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TOM TAT
Thi nghiém mét nhan t6 dwoc thiét ké theo kiéu ngau nhién hoan toan trong thoi gian 75 ngay nham ddnh
gid anh huwong ciia ham leong chdt mau, chiét xudt tir cii dén, bo sung vao thire an 1én két qua nuéi ca khoang
6 nemo. Cd giong c& 0,81 + 0,07 g va 3,47 + 0,05 cm duwoe bé tri vao hé thong bé loc sinh hoc tuan hoan (65
lit/bé) véi mdt dé 15 con/bé. Cdc chi tiéu sinh truong, 1y 16 song, hiéu qua sir dung thirc dn va mau sdc ciia cd
diege danh gid vao thoi diém két thiic thi nghiém. Két qua nghién cieu cho thdy viéc bé sung chdt mau ti cii dén
vao thike an dd cdi thién cdc chi tiéu tang trucng ciia cd. Chiéu dai va khoi lwong ciia cé 6 nghiém thirc b6 sung
350 mg/kg (4,13 £ 0,02 cm; 1,37 £ 0,02 g) cao hon so véi doi chimg (4,04 £ 0,02 cm; 1,28 £ 0,01; P < 0,05).
Hiéu qua sir dung thire an & cde mire bé sung 150 — 450 mg/kg thirc dn cao hon so véi doi chimg (62,6 — 65,1%
50 v6i 55,9%; P < 0,05). Ham lwong bé sung tir 350 — 450 mg/kg thikc dn ciing cdi thién dang ké mau sdc da cd
(chisé a”, 9,50 — 10,48) va ham lwong carotenoids tich lity (28,14 — 30,60 ug/g da) so véi cac nghiém thirc con
lai (P < 0,05). Tuy nhién, viéc bo sung chat mau tir cii dén vao thire dn khéng anh hwéng dén hé sé diéu kién
(K) va ty 1¢ song (SR) ciia cd (P> 0,05). Nghién ciru cho thdy tiém ning cia viéc tmg dung nguon chat mau tie
nhién tir cii dén trong viéc cdi thién két qud nuéi ca canh bién; va ham heong 350 mg/kg thire dn dwoc khuyén
cdo la phit hop véi cd khoang c¢é nemo.
Tir khéa: Amphiprion ocellaris, cd khoang cé nemo, cii dén, sinh truéng, mau sdc.
ABSTRACT

One-factor experiment was designed in a completely randomized design for a period of 75 days to
evaluate the effect of colorant concentration, extracted from red beetroot, supplemented to the feed on the
results of clownfish culture. Fingerlings at initial size of 0.81 = 0.07 g and 3.47 + 0.05 cm were placed in a
recirculating aquaculture system (65 liters/tank) at a density of 15 fish/tank. The growth parameters, survival
rate, feed efficiency and color of the fish were evaluated at the end of the experiment. Results showed that the
supplementation of colorants extracted from red beetroot to the feed improved the growth parameters of fish.
The final length and body weight of fish in the treatment supplemented with 350 mg/kg (4.13 = 0.02 cm; 1.37
+ (.02 g) were higher than that of the control (4.04 + 0.02 cm; 1.28 £ 0.01; P < 0.05). Feed efficiency at the
levels of 150 — 450 mg/kg was higher than that of the control (62.6 — 65.1% compared to 55.9%, P < 0.05).
The supplement concentration of 350 - 450 mg/kg feed also significantly improved fish skin color (a* index,
9.50 - 10.48) and accumulated carotenoids content (28.14 - 30.60 ug/g skin) compared with other treatments
(P < 0.05). However, the supplementation of colorants from red beetroot to the feed did not affect the condition
factor (K) and survival rate (SR) of the fish (P > 0.05). This study shows the potential of using natural source
of colorants from red beetroot in improving the performance of marine aquarium fish; and the content of 350
mg/kg of feed is recommended to be suitable for false clown anemonefish.

Keywords: Amphiprion ocellaris, nemo, beetroot, growth, color.
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I. PAT VAN DE

Nghé nuéi ca canh bién ngay cang thu hut
duogc su quan tdm cua nguodi nudi, cac nha
nghién ciru va bao ton. Ca khoang ¢ hay con
goi 1a ca hé (Amphiprion) thudc ho céd Thia
bién (Pomacentridae), gom khoang 30 loai
phan b6 & cac ran san ho thuge ving b1en An
Do - Thai Binh Duong [5]. C4 khoang ¢6 nemo
(Amphiprion ocellaris) 1a loai dugc wa chuong
nhét trén thi truong nho mau sic dep, kha ning
thlch nghi cao voi didu kién nudi va tap tinh
sdng cong smh v6i hai quy [30]. O Viét Nam,
ca khoang co nemo cing da duoc san Xuat
gidng thanh cong tiép sau ca khoang cb do (4.
frenatus) boi Vién Hai Duong hoc Nha Trang
[2]. Cho dén nay, s6 Iuong con giéng di co ban
dap ung duoc nhu cau thi truong, tuy nhién,
chat lwong (mau sic) cua ngudn ca nay dang
la mot trong nhiing thach thire lon hién nay. So
v6i nguon ca tu nhién hay nguon ca dugc cho
an thirc an bod sung sdc to ngudn cé san Xuét
nhan tao c6 mau nhat va gia tri thap hon [39].
Két qua so mau theo thang clownfish exercise
cho thiy diém sé ¢ nghiém thic dbi chung
thap hon nhiéu so voi nghiém thic bd sung
chat astaxanthin (270 mg/kg thirc an), chi 2 — 3
diém so véi 8 — 9 diém [35]. Twong tu, chi s6
a* (cam — do; Minolta) ctia ca d6i ching (23 +
6) ciing thap hon dang ké so véi ca duge cho an
thirc an bo sung astaxanthin 0,5% (41 + 6) [13].
Trong khi d6, mau sic 1 mot trong nhirg nhan
t6 quyét dinh gid tri va kha nang tiéu thu cia ca
canh trén thi truong [34]. Piéu nay anh hudng
16n dén sy phat trién va tinh bén vimg ctia nghé
nudi ca khoang ¢d ndi riéng va ca canh bién néi
chung. Do d¢, Vlec nghién clru cac giai phap
cai thién mau sic cua ca canh bién trong diéu
kién nuoi 1a hét strc can thiét.

