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” ' BAI MO pAU
NHUNG HIEU BIET CHUNG VE DINH DUONG THUY SAN

I. MOT SO KHAI NIEM
1.1. Thirc an

Trong nudi trong thiy san (NTTS), thitc dn dong vai trd quan trong vi
chiém ty 1& cao trong chi phi (60-80% tong chi phi). Tiét kiém chi phi thic dn
lam tang dang ké loi nhuan trong nudi trong thily san.

Thirc an 13 vat chit chira chit dinh dudng ma dong vat co thé in, tiéu hoa
va hap thu dé duy tri su séng va tich lily trong cac mo co thé.

Trong tu nhi€én, mot loai vat chat co thé 1a thuc an cua loai ca nay, giai
doan phat trién co thé ndy nhung chua hin di 1a thirc dn cta loai ca khac, giai
doan phat trién co thé khac. Sy khac biét d6 hoic 1a do dic diém dinh dudng
khac nhau theo loai, ma nguyén nhan chinh 1a kha ndng thu nhén va ti€u hoa cac
loai thirc dn khac nhau theo loai hodc do sy khac biét vé mirc dd hoan thién bd
may tiéu hoa theo giai doan phat trién co thé. Do ciing thé hién dic tinh loai.
Thirc dn cua dong vat thay san bao gdm: thic dn ty nhién (live food, natural
food), thirc @n nhan tao (man-made food) con dugc goi la thirc @n cong nghiép
(commercial food) hay thirc an vién (pellet food), thic dn twoi séng (fresh food)
va thirc an tu ché (home-made food).

1.2. Dinh duwdng

Dinh dudng 1a cic qué trinh hoat dong sinh 1y va hoa hoc dé chuyén hoa
nhiing chit dinh dudng cé trong thic in thanh nhiing chat dinh dudng cho co
thé st dung. C6 4 qua trinh trong qué trinh dinh dudng: thu nhan thirc in, tiéu
hoa hép thu thirc dn, chuyén hoa va bai tiét cac chat dinh dudng khoi co thé.
Mon hoc nghién ctru cac qua trinh trén goi l1a dinh dudng hoc.

Chat dinh dudng 13 cac nguyén t6 hay hop chat héa hoc c6 trong khau phan
lam thoa mén sy sinh san, sinh truéng hay duy tri qua trinh song binh thudng.

Ning luong ma tat ca dong vat déu can duoc liy tir md, carbohydrate va tir
cac san phém khtr amin cua cac amino acid. Dong vat can hon 40 chat dinh
dudng khac nhau va duoc iy tir khdu phan thirc dn va co nhitng chat ban than
co thé khong tong hop duoc goi 1a “chat dinh dudng thiét yéu” va mot s6 chat
ban than c6 thé tong hop dugc goi 1a “chat dinh dudng khong thiét yéu”. Nhém
chat dinh dudng thiét yéu bao gdm: cac amino acid thiét yéu, cac axit béo thiét
yéu va cac khoang thiét yéu.

1.3. Lich sir phat trién dinh dwéng hoc dong vat thity san

Dinh dudng hoc thuy san chi mdi phat trién gan ddy. Nhitng nghién ctu
dau tién vé dinh dudng thuy san dugc thuc hién tai Corland (Ohio, M¥) vao
nhitng nam 40 va phat trién nhanh sau nhitng nim 60 cta thé ky XX. Thic n
nhan tao cho dong vét thuy san bat dau ap dung tir thap nién 50 va cudi thap
nién cua thé ky trudce, thirc an vién duge dung phé bién tai My va Chau Au.



Pong vat thuy san chi yéu bao gdm céc loai ca co xuong (finfish), giap xac
(crustacean) va nhuyén thé (mollusca). Chung c6 nhirng dic diém dinh dudng
khac v6i cac dong vat trén can. S lugng céc loai ca rat phong phtl, nhung hi¢n
chi c6 khoang 20 loai duoc nghién ctru vé dinh dudng va dai bo phan tap trung
vao nhirng loai ca on doi.

I1. PAC PIEM DINH DUONG CUA PONG VAT THUY SAN

Pong vat thuy san) c6 cdu triic dng tiéu hoa va chirc ning tiéu hoa rat khac
nhau va da sé dong vat thuy san déu trai qua giai doan u trung. O giai doan nay
nhu ciu dinh dudng cua ching bién d6i rat 1on, do vay nghién ctru vé dinh
dudng cua dong vat thuy san kho hon so véi dong vat trén can.

Pong vat thuy san 13 loai bién nhiét (poikilotherms) nén c¢é nhu ciu ning
luong thdp hon dong vat mau nong. Tuy nhién, dong vat thily san lai nhay cam
vO1 stress cua moi truong, dac biét 1a nhiét d0 nudec. Do vay, nhu cau dinh
dudng thudng duge xac dinh & khoang nhiét 6 nude thich hop nhét dinh, goi 1a
nhiét d méi trudng tiéu chuan (SET: Standard Environmental Temperatures).
Vi du: theo NRC thi SET ctia mdt sd loai ¢4 nhu sau:

C4 hdi (chinook salmon): 59° F (15°C)

C4 hdi van (rainbow trout): 50°F (10°C)

Ca da tron MV (channel catfish): 86°F (30°C)

Nhu ciu ning luong ctia dong vat thuy san thdp hon dong vat trén can.

Nhu cau vitamin cao hon, dic biét vitamin C, do ca khong tu téng hop
dugc trong co thé, vi vy nhu cu vitamin phu thudc nhiéu vao thirc an.

Nhu ciu chét khoang thép hon dong vat trén can.

Hau hét cac loai ca c¢6 nhu cdu vé axit béo nhém Q-3 (hay n-3) va cac nhoém
dong vat thuy san khac nhau thi c6 nhu cau axit béo nay khac nhau.

Hiéu suét sir dung (HSSD) thtrc an ctia ¢4 cao hon dong vat trén can. HSSD thurc
an cua ca trong khoang 1,2 - 1,7/1, trong khi d6 HSSD thtrc an cua lgn 1a 3/1 va
cua gala 2/1).

