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ABSTRACT

In experiment 1, supplementation of microalgae and Artemia nauplii with practical formulated
feeds containing fresh or dried Artemia biomass for larval rearing of black tiger shrimp
Penaeus monodon was assessed. Five feeding treatments were carried out in a recirculation
seawater system with fifteen 30-L composite tanks. Shrimp nauplii were stocked at a density
of 150 larvae/L for 23 days. In the control treatment, live feed was supplemented with
commercial formulated feeds (Inve Aquaculture NV, Belgium). In two other treatments, live
feed was supplemented with a pelleted feed based on either fresh or dried Artemia. In the
remaining two treatments live feed was supplemented with a combination of 50% commercial
feed and 50% fresh or dried Artemia feeds. Overall, survival of shrimp postlarvae 15 was
similar among treatments with the range of 61.4-67.6%. However, performance of PL in the
combination treatments (commercial feed and Artemia diets) were better or equal compared to
those fed commercial feed alone as seen by the better growth. The results indicate that feed
containing fresh or dried Artemia can partially replace commercial feed as food supplement
for larval rearing of P. monodon.

Experiment 2 was performed to evaluate the effect of using Artemia biomass, by-
product from Artemia cyst production on survival and growth of goby Pseudapocryptes
elongatus fingerlings. A control diet containing fishmeal as main protein source was
compared with four experimental diets in which fishmeal protein was replaced by increasing
dietary levels of Artemia protein, namely 25%, 50%, 75% and 100%. The five test diets were
compared with a commercial diet (GROBEST-GB640) and dried Artemia. All diets were
formulated to be equivalent in crude protein (36-37%) and lipid (5.8-6.5%). The experiment
was conducted in 80-L plastic tanks filled with water at a salinity of 15 ppt. 40 goby
fingerlings with 0.21g initial weight were randomly placed in each tank. After 30 days of
feeding trial, survival was not affected by the feeding treatments, ranging from 79.2 to 85.8%.
Moreover, growth performances in the fry receiving the commercial feed and fishmeal control
diet were similar, both were inferior to the groups fed dried Artemia and the Artemia-based
formulated diets at 50% replacement level onwards. These results illustrate that both dried
Artemia and Artemia based-feeds can be used for feeding goby fingerlings.

Experiment 3 was conducted to evaluate the effect of different forms of Artemia
biomass as a food source on survival and growth rate of mud crab Scylla paramamosain.
Instar 1 crablets with a mean weight of 8.2+0.7 mg, were reared both individually and
communally, and fed different diets consisting of fresh shrimp meat (control feed), live
Artemia biomass, frozen Artemia biomass and a dried Artemia-based formulated feed for 40
days. In communal culture, difference in survival were observed among treatments with the
highest survival was obtained for crablets receiving live Artemia (75.8%) followed by the
groups fed frozen biomass (47.5%), the control feed (24.2%) and the dried Artemia-based diet
(21.7%). The carapace width, weight and the specific growth rate in term of weight, which
were determined on individually reared crabs, showed the same pattern as for survival. The
results suggest that crab performance decreased in the order: live Artemia>frozen
Artemia>fresh shrimp meat>dried Artemia-based formulated feed. Live Artemia biomass
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proved an ideal feed for nursery of S. paramamosain crabs. Frozen Artemia biomass may be
an alternative in times of shortage or can be used for the hatcheries which are far away from
Artemia culture sites.

All the feeding trials in the current study demonstrated that Artemia biomass can be
used either as direct feed or as ingredient in formulated feeds for hatcheries and nurseries of
brackish cultured species. Moreover, valorisation of Artemia biomass for local commercial
culture of fish or shrimp could enhance the income of Artemia producers and contribute to
reduce the reliance on fishmeal in aquafeeds, which is of high socio-economic relevance in
the Mekong delta.

TOM TAT

Thi nghiém 1 danh gia sir dung thirc dn ché bién chira sinh khdi Artemia tuoi va kho
lam thirc an b6 sung véi thire dn tuoi sbng (vi tao va 4u tring Artemia) trong wong au trling
tém st Penaeus monodon. Nam nghiém thtrc thirc an duoc thuc hién trong hé thong loc sinh
hoc tudn hoan véi 15 bé composite 30-L, mat d6 nudi 150 con/L va thoi gian thi nghiém 13 23
ngay. Nghiém thirc d6i ching, thirc n tuoi séng dugc bd sung thic an thuong mai (Inve
Aquaculture NV, Belgium). Hai nghiém thirc khéc, thirc an tuoi song duge bd sung thic in
ché bién chira sinh khoi Artemia tuwoi hoic kho. Hai nghiém thirc con lai thirc dn tuoi séng
duoc bd sung két hop 50% thirc an thwong mai va 50% thic an ché bién chua sinh khéi
Artemia tuoi hodc kho. Nhin chung, ti 18 séng cia postlarvae 15 & tat ca cac nghiém thirc
tuong tu nhau, dao dong trong khoang 61,4-67,6%. Tuy nhién, tdm duoc bd sung két hop
thirc an thuong mai va thire an chira Artemia ¢6 sy ting trudng tot hon hodc bang so v6i nhom
t6m 4n thirc an thuong mai. Két qua cho thay thic an ché bién chira sinh khdi Artemia tuoi va
kho c6 thé thay thé mot phan thirc dn thuong mai lam thic an bd sung dé wong au triing tom
Su.

