. KS. DO DOAN HIEP

A

DINH DUGNG & THUC AN

Cho ca




TS. DO DOAN HIEP

Cam nang dinh duéng
va thitc an cho ca



Nha xudt ban Khoa hoc ty nhién & Céng nghé



LGOI NOI DAU

Sau khi cuén sdch "Thitc dn cho tém cd. Sit dung va
ché bién" dugc dn hanh thdng 6/2007; Trung tém nghién
citu xudt bdn sdch va tap chi nhdn dugc nhiéu gép ¥ ciia
ban doc. Nhin chung, cdc y kién déng gép hoan nghénh
cudn sdch da givip nhiing ngudi quan tém dén nudi thuy
sdn gidi quyét duge van dé thitc dn - phdn chi phi lon nhat
(70-80%) cho déau tu nubi thuy sdn. Cubn sdch giip
nhitng ngudi quan tdm cé thé ty gidi quyét thitc dn khi
nudi thuy sdn mét cdch hgp ly, di dinh dudng va tiét
kigm, gop phdn gidm thi€u chi phi, ting khé néng canh
tranh va ty sudt lai khi kinh doanh nudi thuy san. Mét s&
ddc gid (chii yéu la cdc sinh vién chuyén nganh, cdc
khuyén ngu vién) dé nghj trinh bay va gidi thich thém co
58 khoa hoc ciia cong viéc ché bién thitc dn cho cd. Gid
tri kinh t€ cao ciia nghé nuéi thuy sdn, dong gép ciia nghé
cho kim ngach xud’t khdu Quéc gia da va dang la dong lyc
thiic ddy su phdt trién manh ciia nghé nay, tuy nhién vén
con chua tuwong xing vdi tiém ndng va mong mudn ciia
nguoi nudi. Mgt trong cdc nguyén nhdn la do kién thitc
va ky thugt (trong do c6 ndi dung duwgc nhiéu quan tém la
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Cdm nang dinh dudng va thitc dn cho cd

ché bién thitc an) chua dugc phd bién rong rai. Nhdm ddp
ung nhu cdu nay; Trung tam nghién citu xudt bdn sdch va
tap chi, xin gidi thiéu cing ban doc cuén sdch "Cdm nang
dinh dudng va thitc dn cho cd". Trong cuén sdch nay, co
s& khoa hoc ciia tiéu hod, dinh dudng va sdn xudt thitc dn
cho cd, dugc trinh bay k§ hon, nhdm cung cdp kién thitc
co bdn cho nhitng ai quan tdm va giup cho nguoi nudi ty
ché bién dugc loai thitc dn thich ung, vdi gid thanh ha
nhdt, trong diéu kién ciia minh.
Xin trén trong gidi thi¢u vdi ban doc!

Trung tém nghién citu ho trg xudit ban



PHAN 1
KHAI QUAT VE TIEU HOA cUA CA

|. VAI NET VE CAU TAO BO MAY TIEU HOA CUA CA
Ciing nhu cdc dong vat khac; b mdy tiéu hod cia cd
bit dau tf miéng va k&t thic tai hdu mdn. Miéng cé
thudng khong c6 ring; chi ¢6 c4 dit xung quang xuong
khau cdi, vong quanh miéng (cd trén va dudi) c6 hang
ring nhd, sic, nhon, 1am nhiém vu bit, git mdi. Vi
khdng c6 ring; c4 khong c6 dong thdi "nhai" thdc in.
Mot 8 loai cd c6 "ring hiu" (1a hang ring & sdu phia
trong xoang miéng cd, ndm canh gdc cdc xuong cung
mang cta c4, gidp dua thifc 4n xudng rudt, mot s& loai
cd (nhu chép, trim den) ding hang ring nay dé nghién
v3 v6 8¢), cd trdm cd d€ cdt ngdn ¢ thanh cdc doan
ngin. Nhung cd khong c6 ring (kifu "ring ham") dé
nghién ndt thic in. Bdi viy, thong thudng cd "nuét
chitng" thiic an. C4 ciing khong c6é tuyén nudc bot dé
gidp tiéu hod ngay tir diu. C6 sy tuong quan khd chit
ché, thanh quy luit giita vi tri miéng c4 va tinh in cla
chiing. Miéng c4 ¢6 3 dang vi trf so véi truc gita thin c4
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Cdm nang dinh dudng va thitc dn cho cd

(ta tudng tugng ra) 12 miéng trén, miéng gilfa va miéng
dudi: C4 dn phil du, thudng c6 miéng trén va mi€ng gilta
(nhw ¢4 ngdo, c4 muong, c4 me), c4 dn ddy &t phdi c6
miéng dusi (nhu cé chién, cd wdi, cd mrigal, cd chép).

II. HOAT BONG KIEM MO!

P&i véi thifc 4n trong viing nudc, ¢4 c6 thé chon loc
c4c loai thich hgp véi né, tuy sy chon loc d6 chi 1a tuong
d6i; nghia 1a c4 c6 thé skt dung tat cd cic loai thifc dn c6
trong nudc ma chiing c6 thé bi€t duge (k€ cé sinh vat va
phi sinh vit). Tic la:

- C4 c6 thé nhin biét duge biing cd quan cidm gidc
(ngti, s&, nhin).

- C4 c6 thé bit va nudt dugc.

- Hogp véi khiu vi cda c4.

Kh3 nang b4t mbi tréc hét phy thudc vao co quan bit
mdi (miéng) sau d6 1a hinh dang va kich thuSc clia mdi
4n (phai nhd hon miéng). Mbi ¢3 c4 ¢6 ¢d mdi thich hop,
nhd qud hay 16n qué ¢8 d6, ¢4 déu khong dn dudc, hay 1a:
C4 khong th€ in dudc t4t ca thic An ma nd nhén biét.

+ Loai c4 dit nhu qud, vugc...chi c¢6 thé bit duge mdi
sdng, dang boi trong nudc hodc &n ndu trong bui cd/rong,
khong thé bit dugc mbi 4n minh trong bun ddy. Chiing
d6p mdi, rdi giit va nuSt chi khong xé nhé con mdi. C4
trim den, c4 chép va mdt s6 loai, do c6 mém dudi,
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Khdi qudt vé tiéu héa cia cd

khdng c6 ring miéng, chi cé thé bit dugc mdi di chuyén
chim hay khdng di chuyén (trai, 6¢), sau d6 ding ring
hiu nghién v3 v3 rdi chon 14y phin in duge. Ngudi ta da
quan sat dugc hién tugng thd vi vé€ hién tugng "in theo”
clia ¢4 vén véi c4 trim den: C4 vén khéng c6 b6 ring
hau khoé nhu trim den, nén khong thé an &c dudc,
nhung thit 6c lai 13 mén "khodi khdu" cia chiing; bdi
vay, chiing hay bdm theo trim den, khi trim den bit
dugc &c, chiing dung ring hiu nghién v& v& &c rdi phun
ra ngodi, vi vd 8¢ ning va di v3 thinh minh vun nén
chim xudng trudc, phin thit Id litng chim dan sau dé.
Trong liic trém den chd bdt lai phan thit &c, thi c4 vén
"nhanh chan" hon, chiing lao d&n cu6p "chién Igi phim"
ngay truéc mom trim den.

+ Cdac loai cd dn phu du ding ludgec mang (la co quan
loc, ¢6 cdu tao nhu mot mi€ng "miit X6p", nim & phan
16m cda cung mang, dic biét phat trién & cd me; hoic
nhifng gai nhd & trén xuUong cung mang nhu cia ci rd
phi) lam nhi€m vu loc thifc &n tir moi trudng.

+ Trong hoat dong bit mdi & c4, cdc cd quan cdm gidc
nhu mit, dudng bén, khitu gidc, vi gidc, xic gidc, déu c6
tdc dung 10 rét, twong hd nhau.

Dua vao tdp tinh bit mdi, ngudi ta chia c4 1am 2
nhém: "Nhém c4 mit" (nhu qud, vugc, ming...) va
"nh6ém c4 miii" (nhu chép va mot s6 lodi thudc ho chép).
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Cdm nang dinh dudng va thitc dn cho cd

Bling thi gidc, c4 phn biét dugc hinh déng, kich thudc
mau sic con mdi; bing khitu gidc, cd phan biét dugc vat
mdi hay ké thi tif xa; vi gidc va xiic gidc chi nhan bi€t khi
c6 ti€p xiic: rau cd d€ s§ mé, ¢6 vai trd rat quan trong dé
nhan bi€t. Céc chit c6 vi ddng nhu cdc loai ancaloit
khong thdy c6 anh hudng t6i bit mdi clia c4 chép.

III. CO QUAN BAT MO!I VA TIEU HOA

1. Ring cia cd

Ring 13 sdn phdm ciia da, do ting biéu bi va ting da
chinh thifc tao thanh. Vi trf cla ring c4 rit khdc nhau;
tuy thudc vao loai: C6 loai ring moc & ham trén, c6 loai
& ham dudi, c6 lodi cd 2 ham, lai ¢6 cd loai ring moc
trén 1udi; c6 loai ring thudc mot trong cic dang trén, lai
ciing c6 loai thudc 2 hay ¢4 3 dang. Sy sép x€p ciia ring,
ciing da dang, theo nhiéu ki€u khdc nhau: C6 loai thanh
hang, ¢6 loai moc thanh ddm; khong theo quy luit.
Nhung nhin chung, ring déu moc khd chic va dic biét
phi hdp véi tinh an, tap tinh bit mdi clia cd. C6 thé nhin
ciu tao cia ring ma suy ra tinh &n va dinh dudng cia ca:
Ring sic bén ding d€ cit thifc 4n, ring phing dung dé
nghién thitc An. Mot s§ ¢4 dit c6 bd ring sic nhon dé bit
mdi (tdm, c4 nhd, ddng vt nhd); c4 in tap ring hiu c6
dang hinh ban chai, hinh khia 14; c4 an phl du ring hiu
nhd, y&€u; moét s6 cd khdng c6 ring, mbt s& ¢d quan khéic
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Khdi qudt vé tiéu héa cia cd

phit trién thay chifc ning cla ring. C4 trim den va chép
kh6ng c6 rang ham, ring hau cda chiing thay th& chic
ndng ring ham.
2. Réing hdu

Da phan c4 trong ho cd chép (ciprinidae) khéng c6
ring ham, nhung ¢6 ring hau phat trién. Riang hiu do
cip cung mang thi 5 dugc biét hod thanh xwong hau I6n,
c6 khép. Ciing nhu cdc cung mang khédc; ring hau do
ting trung phoi bi phat trién tao thanh, trén xuong hiu
c¢6 1-3 hang ring hiu, nim siu phia trong xoang miéng,
canh gdc xudng cung mang.

3. Lugc mang

Lugc mang 1a cd quan bit mdi clia c4 me, mdc 46
khdc nhau tuy loai, né lién quan d€n mtc d6 thodi ho4
clia ring. Lugc mang ndm trén cung mang, d6i dién véi
td mang qua xuong cung mang, nim & phia 16m cida
xuong cung mang (phia 16i 13 cdc s¢i td mang, 1am
nhiém vu trao ddi dxy. P6 14 tim x8p ding dé loc phi
du. Lugc mang clia c4 me dic biét phat trién, céc 156 x6p
clia lugc mang c4 me tring day hon c4 mé hoa, ching c6
thé giit 1ai c4c loai vi tdo, ¢6 kich thudce >2u. Nhiéu loai
cd khdc, luge mang khdng phat trién: Khi h6 hdp, c4 me
hé miéng, 14y nudc tit moi trudng vao. Nudc méi gidu
0xy va c6 thic dn (12 phlt du sinh vit) s& dugc dua vao
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Cdm nang dinh dwdng va thitc dn cho cd

xoang miéng, khi nuéc duge ddy ra ngoai, phan to mang
s& 1am nhiém vu trao d8i dxy, con luge mang s& loc dé
gilt lai phit du (vi tdo va ddng vat phit du). Cung véi "cd
quan trén mang" (12 kh8i m& hinh xodn 8¢, ndm trén
mang), ring hiu "vé" ddm thic an da gilt lai nay thanh
vién nhd rdi dwa xuSng phin Ong ti€u hod phia sau
xoang mi€ng.