Vé phuong thire 1dy thic 4n cta ca: c6 nhidu phuong thirc nhu bit moi (ca
hoi), gam (ca ddi), loc (ca me), ky sinh (c4 mut d4). Do d6, thirc an phai duoc
ché bién va cho an phu hop véi phuong thire sir dung thire an cia ca.

Cau hoi:

1. Dinh dudng va thtrc dn la gi ?
2. Pac diém dinh dudng co ban cuia dong vat thuy san ?



CHUONG 1. THANH PHAN HOA HQC CUA THUC AN

I. KHAI NIEM CHUNG

Pong vat trong qua trinh sdng c6 nhu cau thic dn dé duy tri cac chirc ning
binh thuong cia cac hoat dong sdng. Thirc dn cho dong vat nudi bao gdm chu
yéu la thuc vat va cac san phém tur thuc vat.

Vat chat kho trong co thé dong vat dugc hinh thanh tor ba nhom véat chét
hiru co chu yéu 1a protein; lipid va carbohydrate, ngoai ra con cé cac chit vo co
khac nhu vitamin, acid nucleic va cac thanh phan khéc.

Trong co thé dong vat, protein c6 vai trd hinh thanh nén cac mo cta dong
vat, con lipid ¢ vai tro 1a ngudn ning luong dy trit. Thanh phan protein trong
vat chat kho cua co thé dong vat thuong cao hon ¢ thyc vat, ngoai trir mot sb hat
c6 dau hodc cac hat trong nhom cay ho dau.

Su tong hop protein trong co thé dong vat dé hinh thanh nén cac t6 chirc
md ctia co thé nhu: co (thit); cac t6 chirc co quan bén trong co thé; cac thé dich
hodc cac san phém nhu thit, tring... dugc coi 1a muc dich chu yéu khi nghién
ctru dinh dudng ctia dong vat nudi ndi chung va nudi trong thuy san noi riéng.

Ngoai cac thanh phan trén trong co thé dong vt con co cic thanh phin
khac véi ty 1€ rat nho. Vi du, acid nucleic, acid hiru co va vitamin.

Thuc adn
Thtrc dn Vat chat vo co Carbonhydrate
Vit chét kho Lipid
Vat chit hitu co— Protein

Cac acid nucleic

Cac acid hiru co

vy v vy oy

CAac vitamin

Céc vat chat kho trong co thé dong vat va thuc vt duoc chia thanh vat chat
v co va vat chit hitu co. Cac vat chat vo co bao gém mot lugng rat 1én cac
nguyén td tn tai voi sé lugng khac nhau, trong cac to chiic, cac bd phan khac
nhau cua dong vat va thyc vat.

Co6 mot sd cac chat khoang nhét dinh ton tai ca trong co thé cta dong vat va
thuc vat la: Canxi (Ca); Phospho (P); Magie (Mg); Natri (Na); Kali (K); Clo (Cl)
va Luu huynh (S), mot sé nguyén t& nhu St (Fe) Déng (Cu); Coban (Co);
Magan (Mn) Flo (F); Mollyden (Mo) va mot sb nguyeén td khac chi ton tai véi
mdt lugng rat nho trong vat chét song.

Nhitng thanh phan cua thirc an nhu tinh bot hodc md dugc sir dung nhu 1a
ngudn ning luong. Tuy nhién, nhitng thanh phan dinh dudng c6 vai trd sinh 1y
rat dac trung nhu cac amino acid, cac khoang chat va vitamin,
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II. NGUYEN TAC PHAN TiCH CAC THANH PHAN CUA THUC AN

Cac thanh phﬁn cua thurc an hodc cac mo cua dong vat, thuc vat co thé xéac
dinh bang phan tich. Nha khoa hoc Weende (Puc) di dwa ra mdt phuong phap
xac dinh mot cach gin ding cac thanh phan cta miu thic dn. Ngudi ta goi
phuong phap nay la phuong phap Weende. Theo phuong phdp cua Weende thirc
an duoc chia thanh 6 tiéu phan 1a: nudc, md thd, chat xo, phan chat khong chira
Nito, protein tho, tro

Thanh phin ciia cac tiéu phin trong miu thirc dn
(theo phuong phap cua Weende)

Mau thirc dn

A\ 4

Nuée Vat chat kho
|
_ 4
Vat chat vo co Vat chat hiru co
! |
! ! v I y !
bat (cat)| [Muoi khoang] Protein tho MG tho Chat xo Buong
Protein tinh | Triglycerid Cellulose Du(‘)"rllg don
Amid Phospholipid Hemicellulose |Tinh bot
Aminoacid | Steroid Lignin Glycogen
Peptid Carotenoid Cutin Pectin
Purines Xanthophyll Hemicellulose
Nucleic Cic dau céan Lignin
acid thiét

III. PHUONG PHAP XAC PINH GIA TRI DINH DUOGNG CUA THUC
AN

3.1. Phan tich trong phong thi nghiém

3.1.1. Thanh phin nuwéc (49 Am)

Thanh phan nudc trong thirc an c6 anh huong 16n dén chat luong cua thirc
an; chat lugng thire an ty 1€ nghich v&1 ham lugng nude chira trong no. Sau khi
phan tich, thanh phan dinh dudng cua thic dn dugc biéu dién dudi dang ty 18 %
vat chat kho.

Thanh phan nudc (hay d6 4m) 13 mot trong nhitng chi tiéu quan trong nhat
trong phan tich thanh phan dinh dudng cta thic dn. Dya vao d6 4m nguoi ta co
thé danh gia dugc chét luong va mirc do 6n dinh ctia mau thire dn.

Pé xac dinh d6 4m dua mau thirc dn vao ta séy & 105°C cho dén khi lugng
nudc trong mau bay hoi hét (khdi lwong miu 6n dinh). Thanh phan nudc trong
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mau s¢ dugc xac dinh bang chénh I¢ch gitra khoi luong mau trude va sau khi
say.