Thi nghiém 2 danh gia anh huéng cua viée sir dung sinh khdi Artemia-san pham phy
tir san xut trimg bao xéac, dén ti 1& sdng va ting truong cua ca kéo gidng (Pseudapocryptes
elongatus). Nghiém thirc d6i ching chira bot ca 1a ngudn dam chinh duoc so sanh véi 4 thic
an thi nghiém trong d6 dam bot ca dugc thay thé bang dam Artemia theo muc ting dan, cu thé
la 25%, 50%, 75% and 100%. Nam loai thic dan nay dugc so vGi thirc an thuong mai
(GROBEST-GB640) va sinh kh6i Artemia khd. Tat ca cac thiuc an dugc phdi ché c6 ham
luong protein(36-37% va lipid (5,8-6,5%) gan bang nhau. Thi nghiém dugc thuc hién trong bé
nhya 80 L & d6 man 15%o, mat do 40 con/bé va trong luong trung binh ban dau 0,21 g. Sau 30
ngay nudi, ti 1¢ séng ciia ca khong bi anh huéng boi nghiém thire thire dn, dao dong tir 79,2%
dén 85,8%. Trong luong va ting truong twong dbi cua ca duoc cho an thire dn thwong mai va
thirc an d6i ching twong tw nhau (P>0,05). Ca hai nhém c4 ndy c6 su ting truong kém hon
nhiéu so v6i nhom duge cho dn sinh khdi Artemia kho va thirc dn chira 50% dam Artemia tré
lén (P<0,05). Két qua ndy cho thiy ca sinh khéi Artemia kho va thirc dn phdi ché chira dam
Artemia la thirc 4n thich hop cho ca kéo gidng.

Thi nghiém 3 nghién ctru anh huong cta cac dang sinh khbi Artemia khac nhau lam
thirc an dén ti 1& sng va ting truong cua con Scylla paramamosain. Cua 1 c6 trong luong
trung binh 8,240,7 mg, dugc bd tri nudi don va nudi chung va duoc cho an cac loai thirc an
khac nhau gom thit tép tuoi (thirc an d6i ching), sinh khéi Artemia tuoi séng, sinh khdi
Artemia dong lanh va sinh kh01 Artemia kho ché bién thirc an vién, thoi gian nudi 1a 40 ngay.
Déi véi nudi chung, ti 16 séng khac nhau nhleu gilra cac nghiém thure, trong do ti 18 sdng cao
nhat thu dugc & nhom cua an Artemia tuoi song (75,8%), ké tiép 1a nhém cua an Artemia
d6ng lanh (47,5%), thit tép tuoi (24, 2%) va Artemia khd ché bién thirc an vién (21,7%). Bi
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v6i nudi don, cua duoc cho dn thirc dn khac nhau dat chidu rong mai, trong lugng va ting
truong twong ddi vé trong luong khac nhau c6 ¥ nghia thong ké (P<0,05) va biéu thi cling
khuynh hudng nhu ti 1& song. Nhu vay, ting truéng cta cua giam dan theo thir ty nhu sau:
Artemia tuoi sdng>Artemia dong lanh>thit tép tuoi>Artemia khd ché bién. Két qua cho thay
sinh khéi Artemia 14 thirc an Iy twong cho uong cua bién S. paramamosain. Ngoai ra, sinh
khéi Artemia dong lanh co thé dugc chon thay thé trong thoi gian thiéu sinh khdi tuoi song
hoic str dung cho nhiing trai wong & xa viing san xuat Artemia.

Céc thir nghiém thirc 4n trong nghién ciru nay da chimg minh sinh khdi Artemia c6 thé
dugc st dung hoic 12 thire an tryc tiép hodc 1a nguyén lidu trong phdi ché thirc dn trong wong
nudi cac loai thuy san nuéce lg. Thém vao do, str dung sinh khéi Artemia trong nudi tom ca ¢
dia phuong c6 thé 1am ting thu nhap cho ‘nguoi nudi Artemia va gop phan glam phu thudc
nguon bot ca dung cho thirc an thay san, rat thich hop vé mat kinh té x4 hai ¢ viing ven bién
dong bang song Ctu long.

GIOI THIEU

Trong nhung ndm gan day, nghé nudi hai san ven bién da phat trién rat nhanh, nhidu
dbi tugng co gia tri kinh té nhu tom su, cua bién, c4 kéo... dugc nudi phd bién hon cac loai
thuy san khac, dic biét gia ting vé qui mo dién tich va mic d6 thdm canh hoa. Do d6, con
gidng ciing phai ting ca vé sb luong va chat lwong dé dap timg nhu cu cta nghé nudi.

Trong san xuat gidng va uong nudi cung nhu trong nuéi thuong pham cac lodi thuy
san, thirc an luén d6ng vai tro rat quan trong va la yéu t6 quyet dinh dén ning suét va hiéu qua
kinh té do thirc dn chiém hon 50% tong chi phi san xuat (Watanabe, 2002; Nguyén Thanh
Phuong va ctv., 2008). Hon nita, bot ca 12 loai nguyén liéu duoc sir dung phd bién nhat 1am
nguon dam chinh trong thic n cong nghiép cho nganh chin nudi va thiry san. O nuéc ta, sir
dung bot ca dé 1am thirc in thiry san dang ting nhanh trong khi ngudn cung cp tai chd khong
thé dap tmg nhu céu, vi thé khoang 90% luong bot ca chit lwong cao sit dung cho au triing va
hau 4u tring tdm, ca phai dugc nhap khiu tir nudc ngoai Vi gia cao (Edwards va ctv., 2004).
Dé giai quyét vin dé ndy, nhiéu nha nghién ctru da va dang tién hanh tim cac ngudn nguyén
liéu khac (bot dau nanh, cac phu pham ndng nghiép va thiy san...) r& tién va sin c6 tai dia
phuong dé thay thé mot phan hodc hoan toan bot ca trong phéi ché thire an hodc st dung 1am
thirc an tryc tiép nham gop phan giam chi phi san xuat (Watanabe, 2002; Glencross Va Ctv.,
2007). 0 DBSCL, trong so cdc ngudn nguyén liéu khéc, Artemia sinh khéi ¢ thé dugce xem la
dbi twong rat co tiém ning dé thay thé bot ca trong ché bién thtrc an hodc 1am thic an truc t1ep
trong wong nudi cac loai thuy san nudc lg véi nhitng loi thé sau. (1) Sinh khéi Artemia c6 gia
tri dinh dudng cao (50-60% dam theo trong lugng kho), giau acid béo mach cao khéng no
(HUFA), axit amin thiét yéu va cac sic t6 (Sorgeloos va ctv., 1998; Lim va ctv., 2001) chlng
c6 thé duoc str dung dudi nhiéu dang khac nhau (tuoi sdng, dong lanh, sdy kho...) 1am thic
an truc tiép hodc phdi ché véi thanh phan khac déu la thic an rat thich hop trong uong nubi
tdm, c& (Lim va ctv., 2001; Naegel and Rodriguez-Astudillo 2004; Nguyen Thi Ngoc Anh,
2009). (2) Hang ndam, & Vinh Chau va Bac Liéu c6 khoang vai tram hecta nu6i Artemia thu
trimg bao Xac, ¢ thé tan thu mot luong 16n sinh khdi Artemia (200-300 kg/ha) sau khi két
thic chu ky hodc vu nudi (Nguyén Vian Hoa va ctv., 2007). Cho dén nay, luong sinh khi
Artemia trong cAc ao nudi & khu vuc nay chua duogc khai thac hop 1y va chi dugc dung dé tha
lan tdm cé vao str dung nhu 1a ngudn thirc an ty nhién. (3) Cac hoat dong nudi thiy san lg
man thuong gﬁn v6i khu vue nudi Artemia rat thuan loi cho viée s dung nguén sinh khéi
nay.

