CHUONG VIII
DINH DUONG VA NHU CAU CHAT KHOANG

Trong ty nhién c6 it nhat 22 chit khodng ma co thé dong vat can. Khodng duoc chia lam
hai nhém can cir vao nhu cau ciia dong vat: nhém khodng da lwong va khodng vi luong. Trong
chuong nay ching toi dé cap dén vai trd sinh hoc ciia mot sé khodng da luong va vi luong 1a
nhitng nguyén tb hét strc quan trong ddi voi ca

8.1. KHAI NIEM CHUNG

Mic dit hau hét cic chat khodng tim thiy trong tu nhién déu c6é mit trong cdc mé cua
dong vat vi chung c6 trong thirc an nhung khong phai chat  khoang nao cting ¢6 vai tro trong trao
dbi chét cua co thé. Mot sd chat khodng vo1 ham luong rat thip c6 thé con giy doc cho co thé.
Ngay ca mot so chat khodng can thiét ddi v6i dong vat thity san nhung dugc cung cap véi lugng
vugt mic nhu cau cung gay doc cho co thé.

Trong co thé ngudi, dong vat va cd chat khodng chiém ty 1¢ rat thap so voi cc chat hiru
co khic (bang 8.1; bang 8.2).

Thuat ngtr khoang thiét yéu (Essential mineral element) dung dé dién ta nhiing chat tham
gia vao qud trinh trao ddi chat ciia co thé. Pé nhan biét mot chat khodng 14 thiét yéu hay khong
thi khi con vat an mot phan khong c6 chira chat khoang 4y va giy ra nhiing triéu ching bénh 1y
chi ¢6 thé diéu tri hodc phong ngira bang chinh chat d6. Phan 16n céc nghién ctru vé dinh dudng
khoang deu st dung phuong phap trén. Tuy nhién, d6i v6i nhitng chat khodng ma co thé can voi
50 luong rt nho thi khong thé kiém sodt dugc sy ¢6 mit ciia ching trong nude udng, méang in,
chuong trai, cdc dung cu v¢ sinh, bui trong khong khi.

Bang 8.1. Ham luong mot s6 nguyén té khodng trong co thé dong vat

Da khoédng g/kg thé trong Vi khodng mg/kg thé trong
Ca 15 Fe 20-80
p 10 Zn 10-50
K 2 Cu 1-5
Na 1,6 Mo 1-4
Clo 1,1 Se 1-2
S 1,5 I 0,3-0,6
Mg 0,4 Mn 0,2-0,5
Co 0,02-0,1

Pén nam 1950, 13 chat duoc coi 1a khodng thiét yéu, bao gom Ca, P, K, Na, Cl, S, Mg,
Fe, I, Cu, Mn, Zn va Co. Bén nam 1970, nguoi ta b6 sung thém Mo, Se, Cr, Fl, As, Bo, Pb, Li,
Ni, Si, Sn va Va. C6 khoang trén duéi 40 chit khoang tham gia vao qua trinh trao ddi chat trong
co thé dong vat.

Ngoai ra, chat khoang thudng xép vao hai nhém tiy theo nong do 1a khoang da lugng va
khodng vi luong. Thong thudng nhitng chat khodng duoc goi 12 vi lugng khi ching c6 mit trong
co thé dong vat khong 16n hon 50 mg/kg. Mot so tai lidu khac cho rang, khodng da luong 1a
nhitng chat ma dong vat c6 nhu cau 16n hon 100mg/kg khau phén nhu Ca, P, Mg, K, Na, Cl, va
S; khodng vi lugng: nhu cau nhé hon 100mg/kg khau phan nhu Fe, Cu, Mn, Zn, Co, Mo, Cr, Se,
F, I, va Ni.
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Bang 8.2. Thanh phan chat khoang trong co thé c4 (Shearer, 1984, Kirchgessmer va Shwarsz,
1986)

Ciéc loai khoang pho bién C4 hoi Ci 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
Khoang vi lugng (mg/kg WB)

Fe 12 20

Cu 1,2 1,1

Mn 1,8 0,7

Zn 25 63

Vé co ban ngudi ta chip nhan rang nhu cau khodng cua cd twong ung voi dong vat bac
cao. Tuy nhién, moi truong xung quanh (nudc) la ngudn cung cap khodng quan trong, ngoai
thirc an. Sy trao d6i khodng cuia c4 thé hién ¢ so d6 8.1.