Mau séc cua ca canh duoc quy dinh boi
gen va tudn theo cac quy luat di truyén [23].
Tuy nhién, kiéu hinh thé hién ra bén ngoai
1a két qua cua su tuong tac gitra kiéu gen va
moi truong. Trong do, mdi truong, dac bict la
dinh dudng dugc xéc dinh la dong mét vai tro
quan trong [13, 25]. Trong khi v1ec cai thién
mau ca bang cac cong nghé di truyén kho thuc
hién va can thoi gian dai [23], cac giai phap bo
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sung dinh dudng hay thay d6i méi truong to ra
don gian va hiéu qua hon [13, 35, 39, 40]. Cac
chit mau ty nhién, tap trung vao 3 nhom chinh
gdm carotenoids, betalains va anthocyanins da
duoc nghién ctru va sir dung phd bién trong cac
nganh céng nghé thuc phdm va y duoc [15].
bang chu ¥, ca cling nhu cac loai dong vat co
xuong song khong c6 kha nang tu tong hop 1én
cac chit mau nay ma phai 1ay truc tiép tir thirc
in dé hinh thanh nén mau sic dic trung cua loai
[11, 34]. Viéc tng dung cic ngudn carotenoids
d3 mang lai thanh cong trong cai thién mau sdc
& mot sd loai ca canh ciing nhu ca dung 1am
thye pham [10, 34].

Cu dén (Beta vulgaris) 1a loal thuc vat phd
bién, giau dinh dudng, dugc trong ¢ nhiéu noi
trén thé gidi voi san luong wdc tinh 1én téi 275
triéu tin/nam [16]. Ching chira mot luong lon
céc chét c6 hoat tinh sinh hoc cao gom sic t6 tu
nhién (carotenoids, betalains...), cic chit chng
oxy hoa, vitamin va khoang chat [9]. Ham
lwong chat mau trong cu dén c6 su thay doi tiry
theo vung dia 1y va diéu kién canh tac, riéng
betalain, c6 thé dao dong tir 200 — 2.100 mg/kg
khdi lugng tuoi [15]. Cho dén nay, da c6 mot
s6 nghién ctru tmg dung chat mau tir cu dén bd
sung vao thirc an nudi ca. Ci dén dugc bo sung
vao thirc an dudi dang bot thd nguyén ligu va
tinh chat hay dich chiét. O dang bot tho, ham
luong b sung dao dong tir 1 —20% tong lugng
thtrc an [12, 21, 22]. Trong khi d6, ¢ dang tinh
chat hay dich chiét, ham lugng b6 sung chi tir
50 — 400 mg/kg thie an [27, 29, 33]. Két qua
budc dau cho thiy viéc bd sung chit mau tir cu
dén giup cai thién dang ké mau sic (ca mau da/
co thit va ham lugng carotenoids tich liy) ghi
nhan trén mot s6 loai nhu: ca chép (Cyprinus
carpio), c¢i hdi (Schizothorax richardsonii),
ca kiém do (Xiphophorus helleri), ca oscar
(Astronotus ocellatus)... [14, 20, 21, 24, 26, 36,
37]. Mot s6 nghién ciru sdu hon ciing ghi nhan
cac tac dong tich cuc lén toc do tang trudng,
ty 1& sdng, hiéu qua str dung thirc dn va kha
ning mién dich & ca [3, 4, 21]. Trén ca xam
(Barilius bendelisis) viéc bd sung bot ci dén
10% da giam hé sb FCR (tir 2,96 xubng 1,59),
nang cao toc do ting truong (SGR,,, tang tur
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1,09% 1én 1,65%) va ham lugng carotenoids
tich 1ty (tang tur 2,09 pg/g 1én 3,68 ng/g) [22].
Mic du vay, cho dén nay, cac nghién ctru ing
dung chat mau tir ctii dén trén ca khoang cd noi
chung va ca nemo noi riéng van con rat han
ché. Nghién ctru dugc thyc hién nhim danh gia
kha ning ciing nhu ham lugng b sung thich
hop cua loai nguyén liéu nay 1én két qua nuoi
c4 khoang ¢ nemo.

II. VAT LIEU VA PHUONG PHAP NG-
HIEN CUU

1. Hé thong va bd tri thi nghi¢m

Thi nghiém tién hanh & Trai san xuat giéng
ca canh Phuong Vinh Hoa — Thanh phd Nha
Trang. C4 khoang ¢6 nemo, duoc san xuit tai
trai st dung cho cac nghiém thic thi nghiém.
Téng s6 270 ca thé khoe manh, kich thudc ban
dau 0,81 £ 0,07 g va 3,47 + 0,05 cm, duoc bd
tri ngau nhién vao cac bé thi nghiém véi mat
d6 1a 15 con/bé.

Ca duoc nudi trong cac bé kinh, thé tich
khoang 65 lit/bé (dai x rong x cao : 55 x 35
x 38 cm). Bé duoc cap va thoat nudc & tang
mat (& 2 dau dbi dién) va duy tri suc khi 24/24.
Nudc thoat ra tir cac bé nudi duoc gom vao
mdt bé loc sinh hoc tudn hoan dit & trung tam
hé théng, thé tich 500 lit. Luu lugng nude cép
vao bé dugc giit 6n dinh ¢ mic do 1,4 - 1,6 lit/
phiit, twong mg véi ty 1¢ trao doi khoang 350
- 370%/ngay. Hé thong bé thi nghiém dwoc dat
dudi mai che, ché do chiéu sang tu nhién.

2. Chuén bi thirc dn

Chdt mau tir cii dén va phuong phap bd
sung:

Cu dén (Beta vulgaris) st dung cho nghién
ctru ¢6 nguodn gdc tai Nha Trang, Khanh Hoa.
Sau khi mua, miu dugc chuyén vé Phong Ché
bién Thuc phdm — Trung tim Thi Nghiém —
Thyc hanh, Truong Pai hoc Nha Trang dé
xu ly, tach chiét, tao san phém dang bt (cao
chiét tron v6i chit mang betacyclodextrin)
trude khi bd sung vao thirc an cho ca. Phuong
phap tach chiét va dinh luong chat mau tir cu
dén theo Cardoso-Ugarte et al. (2014) [8] va
Ravichandran et al. (2013) [32]. Thirc dn nén
duoc st dung trong nghién ctru nay la NRD
(INVE, Thailand), ¢& hat 800 um. Thanh phan

dinh dudng (theo cong bd ctia nha san xuét,
gém protein 55,0%, lipid 9,0%, tro/xo tho
1,9%, va d6 4m 8,0%). Bot mau cu dén duoc
tron véi thirc an bang cach sir dung chét két
dinh la gelatin 1%. Sau khi trdn, thirc an dugc
sdy kho vé& mirc d6 4m khoang 10%, bao quan
(hop nhya, boc den) trong ta lanh, st dung dan.
Sau nghiém thirc, twong tng véi cic mirc bd
sung lan luot 1a 50, 150, 250, 350 va 450 mg/
kg thuc an, duoc thir nghiém nhim xac dinh
ham luong b sung thich hop. Nghiém thirc dbi
chimg khéng duge bd sung chat mau tir cu dén.