270



Vi thé nghién ctu sir dung sinh khdi Artemia lam thirc an trong wong nudi cac loai
thily san nudc lo 12 rat can thiét nham khuyén khich sir dung ngudn nguyén liéu sin c6 tai dia
phuong, giam duoc chi phi san xuit va ¢6 thé gop phan giam s dung ngudn bot ca trong
thirc an thily san, dong thoi gitip ngudi nudi Artemia da dang hoé san pham va tang thu nhap
trén don vi dién tich.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Bo tri thi nghi¢m

Thi nghiém 1: Pdnh gid siv dung sinh khéi Artemia 1am thiec dn bé sung trong wong du
trung tém s (Penaeus monodon)

Thic 4n thi nghiém (Bang 1) duoc phdi ché c6 ham luong dam (50,6%, 53,4% and
45,8%) va lipid (9,6-9,8%) va thirc an thwong mai (INVE Aquaculture NV, Belgium) tuong
1’rng la LANSY-Shrimp ZM, FRIPPAK Fresh #1CAR va FRIPPAK Ultra PL+150, theo céac
giai doan phat trién cta 4u tring tdm si. Trong d6, Artemia sinh khdi tuoi va kho 1a ngudn
dam chinh trong cong thire thirc @n. Thoi gian thi ngh1em la 23 ngay (hau 4u trling tom s
phét trién dén giai doan 15). K¥ thuat wong au triing tém su theo quy trinh san xuat gidng cua
Thach Thanh va ctv. (1999). Thi nghiém dwoc bd tri hoadn toan ngiu nhién trong bé
composite (30 L) va dugc wong trong hé théng loc sinh hoc tuan hoan véi mat do 150 con/L &
d6 min 30%o. Gom 5 nghiém thirc thirc an bd sung thuc in va 3 lan lip lai cho mdi nghiém
thure.

1. Thirc an thwong mai (Inve Aquaculture NV) nghiém thirc d6i chirng (CF)
2. Thirc an phdi ché tir sinh khéi Artemia tuoi (FA)

3. Thirc an phdi ché tir sinh khdi Artemia khd (DA)

4.50% CF +50% FA

5.50% CF+ 50% DA

Tém duoc cho dn theo nghiém thirc ¢4 duoc bé tri va cach 3 gid cho an 1 1an. Thirc dn
nhén tao (thtrc an thuong mai va thirc an thi nghiém) dugc cho an bo sung tir giai doan zoea 2
trg di. Cach cho an va liéu lugng thirc an chi tiét xem Thach Thanh va ctv. (1999)

Bang 1. Nguyén liéu phdi ché trong 100 g thirc an theo trong lwong khé (TLK) va thanh phan
hod hoc (%TLK) cua thirc an thi nghiém trong uwong tém su

Loai 1 Loai 2 Loai 3

Nghiém thurc (63um) (125um) (150pm)

FA DA FA DA FA DA
Nguyén li¢u
Artemia kho 0 65,03 0 67,10 0 59,05
Artemia tuoi 64,54 0 66,50 0 58,50 0
Bot dau nanh 15,51 15,64 16,93 16,91 12,42 13,02
Bot mi 12,83 12,14 10,05 9,43 17,47 17,93
Lecithin 1,00 1,00 1,00 1,00 1,00 1,00
Dau myc 0,58 0,62 0,30 0,32 1,75 1,56
Vitamin premix 2,00 2,00 2,00 2,00 2,00 2,00
Gelatin 3,00 3,00 3,00 3,00 3,00 3,00
Cellulose 0,57 0,56 0,21 0,23 3,86 2,44
Thanh phan hod hoc thike an thi nghiém
Protein 50,65 50,54 53,37 53,44 45,86 45,68
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Loai 1 Loai 2 Loai 3

Nghiém thure (63um) (125um) (150um)
FA DA FA DA FA DA
Lipid 9,64 9,70 9,69 9,65 9,97 9,77

Thanh phd;n hod hoc thire an thuwong mai

. FRIPPAK Fresh FRIPPAK Ultra
LANSY-Shrimp ZM 41CAR PL+150
Protein Min. 48 Min. 52 Min. 42
Lipid Min. 13 Min. 14.5 Min. 7

Thi nghigm 2: Sir dung sinh khoi Artemia -Sin phiam phu tiv sin xudt trieng bao xac, lam
thirc an trong wong ca kéo giong (Pseudapocryptes elongatus)

Néam loai thie an thi nghiém dugc phdi ché thay thé dam bot c4 bang dam Artemia
(Bang 2). Trong d6, nghiém thir d6i ching chira bot ca 1a ngudn dam chinh trong thirc dn ché
bién. Cac muc thay thé 1a 25%, 50%, 75% and 100% va duoc so sanh voi hai loai thirc an
khéc la thie dn thuong mai (GROBEST-GB640) va sinh khéi Artemia kho (duoc nghién co
kich cé hat bang vi vién thirc dn thwong mai).

