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ABSTRACT

This study was conducted to evaluate the effect of using rice bran as a feed on survival
and growth of juvenile sea cucumber (Holothuria scabra) cultured in tanks. Experiment
comprised 4 feeding treatments, (i) commercial shrimp feed No. 0 was considered as a
control feed (TA), (i) rice bran (CG), (iii) and (iv) mixture of feed consisting of rice
bran and shrimp feed with ratios of 1:1 (1CG+1TA) and 2:1 (2CG+1TA), respectively.
Initial weight of H. scabra juveniles was 3.59 g. They were reared in the 500-L round
tank at stocking density of 30 individuals/m® with sandy substrate, slightly continuous
aeration and salinity of 30 ppt. After 75 days of feeding trial, survival rate of sea
cucumber was 100% for all feeding treatments. Final weight and length of
experimental sea cucumber were in the ranges of 15.7-51.6g and 7.5-10.9 cm,
respectively. Growth rates of H. scabra in terms of weight and length were highest in
the 1CG+1TA treatment and differ significantly (p<0.05) from other treatments. There
was no significant difference (p>0.05) in growth rate between the 2CG+1TA treatment
and control diet. The poorest growth of animals was obtained in the CG treatment.
Moreover, proximate composition of experimental sea cucumber in term of protein and
lipid contents in the 1CG+ITA treatment was relatively higher than other feeding
treatments. These results show that the mixture of rice bran and shrimp feed with ratio
of 1:1 could be considered as suitable feed for juvenile of H. scabra.

TOM TAT

Nghién ciru duoc thuc hién nham danh gia anh huong cua viéc s dung cam gao lam
thikc én Ién i 1¢ song va ting trieong cua hdi sam cat (Holothuria scabra) giong nudi
trong bé. Thi nghiém gom bon nghiém thirc, (i i) thirc an 16m st Sd 0 la nghiém thirc doi
chimg (TA), (ii) cam gao (CG), (iii) va (iv) la hén hop thire dn gom cam gao va thwc an
t6m duwgc phéi tron véi ti 16 1:1 (1CG+ITA) va 2:1 (2CG+ITA). Hai sam giong cé
khoz lwong ban dau trung binh la 3,59 g duwoc nudi trong bé nhya 250 L (30 con/mz) voi
nén day cdt, suc khi nhe va lién tuc & do man 30 ppt. Sau 75 ngdy nuoi, ti ¢ song o tat
ca cdac nghiém thirc thuee an déu dat 100%. Khoi luong va chiéu dai cudi ciia hdi sam
thi nghiém dao dong lan luet la 15,7-51,6g va 7,5-10,9 cm. Toc dé tang truong vé khoi
luong va chiéu dai ciia hai sém dat cao nhat 1o & nghiém thirc 1CG+1TA va khac biét
c6 y nghia (p<0,05) so voi cac nghiém thirc con lai. Tang truong cua hdi sam ¢ nghiém
thirc 2CG+1TA kém hon so véi nghiém thire doi chimg, tuy nhién s khdc biét khong co
¥ nghia thong ké (p>0,05). O nghiém thire chi cho an cam gao (CG) hdi sam cé toc dp
tang truwong thap nhdt. Hon nita, thanh phan sinh héa thit hai sim & nghiém thire
1CG+ITA ¢6 ham heong protein va lipid khé cao hon so véi cdc nghiém thire khac. Két
qua thi nghiém nay cho thdy hén hop thike dn cam gao va thike an t6m véi ti 1é 1:1 6
thé dwroe xem la thire an thich hop cho hdi sam cdt (H. scabra) giai doan giong.

Trich dan: Nguyén Thi Ngoc Anh, Nguyén Vian Binh, Mai Thi Bao Trdm va Tran Ngoc Hai, 2016. Kha
nang st dyng cam gao lam thie an cho hai sam cat (Holothuria scabra) giong. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 42b: 85-92.
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1 GIOI THIEU

