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TOM TAT

Nghién ciru nay dwoc thwe hién nhdm danh gia anh huwéng clia ché pham canthaxanthin cé ngudn géc tir vi
khuadn wa méan Paracoccus carotinifaciens VTP 20181 (canthaxanthin sinh hoc) dwoc bd sung vao thérc &n nubi
thwong phadm ca hdi van (Oncorhynchus mykiss) t&i mau cla co thit ca. Thi nghiém gdm 5 nghiém thtc trong d6
canthaxanthin c6 ngudn géc tr sinh vat wa man dwoc bb sung véi ham lwong 0, 25, 50, 75 mg/kg thirc &n (CTO,
CT25, CT50 va CT75) va dbi chirng (BC) I thirc &n thwong mai c6 chira 40 mg/kg canthaxanthin cé ngudn gbc héa
hoc. Sau 90 ngay nudi, ty I& sbng, téc d6 tang trwéng, hé sb thirc &n clia ca hdi van va thanh phan dinh duwéng trong
co thit ca gira cac nghiém thirc khong cé sy sai khac théng ké (P >0,05). Diédm mau co thit ca hdi & nghiém thirc bd
sung 50, 75 mg/kg canthaxanthin va 16 di chirng khong cé sw khac biét, tuy nhién cao hon so véi nghiém thirc 0 va
25 mg/kg. Nudi ca hdi van thuwong pham bang thirc &n c6 bd sung canthaxanthin c6 ngudn gbc tlr vi sinh vat wa man
véi ty 18 50 va 75 mg/kg thire &n cho mau sic co thit twong ddng véi thire &n thwong mai.

T khéa: Canthaxanthin, Oncorhynchus mykiss, mau séc co thit, Paracoccus carotinifaciens VTP 20181.

Effects of Dietary Inclusion of Canthaxanthin from Halophiles on Growth
and Muscle Pigmentation of Rainbow Trout (Oncorhynchus mykiss)

ABSTRACT

This study aimed to evaluate the effect of dietary supplementation of canthaxanthin extract derived from
Paracoccus carotinifaciens VTP 20181 (bio-canthaxanthin) into diet for grow-out rainbow trout (Oncorhynchus
mykiss) on the growth performance and pigment of rainbow trout muscle. The experiment was performed with five
treatments including four levels of canthaxanthin from rich bacterium P. carotinifaciens VTP 20181 as a feed for
rainbow trout at 0, 25, 50, 75 mg/kg (CTO, CT25, CT50, CT75), respectively and a diet contained chemical
canthaxanthin 40 mg/kg as the control diet (BC). After the time of 90 days of feeding trial, there was no significant
difference in survival rate, growth performance and carcass composition of rainbow trout (P >0.05). The score of
pigmentation in diet was added 50.75 mg/kg higher than that of in diet were added 0.25 mg/kg canthaxanthin but no
significant with control (P >0.05) was found. Fish fed the diet contained 50 or 75 mg/kg of bio-canthaxanthin showed
the same efficacy with the commercial diet.

Keywords: Canthaxanthin, Oncorhynchus mykiss, fillet pigmentation. Paracoccus carotinifaciens VTP 20181.

Thit ca hoéi van c6 mau héng dic trung va day
cling 12 mot tiéu chi danh gia chit lugng thit
Ca héi van (Oncorhynchus mykiss) dugc dude nguoi tiéu dung quan tAm (Biiyiik¢apar &

1. DAT VAN DE

nudi v6i muc dich st dung lam thuc phdm phd cs., 2007). Ngoai tu nhién, sic t6 tao mau cho co
bién trén 45 quéc gia, trong dé c6 Viet Nam.  thit dugc ca tich liy ti thiic An c6 ngudn goc la
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cac nhém giap xac. Trong moéi trudng nudi nhot
dé mau sic cta thit cd dap tng duge thi hidu
clia ngudi tiéu dung thi viéc bé sung sic t6 vao
thiic 4n dé tang mau sic cua thit ca hdi van la
diéu can thiét (Bjerkeng, 2000). Hai sic t6 dugc
st dung nhiéu trong san xuét thic an ca héi la
astaxanthin va canthaxanthin. Tuy astaxanthin
duge tich
canthaxanthin

liiy trong thit c4 nhiéu hon
thtc a4n  chaa
canthaxanthin va astaxanthin lai cho mau co