Nudc
A

Méu  Md (co thé)

A >
«——

v

Khau Phén,
phan Nudc ti€u
So @6 8.1. Trao ddi khodng & cé
8.2. CANXI, PHOSPHO, MAGIE
8.2.1. Canxi (Ca)
Ca ctia co thé cd phan bd tap trung & xuong, vay. Ham luong Ca ctia c4 chép (khdi luong
- 340—3300mg) nhu sau:
Cot song: 80g/kg (69-96g/kg)
Co : 124mg/kg (57-410mg/kg)
Gan : 38mg/kg (21-155mg/kg) q
Ty 1¢ Ca/P cua xuong va vay 1a 1,5 - 2:1 va cua toan bo co thé 1a 0,7-1,6.
Nong d6 Ca cua nudce la 200mg/l dap tmg du nhu cau Ca cho ca hoi. Néu luong Ca cua
nudc thap (Smg/l) thi ca phai lo1 dung Ca cua khau phan.
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Nhu vay, sinh truong cua cd phu thudc vao nbng do Ca va pH cua nudc. Nguoi ta cling
thay ham lugng nhoém trong mau cao lam giam sy hép thu Ca. Nhiing hd nuéc axit, pH thap, Ca
thdp va Al cao 1am giam ty 1é sdng cta cd ro rét. Nhitng hd nao ¢6 ham luong Ca nhé hon
0,8mg/1; pH nho 4,5 thuong khong c6 ca (Howell et al., 1983).

Vay, nhu cau cta cé trong khau phan 12 bao nhiéu? N6i chung, khé xdc dinh dugc nhu cau
Ca cua cd. Cd hdi c6 thé trong ban dau 1a 1,2 g khong thay biéu hién sinh truong khac nhau khi khau
phén chira 0,3-3,4g Ca/kg va ham lugng Ca nu6c 1a 20-30mg/I.

Cadatron c6 thé trong 6-24g song trong nudc ¢6 ham luong Ca 1a 56mg/l ddp ung sinh
truong toi uu khi khau phan chira 8g Ca/kg (+8g photpho hiru dung) nhung sinh truong giam
khi Ca khau phan Ia 20g/kg. Ca hoi chau Au, cd chép thich hop voi khau phan 18-22g/kg Ca. C4
hoi O. aureus thich hop khau phan 8g Ca/kg trong diéu kién nudc khong c6 Ca.

8.2.2. Phospho (P)

C4 lay P tir nu6e kém hon Ca. Vi du, c4 hdi (cd gidng) hap thu P tir nude chi bang 1/400 so
voi Ca tir nudc. Hép thu P tir nude cling phu thudc vao nhiét do nude va ham lugng Ca nudc. Hép
thu P tir nude tang khi nhiét do ting va ndng d6 Ca nude giam.

Nhu vy, nguf)n P khau phan ddi véi c4 quan trong hon Ia ngudn P tir nude. Nhu cau P
khau phan cia cd nam trong pham vi 0,4-0,7% khau phan phu thugc vao:

+ Céu tao Ong tiéu hod: loai cd c6 da day hap thu P tot hon c4 khong c6 da day, ngay ca
khi nguon P ¢6 do6 1oi dung kém.

+ Ngudn Photpho: Phospho phytic khong lgi dung duoc vi cd khong c6 enzyme phytase.
Giéng nhu dong vat trén can, photpho monocanxi c6 do loi dung cao nhét, di va tri-canxi thi
kém hon, nhét 1a ¢ chép (bang 8.3).

Bang 8.3. Sinh trudng cta cd hdi va cd chép (g) theo d6 loi dung ctia photpho khau phan

C4 hoi (11 tudn) 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 lgi dung tdt, ¢4 chép lgi dung
t6t P trong nAm men va cazein.