Ca dugc cho an vé6i tan suit 4 lan/ngay
(07h00, 10h00, 13h00 va 16h00) v&i khau phan
2%/ngay. Ca duoc cho dn dén thoa man va giam
thiéu du thira. Sau 30 phit cho an, lugng thirc
an du (néu c6) dugc thu lai bang dng siphon
vao vot. Sau do, cac hat thirc an duogc thu lai
bang mudng inox, luu trit trong ti dong. Luwong
thirc dn nay dugc sy kho vé d6 am 10% vao
thoi diém két thuc thi nghiém. Lugng thic an
nay két hop véi luong ban dau duogc sir dung
dé danh gia hiéu qua sir dung thirc an (FI, FCR,
FE va PE). Thi nghiém duoc thuc hién véi 03
lan 1ap, trong thoi gian 75 ngay. Bé nudi dugc
siphon loai bo phan, chét thai 2 1an/ngay (6h30
va 17h30). Nudc ngot duoc thém vao bé hang
ngdy dé duy tri d6 man 6n dinh trong pham vi
thich hop (32 - 34%.). Bé nudi, hoat dong cua
c4, ca chét (néu cd) dugc quan sat va ghi chép
hang ngay.

3. Phwong phap danh gia két qua thi
nghiém

Céc yéu t6 moi truong nude:

Céc thong s6 moi truong nudce bé thi nghiém
duoc xac dinh dinh ky va duy tri trong pham
vi thich hop. Chi tiét vé thong $b, dung cu do,
pham vi, do chinh xac va tan suat do dugc trinh
bay trong Bang 1.

Cdc chi tiéu tang truong:

Chiéu dai va khi luong c4 tai thoi diém bat
dau va két thuc thi nghiém dugc xac dinh bang
cach do toan bo sd luong. Trude khi do, ca bi
b6 doi 24 gio va gy mé bang 0,05% ethylene
glycol monophenyl ether (Merck, Dic). Chiéu
dai toan than (TL, total length) cua cé, khoang
cach tir mat mdm (khi ca dong miéng) dén cudi
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Bang 1. Phwong phép xac dinh mét s6 théng s6 méi truong nuéc

Thong sb Dung cu do Do chinh xac, pham vi Tan suét do

Nhiét do (°C) 556 MPS (YSI, My) +0,15°C, -5 -45 2 lan/ngay, 7h00, 14h00
Do méan (%o) 556 MPS (YSI, My) +0,1%0, 0 —70 2 lan/ngay, 7h00, 14h00
pH 556 MPS (YSI, M¥) +0.2,0-14 2 lan/ngay, 7h00, 14h00
Oxy hoa tan (mg/L) 556 MPS (YSI, My) +0,2 mg/L, 0 —50L 3 ngay/lan, 7h00, 14h00
TAN (NH,/NH,") (mg/L) Hanna HI 96715 + 0,05 mg/L, 0,00 - 9,99 3 ngéy/l:‘?m, 7h00, 14h00

vay dudi, dugce do bang gidy do k¥ thuat (200
x 150 mm, 1,0 mm). Khdi lugng toan than ca
(BW, body weight) duoc xac dinh bang can
dién tt VNS LED-A (Viét Nhat, 600 g, 0,01 g).
Céc chi tiéu va cong thire tinh cy thé nhu sau:

+ Ty 1& chiéu dai ting 1én (LG, %): LG (%)
=100x(L,-L)/L,

+ Ty 1€ kh01 lu'ong tang lén (WG, %): WG
(%) =100 x (W,- W)/ W,

+ Tc do ting trudng chleu dai dic trung
(SGR)): SGR, (%/ngay) = [(LnL, - LnL ) / t]
x 100

+ Tbc d6 tang truong khdi lugng dic trung
(SGR,): SGR, (%/ngay) = [(LnW, - LnW ) /
t] x 100

+ Hé sb phan dan (coefficient of variation,
CV): CV (%) = SD/Mean x 100

+ Hé s6 diéu kién (condition factor, K): K
(g/cm?) =100 x W/L?

Ty le Séng (SR): duoc xac dinh vao thoi
diém két thuc thi nghiém, va dugc tinh toan
theo cong thirc: SR (%) = (N, /N,) x 100

Hiéu qua s dung thirc an: duoc xac dinh
can ctr vao lugng thirc an cé an vao, lugng thirc
an con lai, va khoi lugng cé tang 1€n, phuong
phap tinh cu thé nhu sau:

+ Luong thirc an ca an vao (FI, g/con): FI =
[FC—FR]/N

+ Heé sb chuyén dbi thirc an (FCR): FCR =
FI/ WG

+ Hiéu qua st dung thuc an (FE): FE=WG
/ FI

+ Hiéu qua st dung protein (PE): PE = 100
x WG/ (FI x P)

Trong do: W, W, la khéi luong ca tai thol
diém ban dau va ket thuc thi nghiém (g); L,
1a chiéu dai c4 tai thoi diém ban dau va két thuc
(cm); t 1a thoi gian thi nghiém (ngay, 75 ngay);
SD la d6 Iéch chuén; FC la téng lugng thirc an
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cho cé an (tinh theo % khéi lugng than); FR 1a
lugng thiic an con lai (thuc an chua su dung
va thic an duoc s1phon say kho); N, N, 1a so
lugng ca ban dau va két thic thi ngh1em N la
tong s6 cé thi nghiém; P 1a ham luong protein
trong thtrc an (55%).

Mau sdc cia cd: duge xac dinh thong qua
do mau tryc tiép trén da ca bang may do mau
dién tr va do ham luong carotenoids téng sb
tich Iy trong co thé (da va co thit).

+ Do mau bang thiét bi dién tir: Toan bo ca
tai thoi diém két thuc thi nghiém (ngay sau khi
do chiéu dai, khéi lugng) dugc do mau bang
may CR-400 (Minolta, Japan). C4 dugc do
mau & ca hai bén than, tai vi tri gitta vay lung
va vay hau moén, gioi han trude va sau bdi hai
soc trang. Phuong phap do duoc thuce hién theo
huéng dan cta nha san xuit. Ba chi s6 L*, a*
va b* dugc thu thap sau mdi phép do. Trong
d6, L* chi d tbi - sang, voi pham vi tir ti (0)
t6i sang (100); a” chi sac tb xanh 1a t6i do, VO'i
mau xanh 14 cy (a’) t61 mau do (a’); b* chi sic
t6 mau xanh nudc bién téi vang, véi mau xanh
nude bién (b°) téi mau vang (b*) [19].

