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NGHIEN c(Iu,s('I DUNG TAO SPIRULINA
PE THAY THE PROTEIN TRONG THU'C AN CHO CA

RESEARCH ON USE OF SPIRULINA ALGES TO REPLACE PROTEIN IN FISH FOOD

TOM TAT

Tao Spirulina sp. ¢ thé dung dé tron véi ba dau nanh, ngd, gao, ltia my, bot c
va cdc thanh phan khac d€ san xudt thiic an chan nuoi cho nhiéu ddi tuong vat nudi.
Trong nghién ctu nay, tdo Spirulina dugc nghién ciu tron véi ti & bd sung 13 1% va
2% vao khau phan thtic dn co ban (TACB) gom gao/ngd/dau nanh (ti & khdi lugng
Iwa chon la 35/10/55) cung cap ham lugng prétein khoang 24% tuong ting nhu cau
protein cung cap cho ddi tugng ca rd phi khdi luong trén 200q. Dé xudt ti & tao
Spirulina bd sung vao TACB tir 30% dén dudi 1% dé cung cdp dd nhu cdu prétein
cho cd tuong ting tir 40 - 20% tly theo d6 tudi va khdi lugng ciia ca rd phi. Dé san
Xudt vién cdm thitc an hén hap phu hop véi 28TCN 189:2004, ti 1é chitosan va dung
dich nuGc-chitosan nghién ctiu xac dinh [a 2% va 150ml/1kg TACB.

Tirkhéa: Thiic an chdin nudi, cd rd phi, tdo Spirulina, ddu nanh, ngé, gao.

ABSTRACT

Spirulina sp. can be used to mix with soybean, corn, rice, wheat, fishmeal
and other ingredients to produce animal feed for many animals. In this study,
Spirulina mixed with the addition ratio of 1% or 2% to the basic diet (TACB) of
rice/maize/soybean (with the weight ratio selected of 35/10/55) provides a
protein content of about 24%, equivalent to the protein demand of tilapia
weighing over 200g. The proposed percentage of Spirulina added to TACB from
30% to less than 1% to provide sufficient protein requirements for fish from 40 -
20% depending on tilapia’s age and weight respectively. To produce pellet
compound feed in accordance with 28TCN 189: 2004, the rates of chitosan and
aqueous solution of chitosan and water were determined to be 2% and
150ml/1kg TACB.
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1. GIGI THIEU

C4 ro phi la tén goi chi chung cac loai ca nudc ngot phd
bién, s6ng tai song sudi, kénh rach, ao ho, day la giong ca
thuéc ho Cichlidae gébm c6 nhiéu ching loai, c6 nguén géc
phat sinh tir chau Phiva Trung Bong. Ca r6 phi ciing la loai
ca dugc con ngudi dua vao nudi dau tién vao nam 1924 va
sau d6 nudi rong rai & nhiéu nudc trén thé gidi vao nhiing
nam 1940-1950, nhat la & nhiing nudc nhiét ddi va can
nhiét ddi, thai gian gan day nudi ré phi méi thuc sy phat
trién manh mé tré thanh mét nganh nudi c6 quy mé céng
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nghiép, cho san luong thuang pham Idn va dat hiéu qua
kinh té cao. C4 rd phi la lodi ca phé bién, & dau cling nudi
dugc. G Viét Nam, ca ré phi dugc coi la san pham xuét khau
cht lyc, dién tich nuéi ca ré6 phi 8Ddéng bang séng Clu
Long du kién sé tang lén khoang 13.000 - 15.000 ha (tuong
duong 3% dién tich nudc ngot) dé san lugng dat 120.000 -
150.000 tan, trong d6 2/3 danh cho xuat khiu, kim ngach
thu vé tU s6 ca nay sé vao khoang 100 - 120 triéu USD méi
nam. Khi con nho, cd ré phi an sinh vat phu du (tdo va déng
vat nho) 13 chu yéu (cd 20 ngay tudi, kich thuéc khodng
18mm).Khi ca truéng thanh an mun bad hGu co lan
cac tdo lang & day ao, an du trung, con trung, thuc vat thuy
sinh. Tuy nhién trong nuéi cong nghiép ca cling an cac loai
thiic an ché bién tu ca tap, cua, ghe, 8¢, bét ca kho, bét bap,
bot khoai mi, khoai lang, bot 1Ga, cdm min, ba dau nanh, ba
dau phong [1]. Tuy nhién, nhugc diém clia nguén thic an
nay la thi€éu hut cac acid béo mach cao khong no do thanh
phan thic dn chi yéu la tir bot cd, cdm gao [2] trong khi tdo
c6 thé déap Ung yéu cau nay. Hon niia, viéc nudi trong tdo &
nudc ta hién nay cling dang ngay cang phd bién. Bén canh
két hgp thuc an ché bién tir cdam gao, ngd, dau nanh... lam
thic &n chinh cho cé r6 phi, s dung tdo lam thdc an bé
sung dé ddm bao nhu cdu dinh dudng va nang cao gia tri
dinh dudng cua ca.