Wd - We
Po am (%)= ———— x 100
Wwd
Trong do: Wa 13 khdi lugng mau trude khi sdy (g)

We 1a khéi lvgng miu sau khi sdy (g)

Phuong phap nay ap dung dugc déi voi da s cac miu thie dn. Tuy nhién,
c6 mot s6 loai thirc an ma trong thanh phan ctia nd c6 nhiéu acid béo dé bay hoi
hodc amoniac thi phuong phap nay anh hudng dén két qua phén tich, d6i voi cac
mau thtre dn loai ndy ngudi ta chi sy chung & nhiét d6 70°C.

3.1.2. Chat tro:

Tro la phﬁn con lai ctia mau sau khi mau duoc nung & nhiét d6 500°C. Tat
ca cac thanh phan hiru co duoc dbt chay ¢ nhiét do nay; phan con lai 13 thanh
phan vo co cua mau gém cac khoang da luong (K; Ca; Na; Mg); cac khoang vi
luong (Al; Fe; Cu; Mn; Zn, I; F). Trong thanh phan cta chét tro cling bao gdm
mdt lugng carbon (C) cé trong cac thanh phan hitu co ctia mau thire an.

3.1.3. Protein tho:

Lugng protein tho trong mau thire an dugce xac dinh tir thanh phﬁn nito co
trong mau. Thanh phan nito duoc xac dinh bang phuong phap Kjeldahl.

Protein 1a mot hop chat hitu co ¢ chira nito, trong thanh phan hoa hoc cia
protein c6 chira khoang 50 - 55% carbon; 22 - 26% oxy; 15 - 18% nito, nguoi ta
d3 1ay gia tri trung binh cta nito 1a 16% khdi luong protein. Nhu vy, khoi
luong protein = (khdi lwong nito c6 trong mau) x 100/16 hay khdi lugng protein
= (khdi lugng nito) x 6,25

Bang phuong phap Kjeldahl c6 thé xac dinh dugce Nito tong sb va tir do
tinh dugc ham lugng protein thd cé trong mau thirc dn.

Can phan biét khai niém protein tho va protein tinh: Protein thd (crude
protein) dugc tinh toan tir ham luong nito tong sb, tirc 1a gdm khong chi nito caa
protein ma con co nito cua cac thanh phﬁn khong phai 1a protein nhu peptide;
polypeptide; nucleic acid; cidc amino acid ty do... protein tinh 1a nhiing protein
ma qua trinh tiéu hoa chi giai phong ra amino acid.

3.1.4. Lipid thé:

Thanh phan lipid thdé duoc xac dinh bang cach chiét xuit mau trong dung
mdi hitu co, thanh phan con lai sau khi dung méi bay hoi hét 1a lipid tho. Ngoai
m& tho, cac thanh phan khac cua lipid gdm c6: phospholipid; sterol; cac dau can
thiét khac, tuy nhién cac thanh phin nay thuong cé gia tri ning luong thdp hon
sO vO1 m0.

C6 nhiéu phuong phap phan tich m& khac nhau, phuong phap thong dung
nhit 13 phuong phap Soxhlet.



3.1.5. Thanh phin carbohydrate:

Theo phuong phap ciia Weende, thanh phan carbohydrate c6 trong mau
thirc an dugc chia thanh 2 phan: chat xo va phan chiét hoa tan khong chira nito.

Chat xo 13 phan vat chat hitu co con lai khong hoa tan sau khi xir 1y mau
bang cach dun trong acid lodng. Thanh phan ciia chit xo gdm c6 mot lugng 16n
cellulose, lignin va chat khoang ton tai trong mau thuc an.

Phan chiét khong chira nito bao gébm cac duong don, tinh bot, mot phan
hemicellulose va lignin hoa tan trong nudce. Viée phan chia carbohydrate thanh 2
nhom khac nhau theo Weende chu yéu dua trén kha ning hoa tan, kha ning tiéu
hoa va gia tri dinh dudng cua chung.

Phan chiét xuat khong chira nito ¢ thé dugc xac dinh bang cach ldy tong
khdi lugng ban dau ctia mau trir di khdi lugng ctia 5 thanh phan di biét.

3.2. Phuong phap nudi duwing
Phirong phdp bo tri thi nghiém

- Thi nghiém trén cting hé thong.

- Céac nghiém thirc b tri hoan toan ngiu nhién, 1ap lai it nhat 3 1an.

- Tom c4 trude khi bb tri thi nghiém phai can do chiéu dai va khéi luong.

- Céc ché do cham soc phai gidng nhau.

- Lugng va nhip cho dn phai thich hop véi d6i tuong nghién ctru. Nén cho
an gidng nhau vé khau phan, hodc theo nhu cau.

- Pinh ky 1 tuan hodc 10 ngay kiém tra: ty 1& sdng, tdc do sinh trudong, hé
s thie an...

- Piéu chinh luong thirc dn sau mdi lan thu mau.

- Thoi gian thi nghiém khoang 8-10 tuan

IV. MOT SO CHI TIEU PANH GIA TRONG NGHIEN CUU DINH
DUONG PVTS
4.1. Ty 1¢ sdng (%):
SO ca thé cubi
Ty 1é séng = x 100
S ca thé dau

4.2. Sinh truwéng:
* Tang trong:
W=W, - W,

* Ty I¢ tang trong (%):
W, - W,
W, =— x 100
/4 WO
* Toc do tang trong theo ngay (g/ngay):



Wt - Wo
DWG =
t

* Tdc d6 tang truong dac biét (Yo/ngay):

LaW, - LaW,
SGR (%/ngay) = x 100
t

Trong do:
W,: trung binh khéi luong ban dau (g)
W¢: trung binh khéi lugng cubi (g)
t: thoi gian gitra cac lan kiém tra (ngiy)
4.2. Hé s thirc in:

Luong thirc an su dung (g)

FCR = -
Khoi luong gia ting (g)

* Heé s6 tiéu tdn thuc an: 1a lugng thirc an st dung dé tang mot don vi khoi
lugng. HE $6 nay dugc tinh trong thuc té san xuét

* Heé sb chuyén hoa thire dn 1a lugng thirc dn dong vat thuc sy dn vao dé
tang mot don vi thé trong. Hé s6 nay thuong duoc tinh trong céc thi nghiém.

