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ABSTRACT

The study is aimed to determine the effect of carrot (Daucus carota) supplementary as

feed for white leg shrimp (Litopenaeus vannamei) on their growth and shrimp quality
of white leg shrimp (Litopenaeus vannamei). The experiment was randomly set up with
Jour treatments at different amounts of carrot addition including (i) 100% commercial
pellet, (ii) commercial pellet in combination with 10% carrot addition, (iii) 20% carrot
addition, and (iv) 30% carrot addition. Shrimps were cultured in biofloc system (C: N
= 15: 1) at stocking density of 150 shrimp/m® and water salinity of 15%o.. The initial
shrimp weight was 0.37+0.09 g (3.49+0.32 cm in length). Afier 60 days of culture, final
shrimp weight in control treatment (no carrot addition;, 8.95 g/shrimp) was
significantly smaller than those of 10 and 30% carrot addition treatments (9.25 and
9.33 g, respectively). Survival rate and shrimp biomass in 20% and 10% carrot
addition treatments (62,2% and 61.5%; 0,86 and 0.85 kg/m’, respectively) were
significantly higher than those of 30% carrot addition and control treatments. The
increase in addition of carrot increased shrimp sensory property, especially shrimp
color. There was no significant difference in shrimp proximate composition among
treatments. Results indicated that, 10% carrot supplement as feed for white leg shrimp
under biofloc condition enhanced growth rate, survival rate, shrimp biomass, shrimp
color and feed cost.

TOM TAT

Nghién ciru nham déanh gid anh hieéng ciia viéc bé sung ca rot lam thike an cho tom thé
chan trang lén sinh trucng va chat luong ciia tom thé chan trang. Thi nghiém dwoc bo
tri hoan toan ngau nhién voi 4 nghiém thire gom: (i) 100% thirc an vién; (i) bé sung
10% ca rot; (iii) 20% ca rot va (iv) 30% ca rot. Tém duwoc nudi theo cong nghé biofloc
(C:N=15:1), @6 mdn 15w va mdt do nuéi 150 con/m’. Tém c6 khoi heong ban dau la
0,37+0,09 g. Sau 60 ngdy nudi, t6m nudi & nghiém thikc khéng bé sung ca rot (doi
chimg) cé khoi lwgng nho nhdt (8,95 g) va khdc biét cé y nghia (p<0,05) so véi nghiém
thitc bé sung ca rot 10 va 30% (9,25 va 9,33 g). Ty l¢ song va sinh khoi cia tom ¢
nghiém thire bé sung ca rdt Voi lwgng 20% dat cao nhat (62,2%; 0,86 kg/nt’), ké dén
nghiém thire b6 sung ca rot 10% (61,5%; 0,85 kg/m’) va khdc biét co y nghla 50 Vi cdc
nghiém thire con lai. O cdc nghiém thirc b6 sung ca rot cang nhiéu thi mau sdc t6m
cang dam hon, nhung thanh phan héa hoc ciia tém van khac nhau khong c6 y nghia
thong ké (p>0, 03). Két qua biéu thi b6 sung 10% luong ca rot lam thikc an trong nuoi
t6m thé chan tring da cdi thién tang triecng, ty I¢ song, sinh khoi, mau sdc ciia tém hay
chi phi thirc an.

Trich dan: Lé Qudc Viét, Ngd Thi Hanh, Tran Minh Phu va Tran Ngoc Hai, 2017. Nghién ciru bo sung ca
10t (Daucus carota) 1am thic an 1én sinh truong va chét lugng tom the chan trang (Litopenaeus
vannamei) nuoi theo cong nghé biofloc. Tap chi Khoa hoc Truong Pai hoc Can Tho. 49b: 72-83.
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1 GIOI THIEU

Tém thé chan tring (TTCT) (Litopenaeus
vannamei) 1a loai cé gia tri kinh té cao, duoc nudi
phé bién ¢ nude ta, do ching co dic tinh wu viét
hon so v6i tdm su nhu ting truong nhanh, nudi
duoc & mat do cao, nhu ciu protein thép, dac biét
c6 kha nang st dung hi¢u qua protein thyc vét
trong khau phan an (Liao and Chien, 2011). Trong
nhitng nam gan day, viéc nghién ctru st dung mot
sO loai thyc vat ¢6 chira ham lugng B-carotene dé
cho tom an nham cai thién mau sic va giam gia
thanh san pham ciing dang dugc quan tim nghién
ctru. Theo Lé Doan Dién (2004), B-carotene 13 tién
chat ciia vitamin A c6 tic dong dén mot s qua
trinh sinh 1y trong co thé dong vét nhu ting cudng
hé mién dich va ngan ngira mot s6 bénh vé duong
tiéu héa. Theo Cruz-Suarez et al. (2009), khi bo
sung 3,3% bot rong bun (Enteromorpha) vao khau
phan an cia TTCT thi téc do ting trudng cua tom
nhanh hon, hé sb tiéu tén thirc an thép hon, mau
sdc tom dam hon so voi khong bd sung. Toc do
tang truong va hi¢u qua st dung thuc an cia TTCT
duoc cai thién khi thay thé protein bot dau nanh
bang protein bot rong bin (Enteromorpha sp.) va
rong mén (Chadophoraceae) & mic 20% va 40%
(Nguyén Thi Ngoc Anh va ctv., 2014a). Theo Tran
Minh Béing va ctv. (2016), khi sir dung bi do
(Cucurbita pepo) dé thay thé 10% lugng thirc in
vién trong nudi TTCT theo cdng nghé biofloc thi
tom c6 téc d6 ting trudng nhanh, chi phi thic dn
gidm va mau sic tom nudi dwgc cai thién. Bén
canh do, khi nuéi TTCT két hop v6i rong bun, rong
mén va cho tom an 50-75% nhu cau thi tom c6 tdc
d tang truong cao hon va mau sic ddm hon so voi
tom nudi don khong c6 rong (Nguyén Thi Ngoc
Anh va ctv., 2014b). Theo Holland et al. (1991),
trong cu ca rét (Daucus carota) cb chira nhidu
khoang vi lugng va da lugng nhu: canxi, photpho,
kali, magié, sit va vitamin C giup céc loai dong vat
ting cuong hé mién dich, ting truéng nhanh va dic
biét trong ca rdt c6 chira B-carotene (8.285 pg/100g
khéi luong tuoi) c6 tic dung tao mau. Tuy nhién,
chua cé nghién ctru xac dinh anh hudng viéc bd
sung ca rot 1am thirc in cho TTCT. Do d6, nghién
ctru anh hudng viée bd sung ca rdt (Daucus carota)
lam thtc an trong nuéi TTCT (Litopenaeuus
vannamei) theo cong nghé biofloc dugc thuc hién
nhiam xéc dinh luong ca rét bd sung thich hop cho
su sinh trudng va cai thién chit lugng cua TTCT.

