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LOI NOI PAU

Cuén Dinh duong va Thirc dn thuy san soan cho sinh vién chuyén nganh
Nuéi Trong Thuy sdn, chwong trinh Cao hoc.

Néi dung cuén sdch tip trung vao cdc vin dé dinh dwéng va nhu cau dinh dwing ciia
tom cd déi vdi nang lwong, protein, axit amin, vitamin, chit khodng; cdc nguon thirc
an cua tom cd; cong nghé thirc an cong nghiép cho tom ca.

Viéc sir dung thirc an cong nghi¢p dé nudi tham canh tom cd vira giip ndng
cao nang sudt sinh khéi, higu qud siv dung thirc an, viva gigm 6 nhiém moi truong,
han ché dich bénh.

Nhiing kién thirc vé dinh dwong va thirc an rat can thiét cho viéc siv dung va
sdn xudt thirc an cong nghigp cho tom va cd. Nhitng kién thirc nay ngay cang tién bé
va sdu sdc, hy vong rang nhiing néi dung quan trong nhat ciia mon hoc da dwoc dé
cdp va sé giiip cho ngwoi hoc thuc hanh dwoc trong sdn xudt.

Nguwoi bién soan

GS.TS VU DUY GIANG
DPAI HQC NONG NGHIEP HA NQI
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Chuong mé dau )
NHUNG PAC PIEM DINH DUONG CA

Dinh dwong la gi?

Dinh dudng 1a nhitng hoat déng sinh 1y va hod hoc chuyén nhitng chat
dinh dudng tir thirc n thanh nhimng chat dinh dudng cta co thé.
C6 4 qua trinh dinh dudng: thu nhan thtc an, tiéu hod hap thu thic an,
chuyén hod va bai tiét.
Mo6n hoc nghién ctru cdc qua trinh trén goi 1a dinh dudng hoc.
Muc dich cua dinh dudng hoc dong vat thuy san la nghién ciu co so
khoa hoc va thyc tién dé cho qué trinh chuyén nhirng chat dinh dudng
ctia thic an thanh nhiing chat dinh dudng cua co thé hiéu qua nhat (con
vat khoé manh, sinh truéng phat trién tot va c6 hiéu suét loi dung thiic an
cao nhat).

Lich sit phdt trién dinh dwéng hoc déng vét nudc

Dinh du6ng hoc thuy san chi moi phat trlen gan day:
+ Nhitng nghién ctru dau tién vé nhu cau dinh dudng thuc hién tai
Corland (Ohio, M¥) vao nhimng nim 40 va chi phat trién manh tir thap
nién 60.
+ Thirc an nhan tao cho dong vat thuy san bat dau ap dung tur thap nién
50 va cudi thap nién nay thic an vién duoc diung phd bién tai My va
Chéu Au.
+ Thuy san bao gom cdc loai c4 xuong (finfish) va gidp xdc (crustacean)
c¢6 nhitng dac diém dinh dudng khéc véi cic dong vat trén can. SO luong
cic loai cd rat phong phi, nhung hién chi c6 khoang 20 loai duoc nghién
ctru vé dinh dudng va dai bo phan tap trung vio nhiing loai c4 6n déi.

Nhitng dgc diém dinh dwing djng vt nwdc

-Caco cau tric dng tiéu hod va chuc nang tiéu hod rat khac nhau va da
s6 dong vat thuy san trai qua giai doan 4u tring, & giai doan niy nhu cau
dinh dudng bién d6i rat 16n, nén nghién ctru vé dinh dudng khé hon so
vaoi dong vat trén can.

- C4 la dong vat bién nhiét (poikilotherms) nén c6 nhu cu ning luong
thap hon dong vat mau néng vi khong tiéu tén ning luong vao viée diéu
tiét than nhiét.

Tuy nhién lai nhdy cdm vd&i stress cua modi truong, dac biét 1a nhiét do
nude. Do vay nhu cau dinh dudng thuong duge xic dinh & nhiét d6 nudc
nhat dinh, goi 1a nhiét dé moi trwomg tiéu chudn (SET: Standard
Environmental Temperatures).
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Vi du: SET (theo NRC):
59°F (15° C): ¢4 hoi (chinook salmon)
50°F (10°C): c4 hoi van (rainbow trout)
860F (30°C): cd da tron My (chanel catfish)
- V& nhu cau dinh dudng:

e Nhu cau ning lugng cua dong vat thuy san thap hon dong vat trén
can (vi khong mat nang luong dé diéu hoa than nhiét, khong tén
nhiéu ning luong dé van dong, khong mat nhiéu ning luong trong
chuyén hod protein (cd dugc xép vio nhém ammoniotelic- bai tiét
amoniac).

e Nhu cau vitamin cling cao hon, dic biét vitamin C do cd khong tu
tong hop duoc trong co thé, do vdy nhu cau vitamin phu thudc
nhiéu vao thirc an.

e Nhu cdu chat khodng thap hon vi cd c¢6 thé 1dy chat khodng tir moi
truong nudc.

e Hau hét cdc loai cd c6 nhu cau vé axit béo ho 23 (hay n3) va céac
nhém dong vat thuy san khéc nhau thi ¢6 nhu cau axit béo nay
khac nhau.

- V& hiéu suat loi dung thtrc an:

Hiéu suét loi dung thirc an cta cd cao hon dong vat trén can
(HSLDTA cua c4 trong khoang 1,2 - 1,7/1, lon 3/1, ga 2/1).

- V& phuong thirc 14y thic 4n cia cé:

C6 nhiéu phuong thirc nhu bt mdi (predator: salmon, trout...), gim
(grazers: mullet...), loc (strainers: menhaden c6 thé loc 6 gallons
nudc/phit qua mang), hit (suckers: buffalo...), ky sinh (parasites nhu
sea lamprey...). Do d6 thirc an phai dugc ché bién va cho an theo phuong
thirc 14y thirc 4n cia c4.

Quan hé giita thirc dn tw nhién va thirc an nhan tao trong nuoi trong
thuy sdn

Trong nudi trong thuy san, tuy phuong thiic san xuat, thirc an tu nhién
va thic an nhén tao chiém vi trf khic nhau. Trong nudi quang canh,
thirc an ty nhién la quan trong, khi phuong thttc quang canh dugc thay
dan bang ban thdm canh hodc thim canh thi thtrc dn nhén tao thay thé
dan cho thic an ty nhién. Trinh d6 thAm canh cang cao thi thurc dn nhan
tao cang giilt vai trd quan trong (xem so do).

chuong trinh mon hoc
Mobn hoc ¢6 10 chuong, tir chuongl dén chuong 7 1a phan nguyén ly

dinh dudng, cdc chuong con lai 1a phan thirc an cong nghiép.
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Trong qua trinh hoc, sinh vién c6 mot ngay tham quan nha may thurc
an chan nudi1 gia suc va thue an thuy san.

Két qua hoc tap cua sinh vién dugc ddnh gid theo diém thi két thic
mdn hoc, diém chuyén dé va diém tuong trinh tham quan thuc tap.

NUOI QUANG CANH

THUC
AN
NHAN
TAO

/ NUOI BAN THAM CANH

NUOI THAM CANH

So do: Mbi quan hé giita thirc dn ty nhién va thic dn nhén tao trong nudi tréng thuy san
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) Cl}lr()’ng 1, ] )
SINH LY TIEU HOA CUA CA

1- CAU TAO GIAI PHAU BO MAY TIEU HOA CUA CA

Ong tiéu hod cd c6 4 phan, d6 1a rudt dau, rudt trude, rudt giira va rudt
sau.

Rudt dau gdm xoang miéng va mang.

Rudt trudc gom thuc quan, da day, pylorus. Mot s6 loai ca khong c6
da day (khoang 15% loai ca khong c6 da day) thi rudt trudce chi co thuc quan
va mot doan rudt bat dau tir cudi dng thuc quan kéo dén ctra 6ng dan mat.

Ruot gitra 1a doan rudt tur sau pylorus dén dau doan rudt sau. Gan
pylorus c6 tdi mu ha vi (pylorus caecae), cd ch6 ¢ 5-8 tui , cd hoi van c6
35-100 tai.

Rudt sau gom rudt két va 16 thai phan.

Niém mac rudt la cac 16ng nhung, kich ¢& 16ng nhung bién ddi theo
thoi tiét va thirc an (ca sdng moi truong lanh c6 16ng nhung dai va day hon
s0 vOi cd sdng moi trudng néng, tuy nhién téng sd 1ong nhung thi khong
bién d61).

Pic diém chung vé giai phau ciia dng tidu hod tat ca cic loai c4 la:

- C4u tao giai phau bién d6i theo tap tinh an.

- Rugt cua loai an thuc vat (herbivores) dai hon loai an dong vat
(carnivores). Chiéu dai rudt/dai than cua carnivores, omnivores (in tap) va
herbovores 1an Iwot 1a 0,2-0,5/1 0,6-8,0/1 va 0,8-15/1.

- Loai ca khong c6 da day khong c6 pha tiéu hod axit.
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So dé 1.2
ONG TIEU HOA CUA CA HOI VAN, CA DA TRON, CA CHEP VA ME HOA
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2- SINH LY TIEU HOA VA HAP THU CUA CA

Ong tiéu hod cua cé c6 dich da day, dich tuy va dich rudt, trong cc
dich nay chira enzyme, gitr vai trO quan trong trong qua trinh tiéu hod cic
chat dinh dudng.

2.1- Dich da day (gastric secretion)

Dich da day c6 tinh axit c6 & hau hét céc loai c4, trir cd khong ¢6 da
day. Thanh phan dich da day gom:

* Axit hydrochloric: tiét ra tir da day khi c¢6 thirc an, pH dich da day c6
thé dat t6i 2 sau khi an vai gio.

* Enzyme:

Pepsin duoc hinh thanh tir pepsinogen trong mdi truong axit. Pepsin.
phan cat day ndi peptide thanh nhitng mach ngan hon, né phan giai dugc hau
hét protein nhung khong phén giai dugc mucins, spongin, conchiolin,
keratin hay nhing peptide phan tir lugng thap.

Dich da day ciing chtra mot s6 enzyme khong phan giai protein, d6 1a
cic enzyme:

a/ Amylase - Clupea sp.

b/ Lipase - Tilapia sp.

c/ Esterases (pH = 5,3 - 8,0)

d/ Chitinase - Coryphaenoides sp (dn crustaceans)

e/ Hyaluronidase - Scomberjaponicus

f/ Cellulase - trong mQt vai loai estuarine va ca nudc ngot, enzyme nay co
ngudn gbc vi sinh vat chir khong phai cia ca.

2.2- Dich tuy (pancreatic secretion)
* Bicarbonates: do tuy tiét ra dé trung hoa axit HCI tiét ra tir da day.
* Enzyme
- Proteases:
a/ Trypsin: hinh thanh do thuy phan trypsinogen, phan giai day ndi peptide
c6 nhém carboxyl dén tir arginine hay lysine. Hoat dong toi vu & pH=7.
b/ Chymotrypsin: hinh thanh do trypsin tdc dong vao chimotrypsinogen,
phan giai day ndi peptide ciia nhém carboxyl ctia axit amin mach nhdnh
(tyrosine, tryptophan, phenylalanine).
c/ Elastase dugc hinh thanh khi proelastase dugc hoat hod boi trypsin, néd
phan giai day ndi peptide ciia elastin.
d/ Carboxypeptidases hinh thanh tir procarboxypeptidases sau khi dugc
trypsin hoat ho4, né thuy phan day ndi peptide cudi ciing cia co chat.

Truwong Pai hoc Nong nghiép Ha Ngi - Gido trinh Dinh duong & Thirc an thuy san 8




- Amylase: Tuyén tuy 12 ngudn chu yéu ciia amylase ctia c4, pH tdi uu
cho hoat dong ctia n6 1a 6,7.

- Chitinase: Nhiéu loai c4, dac biét cdc loai c4 an con tring va gidp
x4c. Enzyme nay hodc sinh ra tur tuy (pH cho hoat dong t6i vu 12 8-10) hodc
tur da day (pH cho hoat dong tdi wu 1 1,25-3,5).

- Lipase: Lipase thuy phan md triglyceride, phospholipides va esters
sap.

- Carbonic anhydrase thiy & rudt ca coral, ngudi ta cho rang enzyme
nay ding dé phén giai calcium carbonate.

2.3- Dich mdt (bile secretzon )

Vé co ban, mat c4 glong mat dong vat c6 vu, nhung vi mdé gan va mod
tuy cua mot vai loai cé tron lan nhau cho nén dich mat c6 chira enzyme cua
tuy. Dich mét c6 tinh kiém yéu, chira mudi mat, cholesterol, phospholipides,
sac chat mat, anion hitu co, glycoproteins va ion vo co. Dich mat 14 tic nhan
nhti hod md trong qué trinh ti€u hod ma.

2.4- Dich rugt (intestial secretion):
Dich rudt chira cac enzymes:
a/ amino-di-tripeptidases
b/ alkali va axit nucleosidases (phan chia nucleosides);
c/ polynucleotidases (phan chia axit nucleic);
d/ lecithinase (phan chia phospholipides);
e/ lipase va nhiing esterases khéic (phan chia lipides);
f/ amylase, maltase, isomaltase, sucrase, lactase, trehalase va laminarinase
(ti€u hoa carbohydrates). Hoat tinh amylase rudt ca chép cao hon ¢ ca hoi.
Laminarinase trong rudt c4 r6 Phi nudi bang phiéu sinh. Laminarinase phin
giai laminarin (B-1,3 glucan), c6 nhiéu trong nhém tao Laminariaceae.

2.5- Swtiéu hod
+ Protein:

Tiéu hod protein bat dau & da day trong nhitng loai cd c6 da day,
protein bj phan cit thanh nhirmg manh polypeptide dé tiép tuc duoc tiéu hod
o rudt. Dudi tdc dong cuia enzyme dich da day, dich tuy va dich rudt, protein
bi phan giai thanh peptide va axit amin theo so do:

Protein — pepton, polypeptide — peptide don gian — axit amin

Pong thii enzyme tiéu hod protein ctia cd phu thudc vio nhiing yéu t6
sau:
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+ Loai: hoat tinh proteolytic ctia loai an dong vat 16n hon loai an thyc
vat.

+Tuoi: hoat tinh enzyme peptic va tryptic ting manh trong 20 ngay
tudi dau, sau d6 hoat tinh tryptic ting manh hon peptic (40 ngay tudi hoat
tinh tryptic tang 10 1an con hoat tinh peptic tang 4 lan).

+Thanh phan khdu phan: khau phan nhiéu tinh bot va xo 1am giam
hoat tinh proteolytic.

+ Nhiét do nudc: enzyme proteolytic tiét nhiéu va c6 hoat lyc cao &
nhiét d6 cao (40-50°C), & nhiét do tir 20°C dén 5°C, hoat luc proteolytic
giam 30-40% gi4 tri ban dau.

+ pH: d6i véi Clarias gariepirius, pH t6i wu cho pepsin da day 1a 3,
cho trypsin va chimotrysin la 8,2 va 7.8; d6i voi Anguilla japonica nhirng
con so twong ung 1a 2,5-3,3 dbi vé6i pepsin (nhiét do 40-50°C) va la 7,6 d6i
vGi trypsin (nhiét do 46°C).

+Thoi gian nuoi duong: hoat tinh protease dich rudt ca chép dat tbi
da sau khi an 5 gio, hoat tinh amylase giam sau khi dn 1 gi¢', nhung sau 5-6
gi0 lai tang 1én.

+ Lipid:

Duéi tac dong cua dich mat, md dugce nhii hod va dudi tdc dong cua
lipase m& bién thanh mono, di-glyceride, glycerol va axit béo.

+ Carbohydrate:

Carbohydrate dudi tic dong cua nhiing enzyme tiét ra & tuy va rudt
bién thanh hexose va pentose. Chitin bi phan giai thanh N-acetylamin nho
enzyme chitinase.

Amylase va maltase tiét ra chii yéu ¢ doan rudt giira, sacarase tiét chu
yéu & doan rudt xa, tuy nhién & cd chép amylase tiét ra cht yéu ¢ tuy va hau
nhu khong tiét ra ¢ rudt.

Ca con (6,5 g) c6 hoat tinh amylase va maltase cao hon ca 16n (400 g);
khau phan giau tinh bot 1am tang hoat tinh cta amylase va maltase; nhiét do
thich hop cho carbohydrase hoat dong thi tuong dbi rong (20-40°C).

2.6- Su tiéu hod vi sinh vt

Vi sinh gom vi khuan va protozoa c6 ¢ phan cuoi rugt non ti€p giap
truc trang, chung tiét ra cadc enzyme proteolytic, amylolytic, chitinase,
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lecithinase va cellulase. Tuy nhién vi khuan chi déng mét vai trd nho trong
qua trinh ti€u hoa chitin va cellulose.

2.7- Sw hdp thu

+ Protein: axit amin dugc hap thu theo gradient ndong d6 sau khi két
hop véi ion vd co, nhimg peptide don gian duoc hap thu bang co ché
pinocytosis (thyc bao).

+ Lipid: nhitng san pham hoa tan cua tiéu hod lipid duoc hap thu chu
yéu & niém mac rudt trude va ca & pyloric caeca.

+ Carbohydrate: glucose dugc hap thu & niém mac rudt theo co ché
hap thu tich cuc va theo gradient nong do.

So do 1.3: Tom tit hoat dong ciia cdc enzymes tiéu hod
Sv ran né da day — HCl -, — Pepsin
pepsinogen

Pancreatic enzymes

—>
+bicarbonate
- Aminopeptidase(Peptidesy*—
- Nucleosidases
(Nucleosides, nucleic Intestial
acids)

- Lecithinase (Phospholipide) enzymes ?  Trypsinogen — Trypsin
- Lipase v

(Fat) — Chymotrypsinogen
- Amylase, maltase
etc.
(Carbohydrates) <+ Chymotrysin
(prrotein)

—» Procelastase

Elastase (protein)

v
—» Procarboxy peptidase

Carboxypeptidase
(peptide) Bile
(Carbohydrate) Amylase <«—

(Fat) Lipase
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3- TY LE TIEU HOA THUC AN

Ty 1¢ tiéu hod thtic an duoc x4c dinh bang ty 18 phan trim cta chat
dinh dudng tiéu hod, hap thu duoc so véi chat dinh dudng in vio.

C6 hai cong thtic xdc dinh ty 1€ tiéu hod, d6 1a ty 18 tiéu hod biéu kién
(apparent digestibility coefficient - ADC) va ty 1€ tiéu hod that (true
digestibility coefficient - TDC):

ADC = (q - p)/q x 100 (1)
q : chat dinh duwong an vao
p : chat duong thai ra o phan

TDC=(q-(p-p)/qx 100  (2)

g va p: cong thuc (1)

p’ o chdtdinh dwéng néi sinh thdi ra ¢ phan (té bao thanh rudt, dich
tiéu hod...)

Trong thuc té khé xdc dinh TDC cho nén trong dinh dudng dong vat
thuy san nguoi ta thuong chi stt dung ADC.

Pé xéc dinh ty 18 tiéu hod mot chat dinh dudng nao d6 trong thirc an,
c¢6 nhiéu phuong phap khdc nhau, tuy nhi€n c¢6 mot phuong phap dugc ap
dung pho bién Ia phuong phap dung chét danh dau.

Chét ddnh ddu thuong dung 13 oxit crom (Cr,Os), chat nay hau nhu
khong  tiéu hod, hap thu trong dudng tiéu hod. Oxit crom duogc tron vao
thue an theo ty 1€ 1-2%. Sau khi cho an mot thoi gian, nguoi ta lay mau phan
clia c4. Cung véi viée dinh luong thanh phan phan tram cua cic chat dinh
dudng trong phin, ngudi ta ciing xdc dinh ty 1& phan tram ciia oxt crom
trong phan. Sau d6 4p dung cong thic sau dé tinh ty 18 tiéu hod (digestibility
coeficient - DC):

DC=100-[100% A% B’ ]
%B % A
% A: Yochdt ddnh ddu cé trong thite an (theo khoi luong chat kho)
% B: Ychdt ddnh ddu cé trong phan (theo khoi lwong chat kho)
% A’: Yochdt dinh dudng cé trong thirc an (theo khoi lirong chat kho)
% B’: % chdt dinh dudng cé trong phan (theo khoi lwong chdt kho)
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Cau hoi

1- Nhitng dic diém cau tao 6ng tiéu hoa ciia c4.

2- Nhitng enzyme tiéu hod protein, lipid va carbohydrate va két qua tac dong
cua nhiing enzyme nay trong qua trinh tiéu hoa thirc an.

3- Hap thu protein, lipid va carbohydrate ctia ca.

4- Cong thuec tinh ty 1€ ti€éu hod thirc an.
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Chuong 2
DINH DUONG PROTEIN VA AXIT AMIN

1- PROTEIN
1.1. Phédn logi

Vé mit chiic ndng ngudi ta chia protein thanh nhiéu loai sau:

+/ Protein don gidn: 1a protein chi cho axit amin khi thuy phan, bao
gd6m hai nhém 1a protein soi va protein cau.

- Protein sg1 (fibrous protein): gilr vai tro céu tao cdc mo lién két nhu
collagen, elastin va keratin. Protein nay khong hoa tan va bén véi cdc enzyme
ti€u hoéa, collagen c6 hydroxyproline, 1a mot axit amin quan trong ctia protein
nay. Elastin cau tao gin va mach mdu, chudi polipeptid cia elastin giau
alanine va glycine. Keratin c6 hai loai 1a o~ keratin 1a protein cua 16ng va toc
va B - keratin 12 protein ctia 16ng vii, da. .., keratin rat gidu axit amin chta luu
huynh, vi du protein 16ng chtra t61 4 % luu huynh.

- Protein hinh cau (globular protein): 1a cdc enzyme, khdng nguyén va
hocmon. Thanh phan:

+ Albumin: c6 ¢ sira, mau, tring, thyc vat. Dac diém: hoa tan trong
nudc, ngung tu boi nhiét.

+ Histone: c6 & nhan té bao, & ddy né gan véi deoxyribonucleic. Pic
diém: hoa tan trong dung dich mudi va khong bi ngung tu béi nhiét, khi thay
phan cho ra nhiéu arginine va lysine.

+ Protamin: 12 protein kiém gan véi axit nucleic c6 nhiéu trong tinh
trung cua dong vat cé vi, protamin giau arginine nhung khdng cé tyrosine,
tryptophan hay axit amin chtra luu huynh.

+ Globulin protein ¢ trong sira, trirng, mau.
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+/ Protein phirc tap: loai protein nay ngoai c4c axit amin con ¢6 nhom
khong phai protein nhu glycoprotein, lipoprotein, photphoprotein va
chromoprotein.

Glycoprotein 1a thanh phan cta niém dich c6 tdc dung béi tron, ciing c6
trong long trang trimg, ovalbumin. Lipoprotein 1a thanh phan chinh cia mang
té bao. Photphoprotein nhu cazein cua sita va photphovitin cua long do.
Chromoprotein nhu hemoglobin, cytochrome hoac flavoprotein.

Vé mit dinh dwéng thirc in ngudi ta chia protein thanh hai loai:

+/ Protein tho: gdm ca protein va cdc hop chét chta nito khong phai
protein. Theo quy udc cia nganh thitc an chan nudi va cé, protein thd dugc
tinh bang cong thiic: Protein thé = Nx 6,25

+/ Hop chat N phi protein: 1a nhiing hop chat chita N nhung khong c6
ciu tric protein nhu axit amin ty do, amin (putresine, histamine,
cadaverine...), amid (ure, asparagine, glutamine ...), nitrat, alkaloit ( nicotine,
cocaine, strichnine, morphine...)

Thtc an thyc vét non chia nhiéu hop chét nito phi protein hon thuc vat
truong thanh ( 25-30% nito tong sb), thic dn  xanh chira toi da 50-60% nito

phi protein, thirc an hat chtra 10% nito phi protein.

1.2 Vai tro

Protein ngoai vai trd cdu tric ( nguyén liéu tao cdc md va cdc san pham)
con ¢6 nhirng vai trd quan trong sau:

- Tao céc cht xic tac (enzyme), hocmon.

- Thuc hién chiic ndng van chuyén nhu hemoglobin.

- Tham gia chttc ndng co gioi nhu colagen.

- Chtic nang bao vé nhu khang thé (antibody).

- Churc nang thong tin nhu protein thi giac.
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- Protein con c¢6 vai tro tao nang lugng, 1g protein san sinh ra 4,5
kcal nang luong ( & cd). Ca la loai Aminotelic ( thai amoniac) khic véi dong
vat ¢6 vii 1a loai Ureotelic va chim 1a Uricotelic, d6i véi cdc loai nay lg
protein chi cho 4 Kcal nang luong.

1.3 -Nhu cdu protein ciia cd

Ngudi ta chia nhu cau 1am hai loai: nhu cau duy tri va nhu cu san xuat

Nhu cau protein cho duy tri & cd cao hon dong vat ¢6 vi. Vi du: cd hoi
van (Oncorhynchus mykiss) ning 100g c¢6 nhu cau protein duy tri hang ngay
la 52,1; 69,3 va 97,7 mg/ngay, tuong trng voi nhiét do moi truong la 10°C ,
15°C va 20°C.

Nhu cau protein cho san xuét ( cho ting trudng) cling cao hon dong vat
c6 vii 4 1an, ga 2 1an va phu thudc vao:

+ Loai c4: vi dy cd rd phi 16n nhanh hon hai 1an so véi cd4 me hoa.

+ Tinh biét: vi du ¢4 chép cai 16n nhanh hon cd chép duc

+ Tudi va khéi luong co thé: nhu cau protein tinh cho mot don vi khoi
lugng co thé & con vat non cao hon con Vét trudng thanh.Thi nghiém nudi
dudng ca giai doan cd bot, cd huong va cé 16n (fry, fingerling va yearling fish)
thdy rang nhu ciu protein cao nhat & giai doan fry, sau d6 giam dan & cic giai
doan sau. D6i voi cd hdi, ¢ giai doan fry, protein khau phan phai dat 50%,
lic 6 — 8 tuan giam con 40% va 35% & giai doan yearling.

+ Mat do dan.

+ Mtrc d6 hoat dong.

+ Yéu t6 méi truong: nhi¢t do, anh sdng, d0 man, néng d6 O,, chat doc
hodc chét chuyén héa ( nhu NH; hay nitrite).

Vi du: ¢4 hoi yéu cau khau phan chira 40% protein khi nhiét do nudc 1a
8°C, nhung ¢ nhiét d6 nudc 14°C nhu ciu protein sé& 1a 55% tinh trén co s&

khau phan kh.

Truong Dai hoc Nong nghiép Ha Noi - Gido trinh Dinh duong & Thirc an thuy san 16



+ D06 min cao thi yéu cau vé protein ciing cao. Vi du cd hdi van yéu cau
protein khau phan 12 40 va 43,5% khi d6 man 1an lugt 12 10 %o va 20 %y

+ Chat luong protein khau phan va cin dbi nang luong: Kanko (1968)
d3 thay khau phan cé hdi chira 40% protein s& cho toc do sinh truong tbi wu
khi bot c4 trang 12 ngudn protein chinh, nhung véi nhitng khau phan giau ning
lwong, protein chi can 30% (chd y cd hdi sit dung md tét hon carbohydrate).
Protein c6 axit amin can dbi va c6 ty 1¢ tiéu hoa cao s€ tao cho nhu cau protein
thap hon so véi loai protein khong cin ddi axit amin.

Do bi nhitng yéu td trén chi phdi cho nén khé c¢6 duoc mot hudng dan
chung vé protein cho ca ky sinh truéng cta ci. Bang 2.1 sau ddy cho nhiing
két qua nghién ctru vé protein cta cé (cic thi nghiém x4c dinh nhu cau protein

clia c4 thuong 1am trén cd giong c6 khéi lugng tir 5 - 50g).

1.4- Ty I¢ nang luwgng/protein
C6 hai cong thuce, hodc 1a ty 1€ nang lugng/protein (E/P), hodc 1a ty 1€
protein/nang luong (P/E) :

Ning luong cua khau phan (KJ hodc MJ/kg)
E/P = e
Protein tho (%)

mg (hoac g) protein

Ning luong khau phan KJ (MJ)

Ty 1¢ E/P t01 uu cho ca chép 1a 450-500 (tinh theo DE). Nhu vay thirc
an voi muc 2% thé trong, DE khau phan la 16,9 - 20,1 MJ/kg va proteln tho
cua khau phan 12 30-42%. Khuyén cdo cia NRC vé nhu cau protein ctia mot
s6 loai cd ghi ¢ bang 2.2

1.5- Chit lwong protein thirc in
Protein cuia cdc loai thirc 4n khdc nhau c6 chét luong khac nhau, nguoi
ta do chit lugng protein theo cdc chi tiéu sau:
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Protein tich lﬁy Nén vao_( Nphﬁn+Nnuéc tiéu)
+Biological value (BV) = — = x 100
Protein tiéu hoda Nin vao = Nphan

Nén Véo_( Nphﬁn'Ntrao déi)_( Nnu'érc tidu~ Nn(f)i
= sinh) x 100
Nén vao — ( Nphﬁn - Ntrao déi)

Bing 2.1: Nhu cau protein mét s loai ca (NRC 1993)

Species % Protein trong khau phan
(giai doan juvenile)

C4 hoi Pai Tay duong 45

C4 da tron 32-36

Cé chép 31-38

C4 trim c6 41-43

Ca me hoa 40

C4 hoi van 40

Céa qua 52

RO phi xanh 34

RO phi song Nil 30

C4 chinh Nhat 44.5
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Bing 2.2: Ty 1é P/E hodc E/P cho ting truwéng téi wu ciia mot sé lodi cd

(NRC 1993)
Gibng loai Khéi | DP DE | DP/DE Téc gia
luong (%) (KJ/g) | (mg/KJ)

(2)
Ca tron M¥ 526 22,2 9,7 227 Page&andrews, 1973

34 28.8 12,8 22,5 | Garling&Wilson, 1976

10 27,0 11,6 23,2 Mangalik, 1986

266 27,0 13,1 20,5 | Mangalik, 1986

600 244 12,8 19,3 | Li&Lovell, 1992
C4 r6 phi Dai loan 50 30 12,3 24.6 El Sayed, 1987
Ca chép 20 31,5 12,3 25,8 | Takeuchi et al., 1979
C4 hdi van 90 33 15,1 22,0 | Cho&Kaushik, 1985
C4 hoi (Salmo 94 42 17,2 25,1 | Cho&Woodward, 1989
gairdneri)
C4 tré phi 15 40 18,6% | 21,5%* | Machiels&Henken, 1985
Ca tra 20 32 18,6%* | Hung L.T, 1999
C4 basa 28 14,4** | Hung L.T, 1999

DE: nang luong tiéu hod; DP: protein tiéu hod, *GE: nang luong

tho**CP/GE

Béng 2.3 gidi thiéu BV cua céc protein khic nhau thi nghiém trén cé

chép thé trong tir 50 — 100g v&i khau phan chira 10% protein.
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Bing 2.3: BV mét sé protein thirc an cd (Ogino va Chen 1973)

Protein BV Nhan xét
Long dé trimg kho 89 Xu ly Ethanol va Ete khong ¢6 vit.C
Cazein 80
Bot c4 trang 76
Gelatin 23
Bot gluten ngd 55 Khtr mé&
Bot d6 tuong 74

NAm men tr ddu héa 73 - 79

BV phu thudc vao loai, k¥ thuat ché bién. Vi dy, bot ¢4 hap 127°C trong
3,5 gid ¢6 BV giam 10 — 20% so v&i bot cd hap trong 25 phuit.

+Hiéu qua protein (PER: protein efficiency ratio):

Tang trong(g)
PER _ g g(g

Protein tiéu thu(g)

Hodc mot chi tiéu tuwong tu c6 tén la Gid tri protein san xudt ( PPV =

productive protein value).

Luong protein cia md da tang(g)
PPV = 100
Protein ti€u thu(g)

Vi du: Sy lién quan giira luong thirc dn cung cép ( tinh theo % thé trong
cd), ting trong trong 4 tudn ( tinh theo % thé trong ban dau cta cd), PER, PPV
khi nudi c4 chép con ( khéi lwong ban dau 1a 40g) dugc trinh bay & bang 2.4.
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Bing 2.4: Higu qud chuyén héa thirc an va hiéu qud loi dung protein theo

cdc khéau phén khdc nhau

. ) Tang
Khau phan thtrc an FCR PER PPV
trong%
1 19 1,41 1,46 28,2
3 81 1,14 1,80 30,3
5 117 1,41 1,46 22,8
7 128 1,87 1,10 18,1
9 101 2,76 0,74 12,1

+Thang gid tri hoa hoc (CS: chemical score)

Pé xéc dinh CS ctia mét thirc dn nao d6é can biét ham lugng céc axit
amin cua nd, dem so sanh ham lugng ting axit amin cua thirc d&n v&i ham
lugng axit amin tuong (ng cua tring ga tur d6 tinh CS.