8.2.3. Magié (Mg)

Mg gilt vai trO quan trong trong phan trng photphoryl hoa va mgt vai enzyme. Mirc Mg
trong nudc ngot khong ddp tng du nhu cdu Mg cta cd, phai b sung mot luong thich dang vao
khau phan. Nudc bién chta 1,3g Mg/lit thi dép ing du nhu cau Mg cho c4 bién.

Cowey et. al. (1977) 1am thi nghiém v&i c4 hdi ning khoang 30g thdy rang tinh ham an,
tang trong va FCR t6t khi khau phan chira 1000mg/kg so véi khau phan 26-63mg/kg. Thi
nghiém & ¢4 hdi non thay 200-300mg/kg thi du cho sinh trudng néu nudc chira 1,7mg/lit.

Thiéu Mg gin véi muc Ca 26-40g/kg khau phan di lam ting nephrocalcinosis
(nephocalcinosis: Ca lang dong ¢ than), natri trong co ciing ting, 1am cho thit nat..vi co thit
chtra nhidu nudc.

O cd chép thiéu Mg lam giam thu nhén thtic 4n, ngh&o sinh truéng va inertia. Trong mot
thi nghiém nguoi ta thiy mic Mg 14 52mg/kg da 1am tang ty 1¢ tr vong tir d6 nguoi ta thdy nhu
cau toi thiéu Mg phai 12 1a 400-700mg/kg khau phan.
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8.3. CAC NGUYEN TO KHOANG KHAC

Bang 8.4 sau dy tém tit chtic ning cua cdc nguyén td vi khodng.

Bang 8.4. Tém tit vai tro dinh dudng cia mot s6 nguyén td vi luong

Nguyén to Chtrc ning Biéu hién thiéu va nhu cu

Fe Céu tao Hb, myoglobin, cytocrome vl Cham 16n, thap Hb va hematocrit.
nhiéu enzyme khéc 200mg/kg thire an cua cé chép,

30mg/kg thlrc an cua ca da tron.

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

Mn Coenzym clia mot s6 enzyme tong hgp| Cham 16n, cot song ngin. Viém cata, ty 1§
ure, trao ddi axit amin, axit béo va oxy| tir vong cao, 2,4mg/kg thirc dn cta cd da
hoa glucose. tron , 13mg/kg thirc an cua ca chép

/n Cofactor cua mot $b enzyme va thanh| Cham l6n, kém an, viém cata, thdi vay v
phan cua nhidu metaloenzyme nhu| da, tr vong cao.
cacbonic anhydrase, carboxypeptidase, 20mg/kg thirc dn cua ca da tron.
malic dehydrogenase, alkali 15-30mg/kg thiic an cua ca chép
photphatase, superoxid dismutase,
ribonuclease va DNApolymerase.

Co Thanh phén cua vitamin B, Cham 16n, $b luong h@)ng cau giam, muc

khuyén cdo 1 - 6mg/kg thic an.

Se Thanh phﬁn cua glutathion peroxidase, Cham 16n, thiéu mau, viém cata. Muc
phan giai peroxid sinh ra trong qud khuyén cdo 0,25mg/kg thirc dn cia cé da
trinh oxy hod m& tron

It Thanh phan hormon thyroxin 0,6-2,8mg/kg thirc an cua cd hoi

Gidi thiéu hon hop khodng dung cho cé (premix):

2,1% CaCO; 0,034% Cu (OH),.2CuCO3 | 73,5% CaHPO4.2H,O
0,081% ZnCOs3 8,1% K,HPO, 0,001% KI

6,8% K,SOy4 0,002% NaF 3,1% NaCl

0,020% CoCl, 2,5% MgO 0,0686% axit citric
0,558% MnCO;
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CAUHOL:
1. So d6 chuyén hod khodng cua ca?
2. Vai tro cua Ca, P, Mg, va nhu cau cua cd. Tai sao kha nang loi dung P dudi dang axit
phytic ¢ cd rat thap, bién phap khac phuc? N ) .
3. Cho vi du vé mot cong thuc khodang hon hop cua cé va cho y ki€n nhan xét vé cong
thirc khodng nay?
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CHUONG IX

PAC PIEM THU'C AN TRONG NUOI TRONG THUY SAN
9.1. PHAN LOAI THU'C AN

Ngudi ta xép thirc an cho dong vat thuy san thanh 5 nhém dua vao thanh phan dinh
dudng va céch su dung:

+ Thirc an tho xanh: bao gém thirc an xanh nhu rau co xanh, thac an thd kho nhu co kho,
rom, than cay ngo ... Ty 1€ xo trong thtrc an thuong 16n hon 18%.