Hai sam cat (Holothuria scbra) 1a loai hai san
c6 gia tri thuong mai, dinh dudng va y hoc cao,
duge cac nude chau A (Trung Qubc, Nhat Ban,
Malaysia...) wa chudng. Nghién ciru cia Baska
(1994) di tim thiy hai sdm cat c6 tip tinh sdng
day, thic an ctua ching 14 cac vi sinh vat, tdo va
mun ba hitu co hién dién trong bun hodc cat. Do
d6, hai sdm dwoc xem 1a dbi twong thich hop nudi
ghép, luan canh vdi cac ddi tugng khac nham cai
thién moéi trudong, tdng thu nhdp trén mot don vi
dién tich ao nudi (Sui, 2004). O nudc ta, phat trién
nudi thuwong pham hai sim cat trong ao s& tan dung
duoc dién tich ao nudi tom khong hi€u qua bi bo
hoang hién nay, cai thi€én moi treong sinh thai cua
ao tom, giup nghé nudi thuy san phat trién bén
vimg hon, gép phan ting thu nhap, tao cong an
viéc 1am cho nguoi dan, giam ap luc khai thac lén
ngudn loi hai sim néi chung va hai sim cat noi
riéng (B6 NN & PTNT, 2011). Nghién ctru cua
Larvitra ez al. (2010) cho rang nuéi hai sim thuong
pham thanh cong phu thudc rat 16n vao kich c¢& con
gidng, hai sam giéng 16n cho ti 1& sdng cao va rit
ngin chu ky nudi. Nghién ctu cua Sun et al.
(2004) nhan thdy chat lugng thirc an 1a mot trong
cic yéu t6 quan trong anh huong dén sy ting
truong ciia hai sim cat gidng. Thyc té, cac trai san
giéng hai sim cat & nudc ta, cac loai thirc an duogc
sir dung pho bién trong wong giéng hai sam cat co
kich c& nhd (<1 g/con) 1a cac loai bot tdo kho va
bot rong bién va gidng hai sam 16n 1a thirc an tom
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dang min loai 40% protein hoac céc loai thirc an
thuong mai dang bdt min ¢6 ham lugng protein cao
(Trung tam Qudc gia giéng Hai san mién Trung) co
gi4 thanh cao. V¢i dic diém dinh dudng cua hai
sam 1a loai ¢6 chudi thirc dn thép, vi thé nghién ctru
sir dung ngudn nguyén liéu san co ¢ dia phuong va
ré tién lam thirc an uong gidng hai sam 1a rat can
thiét. Cam gao 1a ngudn nguyén liu sin co va
phong phu & khu vuc Pong bing séng Ciru Long,
dugc st dung rat phd bién trong ché bién thic in
thity san, 1a mot thanh phan chinh cho ca thic in
cong nghiép (30 - 40%) va thirc an ty ché (60-70%)
gop phan lam giam gia thanh thic an (wilmar-
agro.com.vn/san-pham/cam-gao). Do {6, nghién
ctru kha nang st dung cam gao lam thirc an thay
thé thirc an thuong mai trong nudi hai sam cat
(H.scabra) gidng nham gép phan giam chi phi thirc
an va hoan thién quy trinh wong nuo6i hai sdm cat
trong bé.

2 PHUONG PHAP NGHIEN CUU
2.1 Thikc an thi nghiém

Thirc 4n tom sa s6 0 (Growbest) sir dung trong
thi nghiém. Cdm gao st dung trong thi nghiém
dugc mua ¢ nha may xay laa Can Tho, loai cam
min nguyén chit. Cac nghiém thirc hdn hop thirc
an gom cam gao va thic an tom dugc phoi tron
mot 1an vai ti 18 1:1 va 2:1 tinh theo khdi lugng va
bdo quan trong tu lanh st dung subt dot thi
nghiém. Thanh phan sinh héa dugc trinh bay trong
Béang 1.

Bang 1: Thanh phén sinh héa (% khéi lwgng khd) thire in thi nghiém

Thanh phin sinh héa  Thikc éin tdm Cim gao  1cam gao + 1thirc in 2¢am gao + 1thikc dn
D6 am 10,68 13,16 11,86 12,04
Protein 41,02 12,48 24,19 19,71
Lipid 6,12 12,21 7,84 9,08
Tro 15,57 8,96 13,87 12,24
Xo 3,32 8,14 5,42 6,57
NFE 33,97 58,21 48,22 50,11
Gia thirc an (d) 36.000 6.000 21.000 16.000
2.2 BH tri thi nghiém — Nghiém thac 4: 2 cam gao + 1 thuc in
thuong mai (2CG+1TA)

. Thi nghiém gdm 4 nghiém thirc thirc an voi 3
lan 1ap lai. Nghiérp thirc cho an thirc én’thuong mai
(thurc an tom su s6 0) 1a nghiém thure doi chung, ba
nghiém thirc con lai chi cho dn cam gao va cho én
két hop cam gao va thicc dn thuong mai voi ti 1€
1:1va2:l.