+ Ham luwong carotenoids tich liy: dugc
xac dinh theo Ramamoorthy et al. (2010) va
Garcia-Romero et al. (2014) cung mot sé diéu
chinh nho [17, 31]. Mau da (0,25 g/mau, dugc
thu thap tur ca hai bén than ca) va co thit (0,25
g/mau, phan thit ca sau khi da tach da) duogc
thu va nghién trong aceton (20 ml) ¢ chira 1,5
g Na,SO, (khan) bang thiét bi dong hoa mau
(Model T10, Ultra Turrax®, IKA, Dtrc). Sau
d6, mau duoc loc bé'mg gia"iy loc 3 1an cho dén
khi dich loc tré nén khong mau. Dich loc dugc
ly tim ¢ toc d6 10.000 vong/phut & nhiét do
4°C/15 phit. Do hap thu dugc do bang may do
quang phd (Biochrom Ltd, Cambridge, Anh).
Két qua dugc biéu thi bang pg/g va dugc tinh
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bang cong thirc:

Ham luwgng carotenoids téng s6 (TC)
(ng/g)=AxVxDx10*/ (W x m‘%)

Trong d6, A 1a &6 hap thy; V 1a tong thé tich
cua dich chiét (mL); D la ty 1¢ pha loang; W
1a khoi lugng cia mau (g); va E"™ 1ah¢ 5O
quy dbi, 2.100 (dung méi dau an = 2.100, budc
song hip thu 450 nm).

4. Phwong phap xir Iy b liéu

Tét ca céc s6 liéu sau khi thu duge tinh toan
trén phan mém Microsoft Excel 2016. Céc
s0 liéu duoc phan tich théng ké bang phuong
phap phan tich phuwong sai mot yéu tb (one-way
ANOVA) sit dung phan mém SPSS 22.0. Kiém

dinh Duncan dugc st dung dé so sanh su khac
biét gitra cac gia tri trung binh & mtc y nghia p
<0,05. S lidu duoc tnnh bay duéi dang Trung
binh (Mean) + Sai s6 chuan (SE).
II1. KET QUA VA THAO LUAN

1. Két qua

1.1. Cdc yéu té méi trwong

Két qua xéac dinh cac thong sé mdi truong
nudc cho thay nhiét do trung binh 28,6 + 0,78°C
(dao dong 27,8 — 31,5°C), pH (7,8 — 8,2), do
man 32,3 £ 0,39%o (32,1 — 34,2%0), ham lugng
oxy hoa tan 5,2 + 0,33 mg/L (5,0 — 5,8 mg/L),
va ham lugng ammonia tong s6 (TAN) 0,49 +
0,16 mg N/L (0,31 — 0,71 mg N/L; Bang 1).

Bang 1. Cac thong s6 méi trwedng nuwée trong qua trinh thi nghiém

Chi tiéu Trung binh* Khoang dao dong
Nhiét do (°C) 28,6+ 0,78 278315
Do man (%o) 32,3+0,39 32,1 -34,2
pH 7,8 —8,2 7,8 -28,2
Oxy hoa tan (mg/L) 5,2+0,33 5,0-5.8
TAN (mg N/L) 0,49 +£0,16 0,31-0,71

*Ghi chii: 86 liéu diege trinh bay duwdi dang Trung binh + B léch chudn (SD).

Nhin chung, cac théng sb méi truong nude
trong nghién ctiru déu nam trong pham vi thich
hop véi sinh truong, phat trién cia ca khoang
b noi riéng [2, 5] va chét luong nude cho nudi
trong thiy san noéi chung [7]. Mic du ham
lugng TAN trung binh tr 0,31 — 0,72 mg/L
nhung ¢ muc pH tir 7,8 — 8,2 va nhiét d¢ trung
binh 28,6°C, ty 1¢ NH,/TAN chi chiém < 10,0%
[7] twong Gng voi ham lugng < 0,05 mg/L. 0
pham vi nay, ca khoang c6 sinh truong va phat
trién tot.

1.2. Cdc chi tiéu tang truwong

Téng trieong vé chiéu dai:

Ham lugng chat mau bo sung tir ¢t dén co
anh huong dang ké dén cac chi tidu danh gia toc
do tang truong vé chiéu dai cia ca. Sau 75 ngay
nudi, ca duge cho an thirc an c6 bd sung 350
va 450 mg/kg chat mau c6 chidu dai 16n hon so
v6i nghiém thirc dbi ching (khong bd sung),
lan luot 14 4,13 cm va 4,12 cm so véi 4,04 cm
(P <0,05). Xu hudng tuong tu dugc ghi nhan
Vv6i chi tiéu ty 1& chiéu dai ting 1én, 18,99 va
18,74% so voi 16,44% (P < 0,05). Khong c6 su
khac biét c6 y nghia thong ké vé chiéu dai va

ty 1& chiéu dai tang 1én & cac nghiém thirc 50 —
250 mg/kg so voi cac nghiém thure con lai, dao
dong tr 4,06 —4,10 cm va 17,13 — 18,13% (P>
0,05). Tdc d6 tang truong chidu dai dic trung
& nghiém thirc bd sung 450 mg/kg cao hon cac
nghiém thtrc 0 — 150 mg/kg (P < 0,05), nhung
khong khac biét vai cac nghiém thire 250 — 350
mg/kg (P> 0,05) (Bang 2).