Vi du: Ty 1€ % cua lysine lda mi so vdi lysine cua trimg ga:

(2,7/7,2) x 100 = 37,5%
CS cua lizin lta mi: 37,5 -100=- 62,5

Bang 2.5: CS cua lia mi

Axit amin % lia mi % trung Chemical score
Arg 4,2 6,7 - 37,31
Hist 2,1 2,7 -22,22
Lys 2,7 6,8 - 60,29
Trip. 1,2 1,9 - 36,84
Phe.ala 5,7 5,4 5,55
Met 2,5 3,3 - 2424
Met + cyst 4,3 5,5 -21,81
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Thré 3,3 5,5 - 40,00

Leu 6,8 8,5 - 20,00
Isoleu 3,6 7,0 - 48,57
Val 4.5 8,2 -45,12

+Chi sé axit amin quan trong (EAAI = Essential Amino Acid Index)

EAAL i/lOO.al XlOO.aZX ........ 100a

ae, ae

2
a;...a,: axit amin cua protein thtrc an( g/100g protein)

ae;...ae,: axit amin cua protein trirng ga(g/100g protein)

2-AXIT AMIN

Axit amin 12 thanh phan ctia protein. Protein ty nhién c6 khoang 23 axit
amin. C6 hai loai axit amin, axit amin thiét yéu va khong thiét yéu. Déi véi
tdm va cé ¢6 10 loai axit amin duoc coi 12 thiét yéu.
2.1 : Cdc axit amin thiét yéu

Bang 2.6 : Cdc axit amin thiét yéu cua tom va cd

Axit amin thiét yéu Axit amin khong thiét yéu
(Indispensable amino acids) (Dispensable amino acids)

Arginine (Agc) Alanine

Histidine (Hist) Acid aspatic

Isoleucine (Isoleuc) Acid glutamic

Leucine (Leu) Glycine

Lysine (Lys) Proline, Hydroxyproline
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Methionine (Met) Cystine
Phenylalanine (Phe.ala) Tyrosine
Threonine (Thre) Serine
Tryptophan (Tryp) Ornitine
Valine (Val)

Chu y:

1/-Phenylalanine cé thé dwrgc thay thé mét phan bang tyrosine (thay thé diroc
5% phenyl alanine o cd channel catfish).

2/-Cystine c6 thé thay thé mét phan ( 60%) methionine, thi nghiém & cd

channel catfish.

2.2- Nhu ciu axit amin :

Nhu ciu axit amin cla c4 ghi & bang 2.7, céc so liéu trong bang cho
thay:

- Nhu cdu arginine cia nhém c4 hoi giai doan fry gan giéng nhu ga
nhung 16n hon cua lon va chudt rat nhiéu. O dong vat c6 vi va ¢ gia cam, co
thé c6 thé tu ddp tmg duoc mot phan arginine nhung cé thi khong. Nhu cau
arginine cta cd nudc min thap hon cd nudc ngot. Khong coé sw doi khding
arginine - lysine ¢ cd.

- Nhu cau histidine cho sinh truéng ctia hoi giai doan fry 13 0,7% tinh
theo chat khd khau phan (1,6g/16gN). Histidine dwgc dung dé hinh thanh
dipeptit carnosine va ansezine. Khir cacboxyl histidine thanh histamine.

Khau phﬁn an c4 héi (O. mykiss) co nhiéu histamine 1am cho thanh da

day bj loét gidng ¢ gia cam.
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- Nhu cau isoleucine & nhém cd hoi giai doan fry phu thudc vao ham

lugng leucine trong khau phan, tang isoleucine thi cling tang nhu cau leucine.

Mai tuong tac gitra isoleucine va leucine cling thay ¢ cd channel catfish.

Bing 2.7 : Nhu cdu axit amin mét sé loai cd (% vt chit kho)

Cachinh |Cdtron |Cdhdi
Axit amin C4 chép C4ar6 phi | (Anguilla | (Ictalurus | (Salmo

japonica) | puntatus) | gyerdneri)
Arginine 1,6 1,18 1,7 1,0 1,4
Histidine 0,8 0,48 0,8 0,4 0,64
Isoleucine 0,9 0,87 1,5 0,6 0,96
Leucine 1,3 0,95 2.0 0,8 1,76
Lysine 2,2 1,43 2,0 1,2 2,12
Methionine 1,2¢ 0,75¢ 1,2¢ 0,6 0,72'
Phenylalanine 2,5 1,05 2,2° 1,2° 1,24
Threonine 1,5 1,05 1,5 0,5 1,36
Tryptophan 0,3 0,28 0,4 0,12 0,3
Valine 1.4 0,78 1,5 0,71 1,24

Ghi chu bang 2.7

a: khong co cystine; b: khong co tyrosine, néu co, tyrosine chiéem 1% nhu

cau phenyalanine; c: c6 0,15% cystine; d: co 0,5% tyrosine; e: co 0,3%

tyrosine; f: co cystine

- Pbi v6i cd hoi giai doan fry, 1,9% lysine/CK khau phan (4,8g/16gN)

s& cho sinh trudng t6t, nhung dé c6 sinh truéng va hiéu qua loi dung thirc an

cao thi lysine can 2,5%. Nhu cau lysine ctia c4 hoi (O. mykiss) giai doan fry

thi cao hon (6,1g/16gN hay 9g/kg khau phan), céc giai doan sau thi mirc
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lysine t6i thiéu 1a 25 - 30g/kg khau phan. Cung cip lysine thiéu s& din dén
ngheo sinh truong, thoi loét vay va chét.

- Axit amin chtra S rat quan trong d6i voi dinh dudng c4, methionine c6
nhiéu trong protein dong vét nén nhitng khau phan c6 qud it protein dong vat,
sinh truéng ciia c4 giam manh. Doi véi cd hdi (O. mykiss) sinh truong s& thoa
man khi khau phan chira methionine + cystine it nhat 1a 13 - 15g/kg CK khau
phan ( 0,85 - 1,05% khau phan).

- Thiéu methionine (khong thiéu cystine) dan dén viém cata thuy tinh
thé mét, giam sinh truong. Thuy tinh thé bi duc sau 2 - 3 thdng tuy theo miic
d6 thiéu. Tuy nhién thira methionine ciing dan dén tic ché sinh trudng.

- Threonine: nhu ciu cta cd hoi (O. mykiss) di véi axit amin nay 1a
1,2%/CK khau phan (3g/16gN), ham lugng cao hon lam giam sinh truéng.

- Tryptophan: thiéu lam ting scoliosis & nhém c4 hoi (scoliosis 1a bénh
bién dang cot séng do thiéu serotonin). Scoliosis c6 thé lién quan dén muc
serotonin & ndo. Cho udng serotonin - creatinsulphate (0,25 - 3g/kg khau
phan) giam sy bién dang cot séng cua cd hoi giai doan fry, nhung khong ngin
ngira duoc bénh (chi y & cé da tron khong thdy c6 su quan hé giita scoliosis
v6i tryptophan.). O nhém c4 hoi, thiéu tryptophan gy viém cata thuy tinh thé
mat. Hién tuong niy xay ra nghiém trong khi nhiét d6 giam thip (tr 20°C
xudng 10°C).

2.3- Vin dé bé sung axit amin cong nghiép vao khau phin

C4 chép non, cyprius carpio khong thé sinh trudong dugc trén khau phan
ma protein duoc thay thé bang hdn hop axit amin c6 thanh phan twong tu.

C4 da tron ciing khong loi dung duoc axit amin tu do bo sung vao khau
phan. Khau phan bot c4 duoc thay bang d6 twong bo sung thém methionine,
cystine hay lysine va hau hét nhiing axit amin han ché khong nang cao duoc

tang trong.
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Tang arginine vao khau phan gelatin ctia da tron tir 11g 1én 17g/kg lam
tang trong nang lén ro rét, nhung thém arginine, cystine, tryptophan hay
methionine vao khau phan cazein khong lam thay ddi ting trong va hiéu sut
st dung thurc an.

Tuy nhién ho ca hdi (salmonids) lai c6 thé st dung dugc axit amin tu do
cho sinh trudong. Khau phén zein - gelatin bo sung lysine, tryptophan thay sinh

truong tang ro rét so voi khau phan nay khong bo sung 2 axit amin trén.

Cau hoi on tap:

1. Nhu ciu protein phy thudc vao nhiing yéu t6 nao ? Cho biét nhu cau
protein ctia mot s6 loai ca.

2. Cong thuce tinh BV, PER, CS, EAAL

3. Ké tén 10 axit amin thiét yéu doi v6i tdm va cd, nhu cau cic axit

amin nay, vai tro axit amin thiét yéu doi voi ca
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Chuong 3
DINH DUONG LIPID
1- Phan loai
Theo MacDonald et al. (2002), lipid duoc phan loai nhu sau:

Lipid
C6 chwra glycerin Khong chira glycerin
Glycerid Glycerid
don gian phufc tap
Dau Glycolipid Phospholipid Cerebrosid
Mo | | Sap
Steroid
Glucolipid Lecithine Terpen
Galactolipid Cephaline Prostaglandin
1.1- Ddu mé

Dau m& la este cua glycerol va acid béo, khi ca ba nhom glycerol dugc este

hod bdi acid béo sé tao ra triacyglycerol (hay con goi la triglyceride)
1.2- Phospholipid :

Phospholipid 1a este cua acid béo véi acid phosphatidic. Phospholipid 1a

thanh phan cua lipoprotein trong mang sinh hoc, né phan bd rat rong, dac biét co
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nhiéu ¢ tim, than va mo than kinh. Vi du : Myelin cua day than kinh chita t6i 55%
phospholipid ; triing va d6 tuong ciing chita kha nhiéu phospholipid.

Phospholipid dugc phan thanh hai nhém tuy theo trong cdu tric cé chita
goc glycerol hay goc sphingosyl.

Glycerolphospholipid gom phosphatidyl cholin (PA, con c¢6 tén 1a lecithin),
phosphatidyl ethanolamine (PE, con c6 tén la cephalin), phosphatidyl inositol
(PI), phosphotidyl serine (PS), phosphatidyl glycerol (PG).

Sphingolipid ph6 bién nhat 1a sphingomyelin.

CH,.0.CO.R, (EHZ.O.CO.CBH31
CH.O0.CO.R, CH.O.CO.C,;H;;
|(l) CH2.0.PO,.CH,.CH,.N*(CH,),
CH2.0.I|’ .OH
OH Phosphatidylcholine
Acid phosphatidic

1.3- Glycolipid

Glycolipid 1a hop chat lipid chita dudong glucose hay galactose. Cerebroside
c6 nhiéu trong mo6 nao va sphingosine.
1.4- Steroids

Steroids bao gom nhiing hop chéat sinh hoc nhu sterol, acid mat, hocmon
adrenal va hocmon sinh duc, ching c6 mot don vi cdu tric co ban gom nhan
phenanthrene lién két v6i vong cyclopentane.

+ Sterol : ¢6 3 loai la phytosterols (nguon thuc vat), mycosterols (nguén
nidm) va zoosterols (nguon dong vat). Phytosterol va mycosterol khong hap thu
duoc & rudt dong vat va khong thay c6 trong mo dong vat.

Cholesterol 12 mot zoosterol c6 trong tat ca cac t€ bao dong vat, dac biét c6
nhiéu trong ndo (170g/kg chit kho). N6 ciing 1a mot thanh phan chinh cia mang

t€ bao dong vat, cd vai trd quan trong trong viéc diéu khién do nhét (fluidity).
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Cholesterol ciing 1a tién chat ctia cdc steroids khac nhu hocmon sinh duc, hocmon
cia tuyén voO thuong than (estrogen, androgen, progesterol, aldosterone,
corticosterone) va acid mat. Nong do binh thuong clia cholesterol trong mau 1a
1,3 - 2,6 g/lit. Vi cholesterol c6 do hoa tan rat thap, khi c6 nhiéu trong mau trong
thoi gian dai chdng s€ tich tu trén vach thanh mach, dan dan cing lai tao thanh
nhitng mang xo vita. Pay chinh 12 nguyén nhan clia bénh cao huyét 4p va tim
mach.

1.5- Sap

Sap 1a este clia mot acid chudi dai va mot goc rugu chudi dai. O’ mot so loai
c4 nhu cd sun, sdp 1a mot thanh phin ddng ké cua lipid va nhiing loai c4 nho
thuong c6 kha nang sir dung sap nhu 1a mét nguodn nang luong.

1.6- Terpenes

Terpenes duoc tao nén tir nhitng don vi isoprene lién két vGi nhau thanh

chubi thang hay vong. Isoprene 13 hop chit 5 cacbon c6 cong thic :
CH, :C.CH :CH,
CH,

Nhicu isoprene thay trong thuc vat c6 mui vi rdt manh, chiing 1a thanh phan
ctia dau long ndo ; & dong vat isoprene c6 trong coenzyme nhu coenzyme nhom
Q.

1.7- Eicosanoids

Eicosanoids 12 mot nhom cuia cac hop chat prostaglandins, thromboxanes
va prostacyclins sinh ra trong qud trinh chuyén ho4 nhiing acid béo chua no C,,
(tién cua tat ca cac chat nay 1a acid prostanoiic).

Prostaglandins va dan chat ctia ching anh huéng dén su co cua co tron, ngung tu
tiéu cau, huyét ap dong mach ; chung tc ché su tiét dich da day va va giai phong
acid béo tir mé md va la chat gay viém. Thromboxanes la chat kich thich manh su

ngung két ti€u cau con prostacyclins 12 mot trong cdc chat tc ché su ngung két
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tiéu cAu. Thromboxanes 12 chat gy co mach con prostacyclins 1a chat gay dan
mach. San pham chuyén hoa cla eicosanoids 1a acid eicopentaenoic ¢6 tac dung
diéu hoa su san sinh eicosanoids tir acid arachidonic. Acid nay c6 trong dau ca va
nhd né ma ty 1é bénh tim mach ctia ngu dan song trén bién rat thap.
Prostaglandins thuong & dudi dang PGE, dugc dung dé gay dong duc hang
loat & gia suc nhim diéu khién thoi gian dé cta chiing.
Nhoém hop chit eicosanoidcos lién quan vdi céac acid béo dugc thé hién &

so dod 5.1.

So do 5.1: Moi lién hé giira cdac acid béo va nhom eicosanoid

Khau Qhén

Linoleic acid Linolenic acid

v-Linoleic acid

v

v

Dihomo-y-Linoleic ~ Arachidonic acid Eicosapentaenoic
acid acid
v

Series 1 Series-2 Series-3
Prostaglandin & Prostaglandin & Prostaglandin &
Thromboxans prostacyclins & prostacyclins &

Series-3 thromboxans thromboxans

leucotrienes Series-3 leucotrienes
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2. Chirc nang lipid

+ Cung cdp va du trit nang lugng : La nguon nang lugng chinh cia dong
vat, 1g lipid cho 9,1 Kcal GE hoac 8Kcal DE.

Khau phan c4 viing nudc lanh (coldwater fish) can nhiéu lipid hon c4 ving
nuéc &m (warmwater) vi nang luc st dung carbohydrate dé 14y nang lugng kém
hon.

Takeuchi et.al. (1978) cho biét sinh trudng cua ca hoi van (rainbow trout)
khong bi anh hudng khi protein khau phan giam tir 48% xuéng 35% néu lipid
tang tu 15% lén 20%.

Nhu vay, khi xay dung khau phan cho tom va cd khong chi dam bao can
doi ty 16 P/E ma con can ¢6 mot ty 1¢ lipid nhat dinh (d6i v6i nhiéu loai cé ty 1é
nay 1a tir 20% trd 1én). Tuy nhién qud nhiéu lipid c6 thé 1am mat can bang E/P va
thira m& tich lu§ 6 mo va phu tang.

Steffens et.al. khao sat anh hudng cta viéc bo sung thém dau vao khau
phan c4 héi van da thay sinh trudng va chuyén hod thic an cua cé tang lén khi
lipid khau phan tang tir 4,7% 1én 9%, cdc loai ddu khéc nhau ciing cho két qua
khac nhau (xem bang 5.3).

Miic lipid t6i da trong thifc n cua c4 nudc ngot thudng thap hon cd bién,
muc nay doi v6i ca chép 1a 12-15%, r6 phi <10%, tré phi va ca tron My 7-10% ;
ca hoi 18-20%, cé chém 13-18%, cd mi 13-14%, ca vén bién 12-15%.

+ Ciu tao mang t€ bao :

Phospholipid 12 thanh phin quan trong ctia mang t€ bao. Nhitng ton thuong
mang t€ bao thuong do nhitng goc acid béo trong phospholipid bi oxy hoa cho ra
nhiing peroxid dau doc mang t€ bao, phong toa viéc san sinh enzyme trong té bao,
dac biét 1a nhitng enzyme chuyén hod ning lugng, tir d6 1am r6i loan su chuyén
hoa.

+Van chuyén céc chat tan trong lipid :
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Lipid 12 dung moi hoa tan cdc vitamin A D E K, khau phan ngheo lipid s&
dan dén su hdp thu ciing nhu su van chuyén nhiing vitamin ndy trong dich bao bi
can tro.

Bdng 5.3: Anh hudng ciia bé sung ddu dén ting trong va FCR ciia cd

Khong | Dau huong | Ddu gan cd .
thém dau duong thu Dau cd
Khau phan:
- M6 % 4,7 9,0 8,9 8,2
- Protein % 40,1 38,2 38,3 38,6
342
Thé trong ban dau (g) 35,5 35,2 39.6
Thé trong cudi (g) 127,7 169.6 169,1 141,1
Tang % 261 382 324 313
FCR (kg/kg tang
trong) 1,98 1,28 1,46 1,57

3. Vai tro dinh duong cua acid béo
3.1. Ky hiéu hod hoc cua acid béo trong dinh dudng cd

MG 1a nhiing triglyxerid, khi thuy phan m& cho acid béo va glyxerol.

CH,OCOR, CH,OH
(H.OCOR,————> 3RCOOH +CHOH
CH,.OCO.R, CH,OH

C6 hai loai acid béo, do6 la acid béo no va chua no. Vi du:
Axit béo no:

Lauric acid: CH;-(CH,),,-COOH ki hiéu 12: 0
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Palmitic acid: CH;-(CH,),, - COOH ki hiéu 16:0
O ky hiéu 12:0 thi s6 ddu biéu thi s6 luong cacbon, s6 thit 2 13 s¢ luong néi

doi trong chudi C, s6 0 c¢6 nghia la khong ¢6 néi doi.

Acid béo chua no:

Oleic acid: CH; - (CH,), - CH = CH - (CH,), - COOH ky hiéu 18: 109

S6 dau 1a s6 luong nguyén t C trong phan tlr, s6 tha hai 1a s6 luong noi
doi, s6 thit ba sau chit ® 1a vi tri n6i doi tinh tit nhém CH, & ddu chudi (cé thé
thay ky hiéu @bang n).

Linoleic acid:

CH; - (CH,),CH = CH - CH, - CH =CH -(CH,),- COOH
18:2 6,9
Linolenic acid:
CH,-CH,-CH=CH-CH,-CH = CH-CH,-CH = CH-(CH,),-COOH
18:3®3,6,9

Arachidonic acid:

CH,-(CH,),CH=CH-CH,-CH=CH-CH,-CH=CH-CH,-CH=CH-(CH,),-COOH
204 ®6,9,12, 15

Dua vao vi tri ndi doi dau tién so véi gdc methyl, cac acid béo dugc x€p vao
céac ho sau:

Palmitoleic acid (n7): 16:1n7 — 18:1n7

Oleic acid (n9): 18:1n9 — 20:1n9

Linoleic acid (n6): 18:2n6 — 18:3n6 — 20:3n6 — 20:4n6 — 22:4n6

Linolenic acid (n3): 18:3n3 — 20:5n3 — 22:5n3 — 22:6n3

3.2- Sinh tong hop cdc axit béo cua dong vdt thuy sdn
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Tat ca dong vat déu co thé tong hop dugc cac acid béo no chubi dai tir
acetat:

n CH,COO" — CH,CH,CH,CO0O" — CH,CH,CH,CH,CH,CH,...

Tat ca cac loai dong vat ciing tong hop dugc céc axit béo chua no béing
cach thém nhiing n6i doi vao phia dau chudi chita nhém cacboxyl nhung khong

c6 thé thém nhitng noi doi vao phia ddu chudi chita nhém methyl (tric thuc

vdt).
So d6 sinh téng hop cdc axit béo trén ca va dong vat thuy san nhu sau:
Acetate — 14:0 (myristic acid) — 14:1n5 — 16:1n5
16:0 (palmitic acid) — 16:1n7 — 18:1n7
18:0 (stearic acid) — 18:1n9 — 20:1n9
20:0 (arachidic acid) — 20:1n11 — 22:1Inl1
Oleic acid Linoleic acid Linolenic acid
18:1n9 18:2n6 18:3n3
20:1n9 18:2n9 20:2n6 18:3n6 20:3n3 18:4n3
AN / ~~ e N ~
20:2n9 20:3n6 20:4n3
\ / AN T~
20:3n9 22:3n6 20:4n6 22:4n3 20:5n3
AN N i
22:4n 22:5n3
N ~—
22:5n6 22:6n3

Nhu vy, céac acid béo ho n5, n7, n9 cé thé duoc cé sinh téng hop tir céc
tién chat 1a cdc acid béo no, cidc ho n3 sinh ra tir tién chat 1a acid linolenic
(18:3n3) va cédc ho n6 sinh ra tir tién chat la acid linoleic (18:2n6), cédc tién chat

nay khong c6 trong co thé ma hoan toan phai 14y tir thic an.
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Nhu vay hai acid béo linolenic va linoleic 1a hai acid béo thiét yé€u. Xem
thém so do 5.3 biéu thi nhitng con dudng tao acid béo chua no va kéo dai chudi
carbon tir tién chat 1a acid linolenic va acid linoleic cua Dave A.Higgs va Faye
M.Dong (2000) cudi chuong.

Céc acid linolenic va linoleic nam trong nhém PUFA (polyunsaturated
fatty acid) con nhiing acid béo nam tronghai ho trén nhung c6 chudi carbon dai
trén 20 va c6 s6 ndi d6i 1a 3 hay trén 3 nhu arachidonic acid (20:4n6), EPA
(20:5n3) va DHA (22:6n3) duoc goi la HUF A (highly unsaturated fatty acid).

Tém lai, HUFA 1 nhitng acid béo trong PUFA c6 chudi carbon dai > 20
v6i sb noi doi tir 3 trd 1én.

3.3- Cdc yéu to’ anh huong dén thanh phdn acid béo trong dong vit thuy san

+ D06 man: Ca nude ngot chita nhiéu acid béo C16 va C18 trong khi ca nudc
bién chita nhiéu acid béo c6 chudi carbon dai hon nhu C20 va C22. Ngoai ra cé
bién chita mot ty 1& cao céc ho acid béo n3 hon ho n6 so véi cd nude ngot.

Ty 1é n6/n3 thay doi tir 0,34 va 0,15 1an luot d6i vdi cd nudc ngot va cd nudc bién.
Ty 1é n6/n3 ciing thdy khdc nhau d6i véi loai ca di cu tir bién vao song hay ngugc
lai (bang 5.4).

Bdng 5.4: Thanh phédn cua acid béo thay doi khi cd di cu

Axit Plecoglosus altivelis Onchorhynchus masu
béo |bién  —  nudc ngot nuéc ngot  — bién

TG PL TG PL TG PL TG PL

Ano [349 (31,8 |35 |538 |[319 |375 |31,0 |36,0
Mono | 274 |16,1 32,0 |359 18,6 |18,6 |43,1 19,2
n6 4.4 2,2 7,2 3,2 4,0 4,0 230 |15

n3 31,7 [494 [239 |69 39,8 39,8 232 |43,1
n6/n3 (0,14 0,04 (030 046 |0,10 |0,10 |0,10 0,03
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+ Nhiét do: C4 vuing on dé6i thuong chia nhiéu PUFA trong thanh phén acid
béo hon ca vung nhiét déi, ty s6 n6/n3 giam theo su giam nhiét do.

+ Thic an: Ty I¢ acid béo n6/n3 thay ddi rat 16n theo ty 1& n6/n3 cua thic

an. Khi cho cd an thitc an chita nhi€éu n6 nhu md bo, dau thuc vat, ca c6 khuynh
huéng thay d6i ty 1& n6/n3 trong co thé bang céch tang ty 1& n6/n3 va nguoc lai
khi cho cé an thitc an giau acid béo n3.
Ca c6 kha nang diéu hoa s6 lugng acid béo trong co thé, tuy nhién ngudi ta thay
ring mot khi c6 lugng acid béo du thira n6 c6 thé tic ché su hip thu va tich lu§ cac
acid béo khdc. Acid béo 18:2 c6 thé ngan can su tich luy va st dung acid béo 16:1
va 18:1. Nhu vay thanh phan acid béo trong co thé 1a két qua cua su diéu chinh
can bang giita acid béo thic an va acid béo tong hop tir cdc ngudn chat trong co
thé.

+ Mua vu: Thanh phan acid béo trong cé thay doi theo mua. Luong lipid
tong s6 va chi so 16t cia dau ¢4 moi ha thap nhat vao thdng giéng va tang cao vao

thang sau hang nam.

3.4-. Vai tro va nhu cdau cua axit béo thiét yéu

+ Vai trd dinh dudng: thi€éu EFA c¢6 thé gay nhiing r6i loan sau: Thoi loét
vy, vay, tang ty I¢ tr vong,viém co tim, giam kha nang sinh san (c4 chép, cd hoi,
cd trap), giam sinh trudng, giam sy ham an, gidm ti€u thu thic an.

Khau phan an ctia cd hdi van ngheo acid béo ho omega-3 di thiy c6 triéu
chtng: ty 1& chét cao, ham lugng nudc trong co cao 1am cho co nhéo, vay dudi dé
bi thdi loét do vi khuan Flexebacterium sp., hemoglobin va sé lwong hong cau
giam, gan sung, nhiém md, kha ning sinh san giam (ty 1& nd va ty 18 séng cta au
trung giam).

Trong quéd trinh phdt trién cha triing va au trang c4, triglycerid va

phospholipid 14 nguén nang lugng chinh va acid béo ho n3-HUFA git mot vai tro
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quan trong. Khau phan thi€u ho acid béo nay, ty 1é chét tang cao trong vong 19
ngay (thi nghiém trén cé trdp ). Cling trén loai c4 nay Fernandez Palacios et al.,
(1995) bdo cdo rang khau phan chita mot néng do t6i vu n3-HUFA trong 3 tuin
s€ lam cho chat lugng sinh san, bao gom ty 1& dé, do nd va chat luong au tring
duoc cai thién 1o rét.

Tuy nhién can chd y ring khdu phan thita n3-HUFA hay ty 1¢ EPA
(eicosapentaenoic acid- 20 :5n3), DHA va AA (arachidonic acid) khong thich hop
c6 anh hudng xau dén tat ca kha nang sinh san cua tom va ca.

Thanh phan acid béo khdu phéan ciing ¢6 anh hudng dén kha ning mién
dich cua co thé. Trong mot nghién citu trén cd hoi, Thomson et al., (1996) da thay
rang khau phan diy du acid béo n3 nhung ty 1¢ n3/n6 thap thi sitic dé khang véi vi
khuan Aeromonas salmonicida va Vibrio anguillarum kém hon khdu phan c6 ty

1&¢ n3/n6 cao.

+ Nhu céu acid béo thiét yéu (EFA) cua cd:
Nhu cau EFA cua ca khac nhau theo loai va cho dén nay ciing chua duoc
hiéu biét mot cach ddy du, bang 5.5 gidi thiéu nhu cau acid béo thiét yéu ctia mot

so loai ca.

Bang 5.5: Nhu cau cac axit béo quan trong (EFA) cua ca

Loai Nhu cdu EFA Tham khdo

CA NUOC NGOT

Ayu 1% linoleic acid hay 1% EPA Kanazaw et al. (1982)
Satoh et al. (1989)
Da tron (Channel 1-2% linoleic acid hay 0,5-0,75 EPA | Takeuchi &Watanabe

catfish) va DHA (1982)Yu & Sinnhuber
(1979)

C4 hdi Chum (Chum 1% linoleic acid va 1% linolenic Watanabe et al. (1975),

salmon) acid Takeuchi & Watanabe
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C4 hdi Coho
Ca chép

Ca chinh (Japanese
eel)

C4 hoi (Rainbow
trout)

RO phi Nile

RO phi Zillii

CA BIEN

Ca trdp hong

Cd pecca (10 bién)

Ca soc van
Ca bon

Ca cam

1-2,5%]linolenic acid
1% linoleic acid va 1linolenic acid
0,5 linoleic acid va 0,5% linolenic

acid

1% linolenic acid
0,8% linolenic acid

20% lipid dudi dang linolenic acid
hoac 10% lipid dudi dang EPA va
DHA

0,5% linoleic acid
1% linoleic acid hay 1% arachidonic
acid
0,5% EPA va DHA
0,5% EPA va DHA hay 0,5% EPA

1% EPA va DHA
1,7% EPA va DHA hay 1,7% DHA

0,8% EPA vu DHA
2% EPA va DHA

(1977)
Takeuchi et al. (1980)

Gastell et al. (1972)

Watanabe et al. (1974)
Takeuchi&Watanabe(1977)

Takeuchi et al. (1983)

Kanazawa et al. (1980)

Webster & Lovell (1990)

Yone et al. (1971)
Buranapanidgit et al(1989)

Watanabe et al. (1989)
Gatesoupe et al. (1977)

Deshimaru and Kuroki
(1983)

+ Ngudn thirc n giau EFA:

N6i chung dau thuc vat nhu dau lac, dau bong, dau ngo, dau dira, diu cai
dau, dau dd twong gidu acid béo omega-6, chi c¢6 dau lanh 12 gidu acid béo
omega-3. Céac loai m& dong vat nhu md lgn, bo, ctru gir:iu acid béo omega-6, chi
c6 dau m& cé bién 1a nguodn thuc an doi dao acid béo omega-3 (bang 5.6). Cic
loai phytoplankton nhu vi tao va zooplankton nhu ludn trung (rotifer), artemia...
rat giau PUFA nhu linolenic acid, EPA va DHA la nguén thirc an rat quan trong
cua au trung tdm va cd (xem chuong X, thtrc an tu nhién).
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Bdng 5.6: Ham lwong cdc PUFA trong dau va mé

50
T

70

N S

1 T T 1

Olive oil

0 30

Linseed oil

Cottonseed oil

Corn oil

Sunflower seed oil

Peanut oil

T a0 S0
2/100g
55

=]

fatey

Soybean oil

Coconut oil

Palm oil

Palm kernel oil

Rapeseed oil

Lard

_Chicken fat

Heef tallow

Mucton tallow

Sanlmon _oil

Cod liver oil

Pollack liver oil

Cuttlefish liver oil

Short—-necked clam oil

Sardine oil

Skipjack oil

Squid liver oil

Herring oil

Capelin oil

w0 70
acid

80 Q0

18:3n-3

22:6n-3
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Cau hoi on tap :

1/ Vai trd cta lipid d6i voi c4.

2/ Phan loai, cdch goi tén va ki hi¢u cua acid béo no va khong no.

3/ Phan biét acid béo thiét yéu (EFA), PUFA (polyunsatured fatty acid) va
HUFA (highly unsatured fatty acid).

4/ Bic diém chuyén hoa acid béo cua ca. Tur acid béo oleic (omega-9), acid
béo linoleic (omega-6) va acid linolenic (omega-3) s€ cho nhitng acid béo nao
trong ho omega-9, omega-6 va omega-3.

5/Vai trd dinh dudng cia acid béo omeg-3, tam quan trong cia ty 1¢ acid béo
omega-6/omega-3 trong khau phan c4

Truong Dai hoc Nong nghiép Ha N¢i - Gido trinh Dinh dudng & Thitc dan thuy sdn 41




Chwong 4

NHU CAU CARBOHYDRATE CUA CA
1. PHAN LOAI
Carbohydrate 1 cdc hop chat chita CHO, c6 rat nhiéu trong thuc vat. Cong
thire chung (CH,0), hay C,(H,0),
Phan loai
- Puong ba (trioses): glyxeradehyde
- Puong bdn (treoses): erythrose
Monosaccharide - Puong nam (pentoses): arabinose, xylose
- Puong sdu (hexoses): glucose, galactose
Duong - Puong bay (heptoses): sedoheptulose
- Disaccharide : sucrose, maltose,...
Oligosaccharide - Trisacchride : raffinose
- Tetrasaccharide : stachyose

Polysaccharide : +Pentosans (CsH4Og)n : araban, xylan...

+Hexosans : Tinh b0t, dextrin, glycogen,
cellulose, inulin,...
Khoéng duong
Carbohydrate : Glycolipid, glycoprotein.
phtrc tap
Cong thirc phan tir tinh bot (ddy néi véi a glucozit 1- 4 va 1- 6)
Amylose

CHQOH CH,OH

Sy
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CH,OH

N-acetvl-D-aliicncamine inined tnaether hv R -1 4 linkanes

CH ZDH’

Chitin

C=0

CH

Chitin 14 polymer ctia N-acetyl-D- glucosamine, ¢6 nhiéu & con triing, gidp

x4c, nam va tao xanh. Sau cellulos

trong ty nhién.

e, chitin 12 mot polysacharid phong phi nhat

2. SU CHUYEN HOA PUONG O CA

Tinh bot —camylaza

Dextrin —aglucozidaza -
Maltose - glucozidaza -
Lactose ——lactaza 5
Sucrose sucraza

C4 c6 kha nang hap thu tot
kém hon dong vat trén can.