Bang 2a. Nguyén liéu (g/100g trong lugng kho) phdi ché thirc 4n thi nghiém ca kéo

Nguyén liéu 0%A 25%A 50%A 75%A 100%A
Bot ca 629,2 480,2 315,4 158,1 0
Bot Artemia 0 191,0 363,2 555,9 705,8
Cam gao 152,1 149,1 140,7 116,4 1275
Bot mi 143,4 113,1 117,3 108,0 104,7
Dau muc 15,0 10,2 8,7 6,5 5,0
Vitamin premix 20,0 20,0 20,0 20,0 20,0
Gelatine 30,0 30,0 30,0 30,0 30,0
Cellulose 10,3 6,4 4,7 51 7,0
Bang 2b. Thanh phan hoa hoc (% TLK) cua 7 loai thirc dn trong thi nghiém cé kéo
Nghiém thirc CF DA 0%A  25%A  50%A  75%A  100%A
Protein 36,48 43,57 36,98 36,41 36,18 36,49 36,15
Lipid 5,83 7,78 6,13 6,54 6,47 6,25 6,58

CF: thtrc an thuong mai, A: Artemia; DA: Artemia kho

Thi nghiém dugc thyc hién trong 30 ngdy, b tri ngdu nhién véi 3 1an lip lai. Ca kéo
gidng sau khi mua dugc thuan dudng dé thich nghi vdi tap tinh an thic in trén san. Trong
lwong ca ban dau (0,20-0,22 g). Mat d6 wong 1a 40 con/bé nhya 80-L & d6 min 15%o va mdi
bé ¢ 1 san an. C4 dugc cho in 3 1dn/ngdy vao luc 7:00, 12:00 va 17:00 gid voi mic ban dau
15% trong lugng ca/ngiy va sau d6 ¢6 sy diéu chinh dé dam bao cé an thoa mén. Sau 1,5 gio
cho n, thu lugng thirc an thira trong san an, siy kho dé xac dinh lugng thirc dn in vao. Dinh
ky thay 2 ngay thay 50% lugng nudc trong bé nudi.

Thi nghi¢m 3: Nghién ciru sir dung cic dgng sinh khéi Artemia khdc nhau trong wong
cua bién giong (Scylla paramamosain)

Thi nghiém wong cua bién dugc thuc hién trong 40 ngay, gdom nudi don (nudi ca thé)

trong keo nho dé xac dinh sy tang truong va nudi chung trong bé 16n dé danh gia ti 16 séng, &
cung d6 man 15%o theo quy trinh nudce trong hd. Bon nghiém thirc thitc an gom thit tép tuoi
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(thtc an déi chumng), sinh khéi Artemia twoi song, sinh khdi Artemia dong lanh va sinh khi
Artemia khd ché bién thac an vién (50% protein va 10% lipid).

Nuéi don: Mdi con cua 1 (3(') trong lugng ban d?{u tr 7,9-8,3 mg, dugc nudi riéng trong
tung keo nhua 600ml cd duc 10 @€ nudc luu tl}éng. Moi nghiém ‘Ehl’rc duoc lap lai 40 lan, 40
keo dugc bo tri trong bé composite 500 L. Thé tich nudce trong bé nudi 1a 350L, suc khi lién
tuc.

Nudi chung: 40 con cua 1 (trong luwong trung binh: 8,2+0,7 mg) dugc nudi chung
trong bé composite 500L c6 clng thé tich nudc nhu nudi don, mdi bé duoc dit 10 vién gach
dng & day 1am gia thé cho cua cu tr nhiam han ché hién twong n nhau va c6 3 lan lp lai.

Cua con dugc cho an thoa man 2 lan/ngdy vao 7:00 va 18:00 gid. Vé sinh keo va rut cin bé
nudi trudc khi cho an, ché do thay nudc 60%/2 ngay.

Bang 3. Thanh phan ho4 hoc (% TLK) thirc dn thi nghiém wong cua bién

Thit tép twoi  Artemia tuoi song  Artemia dong lanh  Artemia ché bién

Protein 62,28+5,33 56,45+5,17 55,28+0,57 49,48+0,50
Lipid 1,64+0,77 11,24+3,42 10,73+0,31 10,26+0,24

Cong thirc thirc dn (9/100g TLK) gom sinh khoi Artemia kho: 79,23g; bt dau nanh: 5,90g;
bot mi: 5,75g, dau myc: 1,00g; lecithin: 1,00 g; Vitamin premix: 3,00g; gelatin: 3,00g va
CMC: 1,12¢.

Phuong phap thu méu va xir Iy so liéu

Ngudn sinh khdi Artemia dung cho thi nghiém 1 va 2 duoc thu tir cac ao thi nghiém
nuoi sinh khoi ¢ Bac Liéu. Riéng thi nghiém 3 sir dung sinh khoi tin thu vao cudi vu nudi
Artemia thu trirmg bao xac ctia nguoi dan ¢ cung dia ban.

Céc yéu t6 moi truong nudi nhu nhiét d6 va pH duogc do 2 lan/ngay vao 7:00 va 14:00
gio béng may do “thermo-pH meter, YSI 60 Model”. Him lwong NHa/NH,;", NO,'N and NO3”
N duoc x4c dinh 2 ngdy/lan d6i véi thi nghiém wong au trling tdm st va 10 ngay/lan dbi véi
thi nghiém wong ca kéo va cua bién gidng theo phuong phap chuan APHA (1998).

Ca 3 thi ngh1em ti 16 song duogc tinh khi két thic thi nghlem Trong luong (g) va chiéu
dai (cm) cua tom su va ca kéo dugc xac dinh trude va sau khi két thac thi ngh1em Riéng d6i
V6i cua bién,d thi nghiém nudi don, sau mdi lan cua con 16t xac duogc 1 ngay can trong luong
va do chiéu rong mai. O thi nghiém nudi chung, timg c4 thé cua trong mdi bé duoc can va do
khi két thic dot nudi.