4. Cung mang

Khi 14t, m& nip mang; nhin tif phia bén, ta thdy cdc
cung mang hinh xodn 6c; nhin tit mit lung thdy phia
trude hep, phia sau rong; d6 1a cdc cung mang (sd di goi
"cung mang" vi hinh ddng n6 cong nhu cdnh cung, phia
13i cud cénh cung 14 céc sgi td mang mau d6 sim, 12 noi
trao d8i 6xy; phia 16m 12 lugc mang- cd quan bit mdi cia
c4. Céc loai cd xuong ¢6 5 d6i cung mang, nim trén
xudng cung mang, d5i dién nhau, & 2 phia cda than c4.

IV. TIEU HOA CUA CA
1. Giéi thiéu ciu tao &ng tiéu hod

6ng tiéu héa cla cd (rudt) kéo dai tir sau miéng (hau)
d&n hau mon. C&u tao clia né gdm c6 3 16p: LSp ngoai
12 mang sdi t§ chitc lién ké&t. LSp giifa 14 cd tron; phia
ngoai 1a cd doc, phia trong 14 cd vong va 16p trong-18p
niém mac- Cidc doan 6ng ti€u hod khdc nhau véi cédc
chic niang khdng gidng nhau, chd y&u do 1dp niém mac
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Khdi qudt vé tiéu héa ciia cd

thyc hi€n cdc chific ning va nhiém vy khic nhau. Bo
mdy ti€u hod cia vat nudi (chung) cdn ¢6 cic tuyén tiéu
ho4, bao gém:

3 céc loai vat nudi khéc c4, tuy&n nudc bot, gan, tuy
cung tham gia vao qud trinh tiéu hod. C4 khong c6 tuyén
nudc bot, gan va tuy dugc goi chung 13 "gan tuy tang”
tuy gan va tuy 1a 2 cd quan riéng biét. Tuy clia cd chép
1a 2 médnh nhd, det, mau tring nga, doc theo rudt, bén
canh gan; nhiu lodi c4, tuy niim rai rac doc theo rudt
hay da day. C4c tuyén tiéu hod déng vai trd quan trong
trong "tiéu hod hod hoc" vi chiing sdn xuit va cung cip
cho cd quan tiéu hod cdc loai men (gan ti€t ra mat-gbm
mudi mat va acid mat, gidp ti€u hod m3; tuy tit ra men
trypsin, gitip tiéu hod chit dam); n€u thi€u chiing, "thic
an" mdi van chi 1a "thdc in".

2. Pong théi tiéu hod

Do khong ¢6 ring; qué trinh tiéu hod clia cd mat hin
khd ning "ti€u hod c¢d hoc" (nhai, nghién), ma chi con
kha ning "tiéu hod hod hoc". C4 cling khong c6 da diy.
C4i goi 1a "da day" clia c4 chi 1a doan diu cda rudt non
phinh tora, & c4 dit, "da day" rd hon & "c4 hién". Khi gidi
phéu c4, néu phat hién ra "da day" titc 12 c4 dit. P& khic
phuc tinh trang d6, rudt cia c4 thudng rat dai, véi ty 16
ddng k€ so v6i chi€u dai than. Do c6 rudt dai, thdi gian
thitc dn dugc Iuu giit trong Sng tiéu hod & c4 kha lau.
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Cdm nang dinh dudng va thitc dn cho cd

Trong rudt c4 con nhidu vi khuin s6ng cong sinh gidp cd
tiéu hod thirc an tot hon. Trong nhitng di€u kién binh
thudng (nhiét d6 25-30°C, O, hoa tan 2 2 mg/l), thic dn
thudng luu 2 ti€ng. Nhd khd ning nhu vay, cd ¢6 thé tiéu
hod dugc thic 4n tudi song, ngay cd mdt s6 hat coc, chi
¢6 chim (do khdi co clia mé-da diy rat khoé va cdc hat
s6i vun trong d6 mdi nghién dugc) thi c4 vin c6 thé tiéu
hoé nhd hé men va vi sinh trong &ng tiéu hod. Bdi thé,
khi ch& bién thitc #n cho c4 phdi dugc nghién nhé (dé€
ting cd hdi ti€p xtc vdi men tidu hod trong 6ng tiéu hod
clia cd); nhd vdy, thitc 4n mdi dugc tiéu hod ky va triét
dé. Mot 8 cé dit tham chi khong c6 men tiéu hod, khi dn
con mdi, chinh men tiéu hod trong cd thé mdi da gidp
chiing ti€u ho4.

Bdng 1: Sw phdn bé enzym trong 6ng tiéu hod cd

Nhém | C¢ quan Enzym thiy phin
cd |tituhod | pugrat cachon | Chat béo Protein
Da day 0 0 Pepsin
Ci di, . .

An thit Tuy tang Amylaza Lipaza Erepsin

Rudt (] 0 Trypsin

Tuy tang|Amilaza va Maltaza| Lipaza Trypsin

C4 hién

Rudt 0 0 Enterokinaza Eypsin

Ngudn: Gido trinh nuéi cd; Truong Dai hgc Nong Nghiép 1.
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Khdi qudt vé tiéu héa cia cd

3. Cdc yé&u t6 anh hudng dén tiéu hod ciia c4
Cuong do (mifc do, khd nang) tiéu ho4 phu thudc vio
nhiéu y&u t& ndi tai va ngoai canh:

a. Khoi ligng thitc dn

Ngudi ta da thdy: Khoi lugng thifc #n trong &ng tiéu
hod cang nhiéu thi sy tiéu hod cang cham tr& va mic sit
dung thdc 3n ciing thdp. Pegen (1950) cho c4 Leuciscus
an v6i khdu phin 20mg bt mi/lg thé trong c4 thi thdi
gian thifc &n Iuu trong 8ng tiéu hod 13 20 ti€ng. Né&u ting
dén 150 mg/g thdi gian lvu kéo dai dén 37 ti€ng. Kazikin
(1952) 1ap lai thi nghi€ém nay trén cd vugc perca, v6i
thic 4n 12 du tring mudi, ciing ¢6 nhan xét tuwong tg. Ho
da k€t luan: Lugng thic 4n cung cAp ty 1& nghich vé6i
mifc dd st dung thic dn. Khi ¢4 in qué no, lugng thitc 4n
khong dugc sit dung sé& ting 1&n. Bdi vay, k¥ thuit cho
c4 4n ding, s& 1a: "Iugng it, 1dn nhiéu"; khi thic in du
thira, vira ton lai lJam nhi€ém b&n méi trudng.

Bdng 2: Miic dj sit dung thitc dn phy thudc khdi lugng
thitc dn cung cdp & cd vuoc

Thitc %n (mg) khé |Chst khd duge tiéu hod (%) tg)'i‘::gﬂ":’,; )
7,48 93,6 0,63
15,04 911 0,89
34,01 88,5 115

Nguén: Gido trinh nuéi cd; Trudng Pai hoc Néng Nghigpl.
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Cdm nang dinh dudng va thitc dn cho cd

Knaut (1901) cho c4 chép an dau lupinus v6i cic khiu
phin khic nhau, ciing c6 nhidn xét: Sy tiéu hod cia céc
chét dinh dudng & c4 dudc dn no thudng bi gidm thap.

Bdng 3: Anh hudng ciia ¢ no dén khd ndng tiéu hod
cila cd chép dn bing ddu lupinus

Tiéu ho4 trong 100g ddu lupinus
Mic dp din
Protein Chit béo Hydrat cac bon
Vita phai 352 54 16,8
No 22,1 3,6 10,4
R4t no 189 34 8,8

Ngudn: Gido trinh nudi cd; Truong Dai hoc Nong Nghiépl.
b. Chdt lugng thitc dn

Cha't lugng thifc 4n s& quy&t dinh hé s3 tiéu hod (ty 18
% ctia phin tiéu hod so vdi tdng khdi lugng thic &n cung
cip). T4t nhién; thitc in c6 chdt lugng cang cao, hé s6
tiéu hod sé& cao tuong ng. Sy 19i dung protein & ca khdng
¢6 da day (me, chép, di€c, trdi...) kém lodi cd c6 da day
(hdi, 16¢, vugc...) thiap hon t6i 7,40%. Cac loai bot dong
vat dugc tiéu hod & cd chép khodng 83%, cic loai ddu tdi
95-97%. C4 tré cho dn nhuy&n thé, sau 48 ti€ng, tiéu ho
dugc 74,8% lugng thifc in, n&u cho dn bang bt thi trong
ciing thdi gian chi tiéu hod dugc 55,7%, néu thic in 1a
thit thd, chi dugc 31,1%. P3di véi cd nudi, thiic an c6 gid
tri phdi ddm bdo tiéu hod dugc trén 70%.
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Khdi qudt vé tiéu héa cia cd

c. Anh hudng ciia nhist dp
Trong pham vi nhiét d thich @ng, qué trinh tiéu ho4
cia cd ty 1€ thudn vé6i nhiét dd moi trung (vicé la dong
vét bi€n nhi&t-c6 thin nhiét gidng véi mobi trudng).
Bdng 4: Anh hudng ciia nhigt dp dén khd ndng tidu hod
cia cd(tinh theo%) (Theo Kazikin 1952)

Pic di€m C4 Rutilus Ca chép
thicdn | oo 19°C 22°C 10°C 21°C
Chitkhs | 73,9 79,2 81,8 72,1 81,1

Chftdam | 88,1 87,6 87,3 70 79,3

Nguén: Gido trinh nudi cd; Truong Dai hoc Nong Nghiép 1.

Ngoai nhiét d6 12 y&u t& hang diu (vi qué trinh tiéu
hod hod hoc phy thudc vao tdc do cdc phin ting hod hoc,
toc d6 nay ty 1¢ thuan véi nhiét d6 trong pham vi thich
ng). Theo dinh ludt Walhoff: Khi nhiét d6 ting 10°C thi
toc do phdn \ing ting 2 14n. Macgolin (1940) chi ra: T8¢
do tiéu hod cia c4 chép 1 wdi & 22°C gdp 2,5-3 14n khi
nhiét d6 8°C va gdp 3-4 14n & 2,5°C. Ngoai nhiét do ra;
t3c do ti€u hod clia c4 con phu thude vao ham lugng 6xy
hoa tan trong nudc, noi cd sdng. Nhitng ngudi nudi cd
canh bi€t rit r5: Pong thdi ddu tién cla c4 sau khi thay
nudc mdi la... thdi phan. Béi vay, khi 4p dung vio cong
nghé nudi cd, cdn c6 gidi phdp k§ thuat hang diu la:
b4dm bdo ham Iugng O, hoa tan trong nudc > 1 mg/l, 5t
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PHAN 2
SO LUGC QUA TRINH TIEU HOA

|. TIEU HOA G RUQT NON

Thitc dn trong rudt non, dudi tic ddng cla cdc men
(enzyme) chia trong dich mdt, dich tuy, dich rudt sé bi
phan gidi hoan toan thanh c4c chit don gidn (dudng don,
acid amine, acit béo + glycerin) d€ hap thu qua bi€u mé
niém mac rudt, vao mdu di nudi cd thé. Thic in trong
rudt non hdu nhy duge tiéu hod hoin todn, bi€n thanh
chdt don gidn nhat. Nhitng chit nay tao thanh mot huyén
dich goi 1a "dudng chdp" bao gdm cdc dudng don (nhu
glucose, fructose, galactose), 12 sdn phim phin gidi
hydratcarbon, sifa; cic acid amine (12 sdn phdm phan gidi
protein); glycerin va acid béo (sdn phim phén gidi chat
béo), nude, mdt s§ mudi khodng va vitamine... sin sang
dugc hap thu qua mang rudt vao mau, di nudi cd thé.