+ Thtrc an giau nang lugng: nhém thirc an ¢6 ham lugng protein nho hon 20% va xo nho
hon 18%.

+ Thure an giau protein: nhom thirc an ¢6 ham lugng protein 16n hon hodc bang 20%, do
1a protein ngudn goc dong vat nhu bot thit, bot cd, bot 16ng v thuy phén... va protein ngudn gdc
thuc vat nhu kho dau d6 tuong, kho dau bong, gluten ngd .

+ Thirc an giau khodng nhu bot d4, monocanxiphosphat, dicanxiphosphat...

+ Thirc an bd sung: gdm thirc an bo sung dinh dudng nhu vitamin, chat khodng, axit
amin, va thirc dn bd sung phi dinh dudng (feed additives) nhu chat chdng oxy hod, sic chat, cic
thudc phong bénh...

9.2. PAC PIEM DINH DUONG CUA CAC LOAI THUC AN
9.2.1. Thirc dn giau ning lwgng

Céc loai hat ngti coc va phu pham ciia ngii coc, cac loai bot cii va phu pham ndng nghiép
nhu cdm gao, cdm mi... nam trong nhém thic an nay. Thanh phan hod hoc: tinh bot chiém 2/3
khdi lugng hat, proteln 9 — 12%, m& 2 — 4%, xo trung binh 6%, nhung khéc nhau nhiéu giita
céc loai hat va phuy phém cua hat.

Bot sin 1a ngudn thirc an giau tinh bot (60-70% trong chat khd), nhung protein lai rat
thap (0,9-2 1%).

Dic diém chung cua nhom thirc an giau nang lugng la ty 1¢ protein thap, acid amin thiéu
va khong cin d6i; da sé c6 ham luong Lipid thap (trir cdm gao ¢6 10-15% lipid); ty 1& xo cao;
ham lugng khodng thap va khong thich hgp cho dong vt thuy san.

Tay vao dbi tugng thuy san nudi cu thé ma ta c6 thé sir dung céc ngudn thirc dn nay khic
nhau. D01 voi nh6m dbi tuong an thién vé dong vat, luong tinh bot khong nén sir dung qué 20%.
Bot san 1a ngudn thiic dn cung cdp ning luong tot nhat. C4m gao c6 ham lugng xo tir 11- 20%
(tuy loai cdm) do d6 it dugc sir dung lam thtrc dn cho tom.

9.2.2. Thirc dn giau protein

C6 hai nhém 1a thirc dn protein c6 ngudn gdc thuc vat va ngudn gdc dong vat.

Nhém thire an protein ngudn gdc thuc vat ¢6 hai nhém nho:

- Nhém thuc an c¢6 20 — 30% protein thd, trong nhém nay cé ba rugu, ba bia, ba mach
nha.. ham lugng protein 25 — 27%, chat lugng protein thap (thiéu lysine), xo twong ddi cao (12 —
15%).

- Nhém thtee dn chita 30 — 45% protein, trong nhém nay ¢6 cdc loai kho dau lac, khd dau
bong, kho dau lang, khd dd twong, khd hudng hudng duong, kho cai dau, ... Ham lugng protein
ctia cdc loai kho dau nay tir 42 — 46%. Chat luong protein cao hon nhém thirc an trén. Tuy
nhién, kho dau lanh va kho dau bong ngheo lysine, khd dau lac ngheo axit amin chtra S, chi c6
kho dd tuong 1a c6 chat lugng kha hoan toan. Ty 1é xo ctia nhém thirc dn nay thip hon nhém
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trén (9 — 11%), riéng kho dd tuong rat thip (5%). Chat béo ctia nhém khd dau phu thude vao
cdch 1ay dau, néu iy dau bang cich ép thi chat béo ctia san pham con 6- 8%, con chiét dau bang
dung méi hitu co thi chét béo chi con 1 —2%.

