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PDANH GIA ANH HUONG CUA TAO SPIRULINA LEN
TANG TRUOGNG VA TY LE SONG CUA CA TRA
(Pangasianodon hypophthalmus) GIA1I BDOAN GIONG

TOM TAT

L& Nguyén Thién Phic!, Nguyén Minh Thanh!

Nghién cttu danh gia 4nh hudng bot tdo Spirulina dén ting truong va ty 1é song cta ca tra (Pangasianodon
hypophthalmus) giai doan giong wong nuéi bang thic an phdi tron bot tdo Spirulina thay thé bét ca. Thi
nghiém duoc bé tri véi 3 nghiém thtic bao gom: i) thic an vién tu phdéi tron c6 ngudén dam tir bot tao
Spirulina; ii) thitc 4n vién tu phoi tron c6 ngudn dam tir bot c4; va iii) thtic an vién cong nghiép Vasafeed lam
doi ching. Ca tra & nghiém thuc st dung thitc dn chita bot tdo Spirulina c6 cac chi tiéu ting truéng nhu
khéi luong gia tang (36,59+2,96 g), ty lé tang trudng (64,59+1,82%), téc do ting truong dic trung
(1,73+0,09%/ngay) va hé s6 chuyén hoéa thic an (1,16+0,02) déu khac biet c6 y nghia thong ké so voi ca cta
cac nghiém thirc st dung thtc dn ¢6 ngudn dam tir bot ca (P< 0,05). Ty 1é song cta ca & nghiém thic nay
ciing tuong duong voi nghiém thitc d6i chimg (P> 0,05) va sai khac c6 y nghia thong ke so véi nghiém thuc
st dung bot ca. Két qua ctia nghién ctru cho thdy tiém nang thay thé bot ca bang bot tdo Spirulina trong

kh4u phan an cta c4 tra.

T khéa: Ci tra, Pangasianodon hypophthalmus, bot tdo Spirulina, Arthrospira platensis, bot ca.

1. M0 DAY

& Viet Nam, ca tra (Pangasianodon
hypophthalmus) 1a mot trong nhting loai thily san cé
gid tri cao va dong gop dang ké vao su phat trién cta
nén kinh té (FAO, 2018). San luong ca tra nam 2019
dat 1,42 triéu tin véi gia tri uoc tinh la 2 ty USD
(Trung tim Nghién cttu CSI, 2020). Nganh cong
nghiép nuoéi ca tra dang phat trién nhanh va manh &
Viét Nam nhung chi phi san xuét cao. Theo wéc tinh,
hon 50% cac chi phi san xuat ca tra 1a chi phi thic an,
cho nén toan bo loi nhuan chiu anh huong manh baoi
gia thicc dn va cac nguyén vat lieu dung phdi tron
thitc an ching han nhu bot ca (Miles va Chapman,
2015).

Cac san phdm thic an thuong mai st dung
ngudn dam bot ca c6 kha nhiéu han ché va gia bot ca
1a mot vi du. Nhu cau bot ca ngay cang tang cao dé
san xuat thitc an cho céac loai thity san trong khi
nguon ca ty nhién dung lam bot ca lai khong thé mé
rong tuong tmg khién cho bot c4 1a mot trong nhiing
nguyén lieu cé gia thanh cao nhat trong ché bién
thic dn cong nghiép cho ca tra (FAO, 2012). Tai thi
truong Trung Qudc, gia thanh bot ca véi do dam 65%
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1a 1200 USD/tan vao nam 2009 (FAO, 2012), ting
gap doi thanh 2400 USD/tan vao nam 2011 va van
c6 xu huong tiang ngay cang cao (FAO, 2014).
Trong khi bot tdo Spirulina cong nghiép, véi loi thé
cong nghé san xuat, cé gia 6n dinh xdp xi 2000
USD/tan (FAO, 2014). Ngoai gia thanh bot ca cao
va khong 6n dinh, viéc danh bat ca qua mic dé san
xuit bot cad gay ra su mat can bing sinh thai cta
moi truong tw nhién. Vi vay nhiéu nghién ctu tim
kiém nguon dam khac ré tién va bén vitng hon dé
thay thé bot ca da duwoc thuc hién. Trong dé tdo
Spirulina c6 thé duoc xem 1a ngudon dam cé tiém
nang thay thé bot ca.