— Nghiém thttic 1: Thuc an thuong mai (TA)
— Nghiém thtrc 2: Cam gao (CG)

— Nghiém thuc 3:
thuong mai (1CG+1TA)

1 cam gao + 1 thuc an
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2.3 Hé thong thi nghiém va quan ly

Hé théng thi nghiém dugc b tri trong Trai
Thyuc nghiém. Thé tich bé nudi 250 lit, day bé c6
dién tich 1a 0,4 m? duoc phu mot 16p cat day 5 cm
va duoc suc khi lién tuc. Hai sam giéng duoc mua
& trai gidng & mién Trung dwoc thuin dudng trong
bé 2 m3 trong 5 ngay trude khi bd tri thi nghiém.
Chon hai sam déng ¢ va khoe manh c6 khéi luong
trung binh 3,59 g/con va chiéu dai 4,61 cm. Mat do
tha nuoi 1a 12 con/bé (30 con/m?) & do man 30 ppt.
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Hai sam thi nghiém dugc cho n 2 lan/ngay vao
lac 7:00 va 17:00 gio v6i mirc ban dau 3% khdi
lugng than/ngay (Giraspy va Ivy, 2008) va lugng
thire an duoc didu chinh sau mdi dot thu miu dé
dam bao du thirc dn cho hai sim. Thirc an dugc hoa
vao nuée trude khi cho vao bé nudi. Ché do thay
nuéc dinh ky2 ngay/lan, mdi lan thay khoang 15-
20% lugng nude trong bé nudi nham dam bao moi
treong t6i wu cho hai sim. Hang ngay, quan sat va
ghi nhén tap tinh, hoat dong ciia hai sdm trong bé
nudi. Thi nghiém dugc tién hanh trong 75 ngay.

2.4 Thu thép va xir Iy s6 liéu

Cic yéu t6 mdi truwomg: Nhiét d6 va pH trong
bé thi nghiém duoc do bang may do pH-nhiét d6 2
lan/ngay vao lac 7h va 14h. Ham lugng NH4/NH;
(TAN), NOy va d6 kiém duoc x4c dinh 7 ngay/lan
bang bo test SERA cua Piic san xuit. Mau nudc
dugc do trude khi thay nudce.

Cic chi tiéu vé ti 1¢ sdng va ting truéng:
Tang truong vé khdi lwong cua hai sim duoc xac
dinh sau mdi 15 ngay, thu toan bo sb hai sam co
trong bé va can nhom dé tinh khéi lugng trung binh
ciia mdi dot thu mau. Khi két thic thi nghiém, )
hai sdm con lai dugc do va can tung ca thé dé tinh
toc do tang truong tuyét ddi va twong ddi vé chiéu
dai va khoi luong; ty 16 séng va thanh phan sinh
hoa cua hai sam (bo ndi tang) gdm cac chi tiéu ham
lugng nudce (ﬁm d9), protein, lipid, tro, xo va
carbohydrate dugc phén tich theo phuong phap
AOAC (2000).
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Ti 18 séng (%) = 100 x (s6 hai sam thu hoach/s6
hai sdm tha nu6i)

Su tang trong (g) = Khéi lugng cudi (We) —
Khoi lugng dau (Wd )

Tang truong tuyét dbi vé khdi luong (DWG,
g/ngay) = (Wc-Wd)/thoi gian (TG) nudi

Tang truong twong ddi vé khdi luong (SGR,
%/mgay) =100 x (LnWc — LnWd)/TG nubi

Tang truong tuyét doi vé chidu dai (DLG,
cm/ngay) = (Lc-Ld)/TG nuoi

Tang truéng twong ddi vé chiéu dai (SGR L,
%/ngay) = 100 x (LnLc — LnLd)/TG nudi

Trong d6: Le: chiéu dai cudi; Ld: chiéu dai dau

Céac sb liéu duge tinh gia tri trung binh va 4o
léch bing phan mém Exel. Sy khac biét giira cac
nghiém thirc thirc an dugc phan tich théng ké mot
nhan t6 bang phuong phiap ANOVA véi phép thir
TUKEY ¢ mutc y nghia p<0,05, st dung chuong
trinh SPSS 14.0.