Dextrin + Maltose + Glucose

Glucose + Maltose

Glucose + Glucose

Glucose + Galactose

Glucose + Fructose

glucose, nhung kha nang st dung glucose thi

Theo ddi trén cd an khau phan gidu tinh bot hay glucose, thay rang lugng

duong trong mau tang 1én rat cao va kéo dai, khac voi dong vat cd vi c6 ham
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luong duong trong mau rat thap va on dinh. Thuyc ra c4 c6 kha ning tiét ra insulin
(sau bira an ham lugng insulin tang trong khoang 5-48 mg/ml plasma, nhung khi
nhin d6i chi ¢6 1-3mg/ml). Insulin c¢6 tdc dung bién glucose thanh glycogen du
trlt & gan, co va ndo va tor dé lam giam lugng duong trong mau. Tuy nhién qua
trinh chuyén glucose thanh glycogen con phu thudc vao céc thu thé (receptor) c6
trong té bao va mdi twong quan voi glucagon. Céc nghién ciru gan day cho thiy
c4 ro phi thiéu thy thé tiép thu glucose do insulin dem dén va di c6 phan tng
cham va khong hiéu qua d6i véi insulin. Tuy nhién néu ting sb 1an cho an thi
thdy ting kha ning sir dung glucose. Pidu nay cho két luan 1 kha ning chuyén
hod glucose cua cd cham hon dong vat trén can, thém mot lugng 16n thirc an chira
glucose s& dan dén sy gia ting dot ngdt va lau dai glucose plasma ciia cd. cd con
duong san sinh glucose (glucogenesis) tir protein va lipid 1la con dudng quan
trong. Céc axit amin déu c6 thé dugc chuyén hod tao ra glucose, trong d6 alanine,
serine va glycine c¢6 uu thé hon axit glutamic va axit aspartic.

Con dbi voi triglyceride thi sau khi thuy phan, glycerol s& duoc phosphoryl
hod tao ra dihydroxyacetone phosphat roi hinh thanh pyruvat va di vao chu trinh
Krebs dé tao ning luong. Con céc axit béo s& theo con dudng p-oxy hod dé tao
nén acetyl-CoA dé di vao chu trinh Krebs.

3- SU DUNG TINH BOT VA CHAT XO CUA CA
3.1- Tinh bot

Tinh bot 12 ngudn ning lugng ré tién hon protein va lipid va duoc céc nha san
xudt dwa vao khau phan véi nhirng ty 1é khdc nhau tuy theo loai cA.

Nhém cd hdi dn dong vat, carbohydrate 1am giam sinh truéng. Tuy nhién & cd
bon (Pluronectus platessa) va cd chép thi bo sung tinh bot 1am ting téc do sinh
truong. Ty 1€ ti€u hod tinh bot cua cd chép trong khoang 40-80% phu thude vao
ngudn tinh bot (xem bang 4.1)

Bang 4.1. Ty 1€ tiéu hod cic carbohydrate khic nhau

clia ¢4 chép 2 nam tudi (Scerbina 1973)

Ham luong cacbohydrat % % tiéu hoa
DPai mach (barley) 55.0 74
Yén mach (oats) 37.3 75
Mach den (rye) 46.8 84
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Lda mi (wheat) 43.6 58

Dau peas 34.1 45
Dau lupins 22.8 56
Kho lac (groundnut meal) 15.0 65
Kho dau tuwong (soyabean meal) 25.4 51
Thtc &n hon hop 14.8-30.5 46 - 75

Luong tinh bot ¢6 thé st dung ti da trong khau phan ctia mot sb loai cd ghi &
bang 4.2. Can chi ¥ rang nhirng nhém c4 sir dung duoc tinh bot néu ting tinh bot
trong khau phan thi 1am tang ham lugng lipit co thé.

Bang 4.2 : Ty 1& % tinh bot c6 thé sir dung t6i da trong thirc an mot so loai c4

Cd nuwdc ngot % tinh bt Cd bién % tinh bt
Chép 40-45 C4 mang bién 35-40

C4 tron My 30-35 Ca chém 20-25

C4 hoi 25-30 Cd bon Atlantic | 15-20

C4 r6 phi 35-40

Ca4 chinh 25-30

(dan theo tai liéu ciia Lé Thanh Hing 2000)

Pé tang hiéu qua str dung tinh bot trong thirc dn thuy san nén dp dung céc bién
phap sau :

- Ho hod4 tinh bot qua bién phép ndu chin, ép vién hay ép dun dé ting ty 16 tiéu
hod tinh bot.

- Tang s6 1an cho an dé trdnh glucose ting dot ngdt sau bira an.
3.2- Chit xo dbi véi cd

Hoat tinh enzyme cellulase rat yéu trong dudng tiéu hoé cta cd. Xo trong
khau phan 1am ting san xuat phan, giam ty 1 tiéu hod, ting khéi luong 6ng tiéu
hod (bang 4.3).

Ty 1é xo trong khau phan cd thuong dugc khuyén cdo tir 8-10%, ddi véi tdm
thi khéng quéa 5%. Néu xo khong anh hudng dén ty 1é tiéu hod va d6 loi dung cua
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céc chat dinh dudng khic, c6 thé sir dung xo nhu chat pha lodng va dé diéu
chinh ty 1& P:E khi phéi hop khau phan.

Bang 4.3: Anh hudng ctia xo tho dén ty 1¢ tiéu hod VCK khau phan

X0 thd (%/CK) 0 10 20
Ty 1€ tiéu hod VCK (%) 71 66 59
Thoi gian réng da day (phiit) 782 379 412
Ty 1¢ khéi lugng da day/WB 1.4 1,8 1,9

(Nguon : Werner Steffens, 1985- thi nghiém trén cd hoi)
Cdu hoi on tap :

1- Vai tro cua tinh bt doi véi cé va su 1gi dung tinh bot cua ca.
2- Ban chat cua chat xo, ca c6 sir dung dugc chat xo khong ?
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Chwong 5
NANG LUQNG VA NHU CAU NANG LUOQONG

1. CAC DANG NANG LUONG CUA THUC AN

Gross energy
— » Faece
Digestible energy (DE)
——» N excretion
Metabolizable energy (ME)
— » Heat increment (HI)

Net energy (NE)

Maintenance Growth

Cong thurc: DE = GE -NI phan
ME = DE - NI nito thai tiét
NE = ME - HI
N thai tiét qua mang & dang NH; (chir khong phai ure) nén mat it ning
luong, vi thé chénh léch gitta DE va ME ¢ cd nho hon & dong vat c6 vu.
Vidu: O cd hdi van

DE (KJ/g) ME (kK]/g) +%

Glucose 15,6 13,1 83,9
Tinh bot chin 10,6 9,0 84,9
Tinh bot song 4,8 3,0 62,5

+ Don vi do nang luong :
cal, Kcal, Mcal 1 Kcal =4,19 kj
J, KJ,MJ 1 KJ =0,24 Kcal
(1J = INm = 1w/s)
+ Gia tri ning lwong ciia chit dinh dwong:
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Bang 5.1 va 5.2 duéi day gi6i thiéu gid tri GE va DE ciia mot s6 chat dinh
dudng trong thirc an thuy san.

Bang 5.1 : Gi4 tri GE va DE clia mot s6 chét dinh dudng

I DE (KJ/g)
Chat dinh GE (KJ/g)
~ Cd chinh R6 phi Cd chép
dudng
Protein 23.9 22.2 18.9 16.8
Mo 39.8 333 37.7 33.5
Cacbohydrate 17.6 6.8 16.8 14.7

Bang 5.2 : Gid tr1 DE, ME ctia mot s6 loai thire @n cé

L DE (MJ/kg) ME (MJ/kg)
Nguyén li¢u - s
Cd da tron R6 phi Cd hoi (Cd hor)
Ngb6 (extruded) 4,6 - - -
30% kp 8,5 - - -
60%kp - 13,0 - -
Bot ngd 10,7 - - -
Lida mi 10,7 11,2 12,5-14,8 | 10,8-137
Bot d6 twong 11,2 - 11,3 9,5-10,3
Kho dau bong 17,2 16,1 14,6-19,8 | 12,5-17,3
Bot cd 2,5 - 8,1 58
Bot co - 36,4 - -
Dau dong vat - 15,2 11,5 -
Bot phu pham gia cam - 11,2 7,1-10.2 5,2-9.4
TAm lda mi

Trong san xudt, dé d& udc tinh gid tri ning luong tiéu hod (DE) cua thuc an,
ADCP (1983) dé nghi sir dung nhitng gid tri DE sau day cho céc chit dinh dudng
(bang 5.3).

Gid tr1 nang lugng ti€u hod ciia mot s6 loai thrc an tinh todn trén co s& cdc
s6 liéu ¢ bang 5.3 dugc ghi & bang 5.7 “*Thanh phan hod hoc thiic an tom - c4”’

cudi chuong.
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Bang 5.3 : Gi4 tri DE ctia mdt s6 chat dinh dudng ding dé wdc tinh DE cua

thirc an thuy san (ADCP 1983)

Chét dinh dudng GE (Kcal/g) DE (Kcal/g)
Carbohydrate (khong phai rau co) 4,1 3,00
Carbohydrate (rau c6) - 2,00
Protein (dong vat) 5,5 4,25
Protein (thuc vat) - 3,80
Chét béo 9,1 8,00

2. NHU CAU NANG LUONG
- Nhu cau duy tri

Nhu ciu niang lwong duy tri 12 nhu cau nang lugng chi du dé cho c4 khong

thay doi thé trong trong thoi gian thi nghiém. Nhu cau ning luong duy tri cta cd

thap hon dong vat trén can vi cd ti€u hao it nang luong cho sy van dong va gilt

thang bang co thé, ca khong c¢6 co ché di€u tiét than nhiét, c4 bai ti€t amonia ma

khong bai tiét ure hay axit uric. Nhu cdu ning lugng duy tri so voi tong nhu cau

ning luong hang ngay chiém ty 1& 14-17% & c4 chép, 17-24% & c4 hdi, con &

dong vat c6 vu ty 1€ nay 1a 30-59%.

Nhu cdu ning luong duy tri cho céd binh quin 70 KJ/kg thé trong hay 50
Ki/kg W (° 20-24°C). Bang 5.4 cho biét nhu cau ning luong cua mot sb

nhom ca.
Bang 5.4 : Nhu cdu ning luong duy tri cia ba nhém cé
Nhém ca Khoi luong cé (g) Nhiét do (oC) Duy tri
(KJ/kg cé/ngay)
Ca chép 80 10 28
80 20 67
Nhoém ca da tron 10-20 25 84
100 25 72
Nhém c4 hdi 150 18 85-100
300 15 60

(Nguon : Guillaume et al. 1999, dan theo Lé Thanh Hing 2000)
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- Nhu cau ting trudong: khau phan du protein, ting ning luong thi ting sinh

trudng, vi du:

GE (MJ/kg thirc an kho) 13,8 16,8 18,6 209-18,2 20,5 22,8 249
Ting (% so véi BW dau) 148 257 392 380-150 218 283 320

O mdt muc nang luong, tang ty 1& protein c6 thé khong 1am 1am ting tdc

dd sinh truong (bang 5.5)

Bang 5.5: Anh hudng ciia ning lugng va protein khau phan dén tc do sinh
truong cta cd (cd chép W=170g, cung cap thirc dn

& murc 2% khdi lugng co thé, t° 24°C).

L N Protein (% thtrc an kho)
DE (MJ/kg thttic an kho)
41,3 46,5 51,4
18,3 2,01 1,99 2,01
20,1 2,15 2,17 2,14

Cic két qua trén cho thdy su quan trong cta viéc duy tri ty 1é nang lugng/protein

trong khau phan cua ca.

Cau hoi on tap :
1. Céac dang nang lugng cua thirc an, cong thirc tinh.
2. Nhu cau ning luong cho duy tri, sinh truong cia cd, nhiing yéu td chi
phéi nhu cau nang luong cho sinh truong.
3. Cong thire P/E va cho mot sb chi tiéu P/E thich hop ctia mot s6 loai c4.
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Chuong 6
NHU CAU VITAMIN

C4 dugc nudi hang nghin ndm nay nhung nhitng biéu hién thiéu vitamin
chi méi phat hién gan day khi ca dugc nudi thAm canh bang thirc dn cong nghiép.
B6 sung vitamin cho c4 trong diéu kién nudi thAm canh khong nhirng thic day
duoc ting trudng ctia cd ma cdn ngan chin duoc nhimg réi loan bénh 1y do thiéu
vitamin. Thong thudng vitamin bd sung trong thirc an chi chiém 1-2%, nhung chi
phi lai chiém t6i 15% tong gi4 tién thirc an.

C6 hai nhém vitamin la vitamin hoa tan trong m& (gom vitamin A, D, E,
K) va vitamin hoa tan trong nudc (gom vitamin B1, B2, PP, B5, B6, B12, biotin,
axit folic, cholin, vitamin C...).

Dudi day trinh bay vai tro dinh dudng, nhu cau va nguon cung cap mot so
vitamin tan trong md (vitamin A, D, E), nhitng vitamin khac thi dugc ghi trong
bang tom tat.

I- VITAMIN A

+ Cong thuc :
CH3 CH3

H3 H3

CH2-OH
AN

CH3

+ Cdc din xuét cua Vitamin A: Vitamin A ¢6 céc dan xudt sau: retinol,
retinaldehyd, retinoic, retinilacetat, retinilpropionat, retinilpalmitat.

+ 1UI = 0,300 microgram retinol
= (0,344 microgram retinilacetat
= 0,440 microgram retinilpalmitat

+ Cdc chit tién vitamin A:
a caroten, O caroten, criptoxanthin (ngd vang), astaxanthin (rong bi€n)

0 caroten ? cho ra 2 phan tu vitamin A.

+ Vai tro sinh hoc:
- Vai tro thi gidc:

Trén té bao vong mac mat c6 mot quang chat tén 1a rhodopsin, khi ¢6 dnh
séng, rhodopsin bi phan giai thanh retinol va opsin, trong toi thi c6 qué trinh téi
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tong hop nguoc lai. Rhodopsin tao nén kich thich than kinh va gy phan xa nhin.
Khi khau phan thiéu vitamin A dong vat bi bénh quang ga.
anh sdng
Rhodopsin :’ Retinol + Opsin
toi

+ Vai tro voi niém mac thuong bi:

Té bao thuong bi do té bao gdc biét hod ma thanh, khi khau phéan c6 diy du
vitamin A, té bao gdc biét hoa hinh thanh té bao tiét niém dich (d6 1a céc té bao
cuboidal, columna va té bao goblet), con néu khau phén thiéu vitamin A, té bao
gbc chil yéu biét hod hinh thanh té bao vay c4, loai té bao nay tiét it niém dich,
16p thugng bi, niém mac s€ kho, sing hod, kha ndng ngan can sy xam nhap cua vi
khuan bi giam (xem so dd 8.1)

Tom tit:

Basal cells

< + VitaminA — Cuboidal, columna va goblet cells
(Té bao goc)

-VitaminA —  Squamous cells (gidng vay c4)

Secretory vesicles
containing mucus  Microvilli

Golgi
complex

Nucleus

FIGURE 9.45 Goblet cell. (Redrawn with permission from Cormack, 1984.)

So dd 8.1 : Té bao goblet (t& bao tiét niém dich)
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+ Vai tro lién quan dén suc dé khdng cua co thé:

Khi thiéu vitamin A su san sinh khdng thé bi giam thap. Nhu vay ciing véi
hién twong stmg ho4, giam hoat dong ctia hé théng khang thé da 1am cho sirc
chdng bénh cua co thé bi suy giam.

Biéu hién chung cta sy thiéu vitamin A ¢ c4 12 : xuat huyét hé mat, gbc mang c4,
nip mang bi xodn lai. C4 tron ciia My nu6i bang khau phan c¢6 0,4mg o
caroten/kg thtic dn ¢4 hién twong cd chdm ting trudng, mat 161, than xuat huyét. &
cd chép thiéu vitamin A s& c6 mau nhot nhat, xuit huyét da va vay, bién dang nip
mang. Tuy nhién qué nhiéu vitamin A (2,2 triéu Ul/kg duoi dang retinyl palmitat)
lam cho ¢4 cham tang truéng, thiéu mau, bién dang cudng dudi.

2- VITAMIN D

+ Cong thuc :

Trong ty nhién c6 hai vitamin D phd bién 1a vitamin D, va D5 (con c6 tén
1a ergocalciferol va cholecalciferol), tién ctia vitamin D, 14 ergosterol va tién
vitamin Dj; 1a 7-dehydrocholesterol. Dudi tdc dong cua tia tir ngoai, tién vitamin
D bién thanh vitamin D. Duéi dy 12 cong thirc ctia tién vitamin D vavitamin
D3 .

CH,
HsC CHs

CHg CHa

CHy l

7-dehydro cholesterol

HO

CHj

HsC CHs3

CH4

HO

Vitamin D;
CHj3
HsC N CHy
GHg CHj
CHy
HO l

Ergosterol
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Vitamin D,

+ Vai tro sinh hoc :
- 1UI = 0,025 microgram vitamin Ds tinh thé.
- Vai tro sinh hoc:

Vitamin D; (cholecalciferol) hap thu viao médu dén gan, & gan dugc thuy
phan thanh 25-hydroxy cholecalciferol (viét tat 25(OH)-vitamin Dj), khi dén than
noé lai bi thuy phan tlep dé bién thanh 1 ,25(OH),-vitamin D3 hoac 24 25(OH)2-
vitamin D3. San pham thuy phén 1,25(OH),-vitamin D3 c6 hoat tinh manh nht,
n6 kich thich thanh rudt tiét mot protein van chuyén (BP = binding protein), nho
protein nay ion Ca dugc hép thu vao méu ciing nhu van chuyén Ca vio xuong va
céc san pham khac cling véi phospho .

Hop chit chira Ca
_~7 Xuong
Ca'™* + BP—> CaBP— Ca'* +BP,  CaBP Zg
y } NN
BP. BP \ Siia
Tring

Rujt Mau
2215 chirc

Hoat tinh sinh hoc cua vitamin D; trén cdc loai cd hdi va cd tron My
gap 3 lan vitamin D,.
Chtic ning sinh hod ctia vitamin D 1a thic day su hép thu Ca (va ca P) ¢ ruot dé
duy tri sy khodng hod binh thuong cua xuong. Thiéu vitamin D;: ngheo sinh
truéng, gan nhiéu md, co ché homeostasis ddi v6i Ca bi can tré (biéu hién tetany
CO Xuong).

Hién tai nguoi ta van chua hiéu o hoan toan nhu cau vitamin D cua c4.
& nhém c4 hdi nguoi ta thiy nhu cau vitamin D rat nho, tham chi khau phan khong
chira calciferol thi rainbow trout ciing khong biéu hién mét triéu chimg nao ca.
Thong thudng nguoi ta bo sung dau thuc vat thi ciing ¢6 di vitamin D, tuy nhién
v6i thie an vién nguoi ta thuong dua vao 2000-3000 IU vitamin Dy/kg thire an.
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C4 trao doi Ca truc tiép voi nudc qua mang, cho nén vung nudc nao ngheo Ca thi
m&i phai bo sung Ca cung véi vitamin D .

3- VITAMIN E

+ Cong thuc :

Vitamin E c6 nhidu dong phan nhu a-tocopherol, B-tocopherol, 1v-
tocopherol va &-tocopherol, néu hoat tinh cta a-tocopherol 12100, thi cdc
tocopherol B, y va & 1an luot 12 30-40, 10 va 1.

CHs3
HO
ICHs
HsC CH2-CH2-CH2-CH-CH2-CH2-CH2-CH-CH2-CH2-CH2-|CH
@ I
CHs CHs CHs CHs CHs

a-Tocopherol
+ Vai tro sinh hoc :

Vai trd sinh hoc chinh cua vitamin E 1a chit chng oxy hod sinh hoc, ngan
can su oxy hod céc axit béo khong no PUFA va HUFA c¢6 trong mang té bao.
Thiéu vitamin E thudong din dén ton thuong gan, co thodi hod, va co quan sinh
duc bi anh hudng. Trén céd chép, nguoi ta ghi nhan vitamin E lam tang kha nang
sinh san, c4 an khau phan bo sung vitamin E c¢6 hé sb thanh thuc 12 14,1% thay vi
3,3% trén khau phan khong bo sung vitamin E. Ngoai ra vitamin E con gitp ning
cao ty 1€ n¢ cua tring.

Vitamin E va Se c6 quan hé ho trg nhau trong viéc ngan tré sy oxy hod nhiing
axit béo khong no. Vitamin E c6 vai trd ngan can su hinh thanh peroxit, con Se
tham gia vao mQt enzym co tén la glutathion peroxidase (GSH-Px), c6 tic vai tro
xuc tdc su phan giai peroxit thanh nudec :

GSH-Px
2GSH+H,O, /> GSSH + H,0

B6 sung vitamin E va Se vao thiic dn cd c6 tic dung 1am ting toc do sinh
truédng, FCR va do bén cua huyét cau (bang 8.4).

Bang 8.4 : Tac dung cua vitamin E va Se bd sung vao thirc an cd
(Bell et al. 1985 ; dan theo W.Steffens 1989)
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Vitamin E (mg/kg) 2,0 41 2,0 41
Se (mg/kg) 0,06 0,06 0,9 0,9
Tang trong (%) 2322 3125 2976 3137
FCR (kg/kg TT) 1,89 1,62 1,63 1,53
Vitamin E :

- M4u (microg/ml) 1,7 16,0 2,8 15,9
- Gan (microg/g) 2,3 36,8 3,4 35,6
Ty 1& hong cau v& (%) 51,5 30,9 21,6 20,1
4- VITAMIN K

+ Cong thuc :

Cho dén nay nguoi ta biét vitamin K ¢6 3 dang hod hoc nhu sau :Vitamin

K1 c6 trong thuc vat c6 tén la phytokinon, vitamin K2 do vi sinh vét tao ra c6 tén

12 menakinon va vitamin K3 tong hop bang con dudng hod hoc cé tén 1a
menadinon. Hoat tinh cua vitamin K3 16n hon 2 lan K1 hoac K2. Vitamin
tham gia vao mgt enzym hoat hod protrombin, can cho su dong mdu cua dong vat

trén can va cd. Lugng vitamin K 0,5 - 1 mg/kg trong thirc an du dé duy tri su

dong mdu binh thuong trén céc loai cé hoi.
Thirc dn dong vat nhu bdt cd 1a ngudn cung cip quan trong ctua vitamin

K2. Vitamin K3 bén khi khong tron vao thirc dn hon hop hodc trong premix (vi

cholin chlorid va cic ion kim loai xtc tdc phan huy ching).
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5- VITAMIN C (AXIT ASCORBIC)

Vitamin C con goi 12 axit ascorbic, hau hét cic loai c4 khong tu tong hop

duogc vitamin ndy trong co thé (ngudi, khi, chudt bién ciing khong tong hop duoc
vitamin C trong co thé).
Axit ascorbic 1a mt cofactor trong qué trinh hydroxin héa prolin va lizin dé hinh
thanh hydroxyprolin va hydroxylizin trong procollagen (tién collagen). Nhu vay
axit ascorbic can cho viéc hinh thanh mé lién két, mo seo va khung protein
Xxuong.

Vitamin C gitip cho st duoc hap thu tét do d6 ngin ngira duoc hién tugng

thiéu mau hay gip & cé do thiéu vitamin C. Ngoai ra vitamin C ciing v6i vitamin
E tham gia vao qua trinh han ché sy hinh thanh peroxit & lipit trong md c4.
Thiéu vitamin C & cd salmon va trout ¢6 biéu hién bién dang cAu tric (scoliosis,
lordosis, sun mat, mang va vay bat thuong), xuat huyét ni. Nhitng d4u hiéu nay
xdy ra trudc ca nhitng dau hiéu khong dic trung nhu giam dn va yéu ot, kém linh
hoat (anorexia va lethargy). Bién dang cdu tric ciing thdy & channel catfish, carp,
tilapia.

Gan diy nguoi ta cling thidy bo sung vitamin C cho channel catfish va
rainboww trout di c6 tic dung ting d4p tmng mién dich (ting hoat tinh thyc bao
ctia té bao hé théng mién dich).

Yamamoto et.al. 1985 mdi truong 6 nhiém kim loai nang (Yamamoto et.al.
1985), thudc diét con tring chita hydrocacbon chlorinated (Mayer et.al. 1978 lam
tang nhu cau vitamin C cia c4.

Vitamin C rat dé bi phd huy trong qud trinh dy trir va ché bién, do vay
ngudi ta phai bao vé né trude khi bd sung vao thiic an c4.

Vitamin C khi str dung cho cé thuong ¢ dang boc véi ethylcellulose hay boc voi
md, dang phosphorylated ascorbic 1a dang khd bén nhung dit tién cho nén ciing it
duoc dung.

6 - VITAMIN NHOM B

Bang 8.1 : Tém tit nhirng triéu chtmg thiéu vitamin nhém B cua c4

Tén vitamin | Nhu cau Trigu chitng thiéu
(mg/kg) ‘
0,5 Chay méu vay, hién tugng than kinh, nhat mau, kém|
Thiamin (B, 10-20* |an, cham 16n. St dung c4 séng 1am thic dn s& thiéu B1
vi trong thit cd sdng c6 thiaminase giy v hoat thiamin
Riboflavin (B, 4-7 Kém an, cham I6n, ty 1€ chét cao, chdy mdu ¢ da va
15-20* |vay, hién tugng than kinh, so 4nh sdng
Pyridoxin 4-5 | Kém an, chdm 16n, rdi loan than kinh
8-12%

Pentothenic axit 30-50 |[Kém an, cham 16n, 16 do, cham chap, thiéu mau, chay
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40-50* |m4u da, 16i mat
Nicotinic axit 28 Chay mdu da, ty 1¢ chét cao
80-120*
Biotin 1-2,5 Cham 16n, giam hoat dong
0,5-1*
Folic axit Vitamin NR
B12 NR
Inositol 440 Cham 16n, chay méu da va vy, mat niém mac da.
100-150
Cholin 4000 Cham I6n, gan nhiém m3.
800-1200
Vit. C NR Cham 16n, bién dang cot séng, xuit huyét vy, dau va
300-500 |da.

NR: Khong co6 nhu cau (dudi diéu kién thi nghiém)
* Tang 30 giai doan fry va 50% giai doagn brood stock

7- NHU CAU VITAMIN CUA CA
Nhiing nghién ciru vé nhu cau vitamin hau hét thyc hién trén c4 hoi va

nhitng két qua nghién ctru nay dugc chap nhan cho nhitng loai c4 khéc (bang 8.2)

Bang 8.2 : Nhu cau vitamin ctia nhém c4 Salmonid (mg/kg thirc in)
(R. Stickney, 2000)

Mirc thém vao

Vitamin NRC (1993) thirc an
Vitamin A (IU) 2500 6000
Vitamin D3 (IU) 2400 2000
VitaminE 50 300-500
Vitamin K3 R* 10
Thiamin (B1) 1 15
Riboflavin (B2) 4-7 25
Pyridoxine 3-6 15
Pantothenic acid 20 50
Niacin 10 180
Biotin 0,15 0,6
Folic acid 1 8
Vitamin B12 0,01 0,03
Inositol 300 130
Cholin 1000 1000
Ascorbic acid (vitaminC) 50 150%%*
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R* : ¢6 nhu cau nhing khong xdc dinh dugc s6 lirong
** - dung logi vitamin C bén

8- SU DUNG VITAMIN TRONG THUC AN CA

au hét vitamin bd sung vao thirc dn ¢4 dugc san xut bang con duong hod
hoc hodc vi sinh vat hodc két hop cd hai chir khong phai chiét tir thtrc an tu nhién,
vi c4c vitamin chiét tir nguon tu nhién rat dat va hiéu qua thap. Cic vitamin tong
hop dugc san xuét ra dudi dang khac nhau va dugc bao vé dé chéng lai sy phan
huy trong qua trinh ché bién va du trit.Khi sir dung vitamin dé tron vio thirc an
phai chi y dén d6 bén cta vitamin. C4c dang vitamin khac nhau va cich bao vé
khac nhau thi ¢6 do bén khéc nhau. Vi du : vitamin A dudi dang vitamin A acetat
chtra trong vién nang, trong nang chira mot cai khung (matrix) bang gelatin c6
cau tric lién két chéo, vitamin phan tan khap trong c4i khung nay cling véi chat
chdng oxy hod va dugc boc mot 16p vo bao vé bang tinh bot ngd. Thuong trong

vién gelatin nguoi ta thém ca vitamin D5 .

Bang 8.3 : P9 bén ciia vitamin trong premix va trong vién ép dun sau 3 thang du
trlr & nhi¢t do trong phong (F.Hoffmann-La Roche, 1988)

Hoat tinh con sau 3 thang du
trtr & nhi¢t do trong phong (%)

Vitamin Dang str dung
Trong premix | Trong vién ép

dun
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Vitamin A Vitamin A acetate 70 -90 70 - 90
Vitamin D Cholecalcalciferol 80 - 100 75 - 100
Vitamin E dl-a tocoferol acetate 90 - 100 90 - 100
Vitamin K Mudi menadione (K3) 65 - 85 40 - 70
Vitamin B1 Thiamin mononitrate 70 - 80 60 - 80
Vitamin B2 Tinh thé 90 - 100 90 - 100
Pyridoxine Pyridoxine hydrochoride 80 - 90 80 - 90
Pantothenic acid | Calcium d-pantothenate 80 - 100 80 - 100
Niacin Niacinamide va nicotinic acid | 90 - 100 90 - 100
Biotin D-Biotin 80 - 100 70 -90
Folic acid Tinh thé 50 - 70 50 - 65
Vitamin B12 Dung dich 1% 50 - 80 40 - 80
Cholin Mudi chloride khong thém | 100
Inositol 100 100
Ascorbic acid Ascorbate-2-polyphosphate 90 90

Tinh thé 30 - 70 10-30

Do bén cua vitamin Dj; trong diéu kién bao quan nhu vitamin A bang 75 -
80%. Céc dang vitamin khic va do bén ctia nd trong thirc dn vién (ép dun) va
trong premix ghi & bdng 8.3. Tuy nhién can luu ¥ dén do bén cua vitamin C. Tinh
thé axit ascorbic cuc ky nhdy cam véi sy oxy hod. Trong 3 ngay du trit & nhiét do
thuong, toan bo hoat tinh vitamin mat hét, trong vién hoat tinh vitamin C chi con
lai 20% sau khi st 1y nhi¢t va du tri. Gan day nguodi ta st dung asorbate-2-

monophosphate (san pham nay c6 ascorbate-2-monophosphate va mét luong nho
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ascorbate-2-polyphosphate, hoat tinh acid ascorbic 1a 33% va 35 % lan luot).
Dang vitamin nay chi mat 15 % hoat tinh trong vién ép dun va duy trit 3 thing &
nhiét d trong phong, trong khi vién vitamin C boc m& hay ethylcellulose mat t6i
70-90% hoat tinh trong ciing diéu kién.

Cau hoi on tap:
1. Cong thirc vitamin A, vai trd va nhu cau dbi véi ca.
2. Cong thirc vitamin D vai trd va nhu cau ddi véi ca.
3. Cong thic vitamin E vai trd va nhu cau ddi voi ca.
4. Vai trd vitamin C d6i véi c4 va nhimg chd ¥ khi bd sung vitamin C
trong thirc an ca.
5. Nhiing chu y khi st dung vitamin trong thirc an tom va ca.
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1. PAI CUONG

Chuong 7
NHU CAU CHAT KHOANG

Nguoi ta phan biét chat khodng 1am hai loai:

+ Khodng da luong : Nhu cau 16n hon 100mg/kg khau phan nhu Ca, P, Mg, K,

Na, Cl, va S.

+ Khodng vi lugng: nhu cau nho hon 100mg/kg khau phan nhu Fe, Cu, Mn,

Zn, Co, Mo, Cr, Se, F, I, va Ni.

Thanh phan khoédng cta co thé ca hoi va ca chép.

Bdng 7.1: Thanh phan chdt khodng trong co thé cd
(Shearer 1984, Kirchgessmer va Shwarz 1986)

Su trao doi khodng cua cd thé hién ¢ so do 1.

C4 hoi C4 chép
(10-1800g) (170-1150g)
Khodng da lugng (g/’kg WB)
Ca 5,2 6,1
P 4,8 5,0
Mg 0,33 0,25
K 3,2 2,1
Na 1,3 0,85
Khoéng vi luong (mg/kg WB)
Fe 12 20
Cu 1,2 1,1
Mn 1,8 0,7
Zn 25 63

Vé co ban nguoi ta chiap nhan rang nhu cau khodng cua cd twong tng véi dong
vat bac cao. Tuy nhién, moi treong xung quanh (nudce) 1a nguon cung cap khoang
quan trong, ngoai thirc an.
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Nwoe

v

Mau < Mb (co thé)
A

Khiau Phén,
phan nudc tiéu

So dé 1: Trao doi khodng ¢ cd

2. CANXI - PHOTPHO - MAGIE
2.1. Canxi:

Ca cuia co thé cd phan bd tap trung & xuong, vdy. Ham luong Ca cua cé
chép (khdi lugng - 340-3300mg) nhu sau:

Cot séng: 80g/kg (69-96g/kg)
Co : 124mg/kg (57-410mg/kg)
Gan : 38mg/kg (21-155mg/kg)

Ty 1¢ Ca/P cta xuong va vay la 1,5-2,1 va clia toan bo co thé 12 0,7-1,6.