Tao Spirulina la mot trong nhiing loai tdo cé ham lugng
dinh dudng cao nhu nang lugng(373 - 410kCal), protéin (56
- 77%), cac chat khoang (8%), cac loai vitamin (> 0,4%) va
dau (7%), day du 18 loai axit amin, ngoai ra con chia rat
nhiéu vitamin, chat khoang...

Do dé, tao Spirulina cho thay tiém nang trG thanh nguén
thiic &n b6 trg trong khau phan an cda loai ¢ rd phi, két qua
cho biét tdo c6 anh hudng tich cuc dén chiic nang bao vé
mo6 va kha nang chéng 6xi hoa cua loai ca r6 phi théng qua
danh gia muc protein P53 Uc ché té€ bao ung thu [3].

2. PHUONG PHAP NGHIEN CUU
2.1. Déi tugng nghién cuu

- Nguén sinh khéi bét tdo Spirulina: Bot tdo khod
Spirulina sp. (SP) dugc cung cap bai Vién Hba hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

- Nguén nguyén liéu phéi trén co ban khac: gao
(giéng 504), ngo (hat vang, khé), dau nanh (hat trang, kho)
dugc mua tai hé théng siéu thi, c6 sén trén thi trusng.
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CONG NGHE

2.2. B4 tri thi nghiém

- Giai doan 1: Xac dinh nhu cau khoang trong hén hgp
thiic an: nhu cau dinh duéng cta ca ro phi gidng nhu cac
loai ca khac, ca r6 phi cling can 10 loai axit amin thiét yéu.
Theo tiéu chudn nganh 28TCN 189:2004, trong khiu phan
an cla cé ro phi thi lugng protein phu hop tur 18 - 40% tuy
theo tling giai doan phat trién clia ca.

- Giai doan 2: Chon lua cac nguyén liéu thdc an dé phéi
tron hon hop thic an khoang.

Thic &n dugc b sung tao Spirulina rat giau ham lugng
protein, cac chat khoang, cac loai vitamin va dau, day du 18
loai axit amin [4]. Do d9, thic an chan nudi ngoai cac
nguyén liéu chinh la ngé, dau anh, gao, thi c6 thé bé sung
bét tao xoan.

- Giai doan 3: Tién hanh lap céng thic phoi tron. Gém
cac budc co ban nhu hinh 1.

Ep vién cam kich thwéce duéng
kinh 3-5 mm

v !

Trén thanh phin nguyén lidu Phoi shy khd t nhién trong 2
theo ti 1 lya chon ngay

! v

Thém néce va chit két dinh
(chitosan)

Nghién, xay nguyén liéu

A 4

DPoéng g1, luu tai nhra

Trdn déu déng nhit bang tay
va bing may

Hinh 1. So d6 quy trinh sdn xudt vién cdm thic an hon hop
- Giai doan 4: Tao vién cam va xac dinh moét sé chi tiéu
vat ly cia vién cam. Quy trinh van hanh nhu hinh 2.