Tang triwecng vé khoi hrong:

Ca duoc cho an thirc dn co bd sung ham
lwong 350 mg/kg dat khdi luong cao hon nghiém
thirc dbi chimg, 1,37 g/con so véi 1,28 mg/con
(P <0,05). Tuy nhién, khong c¢6 su khac biét co
y nghia thong ké vé khéi lugng ca dat dugc gitra
cac mirc chat mau bo sung khac nhau (P> 0,05).
Xu huong tuong tu ciing dugc ghi nhan véi cac
chi tiéu ty 1& khdi lugng ting 1én va téc do ting
truong khéi luong dic trung (Bang 2)

Tir céc phan tich & trén, c6 thé két luan rang
viéc bd sung chat mau tir ci dén co tac dong
tich cuc dén cac chi tiéu ting trudng cua ci
khoang ¢b nemo, trong d6, ham luong 350 mg/
kg 1a thich hop vdi ca khoang ¢6 nemo giai
doan gidng.
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Bang 2. Cic chi tiéu ting truong ciia ca & cac nghiém thirc bo sung khac nhau

Chi tiéu 0 mg/kg 50 mg/kg 150 mg/kg 250 mg/kg 350 mg/kg 450 mg/kg
L, (cm) 3,47+£0,07 3,47+0,07 3,47+0,07 3,47+0,07 3,47+0,07 3,47+0,07
W, (g/con) 0,81 0,05 0,81 £0,05 0,81 £0,05 0,81 +£0,05 0,81 +£0,05 0,81 £0,05
L, (cm) 4,04 +£0,02 | 4,06+0,03® | 4,07+0,03" | 4,10+0,02®° | 4,13+£0,02° | 4,12+0,02°
W, (g/con) 1,28+0,01* | 1,31 £0,02* | 1,3240,02* | 1,33+0,02* | 1,37+0,02° | 1,35+0,03*
LG (%) 16,44 £0,66° | 17,13 £0,93® | 17,40 £0,77® | 18,13+ 0,61 | 18,99 +0,46° | 18,74 £ 0,50
WG (%) 57,99 £ 1,88 | 62,42 £2,62% | 63,43 £2,47® | 64,48 £2,33% | 69,68 +3,18" | 67,00 + 3,97
SGR, (%/ngay) | 0,20+0,01* | 0,21+0,01° 0,21 £0,01* | 0,22+0,01®* | 0,23+£0,01®® | 0,25 +0,02°
SGR,, (%/ngay) | 0,61 +0,01* | 0,65+0,02*® | 0,65+0,02* | 0,66+0,02® | 0,70+0,02" | 0,68 +0,03®

Ghi chu: L, chiéu dai toan than ban ddu; w, khéi luo’ng toan thdn ban dau; L, chiéu dai toan than cudi thi nghzem

w, khdi luong toan than cudi thi nghzem LG 1y 1 chiéu dai ting lén; WG, ty le khéi lwong tang lén; SGR,, toc dg tang
truo’ng chiéu dai dic trung; SGR, toc dg ting tnmng khéi lwong dic trung. Trong ciing hang, cdc 6 liéu mang cdc ky tw
chit cdi khéc nhau thé hién sw khac biét c6 ¥ nghia thong ké, P < 0,05.

1.3. H¢ 56 phén dan, hé so diéu kién va ty
1¢ song

Ham luong chit mau bd sung tir ci dén
vao thtc an ciing anh huong dén hé s phan
dan cua ca. Trong d6, ca dugc cho an véi ham
luong bo sung 350 mg/kg thic an dat hé s6
phan dan chiéu dai va khéi luong thap hon so
v6i nghiém thic bd sung 450 mg/kg va dbi
chung, 0,08%, 0,24% so vadi 0,11%, 0,32% va

0,11%, 0,33%(P < 0,05). Khong co sy khac
biét c6 y nghia thong ké vé hé sé phan dan &
cac nghiém thirc bd sung 150 — 250 mg/kg so
véi cac nghiém thirc con lai (P > 0,05). Dang
chu ¥, viéc bo sung chit mau tir ca dén khong
anh huong dén hé sé diéu kién (dao dong tir
1,93 — 1,96) va ty 1¢ song ctia ca (dao dong tir
93,33 - 97,77%; P> 0,05; Bang 3).

Bang 3. H¢ so phan dan, hé so dieu kién va ty 1€ song ctia ca 6 cac nghiém thirc bo sung khac nhau

Chi tiéu 0 mg/kg 50 mg/kg 150 mg/kg 250 mg/kg 350 mg/kg 450 mg/kg
CV, (%) | 0,11+0,01* | 0,10£0,01> | 0,10+0,01* | 0,09£0,01® | 0,08+0,01* | 0,11£0,01°
CV, (%) | 0,33£0,03° | 0,30+0,02° | 0,29+0,02* | 0,27+0,01® | 0,24+0,01* | 0,32£0,04°
K 1,94+0,01* | 1,96+0,03* | 1,96+0,01* | 1,94+£0,02* | 1,95+0,02* | 1,93+0,02°
SR (%) 93,33 +3,84* | 97,77 +£2,23* | 95,53 +£2,23* | 97,77 £2,23* | 97,77 £2,23* | 95,53 £2,23°

Ghi chu: CV,, hé so phan dan chiéu dai; CV,, héso 5 phén dan khoi heong; K, hé s6 diéu kién; SR, 1y 1é song.
Trong cung hang cac so liéu mang cac ky tw chu’ cdi khéc nhau thé hién sy khdc biét ¢6 y nghia thong ké, P < 0,05.

1.4. Hi¢u quad siwr dung thirc an

Anh huéng ctia ham luong chit mau tir cu
dén bo sung vao thirc an 1én cac chi tidu danh gia
hiéu qua su dung thic an cua ca dugc trinh bay
tai Bang 3. Hé s6 chuyén hoa thiic an (FCR) &
cac mirc bd sung 150 — 450 mg/kg thirc 4n thap

hon déng ké so véi nghiém thtrc dbi chimg, 1an
luot 1a 1,54 — 1,60 so véi 1,79 (P < 0,05). Xu
hudng twong ty duoc ghi nhan vai chi tiéu hiéu
qué str dung thire in (FE), v6i mirc bd sung 150
— 450 mg/kg thirc an (62,62 — 65,01%) t6t hon
s0 v6i dbi ching (55,94%; P < 0,05).

Bang 4. Hiéu qua sir dung thirc in ciia ca & cac nghiém thirc b6 sung khac nhau

Chi tiéu 0 mg/kg 50 mg/kg 150 mg/kg 250 mg/kg 350 mg/kg 450 mg/kg
FI (g/con) | 0,84 £0,05* | 0,82+0,05* | 0,82+0,05* | 0,81 +£0,03* | 0,86=+0,05* | 0,87 £0,06°
FCR 1,79 +£0,04° | 1,68£0,06®° | 1,60+0,04* | 1,55+0,02* | 1,54+0,03* | 1,57 +0,06
FE (%) |55,94+1,23*| 59,77 +1,92® | 62,62 +1,70° | 64,46 £0,97° | 65,01 £1,19° | 64,10 +2,68°
PE 1,02 +0,02* | 1,09+0,03* | 1,14+£0,03* | 1,17£0,02° | 1,18£0,02° | 1,16 +0,05®