II. CAC YEU TO ANH HUGNG PEN QUA TRINH TIEU HOA,
HAP THU CUA CA

D3i v6i vat nudi trén can, mot s6 y&u t& nhur sitc khde
vt nudi, chat lugng thic in va k§ thudt ch€ bi€n, thanh
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Cdm nang dinh dudng va thitc dn cho cd

nhat trén 3 mg/l. Yéu cdu niy khong chi tao diéu kién
cho cé ho hdp, ma con gitip ching tiéu hod tot.

d. Anh huéng ciia tudi

Trong thdi ky ting trudng, sy tiéu hod clia c4 ting dan
theo tudi trudng thanh. Sy phu thudc clia qué trinh tiéu
hoé vao tudi cd do nhiéu nguyén nhin, trwdc hét 1a do
qud trinh hoan thién cdc ¢d quan ti€u hod va cac enzym.
Kizkin khi cho c4 chép dn &u tring mudi, da phat hién:
C4 1 thing tudi chi tiéu hod duge 40% vat chat kho va
84,4% dam trong thic 4n. C4 2 tudi tiéu dugc 80% vit
chat khoé va 89,2% dam (Trich tir Gido trinh nudi ca.
PHNN 1.
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' Cdm nang dinh dudng va thitc dn cho cd

1ap cdc phén xa c6 diéu kién s& ting tinh the&m &n, kich
thich ti€t dich vi. C4 12 dong vt bién nhiét, sdng trong
nudc, nén ngoai cac yé&u td trén, cd con chiu 4nh hudng
cla mdi trudng nudc; trong d6, nhiét d§ va O, hoa tan la
2 y&u t8 quan trong hang dau.
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PHAN 3
CACH PHAN CHIA NHOM CA THEO TiNH AN

C6 nhiéu céch phan chia c4 thanh cdc nhém véi
nhitng dic di€m sSng gidng nhau; nhu nhém ci nudc
lanh, nhém c4 nuéc 4m; nhém cd di cv vi nhém cd
khong di cu; nhém c4 dé tritng dinh, nhém c4 d& tritng
trdi ndi, nhém c4 dé tritng vi... Theo tinh in, ngudi ta
chia c4 ra lam 2 nhém: c4 hién va c4 dir. Nhém c4 hién
gom céc lodi c4 in thyc vit; nhém nay lai dugc phan
lam 2 nhém nhd: C4 in thyc vat bac thdp (tdo; nhu c4
me tring) va dn thyc vt bic cao (rong, cd, 14 - nhu c4
béng, ca trdm cd) va c4 4n min ba hitu ¢ (nhu cédc loai
¢4 troi An troi tring, mrigal) va c4 an tap (nhu rd phi,
chép, diéc, tra, basa...). Nhém cd dit 12 nhitng loai cd |
dn cd, tom va cdc dong vat sOng khac (nhu cd qui, c4
tré, r6...).
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PHAN 4
GIGI THIEU SINH LY QUA TRINH HAP THU

I. DINH NGHTA QUA TRINH HAP THU

Hép thu 1a sy van chuyén céc sin phim tiéu hod ti
1ong 6ng tiéu hod vio méu; c6 nghia 1a dua vt chat &
moi trudng bén ngodi co thé b3 sung cho phén vat chit
da bi tiéu héa trong qud trinh sdng va phat trién (16n 1én)
ctia cd thé. Co quan hap thu clia vat nudi gdm 3 phin 12
da ddy, rudt non va rudt gia. Trong d6, da day chi bap
thu nudc, rugu, mot it dudng don (glucose) va khoang
bdi c6 16p muxin (mau ndu) phi kin. Rudt non 1a co quan
hip thu chii y&u (vi niém mac c6 nhiéu nép gip, lam
ting dién tich tiéu hod, hap thu). Niém mac tao thanh
céc 16ng nhung dugc bao phl bing 16p t€ bao bi€u md
c6 vi nhung (nhitng sgi 16ng nhd, ngén, min, day) khién
khi ning ti€p xdc va hdp thu dugc gia ting ding ké.
Chinh giita d4m 16ng nhung c¢6 cdc dong mach, tinh
mach va mach bach huy&t dé d& dang, nhanh chéng ti€p
nhan c4c chat tif t& bao biu md thdm vao. Rudt gia hap
thu duge nudc, mudi khodng, glucose, acid béo va lam
bay hoi khi CH; H,S.
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Bdng 5: So sdnh khd ndng hdp thu cdc chdt dinh duong
G mot s6 dong vt (theo Dumaev)

Loai dong vat | Protein tuoi Chit béo Hydrat cac bon
C4a chép 78-81% 88% 72,9-82%
Lon 69-76% 48-72% 64-74%
Trau bd 75-79% 71-74% 71-79%

Ngudn: Gido trinh nudi cd Truong PHNN 1.

Knau (1901) nhén xét: C4 ¢6 thé hap thu protein dén
92%; chdt béo 84-96% va hydrat cac bon 76-92% trong
thitc an. D3c biét chdt béo trong thitc in c6 thé chuyén
thing thanh chat béo trong co thé c4 ma rdt it thay ddi;
nén chi't lugng chat béo clia cd thé c4 phu thudc va chat
béo trong thifc dn. Cdc gia stc § trén can (triu, bd va
lon) c6 thanh phin chdt béo chii y&u 1a cédc loai no;
nhung & cd, chi y&u 1a chat béo chura no (vi cd sOng
trong nuéc, n€u cdu tao chit béo no 1a chinh, chiing s&
bi dong cing khi nuéc lanh dén dudi 10°C. Nhiéu khi
nhiét d6 nuc xudng dén 0°C, c4 vin boi 1i binh thudng
14 vi trong dich thé c4 ¢6 chita mudi va chi't béo chua no-
¢6 nhi€u trong tdo va xdc to - destrit, thinh phin chinh
clia min b3 hitu co).

II. BUING VAN CHUYEN CHAT DINH DUGNG
Tinh mach giita 16ng nhung hip thu va vin chuyén
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Cdm nang dinh dudng va thitc dn cho cd

nude, khodng, vitamine tan trong nudc, dudng don, acid
amine; 30% acid béo va glycerin. Sy tiéu hod chit béo
& c4 khd don gidn: hdu nhu chit béo cda thic an dugc cd
hdp thu cd "nguyén ban" phin tl, khi€n trong m3 cd
nhiéu khi c6 cd m3 bd hay md Ign (n€u trudc d6, ca dugc
cho in m3 bd hay md Ign), 1am cho cd bi ¢6 mui dic
trung clia chit béo c6 trong thifc dn. HE bach huyét giita
16ng nhung hdp thu vitamine tan trong dau. Pudng di:
Céc tinh mach giita 16ng nhung thu chat dinh dudng, tdp
trung lai thanh tinh mach rudt, § thanh da day; cic tinh
mach nay d8 vao tinh mach cfta gan dé dudc loc sach,
khit doc, diét khhudn (nh¥ chic ning gan) rdi d8 vao
finh mach chd, sau v& tim di nudi cd thé. Pudng bach
huy#&t cudi ciing ciing d6 vé tim.

Khac véi dong vat mau néng; 3§ cd ngoai khi ning
hap thu chd't dinh dudng thong qua rudt, ching cdn kha
ning hdp thu qua bé mit co thé. Khi ning nay quan
trong khi c4 hap thy cdc loai mudi khodng va cdc
nguyén t6 vi lugng.
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PHAN 5
SO B0 DINH DUGNG CUA CA

Trong khiu phan in; c4 nudi cdn c6 dl chit dinh
dudng nhv protein, hydrat cac bon, chit béo, vitamin,
chdt vi lugng va khodng dé€ ddp tng cdc nhu ciu ciia
hoat dong s&ng. C4c nhu ciu nay thay ddi theo thdi gian,
giai doan sinh trudng, sinh sdn va cdc yéu t6 mdi trudng.
Céc chat dinh dudng cho c4 dugc cung cip tit nhiu
ngudn khic nhau nhu cdc vit s6ng ngay trong mdi
trudng (tdo, vi khuin, rong, c4 nudc...), cic ngudn vat
chdt hitu cd c6 trong moi trudng va thitc 4n bé sung, do
con ngudi cung cap. Thitc 4n dudc dinh nghia 13 ngudn
chit dinh dudng ti nhién dugc tao ra trong mdi trudng va
thitc 4n cling ¢6 thé 1a tir thién nhién hay cdc ngudn chit
dinh dudng dugc con ngudi sin xudt ra va b3 sung cho
mdi trudng. C4 véi tdp quén an rat dic trung; nhu loai
dinh dudng bing vi loc (c4 me), loai &n cb (trim cd,
bong), loai 4n c4 (c4 qud, cd vudc), cd ¢6 thé phu thudc
hoan toan hay mgt phén vao ngudn thitc &n ty nhién nhu
mot s& lodi k€ trén (vi ching chi dn thifc 4n ¢6 sdn trong
tw nhién). Mot s6 lodi cd dn tap (chép, rd phi) it dic
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trung hon va ciing it bi phu thugc vao thitc dn tu nhién
bdi chiing s&n sang dn céc loai thic an cdng nghi€p va
khong c6 ddi hdi nao khdc trong khdu phin in cla
ching. Nhitng loai c4 nay dugc dung 12 d6i tugng nudi
chinh d€ nudi tham canh, nudi theo huéng cdng nghiép,
khi dugc cung cdp thic in hoan chinh vé mit dinh
dudng. Thic in b8 sung thudng gidu protein, song khong
dugc hoan thién vé mat dinh dudng, vi mot s§ chat vi
lugng, vitamin, hormon, enzym... c¢6 trong thdc dn ty
nhién ta cdn chua bi€t hét hudng hd sdn xuat ra ching.
B4i vay, khi nudi c4, & mfc do ndo d6, vin phaicin s6
Iugng thitc &n tf nhién, dd khong nhi€u. Thic &n hoan
thién vé& dinh dudng 12 cic loai thitc 4n dugc phdi hgp tir
nhiéu thanh phin, cho 1én men va sdn xuit qua qué trinh
nén thanh vién bing hoi nuéc hodc diin ép.

V6i cdc vat nudi khdc c4, nhu ciu dinh dudng quan
trong dau tién 12 nudc vi nudc chi€m t&i 70% tdng khdi
lugng co thé dong vt trén can va hon nita § thuy sinh
vat. Tuy nhién, do sudt cd dJi sOng cla cd trong moi
trudng nudc; nén yéu td nay khong codn quéd quan trong
v6i chiing. Dinh dudng ciia dong vt gdbm 2 thanh phin
chinh: Pa lugng va vi lugng. Céc chat da lugng bao gdm:
Protein, hydrat cac bon, chit béo. Céc chat vi lugng hang
dau 12 céc loai vitamine, mdt s& enzym, hocmdn. Toan
b6 nhu ciu dinh dudng (dic biét 1a yé&u t8 da lugng) déu
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dugc cung cip t moi trudng, mot s6 chét vi lugng (chd
y&€u vitamine), vat nudi cé thé ty tdng hop tir nguyén
liéu dugc cung cap thdong qua thic 4n.