Céc sb lieu duoc tinh toan bang phan mém exel va phan tich thong ké (ANOVA) bing
phép thtr Tukey st dung phan mém SPSS 13.0 ¢ murc y nghia p<0,05.

KET QUA VA THAO LUAN
Trong san xuat gidng va wong nudi cac loai thuy san, ti 1§ séng va tang truong 14 hai
chi tiéu chinh dé danh gia hiéu qua san xuat Ngoai viéc quan 1y chat luong nuge thich horp

cho loai nudi, thirc an 1a mot trong nhitng yéu to rat quan trong anh huéng dén hai chi tiéu nay
(Watanabe, 2002; Glencross, va ctv., 2007).
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Tat ca 3 thi nghiém duogc thuc hién trong trai san xuét giéng, do d6 viéc quan ly moi
truong nudc vong dd dam bao toi vu nham danh gia anh huong cua thirc an 1én ti 1¢ song va
tang trudng cua ca, tbm thu nghi¢m.

Pinh gia sir dung sinh khéi Artemia lam thire din bd sung trong wong 4u tring tom si
(Penaeus monodon)

Két qua biéu thi 4u tring tom st dugce bo sung cac loai thirc dn khac nhau dén giai
doan postlarve 15 (PL15) d4 thu duoc ti 1& séng twong ty nhau (Bang 4). Chiéu dai va trong
luong cta PL15 & nghiém thic thirc dn thuong mai (CF) I6n hon c¢6 ¥ nghia thong ké
(P<0,05) so v&i nghiém thire thirc dn ché bién tir sinh khdi Artemia tuoi (FA) hodc kho (DA).
Khi dugc bo sung két hop voi hai loai thirc dn ndy (CF+FA) hodc (CF+DA), ting trudng cta
PL15 da duoc cai thién dang ké so v&i tom chi duge bd sung thirc an ché bién chira Artemia
(P<0,05) va khé tét hon thirc dn thuong mai, tuy nhién, sy khac biét khong co ¥ nghia théng
ké (P>0,05).

Bang 4. Chiéu dai (mm)va trong lwong kho cua tdm postlarvael5 (PL15) duoc bd sung cac
loai thirc dn khac nhau

Nghiém CF FA DA CF+FA CF+DA

thirc

Ti 1é song 64,72+2,84a 63,61+10,9a 61,35%15,5a 67.5546,22a  65,78%3,42a
Chiéu dai 13,32+0,70b  13,12+0,64a 13,02+0,82a 13,78+0,70bc  13,57+0,81bc

Trong luong  12,97+0,49bc  11,48+1,48ab  11,09+1,49a 13,38+1,00c 13,01+1,12c

Cac gia tri rrong cling mgt hang mang mau ti (a, b, ¢) khac nhau thé hién su khdc biét cé y
nghia (p<0,05)

Thirc an vién chira sinh khdi Artemia twoi va khd c¢6 ham luorng protem twong duong
V6i thire dn thuong mai va nhu thé két qua tuong tu c6 thé mong dgi néu nhu cau cta 4u tring
dugc dap ung. Tuy nhién, sy ting truéng cham hon (chiéu dai va trong lugng khd) duoc tim
thiy & nhoém duoc bd sung thirc dn ché bién chira Artemia. Didu ndy c6 thé khac nhau vé chat
luong protein va lipid. Millamena va ctv. (1996) d4 tim thiy ring nhu cau ciia hau 4u tring
tém st P. monodon ddi vai methionine 1a 0,89% trong khau phan in hodc 2,4% cia protein.
Trong thirc an chira 0,41% cystine, nhu cau vé tong axit amin sulfur (methionine + cystine) c6
thé 1a 1,3% trong khau phan an hoic 3,5% cua protein. Mic di sinh khdi Artemia dugc xem
la ngudn dam dong vat tot lién quan dén thanh phan axit amin, né ¢ thé thiéu ham luong
methionine, cystein and threonine (Sorgeloos va ctv., 1998; Evjemo, 2001) dé thoa man nhu
cau axit amin cia PL P. monodon, dan dén ting truong cham. Hon nita, nhidu tic gia d tim
thiy hai loai axit béo thiét yéu quan trong nhit 1a eicosapentaenoic acid (EPA) va
docosahexaenoic acid (DHA) hozc 1a ¢6 ham lugng rat thip hodc khong hién dién trong sinh
khéi Artemia (Evjemo 2001; Lim va ctv., 2001). Theo sb liéu phén tich, sinh khdi Artemia st
dung trong nghién ctru nay thi ham luong EPA cao (7,5 mg/g TLK) va ham lugng DHA thap
(0,5 mgl/g TLK) (Nguyen Thi Ngoc Anh, 2009) Vi thé, dleu ndy c6 thé khong can bing vé
acit béo thiét yéu trong thirc dn chira sinh khdi Artemia nén au tring tom an thirc nay co su
sinh truong kém hon nhém duge bd sung thie dn ddi chimg va nhém tdm dugc bd sung két

hop.

Ngoai ra, ting truong chdm ctia nhom tom dugc bd sung thirc an vién Artemia c6 thé
lién quan dén k¥ thuat ché bién khac nhau giita thirc dn thi nghiém va thirc an thuong mai.
Thyc té, thirc an thuong mai (INVE) duoc san xuat cong nghé cao vai vién thirc in dang vi
nang c6 tinh 6n dinh trong nuéc cao, trong khi thire an thi nghiém dugc ché bién thu cong chi
tao vi hat (khong cé bao nang) cac chit dinh dudng trong vién thirc dn d& hoa tan trong nudc.
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Theo Um and Cuzon (1994), tinh 6n dinh trong nudc cta vién thirc an 1a chi tiéu quan trong
trong san xudt thic an thuy san dic biét 12 tdm bién. Hon nita, chit lugng thirc an tom khong
nhitng duoc xac dinh boi thanh phan dinh dudng ma con bai tinh chat vat 1y, dic biét tinh 6n
dinh trong nudc. Vién thirc an tan rd nhanh trong nudc c6 thé gay ra cac chit dinh dudng bi
hoa tan va giam chit luong nude cia moi trudng nudi két qua 1a dan dén sy ting truong cia
tdm cham hon, hiéu qua s dung thirc an thép hon (Obaldo va ctv., 2002; Dominy va ctv.,
2003).