Tao xo0an Spirulina, Arthrospira platensis 1a mot
loai vi khudn lam dang soi xodn mau xanh luc va
duoc biét dén nhu mot nguén thue phdm giau dinh
duong va da duong chat twong dwong hodc tham chi
vuot troi so voi nhiéu nguon thuc phdm khac
(Tomaselli, 1997). Tao Spirulina tir 1au da duoc dung
bd sung véi luong nhé vao thic an trong nudi trong
thiy san & miuc tir 5-20% (Nakagawa va Gomez-Diaz,
1975) nhim muc dich cai thién sinh truéng va stic
sinh san (Belay va ctv, 1996; Yaakob va ctv, 2014;
Farag va ctv, 2016; Andrade va ctv, 2018). Vi nhu
cau tim kiém nguon dam thay thé hiéu qua cho bot
c4, tdo Spirulina ciing dang dan duoc quan tim va
phéi tron & mic do thay thé mot phan bot ca trong
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cac cong thic thiec an lén dén 75% trén cac loai c6 gia
tri kinh té nhu c4 trap bac (Rhabdosargus sarba) (El-
Sayed, 1994), bao ngu (Haliotis midae) (Britz, 1996),
ca ro6 phi (Oreochromis niloticus) (Lu va Takeuchi,
2004). Tuy nhién, viéc thay thé hoan toan bot ca
bang nguén dam dén tir tdo Spirulina trong sin xuat
thitc an thdy san 1a chua phd bién va chua sit dung
cho ca tra. Muc tiéu ctia nghién ctu la danh gia kha
ning thay thé bot ca bang tao Spirulina khi phéi tron
thirc an vién dang néi cho ca tra (P. Aypophthalmus)
giai doan giong.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Dja diém nghién ctru

Nghién cttu duoc thuc hién tai Khu thyc nghiém
Cong ngheé Sinh hoc, Truong Pai hoc Quéc té - Dai
hoc Quéc gia TP. H6 Chi Minh.

2.2. Vit lieu
2.2.1. C4 thi nghiém

Ca tra (P. hypophthalmus) thi nghiém & giai
doan giong. Sau khi duwoc van chuyén vé khu thuc
nghiém, c4 duoc thuin duong trong cic bé
composite cé thé tich 500 L, dit trong nha & nhiét do
28°C trong 7 ngay dé phuc hoi trueoc khi bo tri thi
nghiém.

222 Phoi tron va ép vién thirc an chira bot tdo
Spirulina va thirc an chita bot cd

Hai loai thtc an: i) thic an c6 ngudn dam tir tdo
Spirulina kho dang bot va ii) thic an c6 ngudn dam
tir bot ca duogc tu phoi tron theo cong thic & bang 1
bang may tron bot cong nghiép B20G (Kingsun,
Trung Quéc). Theo Mosha (2019) thi ham luong
dam tho co6 trong tao Spirulina (61,30 g dam/100 g
tao) 1a gan nhu twong duwong véi ham luwong dam tho
c6 trong bot ca (67,44 g dam/100 g bot ca). Cho nén
trong nghién cttu nay, da thay thé hoan toan luong
bot ca (30,00 g bot ca trong 100 g thic an) bing mot
luong twong duong bot tdo Spirulina (30,00 g tdo
trong 100 g thuc 4n) trong cong thic thic dn ma van
dam bao cung cip duoc luong dam tho & muic tuong
duong. Thtic an duoc ép thanh vién thic an ndi bang
may ép vien ZLSP150 (Amico, Trung Qudc), sau d6
thuc an duogc say kho & 55°C trong 24 gio va giir lanh
cho dén khi str dung.

Ngoai hai loai thtc dn tu phoi tron, thic dn cong
nghiép Vasafeed (F.931) dang vién cho ca basa - ca
tra (giai doan 5 — 20 g/con) cung cap boi Cong ty C6
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phan Dau tu va Phat trién Van Sanh (Bang 2) duoc
stt dung lam dai ching.