3 KET QUA VA THAO LUAN
3.1 Cac yéu t6 méi truwomg

Nhiét d6 va pH trong ngay & cac bé thi nghiém
it bién dong, trung binh la 26,6-28,1°C va pH la
8,3-8,5. Ham luong TAN, NO, va d¢ kiém & cac
bé nuoi dao dong trung binh lan luot 1a 0,16-0,20
mg/L; 0,47- 0,62 mg/L va 102-105 mgCaCOs/L
(Bang 2). Nhin chung, cac yéu té méi trudng trong
thoi gian thi nghiém khong sai khac nhiéu giira cac
nghiém thurc.

Bang 2: Cac yéu td mdi truwong trong thoi gian thi nghiém

Nghiém thike Nhigt d§ (°C) _ pH ‘ Do kiém TAN NO~

; Séng  Chiéu Séng Chiéu (mgCaCOs/L) (mg/L) (mg/L)
TA tom (TA)  26,6+0,5 28,1+0,7 8,3+0,3 8,5+0,2 119+14 0,18+0,10 0,52+0,28
Cam gao (CG) 26,6+0,5 28,1+0,6 8,2+0,4 8,4+0,3 116£10 0,20+0,12 0,62+ 0,43
1CG +1TA 26,5+0,4 28,0+0,7 8,3+0,1 8,5+0,1 120£11 0,16+0,09 0,47+0,34
2CG +1TA 26,5+0,5 28,0+0,6 8,3+0,2 8,5+0,2 118£9 020+0,12 0,51+0,34

Nhiéu nghién ctru cho rang hai sam cat (H.
scabra) 1a loai phan bd & ving bién nhiét doi.
Nhiét d6 thich hgp cho hai sam phat trién va sinh
treong nam trong khoang 24-30°C va pH dao dong
tir 7,9 dén 8,4 va d6 kiém nén duy tri trong khoang
90-120 mgCaCOs/L (Chen, 2004; Agudo, 2006;
Lavitra, 2010). Do d6, trong thi nghiém nay nhiét
do, pH va do kiém duoc duy tri trong khoang thich
hop cho s phat trién ciia hai sim.

Theo nghién ctru cua Agudo (2006) va Lavitra
et al. (2010), hai sam cat 1a loai song & bién, trong
moi truong nude sach. Ching rat nhay cam voi
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mdi trudong nude cd ndng do cac hop chat dam cao.
Trong cac ao nuoi nén duy tri ham lugng TAN va
NOy duéi 1 mg/L va can duge thay nude thudng
xuyén. Trong thi nghiém, cac bé nudi dugc thay
nude 2 ngay 1 lan tir 15-20% lugng nude trong bé
vi thé chat lugng nude trong bé nudi ¢ thé khong
anh huong xau dén sy phat trién ciia hai sam.

3.2 Tilé séng va ting truwéng ciia hai sim
sau 75 ngay nudi

3.2.1 Tilé song va tang trieong vé chiéu dai

Bang 3 cho thiy ti 18 sdng cta hai sam o tat ca
cac nghi¢m thirc dat 100%. Dicu nay cho thay thuc
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an khong anh huong dén ti 18 sdng cta hai sam thi
nghiém. Két qua nay twong dong voi nghién ctru
cia Huiling ef al. (2004) nghién ctru vé nhu cau
protein cua hai sam Nhat Apostichopus japonicus
(c& 4,5-4,8 g/con) trong thoi gian 70 ngay dat ti 1¢
song 90,0 dén 98,3% va anh huong ctia ham lugng
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acid amin trong thirc an thu duoc ti 1& sdng 98-
100% sau 40 ngay nudi. Tuong tu, Seo et al.
(2011) cho rang sir dung cac loai thirc an c6 ngudn
gbc thuc vat khac nhau khong anh huong dén ti 16
song cua hai sam (4. japonicus).

Bang 3: Ti 1¢ sdng va ting truwéng vé chiéu dai ciia hai sim sau 75 ngay nudi

Nghiém thire Tilé song  Chiéu dai didu Chiéu dai cudi DLG SGR L

© (%) (cm) (cm) (cm/ngay) (%/ngay)
TA (ddi chung) 100 4,61+0,38 9,96+0,29° 0,071£0,004>  1,02+0,04°
CG 100 4,61+0,38 7,5140,192 0,039+£0,003*  0,64+0,03°
1CG +1TA 100 4,61+0,38 10,86+0,26° 0,083+0,004¢ 1,07+0,12°
2CG +1TA 100 4,61+0,38 9,46+0,19® 0,065£0,003°  0,95+0,03"