Nong d6 Ca cta nuédc 1a 200mg/l ddp tmg da nhu cau Ca cho cd hdi. Néu
luong Ca ciia nudc thap (Smg/l) thi cd phai lgi dung Ca ciia khau phan.

Nhu vay sinh trudng ciia ¢4 phu thudc vio nong dd Ca va pH cua nude. Nguoi
ta ciing thay néng do nhém trong mdu cao lam giam sy hip thu Ca. Nhimng hd
nude axit, pH thap, Ca thap va Al cao 1am giam ty 1é song ciia c4 rd rét. Nhiing
h6 nao c6 nong dd Ca nho hon 0,8mg/l; pH nho 4,5 thuong khong c6 ca (Howell
et al. 1983).

P ciing 1am giam thap héap thu Ca.

Vay nhu cau cia c4 trong khau phan 1a bao nhiéu? N6i chung khé xé4c dinh dugc
nhu cau Ca cia cd. C4 hdi ¢6 thé trong ban dau 1a 1,2 g khong thay biéu hién sinh
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truong khéc nhau khi khau phan chira 0,3-3,4g Ca/kg va nong do Ca nudc 1a 20-
30mg/1.

Cd da tron c6 thé trong 6-24g séng trong nudc nong d6 Ca 1a 56mg/l ddp tng
sinh truong toi uu khi khau phan chira 8gCa/kg (+8g photpho hitu dung) nhung
sinh truéng giam khi Ca khau phan 12 20g/kg. C4 hdi Chau Au, cd chép thich hop
v6i khau phan 18-22g/kg Ca. O. aureus thich hop khau phan 8gCa/kg trong diéu
kién nudc khong ¢6 Ca.

2.2. Photpho

C4 lay P tir nudc kém hon Ca. Vi du c4 hdi (c4 giéng) hap thu P tir nudc chi
bang 1/400 so véi Ca tir nude. Hap thu P tir nude ciing phu thude vao nhiét do nudc
va ham luong Ca nudc. Hap thu P tir nudc ting khi nhiét do ting va ndéng do Ca
nudc giam.

Nhu vay ngudn P khau phan ddi vé6i c4 quan trong hon 1a ngudn P tir nudc.

Nhu cau P khau phan caa cd nam trong pham vi 0,4-0,7% khéau phan phu
thudc vao:

+ Céu tao 6ng tiéu hod: loai c4 c6 da day hap thu P tot hon c4 khong c6 da
day, ngay ca khi ngudn P ¢6 d6 1oi dung kém.

+ Ngudn Photpho: P phytic khong loi dung duoc vi cd khong c6 enzym
phytase. Giong nhu dong vt trén can, photpho monocanxi ¢6 do lgi dung cao
nhét, di va tri canxi thi kém hon, nhit 12 c4 chép ( bang 7.2).

Bang 7.2: Sinh trudng ciia c4 hdi va cd chép (g) theo véi do loi dung ciia

photpho khau phan.
C4 hoi (11 tuén) C4 chép (4 tudn)
Monocanxi photphat 640-710 270-287
Dicanxi photphat 610 150
Tricanxi photphat 494 112

P trong bot cd, cazein, nam men déu dugc rainbow trout loi dung tot, cd chép

191 dung tot P trong nam men va cazein.
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2.3. Magié

Mg gilt vai trO0 quan trong trong phan tmg photphoryl hod va mot vai
enzym. Mirc Mg trong nudc ngot khong dép ing da nhu ciu Mg cuta c4, phai bo
sung mot lugng thich ddng vao khau phan. Nudc bién chira 1,3g Mg/lit thi ddp
g du nhu cau Mg cho c4 bién.

Cowey et. al. (1977) 1am thi nghiém véi cd hoi nang khoang 30g thay rang
tinh ham an, ting trong va FCR 6t khi khau phan chita 1000mg Mg/kg so véi
khau phan 26-63mg Mg/kg. Thi nghiém & c4 hdi non thdy 200-300mg Mg/kg thi
du cho sinh trudong néu nude chira 1,7mg Mg/lit.

Thiéu Mg gin v6i mic Ca 26-40g/kg khau phan di lam ting
nephrocalcinosis (nephocalcinosis: Ca lang dong ¢ than), natri trong co ciing
tdng, lam cho thit nét...vi co thit chira nhiéu nudc.

O cd chép thiéu Mg 1am giam thu nhén thtc dn, ngheo sinh trudng va
inertia. Trong mot thi nghiém nguoi ta thdy mic Mg 14 52mg/kg da 1am tang ty 1é
tir vong tir d6 nguoi ta thy nhu cau toi thiéu Mg phai 12 1a 400-700mg/kg khau
phan.

3- CAC NGUYEN TO KHOANG KHAC
Bang sau ddy tém tit chtic ning cua cdc nguyén té vi khodng:

Bang 7.3: Tém tat vai tro dinh dudng ctia mot s6 nguyén tb vi luong

Nguyén
to ) ) ;
Chirc ning Biéu hién thiéu va nhu cau
Fe |Céu tao Hb, myoglobin, Cham 16n, thap Hb va  hematocrit.
cytocrome va nhiéu enzym | 200mg/kg thirc dn cua cd chép.
khéc 30mg/kg thirc an cua cé da tron.

Cu [Tham gia vio cdc enzym c6  [Cham 16n, viém cata, tim yéu.
dong nhu cytocrome oxidase, | 3mg/kg thirc an cua cd chép.
feroxydase, tyrosinase, Smg/kg thirc dn cua cd da tron
superoxide dismutase

Mn |Coenzym cta mot s enzym |Cham 16n, cot song ngin (short body
tong hop ure, trao doi axit  |dwarfism). Viém cata, ty 1¢ tir vong cao,
amin, axit béo va oxy hoa 2,4mg/kg thirc an cua cd da tron ,
glucose. 13mg/kg thirc an cua cd chép
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Zn  |Cofactor cua mot $b enzym |Cham I6n, kém an, viém cata, thdi vay
va thanh phan ctia nhiéu va da, tir vong cao.
metaloenzym nhu cacbonic | 20mg/kg thirc an cua ca da tron.
anhydrase, carboxypeptidase, | 15-30mg/kg thirc dn cta ca chép
malic dehydrogenase, alkali
photphatase, superoxid
dismutase, ribonuclease va
DNApolymerase.
Co  [Thanh phén ciia vitamin B;, |[Cham 16n, s6 lugng hong cau
giam, muc khuyén cdo
1 - 6mg/kg thirc an.
Se  [Thanh phan cuia glutathion Cham 16n, thiéu mdu, viém
peroxidase, phin giai peroxid | cata. Mtc khuyén cdo
sinh ra trong qua trinh oxy 0,25mg/kg thirc dn cua cé da tron
hod m&
I Thanh phan hormon thyroxin | 0,6-2,8mg/kg thtic an cta c4 hoi

Khodng hén hop ding cho cd (premix).

2,1% CaCO; 0,034% Cu (OH),.2CuCO;
73,5% CaHPO,4.2H,0 0,081% ZnCO;

8,1% K,HPO, 0,001% KI

6,8% K,SO, 0,002%NaF

3,1% NaCl 0,020% CoCl,

2,5% MgO 0,0686% axit citric

0,558% MnCO;

Cau hoi on tap

1. So do chuyén hod khoang cua ca.

2. Vai tro cua Ca, P, Mg, va nhu cau cua cd. Tai sao kha nang loi dung P

dué6i dang axit phytic & c4 rat thap, bién phdp khic phuc.
3. Cho vi dy v€ mdt cong thirc khodng hon hgp cua ca va cho ¥ kién nhan

xét vé cong thic khodng nay.
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Chuong 8
THUC AN PONG VAT THUY SAN

1- THUC AN BONG VAT THUY SAN
11. Phan loai thirc an

Nguoi ta xép thic an cho dong vat thuy san thanh 5 nhém dya vao
thanh phan dinh dudng va cch sir dung :
+ Thire an thd xanh: bao gém thiic dn xanh nhu rau c6 xanh, thirc in tho kho
nhu co kho, rom, than ciy ngd ... Ty 1€ xo/CK trong thttc an thuong 16n hon
18%.
+ Thirc an gidu ning lwong : nhém thic dn ¢6 ham luong protein nho hon
20% va xo/CK nho hon 18% .
+ Thitc 4n giau protein : nhém thic dn c6 ham luong protein 16n hon hodc
bang 20%, d6 1a protein ngudn gdc dong vat nhu bot thit, bot c4, bot 16ng vii
thuy phén... va protein ngudén goc thuc vat nhu khd dau dd tuong, kho dau
bong, gluten ngod ...
+ Thirc an giau khodng nhu bot d4, monocanxiphosphat, dicanxiphosphat. ..
+ Thtc 4n bo sung: gébm thic an bo sung dinh dudng nhu vitamin, chat
khodng, axit amin, va thic an bo sung phi dinh dudng (feed additives) nhu
chét chdng oxy hod, sic chit, cdc thudc phong bénh...
1.2. Pic diém dinh duéng ciia céc loai thirc dn
1.2.1. Thirc én gidu néing lwong
Céc loai hat ngii céc va phu pham cua ngii coc, cic loai bot cli nam trong
nhém thire 4n nay.Thanh phan hod hoc : Tinh bdt chiém 2/3 khéi luong hat,
protein 9 — 12%, m& 2 — 4%, xo trung binh 6% nhung khic nhau nhiéu giira
céc loai hat va phuy phém cua hat.
Bot san 1a nguon thic an gidu tinh bot (60-70%/CK) nhung protein lai rat thap
(0,9%/CK).
1.2.2. Thikc dn gidu protein
C6 hai nhém 1a thire an protein ¢ ngudn gde thuc vat va ngudn gbc dong vat.

Nhém thtec dn protein ngudn gde thuc vat ¢6 hai nhém nho :
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+ Nhom thtrc an c6 20 — 30% protein tho, trong nhom nay c6 ba rugu, ba bia,
ba mach nha, ... ham lugng protein 25 — 27%, chat luong protein thap ( thiéu
lysine), xo tuong ddi cao (12 — 15%).

+ Nhém thire dn chtra 30 — 45% protein, trong nhém ndy c6 céc loai khd dau
lac, kho dau bong, kho dau lang, khd d6 twong, kho hudng huéng duong, kho
cai dau, ... Ham lugng protein cua céc loai kho dau nay tir 42 — 46%. Chat
lugng protein cao hon nhém thiic 4n trén. Tuy nhién kho dau lanh va kho dau
bong ngheo lysin, khd dau lac ngheo axit amin chta S, chi ¢6 kho dd twong 1a
c6 chat lwong khd hoan toan. Ty 1& xo ctia nhém thirc dn nay thap hon nhém
trén (9 — 11%), riéng kho dd tuwong rat thap (5%). Chét béo ctia nhém kho dau
phu thudc vao cich lay dau, néu ldy dau bang cédch ép thi chat béo cua san
pham con 6- 8%, con chiét dau bang dung moi hitu co thi chat béo chi con 1 —
2%.

Sau day la dac diém dinh dudng cia mot s6 loai kho du :

+ Kho do twong : 42 — 48% protein, giau lysine ( 2,45%) nhung han ché
methionine va cystine, Ca, P, va vitamin B. Khau phﬁn nuoi ca O. niloticus co
thé thay hoan toan bot c4 bang khd d6 tuong néu bo sung thém 0,25%
methionine.

+ Khé dau bong: 40 — 45% protein, ngheo methionine, cystine, lysine, Ca, P,
giau vitamin By, chtra 0,003 — 0,2% gossypol 1a chat doc giy tic ché enzym
tiéu hod va 1am giam d6 ngon ctia kho dau bong.

+ Khé diu lac: 45 — 50% protein,ngheo lysine, methionine, cystine, du trit
trong diéu kién néng am s& san sinh mycotoxin, dic biét 1a aflatoxin. C4 rat
nhay cam véi doc td aflatoxin, lidu gdy doc ¢ cd 1a 1 ppb trong khi & ga con 1a
> 50 ppb, lgn con = 50 ppb, bé > 200 ppb.

+ Khé dau cdi ddu - protein gidng kho dau dd twong, chira glucozit 1am giam
sinh trudng cta cd chép. Glucozit bén ddi véi nhiét.

+ Khé dau hwong dwong: 35 — 40% protein, khong thdy cé chét doc, xo cao
(16%).

+ Khoé ddu viemg: 40% protein, gidu methionine, arginine va leucine., nhung

thiéu lysine. Chira axit phytic d& két hop véi chit khdc nhu axit amin, vi
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khodng ... tao thanh phytat khéng hoa tan, khong hap thu dugc, 1am mat can
d6i axit amin va vi khoang khau phan.
Nhom thtre an gir:iu protein nguén géc dong vat gém c6 bot thit, bot thit
xuong, bot mdu, bot ¢4, phu pham sita ... Thanh phan dinh dudng ctia mot sb
loai thirc an nay ghi ¢ bang 8.1.

Bing 8.1 : Thanh phén dinh dwéng ciia nhém thikc dn protein

nguon goc dong vat

Khoang%
Thirc an Protein% | Béo% Na P
Bot thit 53 10 8,0 4,03
B4t thit xuong 51 10 10,0 5,07
Bot mau 80 2 0,3 0,22
Bot cd 50% protein 53 4 - -
70% protein 74 | - -
65% protein 68 1 - -
Stra : BOt stra khtr mo 34 1 1,2 1,0
Viéng stra ( whey) 14 1 0,9 0,8
Bot tom 49-74 - . .
L Ngheo lysine hon
Phu pham gia cam 60-65 15-20 .
bt ca
Catfish ¢6  the
Bot 16ng vii thuy phan 80-85 - . o
dung 15% bot 16ng
vii thuy phéan

Sau day la ddc diém mdt sO thirc an gidu protein nguon dong vat :

+ Bot ca :

Bot ¢4 ¢6 50 — 65 — 70% protein, rat can dbi v6i axit amin, giau lysine
(7,8%/CP), methionine (3,5%/CP), methionine+cystine (4,7%/CP), tryptophan
( 1,3%/CP), threonine ( 4,9%/CP).
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Chét luong bot ca phu thudc vao loai ¢4 va phuong phap ché bién va du
trir. C6 hai phuong phép ché bién bot ca:

- Ché bién am : C4 twoi dem ham hoi sau d6 ép dé tich nudc va dau, ba
dugc say kho nghién thanh bot, 1am bén bot bang cic chit chdng oxy hod.
Dich ép duogc chiét m&, c6 dic rdi cho thém vao bot dé bd sung vitamin va
protein hoa tan.

- Ché bién kho : C4 sau khi ndu chin ( hodc ham chin) rdi 1am kho
khong tich md. Bot cd ciing c¢6 thé ché bién theo phuong phdp chiét bang
dung mdi. Bot ¢4 ché bién theo phuong phép nay rat gidu protein ( 80%) va it

~

mo.

+ Bot tom :

La phy pham ctia nha mdy ché bién tdom dong lanh bao gdm dau tdém va
vo tom. Ham lugng protein 30-40%, chitin 10-15%. Bot dau tom 13 ngudn
cung cép axit béo n3, cholesterol, asthaxanthin va chira ca chat dan du. Bot
dau td6m c6 thé thay 20-30% bot c4.

+ Cd u wop ( fish silage) :

Pay 1a cdch bao quan bang phuong phdp 1én men sinh hoc trong moi
truong axit. Ca hay phu phém cd dugce chit nho, tron véi bot san va ri mat
theo ty 1¢ 5 kg cd + 3 kg bot san + 2 kg ri mat. C6 thé thay bot san bang bot
ga0, bot ngd, bot cic loai khoai cti hodc chi can U voi ri mat. C6 diéu kién
thém axit hitu co nhu axit formic hay ché phdm 1én men lactobacillus.

C4 da bam nho dit vao céc thung nhya @ kin, thinh thoang khudy déu.
Trong qud trinh 1, axit lactic dwgc hinh thanh, pH xubng dudi 4,5 nhd vay san
pham duoc bao quan vai thang khong hong.

C4 u udp c6 ham lugng protein tor 30 — 50%/CK tuy theo nguyén li€u

dem u va c6 nhiéu axit amin quy nhu lysine, methionine.

+ Bot long vii thuy phdn:
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Ham luong protein cao téi 80-85% nhung khong cin ddi axit amin
(ngh&o lysine, histidine va tryptophan). Bot 16ng vil ¢6 thé thay 30% bot ci

trong khau phan cd rd phi va ca tré.

+Bét thit:

Bao gom phé phu pham 16 mo, ham lugng dinh dudng bién d6i nhiéu
tuy theo nguodn phu pham, protein tir 30-50%, lipit 8-11%, Ca 4,5-5% va P 8-
10%.
+Bjt mdu:

Bot mau ¢6 ham lugng protein cao téi 85-90%, giau lysine, tuy nhién ty

1¢ tiéu hod protein bién dong tir 40-80% tuy céch siy.

1.2.3. Thikc én bé sung

C6 hai nhém thire an bd sung, d6 1 thic dn bd sung dinh dudng va thirc
an bo sung phi dinh dudng (feed additives).

Thirc dn bo sung dinh dudng bao gdm thirc dn bod sung vitamin, vi khodng,
axit amin tong hop... Thong thuong thiic in bo sung loai nay dugc san xuat
dudi dang premix.

Premix 12 mot hon hop chia hoat chit va chat mang. Hoat chét c6 thé
1a axit amin, vitamin, nguyén to vi luong, con chat mang thi tuy loai hoat chat
ma c6 thé khac nhau. Vi du ddi véi hoat chit 13 vitamin, axit amin... thi hoat
chét 1a trdu hay cd&m mi nghién min, d6i voi hoat chét 1a vi khodng thi chat
mang la bot da. Dé cho cdc hoat chit tron déu vao chét mang thi khdi lugng
riéng va kich thudc cua hoat chét- chat mang phai twong dwong nhau, thoi
gian bao quan twong dong va khong phé hoai nhau.

+ Thire an bo sung phi dinh dudng: Bao gdm chat chong oxy hod, chat
tao mau, tao mui, chét hép phu mycotoxin, enzym, chat dan du, chat két dinh...
Sau ddy xin gi6i thiéu mot s6 thirc an bo sung niy

- Chat chong oxy hod: Trong cdng nghiép thiic an thuy san nguoi ta
thudng sir dung céc chat chdng oxy hod 14 Ethoxyquin (1,2 dihydro-6 cthoxy-
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2,2,4 trimethyl quinoline) véi liéu 150ppm, BHT (Butylated hydroxy Toluen)
v6i liéu 200ppm, BHT (Butylaled hydroxy Anisole) véi liéu 200ppm.

- Chat chdng ndm: C6 cic loai nhu potassium sorbate, polypropilene
glycol, aluminiumsilicat, Mycofix-plus... ngdn ngira su phdt trién cia mot sb
nam mdc san sinh mycotoxin.

- Sac chat: C4 khong thé sinh tong hop duoc céc sac to nén phai dugc
cung cap tir thire an. Séc t6 ¢ nhiéu trong thirc dn ty nhién nhu rong, tao, rau
c6 xanh, cic sic td tong hop thudng chiét rit tir cdc ngudn thyc vat trén.

Hai loai sic to st dung trong thirc an cua cd hdi (1am d6 da, co va viy)
la asthaxanthin va cathaxanthin. Asthaxanthin cling ding dé tao mau cho tom
hiim. Céc sic t6 trén cling ding cho c4 canh.

Dbi v6i cd tra hay basa nguoi tiéu dung ua thich thit c4 trang khong
vang, nhu vay ddi voi loai cd ny nguoi ta khong dung sic td hay nhimg loai
thirc an ty nhién chtra sic t6 nhu ngd vang hay rau xanh.

- Chat dan duy : Céc axit amin ty do nhu glycine, alanine, glutamate ;
mdt sd peptid nhu betain ¢6 tac dung hap dan tém, cd. Cac chat nay hién dién
trong bot tdm, bdt cd, bot muyc, bot cac loai nhuyén thé hay trong cdc san
pham thuy phan cia nhitng thirc an nay, céc loai niy ¢ thé trén vao thirc in &
muc 1-5%.

- Chat két dinh : Chat két dinh 1am cho thtic an bén trong nudc. Chat két dinh
thuong dung 1a tinh bot ngil coc, tinh bot san c6 thé ding 5% trong hdn hop
thire an vién. Céc chét két dinh khdc dugc ding nhiéu trong céng nghiép thirc
an thuy san la alginate, gelatin, chitosan, bentonite, CMC (carboxyl methyl

cellulose).
1.2.4- Thirc an ty nhién
Nhém thirc an ty nhién bao gdm phytoplankton, zooplankton, miin ba

hitu co va sinh khoéi vi khuan. Sau day xin gidi thiéu mot s6 dac di€ém dinh

dudng cia nhém thirc an nay.
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Phytoplankton

Phytoplankton 1a nhém tao phu du c6 ham lugng protein cao (40-50%),
gidu cdc axit amin thiét yéu nhu lysine, arginine, threonine nhung thiéu axit
amin chira lvu huynh 12 methionine va cystine. Lipid trong tao bién dong tir 7-
15% khoi lwong kho, cdc nhém tao bién gidu axit béo m 3 1a ngudn axit béo
quan trong cho cdc sinh vat bién.
Khodng tong sb cua tao thuong c6 ham luong <10% (tdo Spirulina c6 8,9%
khoéng, 0,1% Ca, 1,2% P va 3,3% Mg).

Zooplankton

Nhom dong vat phu du nay c6 gid tri dinh dudng cao va phu hop vai tap
tinh dinh dudng cua rat nhiéu loai thuy san, dic biét ¢ giai doan dau tién cia
qud trinh sinh truéng.
Pic diém dinh dudng ctia nhém zooplankton 1a gidu protein (50-60%), giau

axit amin thiét yéu, giau lipid ((20%) va cic axit béo quan trong (bang 8.2).

Bang 8.2: Thanh phan dinh dudng ciia mot s6 zooplankton

nudc bién va nudc ngot

Zooplankton Thanh phén dinh dudng (% vat chat kho)
CK CP EE Tro GE Kcal/kg

Rotifier 11,2 64,3 20,3 6,2 4866
Anostraca 11,0 61,3 19,5 10,1 5835
(Artemia)

Cladocera 9,8 56,5 19,3 7,7 4800
Malacostraca 24,6 49,9 20,3 19,6 5537
Ostracoda 35,0 41,5 - - 5683
Copepoda 10,3 52,3 7,1 1,7 5445

(Nguon: Hepher 1988)

Truong Pai hoc Nong nghiép Ha Ngi - Gido trinh Dinh duéng & Thirc an thuy san 73




- Rotifera

La nhitng zooplankton c6 kich thugc 0,04-0,1 m/m, thuong thiy trong
nudc ngot (gém cidc nhom Brachionus, Karetella, Polgartha), nuédc 1¢ va nude
bién (gébm nhém Brachionus).

Brachionus plicalitis ¢6 hai nhém co6 kich thudce khac nhau, chiing c6 kha nang
trinh san tao ra mot quan thé toan con cdi. B. plicatilis duoc ding dé uong
nudi 4u tring c4 bién trong mot hai tuan dau.

- Cladocera

La gidp xdc bac thap phd bién trong nudc ngot gdm cédc gidng Moina,
Daphnia, Bosmina, Sida. Cladocera c6 kich thudc trung binh 0,2-0,7 m/m, 1a
thirc an thuong gdp trong céc loai cd, dac bi¢t ca bot mdi nd.

- Copepoda

La gidp xéc c6 kich thude 16n hon Cladocera (0,8-1,2 m/m), Copepoda
12 mot phan thtic dn cta cd bdt méi nd hay thire dn cua cd dn dong vat phi du
khéc.

Copepoda gidu protein va axit béo quan trong, rat thich hop cho tdm ca.

- Artemia

Artemia 1 gidp xdc bac thap thudc ho Artemiidae, dugce xép thanh hai
nhém dua vao thanh phr:in axit béo chua no nhiéu ndi doi (PUFA) va phan bd
dia 1y, d6 1a "nhém nudc ngot", gidu axit béo 18: 3 ®3 va "nhém nudc bién"
giau axit béo 20: 5 w3.

Céc loai cd nude ngot sir dung hai nhom Artemia trén khong c6 su khéc
nhau vé ting trudng va ty 18 séng trong khi mot sb loai cd bién st dung "nhém
Artemia nudc ngot" ¢6 ty 1& séng rét thap so véi str dung "nhém Artemia nudc
bién". C4c nghién ciru cho thay céc loai cd bién rat can céc axit béo 20: 5m3
va 22: 6 ®3, trong khi "nhém Artemia nudc ngot" lai thiéu hut céc axit béo ké
trén. Pé ting lugng axit béo PUFA cho sinh khéi Artemia, nhiéu k¥ thuat lam
gidu axit béo cho Artemia duoc str dung nhu cho Artemia tim trong dung dich

gidu dinh dudng hay cho an thiic n chtra nhiéu axit béo PUFA.
Min ba hitu co va sinh khéi vi khudn
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Miin ba hiru co 14 san pjam phén giai chat hitu co ¢ nguon goc tir dong
vat hodc thyuc vat. Mn ba hitu co ¢6 gi4 tri dinh dudng thap nhung gan trén
muin ba hitu co 12 nhitng tdp doan nam, vi khudn va cédc protozoa 1am nhiém
vu phin huy chéat hitu co. Luong protein trong mun ba hiru co chi khoang
10%, nhung néu ké chung véi tap doan sinh vat cong sinh thi gid tri dinh
dudng ciia mun ba hitu co ting 1én nhiéu 1an, dic biét sinh khéi vi khuan 1a

ngudn cung cap axit amin thiét yéu, nhat 1a nhém axit amin chira luu huynh.

1.2.5- Sir sung probiotic trong nuéi trong thuy san

Do yéu cau vé vé sinh an toan thuc pham ngay cang cao, khang sinh va
cac hod chat ding 1am thirc an bd sung (feed additives) trong thirc dn cho dong
vat nudi trén can va dong vat nudi dudi nudc duoc kiém soat ngay cang chat
ché.

Khoang 20 nam trudc diy khang sinh ding véi mot luong rat 16n, hang
nam lugng khang sinh san xuét ra 1én t&i 27 ngan tan, 90% s6 lugng nay bo
sung vao thirc an chan nudi (theo International Poultry Production 56 1998).
Khang sinh di tao ra nhimg dong vi khdng sinh, loai ngudi da tén hang ty d6
la dé nghién ciru va tim ra nhiing loai khdng sinh méi thay thé khang sinh cii
d3 mat tac dung diét khuan.

Ngay nay khang sinh di bi han ché str dung 1am chat kich thich sinh
treong va phong bénh trong chin nudi va nudi trong thuy san. Bit ddu tir nim
2006, Cong dong Chau Au dd cam sir dung tat ca cdc loai khdng sinh 1am thirc
an bo sung trong chan nudi va nudi trong thuy san.

Nhiéu bién phap da dugc 4p dung dé thay thé khang sinh, trong sO cac
bién phap nay probiotic da c6 tac dung 16n va c6 nhiéu trién vong. Nauy giam
luong khang sinh trong NTTS tir 50 tan vao nam 1987 xudng con 746,5kg
nim 1997, nhung san lugng c4 van ting tir 50 ngan tan 1én 350 ngan tan.

Lich sur dung probiotic trong NTTS con rat méi. Yasuda va Taga, lan
dau tién st dung vi khuan nhu mot ngudn thuc pham va nhu mét tic nhan sinh
hoc dé khéng ché bénh ctia ¢4 vao nam 1980. Vi khuan Vibrio alginolyticus
dugc dung nhu mot probiotics cho tom ¢ Ecuador vao nam 1992, nho vay san
lugng tom da tang 35% trong khi toan b lugng dung khing sinh gidm 94%
trong thoi gian tir 1991 dén 1995. Ngay nay viéc st dung probiotic trong nudi
tdm & Mexico ciing tré phd bién. FAO ciing coi viéc nghién ctru probiotics
clng v&i céac chit kich thich mién dich (immunostimulant), cdc chat nang cao
kha mién dich (immune enhancers) nhu mot trong céac bién phip chu yéu dé
ci thién chat luong méi truong nudi thuy san.
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Probiotic la gi?

Theo Laurent Verschuere va CTV (2000) probiotic dugc dinh nghia
nhu sau:

Probiotic 1a nhirng vi khuin song c6 anh hwéng tot cho con vt chi
nho vao su bién ddi hé vi khuin gin véi con vét chit hay & xung quanh
con vat chi, tir do cdi thién kha nang sir dung thirc an, nang cao kha nang
chong bénh va cai thién chit lwong méi treong xung quanh”

Dua trén dinh nghia nay ching ta thiy rang probiotic ¢ thé bao gém
nhing vi khuan ngan ngira bénh sinh (pathogen) phit trién trong 6ng tiéu hod,
trén céu tric bé mat dong vat chu va trong méi trudng nudi. Nhing vi khuén
cung cap chat dinh dudng khong hd tro cho con vat chu hay khong c6 moi
quan h¢ tuong tac voi vi khuan khdc, v6i mdi truong sdng clia con vat chu thi
khong bao gom trong dinh nghia nay.

Probiotic con c6 cac tén khac la: Probiont, Probiotic Bacteria,
Beneficial Bacteria.

Hau hét probiotic duoc ding nhu mot tic nhin kiém so4t sinh hoc trong
nuoi trong thuy san thudc vé vi khuan lactic (Lactobacillus,
Carnobacterium...), Vibrio (Vibrio alginolyticus...), Bacillus va Pseudomonas.

Kiéu tac dong cua probiotic

C6 nhiéu nghién ciru vé co ché tic dong cua probiotic, tuy nhién ciing
chua c¢6 nhiing 1y giai dugc chap nhan hoan toan. Sau day la tom tat nhiing
ki€u tdc cua probiotic theo L. Verschuere va ctv. (2000) va Jenn-Kan Lu
(2003):

e Probiotic san sinh cac chit trc ché

Vi khuén probiotic c6 thé san sinh mot sd hod chét cé tdc dung diét
khuan hay @c ché hoat dong cua vi khuan bénh dudi dang don hay hén hop
nhu khdng sinh, bactericins, siderophores, lysozymes, proteases, hydrogen
peroxid, axit hitu co hay diacetyl, nho dé ngan chin bénh va han ché su canh
tranh céc chat dinh dudng va nang luong cuia nhiing vi khuan c6 hai.

Téc dong nay c6 thé thyc hién trén bé mat (trén da) va trong rudt dong
vat chi hay trong moi truong nudi cay vi khuan.
Céc nha vi sinh hoc d3 dua ra cdc bang chimg sau:
Lactobacillus sp. c6 thé san sinh bactericins 1a chat uc ché truong cia vi khac
(chu yéu 12 vi khuan gram (+).
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Cic vi khuan bién san sinh enzym phan giai vi khuan chdng lai Vibrio

parahaemolyticus (V. parahaemolyticus 12 vi khuan hiéu khi gram (-), thudng
nhiém trong hai san va giy ddc cap tinh cho nguoi).
Alteromonas sp.dong B-10-31, phan 14p tir nudc bién gan bd ctia Nhat san
sinh monastatin c¢6 tic dung tc ché hoat tinh protease cia Aermonas
hydrophila va V. anguillarum (hai vi khuan nay thudc vi khuan gram (-)
thudng nhiém trong nudc, trong dat va thuc pham).

e Tranh gianh hoa chat/nang lwgng voi nhirng vi khuan khac

Tat ca cdc vi khuan déu yéu cau Fe dé ting truong. Siderophores 1a
chelat sat ba kh01 luong phan tu thap (<1500) do vi khuan probiotic sinh ra va
c6 thé hoa tan sat ket ta dé cho vi khuan str dung, cdc khuan hai khong c6 kha
nay cho nén thiéu sat cho tang truéng cua ching.
Ban than vi khuan c6 hai bj loai b thi cling c6 nghia la loai bé dugc ddi tha
canh tranh cdc chit dinh dudng va ning luong ding cho vi khuan probiotic va
cho con vat chu.
Co ché nay xay ra & md va dugc thuc nghiém v&i V. anguillarum (dong
VL4335).

e Tranh gianh vi tri bAm dinh véi vi khuén c6 hai

Vi khuan probiotic c6 thé ngan tré sy khu trii ctia bénh sinh theo co ché
tranh gianh trf bam dinh trén vach rudt hay trén bé mat cic mo khic.
Vi khuan bam dinh trén niém mac rudt nhd co ché dic trung (dya vao chét
bam dinh (adhesin) ctia vi khuan va céc phan tu receptor cua thuong bi rudt)
va co ché khong dac trung (dua vao nhiing yéu td hoa vat 1y hoc).
Nang luc canh tranh bam dinh va sinh truéng trong rudt hay niém dich da
dugc ching minh in vitro trén vi khuan probiotic Carnobacterium dong K1
d6i voi V. anguillarum va A. hydrophila.

e Ning cao dap ‘ng mién dich ciia rudt
Khing nguyén cuia probiotic kich thich té bao niém rudt san sinh khang
thé chong lai bénh. Chét tic ché cua probiotic tiép tuc ning cao hiéu qua cua
khang thé cta con vét chu.
Trong thuc nghiém ngudi ta thiy dong vat thi nghiém dugc bd sung vi khuan
lactic dd tang kha ning chdng lai bénh truyén nhiém dudng rudt kha rd rét.

e Cai thién chit lwong nuéc

Xir Iy nuéc nudi thuy san bang probiotic da thay giam duoc chét hiru co
trong nudc cia ao nudi, giam dugc BOD (Biochemical Oxygen Demand: yéu
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cau oxy sinh hod) va giam ddc amonia, nitrit va hydrogen sulfide, khong ché
duoc vi khuan bénh.