Thanh phan dinh dudng ctia mét sd loai thirc an protein thuc vat trinh bay ¢ bang 9.1.

Bang 9.1. Thanh phan dinh dudng ctia mot s6 loai thirc 4n giau protein c¢6 ngudn goc thyc vt

Thanh phan Kho dau Kh dau Kho dau Kh dau
tuong bong dura lac

Vat chat kho % 88 91 90 89
Protein % 45-48 41 21.5 45-48
Lipid % 1.9 1.4 1.6 1.1
Dan xuét khong dam % 28.5 29.1 43.9 -
Khodng % 6.2 6.5 7.0 4.5
Ning lugng tho (MJ/kg) 17.5 17.9 16.1 -
Nang luong tiéu héa (MJ/kg) 13.5 9.1 - -

Diic diém dinh dwing ciia mot sé logi khé dau

Khé ddu twong. 42 — 48% protein, giau lysine (2,45%) nhung han ché methionine va
cystine, Ca, P, va vitamin B. Khau phan nuéi c4 O. niloticus c¢6 thé thay hoan toan bot c4 bang
kho dd twong néu bd sung thém 0,25% methionine.

Khé dau bong: 40 — 45% protein, ngheo methionine, cystine, lysine, Ca, P, giﬁu vitamin
By, chira 0,003 — 0,2% gossypol 1a chit doc giy trc ché enzym tidu hoa va lam giam do ngon cia
kho dau bong.

Khé ddu 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
gy doc 6 cd la 1 ppb trong khi ¢ ga con 1a > 50 ppb, lon con > 50 ppb, bé > 200 ppb.

Khé dau cai dau. Protein gidng kho dau dd twong, chira glucozit 1am gidm sinh trudng
ctia c4 chép. Glucoside bén ddi v6i nhiét.

Khé dau hiong diong: 35 — 40% protein, khong thay c6 chat doc, xo cao ( 16%).

Khé ddu vieng. 40% protein, gidu methionine, arginine va leucine, nhung thiéu lysine.
Chtra axit phytic d& két hop véi chat khac nhu axit amin, vi khodng.. tao thanh phytat khéng hoa
tan, khong hap thu dugc, 1am mat can d6i axit amin va vi khodng khau phan.

Nhom thire an giau protein ngubn gbc dong vat gém c6 bat thit, bot thit xwong, bot mdu,
bot cd, phu phém stra,. Thanh phan dinh dudng cua mot so loai thirc an nay ghi ¢ bang 9.2.

Diac diém mat so thwc dan giau protem nguon dong vat

Bt cd: Bot cd 1a ngudn cung cap protein t6t nhat cho céc 601 tuong nuoi thuy san, ham
luong protein thd bién dong tir 45% dén 70% phu thudc vao ngudn cd, cich ché bién. Bot ca
chtra ddy du céc acid amin can thiét cho dong vat thuy san, giau lysine (7,8% so v&i CP),
methionine (3,5% so vdi CP), methionine+cystine (4,7% so voi CP), tryptophan (1,3% so voi
CP), threonine (4,9% so v&i CP). Pic biét trong thanh phan lipid ctia bot cd c6 nhiéu acid béo
cao phan tir khong no (HUFA). Trong bot ca c6 ham luong vitamin A va D cao va thich hop cho
viéc bo sung vitamin A trong thirc dn. Bot ¢4 1am cho thirc 4n tré nén c¢6 mui hap din va tang
tinh ngon miéng cua thitc an. Ham luwgng khodng trong bot cd ludn 16n hon 16% va la nguon
khodng dugc dong vat thuy san stir dung hi€u qua. Nang luong tho cua bot ca tur 4100 - 4200
kcal/kg. Ngoai ra, mot sd nghién ctru cho thiy trong bt cd ¢6 chira chat kich thich sinh truong,
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day 1a nguyén nhan chinh khi thay thé bot cd bang cdc ngudn protein dong vat khac két qua
khong hoan toan dat dugc nhu st dung bt ca.