nhung

thit ca dep hon so véi chi b6 sung astaxanthin
(Nihat, 2011; Graydon & cs., 2012). Bén canh
d6, dé gidam chi phi san xuédt thic an,
canthaxanthin duge st dung dé b4 sung thém
vao thic &n bén canh astaxanthin. Nghién ctu
vé kha niang tich liiy canthaxanthin trong co
thit ca héi van dugc nudi tai New Zealand
(Torrissen & cs., 1990) va ca hdi nuéec méan duge
nudi tai My (Choubert & Storebakken, 1996) da
chi ra ring ham lugng canthaxanthin trong co
thit ca ty 1é thuan véi ty 1é canthaxanthin bo
sung trong thic &n ti 0-200 mg/kg. Tuy nhién,
khi b6 sung canthaxanthin vao thiic &n trén
50 mg/kg thi sy tich liy canthaxanthin trong co
thit ca hoéi van giam dan va dung lai khi da dat
dén diém bao hoa. B8 sung canthaxanthin va
astaxanthin 1an lugt véi ty 1& 190 mg/kg va
50-60 mg/kg vao thiic 4n st dung trong 10 tudn
c6 thé cung cdp day du sfc t6 dd cho ca héi
(Torrissen & cs., 1990). Theo tiéu chuén cua lién
minh chau Au, b6 sung canthaxanthin vao thic
an cho ca hoéi dude khuyén ciao nén & miic
80 mg/kg thic an (EC, 1982).

Tai Viét Nam, nghién ctu vé viéc b6 sung
canthaxanthin va astaxanthin vao thtc an cho
dong vat thily san nham tang mau sic da va co
thit cA da dugc thuc hién. Nghién c@iu cua
Nguyén Thi Trang & Nguyén Tién Hoéa (2013)
xac dinh ty 1é astaxanthin va canthaxanthin bd
sung vao thtc &n ca héi chi ra rang ty lé
40-40 mg/kg 12 phu hdp khién thit ca 1én mau
dep. Cung v6i hudng nghién ctu nay, Trinh Thi
Lan Chi (2010) ciing da tién hanh thi nghiém
b6 sung séc té astaxanthin va canthaxanthin
vao thic 4n cho ca chép Nhat (Cyprinus carpio).
Tac gid da két luan v6i miic astaxanthin 1a
78 mg/kg thic &4n va canthaxanthin la
138 mg/kg thiic an cho ké&t qua t6t trong viéc cai
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thién mau séc cta loai ca canh nay. Ngoai ra,
nghién ctu tht nghiém bé sung canthaxanthin
cho ca chim vAy vang da chi ra réng b6 sung
canthaxanthin véi ty 1& 120 mg/kg ting mau
vang trén thdn va vAy ca chim vay vang
(Nguyén Quang Huy & D6 Van Thinh, 2018).
Thém vao d6, két qua nghién ctu vé b6 sung
astaxanthin cé ngudn géc sinh vat vao thtic an
nudi ca héi thuong phdm cho thay 80 mg/kg la
phtt hop cho 1én mau ca héi (Nguyén Quang
Huy & cs., 2018).

Hién nay, phan 16n canthaxanthin st dung
trén thi trudng dudc san xudt bang phuong
tong hop, nhiing
canthaxanthin c¢6 ngubn goc sinh téng hop con
han ché& Vi vay trong nghién ctiu nay
canthaxanthin duge chiét xuét ti vi khudn ua
man duge bd sung vao thiic an cho ca héi van dé
tao mau sic cho co thit ca sé dude danh gia. Két
qua ctia nghién ctu nay, sé 14 ngudn tham khao

phap hoéa san phim

cho cac nha san xudt thic an trong viéc bd sung
chat tao mau nham tao mau séc toi uu cho co
thit ca hoéi van, dap tng dudc nhu cau cua thi
trudng bén canh chit tao mau c6 ngudn géc hoa
téng hap.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

C4 thi nghiém: Ca héi van thi nghiém cé
khéi lugng trung binh 310,6 + 12,86 g/con, ca cb
ngudén goc tit Trung tdm Nghién céu ca nuéc
lanh Sapa - Lao Cai, Vién Nghién ctu Nubi
trong Thuy san 1. Mot thang truéec khi tién
hanh thi nghiém ca dugc nudi bing thic an
khong b sung sic t& dé mau sic cd thit vé trang
thai ban dau.