2 PHUONG PHAP NGHIEN CU'U
2.1 BH tri thi nghiém
Thi nghiém gdm 4 nghiém thtrc bd sung ca rdt

lam thtrc an cho TTCT, cac nghiém thtrc dugc bd
tri hoan ngau nhién va moi nghiém thirc dugc lap
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lai 3 1an, cic nghiém thirc thi nghiém gom (1)
100% thtic an vién, khong bo sung ca rot (dbi
ching); (2) b6 sung 10% ca rot (3) bd sung 20%
ca rét va (4) bo sung 30% ca rét so voi lugng thir
an vién. Thi nghiém duoc bd tri ngoai trdi, cb che
ludi lan va bd tri trong hé thdng bé composite 0,5
m? (thé tich nude 0,3 m®) voi dd man cua nude 1a
15%o, d6 kiém ban dau 1a 142 mg CaCOs/L va mat
do tom nudi 150 con/m’® (45 con/bé) theo cong
nghé biofloc. TTCT c6 khdi lugng ban dau
0,37+0,09 g/con (3,49+0,32 cm/con). Thoi gian
thyuc hién thi nghiém 1a 60 ngay.
2.2 Cham soc va quan ly

Tém dugc cho an 4 lan/ngay (7"00, 10"30,
1400 va 17"30), v6i lugng thitc dn duoc tinh theo
cong thirc Y = 13,391W05%8 (Wyk et al., 2001);
v6i Y 1a luong thirc an can cho an va W 1a khoi
luong tom. Lugng thie an cho tom an duogc diéu
chinh 15 ngay/lan (dya vao khdi luong tom cua
timg bé). P6i v6i cac nghiém thic cd bd sung ca
rot thi the an vién (hiéu Leader vannamei cua
Cong ty Grobest) duoc cho an 3 lan/ngay (7"00,
1030 va 14"00) va ca rét 1 lan/ngay lac 17"30. Ca
6t duoc cho an dang twoi va bam nho béng voi
kich c& cua vién thic an (1 — 1,6 mm). Trong thoi
gian nudi, d6 kiém dugc kiém tra dinh ky 15
ngay/lan. Khi do kiém giam so véi lac bb tri (142
mg CaCOs/L), NaHCO; duoc st dung dé nang do
kiém 1én giéng véi d6 kiém khi bd tri. Trong sudt
qua trinh nudi khdng thay nudc va khong siphon
day bé.

Pinh ky bon bot gao 4 ngay/lan, lugng bot gao
bén vao bé nudi duoc tinh dua theo luong thic an
cho tom an (gém thirc an vién va ca rét), dat duoc
twong Gng voi ty 1€ C:N = 15:1 (Ta Van Phuong va
ctv., 2014a). Theo Avnimelech, (1999) lugng
carbonhydrate dugc b sung vao dé can bang ty 1&
C:N nhu sau:

(a) Lugng C trong thic an x4p xi 50% tong
lugng thirc an.

(b) Lugng nitrogen=protein x 0,155 (trung binh
Nitrogen trong protein 1a 15,5%).

Ty 1&¢ C:N la ham lugng C tinh tir cong thiic
(a)/lugng nito tinh tir cong thirc (b).

Céch tinh ham luong cacbon can bd sung dé
duy tri ti 1¢ C:N = 15:1 nhu sau:

CTA = 50% x lwong thirc an bd sung vao

NTA = % Protein x 16% x luong thirc dn bd
sung vao

Cbs =15 x NTA- CTA
Trong bot gao c6 73,4% lugng Cacbon
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Luong bt gao can bon = Cbs x 100/73,4
Trong do6:

CTA : 1a lugng cacbon c6 trong thirc an

Cbs : 1a lugng cacbon can bo sung vao hé thong
NTA : 1a lugng nitrogen c6 trong thirc an

50% : la lugng cacbon cé trong thirc an chiém
50%

0,16 : la luong citrogen chiém 16% trong
protein

15 :1a ti 16 C:N céan cung cip

Thanh phan dinh dudng cua ca rdt duoc xac
dinh tai B6 mon Dinh dudng va Ché bién thiy san,
Khoa Thuy san, Trudng Pai hoc Can Tho vai két
qua tinh theo khéi luong twoi nhu sau: 4m do
91,4%; béo tho 0,35%; tro 0,89%; protein 1,01%
va ham lugng carbohydrate twong ng 6,36%. Bot
gao dugc xac dinh ham lugng carbonhydrate va
ham Iugng dam tai Trung tam K§¥ thuat Cong nghé
va Ung dung Can Tho vé6i két qua lan lugt 1a
73,4% va 0,26%. Trudc khi bén, bot gao khudy
déu vé6i nude 4m 40°C, ty 16 bot gao va nudce 1a 1:3,
sau d6 dugc u kin trong 48 gio.

2.3 Chi tiéu theo doi

Cac yéu t6 thuy ly héa duoc kiém tra 15
ngay/lan gdbm nhiét 4o va pH duoc do bang may
hiéu HANA (USA) va duge do 2 lan/ngay vao luc
(7"00 va 1400). Nitrite, TAN va d6 kiém dwoc do
bang test SERA vao lac (7°00). Cudong do anh sang
dugce do bang may do cuong do anh sang Extech
401025 vao luc (6"00, 9"00, 12"00, 15"00 va
1800).