Vi du: Sau khi ca an 1,5 kg mot loai thic an nao do thi khoi lugng tang
duogc 1kg, thi hé sé thic an (thudng ky hiéu 1a FCR) bang 1,5.
Heé s6 thirc an thay doi theo loai ca, giai doan phat trién co thé , diéu kién moi
truong song, loai thirc an, phuong thirc cho an...
4.4. Hi€éu qua st dung thirc an:

Hi¢u qua str dung thirc an dugc dinh nghia nhu ting trong cua ddi tuong

nuoi trén don vi thirc an st dung.

1 Tang trong cua dbi tuong nudi (g)
FCE =—— =
FCR Luong thirc an st dung (g)

- D61 v61 nghién ctru ¢4 bo me can danh gia cac chi so6 nhu: hé s6 thanh
thuc, ti 1€ thanh thuyc, thoi gian tai phat duc, stc sinh san twong doi, strc sinh san
tuyét doi, ti 1€ nd, chat lugng au trung...

- D61 vo1 au trung gidp xac: thoi gian bién thai, ti 1€ bién thai, mic do phan
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dan..

- Béi véi giai doan nudi thit ¢6 thé danh gia thanh phan sinh hoa, mau, mui

clia san pham nudi.
Cau hdi:

1. Cac phuong phap danh gia chat lugng thic an ctia dong vat thuy san ?
2. Tai sao nguyén liéu c6 ngudn gdc dong vat dugc danh gia cao hon thyc vt
trong ché bién thirc an cho thiy san?
3. Céc chi tiéu k¥ thuat can danh gia trong nghién ctru vé dinh dudng cua dong
vat thuy san?



CHUONG 2. DINH DUONG PROTEIN VA ACID AMIN

I. KHAI NIEM CHUNG

Protein 1a vét chit cao phan tu. Tét ca protein déu chira cac nguyén t6 C, H,
O va N. Mot sb khac chira mot lugng nho S.

Ngoai cac nguyén t6 trén, mot sd protein con chua mot lugng rat nho cac
nguyeén t6 nhu: P; Fe; Zn; Cu; Mg; Ca...

Pon vi cdu tric nén protein 1a cic amino acid. Amino acid 14 nhiing hop
chit hiru co mach thﬁng hodc mach vong trong phan tir c6 chua it nhat mot
nhom amin (- NH;) va mét nhom cacboxyl (- COOH)

Cong thirc cu tao tong quat cua amino acid:

COOH
NH, - C- H
R

R: dugc goi 1a mach bén hay nhom bén, nhu vy cadc amino acid chi khac
nhau & mach R

Nguoi ta thuong dua vao hinh dang, tinh tan hodc chirc ning, thanh phan
ho4 hoc dé chia protein thanh hai nhém 16n:

+ Protein don gidn: la nhitng protein ma chi giai phong ra cac amino acid trong
qua trinh thuy phan.

+ Protein két hop: phan tir ctia ndé bao gdm protein don gian két hop voi
nhitng thanh phin khéng phai 13 protein ma ngudi ta goi 13 "nhoém ngoai". Tuy
theo ban chit ctia nhom ngoai c6 thé phan thanh cac nhom nhu: lipoprotein,
glicoprotein, chromoprotein, phosphoprotein...

II. VAI TRO CUA PROTEIN

- La thanh phan chu yéu tham gia cau tao co thé, thay to chirc cii xay dung
t6 chirc méi.

- Cac acid amin (AA) s& tham gia vao cac san phim protein dic biét c6
hoat tinh sinh hoc cao (hormon, enzyme).

- AA s& tham gia qué trinh tao thanh ning lugng & dang tryc tiép hay tich
ltly & dang glycogen hay lipid.

Vi nhitng chirc ning quan trong trén, khong c6 vat chat nao c6 kha ning
thay thé protein trong co thé. Khi thtrc an thiéu protein thi dong vt cham sinh
truong, cham phat duc, stc sinh san giam. Do d6, protein 1a chat dinh dudng
dugc dac bi€t chu y trong thirc an.

1. NHU CAU PROTEIN
3.1. Khai niém chung

Hoi ddng khoa hoc Hoa ky (NRC) dd dwa ra mot dinh nghia vé nhu cau
protein dbi véi dong vat: "Nhu cau protein 13 lugng protein ti thiéu trong thirc
an nham 1am thoa min nhu ciu cac amino acid dé dat toc d6 ting truong ti da".
Nhu ciu protein cia mot ddi tuong phu thudéc vao mat $6 yéu td nhu: nang
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luong cia thirc dn, thanh phan amino acid va kha ning tiéu hoa cta protein thirc
an.

Pé danh gia mot cach day du nhu ciu protein, ngudi ta dua ra hai khai
niém 1a: nhu cau protein twong ddi va nhu cau protein tuyét dbi.

Nhu ciu protein tuong ddi dugc xac dinh 1a ty 18 % protein c6 trong thirc
an va nhu cau protein tuyét ddi duoc dinh nghia nhu 1 lugng protein cé tiép
nhén tr thirc an trén mot don vi thé trong ca (tinh theo gam protein trong thirc
an/kg cé/ ngay).

Trong dinh dudng nguoi ta con sir dung khai niém nhu cau protein cho duy
tri va ting trudng. Nhu cau protein cho duy tri & ¢4 cao hon & dong vat c6 vit. Vi
du: ca hdi van (Oncorhynchus mykiss) niang 100g c¢6 nhu ciu protein duy tri
hang ngay 1a 52,1; 69,3 va 97,7 mg/ngay, tuong tng voi nhi¢t do moi truong la
10°C, 15°C va 20°C.

Nhu cau protein cho san xuit (cho ting truéng) ciing cao hon dong vit co
va 4 lan, ga 2 lan.