Thiic 4n thi nghiém: Thtc &n st dung trong
thi nghiém dugc san xuat trén day chuyén ép
dtn ctia nha may Thic an thuy san Kinh Béc
v6i cuing ham lugng dinh dudng: dam téng sé
40%, béo tong s& 18%, x0 tho 5%, ning lugng
3.800 kcal/kg. Cac nghiém thtc chi khac nhau 6
ham luong canthaxanthin b6 sung vao thiic an
v6i cac mic: 0, 25, 50, 75 mg/kg va mot loai thiic
an thuong mai dudc bé sung canthaxanthin héa
téng hgp dung lam déi chiing.
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’

Canthaxanthin: Che
canthaxanthin dugc chiét xuat tit vi sinh vat ua

phdm giau
man (Paracoccus carotinifaciens), do Vién Cong
nghiép thuc phdm cung cdp. Ham lugng
canthaxanthin duge bd sung vao thtc an lan
lugt 14 0, 25, 50 va 75mg tinh chat/kg va dudc
thanh lugng ché
canthaxanthin thu dudc sau qua trinh sinh téng
hgp tuong tng.

quy déi phdm giau

Phuong phap bd sung canthaxanthin vao
thiic d4n: Thiic an sau khi duge ép vién trén day
chuyén san xuét thiic 4n thiy san ciia Nha may
Ché bién thiic 4n thiy san Kinh Bic. Ché pham
giau canthaxanthin c6 ngudn géc tit vi khuédn
duge hoa tan vao trong dau va dude phun, tdm
vao vién thtic dn bang hé théng ép dau chan
khéng ctia nha may. Phuong phap bé sung nay
cho ty 1& thu hdi canthaxanthin 1én dén 93,2%
so v6i lugng bd sung ban dau (Chuyén dé:
Nghién ctu phuong phap bé sung ché pham vao
thiic an cho ca hdi thuong phdm trong diéu
kién san xudt quy md coéng nghiép -
DDT10.17/CNSHCB). Thitic #n sau khi san xuét
duge déng vao trong bao PE c6 16t bén trong mét
16p nilon. Thiic 4n ¢6 dang vién hinh tru, ducng
kinh 4mm, dang vién chim.

2.2. Phuong phap nghién ciu

B¢ tri thi nghiém: Thi nghiém dudc bd tri
hoan toan ngiu nhién trong 15 bé xi ming cé
thé tich nudc 1,5 m*/bé, mbi nghiém thic lap lai
3 14n, mat do ca tha 30 con/bé. Thi nghiém dudc
trién khai tai Trung tAm ca nuéc lanh Sapa,
trong thoi gian 90 ngay.

Chidm séc va quan ly: Ca thi nghiém dugc
cho &n vao lic 6h, 10h, 14h va 18h va dude cho
an thoéa man t6i no. Cac bé thi nghiém dudc cap

nude chay lién tuc, thic an thita va cin bén
dugc xi phong loai bdé hang ngay. Mot s6 yéu t&
mdi truong nhu nhiét d6 nude, oxy hoa tan dude
theo d6i hang ngay vao lic 6h va 14h.

Thu mau: Bét dau thi nghiém va dinh ky 30
ngay nudi ca duge can khéi lugng kiém tra téc
d6 tang trudng. Pong thoi mdi bé sé& tién hanh
thu ngiu nhién 3 c4 thé, phi 1& 14y phéan co thit
dé xac dinh sy tich liy mau cta co thit ca theo
thoi gian. Co thit nay sé& dugc bao quan trong tu
dong -20°C dé phan tich thanh phan dinh duéng
va ham lugng canthaxanthin tich lay.

Céc chi tiéu danh gia:

- Ty 1& séng (%) = S6 c4 thu hoach x 100/S8
ca tha.

- Téc do tiang trudng tuong déi theo khéi
lugng SGR (%/ngay) = 100 x (LnWc-LnWa)/T

Trong d6, We 1a khoi lugng ca khi két thic
thi nghiém, Wd 1a khoéi lugng ca ban dau, T la
thoi gian thi nghiém.

- Hé s6 chuyén déi thic an (FCR) = Téng
khéi Iugng thiic 4n st dung (kg)/Khéi lugng ca
tang thém (kg).

Phuong phap phan tich thanh phan dinh
dudng: Chi tiéu dinh dudng trong cd thit ca nhu
protein téng s6, lipid téng s6, d6 4m, khoang
téng s6 duge phan tich theo TCVN 4328-1:2007,
TCVN 4331:2001, TCVN 4327:2007,
TCVN 4326:2001.