Thé tich biofloc (FVI) dwoc do 15 ngay/lan
FVI duoc do bang cach dong 1 L nudc trong bé
nudi vao dung cu thu biofloc dé ling 20 phut sau
d6 ghi két qua thé tich biofloc ling.

Chlorophyll-a dugc phan tich 15 ngay/lan duoc
xac dinh theo phuong phap ctia Nusch (1980); do
bang may so mau quang phd (Spetrophotometer) &
budc song tbi da 750 nm.

Vi khuan tong va vi khudn vibrio dugc phan
tich 15 ngay/lan ngay sau khi ldy mau bang
phuong phap nuéi cdy va dém khuan lac trén moi
truong NA+ (d6i véi mau vi khuén tong) va vi
khuén vibrio dugc cdy trong mdi trudong thach
TCBS (Baumann et al., 1980). S6 luong vi khuén
dugc tinh bang cong thirc: Pon vi hinh thanh
khuén lac (CFU/mL)= s6 khuan lac trung binh x do
pha loang x 10.

Tang truong cua tom dugc xac dinh 15
ngdy/lan. Thu ngau nhién 10 con tdm/bé, sau d6 do
chiu dai chuan (tir hoc mat dén cudi telson) va can

74

Tip 49, Phan B (2017): 72-83

khdi luong. Ty 1¢ séng, sinh khdi va chét luong cla
t6m dugc xac dinh sau 60 ngay nudi. Toc do ting
trudéng va sinh khdi cua tom dugc xic dinh theo
cong thic:

Tang truong theo ngdy vé khéi lwong: DWG
(g/ngay) = (Wo— W))/T

Ting truong dic biét vé khéi luwong: SGR
(%/ngay) = 100*(LnW, — LnW,)/T

Ting truong theo ngay vé chiéu dai: DLG
(cm/ngay) = (L,— L)/T

Tang truong ddc biét vé chiéu dai: SGRL (%/
ngay) = 100*(LnL, — LnL,)/T

Sinh khoi (kg/m’) = khéi lugng tom thu dugc
mdi bé/thé tich nude.

(Trong d6: W, 1a khdi lugng tom ban dau (g);
W, 1a khéi luong tom lac thu mau (g); L 1a chiéu
dai tom luc ban dau (cm); L 1a chidu dai tom luc
thu mau (cm); T 13 s6 ngay nuéi)

He¢ s6 thic an (FCR) = Téng Iuong thurc an cho
tom an (thic an vién + ca rot ; dugc tinh theo
lugng kho) /Tang trong cua tom.

Chi phi thirc an cho 1 kg tom ting trong =
(lugng thic an vién st dung cho 1 kg tom ting
trong X gia thuc an vién) + (lugng ca rét st dung
cho 1 kg tom ting trong X gia cua ca rdt).

Phuong phap danh gia cam quan cta tom duoc
ap dung theo phuong phap ctia Meilgaard et al.
(1999). Khi két thuc thi nghiém, tém & cac nghiém
thirc dwoc thu 9 con/bé dé danh gid cam quan (9
ngudi duge chon dé tham gia danh gia cam quan).
Toém dugc sip theo nghiém thirc va danh gia su
khac biét gilta cac nghiém thuc thong qua chi tiéu
mau sic, mui cua tom lic twoi va sau khi ludc.
Pénh gia cam quan dugc thuc hién theo phuong
phap cho diém, thang diém 9. Mau sic tom twoi
dugc cho diém nhu sau: 1 — 6 diém: mau sang —
sam; 7 diém: Sang sdm, bong (mau tom dbi
chimg); 8 — 9 diém: Mau sang bong, dep. Miii tom
twoi duge cho diém nhu sau: 1 — 6 diém: mui rat
tanh - mui la; 7 diém: mui tom nghiém thirc ddi
ching; 8 -9 diém: mui tanh nhe dic trung. Sau do,
mau tom tuoi vira duoc danh gia s€ duge hap trong
vong 4 phat va tiép tuc danh gla cac chi tiéu nhur:
mau sic, mui, vi va do dai. V& mau sic: 1 — 6
diém: Cam nhat — P cam; 7 diém: D6 cam (mau
tom d6i chung); 8 — 9 diém: tom c6 mau do sang
dep. Mui: tom duoc cho diém nhu sau: 1 — 6 diém :
mui khong thom - mui la; 7 diém: Mui thom dic
trung (mui tom ddi ching); 8 — 9 diém: Mui thom
tw nhién, rat dic trung. Vi: 1 — 6 diém: Vi la— Kém
ngot; 7 diém: Ngot déac trung; 8 — 9 diém: vi tdbm
ngot rat dic trung. D6 dai: 1 — 6 diém: Long 1éo —
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Kém chit chg; 7 diém: Dai, chit chg; 8 — 9 diém:
Dai, rat chat ché.

Chat luong thit tdm dugc xac dinh do dai va
thanh phén sinh hoa ctia tom (protein, lipid, tro, d§
4m va nang luong. Thanh phan sinh hoéa cua tom
duoc phan tich theo phuong phap AOAC (2000) va
d6 dai duoc do biang may TA.Xtplus Texture
Analyser (Stable Micro Systems, YL, UK) véi dau
do PSS.

2.4 Xirly s6 liéu

Cac s§ lié‘u thu thép Quqc tinh trung binh va do
Iéch chuan bang phan mém Excel, sau do6 so sanh
su khac biét gilta cac nghi€ém thac t’heo‘ phuong
phap phan tich ANOVA mdt nhén t6 bang phep
thtr Duncan thong qua phan mém SPSS 18.0 ¢ mirc
y nghia (p<0,05).