. CAC CHAT DA LUONG

1. Pam, protid, protein

Trudc diy, ngudi ta hay dung tit "dam" (N), d&€ chi
chdt dinh dudng quan trong diu tién nay. Ngay nay,
danh phap qudc t€ da thdng nhat goi la "protein”. Ti¥ nay
xudt phat tit chit Hy Lap "proteios" nghia 1a thi nhat,
quan trong nhat. B6 1& mot hgp chat hitu cd phic tap, c6
phén tt 16n, gdm 4 nguyén t& cacbon, hydro, oxy v lu6én
phai c6 nito, sy hién hitu nguyén t6 nay duge coi 1a quan
trong nhat; ngoai N ra, con mdt s nguyén & nhut phos-
pho (P), Iuvu huynh (S), k€m (Zn) F. Ang ghen di néi:
"Khong c6 sy sdng, néu khéng c6 protein”. Moi qui
trinh sinh hoc cla vt nudi nhu sinh trudng, sinh sin,
phét trién d€u phai ¢ sy hién hitu protein. CAu tao nén
phén t protein 13 cdc acid amine, diy méi 14 cdu thanh
cd ban, quan trong nhat, ¢6 ¥ nghia nhat vé dinh dudng
ddi véi vat nudi. Ta c6 thé twdng trgng va so sanh mot
cach "khap khi€ng" nhu th€ nay: Cic ngdi nha, biét
thy... da hinh da dang gidng nhu sy phong phd clia céc
loai trong ty nhién. Tuy nhién tit cd c4c ngdi nha déu
dugc xdy tit cuing mdt loai nguyén liéu 1a gach, véi, xi
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Cdm nang dinh dudng va thite dn cho cd

ming, cit, séi, thép... nhitng nguyén liéu d6 chinh 1a céc
loai acid amine.

- Vai trd ciia protein: Protein 12 c&u tric cd ban hinh
thanh nén m6 mém cla céc t8 chic & ddng vt nhu co,
md lién két, colagen, da, 16ng, méng, sitng, ma. Protein
tham gia vin chuyén chit dinh dudng; ching déng vai
trd "chat mang", cling v6i chit dinh dudng tao thanh cdc
phitc chit d& hap thu. Protein ¢6 vai trd quan trong trong
qué trinh duy tri, phat trién clia mé va hinh thanh nhitng
chat co ban trong hoat dong song clia sinh vat. Protein 12
thanh phin quan trong cda nhin t& bio va cic chit gian
bao; mdt s8 protein lién k&t phin bs & tat cd cic t8 chitc
co thé 1a nucleotid. Albuminva globulin nhif ngudn cung
c4p acid amine dy trit, duy tri m&i cin biing trong cd thé.
Albumine tao 4p suit thim thiu keo, thudng goi 1a 4p
sudt keo. Ap sudt nay giif cho huyét tuong khdi thodt ra
ngoai mao mach. Mot s6 protein d3c hiéu quan trong
tham gia vio thanh phin ciia men, ndi tiét t8, khang thé
va céc hop chit khic trong cd thé nhut: Globulin c6 trong
sic t6 hdng cau, gama globulin tham gia vao hinh thanh
rodoppin clia véng mac mit, fibrinogen tham gia vao
chitc ning dong m4u. Protein diéu chinh thim thiu va
can bing ion H* trong co thé, né ¢6 vai trd nhu chi't dém,
gitt cho pH ctia m4au n dinh, ddm bdo cho hé thdng tuin
hoan vin chuyén nhiéu loai ion, dm bao sy hoat ddng
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binh thudng cia co thé. Protein déng vai trd gidi ddc,
tham gia t6ng hgp khdng thé, chdng nhiém triing, gitt
cho hé théng mién dich ctia co thé hoat dong hitu hiéu;
protein ¢6 vai trd cin bing ning lugng trong cd thé.

- Phan loai protein. Mic dit déu dudc cdu tao tiX cic
acid amine, nhung vi tri, s& lugng, cdu tao hinh thé cia
ching khic nhau tao ra cédc loai protein khong nhu nhau.
Protein dugc phan loai theo kich thudc; tinh hoa tan
(trong mdi loai dung m6i), hinh thé va thanh phin hod
hoc: Cac protein nhu albumin, globulin, prolamin hay
gliadin, histon... thudc loai protein dang ciu. C4c loai
protein nhu colagen, elastin, keratin... thudc loai protein
hinh sgi,. Céc loai potein nhu Nucleoprotein, mucopro-
tein, glycoprotein, lyprotein, cromoprotein...thudc loai
protein lién két.

- Protein thd. Protein thd dugc hiéu bao gdm cic vt
chat chita nitd (N), 12 hgp chit clia N-phi protein va hgp
chit N protein. V€ gid tri dinh dudng, chi ¢ cic acid
amine trong N-phi protein va N-protein la ¢6 y nghia.
Hiu hét cdc chdt N-phiprotei nhu cdc mudi: uré
CO(NH,),; Sulphate amoni (NH,),SOy; bicacbonat amoni
NH,HCO; khong c6 gié tri dinh dung vi vat nudi khong
ti€u hod dudc chiing do khdng c¢6 men ti€u hod loai nay.
Ham lugng protein thd trong vat chit khd clia thifc #n ¢
ngudn gdc thirc vat va dong vat khdc xa nhau va bién

27
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dong rit 16n: Tl 2-3 cho t6i 70-80%. Thong thudng, ham
lugng protein trong thifc an c6 ngudn gboc dong vat 16n
hon thyc vat, & cAy ho dau 16n hon hat c8c. Bot c4, bot
thit c6 t6i 60-70%, trong khi sin khd chi c¢6 2-3% protein
thd, beo dau khd dé&n 20-30%, khd dau ho dau 20-50%,
bot 16ng vii, bdot mau 80-85% (Ngb Hong Mén, Bui Pidc
Liing; 2003). Qua s0 liéu trén, chiing ta c6 nhin xét: B4t
16ng vii, tuy c6 ham lugng protein thd rit 16n (80-85%),
nhung khong ¢4 gia tri dinh duSng; nhung bdt ¢4, tuy ham
lwgng protein thd thap hon (60-70%), lai ¢6 gid tri dinh
dudng. Nhu vay, ddnh gid gid tri dinh duSng khong hoan
toan vao tdng ham lugng protein thd cla thifc in ma xem
vao kha ning tiéu hod, hap thu ciia ching.

- Protein tiéu hod. Ty 1& protein tiéu hod 1a ty 1€%
ciia protein hap thu dudc so vi phin 4dn vao. Pugc tinh
nhu sau:

Ty 1& protein  Protein thu nhén (g)- Protein thdi ra & phén (g)
tiéu hod (%) Protein thu nhin (g)

Khdng phai toan bd lugng protein thé trong thifc dn
duge vt nudi tiéu hod hét, mot phin khong tiéu, khdng
st dung dudc, bi thai ra ngoai cing phan. Protein con lai
dugc goi 12 protein tiéu hod. Ty 1€ protein ti€u hod cang
cao, gid tri dinh dudng (cdn goi 12 gid tri sinh hoc) cia
thitc dn cang 16n. Céc loai thic in c6 ngudn gbc ddng
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vt ¢6 gid tri dinh dudng cao hon thic in c¢6 ngudn gdc
thyc vét. Trong d6, thic dn nhu sita, triing, thit c6 ty 1€
tiéu hod tir 90-95%, trong khi tir kho dau dau tuong, kho
lac 12 80-86%, ngd 1a 75-78% (L& Hong M4n, Bui Pic
Liing; 2003). Protein dugc hip thu trong &ng tiéu hod vat
nudi qua mang rudt, ludn & dang acid amine. P&i véi c4,
ngudi ta dd x4c dinh: "Protein c6 ngudn g&c thuc vat, chi
c6 thé thay th€ d€n 30% tSng nhu ciu protein cia cd
thé€" (con lai phai 1a protein c6 ngudn gbc dong vat).
Nhu vay c6 nghia 1a: Khi s3n xuit thitc dn cho c4, khong
thé thay th€ toan bd nhu ciu protein ciia c4 nudi chi
bing protein cda thuc vt (nhu kho diu diu tuong hay
khd lac - d€ cho ré) dugc.

- Ty 1€ hiéu qua cila protein thic in. Thong s6 nay
dugc Osborne dé xuit nim 1919, goi tit 14 PER (Protein
Efficiency Ratio) 1a khéi lugng (g) ting trong cho 1g pro-
tein vit nudi dn vao (ting trong cho mdi don vi protein
in vao). Pugc tinh nhu sau:

Téng trong (g)

PER = Lugng protein thu nhén (g)

Qua cdng thifc nay, ching ta c6 nhén xét: "Cac loai
protein khdc nhau c¢6 gid tri PER khac nhau. Ngudi ta da
thi nghiém trén chudt va thu dugce két qud sau:
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Cdm nang dinh dudng va thic dn cho cd

Loai thifc iin PER Loai thifc in PER
Tritng sdng 3,8 Kho lac 1,95
bb twong chin 2,3 Sira khi bo 2,87
Kho dira 2,0 Ngbé 1,2

Bdng 6. Nguon: Ton Thdt Son, 2005.

- Gi4 tri sinh hoc clia protein. Gi4 tri sinh hoc clia pro-
tein (BV - Biological Value) 12 tj 1& % cda phén protein
tich liiy so vSi phan protein tiéu hod clia thifc &n. Nghia
1a: BV 1a ty 1& % ctia protein hap thu tif thic &n dugc tich
lu§. Thudt ngit ndy dugc Thomas va Mitchell dé xuit
nim 1924.

_ Protein thu nh4n - (protein ti phin + nudc ti€u)

BV - ~ : m
Protein thu nhin-Protein phin
Mot céch tinh khac:
BV = Protein tich Iuy % 100

Protein tiéu hoa

Nhu vay: Protein cda thifc dn c6 tri s BV 16n thi ¢6
chat lugng t6t. Nhin chung; BV ciia Protein c¢6 ngudn gdc
d6ng vat 16n hon protein c6 ngudn gdc thuc vat. BV cla
hat ho d4du di x{ 1y nhi€t 16n hon hat ngii coc. Trén Ign
dang sinh trudng, ngudi ta di x4c dinh dugc mot s6 thong
s6 BV nhu sau:
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Thitc in BV% Thidc dn BV%

Sita 95-97 Ngb 49-61

Bt c4 74-89 Pai mach 67-71
Khé d3 tuong 63-76 Khd diu béng 63

Bdng 7. Nguén: Armstrong & Michell, 1955. Trich tit
Tén Thdt Son, 2005.