Nhu cau protein ciia dong vat thity san thuong 16n hon dong vat trén can.
Nhu cau protein cta ca dao dong trong khoang tir 25 dén 55%, trung binh 30%,
g1ap xac tir 30-60%. Nhu ciu protein tdi vu ctia mot lodi ndo d6 phu thudc
ngudn nguyén liéu 1am thirc an (ti 16 protein va ning lugng, thanh phdn amino
acid va do tiéu hoa protein), giai doan phat trién cua co thé, cac yéu té bén ngoai
khac. Khi dong vat thuy san sir dung thirc dn khong co protein thi co thé giam
khéi luong, boi vi chung sé& sir dung protein cia co thé dé duy tri cac chirc ning
hoat dong t8i thiéu cua co thé dé ton tai. Trai lai néu thirc dn duge cung cép qua
nhiéu protein thi protein du khong duoc co thé hip thu dé tong hop protein méi
ma st dung dé chuyén hoa thanh niang luong hodc thai ra ngoai. Thém vao d6 co
thé con phai ton ning luong cho qua trinh tiéu hoa protein du thira, vi thé sinh
trudng cia co thé giam.

Bang 1. Nhu ciu protein ciia mdt so loai c4 (giai doan gidng)

Loai lezl/oc)au Ngudn
Ca da tron 32-36 Garlinh va Wilson (1976)
Ca chép 31-38 |Ogino va Saito (1970) Takeuchi va CTV (1979)
Ca ma 40-50 Teng va CTV (1978)
C4 trdm co 41-43 Dabrowski (1977)
C4 Chinh Nhat Ban | 44,5 Nose va Arai (1972)
C4 mang 40 Lim va CTV (1979)
C4 hoi 40 Satia (1974)
C4 banh duong 55 Yone (1978)
C4 10 phi 56 Winfree va Stickney (1981)
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Bang 2. Mirc protein ti wu trong thirc in cho mot s6 loai giap xac

Loai erfo;oo)l r Ngudn
Tom cang xanh (Macrobranchium) 35 Balazs va Ross (1976)
Tém he An d0 (Penaeus indicus) 42.8 |Colvin (1976)
Tom he Nhat ban (Penaeus japonicus) 40 Banlazs va CTV (1973)
Tom bac (Penaeus merguiensis) 34 -42 |Sedgwick (1979)
Tom su (Penaeus monodon) 46 Lee (19710

3.2. Cac yéu t6 anh hwéng dén nhu ciu protein
- Kich thuée va tudi

Nhu cau protein ciia dong vat ndi chung va ca néi riéng la giam khi kich
thudc va tudi ting 1én.

- Anh hwong cua nhiét do nudc

Nhiét do nudc la yéu t sinh thai quan trong anh hudng dén nhu cau protein
ctia c4. Nhin chung trong pham vi nhiét 6 thich hop, khi nhiét do ting nhu cau
protein cua ca cling nhu giap xac tang lén.

- Anh huéng cia nang leong trong thire an

Chtrc ning dinh dudng chii yéu cta protein 1a vat chat xdy dung co thé.
Nhu ciu protein phu thudc vao ning lugng co trong thirc an.

Nhu céau protein ting 1én khi thic dn khong dép Gng du ning lugng va
nguoc lai nhu cdu protein giam khi thirc dn du thira ning luong (ning luong
trong thtrc an chil yéu tir lipid va carbohydrate).

- Anh huéng ciia chdt lwong thire an va logi thire an sir dung

Nhu cau protein cua ca phu thudc vao chat lugng thirc an. Chét lugng thirc
an bi anh hudng boi $6 lugng, ty 1€ cac loai amino acid, ddc bi¢t 1a cac amino
acid khong can thiét va kha ning tiéu hoa dugc cua thic an. Vi vay, khi tinh
toan hinh thanh cong thirc thirc an phai xem xét mot cach toan dién cac yéu td ¢o
lién quan dén chat lugng thirc dn nhu: ty 1& protein/ning luong; kha ning tiéu
hoé dugc cua thirc an va ty 1¢ cac amino acid can thiét c6 mat trong thure an...

- Anh hwéng ciia cdc yéu t6 sinh thdi

Péi voi nhitng loai ca rong mudi, khi d6 man ting 1én thi qua trinh trao d6i
protein va amino acid ting 1én dé dap tng nhu cau ning luong va nhu cau sinh
tong hop cac vat chit dé can bang ap suat tham thau giita co thé va moi trudng,
Vi du d6i véi ca hdi khi nudi & moi truong nude cd6 dd min 13 10%o thi co6 nhu
cau protein 1a 40% nhung & méi trudng cd do man 1a 20%o thi nhu cau protein 14
43,5%.

IV. NHU CAU AMINO ACID

Khi ndi dén protein, nguoi ta khong chi quan tdm dén ham lugng ciia nd
trong thirc an ma con cha ¥ dén cac acid amin tham gia cdu tao nén protein (dic
biét 1a thanh phin va ty 1& cac acid amin thiét yéu trong protein). Nhu cau
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protein ndi mot cach chinh xac hon dé chinh 14 nhu cau amino acid. Nhu cau
amino acid cua dong vét noi chung c6 lién quan chit ché dén thanh phan amino
acid trong cac to6 chirc mé cua chung. Thanh phin amino acid cua cic nguyén
liéu nhu bot c4, 1a rat gin voi thanh phan amino acid cho nhu cau ting trudng, vi
vay bt ca 13 ngudn protein c6 chit lugng cao dé san xuat thire an cho chin nudi.
Thanh phﬁn amino acid cua thirc an protein chét lugng cao tur thuc vat
khong c6 su khac biét so voi protein dong vat. Tuy nhién protein thuc vat
thuong thiéu hut mot hodc mét vai amino acid can thiét. Su thiéu hut nay co thé
khic phyc bang cach phdi hop hai hay nhiéu thirc an protein thyc vat voi nhau.
Chi c¢6 su khac biét rat co ban giita thirc an dong vat Vél thl'Ic an thuc vt la
sy cO mat cua vitamin B12 trong cac nguyén liéu c6 ngudn gbc dong vat ma
khong t6n tai trong cac nguyén liéu co ngudn goc thuc vat.
Bang 3. Thanh phan amino acid(%) cia mot ) nguyén liéu (NRC, 1997)