Phuong phap danh gia mau sdc co thit ca
héi van: Phuong phap so mau co thit: Mau sic
cd thit ca dudc xac dinh bing thuéc so mau
SalmoFan Lineal cia hiang DSM dé cho diém
theo thang diém ti 20 dén 34. Két qua dua trén
su danh gia thong nhat cia 3 ngudi quan sat
khac nhau.

Hinh 1. Thuéc so mau SalmoFan Lineal
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Xac dinh nong d6 cantaxanthin tich liay
trong co thit ca: Mau co thit ca dudc thu tai
cting mdt vi tri trén co lung sau khi nghién nho
bing may dong nhidt miu IKA basic ULTRA-
TURRAX® sé dudc tach chiét bing dung méi
hitu cd, 1am sach va phan tich bang may sic khi
lIong cao ap HPLC theo phuong phap cua
Tzanova & Atanasov (2016) tai phong phén tich
cua Vién Hoéa hoc va cac Hgp chat thién nhién
v6i chdt chuén canthaxanthin cta hing Sigma
Aldrich. Hé théng sic khi 16ng st dung cot phan
tich C-18 Hypersil Gold (5um, 150 x 4,6mm), toc
d6 dong 1 ml/phit. Thoi gian luu 1a 6 pht.

2.3. X1t Iy s6 lidu

Cac s6 liéu thi nghiém sé dugc tinh gia tri
trung binh va sai s6 chudn. S liéu tai cac
nghiém thtc duge xt 1y bing phuong phap phan
tich phuong sai 1 nhan t6 (ANOVA) trén phan
mém Minitab 16. St dung phép so sanh Duncan
dé so sanh su khéc nhau gitia cac gi tri trung
binh ctia nghiém thte. Su khac nhau duge xem
la ¢6 ¥ nghia khi P <0,05.

3. KET QUA VA THAO LUAN

3.1. Mot s6 yéu t6 mbdi trudng trong qua
trinh nuoi

Trong qua trinh thi nghiém, nhiét d6 nuée
dao dong tit 6,0-17,5°C. Vi thoi gian tién hanh
thi nghiém ti thang 9 dén thang 12 nén nhiét
d6 nuéc thap hon so véi mua hé va mic nhiét do
nay nam trong khoang nhiét phu hdp cho su
phat trién cta ca hoi (Stephen & Ringler, 2005).
Oxy hoa tan trong qua trinh thi nghiém dao
dong tu 7,1-10,9 mg/l, trung binh dat 8,2 mg/l.

Tran Quéc Toan, Tran Thi Thay Ha

Ham lugng oxy hoa tan trong thi nghiém nay
nam trong khoang giéi han thich hgp nhat cho
su phét trién cta ca hdi van (Segdwick, 1985;
Stevenson, 1987).

3.2. Téc do tang trudng hé s6 thiic an va ty
1¢ séng cua ca thi nghiém

Ca dua vao thi nghiém c6 khéi lugng trung
binh 310,6 + 12,86 g/con va khong ¢6 su sai khac
gitia nghiém thtc. Sau 90 ngay nudi, ca dat
trung binh 908 + 35,74 g/con. Tuy nhién khong
thay su sai khac c6 ¥ nghia théng ké vé khéi
lugng ca két thic gitia cac nghiém thtc st dung
cac loai thic an chia ham lugng canthaxanthin
khac nhau.

Téc dd tang trudng cta ca thi nghiém cao
nhit & cong thic CT50 (1,22 %/ngay) va thap
nhat 13 cong thic CTO va CT25 (1,16 %/ngay)
tuy nhién khéng c6 su sai khac c6 y nghia thong
ké gifia cac nghiém thic. Hé s6 thiic 4n cua cac
nghiém thiic dao dong tir 1,46-1,52. Khong thiy
su sai khéc c6 ¥ nghia théng ké vé hé so thic an
gitia cac nghiém thtic. Ty 1é séng ctia ci & céc
cong thic thi nghiém 14 100% (Bang 1). Do do,
c6 thé coi ty 1é chdt tao mau canthaxanthin
khac nhau khéng anh hudéng dén toc do ting
trudng va ty lé sdng cua ca hdi van trong thi
nghiém nay. Két qua nay tuong tu nhu cac két
qua nghién ctu truéc d6 vé viéc b6 sung
carotenoid nhu canthaxanthin hay astaxanthin
trong thtic 4n khéng anh hudng dén téc do ting
trudng, hiéu qua st dung thiic 4n ciing nhu ty 1&
song cia ca hoi nudc ngot (Rehulka, 2000;
Nguyén Thi Trang & Nguyén Tién Héa, 2013)
hay ca vet lai (i & cs., 2017) giai doan nudi
thuong pham.