Ghi chu: FI, lwong thirc an ca an vao,; FCR, hé 56 chuyé:n déi thire an; FE, hiéu qua su dung thirc an; PE, hiéu qua sir dung
protein. Trong cung hang, cdc so liéu mang cac ky tw chit cdi khac nhau thé hién sy khac biét co y nghia thong ké, P < 0,05.
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Hi€u qua st dung protein cia ca & cac
nghiém thirc b6 sung 150 — 350 mg/kg thic dn
cao hon so véi nghiém thirc d6i chimg (1,14 —
1,18 so voi 1,02, P < 0,05) nhung khong khac
biét so voi 2 nghi€m thire con lai (1,09 va 1,16;
P> 0,05). Tuy nhién, viéc bd sung chit mau vao
thirc an khong anh huong dén lugng thirc in ca
an vao, dao dong tir 0,81 — 0,87 g/con; P> 0,05;
Bang 4). Tém lai, viéc bd sung chat mau tir cu
dén tir mirc 150 mg/kg thirc an da cai thién hiéu
qué str dung thirc n & ca khoang c6 nemo.

1.5. Mau sic ciia cd

Mau da ca:

Két qua do mau bang may do mau Minolta

cho thdy ham lugng chit mau tir cii dén b
sung vao thuc an c¢6 anh hudng 1o rét 1én mau
sdc cua da ca. Ca duge cho an thire dn co bd
sung & mirc 350 mg/kg dat hé s6 ¢” (mau xanh
duong — d0) cao hon so véi cac mirc bd sung
< 250 mg/kg (10,48 so voi 6,53 — 9,22; P <
0,05). Viéc tang ham luong 1&én 450 mg/kg thirc
an khong giap cai thién mau ca so vdi nghiém
thirc 350 mg/kg, tham chi khong khac biét so
v6i mue bd sung 250 mg/kg (9,50 so véi 10,48
va 9,22; P> 0,05). Chi s6 a dat thip nhat &
nghiém thirc d6i chimg va khong khac biét so
v6i nghiém thirc bo sung 50 mg/kg thirc n (P
<0,05; Bang 5).

Bang 5. Cac chi s6 do mau (L*, a*, b") trén da ca & cic nghiém thirc b6 sung khac nhau

Chi tiéu 0 mg/kg 50 mg/kg 150 mg/kg 250 mg/kg 350 mg/kg 450 mg/kg
L 47,01 £0,35* | 46,01 £ 1,05 | 45,55£0,78" | 45,20 +0,20® | 44,55+0,28" | 44,13 +0,85°
a’ 6,53+0,30" | 7,65+0,33® | 8,01+0,44° 922+0,52° | 10,48 £0,17¢ | 9,50 + 0,46
b 23,63 +1,00* | 23,95+0,37* | 24,53 £0,23% | 26,16 £ 0,48 | 27,07 £0,30° | 26,92 £+ 0,88¢

Trong cimg hdng, cdc s6 liéu mang cdc ky tir chir cai khéac nhau thé hién si khéc biét cé ¥ nghia thong ké, P < 0,05.

O chi s6 b* (mau xanh bién — vang), ca dugc
cho an thtc 4n bd sung ¢ mirc 350 — 450 mg/
kg c6 mau vang hon (26,92 — 27,07) so vdi cac
nghiém thirc bd sung < 150 mg/kg (23,63 —
24,53; P < 0,05). Khong c6 sy khac biét co y
nghia thong ké vé chi s6 b" clia ca duge cho an
0 ham lugng 250 mg/kg so vai 350 — 450 mg,
hay nghiém thire 150 mg/kg so voi cac nghi¢m
thirc 0 — 50 mg/kg (P> 0,05). Mac du vay, viéc
b6 sung chat mau tir c dén vao thirc an ¢ mue
350 — 450 mg/kg 1am ¢4 c6 mau tdi hon so véi
nghiém thire d6i ching (44,13 — 44,55 so véi

47,01; P<0,05). Chi s6 L (mau tdi — sang) cua
c4 & cac nghiém thirc bd sung 50 — 250 mg/kg
thirc dn khong co su khac biét thong ké so véi
cac nghiém thtc con lai (P > 0,05; Bang 5).

Ham lwong carotenoids tich liy:

Két qua phan ham lugng carotenoids tich
liy trong co thé ca duoc trinh bay tai Bang 6.
C6 thé nhan thay, ham luong chat mau bo sung
dugc tich liiy chu yéu trén da ca (tir 13,09 —
30,60 pg/g ), cao hon nhiéu so véi trong co (chi
1,31 - 1,89 pg/g).

Bang 6. Ham lwong carotenoids tong s tich liy trén da va co ¢4 & cac nghiém thirc b sung khac nhau

Chi tiéu 0 mg/kg 50 mg/kg 150 mg/kg 250 mg/kg 350 mg/kg 450 mg/kg
Da (png/g) | 10,30£0,91* | 13,09 +£0,99* | 17,42 £ 1,16° | 23,75 £ 1,46° | 30,60 £ 1,67¢ | 28,14 +1,83¢
Co (ug/g) | 1,04£0,10* | 1,31+0,07* | 1,54 £0,11* | 1,73+0,16° | 1,89+0,11° | 1,81 £0,16°

Trong cimg hdng, cdc s6 liéu mang cdc ky tir chit cdi khdc nhau thé hién sie khéc biét cé ¥ nghia thong ké, P < 0,05.

Ham luong carotenoids tich iy trén da ca
& nghiém thirc b6 sung 350 va 450 mg/kg dat
cao nhit (30,60 va 28,14 pg/g), tiép theo 1a cac
nghiém thic 250 mg/kg (23,75 ng/g) va 150
mg/kg (17,42 pg/g) va thip nhat ¢ nghiém
thirc 50 mg/kg va d6i chimg (13,09 va 10,30
pg/g; P < 0,05). Trong co thit ca, ham lugng

carotenoids tich lily & cac muc bo sung 250 —
450 mg/kg (tur 1,73 — 1,89 ng/g) cling cao hon
dang ké so voi cac nghiém thie 0 — 50 mg/kg
(tr 1,04 — 1,31 pg/g; P < 0,05), nhung khong
khac v6i nghiém thac 150 mg/kg (1,54 pg/g; P
>0,05; Bang 6).

Tir céc phan tich & trén, c6 thé két luan ring
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viée bd sung chit mau tir cii dén di cai thién
dang ké mau sic cua ca khoang cb nemo, ca
mau da va ham lugng carotenoids tich liiy.
Trong d6, ham luong bd sung thich hop dao
dong tir 350 — 450 mg/kg thirc an.