Amino acid Bot ca Bot hat bong | Bot dau nanh | B0t ngo
Arginine 3,,79 4,59 3,68 0,50
Glycine 4,19 1,70 2,29 0,37
Histidine 1,46 1,10 1,32 0,20
Isoleucine 2,85 1,33 2,57 0,37
Leucin 4,50 2,41 3,82 1,10
Lysine 4,83 1,71 3,18 0,24
Methionine 1,78 0,52 0,72 0,20
Cystine 0,56 0,64 0,73 0,15
Phenylalanine 2,48 2,22 2,11 0,47
Tyrosine 1,98 1,02 2,01 0,45
Threonine 2,50 1,32 1,91 0,39
Tryptophan 0,68 0,47 0,67 0,09
Valine 3,23 1,98 2,72 0,52
Protein 60,5 41,4 48,5 8.8

Ngoai nhiém vu chinh 1a cAu tao nén protein, acid amin con la tién chit cua mot
sO san pham trao d6i chat khac. Co hai loai amino acid: thiét yéu va khong thiét
yéu.
4.1. Acid amin khong thiét yéu

AA khong thiét yéu la nhitng AA ma co thé sinh vat tu téng hop duoc tur
thirc an. Chung bao gém: Alanin, Glycin, Serin, Tyrosin, Polin, Cystein, Cystin.
4.2. Acid amin thiét yéu

Nhu ciu vé amino acid thiét yéu dugc nghién ciru nhiéu boi vi ca khong thé
tong hop dugc ching ma phai liy tir thirc an. Ciing nhu dong vat bac cao, cac
loai dong vat thily san no6i chung can 10 loai amino acid, gém: Arginin, Histidin,
Isoleucin, Leucin, Lysin, Methionin, Phenillalanin, Threonin, Tryptophan va
Valin (Halver, 1989).
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Trong 10 amino acid ké trén c6 Methionine va Pheninlalanine c6 quan hé
mat thiét véi amino acid khong thiét yéu twong (mg 14 Cystine va Tyrosine. Khi
c6 miat Cystine va Tyrosine trong thic an thi nhu cau Methionine va
Pheninlalanine s€ giam.

Cystine c6 thé thay 1/2 nhu ciu Methionin (Cystin va Methionin 13 2 acid
amin cung co S).

Tyrosine c6 kha ning thay thé cho 30% nhu ciu cua Phenylalanin (2 acid
amin nay cung c6 géc phynyl).

C4 khong thé du trit acid amin ty do. Néu nhu c¢6 mot acid amin nao d6
chua dugc dung ngay dé tong hop protein thi s& dugc chuyén thanh acid amin
khéac hodc cung cap nang lu0’ng

Do d6 sy mat can dbi acid amin s& ddn dén lang phi acid amin. Thiéu ciing
nhu thira bat ky acid amin nao thi déu lam giam hiéu qua su dung protein

Ngoai ra, giira cac acid amin c6 cdu tao giébng nhau con c6 tuong tac ddi
khang (antagonism). D6 1a khi ham lugng mdt amino acid nao dé trong thirc an
vuot qua muc nhu cau s& kéo theo nhu ciu cta amino acid ¢ cau tao héa hoc
twong tu ting 1én. Nguoc lai, néu thiéu loai ndo do6 thi ciing anh huong dén cac
acid amin khac (acid amin g10’1 han). Acid amin thu0’ng bi coi gi¢i han la
Methionin, Lysine vi cac ngudén nguyén liéu co nguon gdc thyc vat c6 ham
luong cac acid amin nay thuong khong du theo nhu cu cua DVTS.

Bang 4. Nhu cu acid amin ciia mgt vai loai tom ca

Aoid o Lodll \heo My | Chinh Nhat | Réphi Chép Tﬁ:“
Arginin 4,3 4,2 4,2 4,2 5.8
Histidine 1,5 2,1 1,7 2,1 2,1
Isoleucine 2,6 4,1 3,1 2,3 3,5
Leucine 3,5 5,4 34 34 5,4
Lysine 5,1 5,3 5.1 5,7 5.3
Methionine - 3,2 - - -
(+ cystine) 2,3 5,0 3,2 3,1 3,6
Phenylalanine - 5,6 - - -
(+ tyronsine) 5,0 8.4 5,7 6,5 7,1
Threonine 2,0 4,1 3,6 3,9 3,6
Tryptophan 0,5 1,0 1,0 0,8 0,8
Valine 3,0 4.1 2,8 3,6 4.0
% protein trong 32,0 38,0 28,0 38,5 36,4
khiu phén

V. TIEU HOA PROTEIN
Nhom men phan gidi protein chinh gom cé pepsin, trypsin va
chymotripsine. Tién than cta pepsin 13 pepsinogen do tuyén da day tiét ra va
14



dugc hoat hoa boi1 HCI cling do chinh da day tiét ra. Dudi tac dung cua men
pepsin trong méi truong acid, protein duge thuy phan thanh polypeptid. O nhom
ca khong c6 da day khong tiét ra men pepsin. Polypeptid tir da day dugc chuyén
xudng rudt non va duoc tiéu hoa béi men trypsin, chymotripsine. Trypsin 13 men
phan giai cac protein hdn hop, men nay do tuyén tuy tiét ra, tién than cua né 1a
trypsinogen, dugc hoat hoa bdi Enterokinaza cua rudt. DPdi vai ca khong c6 da
day (ca chép, me tring, rohu...) thi trypsine 13 men chi yéu phan giai protein.
Trypsin & doan rudt trudc nhiéu hon doan rudt sau. Erepsin do tuyén rudt & niém
mac rudt tiét ra va ton tai trong dich rudt.

O giap xac, men tiéu hoa protein tuwong tu nhu ca khong c6 da day, nghia
la khéng c6 men pepsin, nhung men trypsin thi hoat dong rat manh.
Chymotrypsin ciing dugc xac dinh ¢4 & nhiéu loai giap x4c. Astacine ciing la
mat loai men ¢ vai tro quan trong trong phan giai protein.

Kha ning tiéu hoa protein 1a ty 18 % giita khdi lugng protein duoc tiéu hoa
hap thu va khéi luong protein tiép nhan tir thic an.