Bang 1. Cong thic tir phéi tron thizc in

Thic an Thic an
Nguyeén lieu chta tdo chtta bot ca
Spirulina(g) (9]

Spirulina 30,00 00,00
Fish meal 00,00 30,00
Canola meal 15,00 15,00
Soybean meal 15,00 15,00
Menhaden Fish 05,00 05,00
Soybean Oil 05,00 05,00
Wheat flour 10,00 10,00
Corn starch 12,00 12,00
Trace Mineral 00,50 00,50
Vitamin premix 00,50 00,50
Choline chloride 00,50 00,50
Stay C 00,50 00,50
Ca-P dibasic 00,50 00,50
Alpha cellulose 05,50 05,50

1) thitc an c6 nguon dam tir bot tio Spirulina va
i) thitc an cé ngudn dam tir bot cd, duoc phdt trién
V0T cdc thay doi nhd dua trén cong thuc thitc dn cho
cd tra cua Lé Thanh Hung (2008).
Bang 2. Thanh phan thttc dn cong nghiép hdn hop
Vasafeed (F.931) dang vién cho ca basa - c4 tra (giai
doan 5 - 20 g/con)

Thanh phan Ty lé (%)
Dam tho 30
Chat béo 7

Chat xo 7
Tro 10
NgCl 2,5
Am 11

Thitc 4an dung trong nghién citu diroc cung cap
boi Cong ty Co phan Pau twr va Phat trién Van Sanh.

2.3. B4 tri thi nghiém

Thi nghiém bao gom 3 nghiém thtc stt dung cac
loai thitc dn khac nhau: i) thitc an c6 nguén dam tir
bot tdo Spirulina (viét tit 1a SP); ii) thtc an c6 ngudn
dam tir bot ca (viét tat 1a FM); va iii) thic an cong
nghiép Vasafeed lam doi ching. Cac thi nghiém
duoc lap lai 3 1an. C4 tra thi nghiém (60 ngay tudi,
chiéu dai trung binh ban dau: 14,78+0,61 cm; khoi
lwong trung binh ban dau: 19,97+0,42 g) duoc bo tri
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ngau nhién vao 9 bé composite 100L v6i mat do 30
con/bé. Cac bé nuéi duoc dat trong nha nham han
ché bién thién nhiét do cia moi truong nudi. Thoi
gian thi nghiém 1a 60 ngay.

Ca duoc cho an 2 1an/ngay véi loai thic 4n tiong
tng cta ting nghiém thicc. Luong cho dan hang ngay
tuong duong 3% khoi luong ca. Bé nuoi duoc vé sinh
hang ngay bing phuong phap siphon va nuéc duoc
thay 2 lan/tuan voi thé tich thay nuéc twong duwong
20-30%. Cac chi tiéu nhiét do nuéc va nong do oxy
hoa tan duoc do hang ngay bang may do cam tay
HANNA HI-9811-5 (HANNA Instruments, RI, USA).
Cac chi titu chat luong nudc bao gdbm ammonia,
nitrite, nitrate va pH duoc do 2 lan/tuan nham dam
bao duy tri chat luong nudc phi hop cho cé tang
trudong.

2.4. Céc chi tiéu thu thap

Céc chi tiéu sau day duoc thu thap nham so sanh
giita cac nghiém thitc bao gdom:

e Khdi luong gia tang (g): NWG = Wi - Wi

o TV lé tang truéng (%): WG (% =W’;; I,W"x1oo

e Toc do tang trudng dac trung: SGR (%/ngay)
W f-InWi
=— X 100

e He s6 chuyén hoa thitc an: FCR =
khéi lwgng thirc an tiéu thu
Wf-Wi

s6 lwong ca conséng

100

e Tylésong (%) =

s6 lwong ca tha ban dau

Trong do: Wi 1a khoi luong ca luc két thac thi
nghiém; Wi 1a khéi luong c4 lic bat dau thi nghiém; t
la thoi gian thi nghiém.

2.5. Phan tich thong ke

Céc gia tri trung binh va do lech chuéin cta cac
chi tiéu theo do6i duoc tinh toan bang phan mém
Microsoft Excel. Cac nghiém thitc duoc so sanh
thong ké bang phuong phap ANOVA mot yéu to
bing phan mém SPSS 22.0 cho hé diéu hanh
Windows. Cac s6 lieu & dang % déu duoc chuyén déi
sang arsin trudc khi tién hanh phan tich thong ké.