Khi ma protein dugc cung c4p tif thifc in c6 ddy dd
cdc acid amine cin thi€t d€ tao nén protein ciia co thé
vt nudi (protein khdng thay th€) thi protein trong thic
dn d6 dugc goi 1a protein c6 gid tri sinh hoc diy di, hay
la thic &n c6 gid tri dinh dudng cao. N&u chi thi€u 1
trong cdc acid amin kh6ng thay th& nao d6 thi kha ning
st dung protein cla v4t nudi bi gidm st theo ty 16 thuin
v6i n6. Thi du: N&u mdt acid amine khong thay thé nao
dé chi dat mitc 60% so v6i yéu cau, thi vat nudi chi s
dung dugc 60% tdng ngudn protein ma thifc in cung c4p.
Tir d6, ta c¢6 nhan xét: Viéc ch€ bién thic in cho vat
nudi cdn phdi diy dd, cin d6i dinh duSng; néu thiu mét
vai acid amine khong thay th€ trong thifc #n cho vat
nu6i, khong nhitng lam rdi loan qué trinh t8ng hop pro-
tein trong co thé chiing ma con din d&n phd huy sy trao
ddi cht, sy tao thanh cic ezyme va hocmén... Hiu qua
clia nhitng nguyé&n nhan d6 1a sinh trudng cia vat nudi bi
Kim ham, sifc khoé suy y&u, kh3 ning mi&n dich suy
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gidm. P& danh gid chat lugng protein trudc tién 1a dya
vao thanh phén cdc acid amine, trong d6 yéu t§ quan
trong 14 cdc amine khong thay th€. Chi s sit dung pro-
tein hitu hiéu bi 4nh hudng clia nhiéu y&u t5: Ham lugng
protein, tudi vit nudi, giong vat nudi, ty 1& protein, can
d6i céc acid amine, khodng va vitamine.

Acid amine trong dinh duSng vét nudi. La don vi ciu
tao cd'ban ciia protein, acid amin 13 mot nhém hgp chat.
Chiing 12 dn xudt cda cdc acid hitu co ma trong phén t
m6t nguyén ti¥ hydro (ddi khi 2 nguyén tif) clia ankil dugc
thay th€ bdi géc amin. M&i acid amin ¢6 cdu tric chung
gdm m6t nhém amine (-NH,) va mdt nhém carboxyl (-
COOH). Nhém amine clia acid amine nay c6 th€ ndi véi
nhém carboxyl ciia acid amine khdc, goi la cdu ndi pep-
tit. Do d6, c4c acid amine dugc ghép thanh c4c chudi; n€u
chudi dai, dugc goi 1a da peptid (polypeptid), hang trim
polypeptid lai dugc ndi v6i nhau (ciing bing cic cau ndi
peptid @& thanh phan td protid. Céc phan tif protein dudc
phan biét nhau & chiéu dai va th¢ t xip x€p céc acid
amine. Cho tdi nay, ngudi ta di tim thay hon 250 loai acid
amine (L& Khic Than va cdng sy, 1991. Trich tit Ton
That Sdn, 2005. C6 20 loai acid amine d& tao nén moi
loai protein ctia moi sinh vAt; trong d6 12 loai, cd thé sinh
vat c¢6 kha niang tv tdng hop- duge goi 12 "acid amine
khong thiét y&u; 8 acid amine con lai co thé khong thé ty
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tong hop ma phdi 14y tit thitc 4n, va duge goi 1a "acid
amine khong thay thé- thi€t y€u. Nhiém vy cita ¢ quan
tiéu hod 1a: "b& gdy" phan tif protein thanh cic acid
amine lam nguyén li€u cho tdng hgp t&€ bo. Ngudgc lai;
nhiém vu clia ¢d quan tdng hop 1a: sip x€p cic acid
amine thanh protein dic trung ctia cd thé. Qu4 trinh nay
dugc kiém sodt bdi cdc "gene" ciia VAt nudi.

Trong 8 acid amine thi€t y&u, c6 mot s rdt quan
trong, 4nh hudng d&n hiéu qui s dung protein, chiing
dude goi 1a acid amin gidi han. D6 1a lysine, methyo-
nine, threonine, tryptophan. Ngudn thifc n ti¥ thyc vit,
s€ gidi han acid amine methyonine, sau dén lysine, n&u
thitc &n c6 ngudn gdc ddng vit, thi gidi han thd nhat 1a
threonine, n€u thitc 4n chi yé&u tit hat c8c, acid amine
gidi han thd nhat 12 lysine, th hai 1a tryptophan. Nhung
néu du thira acid amine gi6i han nao d6, s& giy gidi han
méi, ]Jam mét can bing trong thiic 3n.

- Phéin loai acid amine. Hién dang tn tai 2 quan diém
dé phan loai acid amin (Lé Khic Than, 1991; Thomas,
1993. Trich tir Ton That Son, 2005).

- Theo quan di€m hod hoc: Gdm acid amine mach
thdng va mach vdng.

- Theo quan diém sinh 1j: Acid amine thay th€ va
khong thay thé.
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Ngudi ta thdy: N&u cho vat nudi 4n bing thic &n c6
ham lugng protein qué cao, ching khong nhiing ching
16n nhanh ma ngugc lai, bi cham 16n, cac chat thai s& gay
6 nhi&m mbi trudng, lai lang phi thitc n. Trong sén xudt,
gid c4 clia thifc 4n ty 1& thudn v6i ham lugng protein phdi
tron. Cho nén; d€ c6 dugc thifc dn vita c6 chit lugng cao
lai ddm bdo c6 tinh canh tranh; ham lugng protein trong
d6 phai tinh k§ sao cho vita di. Cong viéc nay doi héi
céc nha chuyén mon phai c6 hiéu bi€t nhat dinh khi 14p
cong thiic thifc dn. P81 v6i thifc dn cho cd, ham lugng
dam t8ng s tit 18-20% 1a kinh t€.

- Can bling acid amin trong khdu phan thic in vt nubi.

+Y nghia clia viéc can d6i acid amin trong khdu phan.

Co thé vat nudi chi c6 thé tdng hop dugc protein clia
né theo "mau" can d6i (ciia minh) vé acid amine (do cdc
gene ciia chinh vat nudi quy dinh). B&i vay, khi sit dung
céc khiu phin dugc can ddi phi hgp véi nhu ciu acid
amine cta vit nudi thi sy sinh trudng va sitc sin xudt
cao, hiéu qua si dung protein t3t, ti&t kiém dugc thitc dn.
Hiéu qui nay con phu thudc vao ty 1€ cdc acid amine
thay th€ va khong thay th€ cla protein (Harper,1964.
Trich tir Ton That Son, 2005). Khai niém cén bing acid
amine ¢6 ¥ nghia dic biét quan trong trong cin bing
dinh dudng vi:
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* Th nhat: T4t cd cdc acid amine cin thi&t cho vt
nudi déu 14y tir thic an.

* Thit hai: Ngoai trit mot lugng nhd acid amine dung
cho muc dich dic biét, cdn lai tit c3 cdc acid amine
dugc diing chii yéu d€ t6ng hgp protein cla ¢ thé.

* Th ba: Ciing 1a di€u quan trong 1a vi khéng c6 sy
dut trif cdc acid amine trong co thé. Sy thi€u ving clia chi
mdt acid amine kh6ng thay th€ trong khau phdn sé& ngin
cén kha ning st dung céc acid amine khdc d€ t3ng hgp
protein. Khi d6, acid amine dugc sit dung nhut m6t ngudn
cung cdp ning Iugng. Piéu d6, 1am gidm sy ngon miéng,
tinh hdu dn, gidm sinh trudng, cin bing ni td bi 4m
nghi€m trong, titc 1 mat protein cia cd thé (Rose, 1997.
Trich tr Ton That Son, 2005). Can bling acid amine bi
pha v3 s€ lam gidm lugng thitc in thu nhin va kha ning
ting trong (Herper, 1964. Trich tr Tén Th&t Son, 2005).

- Khdi niém v€ acid amine giéi han.

Su tdng hop protein trong cd thé sinh vat 13 qud trinh
"tdt cd hodc khong c6 gi": N&u thi€u ving bat k¥ mot
acid amine khong thay th&€ no can thi€t cho sy tdng hop
protein clia co thé trong khdu phin thic &n, qud trinh
sinh trudng s& bj ngung tré. C6 th€ vi nhu khi xay nha
ma thi€u mot trong cédc loai vat li€u cd badn: xi ming,
gach, cdt. Ngudi ta goi céc acid amine thi€t y&u trong
khdu phan thifc an 13 "acid amine gidi han" hay "y&u t6
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han ché". Nhu vy, acid amine gidi han 1a acid amine
ma s6 lugng clia né thudng thi€u so v6i nhu cau, tif d6
lam gidm gid tri sinh hoc ciia protein trong khdu phan
(Shimada, 1984. Trich tit Ton That Son, 2005). Acid
amine nio thi€u nhit va lam gidm hiéu sudt s dung
protein nhiéu nhat, dugc goi 1a acid amine gidi han thit
nhat (y&u t8 s8 1). Theo cdch 1y gidi nay, nhitng acid
amine G€p theo d6, it thi€u hon so v6i nhu ciu va véi
muc acid amine khdc dugc goi 1a acid amine giéi han thit
hai. C6 th& so sanh: Nhu ciu vé c4c acid amine d€ tdng
hgp protein clia vit nudi nhu mot c4i thing gb dung nudc
duge 1am i nhiéu mi€ng vdn, mdi mi€ng vin dugc coi
]a mot acid amine khong thay th€. N&u tdt ¢4 cic mi€ng
vén déu c6 kich thudc diy di sé tuong dng vdi viéc thod
man nhu ciu acid amine ciia con vat va hiéu qué sif dung
dat t6i da. Ngudi ta coi thing nudc dudc chita ddy tuong
tng véi hiéu qud st dung 100%. Hinh dang va kich
thu6c cdc mi€ng van khdng nhu nhau, trong trudng hgp
chi cAn mot mi€ng van (1 acid amine khong thay th€) bi
thi€u hut thi sttic chifa nugc trong thung (hi€u qua st
dung protein) bi gidm, ty 1€ suy gidm tuong duong vdi
muc thi€u hut cia mi€ng vén nio nhiéu nhit. Tuy theo
vi tri mi€ng van & ddu ma kha ning chifa nudc cia thing
d&n mifc d6. N&u miéng van & ddy, thing nudc khong
bao gid c6 thé chita ddy.
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- M4t s8 bién phdp nang cao gi4 tri sinh hoc ciia pro-
tein thdc dn:

+ Phoi hgp cdc loai thitc in véi nhau: Chiing ta biét
rang: Mdi loai thifc in khac nhau thikhic nhau vé ty 1&
va s8 lugng cdc acid amine ciu tao nén protein cda
ching. B&i viy mdi loai thitc 4n sé& thi€u (thira) acid
amine ndo d6. Khi phdi hgp nhiéu loai thitc in, cdc acid
amine thi€u s& dugc cin bing do ching bd sung cho
nhau. Thi dy nhu khi ding dd twong 1am thifc #n, thi acid
amine gidi han thi nhat 1a methyonine, néu diing bdt c4
thi thi€u tryptophane. Khi nghién cttu trén ga thit, ngudi
ta thay: Protein bt mdu bd thifu isoleucine, miéc du cé
nhi€u lysine va tryptophan. Trong khi bot mim ngd lai
nghéeo lysine va tryptophan. Khi tron 1 phan b6t mdu bd
vGi 3 phan b6t madm ngd thi khiu phin thitc in ddm bio
can ddi c4c acid amine, cho nén sinh trudng clda ga da
gia ting 92% so v6i ddi chitng.

P& tuong nghéo methyonine, nhung gidu lysine.
Trong khi virng ngudc lai: Gidu methyonie, nhung nghé&o
lysine. Khi phdi hgp 2 phan db tudng véi 1 phan virng thi
sinh trudng ga thit gia ting 100% so véi cho in riéng 18.