Tom lai, két qua biéu thi thirc dn ché bién chira sinh khdi Artemia cd thé thay thé 50%
thirc an thuong mai lam thuc an b() sung trong uong au triing tém sd. Tuy nhién, thirc an ché
bién chira Artemia can duoc cai tién vé tlnh on dinh cua vién thuc an (lau tan rd trong nudc)
va chit luong bang cach bd sung mot sb axit amin va axit béo thiét yéu dé thoa man nhu cau
dinh dudng cua au trung tdm st Penaeus monodon.

Sir dung sinh khdi Artemia -sain phidm phu tir san xuit trirg bao xic trong wong ca kéo
giong (Pseudapocryptes elongatus)

Bang 5. Til¢ sdng va ting truong ctia ca kéo gidng sau 30 ngay thi nghiém véi cac loai thirc
an khac nhau

Luong thure dn

Nghiém thac  Ti 1é sng (%) in vao (g/con) Trong lugng (g) SGR (%/day)

CF 85,00+4,33a 2,10+0,16a 1,84+0,19a 7,01+0,37a
DA 84,17+3,82a 2,22+0,16ab 2,51+0,27¢  8,1840,31bc
0%A 82,50+4,35a 2,11+0,23a 1,75+0,19a  7,12+0,42ab
25%A 83,3315,20a 2,31+0,17ab 1,93+0,16ab  7,50+0,29ab
50%A 85,83+5,16a 2,40+0,32ab 2,3840,19bc  8,11+0,53bc
75%A 84,17+4,98a 2,83+0,26¢C 2,85+0,18cd 8,76+0,29c
100%A 79,17+6,11a 3,17+0,15¢c 3,15+0,17d 9,16+0,24c

CAac gia trj trong cUng Mot ¢t mang mau tie (a, b, ¢) khdc nhau thé hién su khéc biét c6 y
nghia (p<0,05)

Sau 30 ngay nudi, két qua cho thy ti 1¢ séng ciia ca kéo P. elongatus dugc cho dn cac
loai thirc dn khac nhau dao dong tir 79,2% dén 85,8%, khong c6 sy khac biét vé thong ké
(P>0,05). Trong lugng va ting truong tuong ddi (SGR) ciia ca kéo & cac nghiém thuc thirc dn
khac nhau nam trong khoang 1,54-2,95 g va 7,01-9,16 %/ngay, theo thtr tw, Trong luong cia
nhém ¢4 an thirc dn thuong mai (CF) tuong tu véi nhom ca an thic an ddi chiung (%A), Ca
hai nhém nay thap hon c6 y nghia thong ké (P<0,05) so v&i nhém ca dugc cho 4n thic dn
thay thé dam bot ca bang dam Artemia & cac mic 50% tr 18n, trong dé gid tri cao nhat duoc
tim thiy ¢ nghiém thirc thay thé hoan toan bot ca trong thirc an (100%A) Nhom ca an sinh
khéi Artemia khd (DA) c6 trong luong tuong duong vi nhom 50%A va 75%A. Thém vao
d6, qua phéan tich tuong quan tuyen tinh don cho thdy SGR ¢6 méi twong quan thuan véi su
tang muc thay thé dam bot ca bang dam Artemia (y = 0,0321x+6,203; R? = 0,83). Két qua nay
tuong tu két qua thu dugc trong wong tdm cang xanh, Macrobrachium rosenbergii (Nguyen
Thi Ngoc Anh va ctv., 2009).

Tong luong thire dn dn vao dao dong tir 2,10 dén 3,17 g/con, véi lugng thirc dn nhiéu
nhat dugc tim thiy & nghiém thirc 75%A va 100%A, hai nghiém thic nay khac nhau cé y
nghia thong ké (P<0,05) so V&i cac nghiém thire khac. Thém vao d6, lugng thirc an an vao
ciing tang theo ham lugng dam Artemia c6 trong thirc an vién (y = 0,0118x+1,9669; R? =
0,853). Do d¢, ting trudng cia ca an thirc in chira Artemia tot hon so véi thuc dn déi chimg
chi chira dam bot ca (0%A) do thirc an Artemia ¢ mdi vi thom ngon va hap dan hon kich

275



thich ca an nhiéu hon. Thuc té, quan sat lac cho an c4 k&o phan tng nhanh véi thirc an 14
Artemia kho va thirc an chira Artemia hon so vi ca an thirc in thuong mai va thirc an ddi
chimg. Nhom ca an thirc dn Artemia dat thoa méan trong 20-30 phit va hau hét chiing c6 bung
phinh to, trong khi khdng tim thiy & nhém cé 4n thirc dn thuong mai va thirc dn ddi chimng.
Két qua ndy phii hop voi nhitng nghién ciru trude, lugng thirc in dn vao cé tac dong nhiéu dén
muc ting trudng cua ca va gidp xac (Teshima va ctv., 2000). Theo Glencross va ctv. (2007),
van dé lién quan dén luong thirc an an vao Ia tiéu chuan cha yéu trong viéc danh gia vi ngon
ctia thirc an. Cac tac gia nay chi ra rang sy khac nhau ¢6 ¥ nghia vé lugng thirc dn in vao giita
thitc an d6i ching va thire n thi nghiém phan dnh mai vi thom ngon caa nguyén liéu thir
nghiém dugc phdi ché trong thirc dn. Cook va ctv. (2003), gidu hoa thudc erythromycin cho
Artemia tuoi séng va tron thuc ndy vao sinh khdi Artemia kho va thirc an vién dé cho ca hoi
d6 Oncorhynchus nerka (Walbaum) an va tim thiy rang ca hai loai thirc dn Artemia rat ngon,
duoc ca hdi an ngay lap tirc va nhanh hon so vé6i thire dn vién tron thude. Két qua tuong tu
dugc bao cdo boi Abelin va ctv. (1989), PL 30-45 Penaeus monodon va PL15 P. vannamei
dugc cho an thire dn chira bot Artemia sy kho bang phuong phap sy lanh c6 su ting truong
nhanh hon dang ké so véi tom an thirc dn ddi ching chira dam bot ca. Naegel va Rodriguez-
Astudillo (2004) khing dinh rang cho hau 4u trling tdm thé chan tring Litopenaeus vanname
an sinh khdi Artemia kho co ti 1¢ sbng cao hon va kich thudc 16n hon nhiéu so véi nhém tom
an 4 loai thirc an thuong mai va nhoém tém an 3 loai bot giap xac.