2. Thao luédn

Trong nghién ctu hién tai, viéc bd sung
chit mau tir ca dén vao thirc an da anh huong
tich cuc dén céc chi tiéu danh gia téc do ting
truong chiéu dai, khéi lugng & ca khoang ¢
nemo (LG, WG, SGR, SGR,) va h¢ ) phan
dan (CV, CV,). Trong pham vi nghién ctru,
ham lugng 0 — 450 mg/kg thirc an, ham luong
bd sung & mirc 350 mg/kg duge xac dinh 14 tdi
vu. Diéu nay da khing dinh vai trd ctia ngudn
chat mau tu nhién tir cii dén bd sung vao thic
an nham cai thién cac chi tiéu ting truong o
ca. Mac du cac nghién ctru sur dung ngudn
chat mau ndy trén ca khoang ¢b noi riéng va
c4 canh bién noi chung con kha han ché, cac
thir nghiém trén mot sé ddi twong khac da
ghi nhan cac két qua tich cuc. Tuy theo dang
b6 sung (bot tho, nude ép hay tinh chat), giai
doan (giéng hay thuong pham) va ddi twong
nudi, ham luong bd sung co nhirng khac biét
nhit dinh. O dang bot thé nguyén liéu, ham
luong bod sung & muc 0,5 — 2,0% & ca chép
(Cyprinus carpio) [6, 24], 10 — 20% & cé kiém
do (Xiphophorus helleri), ca xam (Barilius
bendelisis), ca khoang c6 cam (4. percula) va
c4 hoi (Schizothorax richardsonii) [12, 21, 22,
37] hay 5 — 10 g/kg thirc an & ¢4 chi thién tring
(Pterophyllum scalare) [4] da ghi nhan su cai
thién rd rét vé cac chi tiéu ting truong nhu
RGR, WG, SGR so véi ddi chimg. Trong khi
d6, & dang tinh chét (cao chiét), ham luong bd
sung 100 mg/kg da nang cao cdc chi tisu WG
va SGR & ca hoi van (Oncorhynchus mykzss) SO
v6i dbi ching [3]. Mic du vy, mot s6 nghién
ctru lai khong ghi nhén nhing tac dong tich cyc
ctia viéc bo sung ngudn chat mau nay. Ciing
trén ¢4 hdi van, v4i cac muc bd sung tu 0 — 6%,
Neverian et al. (2014) lai nhan thiy céc chi tiéu
tang truong ciia cd & ham luong 6% thap hon
dang ké so vdi 2 — 4%, tham chi thip hon ca
nghiém thie dbi chimg (0%) [29]. Tuong tu,
mirc bd sung 3% trén ca 16 phi (Oreochromis
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niloticus) ciing khong ghi nhan bit ky su cai
thién nao vé cac chi tiéu tang truong, AWG hay
SGR, so voi d6i ching [28]. Nhu vay, hiéu qua
clia viée bd sung chat mau tir cii dén vao thirc
in c6 sy thay d6i theo nhom loai ca, dang thirc
va ham luong bo sung.

So voi tang truong, ty 1¢ song cua ca it bi
anh hudng boi viée bd sung ngudn chit mau
tr cu dén. Trong nghién ctru hién tai, viéc b6
sung chat mau tir ci dén khong anh huong dén
ty 1 sdng cua ca, dao dong tir 93,3 — 97,8%.
Két qua nay tuong tw v4i nghién clu cua
Ndour et al. (2021) trén ca ré phi [28] hay
ca kiém do [37]. Nguogc lai, mot sb nghién
ctru khac lai ghi nhan sy cai thién dang ké vé
chi tiéu nay, vi du trén ca chép, muc bd sung
0,5 — 2,0% giup nang cao ty 1& sdng so vai
dbi chung [6, 24]. Pang cha § ¥, ham luong bd
sung cao lai 1am giam ty 1& séng cua ca hoi
van, 6% so vdi cac muc 0 — 4% [29]. Su khac
biét vé cac két qua nay c6 thé 1a do loai va giai
doan phat trién, trong d6, ¢ giai doan ca gidng
tré 1én, ty 18 sdng it bi anh hudng bai viée bd
sung dinh dudng hon la giai doan cé bot — ca
huong (hay au trung). Bén canh dé, viéc bd
sung dinh dudng c6 y nghia hon trong viéc
cai thién céc chi tiéu vé hiéu qua st dung thic
in hay mau sic cta ca. Trong nghién ctru hién
tai, viéc bd sung & mirc 150 — 450 mg/kg da
cai thién hi€u qua str dung thuc an (FCR, FE,
PE) so voi muc bo sung 0 — 50 mg/kg mic du
luwong thirc an cé an vao (FI) khong c6 sy khac
biét (Bang 5). Két qua nay tuong tu vdi cc bao
céo v€ h¢ so FCR trén ca r6 phi (Oreochromis
niloticus) [28], ca chép (Cyprinus carpio) (6,
24], ca xam (Barilius bendelisis) [22], ca hdi
(Schizothorax richardsonii) [21, 29] va ca
kiém do (Xiphophorus helleri) [37]. Cu thé,
trén ca xam hay c4 hoi, hé sé6 FCR & nghiém
thirc bd sung 10% cu dén gitp giam hé sb
FCR lan luot tir 2,98 va 2,80 (¢ nghiém thuc
dbi chimg) xudng 1,96 va 1,73 [21, 29].

Dbi v6i ca canh hay ca dung lam thuc pham
c6 mau cam, vang hay do, sy cai thién mau
sic da, co thit hay trimg c6 y nghia quan trong
hon ddi v6i cac chi tiéu danh gia ké trén vi no
lién quan dén thi hiéu tiéu dung va gia ca thi