+ B3 sung acid amine t3ng hgp. C4c acid amine tSng hop
nhu L. Lysine, DL methyonine va gan diy 1a L. threonine
va L. Tryptophan da trd nén quen thudc véi ngudi chin
nudi. C4c acid amine tng hgp thu duge bing con dudng
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t8ng hop hod hoc hay phuong phép 1én men sinh vét, déu
¢6 téc dung nhu nhau. V6i vat nudi trén can, chi cdn b3
sung lugng vira di 1a da cin bing dudc dinh dudng. D3i
v6i dong vat thuy sdn, can luu ¥: Khi thd thic an xudng
nuéc, nhiéu acid amine bi tan trong nudc, mat di. Bdi vy,
khi sin xudt, cin phai c6 gidi phdp d€ bio tdn (chéng han
nhu bao phd quanh vi€n thitc dn bang mang dau). Cic
ch& phdm acid amin tSng hop bS sung, do con méi, nén
dugc ding chi y&u cho nudi 1gn va ga, it duge dung cho
cd, cdc nghién cifu vé tiéu hod va dinh dudng trén cd
ciing hau nhu con 12 ming trdng vi chiing sOng trong
nudc, nén khé bd tri thi nghiém.

Bing 8: Anh hudng ciia cdc mikc protein thdp trong

kh&u phdn dan duge b8 sung acid amine tdng hgp dén

sinh trudng lon thit

Thidc #n thu Tiing tr H¢ sf titu tén thidc
Kh&u phin thi nghi¢m nhin (elck tie,/";f) #n (kg thic an/kg

(kg/con/ngay) < ngay ting trong)

KP1 = 12% protein 1,56 557 2,78

KP2 = 12%protein + 0,1%

treonine + 0,4% tryptophan 1,54 626 2,44

KP3 = 12%protein + 0,1%

methyonie + 0,1% tryptophan 1.45 560 2.6

KP4 = 12% protein + 0,1%

tryptophan + 0,1% methyonine 16 659 2,38

KP5 = 16% protein 1,58 654 2,38

Nguﬁn.' Russell va cong su, 1986; ddn theo Rena Perez,1997.
Trich tiv Tén Thd't Son, 2003.
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- X 1y nhiét. Trong dd tuong c6 cdc chat khdng
trypsin: Kuniz kh4ng trypsin (T1- do Kuniz tdch chi&t
trong db tuong vao nim 1954) va khidng Bowan-Brik-
BB; do Bowman dé cdp nim 1844. Nam 1961, Brik t6ng
k&t cdc nghién citu nay va tinh ché& duge BB. BB c6 thé
khéng trypsine va chimotrypsine. Keshun Liu, 1999;
trich tit T6n That Son, 2003).

Céc chat T1 va BB lam gidm hé&p thu acid amine, gy
sung lach vat nudi. Barnes va Kwong, 1965 con cho hay:
Céc chit khdng trypsine kich thich chuyén methyonine-
S35 thanh cystine-S35 & lach, 1am cho vat nudi thi€u
methyonine, trong d5 tuong sdng, cdn ¢6 protein lam
dong két hdng ciu & chudt, gy gidm sinh trudng (Tén
That Son; 2003). PE khi¥ cdc chit c6 hai trong dd tucng
song, ngudi ta thudng xit 1y nhiét trudc khi cho vat nubi
in bing cic phuong phdp: Rang, hip, siy hdng ngoai.
Cong nghé ép dun c6 thé khit khdng trypsin, 1am ting
gid tri sinh hoc cia d6 twong. Tuy nhién, cin chi y gitt
cho dd khong bi chdy, khong bi sugng (chuta chin). B
cdn sugng 13 con chdt khdng trypsin; ngudc lai, dd bi
chdy, ¢6 mau niu, s& bi khét, gidm tinh ngon mié€ng,
gidm lugng thic dn thu nhan. Nguyén nhin nay la do
trong hat con c¢6 hydrat carbon khit nhut glucose, chiing
tic dong rit nhanh vdi acid amine ty do cia protein.
Lysine, arginine, histidin va tryptophan ¢6 nhitng nhém
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phdn tng k&t hgp vdi glucose tao thanh lién két bén
vitng khong tiéu hod, dugc goi 14 phdn ng "Maillard"
(T6n That Son, 2003).

Trong thyrc t& sdn xuat, ngudi ta thudng phdi hgp ca 3
phuong phap: ph6i trén nhiéu loai thifc dn véi nhau; bd
sung acid amne t8ng hgp va xit 1§ d6 tuong bing nhiét
dé 1am ting gi4 tri sinh hoc cla thic n.

Bdng 9: Anh hudng ciia cdc qud trinh xit Iy d6 tuong
bdng nhiét tdi sinh trudng ga con

e e
D3 twong sOng 7,0 3,55 1,89
?fsfg‘zlizg;ﬁggp 2.6 2,83 2,36
?if;’dcni:iz 20 17.6 | 1,91 3,51
?i,tg‘?cn iloliz 40 16,3 1,92 3,47
?2(’53?'? %r:i: 120 166 1,97 3,38
?fsf:‘ir:l i:iz 3,5h 6 5,46 1,22

Ngubn: Miles va Featherston,1976; trich tit Ton Thdt Son, 2005.
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Bdng 10: Tdc dung ciia db tuong xit Iy nhiét va bd sung
acid amine téng hop dén sinh trudng ciia ga thit

’ . Ting trong | HE sé tiéu
Khfu phén théc &n ng rong | TY SO UCH | ppRe
g/cathé/ngay [t6n thiic dn
KP1 = P8 tuong s&ng 7.7 3.8 1,89
KP2 =P85 xit Iy 20' (phiit) bing ndi
. 16,5 2,05 3,29
héap 123,6°C
KP3 = KP'l + 0,41% methyonine + 128 2.54 26
0,29% lysine
KP4 =KP2 + 0,41 thyoni
. % methyonine + 213 17 3,02
0,29% lysine

* PER: Ty 12 hitu hig¢u ciia protein: Khéi lugng tdng thit (g)/khéi
lugng protein dan vao (g).

Ngudn: Miles va Featherston,1976. Trich ti Ton Thdt Son, 2003.
Bdng 11: Nhitng nguon acid béo quan trong

] Acid linoletic | Acid linolenic| Acid arachidonic
Thidc &n —
(% cua acid béo)
DAu dira 0-10 0 0
D4u ngd 68,8 24,3 0
Diu lac 13-38 0 0
DAu hudng duong 35-69 0 0
D4u dau tuong 38-60 2-10 0
Hbn hgp cb ty nhién 13,2 61,3 0
Bd mila ddng 0,3-1,2 0,02 0
Bd miba he 2-2,2 0,1 0
M3 ga 18,8-21,3 0,1 0,6

Nguédn: Tén Thdt Son, 2003.
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2. Hydratcacbon

La loai vat chdt "vo dam" (khdng chita dam).
Hydratcacbon c6 4 loai chinh 1a dudng don (nhu glucose,
fructose, arabinose, cylose, ribose, galactose, manose),
dudng ddi (disacarit), dudng ba (trisacarrid) va da dudng
(polysacarrid). Gdm 2 nhém cd ban: Chét tinh bt, c6
trong cac loai hat c8¢ (70-75%), céc loai ci gidu bdt nhur
khoai, sin (c6 t6i 80-85%). Trong thifc &n c6 ngudn goc
dong vat, chi ¢6 tdi 1% chit v dam, va nhém co ban thi
hai 12 nh6m ché4t dudng, c6 & dudng an (saccharoza, glu-
cose), dudng qua (fructose), mia, hat cdc, hoa qua, cii c6
dudng. TruSc ddy, ngudi ta sin xudt thifc in dya trén
nguyén tic: Hydrat cac bon (chi y&u 12 gluco) 1a ngudn
cung cip niang lugng chinh cho cd thé. Khi thitc in khong
cung cip dd glucose thi c6 thé dugc 14y tit ngudn khéc
nhu glycogen (du trit trong gan va co), lipid, protein. Béi
vy, ngudi ta diing hydratcacbon nhu "than" dot dé cung
cdp ning lugng cho co thé. Dya trén nguyén tic nay,
trudc day, thic dn duge sin xudt ¢ thanh phan chinh 1a
hydratcacbon, cho nén khéi lugng thifc dn thudng 16n.

1. CAC CHAT DINH DUGNG VI LUONG

1. Vitamin
Ch4t vi lugng quan trong dau tién phai ké dén vita-
mine. Mic di chiing kh6éng tham gia vao qué trinh sinh
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trudng, nhung déng vai trd xic tic. Rat it vitamine cd thé
vat nudi c6 thé tr tdng hop dudc, nén thudng phdi cung
cdp tif mdi trudng (thdng qua thitc in). Dyta vao tinh chat
ciia vitamine, ngudi ta chia ching 1am 2 nhém: Hoa tan
trong diu va hoa tan trong nudc. Nhém hoa tan trong ddu
quan trong gém: Vitamine A, D, E, K; nhém hoa tan
trong nuSc quan trong gdm: céc loai vitamine nhém B,
va vitamine C.

Vitamine 12 hgp chét hitu cd ¢6 phan tif nhd, ngudn
gbc ty nhién (hay t8ng hdp), co thé dong vat chi cdn
mot lugng nhd, gilt vai trd xic tdc cdc phdn itng sinh
hoc trong qué trinh chuyén hod, gitip cho sinh vat duy
tri cdc hoat dong s6ng mdt cdch binh thudng. Khi trong
thic An thi€u vitamine, s& giy nguy hiém cho qu4 trinh
phdt tri€n, sitc khoé, ning suit vat nudi. Vitamine ddu
tién dugc phat hi€én nim 1867 (vitamine PP) va vita-
mine cudi ciing cling di phat hién cdch diy trén 60 nim
(Acid folic). (T6n Th4t Son, 2005). Tuy nhién, "T4m
man bi mit" cla vitamin, cho dén nay van chi 12 "hé
md", chif chua dude tudng minh. C4u tric hod hoc, vai
trd sinh hoc va cdch thiic hoat dong cia cdc vitamine
khong nhu nhau; Tuy nhi€n, ching chung nhau nhitng
tinh chat co bin:

+ Khéng mang ning lugng: D6 1a nhitng chit hitu co,
khdng cung cip nidng lugng, khong protein.
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+ Hoat dong véi mot lugng rat nhé: Lidu t5i thidu
hang ngay dd cho nhu ciu ciia céc t8 chifc trong co thé
thay d8i theo titng vitamine, tif vai mcrogam (nhu vita-
mine B12) dén vai chuc miligam (nhu vitamine C).

+ Phin 16n khong dugc tdng hgp trong cd thé vat nudi,
ma phdi cung cip tif thitc in.

+ Khong thé thay th€ 13n nhau: Thi€u mdt loai ndo
d6, khong thé thay biing loai khdc.

+ Cin thi€t cho hoat d6ng clia co thé: Vitamine déng
vai trd chinh cda chét xic tdc, bing cdch hoat hod qua
trinh oxy ho4 cilia thifc in va hoat ddng chuyén ho4- tiic
12 t4t cd nhitng qua trinh ma nhd d6 thitc in duge bi€n
ddi va ddng hod bdi cdc cd quan chifc ning ciia co thé.
C6 thé€ néi: "Vitamine 13 nhitng mdi Ii¥a, nhém dong
Ia, vitamine tao di€u kién thuin 1gi cho qud trinh sdn
Xxudt va stt dung ning ligng. Vitamine tham gia tich cuc
vao hoat dong clia té’ bao. Vitamine con 1am nhi€ém vy
bdo vé t€ bao, cic t8 chitc cd thé khdi bi tin cong, nhd
dic tinh clia qui trinh chdng lai sy oxy hod, chong
nhi€m triing, trung hoa doc t8, hdi phuc cédc t8 chitc bi
t3n thuong.