Bang 1. Khéi lugng (g) va ty 1é séng (%) ctia ca hoi & cac cong thiic thi nghiém (TB + SD)

Chitiéu CTO CT25 CT50 CT75 Déi chirng
Khéi lwgng ban dau (g) 310+ 13,4 312+12,3 309 + 13,1 310+ 14,7 311+£10,8
Khéi lwgng 90 ngay nudi (g) 880+ 32,3 890 +32,8 930 + 31,6 920 + 38,3 920 + 35,7
Tbc d6 tang trwéng (%/ngay) 1,16 £ 0,03 1,16 £ 0,1 1,22 + 0,09 1,21 £ 0,07 1,21 £ 0,04
FCR 1,51+0,43 1,46 + 0,41 1,52 + 0,62 1,48 + 0,41 1,50 + 0,41
Ty 1& sbng (%) 100 100 100 100 100
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Bang 2. K&t qua phan tich thanh phan dinh dudng co thit ca thi nghiém (TB + SD)

Nghiém thirc Ham Iwong protein thd (%) Ham lwong béo thd (%) Tro thd (%) D06 &m (%)
CTO 20,19+ 1,15 6,79+ 1,10 1,83+0,12 73,79+1,73
CT25 18,89 £ 1,12 7,43 £1,09 1,75+0,37 73,25+ 0,81
CT50 19,22 £ 1,32 7,42 £ 1,04 1,57 £ 0,22 72,21 +0,64
CT75 20,07 £ 2,37 8,67 £ 2,33 1,72+ 0,17 71,57 £ 1,12
Déi chirng 19,86 + 1,86 7,51+ 1,56 1,68+ 0,34 73,13+0,79

3.3. Thanh phan dinh dudng co thit ca
hoi van

Ham lugng chat dinh dudng trong co thit ca
sau ba thang thi nghiém khéng cé su sai khac c¢6
y nghia thong ké gitia cac 16 thi nghiém
(Bang 2).

Mot s6 nghién ctu caa Ikeuchi & cs. (2007);
Aoi & cs. (2008); Woo & cs. (2010); Hu & cs.
(2012) cho rang carotenoids c6 anh hudng téi
viéc tiéu héa va hap thu lipid ctia chuot. Déi véi
dong vat thuy san trong nghién céu cua
Kalinowski & cs. (2013) trén ca Trap doé cling
ghi nhan rang canthaxanthin anh huéng t6i su
tiéu hoa lipid cta ca. DAy c6 thé 14 nguyén nhan
ham lugng béo trong co thit ca st dung thic an
b6 sung 75mg cathaxanthin/kg thtc an c6 xu
huéng cao hon so v6i & cac 16 thi nghiém khac.

3.4. Mau sic co thit ca hoi van

Khi bit d4u thi nghiém, mau séc co thit ca
héi ddng nhat gita cac 16 thi nghiém véi s6 diém
mau dao dong ti 20,4 dén 20,6. Sau 30 ngay
nudi, mau sic cta co thit ca da bit dau cb su
khac biét vé diém mau giia cdc nghiém thic
khac nhau (P <0,05). Piém mau cao nhit dudgc
thé hién 6 CT50 (26,6) va CT75 (26,2) diém mau
thap nhat ¢ 1a 23,4 duge ghi nhan 6 thiic &n CTO
khong b8 sung canthaxanthin. Sau 60 ngay
nudi, su khac biét vé mau séc co thit ci cang rd

rét hon. Tuy nhién cang vé cudi giai doan thi
nghiém, diém mau cta co thit ca tang cham lai
(Bang 3).

Két qua nay tuong tu nhu két qua nghién
ciu truéc ddy khi b6 sung astaxanthin va
canthaxanthin theo ty 1& 40:40 mg/kg thiic 4n
(Nguyén Thi Trang & Nguyén Tién Héa, 2013).
Diéu nay 1la phu hdp véi nghién ciéiu cua
Choubert & cs. (1989), Torrissen & cs. (1990) la
mau sic cta co thit ca s& din dat t6i diém bao
hoa, du c6 tang néng do hoac nudi lau hon, mau
séc ciing khéng tang lén niia.

