé anh
hudng dén kha ning tiéu héa (Cheftel 1986, trich
dan bsi Nguyén Duy Quynh Tram, 2011).

Nhiing sai khac trén c6 thé do nhiéu
nguyén nhan khac nhau nhu chit lugng nguyén
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liéu, kich ¢6 va d#c tinh cia loai ca thi nghiém,
diéu kién thi nghiém, phuong phap thu phan...
(Wilson and Poe, 1985; Anderson et al., 1993;
Watanabe et al., 1996; Yamamoto et al., 1997).
Do vay, dé so sanh dugc kha ning tiéu hoa caa
cung loai nguyén liéu trong cac nghién ctu khac
nhau thudng rat kho6 khan.

Ti cac két qua & bang 2 va 10, sb liéu vé cac
axit amin thiét y&u tiéu héa cta ching dudge
tong hop & bang 11.

4. KET LUAN

Ty 1é tiéu hoa cac chat dinh dudng va ning
lugng ctia cac thic #n thi nghiém trén ca dia c6
su khac biét (P<0,05). Ty 1é tiéu héa ning lugng
ctia bot dau nanh nguyén dau (84,2%) cao hon
bot ddu tom (72,1% ), ca hai nguyén liéu nay déu
cao hon kho didu dau nanh (69,8%) va khé dau
lac (60,9%). Ty 1é tiéu hoa chat hitu co cua kho
d4u lac (74,7%) thap hon céc nguyén liéu con lai.
Ty 1é tiéu héa protein ctia bot dau nanh nguyén
déu (86,7%) cao hon bot ddu tom (75,1%) va kho
dau lac (75,8%), cao hon khé ddu dau nanh
(65,6%); Trong khi, ty 1é tiéu héa protein ctia kho
d4u lac, bét dau tom khong sai khac.

Ty 1é tiéu hoa trung binh ctia cac axit amin
thiét yéu ctia bot dau nanh (78,7%) va kho dau
lac (77,4%) nhu nhau, cao hon bot dau tém
(65,7%), kh6 dau dau nanh (62,2%).

T cac nhan xét trén cho thdy, c6 thé su
dung cic nguén thtic &n sdn c6 lam ngudn
nguyén liéu protein ré tién dé phdi hgp thic dn
cho ca dia.
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