Cic gid tri trung binh trong ciing mot ¢ét ¢6 chit cdi khdc nhau thi khéc biét cé Y nghia théng ké (p<0,05)

Hai sim c6 chiéu dai trung binh ban dau la
4,61+0,38 cm. Sau 75 ngay nudi, chidu dai trung
binh ¢ cac nghiém thic dao dong 7,51-10,86 cm.
Trong d6, toc d6 ting trudong vé chidu dai cua hai
sam & nghiém thitc cho an hdn hop thirc &n cam
gao va thure an tom véi ti 1€ 1:1 (1CG+1TA) dat tot
nhit (DLG 1a 0,083 cm/ngdy va SGR | =
1,07%/ngay) va thap nhat 1a nghiém thirc chi cho
an cam gao (CG) vdi gia tri SGR_y 1a 0,64%/ngay
va 0,039 cm/ngay. Két qua thong ké cho thay chidu
dai cudi va ting truong tuyét ddi vé chiéu dai
(DLG) ¢ nghiém thuc 1CG +1TA cao hon c6 y
nghia (p<0,05) so voi cac nghiém thic con lai.
Mic du, tbe do tang truong cua nghiém thac dbi
chimg chi cho an thirc n t6m (TA) tot hon nghiém
thire cho an két hop vdi ti 16 2 cam gao va 1 thic
an (2CG+1TA), khong 6 su khac biét thong ké
dugc tim thdy giita 2 nghiém thirc nay (p>0,05).
Pbi voi tiang truong twong ddi vé chidu dai

(SGR 1), cac nghiém thitc TA, 1CG +1TA va 2CG
+1TA co6 gia tri twong tu nhau va cao hon co y
nghia (p<0,05) so voi nghiém thirc CG.

3.2.2 Tang trucng vé khoi lwong

Hai sam c6 khéi luong trung binh ban dau 1a
3,59 g/con. Sau 15 ngay nudi, hai sdim dugc cho an
céc loai thie dn khéac nhau c6 su khac biét vé tang
tuong khéi luong, trong d6 nghiém thirc cho an két
hop cam gao va thic an tom véi ti 1€ 1:1
(1CG+1TA) c6 khéi lwong 16n nhét, ké dén 1a
nghiém thure thitc an tom su (TA), nghiém thirc cho
an két hop cam gao va thirc an tom véi ti 1¢ 2:1
(2CG+1TA) va nghiém thurc cho an cam gao (CG)
¢6 khdi luong nho nhéat. Khuynh hudéng nay duoc
tim thiy qua cac dot thu miu vao ngay nuéi 30, 45,
60 va dén khi két thuc thi nghiém vao ngay 75
(Hinh 1).

60 1

50 TA
) O CG
&0 40 1 B 1CG+ITA
£ M 2CGHTA
.25' 30 -

20 -

10

o AR

0 15 30 45 60 75
Théi gian nudi (ngay)

Hinh 1: Khéi lrong ciia hai sAm cat (H. scabra) theo thoi gian nudi
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Ngoai ra, két qua tang trudng cua hai sam vao
ngdy 75 khong ting nhiédu so véi ngay 60. Didu nay
cho thay tir ngdy nudi 60 dén 75 sinh khéi hai sam
trong bé ting cao co thé vuot qua stc chira cua bé
nudi 1am han ché khong gian séng dan dén ting
trudng cham. Két qua nay tuong tu véi nhén dinh
cua Slater va Carton (2007), su tang trudng cua hai
sam (Australostichopus mollis) phu thuéc vao mat
d0 nudi va bi e ché béi tinh trang thiéu thire an.
Tuy nhién, Watanabe et al. (2014) tim thdy trong
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nudi hai sim (H. scabra) khi cung day du thic an
cho ching, anh huong cua mat do nhiéu hon 13 su
san c6 cua thirc dn, nguyén nhan gy ti 1¢ hao hut
cao va giam tang truong la do mat dd cao.
Battaglene ez al. (1999) quan sat thdy ting trudng
cua hai sim cham ¢ mat d§ nuoi vugt qua 225
g/m?, tuy nhién, theo két qua nghién ciru cua
Watanabe et al. (2014) hai saim H. scabra van tiép
tuc ting truong & mat do nudi trong bé trén
940g/m>.