Ngoai céc kiéu tdc dong trén ngudi ta ciing thay rang vi khuan probiotic
con gép thém enzym cho con vat chii ciing nhu cung cip cdc nguyén té da vi
lugng cho con vat chu, gitp con vat chu sir dung thirc an hi¢u qua hon va tang
trudng tot hon.

Tuy nhién ciing can luu y rang trong mdi tuwong tac véi vi tao thi vi
khuan probiotic lai trc ché su phat trién cta vi tao, dic biét tao do. Trong sb 41
dong vi khuan thir nghiém c6 téi 23 dong te ché sinh trudng cua tao don bao
Pavlova lutheri & nhiing mirc d0 khac nhau. Vi khuan probiotic han ché su
phat trién cua tao 1a diéu khong mong mudn trong nudi au tring bang k¥ thuat
nudc xanh (green-water technique), tirc 12 ky thuat bo sung thém tao don bao
cho 4u tring.

Ung dung probiotics trong nudlI trong thuy san

C6 3 céch sir dung probiotic trong nudi trong thuy san:

Pua tryc tiép vao nudc dé vi khuan probiotic khu trd trude trong nudc,
tron probiotics vao thitc dn, wong nudi thirc dn séng (rotifier, artemia) voi
probiotic.

e Két qua thue nghiém trén ca
C4 hoi dai duong (Atlantic salmon) va ca hoi nude ngot (O. mykiss)

nudi bangthtic bd sung vi khuan probiotic 1a Camobacterium, vi khuan bénh
dugc dung trong thuc nghiém la Aeromonas salmonicida.
S6 luong A.salmonicida trong phén tir 10° CFU/g giam con 10° CFU/g phan
sau khi dung probiotic trong 3 ngay.
Vi khuan probiotics 1a Pseudomonas fluorescens ciing c¢6 tic dung han ché A.
salmonicida do co ché tranh gianh sat. Vi khuan P. fluorescens tic dong bén
ngoai co thé c4.

e Két qua thwe nghiém trén cac loai giap xac (crustaceans)
+ Két qud thuc nghiém trén tom
Artemia wong nudi bang méi truong bd sung Bacillus sp. da cai thién ty
1€ nudi song cua tom Penaeus monodon khi cho nhiém Vibrio harveyi. Sau 10

ngay nudi nhém tom thi nghiém c6 ty 1& nudi séng 12 100% con nhém ddi
ching 1a 26%.
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Vi khuéan proboiotic la V. alginolyticus hang ngay dua vao bé nudi au
trung tOm (be 25-60 tan) da lam ty 1¢é nudi song va khéi lugng cta tém cao
hon tom d6i chimg hay t6m diing oxytetracycline.

Vi khudn cé hai V. paraheamolyticus khong phat hién thdy trén tom
ding probiotic, trong khi d6 phdt hién thdy 10% mau tém c6 vi khuin giy
bénh nay trén tdm nhan khang sinh hay trén tom d6i chimg.

& Indonesia nguoi ta dung Bacillus cho ao nudi tom da gitip tom phat trién
160 ngay khong c6 van dé gi, trong khi d6 tat ca nhitng ao nudi khong dung
Bacillus déu that bai do Vibrio da giét chét tom trude 80 ngay nudi.

+ Két qud thuc nghiém trén cua

Diatom va rotifier i véi dong vi khuan PM-4 rdi dua vao bé nudi au
trung cua (Portunus trituberculatus) trong 7 ngay, dung tich bé 200m’, bé ciing
da nudi diatom va rotifier. C6 moéi twong quan am gitra sy ¢6 mat cua PM-4
voi mat do cua Vibrio spp. Trong 7 thi nghi€ém, ty 1€ song cua au tring cua bd
sung PM-4 1a 27,2%; trong 6/9 thi nghiém khong c6 PM-4, 4u tring khong
phat trién, ty 1 sdng chi dat 6,8%.

e Probiotics dung trong xir Iy nwéc

Hop chat hitu co trong nudc, dudi tic cia hau hét vi khuan, bi phan
giai thanh amoniac, amoniac tham gia vio qud trinh nitrit hod bién thanh nitrit
(NO,) rdi thanh nitrat (NO5) nhd nhém vi khuan tu dudng ma cha yéu Ia
Nitrosomonas va Nitrobacter theo phan trng tém tit nhu sau:

Nitrosomonas

2NH;-N + 30, » 2NO,-N +2H, + 2H
Nitrobacter

2NO,; -N + O, » 2NO;-N

Nitrat lai dugc thuc vat va tdo bién thanh nitrit rdi duoc chloroplast
chuyén thanh NH," dé sinh tong hop protein. Protein lai bi vi khuan phan giai
thanh NH3

Quad trinh phan giai hinh thanh NH; nhanh hon qua trinh lay NH; dé
tong hop protein, nong d6 NH; trong nudc s& cao va c6 hai cho sy song cia
dong vat nudc.

Thong thuong nguoi ta dung chat hap phu (nhu zeolite hay De-Odorase
chiét tr cay Yucca) dé giam luong NH; trong mdi truong nudi. Vi khuan
probiotic (chu yéu 1a Nitrobacter) c6 vai trd thic day qud trinh nitrit hod nho
d6 1am giam b6t ndng d6 NHj; trong nudc.
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Nhém vi khuan Bacillus sp. ciing thuong duoc sir dung dé xtr Iy nudc.

Ngay nay probiotic da dugc dung kha phé bién trong chan nudi va nudi
trong thuy san. Thong thuong nguodi ta phdi hop probiotic voi prebiotic
(prebiotic la nhing chat hd trg vi khuan c6 lgi phét trién va loai bo nhiing vi
khuan c6 hai nhu manan oligosacharide va glucan oligosacharide), véi vi
khodng va véi chat hap phu amoniac. Vi du Shrimp-604TM cua hang Alltech
(M¥) 1a san pham phdi hop ctia manan oligosacharide, crém va selen hitu co
ciing v6i chat hip phu amoniac chiét rit tir ciy yucca ding cho tom rat hiéu
qua (ning suit va ty 16 nudi sdng ting 10%, hiéu suét chuyén hod thirc an ting
20%, toc 4o ting trudng tang 30%).

2-CHAT KHANG DINH DUGNG VA CHAT POC
2.1- Chat khang dinh duéng

+Chit trc ché tripsin:

D tuong séng chira cdc tinh thé protein dang cau c6 tic dung tGc ché
tripsine (1kg d6 twong song chira khoang 3g), nhiing tinh thé protein nay két
hop Vi tripsine va chimotripsine tao thanh nhiing phtrc bén, 1am mat hoat tinh
ciia enzym. C4 an dd twong song thi sinh truéng bi e ché do su tiéu hoéa
protein bi can trd. Tuy nhién phan ung cta cd voi chat e ché tripsine khic
nhau theo vé6i loai, cd hdi thi nhay cam hon so véi cd da tron va céd chép.

Chét e ché tripsine khdng bén véi nhiét, nhu vay xir 1y nhiét s& loai bé duoc
no.

+ Tdc nhéan gdy ngung huyét (hemaglutinin):

Ngoai chat trc ché tripsine, dd twong con chira hemaglutinin (con goi 1a
lectin), mot chat 1am ngung két hong cau. Tuy nhién hemaglutinin bi pepsin
da day phan huy, nhu vy nhiing loai cd c6 da day thi chat nay khong gay tic
hai duoc.

+ Axit phytic:

Khoang 70% photpho ctia @b twong va cta nhiéu loai thirc an thuc vat ¢ dudi
dang phytat va cd khong sir dung duoc P dudi dang nay. Axit phytic con c6
thé két hgp v6i protein, axit amin, cac chét khoidng nhu Ca, Mg, Fe, Cu, Mn,
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Zn... tao thanh nhitng phtc khong tiéu héa hap thu dugc. Thi nghiém thém
0,5% axit phytic vao khau phan c4 hoi da thay sinh truéng cia va hiéu suat
chuyén hod thirc an cta cd giam 10%.

+ Gossypol:

Gossypol chira trong tuyén sac chat ciia hat bong, ham lugng khoang 2,4
%khbi lugng hat. Gossypol liéu cao trong khau phan c4 lam giam sinh truéng
va lam ton hai dén md cia mot s6 co quan. Gossypol ciing c6 thé gay ung thu
cling véi aflatoxin B & c4 rainbow trout. Gossypol c6 thé két hop véi lysin,
gdy thiéu lysin trong khau phan tir 6 1am giam sinh trudng.

C4 c6 thé dung nap mot luong gossypol tu do nhat dinh, tuy nhién muc
dung nap tily thudc vao loai. Vi du salmonid dung nap & mirc 250mg/kg khau
phan (tuy nhién khong nén cung cap qua mirc 100mg/kg kp), blue tilapia c6
thé dung nap ¢ muc 1800mg/kg khau phan.

+ Glucosinolates:

Glucosinolates théy trong mot s6 hat nhiéu dau nhu cai dau. Hat cai dau c6
thé chira 3 — 8% glucosinate, tuy nhién nhiing giéng cai tién chi c6 dudi
0,2mg/g (cai dau loai nay con c6 tén la canola). Glucosinate ban than né
khong doc nhung bi enzym myrosinase thiy phan thanh ion thyocyanate hay
izothyocyanate. Céc san pham thay phan nay s& can tré su 1iy I dé tong hop
thyroxin va gdy ting sinh tuyén gidp va giam thyroxin huyét twong. Xir ly
nhiét chi loai bé dugc myrosinase nhung khong loai bd dugce glucosinate.

2.2- Chat ddc ngudn gdc héa hoc

Nhirng chat doc ngudn goc héa hoc thuong diy 14n trong thirc n cia ci
1a thudc trir sdu, thude diét ¢, hop chat clo hitu co nhu endrin, dieldrin, DDT,
DDE, va nhiing chat thai cong nghiép nhu polychlorin biphenyl (PCB),
phtalate esters, hexachloro benzen (HCB) ... Hau hét cdc tdn du hoa chét nay
c6 trong dau c4 hay bot cd bi day 1an.

Nuéc bi 6 nhiém nhimng héa chat nay lam cho tring khong né dugc, ci

con bi chét rat nhiéu.
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Toxaphe can thiép vao chuyén héa vitamin C anh hudng dén tong hop
collagen, tir &6 1am cho xuong phit trién khong binh thuong.

Dieldrin l1am giam hoat tinh ctia enzym phenylalanin hydroxylase, hau
qua keto axit mdu tang, lam c4 cham sinh truéng. Dieldrin cling lam gidm
hoat tinh glutathion synthetase, gidm kha nang khir doc NH;. DDT va nhitng
hop chat endrin 1am ting hoat dong tuyén gidp, uc ché chuyén héa glycogen
cuia gan, uc ché Na* va K* ATPase ¢ mang va than giy khbiu & mang va roi
loan than kinh.

Phong thi nghiém qudc gia vé nghé cd Columbia ( M) da khuyén cdo
dau c4 ( ding trong khau phan c4 véi mirc 3 — 5% ) khong dugc chira > 2ppm
va bot ca khong duge chira > 0,1 ppm clo hitu co va PCB. Quy dinh cua co
quan FDA ( Food and Drug Administration) chi cho phép mitc PCB, t6i da
trong thtrc an c4 1a 0,2 ppm va trong thirc an dong vat 1a 2,0 ppm. Ngay dbi
v6i mdi truong nude nguoi ta cling quy dinh miic PCBA, mic nay ddi véi
nhém c4 hoi va ca nudc ngot 1a
< 0,002 ppm.

Cic chat doc ngudn gbc héa hoc khac nhu kim loai ning, nitrit cling
nguy hai. Thiy ngin c6 trong céc thude chéng mée, bao quan hat giéng, 1lam
sach kho .....Hg c6 thé tich lily dan trong gan, dén muc ndo d6 thi gdy doc.

Quy dinh vé Hg trong mdi trudng nudi cd hoi trung binh 1a 0,0005 ppm,
t6i da 12 0,002 ppm.

Ham lugng Nyo; trong nudc 12 0,55 mg/l c6 thé 1am cho 50% cé hoi bi
chét, c4 nho hon liéu LDs, con thap hon. Vi du & cd hoi khéi lugng 12g liéu
nay 1a 0,19 mg/l ( sau 24 gid nudi), dbi véi Ictalurus lidu LDsy/96 gior 1a
24,8mg/1, liéu gay chét 100% ctia NOs 1a 1400 mg/1.

Cadmium (Cd): nudc chira ( Cd) gdy doc cho nhiéu loai cd. Cd hap thu qua
duong tiéu héa gy chét hoai té bao gan. Liéu gy chét ¢ cd 1a 5 microgam/g

khéi luong co thé.

2.3- Chat ddc sinh hoc.
2.3.1. Salmonella
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Nguon diy 1an rat nghiém trong d6i véi thuc an du trit trong kho,
thuong do loai gam nham truyén vi khuan nay. C6 t6i 1200 serotypes cua vi
khuan salmonella thiy & dong vat mdu lanh va mdu néng va trong sd nay cé
80 serotypes gay bénh.

Bot cd 1a ngudn thuc dn day 1an salmonella 16n nhat. Dé phong tranh
day nhiém vi khuan nay phai phd v& chu trinh phat trién ctia salmonella. Chu
trinh phat trién ctia samonella thuong bat dau tir chudt, phan chudt nhiém

samonella 1am cho thirc an nhidm vi khuan nay va tir d6 truyén cho ca.
23.2. Mycotoxin
La chat doc do ndm mdc sinh ra, cdc mycotoxin thuong gap 1a :

+ Aflatoxin do nim Aspergilus flavus va A. parasitius sinh ra. C6 4 loai
aflatoxin 1a B, B,, G, va G, trong d6 B, 1a dc nhat.

Liéu giy doc LDs cua aflatoxin B, tinh theo mg/kg thé trong cua cd la 0,5,
cua vit [a 0,35 — 0,56 va cua ga la 6,5 — 16,5 m. Cé nuédc am c6 dd nhay cam
voi doc aflatoxin thép hon cd nude lanh ( LDsy ciia ¢4 hdi va cé da tron 1an
luot 12 0,5 va 15 mg/kg thé trong).

Khi bi nhiém doc dong vat bi chét dot ngot, mo khdm théy gan sung, hoai ttr,
xuat huyét, lach than ciling c6 hién tugng twong ty. T4c hai quan trong cia
aflatoxin 1a 1am suy giam kha nang mién dich cua co thé, con bénh dé bi mac
bénh.

+ Tricothecene T2 do nim Fusarium tricintum sinh ra véi liéu 15 mg/kg
khau phan gy giam tiéu thu thiic an, giam sinh truéng, giam huyét cau va Hb

( thi nghiém trén c4 hoi).
+ Cyclopiazoic axit ( CPA), mdt neurotoxin thuong gén véi aflatoxin Doi véi
c4 da tron liu doc CPA 1a 0,1 mg/kg khau phan, bang 1/10 so véi liéu doc

cua aflatoxin).
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Cau hoi on tdp:

1- Pic diém dinh dudng clia nhém thirc dn gidu ning lugng va protein

2- Ké tén va néu vai trd cta nhitng thirc an bd sung dinh dudng va phi dinh
dudng.

3- Vi sao nguoi ta ddnh gid cao gi4 tri dinh dudng cua thiic an ty nhién, du
trung tom ca thich loai thirc an nao?

4- Céc chat doc nguon gbc héa hoc, sinh hoc va cédc chat khang dinh dudng

trong thirc an cua cd va tac hai ctuia ching.
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CHUONG 9
THUC AN SONG (LIVE FOOD)

1/Vai tro cuaa thirc an song doi véi nuoéi trong thiy san

Thirc an song (live food hoac hve feed)) 1a c4c phiéu sinh (plankton). Phi€u sinh
chinh 12 chudi thirc dn so cép va thir cip cho hau hét dong vat nude. Phiéu sinh ¢6 hai
nhom, d6 la phi€u sinh thue vat (phytoplankton) va phiéu sinh dong vét (zooplankton).
Phytoplankton duoc coi la sinh vat tu dudng, boi vi ching c6 thé sir dung nguon cacbon,
nito don gian va dnh sdng mit troi dé sinh trudng va phét trién; ching 13 diém xuét phat
ctia chudi thirc dn. Zooplankton dugc coi 1a sinh vat di dudng, ching an nhing sinh vat
tu dudng va cdc sinh vat di dudng khéc. Zooplankton lai 1a nguén thue pham quan trong
cua au trung tom va ca trong tu nhién hay nuoi trong

Trong nhitng nam 70, san Xudt cla céc trai cd va tom hau nhu dya chii yéu vao
viéc ddnh bét nhimg ca gidng (giai doan c4 bot) séng trong ty nhién. Tuy nhién, tr sau
khi ky thuat san xuat du tring tir dan bd me tro nén phd bién thi hang ty au trung c4d, 4u
tring than mém va gidp xdc da duoc san Xudt trong cdc trai gidng trén toan thé gidi.

Au triing 12 nhiing sinh vat con rat nho, yéu dudi va chua phit trién day du vé mat
sinh 1y nhu kich thudc miéng con nho, gidc quan va hé thdng tiéu hod chua hoan thién.
Nhitng yéu t6 nay han che viéc lua chon va sir dung thtrc an thich hop trong nhitng pha
nudi dudng dau tién cta au trung.

Sau day la nhitng vi du minh hoa thém vé nhimng yéu & giy khé khin cho viéc
nudi au tring tém va ca:

+ Kich thuéc miéng au tring & pha nu6i dudng dau

Kich thudc miéng cua au trung pha dau gi6i han kich thudc cua cic tiéu phan
thirc &n ma 4u tring c6 thé an. N6i chung, kich thudc miéng c6 lién quan véi kich thudc
co thé va kich thudc co thé lai bi chi phéi boi duong kinh cia tring va thoi ky nudi
dudng ndi sinh (tic la thoi ky ti€u thy tdi long do). Vi du: trimg cd hoi Atlantic thudng
16n hon trimg Gilhead seabream it nhat 4 1an (bang 1.9). Két qua 1a ¢ ldc no, au tring ca
hoi khé 16n va tii long do ciing 16n du cung cap thirc an ndi sinh trong 3 tuan phit trién
dau tién, con nhu 4u tring c4 Gilhead seabream thi rt nho, ti long do cting nho va cung
cap thirc an noi sinh chi du trong khoang 3 ngay. O pha dau au triing c4 hoi ¢6 thé an
dugc nhirng tiéu phan thtc an c6 kich thuéc Imm, con nhu 4u trung Gilthead seabream
chi an duoc nhimg tiéu phan c6 kich thudc 0,1 mm.

Bang 1.9: Kich thudc tring va chiéu dai au truing luc né cua mat so6 loai ca*

Loai Puong kinh trimg | Chiéu dai 4u tring
(mm) (mm)
C4 hoi Atlantic (Salmo salar) 5,0-6,0 15,0-25,0
C4 hdi van (Onchorhyncus mykiss) 4,0 12,0 - 20,0
Ca chép (Cyprinus caprio) 09-1,6 4,8 -6,2
Seabass chau Au (Dicentrarchus labrax) 12-14 7,0 -8,0
Gilthead seabream (Sparus aurata) 09-12 3,5-4,0
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Turbo (Scophthalmus maximus) 09-1,2 2,7-3,0
Sole (Solea solea) 1,0-1,4 3,2-3,7
Milkfish (Chanos chanos) 1,1-1,25 32-34
Grey mullet (Mugil cephalus) 0,9-1,0 1,4-24
Greasy grouper (Epinephelus tauvina) 0,77 - 0,90 14-24
Bream (Acanthopagrus cuvieri) 0,78 - 0,84 1,8-2,0

* Nguon: Jones va Houde, 1981 (dan theo Patric Lavens va Patric Sorgelooos, 1996)

+ Ong tiéu hod

Tinh trang phét trién cta hé thong tiéu hod ciia au tring pha dau ciing cho biét 4u
tring ¢6 thé tiéu hod dugc thirc &n n vao hay khong. Vi du: 4u triing ¢4 hoi pha dau da
c6 6ng tiéu hoa phit trién tot voi hé thong enzyme cho phép tiéu hod dugc thic an dap
vun (feed crumble). Nguoc lai, du tring c4 Gilhead seabream (glong nhu au trung nhiéu
loai ca khac) khong co da day hoan chinh, ong tiéu hod thi ngan, chi c6 mot s6 enzyme
hoat dong ¢ dau pha nudi dudng. Tir d6 thdy rang 4u tring ctia nhitng cd nay chi c6 thé
str dung dugc nhitng ngudn thirc dn ma:

- d& tiéu hod (nhu thirc an chira mot s 16n axit amin ty do va oligopeptide thay cho
nhting phan ttr protein phtrc hop).

- chira enzyme cho phép thirc an ty phan giai.

- cung cap ddy du céc chét dinh dudng quan trong ma 4u trung yéu cau.

N6i chung thtc dn phdi ché khong dép ung duoc tat ca cdc yéu ciu cho au triing
céc loai c4 nho nhu Gilhead seabream va két qua 1a u triing ngheo sinh truéng va c6 ty
1& chét cao. Tréi lai, thirc dn sbng thi c6 thé ddp ung dugc tat ca cdc tiéu chuan can thiét
cua au tring cac loai c4 nho. Ngoai ra, thirc an séng con co tac dung kich thich su phat
trién cdc gidc quan cua 4u tring. Céc gidc quan cua 4u tring nhu thi gidc, khiru gidc, vi
gidc va dudng bén rt quan trong dm v6i viée phat hién thirc an. Tuy vay céc co quan nay
lai phét trién chua hoan thién khi 4u tring con non. Vi du véng mac mit cta au trung cd
chi chtra té bao hinh nén, khién cho ning lyc thi gidc kém, nhung vong mac mit cia cd
giai doan 16n hon (giai doan cd huong), ngoai té bao hinh nén con c6 té bao hinh gy voi
nhiéu sic chét thi gidc trén ~vong mac, nho vay nang lyc thi gidc t6t hon. Thirc an song
thuong c6 do tuong phan tdt hon thirc dn nhan tao va nhd van dong lién tuc ma cé hi¢u
qué kich thich, gitp cho gidc quan 4u tring phét trién. Ngoai ra nho kha nang boi cua
thire an séng ma thirc dn duoc phan bd déu trong cot nudc, gitp cho du tring c6 nhiéu co
héi gap dugce thirc an.

Khau phan ty nhién cta hau hét cc loai cd nudi gdm nhitng loai phytoplankton
(diatoms, flagellates vv..) va zooplankton khdc nhau (copepods, cladocerans, au tring
decapod, rotifers, cilliates vv..). Su phong phi va da dang cua thirc dn sdng vé6i nhiing
kich thudc va thanh phan dinh dudng khic nhau da cho au tring ¢4 nhiing co may tuyét
voi dé tang trudng va phat trién.

Ngay nay ba nhém thirc an séng ding phd bién dé nudi du tring & quy md cong
nghiép (industrial larviculture) la:

1/ Nhing loai vi tao c6 kich thuéc 2 dén 20 pm sir dung cho:

0 hai manh vo (bivalves)
O tom the (penaeid shrimp)
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O rotifer, copepods...
O cd

2/Brachionus plicatilis st dung cho:
O gidp xdc (crustaceans)
0 ¢4 bién

3/Artemia spp. (meta-)nauplii cho:
O gidp x4c (crustaceans)
O cd

Ngoai cac nhom trén, mot s6 loai thirc an sdng khéc cling duoc ding v6i muc do
han ché hon, bao gom Brachionus rubens, Moina spp., daphnids, trang Artemia khir vo
cho cd nudc ngot va 4u tring tdom va sinh khdi Arfemia cho 4u trung tom hum,
postlarrvae tdm va tdm bd me, cd bién giai doan cd huong. Trong vai nim gan dy ngudi
ta dat dugc két qua rat tot trong viéc nudi tom béng mot sd san phém bd sung va thay thé
thirc an song. 'Tuy nhién d6i v6i viée nudi cd bién giai doan dau bang loai thirc n nay thi
két qua con rat han ché.

2/ Vi tao (micro-algae)

Vi tao 1a ngudn thic an cho tit ca cic giai doan sinh trudong cia dong vat hai
manh vo, thirc dn cho 4u tring ctia mot s6 loai gidp xdc va thirc an cho mot sb loai cd &
giai doan sinh truong dau. Mat khac tao lai 1a ngudn thirc an cua zooplankton va chinh
zooplankton lai 12 ngudn thirc 3n cho au tring cta cd va gidp xdc giai doan au tring va
giai doan cd huong. Bén canh d6, viéc nuoi éu tring c4 bién theo ky thuat nudc xanh
(green water technique), tao dugc dung truc tlep trong cdc tank a 4u tring va ching dong
vai tro 1am 6n dinh chat luong nuéc, cung cdp dinh dudng cho au tring va khong ché vi
khuén (hinh 1.9).

. Early larvae of
Brine shrimp,
d rotifers, Clwvg opmanl
Develapment copepods
Food

\

Late larval and early [uvenile
Adult blvalve molluscs crustaces and figh

H. 1.9: Vai tro trung tam cia vi tdo trong nudi trong bién (theo Brown et al., 1989)
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2.1- Céc loai tao nudi trong chu yéu

Ngay nay 40 loai vi tao khac nhau dugc phan lap tur khip noi trén thé gidi dugc
nuoi trong theo phuong thirc thim canh. Bang 2.9 cho biét 8 16p chinh va 32 genera tao
nudi trong dang duoc ding dé nudi dudng nhiing nh6ém dong vat nudc quan trong.

Bang ké cidc loai tao trong bang bao gdom cdc loai diatoms, tao xanh
chlorococcalean va tdo xanh hinh roi (flagellated), tdo xanh hinh sg¢i c6 kich thudc tur vai
micromet dén hon 100pm. Hau hét nhiing loai tao dung thudng xuyén trong nudi bién
1a diatoms Skeletonema costatum, Thalassiosira pseudonana, Cheatoceros gracilis, C.
calcitrans, tado roi Isochrysis galbana, Tetraselmis suecica, Monochrysis lutheri va
Chorella spp. (H.2.9).

Table 2.9: Cdc 16p va genera vi tao chu yéu duoc nudi trong *

Class Genus Ung dung
Bacillariophyceae Skeletonema PL, BL, BP
Thalassiosira PL, BL, BP
Phaeodactylum PL, BL, BP, ML, BS
Chaetoceros PL, BL, BP, BS
Cylindrotheca PL
Bellerochea BP
Actinocyclus BP
Nitzchia BS
Cyclotella BS
Haptophyceae Isochrysis PL, BL, BP, ML, BS
Pseudoisochrysis BL, BP, ML
Dicrateria BP
Chrysophyceae Monochrysis (Pavlova) BL, BP, BS, MR
Prasinophyceae Tetraselmis (Platymonas) PL, BL, BP, AL, BS, MR
Pyramimonas BL, BP
Micromonas BP
Cryptophyceae Chroomonas BP
Cryptomonas BP
Rhodomonas BL, BP
Cryptophyceae Chlamydomonas BL, BP, FZ, MR, BS BP
Chlorococcum
Xanthophyceae Olisthodiscus BP
Chlorophyceae Carteria BP
Dunaliella BP, BS, MR
Cyanophyceae Spirulina PL, BP, BS, MR
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* De Pauw and Persoone, 1988

PL, 4u tring penaeid shrimp ;  BL, 4u tring bivalve mollusc;
ML, 4u trung tom nudc ngot;  BP, hau u trung bivalve mollusc;
AL, du trung abalone ; MR, rotifers bién (Brachionus);
BS, brine shrimp (Artemia); SC, copepods nudc man;

FZ, zooplankton nudc ngot

2.2- Gia tri dinh dudng cua vi tdo

Gia tri dinh dudng cua vi tdo phu thudc vao kich thude té bao, ty 1€ ti€u hoa, chét
doc va thanh phan sinh hod (bang 3. 9). Piéu kién nudi trong ciing anh huéng nhiéu dén
gid tri dinh dudng cua vi tao. Tuy bién dong kha rong tuy theo cac 1op va céc loai, nhung
ham luong protein, lipid va carbohydrate biéu thi bang % chat kho nam trong pham vi
12-35, 7,2-23 va 4,6-23, 1an luot.

Céc acid béo chua no HUFA, dic bi¢t eicosapentaenoic acid (EPA, 20:5n-3),
arachidonic acid (ARA, 20:4n-6) va docosahexaenoic acid (DHA, 22:6n-3) gilt vai tro
quan trong trong viéc ddnh gid gid tri dinh dudng d6i véi voi mot loai tao ding dé nudi
dong vat bién. EPA c6 nhiéu trong cac loai diatom (Chaetoceros calcitrans, C. gracilis,

S. costatum, T. pseudomonas) va prymnesiophyte Platymonas lutheri, con DHA thi c6
nhiéu trong prymnesiophytes (P. lutheri, Isochrysis sp.) va Chroomonas salina.

Thanh phan acid béo ciia 10 loai vi tao phat trién dudi nhitng diéu kién xdc dinh
va thu hoach ¢ pha log duoc trinh bay ¢ so d6 3.9. Vi tao cling 12 mot ngudn giau
vitamin C (0,11 - 1,62 %/chat kho).

(e) S

H.2.9: M6t vai loai tao bién diing 1am thirc in trong nudi trong thuy san: (a) Tetraselmis

spp., (b) Dunaniella spp., (c) Chaetoceros spp. (theo Laing, 1991)

Bang 3.9: Ham luong chlorophyl a, protein, carbohydrtae va lipid cua 16 loai vi tao dung
phd bién trong nudi thuy san (% theo chéat kho)
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Ldp va loai tao

Bacillariophyceae
Chaetoceros calcitrans
Chaetoceros gracilis
Nitzchia closterium
Phaeodactylum tricornutum
Skeletonema costatum
Thalassiosira pseudonana

Chlorophyceae
Dunaliella tertiolecta
Nannochloris atomus

Cryptophyceae
Chroomonas salina

Eustigmatophyceae
Nannochloropsis oculata

Prasinophyceae
Tetraselmis chui
Tetraselmis suecica

Prymnesiophyceae

Isochrysis galbana

Chat khd (Chl a Protein Carbohydrate Lipid

(pg.cell’™)

11.3
74.8
76.7
52.2
28.4

99.9
21.4

122.5
6.1

269.0
168.2

30.5

Isochrysis aff. Galbana (T-is0) 29.7

Pavlova lutheri

Pavlova salina

Bacillariophyceae
Chaetoceros calcitrans
Chaetoceros gracilis
Nitzchia closterium
Phaeodactylumtricornutum
Skeletonema costatum
Thalassiosira pseudonana

Chlorophyceae
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102.3
93.1

11.3
74.8

76.7
52.2
28.4

(pg.cell'l)

0.34 3.8 0.68
0.78 9.0 2.0
041 23.0 6.4
0.63 13.1 P24
0.27 9.7 2.5
1.73 200 122
0.080 6.4 5.0
098 355 11.0
0.054 2.1 0.48
3.83 834 325
1.63 52.1 202
0.30 8.8 3.9
0.29 6.8 1.8
0.86 29.7 9.1
034 242 6.9

% theo chat kho
3.01 34 6.0
1.04 12 4.7
§ 26 9.8
0.53 30 8.4
1.21 25 4.6
0.95 34 8.8

1.8
5.2

10.7
5.0
5.5

15.0
4.5

14.5

1.1

45.7
16.8

7.0
5.9
12.3
11.2

7.2
13

10
19
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Dunaliella tertiolecta 99.9 1.73 20 12.2 15

Nannochloris atomus 21.4 0.37 30 23.0 21
Cryptophyceae

Chroomonas salina 122.5 0.80 29 9.1 12
Eustigmatophyceae

Nannochloropsis oculata 6.1 0.89 35 7.8 18
Prasinophyceae

Tetraselmis chui 269.0 1.42 31 12.1 17

Tetraselmis suecica 168.2 0.97 31 12.0 10
Prymnesiophyceae

Isochrysis galbana 30.5 0.98 29 12.9 23

Isochrysis aff. Galbana (T-iso) 29.7 098 23 6.0 20

Pavlova lutheri 102.3 0.84 29 9.0 12

Pavlova salina 93.1 0.98 26 7.4 12

+ Tao Chlorella:

Chlorella dugc biét dén nhiéu bdi vai tro quan trong cua nd vé dinh dudng ciing
nhu la nhan t6 mdi truong trong nudi trong thity san. Viée ding Chlorella vao trong san
Xudt do la phuong phap nudc xanh duoc dp dung rong rai trong san xudt gidng tdm cang,
mot s6 loai ¢4 va hai manh vo.