TOm lai, két qua cho thiy trong lwong ca k&o ¢ nghiém thirc an Artemia kho va nhém
an thirc an thay thé hoan toan dam bot ca bang dam Artemia I6n hon 1,4 va 1,7 lan so voi
nhom an thie an d6i chiing chira bdt ca va nhom an thirc an thuong mai. Nhu thé, sir dung
sinh khéi Artemia dé phdi ché thirc an vién cho c& ko c6 thé rit ngan thoi gian wong gidng.
Bén canh dé, sir dung sinh khbi Artemia khd hodc thirc dn vién chia Artemia tao ra co hoi tot
cho viéc str dung ngudn sinh khdi tan thu sin co tai dia phwong sau khi két thuc vy nudi
Artemia thu trimg bao xéac, dong thoi giup ngudi nudi Artemia ting thém loi nhuan.

Sir dung cic dang sinh khdi Artemia khac nhau trong wong cua bién giéng (Scylla
paramamosain)

Bang 6. Ti 1¢ song va tang trudng cta cua 1 sau 40 ngdy thir nghiém vai cac loai thirc dn khac
nhau

Thittép twoi  Artemiatwoi  Artemia dong  Artemia ché bién

Nghiém thirc (d6i chimg) séng lanh thirc an vién
Nuéi don

Ti 1¢ sdng (%) 72,50 92,50 90,00 60,00
Chiéu rong mai (mm) 15,5+1,41b  28,62+4,16d 23,33+3,63¢ 11,45+1,56a
Trong lugng (g) 0,66%0,17b 3,70+1,29d 2,03+0,84c 0,29+0,13a
SGRw (%/day) 10,91+0,65b  15,21+1,01d 13,70 +0,97¢c 8,85+1,02a
Nudi chung

Ti 16 song (%) 242+51a  758%86,5¢ 47,5+ 6,5b 21,7+ 3,80a
Chiéu rong mai (mm)  30,92+557a  32,47+4,46a 30,61+4,34a 28,77+5,05a
Trong luong (g) 4,74+2,02a  5,85+2,17a 4,2242 13a 3,63+1,93a
SGRw (%l/day) 15,90+1,62a  16,43+1,48a 15,60+1,37a 15,23+1,15a

CAc gia tri trong cUng mgt hdng mang mau tw (a, b, ¢) khdc nhau thé hién si khdc biét ¢é
nghia (p<0,05) o
SGRw: tang trudng tuong doi ve trong lugng.
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Sau 40 ngay nudi, nhém cua dugc cho in Artemia twoi sdng va dong lanh dat ti 16
séng cao hon nhiéu so v&i nhom an tép tuoi (thire an dbi ching) va thirc an vién chira Artemia
kho duoc tim thiy trong nuoi don. Két qua tuong tu thu dugc ddi véi nuodi chung: ti 18 song
Clia cua cao hon c6 Y nghia thong k& (P<0,05) & nghiém thirc Artemia tuoi song so vdi 3
nghiém thirc con lai. Nhém cua an tép twoi va thirc an vién chira Artemia kho c6 ti 1& song
tuong ty nhau (P>0,05) va thip hon c¢é y nghia (P<0,05) so véi nhom an Artemia dong lanh
(Bang 6).

Trong nudi don, chiéu rong mai, trong lugng va ting truong twong ddi vé trong luong
(SGRw) ciia cua khac nhau ¢ y nghia thong k& giira cac nghiém thirc (P<0,05). Tang truong
giam dan theo thtr ty nhu sau: Artemia tuoi song>Artemia dong lanh> tép tuoi> Artemia kho
ché bién. Tuy nhién, trong nuoi chung, khong c6 su khac biét vé théng ké (P>0,05) gitra cac
nghiém thirc méc du cac thdng s6 ndy cd gid tri 1on hon & nhom cua an Artemia tuoi song va
gi& tri nho hon & nhém cua an thirc an vién ché bién chira Artemia kho. Diéu nay cho thay su
dung cac dang sinh khdi Artemia lam thirc dn d4 anh huong truc tiép dén két qua wong giéng
cua S. paramamosain & ca hai hinh thitc nuéi. DSi véi nuéi don, nhém cua an thirc dn Vlen
Ché bién chura Artemia kho, ti 1¢ song bi giam thap do cua khong 16t xac duoc “biy 10t xac”
Xuét hién nhiéu khi gan ket thic thi nghiém. Mann va ctv. (2001) nghlen Clru thire an ché bién
chira Artemia trong wong au trung cua bién Scylla serrata va bao cao rang ti 16 song la chi tiéu
rat hiru ich cho viéc nhan biét anh hudng cua thirc dn khong thich hop dén du tring cua. Téc
gia ndy cho rang nguy co cao cta hoi chirng chét do “bay 16t xac” tirc 1a 4u triing bat dau 16t
xac nhung qua trinh ndy khdng thé thyc hién hoan toan, ching sdng mot thoi gian ngan nhung
khong thé boi 16i hodc dn. Mic d nguyén nhan cua hién tuong nay chua dugc hiéu 18, cac téc
gia cho riang nd cé lién quan dén dinh dudng khong thich hop (Hamasaki va ctv., 2002;
Holme va ctv., 2009). Tur nhitmg nhén dinh cua cac nghién ctu trude, co thé suy ra réng thirc
an vién ché bién chira Artemia kho dugc st dung trong nghién ciru nay khong can bang vé
mit dinh dudng hodc khong dap tmg di tat ca cic nhu cu cia cua con, din dén su hao hyt
cao.