+ Thi€u vitamine s& giy r8i loan: Thi€u vitamine hay
khong dugc hap thu diy di, sé gay triéu chiing 14m sang
r6 rang hodc bénh dic hi€u.

44



Gidi thiéu sinh Iy qud trinh hdp thu -

Vitamin C (acid ascobic) 14 loai vitamine c¢6 it trong
nguyén liéu ché& bi€n thifc in cho c4 va d& bi hao tén
trong qud trinh sdn xuit, t6n trif thitc An. Vitamine C 12
chat dinh dudng quan trong cho c4, déng vai trd chll yéu
trong hé mién dich, gidi doc t8 va nhiéu chifc ning sinh
1y nhu tdc nhan 1am gidm trao ddi chat. Khi nudi c4 trim
¢, néu thudng xuyén bs sung vitamine C trong thic in
(mbi tuin 1 1dn, mbi 14n 100-200 mg/kg thifc in tinh), c6
thé ning cao kha ning mién dich cho c4, d& phong bénh
dom d6 khd hiéu qud. Bang 10 trinh bay hiéu qua cda
ting ham lugng vitamine C trong thic iAn t6i sic dé
khdng ciia c4 tra d6i v6i cac bénh nhiém khudn.

Bdng 12: Ty 1¢ chét ciia cd tra khi bi nhiém khudn

Edwarrdsiella ictaluri khi b8 sung vitamine C

Vitamine C (mg/kg Ty 1& chét trong 8
thifc &n) ngay (% )
0 100
60 70
150 35
300 15
3.000 0

Ngudn: H.R. Schmittou; M.C.Cremer va Zhang Jian 1998
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Bdng 13: M4t s& vitamine quan trong

chit & t&€ bao, thic hién cdc phdn
itng oxy ho4, trao d6i chit; duy
tri hoat ddng binh thudng cia
tuyé&n sinh duc

Tén Vai trd sinh hoc Ngudn cung cap
A | Vai trd 16n cho sinh trudng, phat | Thuc vit c6 mau db (caroten -
trién, tham gia vao qué trinh trao tién vitamine A)
d6i chit, 4nh hudng dén tuyén Gan, diu c4, 1dng dd tring
ndi ti€t, hé thin kinh, t3ng hgp
enzym, giiip sdng mit
D | Ch8ng coi xuong, liét chi, duy tri Diu c4(1.000.000Ul/kg), long
thim th&u Ca&P, gia ting vin | d6 tridng (1.500-5.000 Ul/kg),
chuyé&n Ca&P tir huy&t tuong vao bét ¢4 (100Ul/kg)
xuong va tich lu§ & d6. D thita
vitamine D c6 th€ giy ngd doc
E Anh hudng t6i chitc nang sinh | Ciy xanh non va c4c loai mim
san, chdng teo cd, rdi loan trao hat c6 chia téi 300-400mg
d8i dursng, chSng oxy hod, vita- JTocopherol/kg. Bi hao (90-95%)
mine A, 1im mé vang khi phdi ndng
K | Tham gia t8ng hgp prothrombin | Cic loai thuc vat, thic dn lén
gitp dong miu men
Bl | Duy tri hoat dong hé thdng thin [Cim gao, my (8-15mg/kg),mim
kinh, cin cho trao d8i hydrat- | ng6, théc, mach(25-120mg/kg),
cacbon va potein, ting tinh thém bot ca (0,8-2mg/kg)
in va kha niing tiéu ho4, hip thy
& rudt
B2 | Quan trong nhit cho oxy ho4 vit Sita bot, nAm men, cd, rau

xanh, it trong ngii c6c¢
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B3 |Thanh phin cia coenzym A, 1a cd| Cd, rau xanh, sita bdt, nfm
chét quan trong cda nhiéu men, men, it trong ngii cSc
déng vai trd 16n trong trao d6i
nguyén 8 ddng (Cu), dic biét cho
chuyén ho4 acid acetic, tdng hgp
chit béo va axtycholin, din truyén
thin kinh, chdng bai 1t
B4 Methyl hod khi c6 mit clia Phé bién trong thifc an dong,
methionine, cin cho st tao thuc vat
axetcholin - 1a chét quan trong
trong viéc din truyén xung déng
than kinh, trao d8i m3.
B5 N&m men khd, khd diu
Hudng duong, bt gan, bt c4.
Trong ngii cd¢ c6 di (nhung &
dang hgp chdt nén khé tiéu
hod & hdp thy)
B6 | Quan trong cho hoat dong cfia hé | N&Am men, gan, sifa vi hat
than kinh TW, tham gia qu4 trinh | c¢8c. Ngd va khd dau tuong
khi¥ cacbon cia cdc din xuidt gidu B6
amino acid, cin cho c4c chdt din
truyén va tic ch& thin kinh, ti€p
thu acid béo chifa no, chuyén ho4
protein thanh md khi cin thiét (du
thifa protein)
B8 | La thanh phdn chinh ctia nhém | Thifc in xanh, nAm men, sita,

coenzymA, cin cho tao thanh cic
acid amine va acid béo mdi, xiic
tic, dinh vi cdc dioxytcacbon

gan, dai mach vd my c6 nhidu

nhung khé tieu. & ngd va khd

dau tuong dé tiéu hod & hip
thu
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B9 | Cung vdi vitamine B12 tham gia | Rau xanh, dic bié¢t rau chdn

chuyén hod nhém metyl vio t8ng vit (spinaci)
hgp methyonyl va cholin (vit B4),
tao t&€ bao m4u, tdng hgp ADN va

acid nucleic

B12 | P6ng vai trd trong tao méu, kich | Dy trif t5t & m6 co thé va gan

thich sinh trudng va nhiéu chitc |ddng vat, chua thiy & thire vat

ning khéc.

Ngudn: H.R. Schmittou; M.C.Cremer va Zhang Jian 1998

Bdng 14: Nhu cdu Vit cho cd tra, chép, ré phi, va cdc

biéu hién khi thiéu vitamin

Loai vitamin C4c d4u hiéu bénh 1§ co bin
thi€u hut
A L3i mit, chdy mdu mit; mit ldc va cdc t6n thudng v& mit;
da nhot, ndp mang xodn, chdy m4u & vay, da, than. Ti€t
dich bung. Dich t&€ bao nhiéu.
D Tro, xuong, can xi va phos pho it
E Thi€u m4u dic trung cla gi6i tinh (c4 16 phi); da nhgt
mau, hoat ddng sinh sin gidm, teo cd, mit 16, than va tuy
tho4i hod, ceroit xuit hién & phi tang va thin, gan ma,
tich dich & dugi thin, trong xoang bung
K Chidy m4u da, thi€u m4u, d6ng miu kém
B1(thiamin){ M4t cin bing, 15 d3, kém #n, mau sim (c4 tra) hay mau

nhat (c4 chép), chdy mau du6i da, qué nhay cdm, r6i loan
thdn kinh, co gat, viy c4 tu miu.
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Gidi thiéu sinh ly qud trinh hdp thu

B2(Riboflavin) | Puc trdng mit, nhay cim nhe; thin ngin, map; thi€u
méu; da va vy chdy m4u; mau thin sim; kém in.
B6(Pyridoxin) | Boi chip choang; t6i loan thin kinh; co giat; co thit co

khi bj stress; xoay trdn; tetandt (Tetanus); 1 d3, thd
nhanh, ndp mang udn cong; phit mau den 6ng 4nh

Acid Pantothenic

Céc 18p va céc s¢i td mang r8i loan, quin lai véi
nhau;méang mang c4, hAm dudi, vdy va rau bi &n mon;
da kho, ché&t; mit 151, thi€u m4u, t& bdo cd mém nhéo

Nhay cdm nhe; tetanus; syt ph8i hgp gidm thi€u; 1§ dd,

Niacin
da va vay bi thudng chdy m4u, hAm bi€n dang; 15i mit,
kém in
Acid Folic Giy mon; 13 d0; thi€u m4u, sim mau; gidm kb3 ning
mién dich, viy dudi y&u
B12 Thi€u m4uy, kém n

C (acid ascorbic)

Mau da sdng hay sdm; nganh bién dang; sun d8 mit,
nip mang va viy bj vin veo; bi€n dang cdc xuong
khéc; ting 46 min cdm véi cdc bénh (dic biét do vi

veo; bi€n dang cdc xuong khéc; ting d6 min cidm véi

c4c bénh (dic biét do vi khufin ); vét thuong 14u lanh;
chdy méu da, cd, gan, thin, rudt

Biotin

Mau da nhgt nhat; chit nhay trén da nhiéu; 16p mang
thodi ho4; thi€u m4u, gan nhgt, sung to; t6n thuong rudt
két; r8i loan thin kinh (nhay cidm vdi ti€ng dong nhung

di chuyén chim chap), &n khéng ngon

Cholin

Gan nhiém mé va to, chiy m4u & than v rudt, hiéu
qué st dung thitc in thdp

Inositol

Thi€u m4u; chim tiéu thifc in; da day cing phdng; vay
mon

4-CAM NANG DD...CHO
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Cdm nang dinh dudng va thitc dn cho cd

Bdngl5- Nhu cdu acid amin cia cd tra, chép, ro phi van
va khd ndng cung cdp ciia mjt s6 nguyén li¢u chinh.

Acid amin |Nhu ciu cla loai (%] Kha ning cung c4p cho c4 tra bing
cia thic an ngudn protein

(% ctia thanh phin thic &n)

Tra [Chép | R6 | Bot |Bot d6[Bothatf Cam | Ngd
phi | cd4 | tuong | bong gao hat

Arginin 1,38 | 1,37 | 1,34 3,41 | 293 | 3,81 0,68.1 0,35

Histidin | 0,48 [ 0,67 | 0,54] 1,23 094 §j 091 | 0,19 | 0,23

soleucin | 0,83 | 0,80 0,99 {2,51} 1,62 | 1,00 | 0,40 | 0,24

Leucin 1,12 | 1,06 11,09 1399 1} 2,73 | 1,78 0,63 | 1,06

Lysin 1,63 11,82 11,634,088 2,52 | 1,20 | 0,46 | 0,24

Methyonin | 0,74 | 0,99 | 1,02 | 1,9 | 1,05 1,05 0,28 | 0,19
va Cys

Phenylamin | 1,60 | 2,07 | 1,82 | 3,9 | 2,63 | 2,63 1,04 | 0,68
va Tyrosin

Threonin | 0,64 | 1,25 {1,15({2,19| 1,06 { 1,06 | 0,38 | 0,24

Tryptophan | 0,16 | 0,25 | 0,32 0,52 | 0,45 | 051 0,08 | 0,06

Valin 096 (1,151090( 28 | 143 | 1,59 | 0,62 | 033

Ngudn: H.R. Schmittou; M.C.Cremer va Zhang Jian 1998
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Gidi thig¢u sinh Iy qud trinh hdp thu

Bdng 16- Vita mix b6 sung cho thitc dan ciia cd tra, chép
va ré phi vin

Loai vit Khéi lugng bd xung / tin thuc 4n
A 5,5 triéu hoat luc (UD)
D3 2,0 triéu Ul
E 50.000 UI
K 10g
B1 (thiamin) 20g
B2 (Riboflavin) 20g
B6(Pyrodoxxin) ‘ 10g
Niacin(Acid nicotinic) 100g !
Acid Panthotenic 50g
Cholin chloric 550g
Acid Folic 5g
Vitamin B12 1g
Biotin g
Inositol 100g

Nguén: H.R. Schmittou; M.C.Cremer va Zhang Jian 1998

2. Céc chit khoing

Thifc 4n nudi c4, dic biét cho nudi c4 15ng be, mudn
hoan chinh dinh dudng cin dugc b8 sung khoing. Mic
dit; nhu ciu cu thé ddi véi hiu hét cic khodng con chua
dugc xdc dinh. Ca cin 22 loai khodng d€ tao md, cdc qud
trinh trao ddi chdt va gii¥ can bing thim thiu giita noi
dich va moi trudng. Mot s§ khodng 13 thi€t yéu trong
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Cdm nang dinh dudng va thitc dn cho cd

kh&u phan. Mot s8 khodng hoa tan nhu canxi c6 thé dugc
trao ddi gitta dich thé cd thé va mdi trudng nudc khong
qua con dudng ti€u hod, ma qua mang.