3 KET QUA VA THAO LUAN

3.1 Cac yéu t6 mdi truomg ciia cac nghiém
thire trong thoi gian thi nghiém

3.1.1 Cuong do anh sang

Cuong d6 anh sang trung binh trong ngay cua
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cac nghiém thic dao dong tr 179 - 7.566 Lux
(Bang 1), c6 su chénh 1énh 16n giita cac thoi gian
trong ngay, thap nhét vao lac 18 gio chidu (179-
206 lux) va cao nhat vao luc 12 gio trua (6.907-
7.566 Lux). Cuong dd anh sang & cung mot thoi
diém thu mau cia cac nghiém thirc khac nhau
khong y nghia thong ké (p>0,05). Theo Pham
Thanh Nhan va ctv. (2016), cuong d0 anh sang
khac nhau thi dnh huéng khac nhau dén sy hinh
thanh biofloc, chat lugng nudc, ty 1¢ va tang truong
cua TTCT. Ngoai ra, cuong do anh sang ciing anh
huong dén kha ning quang hop cua tio (Lavens
and Sorgeloos, 1996); Vii Ngoc Ut va Duong Thi
Hoang Oanh, 2013). Mau séc cua tom thay doi theo
cuong do anh sang, mau sdc cua tom st s& nhat di
khi nudi tom trong nha véi cuong do anh sang thap
duéi 1.000 lux (Lakshmi et al., 1976; Tseng et al.,
1998). Nhu vy, mau sic cia tom trong nghién ctru
nay khong bi anh huong bdi cuong do anh sang, vi
tat ca cac nghiém co cuong do anh sang khac nhau
khong c6 ¥ nghia. Do d6, mau sic cia tom s& quyét
dinh boi loai thirc an cho tom str dung, néu thirc an
¢ chira nhiéu carotenoid thi mau cua tom s& dam
hon (Parisenti et al., 2011).

Béang 1: Trung binh cwong d§ anh sang (lux) & cac nghiém thire

Pon vi tinh: Lux

B0 sung ca rot Thdi gian (gio)
(%) 6 9 12 15 18
0 (ddi chimg) 365+156° 3.19542.1192 7.1144£6.525% 1.312£728* 206+146°
10 322+142° 2.724+1.3932 7.120+5.095% 1.177+£639° 179+1142
20 300+136° 3.031+2.015* 6.907+5.4722 1.158+608% 184+1422
30 333+£145° 3.54942.3592 7.566+5.645% 1.327+687° 191+1302

Cdc gid tri cing mét cot ¢6 ky tw giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05)

3.1.2 Nhiét do va pH trung binh trong thoi
gian thi nghiém

Béang 2 thé hién nhiét do va pH trung binh trong
qua trinh thi nghiém cda cac nghiém thurc. Nhiét 4o
trung binh trong ngay dao dong tur 27,57 - 29,53
°C, khong c6 su khac biét dang ké giita cac nghiém
thirc. Trung binh pH ¢ cac nghi€m thirc trong thoi
gian thi nghiém dao dong tir 8,13 — 8,21 va khoang
bién dong trong ngay ¢ timg nghiém thirc luén nho

hon 0,5. Nhu vay, nhiét d6 va pH & cac nghiém
thirc trong nghién ctru nay déu thich hop cho su
phat trién cia TTCT. Theo Wasielesky er al.
(2006) nhiét d¢ dao dong tir 25-30°C va pH tir 7,5
—8,5 (dao dong trong ngay <0,5) thich hgp cho su
phat trién ctia TTCT. Twong tw, TTCT c6 kha ning
thich nghi v6i nhiét d¢ rong (15-33°C), nhung
nhiét do thich hop nhat cho sy phat trién ctia tom 1a
23-30°C (Tran Viét My, 2009).

Béng 2: Nhiét do va pH trung binh & cic nghiém thirc trong thdi gian thi nghiém

B sung ca rot Nhiét do (°C) pH
(%) Sang Chiéu Sang Chiéu
0 (d6i chimg) 27,57+0,28 29,23+0,09 8,16+0,04 8,20+0,01
10 28,48+1,56 29,53+0,09 8,15+0,02 8,20+0,02
20 27,77+0,13 29,18+0,10 8,13+0,01 8,21+0,02
30 27,70+0,07 29,18+0,12 8,16+0,03 8,21+0,01

3.1.3 Ham heong TAN, nitrite va do kiem

Ham lugng TAN trung binh & cac nghi¢m thiic
trong thoi gian thi nghiém dao dong trong khoang
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0,21 - 0,38 mg/L, nitrite tir 2,63 — 3,08 mg/L va do
kiém 110,4 — 113,4 mgCaCOs/L (Bang 3). Theo Ta
Vian Phuong va ctv. (2014b), nuéi tom TTCT trong
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hé thdng biofloc véi thdi gian bd sung bot gao va
thoi gian u khac nhau cho thay ham lugng TAN lén
dén 1,29 mg/L, nitrit 5,15 g/mL va d6 kiém giam
con 40,6 mgCaCOs/L; tuy nhién tom van ting
truéng binh thuong va dat ty 1& sdng cao (75 —
97,3%). Theo Charantchakool (2003), do kiém ly
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tuong cho ting truong va phat trién cia TTCT
120-160 mgCaCOs/L néu do kiém thip hon 40
mgCaCOs/L s& anh huong khong tot dén stc khoe
tom nudi. Nhin chung, ham lugng nitrit, TAN va
d6 kiém ¢ cac nghiém thirc van nam trong khoang
thich hop TTCT.

Bang 3: Ham lugng TAN, nitrite va d§ kiém trung binh & cic nghiém thirc

B0 sung ca rot TAN Nitrite Do kiém
(%) (mg/L) (mg/L) (mg CaCQOs/L)

0 (d6i chtng) 0,33+0,14 2,63+0,22 113,4+5,2
10 0,21+0,07 3,00+0,43 111,9+4,5

20 0,38+0,13 2,58+0,14 110,4+5,2

30 0,25+0,10 3,08+0,52 110,4+2,6

3.1.4 Thé tich biofloc (FVI) & cac nghiém thirc
trong thoi gian thi nghiém

FVI trung binh ¢ cic nghiém thirc ting dan theo
thoi gian thi nghiém, dat cao & 60 ngay nudi va
cung mot thoi gian nuodi thi FVI gilta cac nghiém
thirc khac biét khong ¢ ¥ nghia thong ké (p>0,05).
Thé tich biofloc & céc nghiém thirc ghi nhan duogc
sau 15, 30, 45, 60 ngay tuong ung la 0,43 - 0,50

mL/L; 4,17 — 7,67 mL/L; 10-11.63 mL/L va 14,67-
15,67mL/L (Hinh 1). Két qua nghién ciru hoan
toan phu hop vé6i su phat trién cua biofloc, trong
thoi gian dau tom st dung it thirc dn dan dén luong
bot gao bén vao bé nudi it va cang vé cudi chu ky
nuodi thi lugng thire an va bot gao st dung cang
nhiéu nén FVI ting 1én (Ta Van Phuong va ctv.,
2014a; Ta Van Phuong va ctv., 2014b).
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Hinh 1: Trung binh FVI & cac nghiém thirc trong thoi gian nudi