Bot cd dugc chia lam hai loai: bdt c4 nhat va bot ¢4 man. Trong ché bién thirc an cho
dong vat thuy san chi sir dung bot c4 nhat (do mudi <5%). Bot ca thuong dugc lam tur ca trich,
cd mdi va cd com. Chat lugng bot ca phu thudc vao loai, dd tuoi cua nguyén li€u tuoi, phuong
thirc ché bién va bao quan. C6 hai phuong phép ché bién bot c4:

- Ché bién 4m: C4 tuoi dem ham hoi sau d6 ép dé tach nude va dau, ba duge say kho
nghién thanh bot, 1am bén bot bang cac chit chdng oxy hod. Dich ép duoc chiét m&, c6 dic roi
cho thém vao bot dé bo sung vitamin va protein hoa tan.

- Ché bién kho: C4 sau khi ndu chin (hodc hdm chin) roi 1am kho khong tich md. Bot cd
ciing c6 thé ché bién theo phuong phap chiét bang dung méi. Bot c4 ché bién theo phuong phap
nay rat giau protein (80%) va it ma.

Bang 9.2. Thanh phan dinh dudng ctia nhém thirc an protein nguon goc dong vat

Khoang (%)
Thtrc 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
Botca 50% protein 53 4 - -
70% protein 74 1 - -
65% protein 68 1 - -
Stra : Bot stra khir mo 34 1 1,2 1,0
Viéng sita ( whey) 14 1 0,9 0,8
Bot tom 49-74 -
Phu phém gia cAm 60-65 15-20 Ngheo lysine hon bot
cé da tron, co thé dung
Bot 1ong v thuy phan 80-85 - 15% bot 1ong vii thuy
phan

Bét tom. Bot tom 14 phu pham cta nha méy ché bién tom dong lanh bao gém dau tom va
vo tom. Ham luong protein 30-40%, chita ddy dii cdc axit amin thiét yéu, tuy nhién, methionine
axit amin la giéi han mot. Bot dau tém c6 thé thay 20- 30% bot ca va khong nén bd sung qué
15% trong khau phan an cta tém. Bot dau tom la ngudn cung cap axit béo n3, cholesterol,
asthaxanthin, khodng va chira ca chat dan du. Ngoai ra, bot dau tdm giau chitin (15-23%) 1a chat
can thiét cho qud trinh hinh thanh vo cta tom. Muc dich b6 sung bot dau tom vao thirc an nham
cai thién mii vi hap dan cua thtic an. Chat luong cta bot dau tom rat bién dong phu thude vao
nguyén liéu, phuong thirc ché bién va bao quan.

Cd u udp (fish silage). Day la cach bao quan bang phuong phdp 1én men sinh hoc trong
moi truong axit. Ca hay phy pham c4 dugc chat nho, tron voi bot san va ri mat theo ty 1¢ 5 kg ca
+ 3 kg bot sdn + 2 kg ri mat. C6 thé thay bot sdn bang bot gao, bot ngd, bdt cac loai khoai cu
hodac chi can U voi ri mat. Co diéu kién thém axit hitu co nhu axit formic hay ché phém Ién men
lactobacillus.

C4 d4 bam nho dit vao céc thing nhya 1 kin, thinh thoang khuay déu. Trong qud trinh 1,
axit lactic dugc hinh thanh, pH xuéng dudi 4,5 nho vay, san pham duoc bao quan vai thing
khong hu hong.
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C4 i u6p c6 ham lugng protein tir 30 — 50% so vdi vat chat kho, tuy theo nguyén liéu
dem 1 va c6 nhiéu axit amin quy nhu lysine, methionine.

Bot long vii thuy phan. Ham luong protein cao toi 80-85% nhung khong can d6i axit
amin (ngheo lysine, histidine va tryptophan). Thanh phan protein chu yéu la keratin nén ty 1¢
tiéu héa rat thap (khoang 50%). Bot 16ng vii thity phan c6 thé thay 30% bot cé trong khau phan
ca ro phi va ca tré.