B1. Lap mdy, cho hén hop thirc dn

3 B4, Mavy sé tao vién cam
44 tron bang tay vio ming

B2. Cam di¢n BS5. Dem vién cdm di phoi

B3. Gat tir tir timg chit hon hop & B6. V& sinh mdy

ming vao may tron

Hinh 2. Quy trinh van hanh may ép nén tao vién cam thitc an hon hgp
2.3. Thu thap va xi ly sé liéu

Cac két qua va s6 liéu nghién ctu sir dung phan mém
excel d€ téng hgp, tinh toan va x{ ly sé liéu.
3. KET QUA VA THAO LUAN
3.1. Két qua xac dinh ti 1é cac thanh phan nguyén vat
liéu phéi trén

Dua vao nhu cdu khdu phan thic dn co ban cta ca
ré phi:

e Chai yéu 50 - 55% dau nanh

® 15-30% ngbd
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e Con lai la: bot my/gao/cam gao, cac thanh phan khac
nhu: vitamin, khodng, dau, chat dan du (b6t ca, bot tém,...),
chat két dinh (tiéu biéu Ia chitosan).

Bang1. Ti & thanh phan nguyén liéu phi tron

(dng thiic thifc dn co bdn Gao/Ngé/Ddu nanh+tdo SP thich hop la:
35/10/5+0,5-2%

. Ham lugng Téng protein
Nguyén liéu Pr((();oe)m K(h %l(;gj n)g protein trong 100g TACB
v (9/100g) (9)
Gao 7-8 35 2,45-2,8
X Ubc tinh
Ngd 8-1 10 0,8-1,1
Daunanh 36-56 55 19,8-30,8
B6 sung tio| 677 | 05 | 0280385 | 23383509
Spirulina (xanh luc, | 56-77 1 0,56-0,77 23,66-35,47
bot kho) 5677 |15 0,84-1155 | 23,94-35,86
56-77 2 1,12-1,54 24,22-36,24

3.2. Két qua xac dinh ti 1& nudc, chitosan thém vao hén
hop thucan

Nghién ctiu b6 sung nudc 250ml dung dich nudc +
chitosan vao 1kg céng thuc thiuc an (gao : ngé : ddu nanh +
SP =35:10:55 +1%). TUr d6 két qua xac dinh d6 &m clia thic
an ép tuoila 23,5% > 11% (28TCN 189:2004).

Vi vay, dé xuat thé tich dung dich nudc va chat két dinh
b6 sung vao thic &n hén hgp la 150ml/kg.

3.3. K&t qua khao sat ti 1& trén chat két dinh va ti 1&é vun
nat

Nghiém thic 1 (c6c 1 c6 chitosan tron 1%), vién cam sau
1 -2 gid bi ngam nudc, tan ra va hoa tron vao nudc. Cac
nghiém thic tir 2 - 5 (c6c¢ 2 - 5) sau 1 - 2 gid ngam nudc vién
cam con nguyén hinh dang ban dau, khéng bi hoa tan, va
¢6 kha nang gap vién cam 1én nhe nhang ma khéng bi vé.
Ti Ié chitosan cang nhiéu thi vién cdm cang bén trong nudc,
tuy nhién tinh dén yéu t8 gia thanh giadm téi thiéu chi phi
san xuat thi ti 1& chitosan thém vao nén giam xuéng muc
t6i thi€u ma van dadm bao yéu cau chat lugng san pham. Tu
d6, dé xudt ty lé chitosan t6i uu la 2% (tdc b6 sung
2,2ml/100g hén hgp thic én co ban).

Ty & vun nat cda vién thdc an hén hgp bang 0,4887% (<
1%) trén téng 100g san phadm déap (ing dugc yéu cau 28TCN
189:2004 vé vién thic an hén hgp cho ca ro phi.

3.4. Két qua danh gia mot sé chi tiéu dinh duéng cia
thiic an hén hgp béd sung tao SP

Pé danh gia thiic an hén hgp c6 déap Ung da nhu cau
dinh duéng ca ban cho ca r6 phi hay khéng, nghién cdu
phan tich mét s6 chi tiéu co badn gém dé dm, téng protein,
dé tro, téng dudng, téng axit (citric) trong bét tao Spirulina
va hén hagp thiic dn da bé sung 2% bét tao.

Tur két qua bang 2 cho thay, ham lugng protein clia bét
tao Spirulina cung cap tur Vién Hoa hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam giau ham lugng protein nam
trong gidi han. Tuy nhién két qua phan tich téng protein
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thu dugc trong hén hgp thiic an bé sung 2% tao SP chi dat
24%, dap Ung nhu cau protein cho ca ré phi khéi lugng >
200g/con. D& dap Ung nhu cau protein cao hon 1én téi 40%,
can phai bé sung thém ti 1& bot tdo vao hén hgp thuc an
phu hgp véi tiing giai doan phat trién clia ca con. Ngoai ra,
mot s6 chi tiu chat lugng khac nhu @& &m, ham lugng tro
cUa thirc an hén hgp pht hgp yéu cau ctia 28TCN 189:2004.
Bang 3 |a dé xu4t ti 1& b6 sung tao Spirulina vao thanh phan
TACB tuong Ung vdéi kich thugc (can ndng) cda ca ro phi
nho theo 28TCN 189:2004.