Cdc ky tw trong ciing mot thoi gian giong nhau thi khdc nhau khéng cé y nghia thong ké (p>0,05)

3.1.5 Ham luong chlorophyll-a trung binh o
cac nghiém thirc

Ham lugng chlorophyll-a trung binh & cac
nghiém thure trong qua trinh nudi dao dong tr 7,14-
36,13 pg/L va céac nghiém thuc khac bi¢t khong cod
¥ nghia théng ké (p<0,05) (Bang 4). Nhin chung,
ham luong chlorophyll-a trong hé thong nuéi twong
d6i thap, nguyén nhan Ia do hé thong thi nghiém co
sir dung ludi lan dé day trén mat bé nén cuong do
anh sang twong dbi thap (Bang 1). Khi cuong do
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anh sang cang cao thi tio phat trién cang nhiéu dan
tdi ham lugng chlorophyll-a cang cao. Hon nita,
khi nuéi TTCT trong hé thong biofloc thi sy phat
trién vi khuan va phiéu sinh dong vat s€ lam han
ché sy phét trién cua tao (Ta Van Phuong va ctv.,
2014a; Pham Thanh Nhan va ctv., 2016). Theo
Trwong Qubc Phii va crv. (2006) ham luong
chlorophyll-a thich hop trong nudi tom la 30-
45pg/L. Ao nudi thily san tot thuong c6 ham luong
chlorophyll-a khoang 50-200 ug/L (Boyd, 1998).



Tap chi Khoa hoc Truong Dai hoc Can Tho

Tip 49, Phan B (2017): 72-83

Béang 4: Ham lugng chlorophyll-a trung binh trong thoéi gian nubi

Don vi tinh : ug/L

Thai gian nudi (ngay)

B6 sung ca rét (%)

15 30 45 60
0 (d6i chimg) 11,2048,17° 34,62+6,54° 21,32+5,01° 14,21+5,91°
10 9,7140,97* 25,06+8,78" 12,5242,15 7,17+1,59°
20 7,1441,13 36,13+14,76° 11,60+7,49° 9,13+1,57
30 12,24+6,91° 31,50+6,76" 13,2245,43" 8,34+1,29°

Cdc gid tri cing mot ¢gt cé ky tiw giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05)

3.1.6 Mat do vi khuén & cdc nghiém thirc
trong thoi gian nudi

Mat d6 vi khuan tong cac nghiém thirc duoc thé
hién ¢ Bang 5, mat d6 vi khuén téng & cac nghiém
thire déu tang dan theo thodi gian nuéi. Mat do vi
khuan & cac nghiém thirc khi tha tom 1a 70x10°
CFU/mL, sau 15 ngay nudi vi khuan tong & céc
nghiém thic bién dong tir 241x10° dén 415x10°

CFU/mL va sau 60 ngdy nudi la 16.000x10° —
31.000x10° CFU/mL. Khi cang vé cudi dot nudi thi
FVI ciing ting 1én (Hinh 1) din dén mat do vi
khuén tong ting, nhung mat do vi khudn téng van
nam trong gidi han cho su phét trién cua tom nudi.
Theo Alberto €f al. (2013) mat do vi khuan tong
vuot 107 CFU/mL s& cé hai cho tdm nudi va moi
trudng nudi tré nén 6 nhiém.

Bang 5: Mét dd vi khuén tong trung binh trong méi trudng nwéc

Don vi tinh : 10° CFU/mL

B0 sung ca rot

Thai gian nudi (ngay)

(%) 0 15 30 45 60

0 (déi ching) 70+8 415+35b 9.100+282° 9.850+354° 31.000+7.071°
10 70+8 241469 5.750+£192° 6.300+424° 14.5004+2.1212

20 70+8 290+28? 5.450+£777° 7.450+£636° 16.550£636°

30 708 3604142 4.000+565° 6.400+849 16.000+707°

Cdc gid tri cing mét cot ¢é ky tw giong nhau thi khdc biét khong cé ¥ nghia thong ké (p>0,05)

Mat @6 vi khuan Vibrio trung binh trong thoi
gian nudi & cac nghiém thic bién dong tir 0,3x103
dén 7x10°CFU/mL va mat do vibrio cua céac
nghiém thirc & cing mot thoi diém, khac nhau c6 y
nghia thng ké (Bang 6). Bén canh do, ty 1¢ phan
trim cta vi khuan vibrio va vi khudn tong & cac
nghiém qua cac lan khao sat trong thoi gian nudi
dao dong tir 0,01 — 1,29% va ty 1¢ phan trim giita
Vibrio véi vi khuan tong & cac nghiém thirc giam
dan theo thoi gian nudi, cu thé & 15 ngay nudi dao
dong tur 0,53 — 1,29%; 30 ngay tir 0,05 — 0,11%; 45
ngay tu 0,03 — 0,11% va sau 60 ngay thi ty 1¢ gilra
vibrio va vi khuan tong & cac nghiém thic dao
dong tir 0,01 — 0,05% (Bang 7).

Két qua nghién cuu cho théy, madc du mat do vi
khuén Vibrio & cac nghiém thirc c6 ting theo thoi
gian nudi nhung chua giy anh hudng dén tom, didu
nay c6 thé do mat do vi khuén tong ciing ting
nhanh theo thoi gian nudi (Bang 5) nén ty 1¢ gitta
Vibrio va vi khuan téng rat thdp. Theo Chau Tai
Tao va ctv. (2004) khi wong gidng tom thé chan
trang trong hé thong biofloc thi mat do vi khuan
Vibrio 1én dén 1,9x10* CFU/mL chua gdy anh
huong dén tom. Mac du mat do Vibrio ting cao
nhung ¢ thé khong gay hai cho tom vi trong 50
dong vi khuan Vibrio thi chi ¢6 12 dong co kha
ning gay hai cho tom nudi (Tran Thi Tuyét Hoa va
ctv., 2004).