3. KET QUA VA THAO LUAN

Bang 3. C4c chi tiéu ting trizdng ciia c4 tra thi nghiém

. . NWG WG SGR Ty 1é song
Nhiém thtic @ @) %/ ngay) FCR @)

SP 36,59+2,96 ° 64,59+1,82 ° 1,73+0,09 * 1,16£0,01° | 76,67+3.33°

FM 12,01+1,41° 36,76+2,99 ° 0,76+0,08 1,35+0,02¢ | 68,89+1,92°

Déichimg | 21,13+1,34° 51,22+1,66° 1,20+0,06 ° 1,32+0,02° | 75,56+1,92°

So'liéu trinh bay gid tri trung binh + dop léch chudn (n = 3). Nhing chir cdi khdc nhau trong cung mot cot

cho thiy cd sir khéc biét ¢ y nghia thong ké (P < 0,05).

NWG: Khoi hirong gia tang; WG: 7 Ié ting trudng; SGR: téc do tang trudng dic trung; FCR: hé so chuyén
hoa thitc an; va ty Ié song khi két thiic thi nghiém cua cd tra giai doan giong cia 3 nghiém thitc khac nhau: i)
thitc an co nguon dam tir tdo Spirulina (SP), i) thitc 4n co nguodn dam tir bot c4 (FM), va iii) thirc an doi ching

Vasafeed.

Bang 3 trinh bay céac chi tiéu ting truéng cta ca
thi nghiém. Sau 60 ngay nuoi, ca tra & cic nghiém
thirc khac nhau c6 su khac biét ¢ y nghia thong keé &
tat ca cac chi tiéu ting trudong. Khoi luong gia ting
(NWG) cia nghiém thic st dung dam tr tado
Spirulina (SP) 1a 36,59+2,96 g, sai khac c6 y nghia so
v6i chi tiéu nay & nghiém thitc stt dung dam tir bot ca
(NWG = 12,01+1,41 g) va nghiém thac d6i ching
(NWG = 21,13+1,34 g). Tuong tu, nghiém thic SP ¢o
ty lé tang trudong (WG = 64,59+1,82%), toc do ting
truéng dic trung (SGR = 1,73+0,09%/ngay) va hé so
chuyén hoa thitc an (FCR = 1,32+0,02) déu cao hon
c6 v nghia théng ké (P < 0.05) khi so sanh cac chi
tiéu nay & 2 nghiém thitc con lai.

Trén thé giéi da co cac nghién ctru thay thé dan
bot ca biang tdo Spirulina & nhiéu ty lé khac nhau
trong khdu phan an ctia mot s6 loai c4 nudi va dat
duoc két qua tich cuc tuong tu nhu nghién citu nay
ctia chung toi trén ca tra. Olvera-Novoa va ctv (1998)
nghién ciu thay dén 40% bot ca bang tdo Spirulina
trong thuc an ca r6 phi (Oreochromis mossambicus)
cho két qua tang trudng va hiéu suit st dung protein
tuong duwong voi doi ching st dung bot ca (P> 0,05).
Tao Spirulina duoc dung thay thé bot ca & mic 7%
trong ché do an ca vet (Oplegnathus fasciatus) da
cho két qua t6t hon c6 y nghia théng ké (P< 0,05) &
cac chi tiéu ty lé ting trudng, ty s6 hiéu dung protein
(PER), luong thtc an tiéu thu va hé s6 chuyén héa
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thiuc an so voi d6i chung (Kim va ctv, 2013).
Sandbank va Hepher (1978) da cong bo ca chép
(Cyprinus carpio) dugc cho an ché do dinh duong
chita 25% tao Spirulina c6 tang trudng tot hon khiu
phan an chira toan bét ca. Nghién ctru ctia Ayyappan
va ctv (1991) b sung tio vao thic dn cho mot sé loai
nhu ca Rohu, ca Mrigal ciing dat két qua sinh truéng
tot hon. Trén ca tra, trong thir nghiém cta Jayant va
ctv (2018) vé anh hudéng cta cac ham luong protein
khéc nhau trong ché do an ca tra, thi & muc protein
trong thitc an 1a 30% va cho an trong 60 ngay (tuong
duwong v6i bo tri cia nghién ctu nay), ca thi nghiém
c6 chi tieu SGR (1,50+0,04%/ngay) thap hon nghiém
thic stt dung tao Spirulina (SGR: 1,73+0,09%/ngay)
trong nghién citu ciia chung to6i. Twong tu, FCR cong
bé bdi Jayant va ctv (2018) 1a 1,43+0,04, cao hon
nghiém thic st dung tdo Spirulina (FCR: 1,16+0,01)
ctia chting toi. Nghién ctru ctia ching t6i cho thay tao
Spirulina c6 anh hudng tich cuc lén cac chi tiéu ting
trudng cua ca tra giai doan c4 giong.