Tap chi Khoa hoc - Cong nghé Thuy san

S6 4/2022

truong. Do d6, & nhom ca nay, mau séc 14 tiéu
chi dugc quan tdm hon ca. Trong nghién ctru
nay, viéc bd sung chat mau tir cu dén da cai
thién rd rét mau sic (L", a”, b*) va ham luong
carotenoids tich lily so véi dbi ching, va tbi
vu & ham luong 350 mg/kg thirc an. Hau hét
cac nghién cuu déu ghi nhan sy cai thién mau
sic & da, co thit (cam quan, do mau dién tir)
hay ham lugng carotenoids tich lity khi b
sung chat mau tir cii dén, ghi nhén trén c4 xam
(ham hrcmg tang tur 2,09 png/g - 3,68 ug/g) [22]
va c4 hoi van (cao hon astaxanthin tong hop
va dbi chung) [3]. Tuong ty nhu nghién ctru
hién tai, trong pham vi dugc khao sat, két qua
cho thdy ham luong carotenoids tich liy ting
tuyén tinh véi ham luong chat mau bo sung tir
cti dén, ghi nhan trén cac lodi c4 nganh hong
(Puntius conchonius, mic 0 — 1,5%, tu 4 ,02
- 10,88 pg/g). Pong thoi, sb luong _hat sic
t6 cling tang 1én tuong ung lam ca sam mau
hon [27]. Xu hudng twong tu ciing duoc bao
cao trén cac loai ca chi thién tréng 0, 5, 10
g/kg, ¢4 vang hon) [4], ca hdi (3, 5, 7, 10%)
[21], ca kiém do6 (0, 5, 10, 15%) [37], c4 vang
(Carassius auratus, 0, 2, 4, 6%) [38], va ca
oscar (Astronotus ocellatus spp., 0, 50, 100,
200 ml/kg) [26]. O mot sd loai ca canh, mau
sic da (cam quan hay do mau dién tir) quan
trong hon so voi ham lugng carotenoids tich
lity trong co thé. Trong nghién ctru hién tai, chi
s6 a” (xanh 14 — d6) va b" (xanh bién — vang) co
su gia tang ty 18 thuan voi cac mire bd sung tir
0 — 450 mg/kg, trong khi, chi s6 L* (tdi — sang)
lai ty 1€ nghich v6i muc tang cua lugng chét
mau bd sung (Bang 5). Két qua nay tuong tu
v6i bao céo trén ¢ hoi van khi Neverian et al.
(2014) nhan thiy trong pham vi 0, 2, 4, 6%, chi
s6 a” va b* cao nhit & mirc 4 — 6%, trong khi do,
chi s6 L” lai cao nhit & mirc 0 — 2% [29]. Pang
cht y, & mirc bd sung thap, tir 0 — 50 mg/kg va

— 2% trong hai nghién ciru nay, két qua thu
dugc tuong ty nhau. Piéu nay khang dinh thém
vé vai tro clia ham luong b sung chit mau tir
ct dén trong vi€c cai thién mau ca. Cac nghién
ctru bd sung chit mau tir cii dén trén ca chép,
cé 16 dong (Anabas testudineus) va ca vet canh
(Amphilophus citrinellus > Paraneetroplus

melanurus) cling cho thdy hiéu qua cai thién
mau ¢4, ca chi s a’, cam quan va ham luong
carotenoids tich lity so véi di chung [18, 20,
24]. Bén canh céc chi tiéu danh gia ké trén, mot
s6 nghién ctru ciing ghi nhan thém cac tac dong
tich cuc cua viéc bd sung chat mau tir ci dén
1én thanh phan sinh hoa hay huyét hoc & ca.
Ham lugng protein thd & ca hodi (Schizothorax
richardsonii) dwgc cho an cu dén 3 — 10% dat
15,3 — 16,0%, cao hon so véi doi chimg, 14,8%
[20]. S6 lugng té bio mau gom hong ciu, bach
cau va ty 1¢ hong cau trén tong thé tich mau ¢
mirc bé sung 100 mg/kg ciing cao hon so véi
nghiém thtrc dbi ching dugc bao cdo trén ca
hdi van (Oncorhynchus mykiss) [3 ] Cho dén
nay, co ché tac dong cua viéc bd sung céac
ngudn chit mau nhu carotenoids hay betalains
trén ca no6i chung van chua dugc lam sang to.
Hiéu qua thu dugc tir viéc bd sung cac ngudn
chat mau tu nhién 1én cac chi tiéu ké trén ¢ ca
c6 thé 1a do sy tac dong tong hop cia cac chat
dinh dudng bd sung (protein, lipid), cac chit co
hoat tinh sinh hoc cao (a-carotene, B-carotene,
lutein, lycopene, zeaxanthin...), cac chit chong
oxy hoéa, axit amin khong thay thé, cac loai
vitamin (A, B, C, E, K) va khoang chat [9].
Tuy nhién, co ché chuyén hoa, hap thu cac chat
nay trong co thé ca can dugc lam sang to trong
cac nghién ctru tiép theo nho céc tién bo trong
tmg dung céc chi thi phan tir. Ddng thoi, cac
danh gia sdu hon vé dap tng mién dich, chi tiéu
huyét hoc va kha ning chiu séc v6i cac thay
ddi cia méi truong, vi du nhié¢t do, do man...
ciing can duoc thyc hién.
IV. KET LUAN VA KIEN NGHI

Ham luong chit mau bd sung tir ¢ dén vao
thirc an co anh huong r6 rét dén toc do tang
trudng chleu dai, khéi lugng (LG, WG, SGR,,
SGRW) hé s6 phan dan (CV, CV,), hleq qua
st dung thtrc an (FCR, FE, PE) Ve‘l mau sac da
ca(L’, a’, b") cling nhu ham lugng carotenoids
tich lily trong co thé ca (da va co thit). Trong
d6, ham luogng bd sung ¢ mirc 350 mg/kg 1a ti
wu. Viée bd sung chat mau tir ci dén vao thirc
an khong anh huéng dén hé s diéu kién (K),
luong thirc an an vao (FI) va ty 1é song (SR)
cua ca.
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Céc nghién ctru tiép theo nén di sau vao
xé4c dinh cu thé thanh phin, hoat tinh va dénh
gia anh huong ham lugng cta ching Ién sinh
truong, hiéu qua st dung thic an va mau sac
cua ca khoang ¢6 nemo. Bén canh d6, co ché
hap thu, chuyén hoa cic chit mau nay ciing
nhu tac dong sau hon cia né 1én chi ti€u sinh
hoa, enzyme va cic thong sd danh gia mién
dich khong dic hiéu ¢ loai c4 nay ciing can
duoc lam sang to.

Lo&i cdm on

Bai bao duoc tai trg kinh phi tir dé tai nghién
ctru khoa hoc cip Truong Pai hoc Nha Trang
(TR2021-13-22: Nghién ciru siv dung nguon
chat mau tw nhién chiét xudt tir cii den (Beta
vulgaris) cdi thién mau sdc cia cd khoang cé
nemo (Amphiprion ocellaris Cuvier, 1830).
Nhom tac gia xin gui 10i cam on dén Phong
Khoa hoc va Cong nghé, Vién Nudi trong Thiy
san Truong Pai hoc Nha Trang va Trai san Xudt

gidng ca canh bién Vinh Hoa da tao diéu kién
hoan thanh nghién ciru nay.
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