Bang 6: Mat d9 vi khuin Vibrio & cac nghi¢m thirc trong thoi gian nudi

Don vi tinh: 10° CFU/mL

B0 sung ca rot

Thai gian nuoi (ngay)

(%) 0 15 30 45 60

0 (dbi chimg) 0,30, 1 2,240,3° 4,7+0,9° 2,940,2° 3,0+0,3°
10 0,30,1 2,0+0,1° 42+1,1° 2,8+0,4° 3,50,7%

20 0,340,1 3.740,1° 4,1£0,2° 3,540,7° 5,540, 7%

30 0,340, 1 3,6+0,8" 42+1,7° 6,4+0,4° 7,0+1,1¢

Cdc gid tri cing mgt ¢ét c6 ky i giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05)
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Bang 7: Ty 1¢ giira vi khuan Vibrio va vi khuin tong
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Pon vi tinh: %

B0 sung ca rot

Thai gian nudi (ngay)

(%) 0 15 30 45 60

0 (d5i chimg) 0,37+0,09 0,53+0,03° 0,05+£0,01° 0,03£0,01*  0,010,01°
10 0,37+0,09 0,88+0,30° 0,09:£0,05° 0,05£0,01* 0,030,012
20 0,37£0,09 1,29+0,18 0,08+0,01° 0,05£0,02*  0,04+0,01"
30 0,37£0,09 0,99+0,25¢ 0,11£0,06" 0,11£0,02°  0,05+0,01¢

Cdc gid tri ciing mgt ¢ét cé ky tw giong nhau thi khdc biét khong cé y nghia thong ké (p>0,05)

3.2 Tang truéng cia TTCT sau 60 ngay nudi
3.2.1 Téc dj tang treong vé chiéu dai

Hinh 2 cho thay, chiéu dai ciia tom & cac lan
khao sat trong thoi gian nudi giita cac nghiém thirc
khac biét khong co y nghia thong ké (p>0,05).
Chiéu dai cua tom sau 15 ngdy nudi & cac nghiém
thirc dao dong tir 5,65 — 6,00 cm; 7,41 — 7,59 cm
(30 ngay); 8,68 — 8,95 cm (45 ngay) va sau 60 ngay
thi chiéu dai tom dao dong 10,13 — 10,17 cm. Bang

8 cho thiy, trung binh tdc do ting truong vé chidu
dai cua tom nudi ¢ cac nghiém thirc twong duong
nhau (0,11 g/ngay va 1,78%/ngay) va khong khac
nhau c6 y nghia thdng ké (p>0,05). Diéu nay da thé
hién viéc bd sung ca rdt cho TTCT é&n khong anh
huong dén ting truong vé chidu dai cia tom. Két
qua nghién ctru nay tuong ty nhu viéc st dung bi
d6 dé thay thé thuc an vién thi chiéu dai cia tom
sau 60 ngay nudi ciing khac biét khong cd nghia
(Tran Minh Bang va ctv., 2016).
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Hinh 2: Trung binh chiéu dai tdém & cac nghiém thirc trong 60 ngay

Bang 8: Ting truwéng vé chiéu dai cia tdm sau 60 ngay nudi

Bo sung ca rot (%) La (cm/con) Lc(cm/con)  DLG (cm/ngdy)  SGRL (%/ngay)
0 (ddi chimg) 3,49+0,32 10,15+0,222 0,11+0,02° 1,780,042

10 3,49+0,32 10,16+0,14° 0,11+0,02° 1,780,022

20 3,49+0,32 10,15+0,05° 0,110,012 1,78+0,012

30 3,49+0,32 10,17+0,09° 0,110,012 1,780,022

Cdc gid tri cing mgt ¢ét cé ky tiw giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05)

3.2.2 Tang trucng vé khoi lwong

Hinh 3 cho thdy khéi lwong cua tom khi bé tri
thi nghiém 1a 0,37 g/con, sau 15 va 30 ngay nudi
khdi lugng cta tom nudi & cac nghiém thirc lan
lugt dao dong tir 1,84 — 2,02 g/con; 3,93 — 4,16
g/con, khic nhau khong c6 y nghia thong ké
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(p>0,05). Sau 45 ngay nudi, khdi lugng cua tom &
nghiém thirc ddi ching thip nhat (5,90 g/con),
khac biét c6 ¥ nghia so v6i nghiém thirc bo sung
10% ca rdt (6,39 g/con) va 20% ca rét (6,43 g/con).
Twong ty, dén 60 ngay thi trung binh khdi luong
cua tom & cac nghiém thic dao dong tur 8,95 — 9,33
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g/con, trong d6 tom nudi & nghiém thirc dbi chimg
¢6 khdi luong thip nhat va khac biét co y nghia so
v6i nghiém thirc bd sung 10% va 20% ca rot (Bang
9). Toc do tang trudng vé khdi lwong cia tom & cac
nghiém thire dao dong tr 0,14 — 0,15 g/ngay (5,31
— 5,38 %/ngay), 6 nghiém thirc bd sung 30% ca rét
tom c6 toc d6 ting trudng nhanh nhat (5,38
%/ngay), khac biét khong y nghia so vdi nghiém
thirc bo sung 10% va 20% ca rot, nhung khac biét
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¢6 ¥ nghia so véi nghiém thirc ddi chung (5,31
%/mgay). Ket qua nghién ctru da thé hién viée b6
sung ca rot 1am thic an cho tom thi ¢6 toe do ting
trudng nhanh hon so véi tom nudi chi cho an thirc
an vién. Két qua nay twong ty v6i nghién ctru cua
Nguyén Thi Ngoc Anh va ctv. (2014b), khi s dung
rong bin va rong mén lam thirc an bd sung cho
TTCT thi tbc 46 ting truong vé khdi lwong cua
tom cao hon so véi chi st dung thirc an vién.
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Hinh 3: Trung binh khéi lwong ciia tdm & cac nghiém thic