Nhu vay kha ning tiéu hoa cuia protein duoc biéu dién bang phuong trinh

Protein trong thirc an - protein trong phan
Khé nadng ti€u hoa protein = x 100
Protein trong thirc an

Kha ning tiéu hoa protein ciia cac loai thirc dn khic nhau nim trong
khoang tir 50 - 95%. Kha ning tiéu hoa phu thudc trude hét vao chit luong
protein va phuong phap xur 1y, san xuét thirc an.

Kha nang ti€éu hod cua protein co thé dugc biéu hién thong qua lugng Nito
dugc tich liy trong co thé qua phuong trinh sau:

Nito trong thirc an - Nito trong phan
Khé nadng ti€u hoa prtein = x 100
Nito trong thirc dn

Tuy nhién Nito trong phan ngoai N c6 trong thirc an khong dugc ti€u hoa
va hap thu, bai tiét ra ngoai con c6 ca Nito ndi sinh (ttrc 13 Nito tir cac san pham
ctia co thé nhu enzyme, hormone, dich thé, té bao, mang nhﬁy cua rudt...).

Vi vay nguoi ta dung khai ni€ém "kha nang tiéu hoa thuc" (true digestibility).
N trong thirc an - (N trong phan - N ngi1 sinh)
Khé nang ti€éu hoa thuc = x 100
N trong thurc an

V61 ca chép kha nang ti€u hoa protein tang 1€n khi nhiét d0 moi truong
nuoc tang tu 20 - 25°C, tuy nhién khi nhiét 6 méi trudng tiép tuc ting thi kha
ning tiéu hoa khong ting ma bang mot hang sd. Pi vdi ca chép 16n kha ning
tiéu hoa protein trong khoang nhiét do tir 20- 25°C la 89% nhung & nhiét do
15°C chi 1a 87%. Ngoai nhiét d6 kha ning tiéu hod protein con phu thudc thanh
phan va loai thirc an protein va giai doan phat trién.
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Bang 5. Kha nang tiéu hoa (%) cua cac loai thirc an protein khac nhau
doi véi ca chép 2 va 3 nam tudi (Scerbina 1973 va N elring 1965)

Thirc an protein C4 chép 2 tudi Ca chép 3 tudi
nhiét d9 19 - 22°C nhiét d9 15°C
Lua mach 81 64
Yén mach 67 64
Lua mach den 59 63
Lua mi 86 83
Ngii cde 66
Bot dau trang 70 85
Hat hoa huéng duong 70
Bot dau nanh 71 81
BG4t hat bong 73

Bang 6. Kha nang tiéu hoa cua cac loai thirc an protein khac nhau
d6i véi ca da tron (theo Brown va CTV 1985; Wilson va Poe 1985)

Thirc an protein Kha niang tiéu hoa prtein (%)
Bot ca 70 - 86
Bot thit 61 —82
Mot mau 23 —47
Bot ngil coc 80 — 92
Ngii chc 96 — 97
Lua mi 88 —92
Bt hat bong 76 — 83
Bot dau nanh 72 -179
Cam gao 73 78
Bot gao 6377

Bang 7. Kha nang tiéu hoa cua cac loai thirc an protein khac nhau
d6i véi ca traim c6 (%) (theo Law 1986)

Bot ca 91
Bot dau nanh 96
Bot ngil coc 51
Cam gao 71
Bot co 73 —76

VI. TRAO DOI PROTEIN TRONG CO THE

Trong co thé ctua dong vat ndi chung va ca noi riéng, qua trinh tong hop
protein tir cac amino acid va qua trinh phan huy protein thanh cac amino acid
ludn dién ra ddng thoi. Cac amino acid trong co thé cé tir 3 ngudn chi yéu sau:
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* Cac amino acid dugc giai phong tir thirc an protein bang qua trinh tiéu
hoé hod hoc c6 su tham gia clia cdc enzyme proteasa; cac amino acid nay dugc
hap thu qua thanh dng tiéu hoa dé vao mau va dugc mau chuyén dén céac t6 chirc
co quan khéc nhau.

* Cac amino acid duoc giai phong bang qua trinh thuy phan, cc té chirc
md, cac co quan ctia chinh co thé. Cac amino acid nay ciing dugc hap thu qua
thanh rudt dé vao mau, két hop voi cac amino acid tir thirc an tham gia vao qua
trinh sinh tong hop trong co thé.

* Céc amino acid co thé thay thé (khong thiét yéu) duoc co thé tu tong hop
bén trong cac to chirc md két hop v6i cac amino acid tir hai ngudn noi trén.

Nguon amino acid trong co thé tham gia vdo cdc phan veng sinh hod sau déy:

* Sinh tong hop nén protein trong cac to chirc md hodc cac san pham khac.

* Sinh téng hop nén hormone, enzyme hodc cac san phém sinh hoc c6 chira
Nito quan trong khac nhu: acid nucleic; choline...

* Tham gia vao qua trinh oxy hoa dé cung cip ning luong cho co thé. Khi
ngudn amino acid cung cp tir thirc dn vuot qua nhu cau sinh téng hop trong co
thé, thi cac amino acid du thira s& duoc oxy hoa cho muc dich ndng lugng. Cac
nghién ctru vé trao doi protein trong co thé dong vat thuy sinh thudng tip trung
chu yéu vao cac loai ca chép va ca hoi, ddy 1a hai loai ca nudi chi yéu ¢ Chau
Au va Bic My.

Qua trinh trao doi protein cé thé tom tit bang so d6 sau day:

Hap thu tir thic an 2, " Qua trinh oxy
qua thanh rudt T6 chirc mo6 hoa amino acid
Thuy Sinh

phan tong hgp
A 4
Ngudn amino acid
trong co thé
Qua trinh tu Téng hop nén
tong hgp amino enzyme, hormone

acit trong co thé

Qua4 trinh trao d6i protein xay ra ¢ hau hét cac to chirc co quan trong co
thé, nhung tap trung nhidu hon & gan va co, ngodi ra con & mang ca, té bao
mang nhﬁy cua rudt, co do, co tra‘ing... tdc do trao doi protein giam dan theo th{r
tu sau:

Gan > mang > té bao mang nhiy cta rudt > co d6 > co trang.