B4t thit. Bot thit bao gdm phé phu pham 10 m6 gom tat ca nhitng phan khong dung lam
thirc an cho nguoi nhu: rudt gia, gan, mong, thirc an trong da day, méng va 16ng. Ham luong
dinh dudng bién d6i nhiéu tuy theo ngudn phu pham, protein tir 30-60%, lipit 8-11%, Ca 4,5-5%
va P 8-10%. Nhin chung gid tri protein ctia cd hai loai bot nay déu khong cao, ham luong
methionin thap nén hiéu quéa str dung khdéng cao khi 1am thiic an cho dong vat thuy san. Ham
lugng bot thit xwong duoc dé nghi str dung trong thirc dn cho tém khong qua 15%.

Bét mdu. Bot mau c¢6 ham lugng protein cao téi 85-90%, rat giau lysine (9-11%), tuy
nhién thiéu Isoleusine va Methionin. Kha ning tiéu héa bot mau cua dong vat thuy san thap, ty
1¢ tiéu hod protein bién dong tir 40-80% tuy theo phuwong phap sdy. Protein va acid amin trong
bot mau dé bi phén huy trong qua trinh sdy. Bot mau rat dé bi hu trong qua trinh ton trir. Him
luong bot mau phdi tron trong khau phan n cho tém khong nén qua 10%.

9.2.3. Thikc in b sung (feed additives)

C6 hai nhém thirc dn bo sung, d6 1a thirc dn bo sung dinh dudng va thic an bd sung phi
dinh dudng:

Thitc én bé sung dinh dwdng bao gdm thirc dn bd sung vitamin, vi khodng, axit amin
tong hop... Thong thudng, thirc an bo sung loai nay dugc san xuat dudi dang premix.

Premix 12 mot hdn hop chira hoat chat va chat mang. Hoat chat c6 thé 1a axit amin,
vitamin, nguyén t6 vi lugng, con chat mang thi tuy loai hoat chat ma c6 thé khac nhau. Vi du,
d6i v6i hoat chét 1a vitamin, axit amin.. thi hoat chét 1a trdu hay cdm mi nghlen min, dbi véi
hoat chét 12 vi khoang thi chat mang 1a bot da. Dé cho céc hoat chét tron déu vao chit mang thi
khéi luong riéng va kich thudc ciia hoat chat- chat mang phai twong duong nhau, thoi gian bao
quan tuong dong va khong pha hoai nhau.

Thitc én bé sung phi dinh dudng bao gom chét chong oxy hod, chit tao mau, tao mii,
chat hap phu mycotoxin, enzyme, chat dan du, chét két dinh...

- Chat chdng oxy hod: trong cong nghiép thirc an thuy san, nguoi ta thudng sir dung cic
chat chéng oxy hod 1a Ethoxyquin (1,2 dihydro-6 cthoxy-2,2,4 trimethyl quinoline) véi lidu
150ppm, BHT (Butylated hydroxy toluene) véi liéu 200ppm, BHT (Butylaled hydroxy anisole)
v6i liéu 200ppm.

- Chat chéng ndm: c6 cdc loai nhu potassium sorbate, polypropilene glycol,
aluminiumsilicat, Mycofix-plus.. ngan nglra sy phat trién cia mot sd ndm mdc san sinh
mycotoxin.

- Séc chat: c4 khong thé sinh tong hop dugc céc sic to nén phai duoc cung cép tu thic
an. Sic td c¢6 nhiéu trong thirc an ty nhién nhu rong, tao, rau co xanh, cdc sac t6 tong hop
thuong chiét rit tur cdc ngudn thyc vat trén.

Hai loai séc to st dung trong thuc an cua ca hdi (lam d6 da, co va vay) la asthaxanthin
va cathaxanthin. Asthaxanthin ciing ding dé tao mau cho tém him. Céc sic t trén ciing ding
cho cé canh.