Biang 4: Ting truomg vé khdi lwgng ciia hai sim sau 75 ngay nudi

Nghiém thirc _Khoi lwgng_déu (g) Khdi lugng cubi (g) Ting trong (g) SGR (%/ngay) DWG (g/ngay)

TA tom (TA) 3,59+0,14 42,83+4,71° 39254471 3,24+0,16 0,52+0,06°
Cam gao (CG) 3,59+0,14 15,69+£0,82°  12,10+0,82° 1,92+0,05° 0,16£0,01°
1CG +1TA 3,59+0,14 51,5942,65¢  48,00+2,65¢ 3,5340,05° 0,64+0,04¢
2CG +1TA 3,59+0,14 34,9642,79°  31,37+2,79 2,99:£0,12° 0,4240,04°

Cdc gid tri trung binh trong ciing mét cot ¢é chit cdi khdc nhau thi khéc biét ¢6 y nghia thong ké (p<0,05)

Két qua cho thiy khdi lwong cudi cia hai sim
dugc cho an két hop thirc dn tdm va cam gao vdi ti
1¢ 1:1 c6 khéi luong 16n nhat va khac biét c6 ¥
nghia so véi cac nghiém thuc con lai (p<0,05).
Mac du nghiém thirc cho an hoan toan thirc an tom
(TA) c6 khéi luwong 16n hon nghiém thirc
2CG+ITA, khoéng co su khac biét théng ké
(p>0,05) giira hai nghiém thirc nay. Téc do ting
truedng cua hai sam (tang trong, SGR va DWG) co
cung khuynh huéng véi khéi lugng cudi (Bang 4).
Sy khéc nhau vé ting truong cua hai sam co thé
lién quan dén thanh phan thic an, ham luong
protein va lipid trong thirc an.

Theo ngh1en ciru cia Baska (1994) trong moi
truong séng tu nhién, cac loai hai sdm an nhiéu
loai thire an lang dong ¢ day thuy vuc phan 16n 1a
cac hop chit vo co va hitu co (co bién, tao, dong
vét chét va phan hiy) vi sinh vat (vi khuin, tao
khué, nguyén sinh dong vat va tdo lam) va phén
cua cua dong vat khac hodc phan cua chung. Do
@6, khi nudi hai sam st dung hdn hop nhiéu loai
thirc an s& thu dugc ti 16 sdng va ting truong cao
nhat (Sun et al., 2004). Tuong ty, Kee va Appadoo
(2007) bao cho rang hai sam (Bohadschia
marmorata) dat tang truéng tbi wu khi dugc cho an
két hop thirc an c6 ngudn gdc dong vat, thuc vat va
khi dugc bd sung protein tir thire an c4 thi hai sam
tang truong tot hon.

Nghién ctru cua Huiling et al. (2004) vé& anh
huong ctia ham luong protein khac nhau (14,7;
17,7; 19,1 va 21,5%) dén do tiéu héa thirc an va
ting trudng clia hai sam Nhat Apostichopus
Jjaponicus (c& 4,5-4,8 g/con) trong thoi gian 70
ngay. Tac gia nhan thiy do tiéu hoa va ting trudng
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cua hai sdm A. japonicus tang theo ham lugng
protein ¢6 trong thirc n va ham luong protein tdi
uu trong thirc an 1a 21,5%. Thém vao do, su ting
trong clia hai sam dat t6i da khi khau phan in giau
cac acid amin: threonine, valine, leucine,
phenylalanine, lysine, histidine va arginine. Ngoai
ra, tbc do ting trudng cia hai sam giam khi thirc dn
c6 ham lugng xo cao. Tuy nhién, Pittva Duy
(2004), danh gia anh huéng cta nam loai thirc an
dén tang truong cia hai sim cat (Holothuria
scabra) v6i khdéi luong trung binh ban dau
0,77g/con dwoc nudi trong bé nén day cat va bé
duogc bd tri bén ngoai. Sau 45 ngay nudi, hai sim
tang truong tot nhat ¢ nghiém thic thic an Au
trang t6m (lansy), ké dén 14 hdn hop thirc 4n lansy
va bot Spirulina va bot rong bién; hdn hop nim
loai thirc an (gém bot bép, cam gao, bot dau nanh,
bot dau den va bot dau xanh); phan ga va sau cung
la nghiém thurc khong cho an.