Bang 9: Téc dd ting truong vé khdi lwong ciia tdm trong 60 ngay nudi

B0 sung ca rot wd We DWG SGR
(%) (g/con) (g/con) (g/ngay) (%o/ngay)
0 (Pdi chimg) 0,37+0,09 8,95+0,25° 0,14+0,03? 5,31+0,05°
10 0,37+0,09 9,25+0,05° 0,15+0,01° 5,37+0,05"
20 0,37+0,09 9,19+0,05% 0,15+0,01° 5,35+0,01%
30 0,37+0,09 9,33+0,15" 0,15+0,02" 5,38+0,03"

Cdc gid tri cing mét cot ¢é ky tw giong nhau thi khdc biét khéng cé ¥ nghia thong ké (p>0,05)

3.3 Ty 1é song, sinh khoi va chi phi thirc in

3.3.1 Trung binh ty I¢ séng va sinh khéi ciia
tom nuoi o cac nghiém thirc

Bang 10 thé hién ty 1& song va sinh khdi cua
tom nudi & cac nghiém thic sau 60 ngay nuoi.
Trong d6, nghié¢m thirc bd sung 10% va 20% ca rot
¢6 ty 16 sébng va sinh khéi dat cao nhit, lan luot
twong tng 1a 61,48% (0,85 kg/m?) va 62,22% (0,86
kg/m?®), khac biét co y nghia théng ké so voi
nghiém thtrc bd sung 30% (54,81% va 0,77 kg/m?)
va nghiém thirc dbi chimg (57,78% va 0,78 kg/m?).
Theo Lé Qudc Viét va ctv. (2015) sau 60 ngay nudi
thi ty 1& song ctia TTCT nudi ghép véi ca 16 phi &
cac nghiém thirc v6i mat d6 nudi 150 con/m? dat
41,0%. Khi nuéi tom thé trong bé véi qui trinh
biofloc, sau 60 ngay nudi thi ty 1¢ sdng cua tom dat
tir 75,0 — 97,3% (Ta Van Phuong va ctv., 2014a).
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Bang 10: Trung binh ty 1¢ song va sinh khdi ciia
tom sau 60 ngay nudi

B6 sung ca rot Ty 1¢ song Sinh khéi
(%) (%) (kg/m*)

0 (D6i ching)  57,78+2,22%  (,78+0,04°
10 61,48+1,28°  0,85+0,03"

20 62,22+2.22°  0,86+0,04°

30 54,81+3,39°  0,77+0,05

Cac gid tri cung mot cot ¢d ky giong nhau thi khdc
biét khong co y nghia thong ké (p>0,05)

3.3.2 Luong thirc an su dung va chi phi thirc
an cho 1 kg tom thwong pham

Bang 11 thé hién lugng thic dn va chi phi thirc
an cho 1 kg tom. Sau 60 ngay, FCR cua cac
nghiém thirc dao dong tir 1,51 -1,77 va khac nhau
khong co y nghia théng ké. Tuy nhién, gia thanh
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thirc an cho 1 kg tom nudi ¢ nghiém thirc bd sung
10% ca rot 1a thap nhat (54.775 dong/kg tom), khac
biét c6 y nghia thong ké so vdi nghi€m thiic bo
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sung 30% ca rot (65.917 dong/kg tom), nhung khéc
biét khong c6 y nghia so v6i nghiém thic doi
chiing va nghiém thirc b6 sung 20% ca rot.

Bang 11: Lwgng thirc an sit dung va chi phi thirc in cho 1 kg tom

B6 sung ca rot Lugng thirc an

Lugng ca rot/kg tom

FCR Chi phi thirc an

(%) vién/kg tom (ddng/kg tom)

0 (Dbi ching) 1,99+0,13 - 1,77+0,112 59.695+3.778®
10 1,71+0,19 0,17+0,02 1,54+0,172 54.775+6.055°

20 1,67+0,08 0,33+0,02 1,51+0,08? 56.634+2.822%

30 1,83+0,21 0,55+0,06 1,68+0,19° 65.917+7.401°

Cdc gid tri cimg mot ¢ét ¢é ky tw giong nhau thi khdc biét khong c6 y nghia théng ké (p>0,05); Luong thirc an sir dung
duege tinh theo khoi livong twoi, FCR dugc tinh theo khéi lwong khé (am dd thirc an 11% & ca rot la 91,4%; Gid thirc an

vién 30.000 dong/kg va cd rét 20.000 dong/kg.

3.4 Chit lwgng va thanh phin héa hgc cia
tom nuoi

3.4.1 Badnh gid cam quan vé mau sdc va mii
Vi cua tom

Dya theo thang diém (1 — 9 diém) cua
Meilgaard ez al. (1999) dé danh gid cam quan vé
mau sac va mui vi cua tom (tom song va tom dugc
hap chinh). Két qua Bang 12 va Hinh 4 cho thay,
d6i véi miu tom song thi mau sic cang dam hon
khi cho an lugng ca rét bd sung ting, diém sb vé
mau & cac nghiém thirc dao dong tir 7,14 — 8,36
diém va giita cac nghiém thic khac nhau co y
nghia théng ké (p<0,05). Trong d6, mau cia tom
dam nhét & nghiém thirc bd sung 30% ca rbt voi
8,36 diém, khac biét co v nghia théng ké so véi
nghiém thirc d6i chimg (7,14 diém) va nghiém thic
b6 sung ca rét 10% (7,71 diém), nhung khac biét
khong c6 y nghia so véi nghiém thirc bo sung ca
1ot 20% (8,07 diém). Tuong ty, diém sd vé muii cta
tom song ¢ nghiém thirc dao dong tir 7,06 — 8,07,
giita cac nghiém thirc khac biét c¢6 ¥ nghia thong ké
(p<0,05). O nghiém thirc bd sung 30%, ca rdt tom
¢6 mui tanh nhe va rat dic trung (8,07 diém) khac
biét co y nghia so véi nghiém thic dbi chimg (7,36
diém) va nghiém thirc bd sung ca rét 10% (7,57
diém), nhung khac biét khong ¥ nghia so véi
nghiém thirc bd sung 20% ca rt (9,93 diém).