D6i voi cd tra hay basa nguoi tiéu ding wa thich thit c4 tring khong vang, nhu vay, doi
v6i loai cd nay nguoi ta khong ding sic té hay nhiing loai thic dn ty nhién chira sic t6 nhu ngd
vang hay rau xanh.
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- Chat dan du: Céc axit amin ty do nhu glycine, alanine, glutamate; mot sd peptid nhu
betain c6 tic dung hép dan tdm, cd. Céc chat nay hién dién trong bdt tdm, bdt cd, bot muc, bot
céc loai nhuyén thé hay trong céc san pham thuy phan ctia nhiing thirc dn nay, cic loai nay c6
thé trdn vao thirc dn ¢ mic 1-5%.

- Chét két dinh: Chat két dinh 1am cho thtic dn bén trong nudc. Chat két dinh thuong
dung 12 tinh bot ngii cc, tinh bot san ¢6 thé ding 5% trong hdn hop thirc an vién. Céc chat két
dinh khic duoc diung nhidu trong cong nghiép thirc an thuy san la alginate, gelatin, chitosan,
bentonite, CMC (carboxyl methyl cellulose).

9.2.4. Thirc dn ty nhién

Thirc 4n ty nhién déng vai trd rat quan trong, quyét dinh sy thanh cong trong wong nudi
nhiéu loai dong vat thuy san, dac biét 1a ¢ giai doan au trung. Nghién ctru dac diém sinh hoc, k¥
thuat nu6i méot ) loai thirc an tuoi song cho dong vat thuy san da dugc nhiéu nha nghién clru
quan tdm. Cac ddi tuong chu yéu dang dugc quan tdm nghién ciru nhu: vi tao, ludn tring, gidp
xdc rau nganh, Artemia, trung chi.. vi ching c6 gié tri dinh dudng cao (bang 9.3)

Bang 9.3. Thanh phan dinh dudng ctia mét sd zooplankton nudc bién va nudc ngot (Hepher,
1988)

Zooplankton Thanh phan dinh dudng (% vat chat kho)
VCK CpP EE Tro GE kcal/kg

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

Nghe nudi gidp xdc, cd bién va nhuyén the dang ngay cang phat trién manh, vi thé, nhu
cau con giong ngay cang gia tang. Trong san xudt giéng du trung, the an va ky thuat cho an la
van dé rat quan trong. Ngay nay, mac du c6 nhleu k¥ thuat tién tién trong san xuét thirc dn nhin
tao cho 4u trung, nhung nhimg thirc an tuoi song nhu tao, luan trung, gidp xdc rau nganh,
Artemia.. van dugc xem la thirc an v6 cung quan trong va c6 tiém nang rat 16n trong san xuét
gidng. Viéc nudi va st dung céc sinh vét 1am thirc an nay da cé mot lich str 1au doi ¢ nhidu nude
va ngay nay dang duoc dp dung rong rai tén toan thé gi6i.

Chi tiét vé thirc an ty nhién dugc trinh bay & chuong tiép theo.

9.2.5. Mun ba hiru co va sinh khoi vi khuin

Miin ba hiru co 12 san pham phén giai chét hiru co ¢6 ngudn gde tir dong vat hodc thuc
vat. Min ba hitu co ¢6 gid tri dinh dudng thap nhung gan trén min ba hitu co 12 nhiing tap doan
nam, vi khuan va cdc protozoa 1am nhiém vu phan huy chat hitu co. Luong protein trong min b
hiru co chi khoang 10%, nhung néu ké chung véi tap doan sinh vat cong sinh thi gid tri dinh
dudng cua mun ba hitu co tang 1én nhiéu 1an, dic biét sinh khdi vi khuan 1a ngudn cung cap axit
amin thiét yéu, nhat 12 nhém axit amin chira luu huynh.

9.2.6. Probiotic trong nuéi trong thuy sin

Do yéu cau vé vé sinh an toan thuc pham ngay cang cao, khang sinh va cdc hod chat
dung lam thtrc an bo sung (feed additives) trong thirc an cho dong vat nudi trén can va dong vat
nudi dudi nude dugce kiém sodt ngay cang chit ché (xem phu luc: Khing sinh cam st dung).
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