Khi wong 4u trung tom cang xanh, Cohen (1976) thiy rang sy hién dién ciia thyc
vat phi€u sinh c6 thé thic ddy su ting truong cua du tring tom thong qua viéc loai bo
NH; va mot s6 chat doc khéc. Joshep (1977) cung ghi nhan sy b6 sung tao s& lam cho
moi truong nude tro nén giau dinh dudng, cung cap nhing hop chét vi lugng ma thirc an
ban dau va thirc dn bo sung khong cé.

Chlorella ciing dugc chi y nhiéu trong san xuat gidng cua Scylla serrata. O Dai
Loan, Nhat Ban, 4u tring cua dugc wong trong mdi trudng c6 bd sung Chlorella. Thém
Chlorella vao mdi truong wong, ti 1¢ sdng ciia cua ting cao.

Ngoai ra, Chlorella con 1a thirc dn rt quan trong trong wong nudi ludn tring va
dong vat phiéu sinh khéc. Bén canh nhiing loai Chlorella bién, loai Chlorella nudc ngot,
Chlorella vulgairs, cing duoc thir nghiém thanh cong lam thirc an cho luén trung. Theo
mdt s6 bdo cdo, tdc do tang truong va strc sinh san trung binh cua luan trung cao nhét khi
cho an Chlorella, tiép theo 1a loai Isochrysis galbana (Nagata va Whyte, 1992). Véi ham
lugng HUFA cao, Chlorella khong chi 1a thirc an quan trong cua luan tring ma con dugc
dung dé 1am giau acid béo cho ludn tring va mot sé dong vat phit du khdc trudce khi ding
ching lam thirc an cho ca va cdc loai nudi thuy san khéc.

So d6 3.9. Thanh phén acid béo cua 10 loai vi tdo. (Volkman et al., 1989).
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Algal species

Ghi chu:

(a) C16- & Cl8-polyunsaturated fatty acids (PUFA); (b) 20:5n-3 and 22:6n-3; (c¢) (n-3) and (n-6)
PUFA.

Céc loai tao (viét tat):

C. CAL: Chaetoceros calcitrans; C.GRA: C. gracilis; SKEL: Skeletonema costatum; THAL:
Thalassiosira pseudonana; ISO: Isochrysis sp. (Tahitian); PAV: Pavlova lutheri; DUN: Dunaliella tertiolecta;
NAN: Nannochloris atomus; TET: Tetraselmis suecica; CHRO: Chroomonas salina.

+ Tao Dunaliella:
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Tao Dunaliella c6 chira ham lugng glycerol va B-caroten cao nén dugc xem la
d6i twong nudi day trién vong, ding lam thirc an khong chi trong nghé nudi thiy san ma
con nhiéu linh vuc khéc. Trong céc loai thudc gidng Dunaliella, 1oai D. salina ¢6 ham
lugng B-caroten cao nhét (Borowithzka, 1990), chiém 20% trong lugng kho (Kranzfelder,
1991). Trong nudi thuy san, Dunaliella d6ng vai trd trong ché d dinh dudng ctia nhuyén
thé nhung v&i muc do khic nhau tity theo loai nhuyén thé.

Quan st qud trinh tiéu héa cta au tring Strombus gigas voi 8 loai tao khdc nhau
(Isochrysis  galbana, Tetraselmis chuii, T. seucica, Dunaliella tertiolecta,
Chlamidomonas cocoides, Thalassiosira fluviatilis, Chlorella sp., va Chaetoceros sp.),
Aranda (1994) thdy rang qua trinh tiéu héa tao Tetraselmis chuii, Chaetoceros sp. va
Chlorella sp. nhanh hon so véi 5 loai tdo con lai. Su ti€u héa tao Chaetoceros sp. va
Chlorella sp. nhanh hon so véi tao D. tertiolecta...Khi wong au tring Mytilus
galloprovincialis v&i cac loai tdo Dunaliella tertiolecta, T. seucica, 1. Galbana, P.
tricornutum, dang don 1¢ hay hdn hop, két qua cho thay ti 1¢ séng va stc ting truong ciia
au tring thap nhat ¢ nghiém thirc cho an hdn hop T. seucica va I. Galbana (Moskera va
ctv., 1989). Dunaliella khong chi ¢6 vai tro quan trong trong wong nu6i nhuyén thé ma
chiing con diing 1am thirc an cho mot sd loai ¢ bién, cho Artemia va dong vat phiéu sinh
khéc.

+ Tao Spirulina:

Cung v6i Chlorella va Dunaliella, Spirulina ciing 12 loai tao rat giau protein, acid
amin thiét yéu, acid béo, khodng, vitamin va cdc hop chat carotenoid nén ching dugc
xem 12 ngudn dinh dudng rat tot trong nudi thiy san. Mustafa va ctv. (1994) thong béo
Spirulina duogc thém vao 1am thic an bd sung cho Pagrus major voi ti 1€ 5% da lam tang
toc do tang truong cua cd, hiéu qua chuyén ddi thic n va hi¢u suat st dung protein;
thanh phan protein c6 trong thit c4 khong bi anh huong x4u. So véi nhirng loai tao c6
kich thudc 16n duge thi nghiém trude d6 thi loai Spirulina anh hudng tot nhat dén su ting
truong va st dung thic n ciia ca Red sea beam. El (1994) ciing cho biét toc do ting
truong va hiéu qua st dung thirc an cua ca Silver sea beam khédc nhau khong c6 y nghia
giita nghiém thirc ¢6 bo sung 50% Spirulina trong khau phan an voi nghiém thuc doi
chting 100% bot cd. Tuy nhién, thay 75% Spirulina thi ¢6 anh huong bat loi. Spirulina
cling dugc d& nghi thay thé mot phan bot cd trong ché do an coa cd ro phi O.
mossambicus.

Boonyarapalin va ctv (1989) nghién ctru vé su thay d6i mau sic ctia cd ro phi do
Oreoromic niloticus voi cdc ngudn bd sung sic té khic nhau, gém Spirulina marigold,
Pepal meal, bot dau tom, bot nghé va thuc an d6i chimng. Ong thay rang tuong tng véi
cdc loai thirc an trén, mau sic cua cé rod phi thay doi theo thtr tw nau do, vang lam, lam,
cam va hoi cam. M6t nghién ciru khéc ciing cho biét sic t ciia ca chép tré nén ¢am hon
khi cho cd an khau phan c6 bd sung 10% Spirulina. Ngudn cung cip sic to khdc 1a
Marigold petal chi cho su bién ddi mau nhe (Wutiporn-Phromkunthong, 1984). Su bién
d6i mau sic cua tdm sd nudi cling duge Okada va ctv nghién ctiru. Céc tac gia nghién ctru
sir dung cdc ngudn bd sung carotenoid khic nhau trong khau phan an cua tém tir B-
caroten, Spirulina, Phaffia va krill oil. Ho nhan théy Spirulina cho Kkét qua tdt nhat vé su
gia ting ham lugng caroten trong vo cua tdm. Nén cho tém an voi khau phan chira 3%
Spirulina trong 1 thang trudce khi thu hoach.

Truong Pai hoc Nong nghiép Ha Noi - Gido trinh Dinh duong & Thirc an thuy san 93




Nghién ctru vé anh hudng ciia cic ngudn protein khdc nhau trong khau phan an
cua tom theé (Penaeus indicus), Ali (1992) phét hién Spirulina va dau phung cho stic tang
truong ciia tom tdt hon so véi banh dau dira; hiéu qué sir dung protein thd va gid tri sinh
hoc cua Spirulina cao hon so véi dau phung. Khi wong u tring tdm he (Penaeus) tir gia
doan Zoea 1 dén Mysis 2, Gu va ctv (1989) thay rang 4u tring dugc cho an Spirulina
apletensis va S. platensis cong voi bot dau nanh, dat kich c& 663-757 um, dai hon c6 ¥
nghia so voi thire dn dbi chimg chi ding bot dau nanh. Ti 18 tdm séng ctia nghiém thirc
trén dat 48-53%, cao hon rat nhiéu so véi ddi chimg (11%).

+ Tao khué:

Trong 16p tao khué, loai Skeletonema costatum dugc phan 1ap 1an dau tién boi
Masue (1941) di duoc ding rong rdi va 1a thirc an rat quan trong cta au tring tom bién
Hudinaga da dat dugc thanh cong dau tién trong viéc sir dung tao nay lam thirc an cho 4 au
tring tom, ti 1¢ sdng & giai doan Mysis dat 30%, cao hon rat nhiéu so véi cic két qua
trudc day, chi dat 1% (Liao, 1983). Tu két qua do, nhiéu loai tdo khué khéc nhu
Chaetoceros sp., Thlasiosira, Isochrysis,... cing dugc nghién ctru lam nguén thirc an cho
au trung tdm. Tuy theo ting loai tao va déc diém ctia chiing ma mdi loai déu c¢6 nhing uu
diém va nhuogc diém rleng dbi véi 4u tring tom.

Trong qué trinh phat trién cua linh vyc san xuat tdm giong, ngudi ta da ché bién ra nhiéu
loai thirc an nhan tao dé thay thé mot phén hodc toan bd tdo khué. Tuy nhién, dén nay tao
khué van dugc xem 1a thic an tuoi sdng rat quan trong cia au trung tém. Trong thi
nghiém so sinh vé sy anh hudng cua 9 loai thirc dn nhan tao diing thay cho tao khué
(Chaetoceros) 1am thirc dn cho 4u trung tom, Utama va ctv (1992) nhan théy giam mat do
tao tir 50.000 xubng con 5.000 té bao/ml do viéc thay thé tio bang thirc dn nhan tao van
cho két qua tét, ti 1& song ctia 4u tring tdm giira cdc nghiém thirc van khong khéc nhau,
nhung mat do tao khong thé thap hon 5.000 té bao/ml. Hon nita, Chu (1991) ciing nhan
thdy 4u tring tdm Metapenaeus ensis va Penaeus chinese cho an thic an nhan tao bi
cham 16n va ti 1¢ sdng ludn thap hon so véi tom cho an Chaetoceros garcilis va Artemia.
Két qua thi nghiém cua Chu (1989) cho thay chi dung mot loai tao Chaetoceros gracilis
c6 thé cung cap ché do n day du dinh dudng cho 4u tring tém Metapenaeus ensis tir giai
doan Zoea dén PL6 véi ti 16 séng dat 35-63%. Viéc bd sung Artemia khong lam cai thién
duoc ti 18 séng clia u tring tom.

Bén canh d6, tao khué con déng vai tro quan trong trong nudi nhuyén thé.
Okauchi (1990) thi nghiém tim hiéu vé vai trd cua tao dbi véi spat cua trai (Pzntctada
fucata) va thiy stc ting truong cua spat cho an chi ¢6 tao Isochrysis aff galbana thap
hon so v&i spat cho an két hop Isochrysis galbana va Chaetoceros garcilis. Laing va ctv
(1990) nghién ciru vé gid tri dinh dudng ciia tio khd loai Nannochloris sp. va Tetraselmis
seucica so voi 16 d6i chimg gdom hdn hop tao Chaetoceros calcitral va T-ISO ding 1am
thirc an cho au tring nghéu Manila (Tapes philipinarum), thiy rang au truing nghéu cho
an tao khd c6 siic ting truong bang hodc cao hon so véi cho an dang twoi song, nhung
thap hon so v&i 16 dbi chimg.

3/Luan trung (rotifers)

1.3. Hinh thai
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Rotifer thudc vé 16p dong vat da bao nho nhat. Trong sé hon 1000 loai da dugc
nhan biét, c6 téi 90% loai sdng ¢ mdi trudng nudc ngot. Chiéu dai co thé cua rotifer
khoang 2mm, con dyc nho hon va kém phat trién hon con cdi. Co thé ciia tat ca céc loai
g6m mot sb té bao cb dinh (vi du cdc loai Brachionus chira khoang 1000 té bao) (xem
hinh 3.9 md ta so lugc mot s6 loai rotifer nudc man va nudc ngot).

Rotifer c6 mot 16p vé keratin dugce goi lorica, hinh thai va céac loai gai cho phép
phan biét sy khac nhau gitra cac loai.

Co thé rotifer c6 3 phan 12 dau, than va chan. Pau mang co quan van dong, d6 Ia
cic 16ng hinh khuyén, gitip con vat van dong xoay tron (vi thé rotifer c6 tén gbc Ia
Rotatoria). Than chira éng tiéu héa, co quan bai tiét va sinh san. Co quan dic trung cta
rotifer 12 mastax, mot co quan da duoc canxi héa & viing miéng, ¢6 vai trd nghién nhiing
tiéu phén thirc dn da an vao (xem hinh 4.9).

2.3. Mot vai dic diém sinh hoc quan trong

Rotifer c6 hai nhém loai, nhém loai nudc mdn va nhém loai nude ngot.

Trong nhém loai nudc min, rotifer ding trong nudi 4u tring bién thuong 12 rotifer
kiéu nhé (c6 tén la Brachionus rotundiformis) va kiéu 16n (c6 tén 1a Brachionus
plicatilis). Chiéu dai lorica cta rotifer kicu 16n trung binh 1a 239m/m (130-340m/m), con
ctia kiéu nho 1a 160m/m ( 100-21-m/m).

Rotifer nudc ngot thudng ding trong nudi du tring nudc ngot 1a cdc loai
Brachionus calyciflorus va Brachionus rubens.
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H.4.9: Hinh thai cta Brachionus plicatilis (theo Koste, 1980)
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Doi sdng cua rotifer nudc man kéo dai khoang 3,4 - 4,4 ngay & 25°C. N6i chung,
au tring trudng thanh sau 0,5 - 1,5 ngay va sau d6 thi con cdi dé trang cir 4 gid mot lan.
Nguoi ta cho rang con cdi c6 thé sinh ra 10 thé hé trudc khi chét. Nang luc sinh san cua
Brachionus phy thugc vao nhiét d6 moéi truong, trong pham vi tir 15 dén 25°C tudi con
cdi de lan dau, khoang céch giira hai 1an dé va tudi tho cang ngan khi nhiét 6 cang cao
va sb trimg dé duoc trong ca doi ciing nho hon khi nhiét d6 tang.

Trong vong ddi ctia Brachianus plicatilis thuong c6 hai kiéu sinh san, sinh san vo
tinh (asexual) va hiru tinh (sexual). Trong sinh san don tinh, con céi san sinh tring
amictic (diploid, 2 nhidém sic thé), trimg s& nd thanh con ci amictic. Trong diéu dicu
kién moi truong nao do, con cdl sinh san hiru tinh, sinh ra con céi mictic va amictic. Tuy
khong phén biét duoc vé& hinh théi, nhung con céi mictic thi san sinh ra trimg haploid (n
nhiém sic thé). Au triing no ra tir trimg mictic khong thu tinh thi phat trién thanh con duc
haploid, ¢6 kich thudc nhé chi bang khoang 1/4 kich thudc ctia con cdi, khong ¢6 dng
tiéu héa va bong béng nhung c6 mot dich hoan chira diy tinh tring. Trimg mictic thy tinh
thi ¢6 kich thudc 1on hon va c¢6 mot 16p vo hat day boc ngoai. Pay la nhing tring nghi
ma s& chi phat trién va no ra nhitng con cdi amictic sau khi tiép xic véi moi truong thuan
loi (xem hinh 5.9).

O ' @ amictic female
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absence of fertilization
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H 5.9: Sinh san v6 tinh va hitu tinh cta Brachionus plicatilis (theo Hoff va Snell, 1987)

Diéu kién séng cua rotifer phu thudc vao d¢ man, nhiét do, oxy hoa tan, pH, ham
lugng NH3_ vi khuan.

Brachianus plicatilis c6 thé sdng trong méi truong c¢6 6 man tir 1 dén 97 ppt, tuy
nhién kha ning sinh san tot nhat khi d6 man dudi 35 ppt (Lubzens, 1987). Hau hét céc co
s& uong nuodi rotifer sir dung d6 man 10-20 ppt. D6 min thay doi 5 ppt c6 thé tc ché kha
ning boi va giy chét, nhu vy viéc thay d6i do man phai thuc hién tir tir va than trong.
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Nhiét d t6i wu cho rotifer kiéu 16n thip hon kiéu nho, néi chung ting nhiét do
trong pham vi thich hop thi tdng kha nang sinh san. Nudi rotifer dudi nhiét do toi vu thi
lam cham sy tang trudng cua quan thé. Nhiét d toi uu thich hop vdi hau hét cic nhém

rotifier 14 28-32°C.

3.3. Gid tri dinh dudng cua rotifer

Rotifer rat giau protein (52-59% CP) va chét béo (13% EE), dac biét 1a caic HUAF
(3,1% n-3 HUFA). Rotifer 1a thic 4n 1y tudng ctia du tring tom va cd vi ching c6 kich
thude nhd, boi cham, sinh trudng véi mat dd cao va sinh san nhanh.

Gid tri dinh dudng cua rotifer phu thudc vio moi trudng. Ngudi ta c6 thé ting gid
tri dinh dudng ciia rotifer bang cch nudi rotifer trong cic méi truong duoc lam giau cic
chat dinh dudng nhu acid béo omega-3, vitamin C, protein ...

Vi du ham lugng HUFA cua rotifer nuoi trong moi truong tao Chlorella sp., men
bédnh mi hay cdc moi trudng nhn tao khdc cua hing Selco da thay doi rat nhiéu theo véi
cac moi truong khac nhau, HUFA cua rotifer nudi trong moi truong cua hang Selco c6
thé tang 5-10 1an so véi moi truong tao Chlorella hay tao két hop men banh mi. (so dd
4.9).
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So d6 4.9: Ham lugng HUFA cua rotifer nudi trong cdc moi truong khic nhau (CHL:
Chlorella sp., Men banh mi: BY, Protein Selco: PS, moi truong Selco: CS va Super
Selco: SS)

3.4- Rotifer trong nudi tréng thuy san

Wendy (1991) tur két qua nghién ctru cua Nagata (1989) cho biét Brachionus
plicatilis duge sir dung rat rong rai trén thé gidi trong wong nudi 4u tring cta trén 60 loai
c4 bién va 18 loai gidp xdc. Zheng va ctv. (1994) nghién ciru sir dung rotifer cho tém he
cling khang dinh Brachionus plicatilis 12 mot trong nhitng loai thtc 3n thich hop nhat cho
au trung tom he ¢ giai doan Mysis 3. Brachionus plicatilis con la ngudn thirc n tot cho
uong au trung tom Penaeus monodon, P. indicus va P. merguiensis

Cruz va ctv (1989) bdo cdo c4 bot ro phi cho dn két hop thiic an ché bién véi
rotifer dat duoc trong luong cudi, tée do ting truong hang ngdy va ning suat cao hon so
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voi ¢4 bot chi cho an mot loai thirc an, hoac rotifer hodc thitc an ché bién. Viéc st dung
rotifer lam thirc an cho ca bot mdc du khong lam tang ti 1€ sOng cua cd, nhung lai lam
tang toc do tang trudng va nang suat ca bot.

4/ Artemia

Trong cic khau phan nudi du tring tom va cd, nauplii cia Artemia duoc ding
nhiéu nhét. Hang nam trén 2000 tin cyst khd Artemia duoc ban trén thi truong. Tinh chat
duy nhat cua Artemia la hinh thanh nhiing ph6i ngu, goi la “cyst”, d6 la ngudn thic in
tuyét voi cta Au tring tdm cd. Cyst ¢6 quanh nim voi s0 luong 16n doc theo bo cac ho
nuéc min, ddm phd ven bién hay nhitng rudng mudi trén khap thé giol. Sau 24 gio ap
trong nuoc bién, cyst no ra nhiing nauplii boi tu do va c6 thé tryc tiép dem nudi céc loai
au tring dong vat bién hay nudc ngot.

Saltwaner Froslwwater
i, I3,

Brachionus plicatilis mang tring.
Kich thudc rotifer truong thanh: 100-300 microns

Rerarelia spp.

Ca

H. 3.9: M6 ta so luge hinh thdi mot sb loai rotifer nude méan va nude ngot (Scar 2000)
(a): Rotifer nudc man, (b): rotifer nudc ngot, (c): Keratella spp.
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1.4. Mot s6 dac diém sinh hoc quan trong

Artemia trudng thanh c6 kich thudce trén dudi 1 cm, c6 hai m?it kép, ong tiéu héa
thang, c6 rau anten va 11 cap d6t nguc. Con duc c6 co quan giao céu (penis) & phan sau
cua vung than. Con cdi c6 tir cung ngay sau cap dbt nguc s6 11. Trimg phat trién trong
hai budng trimg & xoang bung. Khi chin trimg trd nén tron va di vao tir cung theo dng
dan tramg (xem hinh H. 4.9).

Con duc

Con cai

Trong moi truong ty nhién, Artemia san sinh cyst, cac cyst nay noi trén mat nudc.
Cyst c6 mot 16p vé cung, mau nau dam, bao v¢ rat hi¢éu qua phdi song ¢ bén trong va

chéng lai duoc cdc diéu kién bét loi nhu khd, nhiét d6 chénh léch tir 0 - 100°C, birc xa
ning luong cao va mot sé dung moi hitu co. Cyst khd c6 thé du trir hang thang hay hang
nam ma khéng anh huong dén do no.

Khi ngdm vao nudc bién, tir hinh tron 16m hai mat, cyst bién thanh hinh ciu bén
trong chira phdi. Sau 20 gio v ngoai ciia cyst v ra, phdi xuat hién véi mang boc bén
ngoai, d6 1a nauplii. Nauplii phét trién qua nhiéu giai doan, khi budc vio giai doan bung
di (phdi treo dudi vo rong) thi ¢6 nghia 1a nauplii da phat trién hoan toan. Sau khi mang
ngoai cua nauplii v& ra, nauplii budc vao giai doan boi tu do (H. 4.9).

Thuyc ra phoi phét trién qua nhiéu giai doan, giai doan dau goi 1a instar I (kich
thudc 400-500 microns, instar I chi song bang chét du trit trong tii 1ong d6), sau 8 gio thi
vao giai doan instar II, & giai doan nay nhan dugc thuc an cé kich thudc 1-50 microns
nhu tao don bao, vi khuan... Sau 15 1an 16t xdc (tir instar I dén instar XV), 4u trung tr&
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thanh Artemia thanh thyc. Binh thuong, 200.000- 300.000 nauplii nd ra tir 1 g cyst chat
luong cao.

Diéu kién tdi uu cho cyst nd: nhiét do > 25°C (6t nhét 28°C), d6 man 5 ppt, nudce
suc khi va tudn hoan tbt, dnh sdng day du, pH = 8, mat do khong qud 5 g cyst/lit nudc.

light

1Bk
1h

dry cyot  hydrated cys
broaking

atart metabollem

hatohing

H. 4.9: Su phét trién cua cyst Artemia tir khi 4p trong nudc bién dén khi nd thanh
nauplii

2.4. Gié tri dinh dudng

Can ctr thanh phén axit béo, Artemia dugc chia 1am hai nhém: nhém chira nhiéu
EFA, phit hop vdi 4u triing ¢4 nude ngot (c6 ¢ Nam My); nhom chira nhiéu PUFA (20:
Sw3) va DHA (22: 6w3), phu hop véi au trung ca nudc man (c & hd Saskachewan
Canada, Greatlake My va Tien-tsin Trung quc).

Cyst clia Artemia gidu protein (50%), chit béo (14%), nauplii c¢6 ham lugng
protein thép hon mot chit nhung ham lugng chit béo lai cao hon (bang 4.9). Ty I¢ acid
amin ty do so v&i protein tong s ctia nauplii cao hon cyst; ham lugng acid amin ciia
nauplii khdc nhau nhiéu theo viing dia 1y (bang 5.9). Pho acid béo cta cyst va nauplii
gidng nhau nhung khac nhau vé micViatmin C trong cyst & dang ascorbic acid 2-sulfate
(AAS), l1a dang rat bén nhung c6 do loi dung sinh hoc kém. Trong qua trinh cyst n¢ thanh
nauplii, vitamin C dugc thay phan thanh dang tu do, c6 d6 bén thap nhung c6 do loi dung
sinh hoc cao d6i v6i au tring tom c4.
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Bang 4.9: Thanh phan dinh dwé&ng cla cyst Artemia bd vé va nauplii instar |

(% chét kho)
H& Nwée Lon Vinh San Francisco
cysts nauplii cysts nauplii
Protein + 50 41-47 +57 47-59
Lipid +14 21-23 +13 16-27
Carbohydrate - 11 - 11
Tro +9 10 +5 6-14

Bang 5.9: Thanh phan acid amin cta nauplii Artemia (mg.g" protein)

(theo Seidel et al., 1980).

Macau, Brazil Great Salt Lake, | San Pablo Bay, CA-

UT-USA USA
Aspartic acid 110 113 141
Threonine 52 48 60
Serine 45 54 77
Glutamic acid 131 135 102
Proline 57 59 49
Glycine 60 60 74
Alanine 46 49 42
Valine 53 52 55
Methionine 22 37 26
Isoleucine 56 68 54
Leucine 89 100 84
Tyrosine 105 66 77
Phenylalanine 51 85 104
Pistidine 49 27 35
Lysine 117 93 87
Arginine 115 97 98
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Bang 4.9: Ham luong axit béo cua cyst Artemia (ving HO 16n, San Francisco)

mg/g
C18:0 Stearic 9.0
C18:1 Oleic 27.2
C18:3 Linoleic 9.1
C18:4 Octadecatetra 11.2
C20:0 Arachidic 1.1
C20:4 Arachidonic 4.5
C20:3 Eicosatrienoic 2.7
C20:5 Eicosapentaenoic (EPA) 4.1
C22:6 Docosahexaenoic (DHA) 0.1
Tong Omega-3 Fatty Acids 4.0

Artemia dugc ding dé nudi Au tring tom penaeid giai doan 4u tring sau va
postlarval; nauplii m&i nd thuong cung cap cho tom ¢ lic khoi phdt giai doan mysis dau.
Tuy nhién, penaeid thuong an tao trudc khi an Artemia, thém Artemia qua som trong chu
ky séng cua tom s& xéy ra hi¢n tuong canh tranh tdo gitta Artemia (Artemia khong dugc
tom an) voi tom. Giai phap thuan tién 12 dung nauplii dd 1am chét (bang cdch ngdm nhanh
nauplii vao nudc néng 800C hay lam lanh ¢ -100C) hay st dung cyst Artemia khur vo.
Tuy nhién au tring tdm nudc ngot lai ¢6 thé s dung tot nauplii cta Artemia, au tring
Macrobrachium c6 thé cho an nauplii méi nd ngay tir giai doan dau.

Au triing ctia nhiéu loai c4 bién nhu ¢4 bon (turbot), ¢4 mii (grouper) chi ¢6 thé sir
dung Artemia sau thoi ky an nhiing mdi nho nhu rotifer. Tuy vay, thoi ky an Artemia cua
au triing c4 bién tuong d6i dai (20-40 ngay) cho nén cyst Artemia van 1a loai thirc an song
dugc tiéu thy nhiéu nhat cta 4u tring c4 bién (dé san xuat 1000 fry can 200-500 g cyst
Artemia).

Artemia 1am thirc dn cho tom bién: Artemia 1a thirc an rat quan trong trong wrong
nudi Au tring va hau 4u tring tom bién. Artemia bat dau cho in khi du trung dat dén giai
doaiin Mysisl hay ngay ca Zoa E2-3. Nhiéu nghién ctru da cho thiy rang, thanh phan
dinh dudng cia nhitng ngudn Artemia khac nhau va ngay ca ¢ nhiing dot san Xuat khac
nhau la khac nhau. Amat nghién ctru anh huong cua cac nguon Artemia khac nhau 1én 4u
tring mot s6 loai tdm bién da cho thay rang két qua tot nhat ¢ tdbm an Artemia c6 thanh
phan HUFA cao nhét

Viéc san xuét g10ng tom cang xanh ctng phu thudc can ban vao ngudn Artemia.
Khong nhu tom bién, du tom cang xanh co6 thé bat dau cho an tur giai doan dau véi
Artemia méi nd. Tuy nhién, cling gibng nhu tdm bién, trong wong nudi 4u tring tdm cang
xanh, ngoai Artremia can bd sung thém céc ngudn thirc dn nhan tao khac dé ting cuong
dinh dudng va ning cao ty 1é séng cua 4u tring.
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D6i voi cd bién, trong san xuat gidng, Artemia thuong dugc bit dau cho an mot
tuan sau khi cho an béng rotifer voi kich ¢& nho. Lugng Artemia can cho san xuét giéng
ca thuong ton hao nhiéu hon so véi sian Xuat gidng tom bién va tém cang xanh. Két qua
san xuat giéng cd bién duoc ning cao rat c¢é y nghia khi Arfemia duoc lam giau héa
HUFA.

Dbi v6i cd nudce ngot, rat nhidu loai ¢4 duge wong nudi truc tiép & ao sau khi hét
giai doan noan hoang. Au tring c4 s& st dung ngudn thirc n ty nhién trong ao nhu téo,
dong vat phit du duoc giy nudi bang cach bén phan. Tuy nhién, ciing c6 nhiéu loai c4 can
dugc wong nudi trén bé nhu’ ca Basa, c4 tra, céd lang .., va vi thé Artemia 12 thirc an rat
quan trong cho san xuét glong nhiing loai c4 nay.

Ngoai ra, trong nghé nudi nudi ca canh, ca au tring Artemia va Artemia trudng
thanh déu dugc st dung cho muc dich san xuét glong hay nudi.

Mic dit Artemia c6 gia tri dinh dudng rat cao va c6 mot 50 loai ¢6 thé dya vao
ngudn thire dn 12 Atermia don doc, song, trong san Xudt glong, viéc bd sung cdc ngudn
thirc an nhan tao hay 1am giau Arfemia 12 diéu rat can thiét va rat phd bién.

5/ Cac zooplankton khac
1.5. Copepod

Copepod c6 hai nhém, mot 1a calcanoid (Acartia tonsa, Eurytemora affinis,
Calcanus finmarchius & C. helgolandicus, Pseudocalcanus elongatus) va hai la
harpacticoid (Tsibe holothuriae, Tigriopus japonicus, Tisbenta elongata, Schizopera
elatensis). Calcanoid c6 rau anten thtr nhat rat dai (khoang 16-26 ddt), con harpacticoid
thi rdu anten ngan hon (khoang 10 dét).

Hau hét copepod truéng thanh c¢é chiéu dai trong khoang 1-5m/m, co thé hinh
6ng, phan trudc phinh to hon phan sau. Than gém hai phan ro rét, d6 1a nguc va bung,
dau 1an vao ddt thir nhat cta phan ngyuc c6. Pau c6 mét va rau anten khd dai. Con duc
nho hon con cdi, khi giao phdi con duc 6m 1dy con cdi bang rdu anten rdi phéng tinh vao
ctra cua 16 tiép nhén tinh cta con cdi, sau d6 ctra dugc bit lai béi mot loai chat gfm dac
biét. Trimg thudng duoc bao bang mot tdi trimg va gin vao dot bung dau tién cta con
cai.

Calcanoid d¢ trimg vao nudc, trimg nd thanh nauplii roi sau 5-6 1an 16t xac au
tring tré thanh copepodite. Sau 5 1an 16t xdc nita copepodite budc vio giai doan trudng
thanh. Sy phat trién tir trimg dén khi truong thanh c6 thé kéo dai mot tuan dén mot nam.
Tudi tho cta copepod kéo dai tir 6 thing dén mot nam. Dudi nhitng diéu kién khong
thuan 1i, copepode c6 thé san sinh trimg nghi (cyst).

Kich thudc cta copepod phu thudc vap loai va sy phat trién ctia cd thé. Nho kich
thudc khac nhau ma dam bao dugc thirc an cho au trung tom ca trong tat ca cic giai doan
phét trién.
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) Harpacticoid Tsibe holothuriae & giai doan nauplii chi c6 kich thude 55 micron
dén khi truong thanh thi ¢6 kich thude 180 micron. Schizopera elatensis c¢6 kich thudce
50-500 micron, Tisbenta elongata c6 kich thudce tir 150 dén hon 750 micron.

) Trong nudi trong copepod, nguoi ta thdy harpacticoid it nhdy cam va dung nap tét
doi véi dieu kién moi ~tru’(‘mg hon calcanoid (d0 man: 15-70 g/lit nhiét d6 17-30°C) va
nhu vay harpacticoid dé nudi tham canh hon.

Nhiéu loai copepod 6n doi c6 thé san sinh cyst gidng nhu Artemia. Cyst ¢6 thé
dung nap d’u’(_)‘C diéu kién lam kho & 25°C va déng lanh ¢ -25°C, ching c¢6 thé chiu dugc
nhiét do thap (3-5°C) dai tGi 9-15 thang.

V¢é mat thuc an va chat lugng dinh dudng, copepod c6 mot s6 uu di€m trong nudi
au trung ca bién nhu sau:

- Copepod c6 thé dem nudi au tring cd ¢ cdc giai doan khic nhau nhu nauplii,
copepodite...

- Chuyén dong zic-zac ciia copepod c6 téc dung kich thich thi gidc ctia nhiéu loai c4.