Nghién ctru cua Ji-Qiao et al. (2009) danh gia
anh huong cia 6 muc lipid khac nhau (2,80%;
3,65%; 4,50%; 5,35%; 6,20% va 7,05% trong thurc
an va ham luong protein 1a 19,8% cho hai sam
Nhat (4. japonicus) gibng kich c¢& trung binh
2,71 g. Sau 60 ngay nudi, két qua biéu thi khiu
phin an chtra 6,2% lipid hai sam co toc do ting
truong twong d6i (SGR) tét nhat va ham luong
lipid t5i wu trong khau phan an cta loai hai sdm
nay dao dong tir 5,35 dén 7,05%. Nghién ctru khac
cia Seo va Lee (2010) danh gia 3 muc protein
(200, 300 va 400 g kg™") va hai muc lipid (20 va
100 g kg™ trong khau phan in cho hai sam Nhat
A. japonicus (khoi luong trung binh 1,3 g) trong 12
tuan. Két qua cho thay ti 1¢ séng ctia hai sim khong
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bi anh hudng boi thire an thi nghiém va khau phan
an chira 200 g kg 'protein (170 g kg™! protein tiéu
hoa dugc) vai 20 g kg! lipid (13 g kg! lipid tiéu
hoa duoc) co thé duoc xem 1a thich hop cho su
tang truong toi wu ciia hai sim gidng.

Trong thi nghiém nay, hai sim dugc cho an
thirc an tom c6 ham luong protein 41% c6 thé vuot
nhu ciu protein nén ting truéng thap hon va cam
gao chura 12,48% protein va 12,21% lipid (Bang 1)
biéu thi thiéu hut protein va thira lipid dan dén hai
sam tang truong cham nhat. Tir két qua nghién ciru
trén cho théy hai sdm la dong vat co chudi thic an
thip ¢6 thé nhu cdu protein va lipid khong cao.
Hon nita, Tran Thi Thanh Hién va Nguyén Anh
Tuin (2009) cho rang khi cung cép thirc an vuot
qua nhu cu protein va lipid, dong vat can nhiéu
ning lugng dé chuyén hoa phan du thira nay dan
dén tang truong cham. Thém vao do, cung cip thirc
an cho hai sim c6 ham luong protein cao co thé
lam giam t6c do an vao, vi thé giam do tiéu hoa cua
hai sim giéng dan dén ting truéng cham. Toc do
ting truong cao nhat cua hai sim A. japonicus
(Sun, et al., 2004) va S. japonicus (Joo-Young, et
al., 2007) dugc tim théy khi ching dugc cho an
thirc an phdi ché co ham lugng protein 21,5% va
30%, theo thir tu.

Do d6, hon hop cuia thirc dn tom va cam gao voi
ti 1&¢ (1CG+1TA) trong thi nghiém nay c6 thé dugc

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 42 (2016): 85-92

xem la can bang vé dinh dudng (24,19% protein va
7,87% lipid) nén hai sam cat ting truong t6t hon.
Két qua nghién ciru nay pht hop véi cac nghién
ctru trude. Thirc an can bang dinh dudng khong
nhitng lam tang ti 16 sdng ma con kich thich hai
sam tang truong nhanh (Sui, 2004).
3.3 Thanh phén sinh héa thit hai sim sau

75 ngay nudi

Két qua phan tich thanh phan sinh hoa thit hai
sam sau thi nghiém cho thiy thirc an khong anh
huéng dén ham lugng nuwéc (Am dd), xo va
carbohydrate nhung c¢6 anh huong dén ham luong
protein, lipid va tro cta thit hai sam. Ham lugong
nudce thit hai sim rat cao (88,29-89,35%), trong do
nghiém thirc cho an két hop thic n t6m va cam
gao voi ti 16 1:1 (1ICG+1TA) cb gia tri cao nhat
nhung khong khac biét théng ké (p>0,05) giita cac
nghiém thirc. Ham lugng xo va carbohydrate tuong
tu gitta cac nghiém thirc, dao dong 1an luot 14 0,15-
0,17% va 6,44-8,74%. Ham luong protein va lipid
cao nhét dwoc tim thdy ¢ nghiém thirc 1CG+1TA
va thap nhat 12 nghiém thirc cho an cam gao (CG),
va su khac bi¢t c6 y nghia (p<0,05) gitta hai
nghiém thirc nay nhung khong khac biét so voi hai
nghiém thic con lai (p>0,05). Nguoc lai, ham
lwong tro & nghiém thirc 1CG+ITA c6 gia tri thip
nhit va khac nhau c¢6 y nghia (p<0,05) so v6i cac
nghiém thirc con lai (Bang 5).