Cho dén nay van con co6 nhimg y kién khac nhau
vé luong tdo toi da c6 thé st dung trong phdi tron
cong thic thie 4n nuéi ca, voi ly do luwong tao cao co
thé tc ché nguoc sinh trudng. Nghién ctu cua
Sharma va Panta (2012) trén ca ro phi Mozambique
cho thdy lugng tdo cao trén 30% trong ché d¢ an kim
ham tiang truéng. Tuy nhién, van c6 nhimg nghién
cuu khac cong bo két qua theo chiéu huoéng tich cuc
khi st dung nguon dam tir tdo & mitc cao khi thay thé
cho bot ca. Cu thé 1a Nandeesha va ctv (2001) bao
c4o cac chi s6 SGR va FCR ctia c4 Rohu duoc cho dn
thitc an c6 phéi tron tdo Spirulina & muc 25% 1a tot
hon c6 y nghia théng ké (P< 0,05) so voi doi chimg.
Nghién cuu trén ca trap bac (Rhabdosargus sarba)
duoc cho an v6i khdu phan an cao dén 50% Spirulina
van cho sinh truéong va chi s6 FCR t6t tuong duong
voi stt dung bot ca (El-Sayed, 1994). Két qua khong
déng nhat khi stt dung tdo thay thé bot ca tir cac
nghién cttu da cong bo c6 thé duoc gidi thich do sw
khéac nhau vé nguédn tdo, luong tio st dung, tio tho
hay bot tinh ché, va cing co thé kha ning tiéu hoa
tdo cua cac loai ca khac nhau, hodc do su sai khac
diéu kién nuoi va thi nghiém (Ungsethaphand va ctv,
2010). Trong nghién ctiu ctia ching toi, thitc 4n chita
dén 30% tao Spirulina, dong nghia voi viec da thay
thé hoan toan 100% bot ca trong thitc an, da cai thién
cac chi tiéu tang truong va ty 1& song cua ca tra & giai
doan giong. Diéu nay cho thdy tiém ning va tinh kha
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thi trong viéc thay thé nguén dam tir bot ca bang tao
Spirulina.

Trong nghién ctru ctia chung t6i, cac chi tiéu
ting trudng cia ca tra giong thap hon so véi két qua
uwong nudi trong diéu kién ao thuc t€. Nguyén nhan
chinh 12 do diéu kién nghién citu trong bé composite
c6 kich thudc nhoé khién ca dé bi tac dong boi cac
yéu to gay stress nhu nhiét do va cham soc, dan dén
tc ché tang truong cta ca thi nghiém. Yéu t6 nay
ciing da duoc nhom tac gia khac dé cap. Nghién ctu
gan day cta Haque va ctv (2021) vé b4 sung men vi
sinh trong thitc dn ca tra nudi trong bé xi mang cho
két qua NWG dao dong 22,11 - 27,27 g va SGR dao
dong 1,08 — 1,42%/ngay. Cac két qua nay tuong
duong voi két qua nghién ctru nay ctia ching toi.

Bang 3 ciing trinh bay ty 1é séng cta ca & cac
nghiém thitc thi nghiém. Nghiém thic SP cé ty 1é
song 1a 76,67+3,33%, khong khac biét so voi nghiem
thirc d6i ching 1a 75,56+1,92% (P> 0,05). Tuy nhién,
ty lé song cta ca & nghiém thic SP va doi chimg déu
cao hon dang ké so voi ty 1¢ song cia ca & nghiem
thic FM (68,89+1,92%) (P< 0,05).