Bdng 17- Lugng phospho c6 trong m{t sé thitc dn va
khd ndng tiéu hod cia cd.

Nguyén liéu thic in Kh6i lugng tiéu hod (% tong s do
thifc in cip)

Hat c6c 33

Bt 35 tuong 40
Botcd 60 (c4 tra) 25(c4 chép)
MonoCa phosphate Ca(H2P04) 95(c4 tra) 95(c4 chép)
Di canxi phosphate(CaHPO4) 80(c4 tra) 45(c4 chép)
Tri canxi phosphate (Ca(PO4) 50(c4 tra) 15(c4 chép)

Ngudn: H.R. Schmittou; M.C.Cremer va Zhang Jian 1998

Bdng 18- Nhu cdu chdt khodng cia cd.

Pa lugng Vi lugng
Ca Fe* Fl
P* 12% Al
Mg* Mn* Ni
Na Cu* Vanadium
K Co Si
Cl Zn* Thiéc
Sul fur Se* Cr
Mo

Ghi chii; * Cin b8 sung céc khodng niy d€ san xuit thitc in hoan chinh

vé dinh dudng
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Gidi thiéu sinh Iy qud trinh hdp thu

Bdng 19- Premix khodng b6 sung cho thiic dn ciia cd

tra, chép va ré phi van.

Loai khodng bd xung Khéi lugng (g) /tdn thic an
CuS04 20
FeSO4 200

Mg CO3 50
MnCO3 50
KI 10
ZnS04 60

NaCl . 5

CoS04

Na2Se03 2

Ethoxyquin (ch&ng 6xy hod) 125

Bdng 20- Cdc ddu hiéu thi€u hut khodng trong khdu

phan dn cia cd tra, chép va ré phi vin

Khodng DAu hiéu
P Chém 16n va khodng hod xudng; nganh bi di tit; canxi hos dj
& dang xuong sudn va tia viy nguc; diu di dang, m3 thén thit
va m3 gan ting
Mg Cham 16n; gay mon; I3 d3 cd thodi ho4; tJ 1& chét cao
Fe Thi&u méu
Cu Cham phit trién xuong va colagen
Zn Chim 16n, kém in, da va viy mon, dyc thuy tinh thé
Mn Chim 16n, viy dudi di dang
Selen Cham 16n, teo co
Ca, K, Cl Chua c6 théng tin
12

B

(*) Nguén: H.R. Schmittou; M.C.Cremer vi Zhang Jian 1998
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Cdm nang dinh dudng va thitc dn cho cd

3. Quan di®m méi vé dinh du®ng trong ch€& bién thifc #n.

Hién nay, ngudi ta da ché bi€n dugc thifc dn c6 hé s&
<1 (tic 1a chua tdn dén lkg thitc dn di thu duge lkg cd
thit. Nghe ra twdng chitng nhu vo 1y!) v6i thanh phin
chinh trong d6 1a axit béo khong no va protein. Theo 1y
thuy&t nay, toan bd ning lugng cho trao ddi chit dugc
cung c&p bing lipid dudi dang axit béo khong no dé dé
tiéu hod, hip thu. Chiing ta biét riing: V& géc dd nang
lugng; lipid gidu hon cé trong cac chat cd ban (hydratcacbon,
protein, lipid), va lai; hién nay, ngudi ta dang "sg béo"
nén thic 4n loai nay khong bi canh tranh véi con ngudi.
Protein bao gidf cling ddt nhat, bdi vy trong thifc in chi
cho lugng 1am sao vira di d€ xay dung t€ bao ciia cd thé.
Con gluxit chi dé dinh ké&t. N&u cho &n nhiéu hydrat-
cacbon, cd th& khdng s& dung hét, s& chuyén hod thanh
chat béo tich lily lai, m&i 1dn chuyén hod nhu vay lai bi
mat ning lugng. Ngoai cdc chat dinh dudng da lvgng nhut
da trinh bay; trong thitc in cidn dd vitamin dic biét 1a
vitamin C, khodng, 10-13% xd dé ting khd ning nhu
dong cta rudt, dé ti€u hoa.
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Vai nét vé trao déi chdt va ndng lugng & cd

PHAN 6
VAl NET VE TRAO D%I CHAT VA NANG LUQUNG
CA

|. TRAO BOI CHAT

Ciing nhu c4c ddng vat khic. Trao ddi chit & c4 bao gom:

- Thu nhén thic dn tif mdi trudng. Thuc hién cac hoat
dong tiéu hod va hap thu; (riéng c4 ¢6 hanh dong hap
thu mot s& chit qua bé mit cd thé ma khong qua 6ng
tiéu hod).

- T4i tdng hop va phan gidi c4c chit sdng cho co thé
(chuyén hod) d€ sin sinh ning lugng (trao ddi chat trung
gian).

- Kié€n tao cd thé tir cdc chat dinh dudng hip thu duge
(ddng ho4d).

- Thai cic sdn phdm thira (bai tié't).

- Trao d8i chd' tiéu hao va trao ddi chat thay thé chi
c6 tdc dung duy tri hoat dong song (trao dSi chat co
ban/co s8), trao ddi chdt sinh trudng va tich lu§y méi lam
gia tang khoi lugng cd thé.

- Qud trinh trao d8i chat tich lu§ nhim muc dich ting
cudng cdc chat du trit cho co thé; trude hét 1a chdt béo
va glycogen.
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Cdm nang dinh dudng va thitc dn cho cd

- C4 c6 kha ning tdi sdn xuit quin dan cao (dé nhiéu
tritng), khoi lugng tuyen sinh duc ctia cd 16n, binh
thudng, tu’ 10-20% tSng khoi lu’dng cd thé, nhiéu khi t8i
30%, néu tinh cd mia sinh sdn, c6 khi dat t6i 100%-
200%. Cha't béo 1a ngudn niing lugng chinh ddm bdo cho
qué trinh tdng hop nén sdn pham sinh dyc cda c4 (thanh
phdn chinh cda tning c4 12 chit béo-noin hoang).

- C4 c6 thé t8ng hgp mdt s§ acid béo ma khong cin
14y tir thitc in (goi 12 acid béo ndi moi), ching khéc acid
béo lay tir thifc dn. S ca; sy gia tang ham lu’dng acid béo
khong no di gidm d ha bing di€m cho cd thé, glu’ diéu
hoa than nhiét; luon glif dudc qué trinh trao d8i chit cho
cd thé & mitc dd can thi€t. So véi cdc ddng vat khdc, ham
lugng acid béo khong no & c4 nhidu hon ddng k& 1a vi:
Thitc in clia c4 c6 nhiéu acit béo khong no (1a téo), thich
ngh1 v6i diéu kién sOng trong moi trudng nudc, mat nhiét
&t nhanh khi nuéc lanh di (hdm lugng nude trong cd thé
c4 ludn bi€n dong ngudc v4i ham lugng m3). Lugng mG
dy trif trong gan c4 cdi cao hon trong cd duc (vi dé tao
tritng). Cd dudc nudi biing thifc An gidu chit béo, s& ¢
ham lugng m3 trong cd thé cao. C6 thé phan loai hoat
dong trao d6i chat clia c4 theo so dd sau:

- Trao d6i chat tiéu hao (co ban, duy tri, cd sG) —
Trao d8i chit chung —»Trao d6i chd' thay thé (gdm 3
thanh phdn) — Trao d8i chdt sinh trudng
—» Trao ddi chdt xay dung —» Trao ddi chat tich liiy.

Trao d8i chat tiéu hao va trao d8i chit thay th€ nhim
duy tri hoat dong séng ciia cd thé c4. Trao d8i chdt sinh
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Vai nét vé trao dbi chdt va ndng lugng & cd

trudng va trao d8i chat tich lu§ nhim ting trudng khoi
luong cd thé. Ciing 12 myc tiéu clia ngudi nudi c4.

Sy tich lu§ ning lugng & cd trude hét 1a chat béo, sau
d6 mdéi dén glycogen va protein (khdc véi gia siic, gia
cam; truSc hét 1a glycogen va protein). 3 ca, ngudn
ning lugng chinh 13 chit béo, glycogen va protein bi coi
12 phu. P&i véi ¢4 di cu di trd dong, n€u nhiét dd moi
trudng c6 xudng thap ma chit béo chua tich i, cd cling
cham di cv, chiing chi b4t ddu di khi d4 tich G m&, nhiu
khi, do chua tich di m3d ma chiing & lai va bi chét rét nhu
¢4 com sOng & bién Azov chi di cu khi d béo dat 14%
kh&i Iugng co thé.

I1. CAC YEU T6 ANH HUGNG DEN QUA TRINH TRAO BOI
NANG LUGNG CUA CA

Cudng do trao d8i chit clia cd phu thudc vao rat
nhidu y&u t5. Pon vi tinh cudng dd trao ddi chat 1a
"Luong tiéu hao 6xy": mg/l/don vi thi gian (phiit, gid);
dugc tinh bing sy suy gidm 6xy sau mot thdi gian nhat
dinh clia titng c4 thé, trong tiing giai doan cda cd thé, v6i
thdi gian theo d6i. Cudng dd trao dSi chat phy thudc vao
giong, loai, kich thudc, tinh trang (no, déi, dang mang
tritng...), mila vy, mdi trudng (trong dé quan trong la
nhiét do, pH, 6xy va CO2 hoa tan). C4 d6i, Iugng ti€u
hao 6xy cao hon c4 no. Khi 2 c4 thé cung tinh trang, c4
th€ nao c6 lugng tiéu hao 6xy cao hon t¥c 1a hoat dong
manh hdn, s€ 16n nhanh hon.
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Bdng 21- Bao hoa cia 6xy hoa tan (DO) & cdc nhiét do,
do sdu, dp mdn khdc nhau

Nhiét d6 (°C) {DO (mg/l) & nudc ngot/ d6 sdu{ DO (mg/l) & nudc min
Om 500m 1.000m Sppt 20ppt | 35ppt
15 9.8 9,2 8,6 9,8 89 8,1
20 8,8 8,3 7,7 8,8 8,1 7.4
25 8,1 7,6 7.1 8,0 7.4 6,8
30 7.5 7,1 6,6 7,3 6,8 6,2

Bdng 22- Ty 1% ciia dam amon téng sé gdy dic cho cd,
dang NHs khéng Ion hod O pH va nhiét dé tuong ung.

pH NH3 (%) va nhiét d6 twong dng

159% 200C 250c 300
7.0 <l <1 <1 1
8,0 2 3 5 8
9.0 21 29 36 45
10,0 72 80 85 89

Bdng 23- Ty Ié% gdy djc cho cd ciia H>S khong Ion hod.

pH H2S va nhiét 4§ tuong ng

15 20 25 30
6,0 93 92 91 90
7,0 58 55 51 47
8,0 12 11 9 8
9.0 1 1 1 1
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