Bang 5: Thanh phén sinh héa (% khoi lwgng khd) hai sim sau thi nghiém

Nghiém thirc Am dd Protein Lipid Tro Xo Carbohydrate
TA 88,98+0,20*  53,19+0,76®  1,62+0,25®  38,58+0,54° 0,16+0,02° 6,44+1,07°
CG 88,29+0,12*  51,76+0,40° 1,44+0,16°  37,89+0,12° 0,17+0,02? 8,74+0,14?
ICG+1TA 89,35+0,13*  54,73+0,85*  2,19+£0,10®  36,08+0,21? 0,16+0,02° 6,85+0,72?
2CG+1TA 88,96+0,15* 53,46+0,16®  1,76+0,19%  37,71+0,22° 0,15+0,01° 6,92+0,57*

Cdc gid tri trung binh trong ciing mét cot ¢é chit cdi khdc nhau thi khéc biét ¢6 y nghia thong ké (p<0,05)

Mot sb nghién ciru nhan thiy thanh phan
dinh dudng cta hai sam thay ddi theo loai, mua vu,
modi truong sdng va thic an (Ozer et al., 2004;
Wen et al., 2010; Tuwo et al., 2012). Thanh phan
sinh hoa cua hai sam cat (H. scabra) kho & céc
ngudn khic nhau dugc danh gia boi Ozer et al.
(2004) cho thdy c6 su bién dong 16n vé thanh phan
dinh dudng, ham lugng protein, lipid va tro cua hai
sam cat dao dong trong khoang 39,8-60,2%; 1,2—
2,4%, and 17,9-44,5% theo thir tu. Wen et al.
(2010) xac dinh thanh phén sinh hoa cta 8 loai
hai sam (Stichopusherrmanni, Thelenotaananas,
Thelenota anax, Holothuria fuscogilva, Holothuria
fuscopunctata, Actinopyga mauritiana, Actinopyga
caerulea va Bohadschia argus) cé gia tri thuong
mai & Trung Qudc. Két qua phan tich sinh héa cho
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thdy c6 su khac nhau gitra cac loai. Ham luong
protein cua hai sdm dao dong tur 40,7 dén 63,3%,
lipid: 0,3-10,1% va tro 15,4-39,6% tinh theo khéi
lugng kho. Trong do, loai hai sdm A. mauritiana va
B. Argus c6 ham lugng protein cao nhit (63,3 va
62,1%) va ham luong tro thap nhat (15,4 va
17,7%). Ham luong lipid cua tat ca cac loai nho
hon 2,0% ngoai tru loai hai sam 7. anax (9,9%) va
A. caerulea (10,1%).

Két qua nay tuong tu véi két qua nghién ctru
cua Tuwo et al. (2012), hai sam cat (H. scabra)
duoc nudi trén 3 loai nén day khac nhau ¢ dao
Puteangin, nam Sulawesi. Sau 3 thang nuodi, ti 1€
song, ting truong va thanh phan sinh héa (ham
luong protein, lipid va carbohydrate) cua hai sam
song trén nén day cat co co bién cao hon ¢ ¥ nghia
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s0 voi nghiém thirc nén day cat-san ho va day cat.
Tac gia cho rang thanh phan sinh hoéa cta hai sim
khac nhau c6 thé lién quan dén ngudn thirc dn khac
nhau giita cac diéu kién moéi truong séng khac
nhau. Tuy nhién, Seo ef al. (2011) cho rang hai
sam (4. japonicus) dugc cho an cac loai thuc an co
ngudn gdc thuc vat khac nhau khong anh huong
dén thanh phan sinh hoa cta chung. Tuong tu,
nghién ciru ciia Seo and Lee (2010) két luan rang
thanh phan sinh hoa (dm do, protein, lipid va tro)
ciia hai sim khong khac nhau nhidu giita cac
nghiém thirc thitc an c6 ham lwong protein va lipid
khac nhau.

4 KET LUAN

Ti 18 sdng ciia hai sim cat & cac nghiém thirc
dat 100% va khong bi anh hudéng boi thirc an. Hon
hop thirc n gdm cdm gao va thirc dn an tom s6 0
dugc phdi tron véi ti 18 1:1 cho tang trudng tot nhat
va thit hai sdm c6 ham lugng protein va lipid cao
hon so véi cac nghiém thuc khac ¢ thé dugc xem
1a thtrc an thich hop cho hai sam cat (Holothuria
scabra) giéng.
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