- Chét lugng dinh dudng ctia Copepode dugc cho 1a cao hon Artemia, protein trong pham
vi 44-52%, ty 1¢ acid amin can d6i trir methionine va histidine. Thanh phan acid béo khac
nhau nhiéu theo diéu kién nudi tréng. Vi du: (n-3) HUFA cua Tisbe truong thanh nudi
bang tao Dunaliella (thAp HUFA) hay tao Rhodomonas (cao HUFA) 1a 0,8% va 1,3%
tinh theo chat khd, 1an luot. Ham luong EPA va DHA lan lugt 1a 6% va 17% cua Tisbe
truong thanh cho an tdo Dunaliella va lan luot 12 18% va 32% khi nudi bang tao
Rhodomonas. (n-3) HUFA cua nauplii thi cao hon Tisbe truong thanh.

- Copepod dugc cho la ¢6 ham lugng enzyme tiéu hoa cao hon Artemia (Pedeson, 1984,
khao sét trén au tring c4 herring da thiy ring copepod dugc tiéu héa tt hon Artemia).

2.5. Daphnia va Moina
+ Daphnia

Daphnia thudc \(é phan b Cladocera séng hau nhu duy nhat & nuéc ngot. Vo
gidp boc toan than, tror ddu va gai dudi (apical spine) (xem hinh H. 5.9).

Hién tai c6 50 loai dugc bdo cdo trén toan thé gidi, trong d6 chi c6 6 loai c6 &
ving dat thap nhiét d6i. Kich thudc cua Daphnia truéng thanh khdc nhau nhiéu tiy thudc
vao thirc an; khi thirc dn phong pht, con truong thanh ¢ vo gidp (carapace) dai gip hai
lan cdc cd thé moéi thanh thuc. Khong nhimg vay, kich thudc cua dau ciing bién doi tir
tron chuyén sang bau duc vao mia xuén va gilta he, nhung tir gitta he tr6 di thi dau lai tro
Ve hinh tron. Su blen dang nay dugc goi la bién hinh theo chu ky (cyclomorph), c6 thé
xay ra do nhimng yéu td noi tai hay do mdi twong tic gitra cic yéu t6 di truyén va moi
truong.
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H. 5.9: So dd giai phiu trong va ngoai ciia Daphnia

Binh thuong, Daphnia sinh truéng tir nauplii to1 khi thanh thuc phai trai qua 4-5
lan 10t xdc, thoi gian 16t xdc ctia mdi thoi ky phu thudc chu yéu vao nhiét d6 (11 ngay &
10°C hay 2 ngay ¢ 25°C) va vao thic an. Céc loai Daphnia sinh san don tinh hdu nhu chi
sinh ra con duc. Trimg dugc san sinh trong tui trang voi 200 toi vai tram trimg. Mot con
cdi c6 thé san xuat vai 0 trimg. Trimg don tinh néu dugc san sinh theo kiéu khong giam
phan thi két qua cho ra nhiing con cdi, nhung d6i khi ciing xuat hién con duc. Su phat
trién cta phdi cladoceran xay ra trong tii 4p (broodpouch) va 4u tring 1 phién ban nho
clia con trudng thanh. Trong diéu kién khong thuan lgi trimg di thu tinh hinh thanh 16p
v6 bao vé phodi bén trong, d6 la céc trimg nghi (cyst).

Gi4 tri dinh dudng ctia Daphnia phu thudc nhidu vao thanh phan héa hoc cua
ngudn thirc an. N6i chung Daphnia ngh&o acid béo quan trong, tuy nhién Daphnia chia
mot phd rong enzyme tiéu héa nhu protease, peptidase, lipase va cellulase, 12 ngudn
enzyme ngoai sinh tot trong rudt ctia au tring c4.

+ Moina

Moina cting thudéc phan bo Cladocera, nhiéu dic diém sinh hoc giéng nhu
Daphnia. Moina phét trién manh & ao va nhiing h6 nudc. Thoi ky dé dat thanh thuc sinh
san can 5 ngay ¢ nhiét do 260C. Con duc nhd hon con cdi, con cdi thanh thuc sinh duc
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chi mang hai trimg nam trong ephippium (xem hinh H. 5.9). Moina nh6 hon Daphnia
nhung c¢6 ham lugng protein cao hon. Sinh khéi ciia moina thuong ding dé nudi 4u tring
c4 hoi van, c4 hdi va cdc du triung cd nuoc ngot hay nudc man khac. Moina micrura cling
dugc bdo cdo 1a ¢6 tac dung tot khi thay thé mot phan Artemia trong nudi 4u tring tom
Macrobrachium rosenbergii.

3.5. Nematode

Nematode, Panagrellus redivivus dugc chimg minh 12 thirc dn t6t dé nudi thanh
cong 4u tring c4 chép, cd silver carp va tdbm Penaeus blebejus.
Panagrellus redivivus 1 loai thirc 3n séng tot vi né c6 kich thude nho (dudng kinh 50
micron), profile acid amin tuong ty nhu cua Artemia (bang 5.9), nhung EPA DHA thi
cao hon cta Artmia. Mat khédc P. redivivus lai c¢6 thé nudi trong rat don gian trong cic
khay chira 70 g bot mi (loai 10,8% protein)/100cm2, sau d6 giit am bang cach phun nudc.
Moi trudng nudi cdy hang tuan duoc bd sung 0,5 g men/100cm2. Khay nudi can giit noi
thodng khi c6 nhiét do 20-230C, khay can che ddy bang vai mong dé tranh con tring.
Nematode c¢6 thé thu hoach hang ngay trong khoang 53 ngay trén cung mot mdi truong.
San lugng tdi da c6 thé dat 75-100 mg/100cm2 sau 3 tuan nudi.

Bang 5.9: So sanh ham lwgng protein va acid amin cda P. redivivus and Artemia

( % of total amino acids) (Watanabe & Kiron, 1994).

P. redivivus Artemia
Protein 48.3 61.6
Amino acids
ILE 5.1 3.8
LEU 7.7 8.9
MET 2.2 1.3
PHE 4.7 4.9
TYR 3.2 5.4
THR 4.7 2.5
TRY 1.5
VAL 6.4 4.7
LYS 7.9 8.9
ARG 6.6 7.3
HIS 2.9 1.9
ALA 8.8 6.0
ASP 11.0 11.2
GLU 12.8 12.9
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GLY 6.4 5.0
PRO 5.4 6.9
SER 3.7 6.7

4.5. Au tring banh xe (trochophora larvae)

Mot sé loai cd bién nhu cd bon, cd hanh... thi rotifer thi qué 16n cho pha nudi
dudng dau cua du tring, 4u tring bdnh xe c6 thé thay thé rotifer. Au trung banh xe c6
kich thudc khoang 50 micron (xem H. 6.9), boi chdm va c¢6 gia tri dinh dudng cao ddi véi
au tring c4 bién (du tring trocophora chtra 15% EPA va DHA so véi tong acid béo.

— Apical tuft

Prototroch

Shell gland

Mantle edge

H. 6.9: Hinh th4i so gian cua au tring banh xe (trocophora larvae)

6- Quan Iy ao nudi dé phat trién zooplanton va thirc in tw nhién

Chat lugng nudce cua ao nudi cd nudc ngot phu thudc vao cac yéu to: vat ly, hoa
hoc va sinh hoc.

+ Yéu 16 vt ly:

Khdc nhau theo cdc vung trong ao nudi (H. 7.9). O ving gidp bo (littoral zone),
cay thuy sinh anh huong dén luong oxy hoa tan (DO) ciia nuéc trong ao. O ving ddy
(benthic zone), tinh chat dit c6 anh huong quan trong dén chat luong nudc. O ving cot
nudc (limnetic zone), sinh vat nudc sdng & viing nay va céc s6 do vé chét luong nudc
thuc hién trong vung nay.

+ Yéu t6 sinh hoc

Yéu t6 sinh hoc lién quan dén cdc sinh vat song trong ao théng qua chu trinh sau:
Vi khuan — Phytoplankton — Zooplankton — C4 & Tém — Chét hitu co ling can —
Vi khuan — Phytoplankton ...
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Céc pha phat trién sinh vat nhu & so d6 cho thdy, pha trudc ¢6 anh huéng dén
pha sau. Phan v6 co va hitu co va chat lugng nudc ao nudi ¢6 anh hudng dén chu trinh
phét trién hé sinh vat trong ao (so d6 5.9).

+Yéu t6 hod hoc

Céc y€u to hod hoc 1a: oxy hoa tan, nhi¢t d, pH, do man, do duc, do kiém va do
ctrng, amoniac, chat dinh dudng.. déu danh hudng dén phét trién cta hé sinh vat trong ao
nuoi.

\-_’_;____\_\_\___,_,———.\_\__'_,_-—'-\-\__\_'_--'_'-\-__,_,--'-_"\-\_
Littoral Zone
Limnetic Zone ¥= .

\x"mﬁ?—' Benthic Zone

H. 7.9: So d6 lat cit cdc ving ao nudi

Boyd, 1998 dua ra cic tham sé vé ham lugng thich hop cdc chét vé co hoa tan
trong ao nudi ghi ¢ bang 6.9.

Giai phdp phat trién zooplankton b?lng viéc bon phén httu co, phan v6 co hoac
phan hitu co két hop vai phéan vo co. Uu diém cta phan vo co d6 1a thic day sinh vat tu
dudng (P 1a nguon thire an rit co ban cua phytoplankton), thanh phan twong d6i 6n dinh,
san 6, d& mua, va t6n it cong va dé du trit. Trong khi, phan htru co (phan gia sdc, kho
dau bong, khd dd twong, bot co alfalfa..) 1am thic day phat trién sinh vat tu dudng
(autotrophic organism) va di dudng (heterotrophic organism), giai phéng CO, cung cap
cho thuce vat, gidp 1am giam do duc, va ¢6 anh huong 1au bén.

Ngoai ra, viéc bon voi cho méi truong ao nudi cling co cdc tic dung nhu: khur
chua, ting pH, ting d6 hoa tan cta phosphor, va thic day su phan giai cua chat hitu co.

Quan ly ao nudi trudc va sau khi tha ca c6 anh huong rat quan trong dén sy phat
trién nguon thirc a an ty nhién, tir d6 c6 anh huong dén nang suat va hiéu qua nudi cd. Sau
day 1a mot diém can chd y:

- Don tay ao trudc khi tha ca. Néu 1a a0 méi dao thi phai dan nuéc vao — ra vai lan
dé rira ao. Tay voi v6i 10-12kg/100m2 ddy ao. Cay bira ddy ao va phoi nang 5-7 ngay.
B6n 16t phan chudng (50kg/100m2 ddy ao). Néu 12 ao cii dd nudi c4, phai thdo can dé bat
het cd, vét bot bun théi, phdt quang bui rAm quanh ao, 1ap kin cic hang héc, dip bo, sta
cong cap thodt nudc. Ty voi voi 8- 10kg/100m2 déy ao va phoi nang 5-7 ngay. Bén 16t
bang phan chudng va phan xanh mdi thtr 30-40 kg/100m2. Bira san phing ddy ao 1-2
luot.
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So d6 5.9: Chu trinh phét trién h¢ vi sinh vat trong ao nudi

Bang 6.9: Ham luong cédc chat hoa tan trong méi trudng ao nudi
(Boyd, 1998 )

Nguyén tb Dang tontai  Ham lugng  Nguyén td Dang ton  Ham luong
trong nudc chap nhan tai trong chap nhan
nudc
Oxy 0, 5-15 mg/l Hydro H+ pH 7-9
Nito N2 Bdo hoa Nito NH, 0,2-2 mg/1
Nito NH; <0,1 mg/l Nito NO; 0,2-10 mg/1
Nito NO, <0,3 mg/l Sulfur H>S; SO, 5-100 mg/1
Carbon CcO, 1-10mg/l  Ca Ca”™ 5-100 mg/1
Mg Mg~ 5-100 mg/l

- Sau khi bon 16t, cho nudc vao ao, loc nude qua dang chan. Mt nuéc ldy vao
chi can 0,5-0,7 m, ngdm ao 2-3 ngly, nudc ao s& ¢6 mau xanh ndn chudi. Trudc khi tha
c4 phai ldy du nudc, dam bao mirc nude sau tir 1 — 1,5m.

- Sau khi tha c4 phai chd y dén viéc bén phan cho ao, c6 thé dung phéan hitu co
nhu phan chudng, phan xanh va phan v6 co nhu dam, 14n, vi... Nudi cd két hop véi chian
nudi (hé thong VAC) vira c¢6 ngudn phan hiru co cho cd, vira kiém sodt dugce 6 nhiém moi
truong do chan nudi.

- Thém nudc méi vao ao nudi ¢4 mdi tudn mot lan (dang cao khoang 0,3m nudc),
sau 2 tuan thdo nudc ddy va thém nudc mdi vao tAng mat. Nhirng ngay c6 mua giong
phai kiém tra bo ao, cong do...Nhiing ngay troi oi buc, thoi tiét thay doi phai theo déi
hién tugng cd ndi dau, néu c4 bi thiéu oxy thi phai xir Iy kip thoi.

- Sau khi thu hoach cé lai thuc hi¢n viéc xur 1y ao nhu trinh bay ¢ trén: vét bun,
don t'fiy ao, bon phan... dé bude vao mot vu nudi cd moi.

Truwong Dai hoc Nong nghiép Ha N¢i - Gido trinh Dinh duong & Thirc an thuy san
109



Chwong 10
CHE BIEN THUC AN NUOI CA VA THUC AN HON HOP

1. CHE BIEN THUC AN HAT
1.1. Tinh chit vt Iy héa hoc ciia tinh bot hat

- Tinh b0t 1a polysaccarid du trir trong hat, ci, qua. Pai phan tir tinh bot
c6 hai cdu tir 12 amyloz va amylopectin.

- Amyloz 14 mdt polyme mach thang do céc phan tir o - glucoz lién két
v6i nhau theo kiéu 1,4 a glucozit. Thong thudng tinh bot hat ngii cc chira 20
—30% amyloz ( gao ngon chira 25 — 30% amyloz, ty 1é niy cao hon hay thap
hon déu lam thay d6i d6 ngon).

- Amylopectin 12 mdt polyme mach nhanh do cédc glucoz lién két véi
nhau qua mach 1,4 va 1,6 o - glucozit. Trong luong phén tir cia amylopectin
1a hang chuc triéu, trong khi d6 amyloz chi khoang 10°.

- Cau tric hat tinh bot khé dac biét, mdi hat c6 mot rén hat (hilum),
xung quanh rén hat 12 cic vong dong tim ( con goi la vong sinh trudng). Cac
hat tinh bot ngli coe thuong c6 cac vét ntt hinh thanh do sy mét nudc nhanh
clia ngil coc trong qué trinh thanh thuc. Chinh nhd nhimg vét nit nay ma
enzym tiéu héa dé thAm nhap tao diéu kién d& dang cho su phan giai. Céac hat
tinh bot cia cic loai cu khong c6 vét ntt nay cho nén khé tiéu héa hon.

Tinh bot ¢6 cau trdc tinh thé, dudi tic dung cua nhiét hay axit, céu tric
tinh thé bi phd v&

1.2- Bién d6i vat 1y, héa hoc ciia tinh bdt trong qua trinh ché bién
1.2.1- Sy gelatin héa
Duéi tic dung clia co, nhiét hodc héa chat, lién két hydro gitta cdc dai

phan tir amyloz va amylopectin bi phd v&, ciu tric ty nhién ciia hat bi bién
doi.
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Khi tinh bt dugc ngdm trong nudc va nhiét d§ nudc tang dan 1én téi
55°C, céc hat tinh bot hit nudc va truong phong 1én. Su truong phong nay 1a
qud trinh thuan nghich, sau khi lam lanh va kho, hat tr¢ lai binh thuong. Tuy
nhién néu ngam nudc va dun néng & nhi¢t do cao hon ( 60 - 80°C), cdc hat
tinh bot mat di cdu tric tinh thé. Nhiét do dun néng cang cao, cang kéo dai va
c6 sy rung dong manh thi cau triic tinh thé cling bi pha v& nhiéu.

Pay 1a qua trinh gelatin héa. Nhiét do gelatin hoa khic nhau phuy thudc
vVao nguén géc tinh bot : tinh bot dai mach 59 - 64°C, tinh bot ngd 62 - 72°C,
tinh bot lda my 65 - 67°C, tinh bot cao luong 67 - 77°C. Gelatin héa c6 thé
xuat hién khi nghién hodc cdn mong cac hat ngii cde, mot sd dung dich kiém

hay axit ciing c6 tic dung thic day qua trinh gelatin héa.

1.2.2- Sw ran danh ( retrogradation) va dextrin hoa

Rin danh 13 qud trinh trong d6 céc hat tinh bot tir trang thdi truong
phong hodc gelatin héa tré vé trang thdi quan ty thanh tirng dam va khong hoa
tan. Két qua cua qud trinh nay 1a lién két hydro giita amylopectin dugc phuc
hoi.

Mtc do rin danh phu thudc vao ban chit, vao ham lugng nudc ty do,
nhiét d6. Sy ran danh cua tinh bot 1am giam hiéu qua tic dong cua enzym, do
dé la giam ty 1€ tiéu hoa.

Dextrin héa 1a qud trinh cat phan doan cic ciu tir amyloz va
amylopectin. Dextrin héa c6 thé thyc hién bang phuong phap xtr 1y tinh bot
b'ﬁmg nhiét do va do am, béng dung dich axit hoac mubi. X ly béng tia héng
ngoai (micronizzing), né bong (poping) 1a cic phuong phap dextrin héa dién

hinh, ty 1€ ti€u hoda tinh bdt tdng 1€n 0 rét.

1.2.3- Tdc dong cua enzym amylase lén tinh bot
Cic o-amylase c6 thé gan vao mot diém bat ky bén trong cua chudi tinh
bot mach thang va bé gy chdng thanh cic doan c6 kich thudc nho hon,

chuyén ching thanh dudng maltoz va dextrin mach thang hoic mach nhanh.

Truong Pai hoc Nong nghiép Ha Noi - Gido trinh Dinh duong & Thirc an thuy san 111




Ciac B-amylase gan vao cdc mach o.1,4 va o.1,6 glucozit & phan ngoai vi
cuia dai phan tir tinh bot, thily phan tinh bt thanh maltoz va glucoz. Déi véi
cac cau tir amylopectin, o-amylase dau tién tic dong vao cdc lién két gan cac
diém phan nhanh va bé gdy chiing thanh céc oligosaccarit ¢6 lién két phan
nhanh. Vé dai thé cdc amylase tdc dong 1én bé mit hat tinh bot, trudc hét o
nhimng chd gy hay nhiing viing khong hoan hao vé cau tric, sau d6 lan toa ra
cdc ving xung quanh, tao thanh cdc hdc hinh nén, x6i mon cdc hat va lam

cho chung hoa tan hoan toan.

1.3- Kj thudt ché bién
Thirc an hat thuong duoc ché bién theo céic k¥ thuat sau (bang 9.1) :
Bang 9.1: T6ém tét cdc phuong phép ché bién thirc 4n hat

Ché bién khd Ché bién wét
Kho lanh Kho néng U6t lanh U6t néng
Nb bong Ngam udt Hap cdm
Nghién bua (Poping) (Soaking) (Steam rollring)
Xir 1y tia hong ngoai | O hat uwét Hap va lam v&
Nghién truc lan (Micronizing) (Steam flaking)
Rang chin Xu 1y kiém Lam gian no
(Roasting) (Alkali treatment) (Expanding)
Ep din Xu ly axit Nau chin
(Dry extruding) (Acid treatment) (Cooking)

1.3.1. Cdc phwong phdp ché bién kho

- Nghién bang biia: trong may nghién, hat dugc dap v& bang hé thong

bia dap. P9 nho cua hat phu thudc vao loai hat, do am cta hat, kich ¢& mat

sang, toc d6 dong hat Ivu chuyén.

- Nghién béng truc lan: hat dugc lam v, bi cdn mong va nghién nho badi

céc truc lan trong mdy nghién. D6 nhé cua hat phu thudc vao kich cd va cau
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tric, toc do ctia vong quay cua con lan va cic yéu td khac nhu loai hat, d6 4m
cua hat.

- N6 bong (popping): day 12 phuwong phdp 1am gidn né va phé v céc hat
bang nhiét ¢ va dp suét cao. Ngd, gao, cao luong, lda mi c6 thé 4p dung nd
bong nhung dai mach, yén mach khong thuyc hién dugc. Nhiét do nd bong
thuong 14 150°C, nhung mirc d6 bung nd khac nhau nhiéu tity theo loai hat va
d6 am cua hat.

- Phuong phép ding séng cuc ngin (micronizing): nho tic dong cta vi
séng, nhiét d6 cua hat tdng nhanh trong khoang 140-180°C véi thoi gian vai
chuc giay thuy theo loai hat, tinh bot hat dugc dugc gelatin héa, vitamin dugc
bao toan.

- Phuong phdp rang chin: hat dugc quay trong mot khoang kim loai
chuyén dong theo chu ky. Nhiét do ctia hat trong qu4 trinh rang dat khoang
150°C.

- Ep duin (extruding): hat dugc ép qua mdt syranh tron, bén trong 1a mot
truc ¢ rianh xodn. Luc ma sit tao ra nhiét do khoang 95°C. Tinh bt duoc
gelatin héa va chat khang dinh dudng ciing bi phé huy, cic chat dinh dudng

duoc bao toan.

1.3.2. Cdc phwong phdp ché bién ot

- Ngam nudc: hat dugc ngdm nude trong khoang thoi gian 12-24 gio,
hat ngém mot lugng nudce.

- Phuong phdp 1 hat uét: hat duge ngdm nude dat ham luong nude 25-
30% sau d6 dem U yém khi 20 ngay. Trong qud trinh 0, cdc enzym cé sian
trong hat s& tic dong dén tinh bot. Chat lugng cuia san pham ché bién s& phu
thudc vao loai hat, nhiét d0 moi truong va ty I¢ nudc trong hat.

- X1 Iy kiém (alkali treatment): hat dugc ngdm hodc phun bang dung
dich xut n6ng do 2,5-4% phu thudc vao loai hat. Cling c6 thé st dung dung
dich amoniac, tuy nhién phuong phép nay déng vai trd bao quan nhiéu hon Ia

lam thay d6i tinh chat vat 1y, héa hoc cia hat.
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- Xir ly axit (acid treatment): x{r 1y axit thuong 4p dung cho hat coc
tuoi, axit dugc dung la axetic, propionic, izobutyric, formic, benzoic nhung
phd bién 12 axit axetic hodc propionic hodc hdn hop cta hai axit nay. Tuy
theo d6 4m cua hat ma ty 1€ axit dugc dung tr 0,5-3% tinh theo khdi luong
hat, d6 am cang cao luong axit cang nhiéu. Uu diém cua phuong phap xir 1y
axit 1a khong can c6 ham u kin ( hat dd ngdm axit ¢ thé bao quan trong tii
polyetylen, trong thiing gb ), thoi gian bao quan c6 thé kéo dai téi mot nam.
T4c dung bao quan ctia hat van con duy tri khi dua hat ra khoi noi bao quan.

- Phuong phép hip cdn (steam rolling): trudc hét hat phai chiu tic dong
boi hoi nudc néng trong khoang thoi gian tir 3-5 phiit, sau d6 hat duoc nghién
bang tryc lan.

- Hap va lam v& (steam flaking): theo phwong phdp nay hat dugc phun
mot luong hoi nudc néng trong khoang thoi gian sao cho do am cta hat ning
1én 18% (v6i ngd mat 12 phiit, v6i hat cao lwong mét 25 phiit). Nhiét do hat
dat dugc khoang 100°C khi dua vao truc lan.

- Hép chin 4p suit cao (pressure cooking): hat dugc ép chin ¢ nhiét d6
143°C va 4p suat 3kg/cm’. Sau khi hap chin nguyén liéu dugc 1am mét cho
dén khi nhiét d6 con 90°C va ham am giam con 20% trudc khi cdn va nghién
bang tryc lan.

- Phuong phap lam gidn n¢ (expanding): theo phuong phdp nay hat
duoc hép chin trong diéu kién c6 hoi nuéc & ap sudt va nhiét do cao (
15kg/cm?, 200°C trong 20 gidy ). Dudi dp suat va nhiét do cao, hat bi truong
phong sau d6 gian no dén muc tdi da.

- Ep vién (pelleting): théng thuong ngudi ta dua hoi nudc néng vao
khdi nguyén li¢u dé dwa nhiét do 1én khoang 60-94°C, & nhiét d0 nay mot
phan tinh bot duoc gelatin héa. Nho stic ép cua tryuc lin trén syranh, vién thirc
an dugc hinh thanh khi chui qua cac ranh cta thanh syranh.

3. THUC AN HON HOP VA CONG NGHE THUC AN HON HOP
3.1- Phén loai thtrc an cong nghiép
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* Pinh nghia:

Thirc dn cong nghiép 1a mot hon hop thic dn bao gdm mot s6 nguyén
liéu da qua ché bién va phdi hop theo cong thirc ciia nha ché tao, dap tmg nhu
cau dinh dudng ciia tdm va c4.

* Cdc loai thtrc an hon hop: c6 hai loai:

+ Hon hop hoan chinh: ddy du céc chat dinh dudng, khi cho an khong
phai bo sung thém bat cir mot chat dinh dudng nao khic (dung trong hé théng
nudi cong nghiép).

+ Hon hop bd sung: bd sung thém maot sé chat dinh dudng can thiét nhu
vitamin, chat khodng. ..

* C4c dangthtrc &n hon hop :

C6 nhiéu dang TACN cho tdm va c4 nhu dang kho, dang uét;
trong d6 lai chia lam dang bot hay vién, dang manh hay hat.. ., mdi dang doi
hoi mot cong nghé san xuat riéng (so d6 9.1)

THUC AN TS
/ \

KHO KHONG KHO
BOT ROI VIEN AM (MOIST) UOT (WET)
——=Khong ép dud

. » Khong tao hinh

VIEN NOI [*

— Dang chdo

-, Dang béanh

v —»Dang thoi
VIEN*CHIM - EPDUN |
MANH, HAT

So'd6 9.1 Cdc dang Thirc an cong nghiép cho tém va cd
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3.2- Tiéu chuan chat lugng cua thirc dn hdn hop

* Po am:

Ham am ctua TACN (dang kho) rat quan trong vi ham am cta thirc dn
c6 quan hé dén su phat trién cua vi sinh vat tir d6 anh huong dén thoi han st
dung. Bang 2 sau diy cho biét mbi quan hé gitra ham am cua thirc an dén su
phat trién cta vi sinh vat va con trung.

Bdng 9.2 Moéi quan hé gidta ham dm ciia thirc an voi sw phdt trién ciia con
trung va vi sinh vt

Ham am thtc an Do am khong khi Hau qua
(%) (RH%)
0-8 0-30 Khong c6 hoat dong sinh hoc
9-14 30 —70 Nhiém con tring khi RH>60%
14 - 20 70 -90 Nhiém c6n tring va moc
20 - 25 90 - 95 Moc va vi khuan phat trién
>25 >95 Vi khuan ting va ndy mam

* Kich thudc:
Kich thudc tuy thudoc vao loai va giai doan sinh trudng cua tom cé
(bang 9.3)
Bdng 9.3 Kich thwdéc vién cua TACN cho cd

Tilapia Channel catfish
Kich c&/tudi Kich co vién Kich co (g) Kich c& vién (mm)
Fry 1-24 gio liquify 0,02 - 0,25 0,4-0,8
Fry 2-10 ngay 500 microns 0,25 -1,50 0,8-1,4
Fry 10-30 ngay | 500 —1000 microns 1,50 -5,00 1,4-28
Juvenille 500 —1500 microns 5,0 -20,0 2.8-40
1-30g I —2mm
20-120¢g 2 mm
125-25¢ 3 mm
>250 g 4 mm
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* Tiéu chuan cam quan:
Thirc an phai c6 mau déac trung cua nguyén liéu trong hon hop c6 mui
thom, khong ¢6 mui moc hodc hoi thai...

* Tiéu chuan dinh dudng:

Tiéu chuan nay tuy thudc vao loai va giai doan sinh truéng cua tdm cA.
Cdc tiéu chuan thuong dugc quy dinh la nang lugng (DE hodc ME tinh theo
MJ hay Mcal/kg hon hop), ty 1€ P/E, protein va mot s axit amin, chét béo va
axit béo n-3, mot s6 chét khodng (Ca, P...), mot s6 vitamin ( cac chat nay
duoc tinh theo % hay g, mg/kg hdn hop).

3.3- Céc quy dinh phdp luat dbi vai thic an hdn hop

Thitc hdn hop 14 mot loai hang héa cho nén phai tuan tht nhitng quy
dinh phép luat ctia loai hang héa nay, nhitng quy dinh nay phai dugc thé hién
trén nhan hang.

Nhirng quy dinh nay gom:

- Ham am :di Vol hon hop kho, ham 4 am duoc quy dinh 1a <14%.

- Ham luong tdi thiéu chét dinh dudng (dbi véi cd chat dinh dudng quy
nhu protein, axit amin, chat béo, Ca, P...) va ham luong t6i da cdc chat dinh
dudng (ddi v6i cdc chit dinh dudng giy anh huéng xau dén sinh trudng va
hiéu suét st dung thtrc dn cua dong vat nhu tro, cét san (khodng khong hoa tan
trong axit HCI), chat xo.

- Céc chi tiéu vé sinh an toan: bao gdbm cdc chi tiéu vi sinh vat gdy bénh
va nam mébc doc hai (nhu aflatoxin...), cdc chat héa chat doc hai (nhu kim loai
nang Pb, Hg, Cd...), céc thubc (nhu khang sinh...).

- Céc quy dinh vé nhan hang: nhan hang phai ghi tén thuong pham (d6i
v6i nhitng hon hop c6 bd sung thuoc mdt s6 nude bat budc phai ghi trén nhan
hang chit “c6 sir dung thudc’- tiéng Anh: MEDIATED), d6i tuong str dung,
cac phan tich dam bao (guaranteed analysis), cdc nguyén li¢u trong hon hop
(chi ghi tén nguyén liéu khdng can khoi lugng hay ty 1¢), huong dan sir dung,
thoi han sur dung, té€n va dia chi nha san xuét, khoi lugng tinh.

3.4- Cong nghé thirc an hon hop

Cong nghé ché bién thirc an hon hop xuat hién tir nhitng nam 50, ngay
nay cong nghé niy ngiy cang hién dai. & giai doan dau, thirc an hon hop chi
duoc tron b'ﬁmg tay trén san kho, roi tién téi tron co khi, tron lién tuc va bay

gi0 mdy tinh da ki€ém sodt viéc trdn va vién.
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Cac cong doan ctia ché bién thirc an hdn hop gom : nhap kho, cén,
nghién, tron, vién, lam nguoi, bao goi, bao quan (so do 9.4).

Khong di séu vao céc cong doan trén, ¢ day chi nhan manh nhing diém sau :

(1)- Can nguyén li¢u : D¢ phoi hgp ding cong thuce, viéc can chinh xéc
nguyén liéu 1 rit quan trong, c6 mot sd nguyén liéu can phai nghién trude khi
cén, can thic an bo sung phai chi y vi khéi luong nho va dat tién.

(2)- Nghién : Day la cong doan ton nhiéu ning luong nhat. Chi phi
nang luong cho viéc nghién thirc n thuy san thuong gap 5-6 1an so chi phi
ning luong cho viéc nghién nguyén liéu lam thic in cho dong vt trén can.
(Vi du: mdy nghién cong suat 22 KW/gid, néu ngdé dem nghién min, mdi gid
nghién dugc 200kg, con nghién tho thi dugc t6i 2000kg).

Nguyén liéu

nghién min

Botngd Dot gao dd tu’ggg \f)m
dinh luong

tron

lam chin so bo

tao hinh (VIEN)

lam chin

@kh@

4

A
lam nfuf)i <«— phun phu gia

bé vun

phan loai

|

can, déng bao (So do 9.4: Cong nghé thirc dn hon hop)
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Kich thudc nghién phu thudc vao cong thirc an cho timg loai c4, nghién nho
gitip d& tron va tang ty 1¢ tiéu hod. Tuy nhién nghién qud nho thi khong tot vi
bé mit tiép xidc ting, khé bao quan, ty 18 tiéu hod c6 thé giam. Nghién lam cho
nhiét d6 nguyén liéu ting 1én ( 10 — 20°C) do vay mdy nghién phai c6 thiét b
lam mét ( quat, ...). Thudng trude khi nghién ngudi ta phai loai bo kim loai va
nhiing tap chét khéc.

(3). Tron : Tron 1a mot “ nghé thuat”, chir khong phai “ky thuat”. Muc
dich ctia tron 12 1am cho hdon hop déng nhat. Pdi véi thitc an c4, viée tron déu
cang can thiét vi hang ngay c4 an it, tron khong déu lam cho lugng thirc an an
vao bién dong. D6i véi quy md nho, dé tron déu nguoi ta dua thém chat mau
vao dé 1am chat chi thi. Thirc 4n bo sung khi dua vao hdn hop phai tron trude (
& dang premix) va dam bao khéi lugng khong dudi 1 kg tinh cho 100 kg hdn
hop.