Ty lé song ctia ca & cac nghiém thitc SP stt dung
thitc an chita tdo Spirulina 1a twong duong so voi doi
chung stt dung thirc 4n vién céng nghiép Vasafeed (P
> 0,05) mé ra tiém nang cho viéc dung tdo Spirulina
thay thé cho bot ca trong thirc 4n wong nudi ca.
Ngoai ra, cac nghiém thic st dung thic an chira bot
ca tu phoi tron FM c6 stic séng kém hon so véi cac
nghiém thirc SP va doi chimg (P< 0,05). Két qua cai
thién ty lé song ctia ca & nghiém thiac SP c6 thé 1a do
tao Spirulina khong chi cung cap ham luong dam ma
con 1a nguyén liéu giau cac vitamin va khoang chat
(Andrade va ctv, 2018) so v4i bot ca, tir do giup ca
phat trién va chéng chiu t6t hon voi moi treong. Ty 1é
soéng cuia ca thi nghiém & nghién cttu ctia ching toi
cling twong duong voi két qua cac cong bo truoc day
nghién ctu trén ca tra cta Kohinoor va ctv (1998) va
Haque va ctv (2021).

Nghién cttu ctia chiung t6i c6 mot s6 han ché
nhat dinh. Mac dia ham luong dam cta bot tio
Spirulina va bot ca la twong duwong, nhung thanh
phan dinh dudong cta cac cong thic thic dn SP va
FM sau phdi tron chua duoc phan tich. Ngoai ra, bo
tri thi nghiém nu6i trong cac bé composite c6 kich
thudc nhé gay ra bién dong moi truong nudi 16n, anh
hudng dén ting trudng cta ca. Do do6 cac nghién ciru
tiép theo st dung tio Spirulina can duoc bo tri & diéu
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kién tram trai, twong duong véi diéu kién wong nuoi
ca tra thuc té. Mac du nghién ctru ctia chung t6i con
mot s6 han ché, két qua thi nghiém nay c6 thé duoc
tham khdao dé stt dung bot tdo spirulina thay thé cho
bot ca trong san xuat thizc an nudi ca.

4. KET LUAN

Thttc 4n st dung tao Spirulina c6 thé cai thién
ting truong cla ca tra & giai doan giong dua vao cac
chi tiéu tang trudng (khéi luong gia tang, ty 1é ting
truéng, toc do tang trudng dic trung) va hé so
chuyén hoa thiec an. Ty 1é s6ng ctia c4 tra giong ciing
sai khac c6 y nghia thong ke so véi thirc an st dung
nguodn dam tir bot ca. Két qua nghién ciu cho thiy
tiém nang thay thé bot ca bang tdo Spirulina trong
phdi tron thitc dn cho ca tra. Tuy nhién, nghién ctru
nay can duoc tiép tuc & cac mo hinh nuoi thuc té.
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EFFECTS OF SPIRULINA-BASED DIETARY ON GROWTH PERFORMANCE AND SURVIVAL OF
STRIPED CATFISH (Pangasianodon hypophthalmus) FINGERLINGS

Le Nguyen Thien Phuc!, Nguyen Minh Thanh!

! International University, Vietnam National University Ho Chi Minh city
Summary

This study evaluated the effects of Spirulina-based dietary in replacement of fishmeal on growth
performance and survival of striped catfish (Pangasianodon hypophthalmus) fingerlings. The experiments
were set up with three treatments: i) Spirulina-based feed; ii) fishmeal-based feed; and iii) Vasafeed
commercial feed as control. The treatment of Spirulina-based feed resulted in better growth performance,
including net weight gain (36.59+2.96 g), weight gain (64.59+1.82%), specific growth rate (1.73+0.09% per
day), and feed conversion ratio (1.16+0.02). These growth parameters were significantly higher than those
in the other treatments (P< 0.05). Survival rate of fish fed with Spirulina-based feed was also similar to that
in the control (P> 0.05) and significantly better than that in the treatment of fishmeal-based feed (P< 0.05).
Results of this study demonstrated the potential of replacement of fishmeal by Spirulina in the dietary for

striped catfish.

Keywords: Striped catfish, Pangasianodon hypophthalmus, Spirulina alga, Arthrospira platensis, fishmeal.
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