Nhom cua dn Artemia tuoi sdng 1am giam hién twong an nhau, két qua 1a ti 1 séng cao
hon 1,6; 3,1 va 3,5 lan so v&i nhém an Artemia dong lanh, tép tuoi va Artemia kho ché bién,
theo thir tw. Nhiéu nghién ciru ¢ phat hién rang thirc in twoi sbng c6 thé 1am giam dang ké su
an thit 1dn nhau ¢ tom ham (Conklin, 1995), tém bién (Wickins and Lee, 2002), ci ché Esox
lucius (Wolska-Neja and Neja, 2006). C4c tAc gia bao cao rang sy hao hut trong sudt qué trinh
cua bién dugc nudi chung dudi diéu kién tham canh va ban tham canh c6 thé 1én dén 30-
50%, dugc xem 14 tro ngai chinh trong hé thong nudi ndy (Wickins and Lee, 2002; Allan and
Fielder, 2003). Ngoai ra, sy khac nhau vé thanh phan dinh dudng trong thirc an ciing c6 thé 1a
nguyén nhan anh huong dén ti 1¢ sdng va ting truong cua cua con. Ba loai thire dn sinh khoi
Artemia c6 ham lugng protein trong khoang 49,5-56,5% va lipid 10,3-11,2% dugc xem la
thich hop cho su ting truéng cia cua bién (Sheen and Wu, 1999; Catacutan, 2002; Holme va
ctv., 2009). Nguoc lai, mac du thit tép tuoi cd6 ham lugng protein cao hon (62,3%) va lipid chi
chiém 1,6%. Diéu nay c0 thé 12 nguyén nhan gay ra ti 18 song thap & hinh thirc nudi chung va
tang trudng cham dbi voi nudi don. Sheen va Wu (1999) danh gia anh hudng ciia ham hrorng
lipid trong khau phan an dén sy ting trudng cua cua giéng Scylla serrata, két qua cho thiy
cua an thirc an khong duge bd sung lipid thi sy ting trong thip hon dang ké so vdi cua duoc
an thirc an bo sung 2% lipid, va téc gia ¢4 dé nghi rang ham luong lipid tir 5,3% dén 13,8% co
thé dap g nhu cau cho loai cua bién nay. Hon nita, Catacutan (2002) béo céo rang cua S.
serrata phat trién tot khi an khau phin an chira 32-40% protein va 6-12% lipid. Theo cac
nghién cau nay, thirc dn vién phdi ché chira sinh khéi Artemia kho co6 ham lugng protein
(49,5%) va lipid (10,3%) thich hop cho cua nhung két qua thu dugc voi 1€ song va tang
truong thip nhat trong sé cac nghiém thirc. Piéu ndy c6 thé do thic an vién ¢ tinh 6n dinh
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trong nudc thap (qua quan sat) boi vi cong thirc phdi ché thirc n trong thi nghiém ndy gom
bot sinh khdi Artemia kho chiém ti 1& cao (79,2%) va bot mi Ia chét két dinh tw nhién chiém ti
18 thap (5,8%). Nhidu tic gia nhan thiy ring hau hét thirc an phdi ché dé thich hop cho du
tring va hau 4u trling cua cac lodi thily san n dong vat c6 ham lugng protein cao, CAC
nguyén liéu nay chira it chat két dinh ty nhién va vi thé vién thic an can duoc ché tao dang
vién vi nang 1a rat quan trong (Melcion, 2001; Holme Vva ctv., 2009). Thém vao d6, Genodepa
va ctv. (2007) cho rang néu thirc dn tan nhanh trong nudc c6 thé 1am chét lwong nuéc kém
cling nhu thiéu chat dinh dudng. Tuy nhién, trong thi nghiém nay ché do thay nuéc nhidu
(30%/2 ngay), su giam chat lugng nudc trong bé uong c6 thé khong anh huong xau dén cua
con.

Ngoai ra, trong nudi chung su ting tuéng cua cua khong khac nhau nhiéu giita cac
nghiém thirc thirc an 1a do ngoai thirc an dwgc cung cap, chiing con tiép nhan dinh dudng tur
Su an thit dong loai trong suot thoi gian song chung nhat 1a vao thoi ky cua 16t xac.

Tom lai, két qua thu dwoc tir nuéi don va nudi chung biéu thi ring cua S.
paramamosain in sinh khéi Artemia tuoi song cho két qua tt nhat vé ti 1¢ séng va ting
truong, ké dén 1a nhém cua in thirc dn dong lanh, thit tép tuoi va sinh khbi Artemia kho.
Chimg t6 rang co6 tiém ning 16n cho viéc sir dung sinh khéi Artemia tuoi séng trong tham
canh hoa wong cua bién v6i mat do cao. Tuy nhién, sinh khéi Artemia thu tir cac ao nudi
mang tinh mua vu do d6 sinh khéi Artemia dong lanh c6 thé sir dung & nhiing trai wong cach
xa ving nudi Artemia ciing nhu viéc cai thién cong thirc thirc dn ché bién chira sinh khi
Artemia va tinh 6n dinh cta vién thic an 14 rat can thiét nham gép phan tao ra ngudn thirc dn
san c6 quanh nim.

KET LUAN

Céc thi nghiém trén ¢4 chirmg minh rang sinh khdi Artemia c6 thé duoc sir dung dudi
nhiéu dang khac nhau (twoi song, dong lanh, say kho) 1am thirc an thyc tiép hodc 1a nguyén
liéu trong thirc dn ché bién, 12 thirc an thich hop cho nhiéu loai thuy san nude lg. Hon nira, két
qua cho thay rang sinh khdi Artemia 12 ngudn dam chét lugng cao, c6 tiém ning thay thé hoan
toan dam bot cé trong thirc dn ché bién cho céc loai nudi c6 gia tri kinh té cao.
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