Mady tron c6 hai loai may :

+ M4y tron ding ( vertical mixers) : Tron béng vit xodn & toc do 100 —
200 vong/phit, thoi gian tron kéo dai 10 — 15 phit. Mdy tron dimg khi phai
tron thirc an cung véi chat 1ong thi it hiéu qua vi chit 16ng ¢6 khuynh hudng
tao thanh nhimg cuc nhé chir khong bam déu vao nguyén liéu kho.

+ M4y tron nam ngang ( horizontal mixers) : Thoi gian trén ngan hon (
3 — 6 phiit), mdy nay ciing thich hop véi viée tron 8% chét 16ng trong hdn hop,
mdy nay dit hon mdy tron ding.

(4). Vien :

+ Vién nguoi thirc an da tron, dua vao may dap vién ¢ nhiét do trong
phong. Pua d6 am ctia khoi thtic an 1én 15 — 16%. Vién thuc hién bang cich
ép dun cho nén trong qud trinh vién nhiét do ting 1én 60 — 70°C, sau d6 vién

dugc 1am kho va 1am ngudi dén nhiét do trong phong.
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+ Vién néng ( conditioner pelleting) : Hon hgp thitc dn dwoc 1am néng
béng hoi nudc khd nho mdt bo phan tao hoi nude nong. Hon hop thirc an dugc
ép bang may dap khudn dé tao vién, sau d6 vién dugc 1am kho va 1am ngudi.

Trong cong nghiép thirc an hdn hop can chi y dén chat lugng vién thirc
an. Chat luong vién (chi xét vé khia canh vat 1y) thé hién & do climg, 46 béng,
do gelatin hod, do chin va do bén véi nude khi sir dung.

Chat luong vién phy thudc vao nguyén lidu dua vao ép vién, thiét bi va

cong ngh¢ vién.

+ Vé nguyén ligu:

- Khéi luong riéng, két ciu va thanh phan hod hoc nguyén liéu. Hon
hop nguyén liéu c6 khéi lugng riéng (klr) 0,4 g/cc khi duge ép thanh vién c6
klr 0,5-0,6 g/cc (voi khudn vong, dp xuat vién 1a 75-600 kg/cm?).

-Thirc an nhiéu xo vién ctng hon thic an it xo.

-Thtrc dn nhiéu m& (>8-10%), nhiéu nudc (>15%) lam giam chat lugng

vién (giam do cung).

+ Vé cong nghé:

Quan hé giita duong kinh x d6 dai khudn vién; tbc do quay ctia khudn,
téc do thiic dn da vao budng nguyén lidu; lwong hoi nudc vao khudn; d6 am
khong khi déu c¢6 anh hudng dén chat luong vién thirc an.

(5). Péng bao : Thiic an hdon hop roi hay vién dugce bao géi bang tii
polyetylen, bén ngoai bang bao dtra. Dy trit noi khé rdo, thodng mat, tranh
chudt bo xam hai.

3.5- Nhiing thiét bi can thiét cho mot nha mdy thirc dn hdn hop cho tom va ci
Sau day xin gidi thiéu nhitng thiét bi can thiét dé san xuat cic loai thirc
an hon hop khéac nhau cho tom va ca (bang 9.4).
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Bang 9.4 Céc thiét bi can thiét dé san xuat thirc an hon hop khod
cho tébm va ca

Bt Vién néi | Vién chim | Hat
. + + + +
Mady nghién (grinder)
Mady tron kho (dry + + + +
mixer)
Mady nang (elevator) ? +
Bang tai (conveyor) ? + e 9
Mady ep vién (pelleter - + +
and dies) -
N6i ndu hay may ép dun - + - -
(coooker/extruder)
Surge bins ? + + +
Mdy lam ngudi/lam kho - + + +
(coooler/dryer)
May phun m0 (fat - ? ? ?
sprayer)
Noi hoi (steam boiler) - + + +
May dap manh -
(crumbler) - - +
Mady nang (sifter) - + + +
May khau bao (bag + + + +
sewer)
Can (scales) + + + +

So d6 mdy nghién bia

won

Mdy tron ngang
(Continuous ribbon mixer)

Mdy tron ding

o/

[e] [} g i




Die Wear Depth Gauge

KHUON VIEN

Sodd 9. : Mdy ép vién

Cau hoi :
1- Nhitng bién ddi vat 1y, hod hoc cua tinh bot khi ché bién.
2- Ky thuat ché bién thtc an hat.
3- Cho biét dic diém céc loai thtrc dn hdn hop va céc dang thtc in hon
hop cho tom va ca.
4- Céc khau chinh trong cong nghé san xut thtrc an hdn hop cho tém

va ca.
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~ Chwong11
PHOI HOP KHAU PHAN

1. KHAI NIEM CHUNG:
Khau phan 12 mét to hop thirc an thoa méan nhu cau dinh dudng ctia dong vat.
Nhu cau dinh dudng gom:

- Nhu céu xé4c dinh trong phong thi nghiém (Feeding standard or Nutrient

requirement).

- Nhu cau trong nudi dudng thuc té (Nutrient allowance): nhu cau xéac

dinh trong phong thi nghiém + s6 du an toan (margins of safety).

Vi du:
Khau phan cho catfish kg

Tén thuong pham cua Bot cd thuong pham 15,17
thuc an: Kho d6 tuong 8,50
Bio-Optimal Kho lac 8,50
Bot mi 18,70
MG& lgn 5,11
Dicanxiphotphat 1,04
Mudi in 2,00
Chét két dinh 2,00

(Cacboxymethyl xeluloz)
Premix vitamin 0,92
Nudc 38,56
‘ T.C: 100,00
Thanh phan dinh dudéng  Protein (%) 34,5
Chat béo (%) 10,8
Tro (%) 11,9
Ca (%) 1,0
P (%) 1,2

Thanh phan trén d4p tng nhu cu dinh dudng cho cd chamel catfish, trong 5
thang ca tang 624% va FCR 1a 1,1.
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Nhiéc lai mot s6 nhu cau dinh dudng cua ca va tom (theo Michael B. New
trong cudn Feed and Feeding of Fish and Shrimp — FAO 1987).

1- Cd da tron (Channel catfish)
Nhu ciu dinh dudng cta c4 nay duoc My nghién ciru nhiéu:
Lipit 10% (thi nghiém)
8% (thuong pham)
Protein  tir fry dén fingerling 35-40%
- fingerling dén sub-adults ~ 25-35%
- adults va broodfish 28-32%
Axit amin:  lysine 5,1% cua thuc an.

methionin e(khong c6 cystine) 2,3% cua protein.

Photpho hiru dung (P av.) 0,5%
Mubi dn 0,5-1,0%
DE kcal/kg 2700-3200

Chii y: nudi thim canh, bot c4 trong hdn hop khdng nén < 7,5%, protein
dong vat khong <14%.

2- Cd chép

2.1- Common carp

Lipit tir 18% trd 1én(nhiéu lipit thi tiét kiém dugc protein)
Protein 25-38%
Lizin 5,7% cua thuc an.

Metionin  3,1% cua protein (khong c6 xistin).
Photpho hitu dung 0,6-0,7%.
DE kcal/kg 2700-3100.

Chii y: it nhat c6 1% axit béo 3 va 1% axit béo w6, can c6 ham luong
lipit cao trong giai doan sinh san.
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2.2- Indian va Chinese Carps

Nhu cau chung cho céc loai cd an tap nudc am (warmwater omnivorous
species) nhu sau:

Chéat dinh dudng Fry&Fingerling | Juvenilles & Broodfish
Grower

Lipit (min%) 8 5 5

Protein (min%) 30 25 30

Ca (min/max%) 0.8-1.5 0,5-1,8 0,8-1,5

P av.(min/max %) 0,6-1,0 0,5-1,0 0,6 -1,0

Lizin 6,7 6.4 6,0

(min%protein)

Metionin/xistin 4,0 3,6 3,3

(min%cuaprotein)

DE (kcal/kg) 3100 2800 2800

3- Tilapias

Nhu ciu sau ddy rit ra tir nghién ctru cta Jaucey va Ross 1982:

Lipit 10% (tir fry dén 0,5g); 8% (tlr 0,5 dén 35g)
6% (tir 35g dén market size)

Protein 50% (tir fry dén 0,5g size); 35% (tir 0,5 dén 35)
30% (tir 35 dén market size)

Lizin 4,1% protein thuc an

Metionin + 50% xistin  1,7% protein thic an

Cacbohydrat tieu hoa  25%

Xo tho 8 —10%.

DE kcal/kg 2500 — 3400

Chii y: Hon hop khong chira duéi 1% axit béo w3 va 1% 6 .
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4- Tom

Chét dinh | Penacus Penaeus Penaeus Macrobrachium
dudng Jjaponicus monodon setiferus rosenbergii
Lipit ? 2,5-10,0 3-8 2,5-6,0
Protein 48 — 60 35-39 20-32 20-25
Lizin 9,2 ? ? ?
Metionin 2,7 ? ? ?

Chii y: Hon hop can chita 1-2% axit béo ®3 va nhitng HUFA khic, ty 1¢ axit

béo w3/w6 phai cao, protein dong vat bién ddi v6i tom rat quan trong.
Xem thém bang nhu cau dinh dudng cho c4 cia NRC-1993 o rphan phu luc.

2. PHOI HGP KHAU PHAN.

2.1- Nguyén tic chung.
Khi phéi hop khau phan phai:

- X4c dinh nhu ciu dinh dudng cta c4: nhu cau cta cd gdm nhu cdu protein,
ty 1& P/E, nhu cau axit amin, chat khodng ( Ca, P va céc khodng khéc)
vitamin, xo, carbohydrat (khong vuot qua 30-40% khau phan tuy loai).

- Lya chon nguyén liéu thirc an va biét thanh phan dinh dudng cua thirc an
da lua chon.

C6 thé sir dung bang “Thanh phan dinh dudng thirc dn cho tom, c4” cta
ADCP (Aquaculture Developpement and Coordination Programe - FAO) &
phan phy luc. Trong bang c6 ghi thanh phan protein thd, chat béo, xo thd,
tro, chét chiét khong N, Ca, P, met.+xist., lizin (tinh trén co s& chat kho cua
thirc an) va nang lugng ti€éu hod (DE kcal/kg). DE cua thic n cho tom, ca
tinh trén co s¢ gid tri DE ciia 1g céc chat dinh dudng trong thirc 4n theo
khuyén cdo cia Michael B. New 1987 (bang11.1).
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Bang 11.1  Tinh todn gid tri nang lugng ti€u hod (DE) cho c4

Chat dinh dudng Nang lugng thd (GE) | Nang lugng tiéu hoa
(kcal/g) (DE kcal/g)
Cacbohydrat (non legumes) 4,1 3,0
Cacbohydrat (legumes) 4,1 2,0
Protein ( animal ) 5,5 4,25
Protein ( plant) 5,5 3,8
Chét béo 9,1 8,0

2.2- Phéi hop khau phan (chi gidi thiéu phuong phdp phdi hop thong
thuong):

+ Phwong phdp hinh vuong Pearsson.

Vi du 1: hiy phéi hop 1 hdn hop c6 25% protein gdm kho dau dira (chta
20% protein) va bot cé (chtra 60% protein).

Kho dau dira 2b 4 (35/40) x 100 = 87,5/100
25

Bot ¢4 60® *5  (5/40) x 100 = 12,5/100
40)

+ Phuong phap giai phuong trinh.
Vi dy 2: Lay lai thi du 1, goi x 12 kg kho dau dira va y 1a kg bot cé trong 100
kg thirc an, ta c6 phuong trinh 2 4n sb:
0,20x + 0,60y = 25 (1)
x + y =100 (2)
Giai phuong trinh trén ta duoc x = 87,5 kg va y=12,5 kg.

Vi du 3: Phéi hop 1 khau phan c6 35% protein tho (CP) bing cdc nguyén

liéu sau cho cé 16 phi:
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Bot cd 60%CP, cam gao 10%CP, khd dau d6 twong 45%CP. Hon hop
cubi cling chtra protein dong vat khéng qué 1/3 lwong protein khau phan.
Hon hop chita 4% premix vitamin - khodng, 4% m& va 2% chat két dinh.
Giai:

Goi x: kg bot cd trong 100kg thtrc an hon hop

y: kg cdm trong 100kg thirc an hon hop

z : kg dd twong trong 100kg thirc in hon hop
Céc chat b6 xung da c6 trong hon hop:

4 premix + 4% md + 2% chat két dinh = 10%

Giéi han protein dong vat: 0,60x =35/3=11,67
Ta lap dugc phuong trinh:
0,6 x+ 0,1y + 0,45z=35 (1)
X+ y + z =(100-10) (2)
0,6 x = 11,67 (3)

Toe3)tacé x=11,67/0,6 =19,45
Thay gié tri cua x vao (1) va (2), ta c6 phuong trinh:
0,1y + 045z = 23,43 4)
{ y + z = 70,56 (5)
Giai phuong trinh ta dugc:
x= 19,45 y=42,03 7= 138,42

T6ém lai khau phan cé:

Bot cé 19,45kg
Cam 42,03kg
Kho d6 tuong 38,42 kg
Premix 4,00kg
Md 4,00kg
Chét két dinh 2,00 kg
100,00
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Ngoai cdc phuong phap don gian trén, phuwong phap phdi hop khau phan
bang céc chuong trinh phan mém trén mdy vi tinh ciing da dugc dp dung

nhiéu trong nganh céng nghiép thirc an thay san.

Cadu hoi on tap:
1- Tiéu chuén, khau phan 1 gi? Cho vi du.
2- Cho biét nhu cau dinh dudng ctia mot s6 loai tdm va c4.

3- Cho biét cdc nguyén tac phdi hop khau phan, cho vi du.
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HON HOP THUC AN, PREMIX KHOANG VITAMIN

1-Hoén ho

PHU LUC 1

CHO TOM, CA.

(Trich trong cuon Feed and Feeding of Fish ang Shrimp

ctia Michael B. New-FAO, Rome 1987)

2- Hon hop khodng s6 2 (Catfish).

khoang s0 1 (Trout, Carp, Tilapia, Catfish).
Chdt khodng mg/g premix
Fe 50
Cu 3
Co 0,01
Mn 20
Zn 30
1 0,1
Se 0,1
Nguon: Chow, 1982
Premix dung vé6i mic 0,1% khau phan.
Chdt khodng So6'luong (g)
CaCO, 150,0
MnSO,.H,0 15,0
7ZnS0,.7H,0 35,0
CuS0,.5H,0 2,0
FeSO,.7H,0 25,0
KI (hodc KIO,) 0,1
NaH2PO4 1000,0
Me50, 25203’00
Nacl TC  1500.1

Nguon: Halver, 1982
Premix dung v6i mic 1,2% trong khau phan am.

3- Hon hop khodng s6 3 (Indian Carps).

Chdt khodng ppm trong khdu phan
cuoi cung

CuSO,5H,0 Cu=10

FeSO,.7H,0 Fe =100

MnSO,.H,0 Mn =50

7ZnO Zn =50

CoCl.6H,0 Co = 0,05

KI I =01

CaHPO,

Nguén: Chow, 1982 / Dung & mic 0,1% trong khau phan
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4- Hon hop khodng s6 4 (Tilapia).

Chdt khodng Trong khdu phdn cd nudc Trong khdu phdn cd
ngot (g/kg premix)’" bién(glkg premix)’

CaHPO, H,0 7277775 -
MgSO,.7H,0 127,5000 510.00
Na(l 60,0000 200,00
KCl 50,0000 151,11
FeSO,.7H,0 25,0000 100,00
7nS0,.7H,0 5,5000 22,00
MnSO,.4H,0 2,5375 10,15
CuSO,.7H,0 0,7850 3,14
CoSOLTH.0 0.4775 1.91
Callon 6ELO 0.2950 118
CrCL.6H.0 0,1275 0,51

2 TC: 1000,0000 TC: 1000,00

Nguon: Jauncey va Ross, 1982

1- Diing & miic 4% trong khau phan/ 2- Diing & mic 1% trong khau phin

5- Hon hop vitamin (Trout, Carp, Tilapia, Catfish).

Vitamin mglkg khdu phdn kho
Vitamin A 1000 TU
- Dy 200 IU
- E 10 IU
- K 2
- C 40
_ B, 4
- B, 4
Axit panthothenic 10
Niacin 20
Vitamin By 4
Biotin 0,02
Axit folic 1
Cholin chloride 90
Vitamin B, 0,004
Ethoxyquin 16

Nguon: Chow, 1982
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6- Hon hop vitamin ( Tém bién, tom nudc ngot )

Vitamin mg/g premix

Vitamin A 500 IU

- D, 100 IU

- B, 0,1

- B, 0,3
Pyridoxine 0,2
Vitamin B,, 0,001
Axit Nicotinic 2,0
Calcium Panthothenate 0,6
Axit Folic 0,05
Vitamin K 0,2
Vitamin C 5,0

Nguon: Chow, 1982

7- Mot s6 cong thic thiic an hon hop:

7.1- Catfish:

Channel Catfish Catfish (Clarias&Ophicephalus)

(USA- Vién kho) (Thdi lan- Vién kho)
Bot ca (60% CP) 12,0 %
Bot mau (80%CP) 5,0
Bot long vii 5,0 Bot ca 56,0%
Kho d6 tuong chiét ly 22,5 Cam gao 12,0
Kho dau bong bd vo 12,5 Kho lac 12,0
Distillers solubles kho 8,0 Tinh bot (alpha) 14,0
Cam gao 20,0 Dau ca 4.0
Tam lda mi 10,0 Premix K+V 1,6
Bot co alfalfa (17%CP) 3,5 Basfin (Chat két dinh) 0,4
Muoi iot 1,0
Premix vitamin 0,5

TC: 100,0 TC: 100,0

Nguon: Lee 1981; tacon va Beveridge 1981
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7.2- Hon hop cho Common Carp, Channel catfish, Tilapia spp:

Nguyén liéu Dry growers feed
(Mehico)
Db tuong ép dau 54,00%
Kho dau huéng duong 11,07
Kho mam ngo 7,34
Cao luong 15,00
Cam lda mi 3,00
Mat ri 5,00
Calcium orthophosphat 2,35
Bot da voi 2,54
Premix vitamin 0,60
Premix khodng 0,10
TC: 100,0

Nguon: Chow 1982

7.3- Hon hop cho Tilapia (nudc ngot):

Nguyén liéu Fry-05¢g 05-35g | 35- market
(%) (%) (%)
Bot ca 30 10 5
Bot long vii 15 5 3
Bot thit 5 5 5
Kho d6 tuong 5 12 4
Kho lac 10 12 10
Kho dau bong 5 20 20
Cam gao 10 20 37
Distillers solubles 10 10 10
Premix vitamin 2 2 2
Premix khoédng 4 4 4
Lipit b6 sung 4 - -
TC: 100 100 100

Nguon: Jauncey va Ross 1982
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7.4- Hon hop cho Tém bién :

Vién kho cho P.monodon & Khdu phadn thuc hanh ¢ ao
P. merrguiensis (Malaysia) (USA)

Nguyén liéu (%) Nguyén liéu (%)
Bot ca 27,0 | Bot ca (61%CP) 15,000
Bot thit xuong 10,0 | Kho d6 tuong chiét ly 36,000
Kho d6 tuong 15,0 | Bot dau tom 10,000
Kho ving ép 5,0 | Bot mi giau gluten 20,000
Kho lac ép 5,0 | Cam gao 12,000
Ngo 4,0 | Mo 2,000
Kho dira 10,0 | Chat két dinh 2,000
Cam gao da l1ay dau 10,0 | Premix vitamin 0,500
Bot xanh 5,0 | Premix khodng 0,500
Tapioca 8,0 | Dicalcium Phosphate 1,000
Premix vitamin 1,0 | Vitamin C (boc) 0,038
(+0,02%BHT va
0,015% Ethoxiquin)

100,0 100,000

Nguon: Kanazawa 1984; NRC 1983

7.5- Tom nuGe ngot:

Vién kho (Thdi lan) Vién kho (Indonesia)
1 2

Dau ca 3,0 3,0 Bot ca 20,0
Bot tom 25,0 10,0 Kho d6 twong 9,0
Bot ca 10,0 4.0 Cam gao 45,0
Kho lac 5,0 2,0 Kho dura 20,0
Kho d6 tuong 5,0 2,0 Tapioca 5,0
Gao nghién 25,5 39,0 Premix K+V 1,0
Cam gao 25,5 39,0 TC: 100,0
Guar Gum 1,0 1,0

TC: 100,0 100,0

Nguon: New-Singholka 1982; Manik 1976
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] ‘ PHU LUC2 -
BANG NHU CAU DINH DUONG CUA MOT SO LOAI CA
(NRC 1993)

Nhirng gia tri vé nhu cau dinh dudng trinh bay trong bang dudi day la nhu cau
t01 thiéu cta c4 trong diéu kién thi nghiém. Trong thuc té san xuat nhing nhu
cau nay phai dugc thém mot sd du an toan (margin of safety) dé bu dip cho
nhirng mat mét khi ché bién va du trit, su chénh léch vé kha nang loi dung sinh
hoc cua céc chét dinh dudng va chénh léch vé nhu cau do tic dong ctia mdi
truong. Néu nong dd ning luong hay protein khau phan cao hon hay thap hon
cic gid tri ghi trong bang thi nhu ciu cdc chét dinh dudng khédc cling phai thay
d6i theo .

Nhu cau axit amin, axit béo, vitamin va khodng dugc xéac dinh voi khau phén
tinh ché c6 do loi dung sinh hoc gén 100%, diéu nay can duoc xem xét khi
khau phan duoc phdi hop tir thire n ty nhién c6 d6 loi dung sinh hoc kém hon.

Channel | Rainbow Pacific Common Tilapia
Catfish Trout Salmon Carp
DE kcal/kg 3000 3600 3600 3200 3000
Protein thd % 32 38 38 35 32
Protein ti€uhoa % | 28 34 34 28 28
Axit amin %:
- Arginine 1,2 1,5 2,04 1,31 1,18
- Histidine 0,42 0,7 0,61 0,64 0,48
- Isoleucine 0,73 0,9 0,75 0,76 0,87
- Leucine 0,98 1,4 1,33 1,00 0,95
- Lysine 1,43 1,8 1,70 1,74 1,43
- Met + cystine 0,64 1,0 1,36 0,94 0,90
- Phe + tyrosine 1,40 1,8 1,73 1,98 1,55
- Threonine 0,56 0,8 0,75 1,19 1,05
- Tryptophan 0,14 0,2 0,17 0,24 0,28
- Valin 0,84 1,2 1,09 1,1 0,78
n-3 fatty acids % 0,5-1,0 1 1-2 1 -
n-6 fatty acids % - 1 - 1 0,5-1
Chét khodng:
Ca % R 1E NT NT R
Cl % R 09E NT NT NT
Mg % 0.04 0,05 NT 0,05 0,06
P % 0,45 0,6 0,6 0,6 0,5
K % R 0,7 0,8 NT NT
Na % R 0,6 E NT NT NT
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Cu mg/kg 5 3 NT 3 R

I mg/kg I,L1E 1,1 0,6-1,1 NT NT
Fe mg/kg 30 60 NT 150 NT
Mn mg/kg 2,4 13 R 13 R
Zn mg/kg 20 30 R 30 20
Se mg/kg 0,25 0,3 R NT NT
Vitamin:

A, Ul/kg 1000-2000 | 2500 2500 4000 NT
D, Ul/kg 500 2400 NT NT NT
E, Ul/kg 50 50 50 100 50
K, mg/kg R R R NT NT
Riboflavin mg/kg | 9 4 7 7 6
Pantothenic  acid 10
mg/kg 15 20 20 30

Niacin mg/kg 14 10 R 28 NT
Vitamin B12

mg/kg R 0,01 E R NR NR
Choline mg/kg 400 1000 800 500 NT
Biotin mg/kg R 0,15 R 1 NT
Folate mg/kg 1,5 1,0 2 NR NT
Thiamin mg/kg 1 1 R 0,5 NT
VitaminB6 mg/kg | 3 3 6 6 NT NT
Myoinositol NR 300 300 440 NT
mg/kg 25-50 50 50 R 50
Vitamin C mg/kg

Ghi chu:

R: ¢6 nhu cau nhung khong xdc dinh dugc s6 luong

NR: khong thiy ¢6 nhu cau khi xdc dinh trong diéu kién thi nghiém.

NT: khong test
E: udc tinh

Truong Pai hoc Nong nghiép Ha Noi - Gido trinh Dinh duong & Thirc an thuy san

138




6¢l

ups {nyy up oy J, % Suonp yui(q yuly opro - 19N VH dnysu Sugn 20y 1 Suoni

0€0¢ 691 19°0 €80 9C0 9'1¢ L <9 LL 69% L'16 eung ‘oyed[Io-

LETE LET 670 ¢'8¢C 9 8I11| TCI '8¢ ¢06 BIpU] ‘33D [10-
nupunoln) | €0

uelsed

0S¢ 98¢ 'l L1 6C LSS 816 | ‘Tedw uIN[3-

puejfrey],

8II¢ 9C0 0 9C0 00 89L 7'e 6¢C 0¢ 601 0'88 | ‘ureis MO[[OA-
AZIRIN | [T'H

eIpuy ‘UeIq-

911¢ 9¢0 450 88| I8l 0°0¢C 14 Lel €16 puejrey [ ‘urerd

LLOE ce0 Al €0 ce0 06 90 (40 90 ¢'8 998 | UayoIq ‘paysrod-
Y L'd

BISARTRIN

668¢C ¢'C6 [ LT 90 07¢ L8 ‘sdryoporip-
eooide) ‘eaesse) | $'H

LOSI 090 91 0S| ¢¢l ¢'Ce L1 I'Cl LYl vISAR[RIA ‘USo1J-
YIUIORAY I9IBAA | €D

eIpuj

VL1 L8O 00 ¢eo vCC [9¢| 8Vl L’ST e ¢0¢ ‘puowrz ysay-

eIpuj

6561 CO'I 670 440 961 OIv| LCI 9l 9°¢C S 4 ‘puowr [ ‘Ysoy-
068 uon[ ‘ejeJ[v | 88'd
Y/ | SAT SADHOIN d eD)  dIN  HSV 4D d4  dD 9pod
ad ISNRIN AI(J JO % SV Na QWIRU UOWIWO)) | PI9]

VO —~NQ.L OHD NV DQHL NYHd HNVHL ONV4 :€ D01 NHd




orl

ups {nyy up oy J, % Suonp yui(q yuly opro - 19N VH dnysu Sugn 20y 1 Suoni

9LT ¢C'l 0L0 ¢ol 0°¢9 L'ST | puerreyy ogerisproe-
age[is ysty | ¢C'H

761¢ 0oL'¢ 009 9¢| 0LC 9C 99 ¢ 09 €16 reyfp-

709¢ 6C'¢S CLC £€8'C (019 % 9| 89l 'l [ ¢oL 816 UeIAnIod-
[feewr ystng | LT'H

80¢¢ 960 0 LY 17X4% 6°CS €9¢C MEBIBIQOSIA-
sjonpoid-£q Annod | OT'H

9LC¢ 80°L So’l 8C0 8C0 6'¢ 90 70 Cl ¢'88 ¢'68 [eaW POOIQ-
pooiq fewtuy | T°H

BI[RISNY ‘[ROW

000¢ 6¢£C 01 879 | /YTl - 0°¢C¢ 9¢| 9¢l LY ¢'¢6 | 2uo0q pue  Jeawl-

sjuowoddns
urojoxd ewruy | 1'H

8ELC 68’1l 6C’1 9¢’1 LTO 0OI¢ 'L I'Cl L0 1'9% 6'68 VS ‘Teswio-
PIasS uoNo) | LI'D

600¢ 06'C [47a! 69°0 ¢l'o oO've 79 'S 79 C'LY 8V BUIYD) “OyeIO-
ueaqehoS | 91°D

096¢C S A0 7¢0 8C°0 10 0¢Cs oY 1A 6’8 ['S1 €'C6 | PISARIRIA ‘¥eD [I0-
LLOE 9¢0 ev'o Y ¢e ¢ol LL LCC L'16 | souiddiiyq ‘oyeosio- | Z1'D




TAI LIEU THAM KHAO CHINH

1- Akiyama, T., Oohara, I. and Yamamoto, T., 1997. Comparision of
essential amino acid requirements with A/E ratio among fish species

(review
paper). Fisheries Science 63, 963-970.

2- Ensminger, M.E., 1991. Animal Science. 9" Edition. Interstate
Publishers, INC., Illinois

3- FAO. 1995. Farm-made Aquafeed. FAO Fisheries Technical Paper
343. Rome

4- Gerald M. Ludwig, 1999. Zooplankton Succession and Larval
Fish Culture in Freshwater Ponds - SRAC Publication No. 700.

5- Granvil D. Treece and D. Allen Davis, 2000. Culture of Small
Zooplankton for the Feeding of Larval Fish — SRAC Publication No. 701

6- Granvil D. Treece, 2000. Artemia Procduction for Marine
Larval Fish Culture - SRAC Publication No. 702.

7- Halver, J. E., R. W. Harway, 2002. Fish Nutrition. 3th Ed.
Academic press, Inc. California 92101

8- Jhingran V. G, 1989: Introduction to Aquaculture. United
Nations  Developpement Programme, Food and Agriculture organuzation

of United Nations, Nigerian Institute for Oceanography and Marine research
Projects RAF/82/009

9- Laurent Verschuere, Geert Rombaut, Patrick Sorgeloos, Willy
Verstraete, 2000: Probiotic Bacteria as Biological Control Agents in
Aquaculture

10- Michael B. New 1987. Feed and Feeding of Fish and Shrimp (
A manua on the preparation and presentatition of compound feed for shrimp
and fish in aquaculture ) - UNDP, FAO - Rome

11- Nose, T. and Arai, S., 1979. Recent advances in studies on
mineral

Truong Pai hoc Nong nghiép Ha Noi - Gido trinh Dinh duong & Thirc an thuy san 131




nutrition of fish in Japan. In: Pillay, T.V.R and Dill, W.A. (eds) Advances
n
Aquaculture, Fishing News, Farnham, England, pp, 584 - 590.

12- Nose, T., 1979. Summary report the requirements of essential
amino acids for carp. In: Tiews, K. and Halver, J.E (eds) Finfish
Nutrition and fishfeed technology. Heenemann, Berlin, pp, 145-146

13- NRC (National Research Council), 1993. Nutrient Requirements
of Fish. National Academy Press, Washington, DC, USA.

14- Patrick Lavens and Patrick Sorgeloos, 2003. Live food.
Laboratory of Aquaculture & Artemia Reference Center, University of Gent,
Belgium

15- Primary Industries and Resources SA
(www.pir.sa.gov.au/factsheets). Water quality in freswater aquaculture
ponds
- FS No. 60/01

16- Robert R. Stickney, 2000: Encyclopedia of Aquaculture

17- Rottmann, R.W., J. Scott Graves, Craig Watson and Roy P.E.
Yanong, 2003. Culture Techniques of Moina: The Ideal daphnia for
Feeding
freshwater Fish Fry — University Florida, IFAS Extension.

18- Steffens, W., 1989. Principles of Fish Nutrition. Ellis Horwood
Limited, England

19- Swift, D.R., 1985. Aquaculture Training Manual. Fishing New
Books Ltd., England

20- Webster, C.D. and Lim, C. (eds), 2002. Nutrient Requirement
and
Feeding of Finfish for Aquaculture. CAB international.
PHNN-1 - 12/2006

Truong Pai hoc Nong nghiép Ha Noi - Gido trinh Dinh duong & Thirc an thuy san 132




MUC LUC

Loi néi dau trang 2
Chwong mé dau 3
Chwong 1: Sinh 1y tiéu hod ca 6
Chwong 2: Dinh dudng protein va axit amin 14
Chwong 3: Dinh dudng lipit 27
Chuwong 4: Nhu cau carbohydrat 42
Chwong 5: Nhu cau nang luong 47
Chwong 6 : Nhu cau vitamin 51
Chwong 7 : Nhu cau chét khodng 62
Chwong 8 : Nguon thirc an cho cd 67
Chwong 9 : Thirc in song 85
Chwong 10 110
Ché bién thirc an thuy san va thic an hon hop
Chwong 11 124
Phéi hop khau phan thic an cho cd
Tai liéu tham khdo chinh 132
Phu luc 1- Codng thuc thuc an, premix khodng 133
vitamin cho tom, ca
Phu luc 2: Bang nhu cau dinh dudng ciia cd 137
Phu luc 3 139




	GIÁO TRINH DINH DƯỠNG THỨC ĂN THUỶ SẢN
	Mở đầu
	Chương 1: Sinh lý tiêu hoá của cá
	Chương 2: Dinh dưỡng Protein và Ãit amin
	Chương 3: Dinh dưỡng Lipid
	Chương 4: Nhu cầu Carbohydrate cảu cá
	Chương 5: Năng lượng và nhu cầu năng lượng
	Chương 6: Nhu cầu Vitamin
	Chương 7: Nhu cầu chất khoáng
	Chương 8: Thức ăn động vật thuỷ sản
	Chương 9: Thức ăn sống
	Chương 10: Chế biến thức ăn nuôi cá
	Chương 11: Phối hợp khẩu phần
	Phụ lục 1
	Phụ lục 2
	Phụ lục 3
	Tài liệu tham khảo
	Mục lục