Gan va mang 13 cac t6 chirc c6 toc do tong hop protein cao hon, nhung co

1a t6 chuc c6 khéi luong protein 16n nhét, vi vay hiéu suét tong hop protein cua
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co 14 16n hon céc t6 chirc khac trong co thé. O ca tir 50 - 70% protein dugc tong
hop trong céac co tring.

Ngudn amino acid tham gia vao qua trinh tong hop protein ciia co thé chu
yéu lay tir thirc an, vi viy nhitng thirc an protein co chét lugng cao, d& tiéu hod,
c¢6 thanh phan, ty 1& cic amino acid gin gidong vdi thanh phan va ty 1é amino
acid cua co thé c6 hiéu qua st dung cao.

Ngoai chirc ning quan trong la tong hop nén protein trong co thé, cac
amino acid con tham gia vao qua trinh tong hop nén cac chit hiru co chta nito
nhung 13 vét cht phi protein. Vi du: cac amino acid hiru co, amino acid tu do,
dic biét tong hop nén cac chat nhu: Taurine va Trimethylamine 13 nhiing chat
tham gia vao qua trinh diéu hoa 4p suat thim thau.

Cau héi:
1. Tai sao nhu cau protein cuia dong vat thuy san cao hon dong vat trén can?
2. Cac yéu td anh hudng dén nhu cau protein ctia dong vat thuy san?
3. Nhu cau acid amin cua dong vat thuy san?
4. Qua trinh ti€u hoa protein cua dong vat thuy san?
5

. Qua trinh trao ddi protein trong co thé dong vt thity san?
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CHUONG III. DINH DUONG LIPID

I. KHAI NIEM CHUNG
Lipid c6 dac tinh 1a khong hoa tan trong nuéc ma hoa tan trong cac dung
mdi hitu co (ete, benzen, etepetrol, toluen...). Lipid 1 hop phin cdu tao quan
trong ctia cac mang sinh hoc, 1a ngudn cung cdp ning luong, ngudn cung cip
cac vitamin hoa tan trong m¢ nhu: vitamin A, D, E, K.
Dua vao phan ting hoa xa phong, nguoi ta chia lipid thanh 2 nhom:
- Lipid tham gia dugc phdn irng hoa xa phong.
Nhom ndy lai duge phan thanh 2 nhém nho 1a: lipid don gian va lipid két hop.
- Nhom lipid khéng tham gia phan tmg hoa xa phong. Nhém nay gom co:
+ Steroid
+ Carotinoids
+ Vitamin hoa tan trong ma.
C6 thé phan loai theo so do sau day:

Lipid
T . Nhom Lipid khong
Nhom L,lplfl tham’gle} tham gia dugc phan g
duoc phan g hoa xa hod xa phong
phong
) - Steroid
Lipid don| Lipid ket
gian hop
- Carotinoids
Mo _ PhOSph£lipid Vitamin hoa tan
- Sap - Glicolipid trong m&
- Lipoprotein
- Sphingolipid

Céc acid béo trong md thuong cdé mach carbon khong phan nhanh, cé sb
carbon chin va duogc chia thanh 2 nhom: acid béo no va acid béo khong no.
+ Cac acid béo no trong mach carbon khong c6 néi doi.
+ Céc acid béo khong no c6 mot hay nhiéu ndi d6i trong mach carbon. Cac
acid béo khong no thuong gap 1a:
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» Acid oleic (CgH3,0,) c6 mot ndi doi & vi tri carbon thir 9 va nguoi ta
thuong ky hiéu la: 18:1n-9.

» Acid linoleic (C;3H3,0;) ¢6 hai ndi d6i & vi tri carbon thtr 6 va thtr 9, ky
hi¢u la: 18:2n-6.

» Acid linolenic (C1gH3¢0,) c6 ba ndi doi & v1 tri carbon thir 3, 6 va 9.

Can ctr vao s luong ndi doi nguoi ta chia acid béo khong no thanh cac
dang PUFA (c6 it nhit hai ndi d6i trong mach carbon) va HUFA c6 tir 4-6 ndi
doi trong mach carbon. Gid tri dinh dudng cia cac acid béo khong no phu thudc
vO sb luong carbon va sé luong ndi doi va vi tri ndi d6i dau tién trong mach
carbon.

Mot s6 acid béo can thiét sau ddy thudng gip trong thanh phén thirc an cta cac

d6i twong thuy san:
Acid Lauric 12:0
Acid Myristic 14:0
Acid Palmitic 16:0
Acid Stearic 18:0
Acid Oleic 18:1n-9
Acid Linoleic 18:2n-6
Acid Linolenic 18:3n-9
Acid Arachidonic 20:4n-6
Acid Clupanodonic 22:5n-3

22:6n-3

II. VAI TRO CUA LIPID
- Cung cdp ndang lwong

Lipid 14 ngudn dinh dudng cung cip ning luong tot nhat cho DVTS, su
chia sé ning luong tir protein cua lipid dugc chirng minh trén nhiéu loai DVTS.
Viéc bd sung luong lipid thich hop s& giam nhu cau protein. Pong vat thiy san
du trir lipid v6i lugng rat 16n & gan, co, gidp xac & gan tuy. Ngoai ra mot sb loai
ca du trt m& dudi dang mdé md bao quanh rudt nhu ca chép, r6 phi, tao thanh 14
md nhu & basa.
- Hoat héa va cdu thanh enzyme

Lipid, ddc bi¢t 1a phospholipid c6 khd ndng hoat hoa enzyme. Vi du
phosphattidyl choline c6 kha nang hoat hoéa enzyme glucose 6 phosphatase,
Adenogentriphosphatase (ATPase). Lipid 1a thanh phan chinh cta nhiéu hormon
1 steroid. Ngoai ra mot sd PUFA acid béo cao phan tir khéng no (PUFA) 1 tién
than cua prostaglandin ¢ tdm ca (prostaglandin 13 ho acid béo 5 mach vong, s6
luong rt nho, hoat dong giéng nhu hormone).
- Tham gia cdu triic mang té bao

Lipid phan cuc hay phospholipid c6 mot vai trd rit quan trong trong dinh
dudng vi nd tham gia vao cau triic cta tat ca cac mang té bao.
- Vin chuyén cdc vitamin
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