Bang 2. Két qué phan tich céc chi tiéu dinh dugng cda thic an hén hap bo
sung tao Spirulina

Chitiéu | Tao Spirulina | Thitcanhén hop | Yéu cau cda 28TCN
189:2004 ddi véi thiic
an hén hop
Do am 9,8+0,20% 8,6 £1,57% <11%
Protein 55,6+0,49% | 24,0 £0,19% 40 - 20%
Tro 16,9+0,28% | 4,05%0,21% <16%
Pudng tong 0 2,8%
Axit citric | 2,5%+0,90% 3,8+0,0%
Bang 6. D& xudt ti 1& b sung tao Spirulina vao thic an co ban cho c r phi
Kich thuéccarophi | 59 |5-10g| 10- | 20- 200- | 500g
209 | 200g | 500q
Nhu cdu protein 40% | 35% | 30% | 27% 25% 20%
Ti Ié tao SP 30% | 20% | 13% | 7% 2% <1%

D3Gi vdi ca bot nho kich thudc cang bé thi ti 1é bé sung
tdo Spirulina cang cao ¢é thé tur 7 - 30%. Tuy nhién véi ca ro
phi c6 kich thuéc 16n hon, nhu cau protein chi & muc trung
binh, ham lugng tdo bd sung thém khiu phan &n chi nén
tdm 1 - 2% la phu hogp nham dam béao thanh phan dinh
dudng co ban.

4, KET LUAN

Két qua nghién ctru cho thady ham lugng protein va dinh
dudng phong phu cé trong tao Spirulina phu hgp dé lam
thanh phan phai trén thay thé mét phan protein, cung cap
day du cac loai axit amin, khoang chat va vitamin can thiét
trong khau phan thiic &n chin nuéi cho ca r6 phi. Mot s6
két qua chinh thu dugc nhu sau:

Xac dinh dugc cong thic thic an hén hgp co ban
(gao/ngd/dau nanh: 35/10/55) b sung tao Spirulina véi ti
& 1an luot <1%, 2%, 7%, 13%, 20%, 30% dé cung cap
protein cho cd r6 phi tuong Ung la < 20%, 25%, 27%, 30%,
35%, 40%.

Xac dinh ti 1é trdn chitosan t6i uu dam bdo dé két dinh
va d6 bén trong nudc cua thiic an hén hop dang vién la 2%
(29/100g), lugng nudc can bé sung la 150ml/kg.

Ti 1& vun nét clia vién thdc an hon hop 1a 0,5% phu hop
vGi 28TCN 189:2004 vé thic an hén hgp dang vién cho ca
ré phi.

TAI LIEU THAM KHAO

[1]. https://vi.wikipedia.org/wiki/C%C3%A1_r%C3%B4_phi

[2]. Sorgeloos P., Baeza-Mesa M., Bosuyt E., Bruggeman E., Dobbelier J.,
Versichelle D., Lavina E., Bernardino A., 1980. Culture of Artemia on rice bran: The
conversion of a wasteproduct into highly nutritive animal protein. Aquaculture
21(4):393-396.

[3]. Ibrahem M. D., M. A. Ibrahim, 2014. The potential effects of Spirulina
platensis (Arthrospira platensis) on tissue protection of Nile tilapia (Oreochromis
niloticus) through estimation of P53 level. Journal of Advanced Research 5(1):
133-136.

[4]. Nguyén Duong Tué, 2013. Nghién ctiu trao déi. Tdo xodn Spirulina thuc
phdm bd'sung hoan hdo. Thong tin KH-CN Nghé An, Trang 31-35, 56 7/2013.

[5]. Tiéu chudn nganh 28 TCN 189:2004 vé thiic &n hdn hop dang vién cho c
ro phi.

S3 10.2020 e Tap san SINH VIEN NGHIEN CUU KHOA HOC | 249