3.5. Ham lugng canthaxanthin trong co thit
ca thi nghiém

Sau 90 ngay nudi, ham lugng canthaxathin
tich liiy trong co thit ca § cac nghiém thtc khac
nhau duge thé hién ¢ bang 4.

Sau 90 ngay lugng
canthaxanthin tich lay trong co thit ca c6 su

nudi, ham
khéc biét c6 ¥ nghia thong ké gitia nghiém thitc
(P <0,05). Ham lugng canthaxanthin trong co
thit cao nhat (7,3 mg/kg) 6 cong thiic thic an
duge bd sung 75 mg/kg thic &n tiép dén 1a 16 st
thic an c6 bo
canthaxanthin va thap nhit 6 nghiém thic

dung sung 50 mg/kg
khong b8 sung canthaxanthin (1,0 mg/kg). Tuy
nhién, gitia CT50 va DC khong c¢6 su sai khac c6
¥ nghia théng ké.

Bang 3. Bang diém so mau co thit ca héi van thi nghiém (TB = SD)

Thoi diém so mau CTO CT25 CT50 CT75 Déi chirng
Thoi diém tha luc dau 20,5°+0,8 20,4°+0,5 20,4°+0,5 20,6°+0,7 20,5°+0,5
Sau 30 ngay nudi 234°+1,4 247° 2,1 26,6°+1,8 26,2°+23 26,9°+1,7
Sau 60 ngay nudi 24,2°+23 25,9°+ 2,1 28,7°+ 3,0 28,1°+27 28,7°+3,4
Sau 90 ngay nudi 24,6°+1,8 26,2*+1,7 28,5°+22 28,9°+272 28,7°+28

Ghi chu: S6'liéu c6 céc chit c4i trong cung mot hang khac nhau thé hién sai khdc ¢6 y nghia théng ké (P <0,05).
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Bang 4. Ham lugng canthaxanthin tich lily trong co thit ca thi nghiém (TB + SD)

Cong thire CTO0

CT25 CT50 CT75 Déi ching*

Ham lwong canthaxanthin trong co ca (mg/kg) 1,0°+0,3

3,1°+0,2 57°+0,2 7,3%+£0,2 53"+ 0,4

Ghi chu: S6'liéu ¢6 cac chit cai khac nhau thé hién sai khéc c6 y nghia théng ké (P <0,05).

Nghién cttu vé kha
canthaxanthin trong co thit cAd héi van cua
Torrissen & c¢s. (1990) va Choubert &
Storebakken (1996) da chi ra ham lugng
canthaxanthin trong co thit ca ty 1& thuan véi ty
1é canthaxanthin bé sung trong thic an tit 0-200
mg/kg. Tuy nhién, khi b6 sung canthaxanthin
vao thiic &4n trén 50 mg/kg thi su tich lay
canthaxanthin trong cd thit c4 hdi van giam dan
va ding lai khi da dat dén diém bao hoa.

ndng tich lay

4. KET LUAN

Téc dd ting trudng, ty lé séng va thanh
phan dinh dudng trong co thit ctia cd hdi van
sau 90 ngay nudi khong cé su khac biét khi st
dung thtc an bd sung canthaxanthin chiét xuét
tu vi sinh vat wa man & cac liéu lugng 0, 25, 50,
75 mg/kg va 16 d6i ching. Mau sic va ham
lugng canthaxanthin tich lily trong co thit ca st
dung chta 50 va 75mg
canthaxanthin/kg thiic &n cho két qua tuong
duong véi ca st dung thiic an thuong mai. St
dung ch& phidm canthaxanthin c¢6 nguén géc tit
vi khudn ua mén dap dng dudc yéu cau vé mau
séc cho co thit ca hdi thuong pham.

thiic an cé

LOI CAM ON

Nghién ctiu dugc thuc hién duéi sy hé tro
kinh phi tit dé tai “Nghién ciu céng nghé san
xuét ché phdm giau canthaxanthin ti vi khuén
ua min bd sung thic 4n dé nang cao chat luong
va mau sic thit ca hdi thuong phidm”, ma s6
10.17/CNSHCB-thuéc Dé 4n phat trién va tng
dung cong nghé sinh hoc trong linh vuc cong
nghiép ché& bién dén nam 2020 - Bo6 Céng thuong.
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