D6i v6i mau tom duge hap chinh thi mau sic
clia tom do dam dan khi bo sung luong ca rdt ting,
diém s dao dong tir 7,93 — 8,57. Mau do6 cia tom

& nghiém thirc doi chimg 1a nhat nhét (7,93 diém),
khéc biét c6 y nghia thong ké (p<0,05) so v6i mau
cua tom ¢ nghiém thire b6 sung ca 1ot 20% (8,57
diém) va bd sung 30% ca rot (8,50 diém), nhung
khac biét khong y nghia so véi mau cua tom &
nghiém thtic bd sung 10% ca rot (8,21 diém). Dbi
v6i mui va vi tdm ciia tom duge hap chinh & tit ca
cac nghiém déu khac biét khong co y nghia thong
ké (p>0,05) so v6i nghiém thirc dbi chimg.

Két qua nghién ctru da thé hién, khi sir dung ca
rot 1am thirc an b sung cho TTCT thi mau sic cua
tom nudi dugc cai thién, tom s€ c¢6 mau dam hon
(d6i voi tom sdng) va khi lugc chinh thi mau cua
t6m do dam hon khi khong st dung ca rét bd sung.
Nguyén nhan c6 thé do trong ca rét co chia B-
carotene (8.285 pg/100g khdi luong tuoi) co tic
dung tao mau (Holland et al, 1991). Khi nudi
TTCT trong hé thng siéu thdm canh thudng co
mau d6 nhat sau khi hap chinh, do t6m khong tong
hop dfiy du séc t6, dac biét 1a astaxanthin (You et
al., 2005). Viéc su dung carotenoid bd sung trong
thire @n cho TTCT thi tbc do tang truong, ty 18
song va mau sic ciia tom dugc cai thién (Niu ef al.,
2009; Parisenti et al., 2011). Theo Boonyaratpalin
et al. (2001) khi bd sung 50 ppm astaxanthin vao
khéu phﬁn an cua tom st thi mau sic s& dat duoc
sau 7-8 tuan. Tuong tu, theo Tran Minh Bang va
ctv. (2016), khi str dung bi do dung lam thuc &n
cho TTCT thi mau sic tom nudi khi hip chinh s&
d6 dam hon so v6i tom nudi cho an 100% thirc an
vién.

Bang 12: Panh gia caim quan vé chit lwgng cia tom (Meilgaard ef al., 1999)

B0 sung ca rot Mau song (di€m so0)

MAu hip chinh (di¢m s0)

(%) Mau sic Mui Mau sic Mui Vi

0 (Dbi chimng) 7,144036*  7,36£0,49°  7,93+0,62° 8,36:+0,49? 8,36+0,63°
10 7,7140,73*  7,57+0,50®  8,21+0,58%® 8,290,472 8,21+0,58°

20 8,07+0,73%®  7,93+0,73%*  8,57+0,53° 8,43+0,51° 8,43+0,51°

30 8364074  807+0,62°  8,50+0,52° 8,50+0,52° 8,57+0,51°

Cdc gid tri cing mét cot ¢é ky tw giong nhau thi khdc biét khong cé ¥ nghia thong ké (p>0,05)
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bC 10% 20% 30% bC 10% 20% 30%
Hinh 4: Mau sic ciia tdm ¢ cac nghi¢m thirc thi nghi¢m

3.4.2  Thanh phan héa hoc va d¢ dai ciia thit tom & nghiém thirc bd sung ca rdt 10, 20, 30% thi tom
nuéi c6 do dai 1an luot tuong ung la 176, 191 va
204,5 gxcm. Tuy nhién, d§ dai cua thit tom gilra
cac nghiém thirc cling khac nhau khong y nghia
thong ké (p>0,05). Két qua nghién ciru nay co
khuynh huéng twong ty nhu nghién ctru cia Tran
Minh Bang va ctv. (2016) khi sir dung bi d6 cho
TTCT an dé thay thé thirc an vién thi tom nuéi co
d6 dai hon so voi st dung hoan toan thirc an vién.
Qua d6 cho thay, viéc bd sung ca rdt di lam cho
mau sic d6 dep hon nhung khéng lam thay ddi
thanh phﬁn hoa hoc sinh héa va d6 dai thit tom

Két qua Bang 13 thé hién, thanh phan hoa hoc
cua thit tom & cac nghiém thirc khac nhau khong c6
¥ nghia thong ké (p>0,05). Am d6 trung binh cua
tom nuoi & cac nghiém thuc dao dong tr 77,35 —
78,29%, ham lugng protein dao dong tur 19,11 —
20,00%, lipid tir 0,60 — 0,75% va tro 1,24 — 1,31%.
Tuong tu, d§ dai cua thit tom trung binh & cac
nghi¢m thurc dao dong tir 161 — 204 gxem, trong do
t6m nudi & nghiém thirc ddi ching (khong bd sung
ca rét) co do dai thap nhit (161 g. cm) va ¢
khuynh huéng ting dan theo luong ca rdt bd sung,

Bang 13: Thanh phéan héa hoc (tinh theo khoi lwong twoi) va do dai cia thit tom

B sung ca rét Am dd Protein Lipid Tro D§ dai
(%) (%) (%) (%) (%) (g.cm)
0 (Déi chung) 77,35+0,25% 20,00+0,24* 0,75+0,232 1,30+0,01*  161,0+5,7*
10 77,37+0,39% 19,64+0,35% 0,62+0,16* 1,31+£0,06* 176,0+£16,9*
20 78,29+0,95° 19,11+0,23 0,60+0,012 1,24+£0,06* 191,0£14,1*
30 77,41+£0,15° 19,54+0,23* 0,69+0,132 1,24+0,05* 204,5+£28,9*
Cdc gid tri ciing mgt ¢ét cé ky e giong nhau thi khdc biét khéng cé y nghia thong ké (p>0,05)
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