Tap chi Khoa hoc - Cong nghé Thuy san S6 1/2018

THONG BAO KHOA HOC

NGHIEN CUU BO SUNG CHE PHAM ASTAXANTHIN CO
NGUON GOC TU VI KHUAN Paracoccus carotinifaciens
VAO THUC AN NUOI THUONG PHAM CA HOI VAN (Oncorhyncus mykKkiss)

RESEARCH IN SUPPLEMENTATION OF ASTAXANTHIN DERIVED
FROM BACTERIA Paracoccus carotinifaciens in GROW-OUT DIETS
FOR RAINBOW TROUT (Oncorhyncus mykiss)
Nguyén Quang Huy'!, Nguyén Viin Khang!, Nguyén Thanh Hai?,
Nguyén Thi Di¢u Phwong!, Nguyén Hii Son!
Ngay nhdn bai: 9/3/2018; Ngay phan bién thong qua: 4/ 4/2018; Ngay duyét dang: 27 /4/2018

TOM TAT

Nghién ciru nay danh gid anh hwong ciia ché pham astaxanthin ¢é nguon goc tie vi khudan Paracoccus
carotinifaciens bé sung vao thirc an trong thuwong pham Hoéi van (Oncorhynchus mykiss). Thi nghiém gom
4 nghiém thirc voi cac mirc bé sung astaxanthin vao thire dn la 60, 80, 100 mg/kg tie ché pham sinh hoc cé
nguon goc ciia vi khudan Paracoccus carotinifaciens va mire 80 mg/kg tir san pham astaxanthin thwong mai
(Carophyll Pink). Cd thi nghiém c6 khéi heong trung binh ban ddu tir 630-668,3 g/con, dwoc cho an voi
khau phan 2-3% khoi lwong than/ngay trong hai thang. Mau sdc co thit ca dwge danh gid bang phirong phdp
cho diém, sir dung thiede so mau SalmoFan Lineal c6 thang diém tir 20 t6i 34. Két qua thi nghiém cho thay
khéng c6 su sai khdc vé tang trieong, hé sé chuyén doi thire an va ti 1é song cia cd Hoi van & cdc mike bo
sung astaxanthin khdc nhau (P> 0,05). Sau 60 ngay nudi, co thit ciia cd bé sung ché pham sinh hoc véi ham
lieong astaxathin 80 mg/kg va 100 mg/kg cé diém s6 mau khéng khdc biét nhau nhung déu cao hon so cd sir
dung thitc dn bé sung 60 mg/kg (P < 0,05). Piém s6 mau sdc co thit giita cd bo sung ché pham astaxanthin
sinh hoc véi ham lwong 80 mg/kg, 100 mg/kg va ca sir dung san phdm astaxanthin thwong mai véi liéu lrong
80mg/kg khéong cé sw khdc biét (P >0,05). Hiéu qua tang cuwong mau sdc co thit ca Hoi van cia ché pham
astaxanthin sinh hoc tuwong dwong véi san pham thwong mai ¢ liéu lwong bé sung vao thire an 80 mg/kg.

Tur khoa: Astaxanthin, ca Hbi van, mau sdc co thit, Paracoccus carotinifaciens
ABSTRACT

This study evaluated the effects of the dietary astaxanthin derived from Paracoccus carotinifaciens
(bio-astaxanthin) on growth, survival and meat pigmentation of Rainbow trout Oncorhynchus mykiss. The
experiment was conducted with four astaxanthin supplementation levels of 60, 80 and 100 mg/kg from bio-
product of Paracoccus carotinifaciens and 80 mg/kg of commercial astaxanthin (Carophyll Pink). Experimental
fish with average initial weight of of 630-668.3 g/fish were fed with 2-3% body weight per day for two months.
Meat pigment of the fish was evaluated using SalmoFan Lineal scoring method with a scale of 20 to 34. The
results showed no statistically significant difference in growth, feed conversion ratio and survival with different
astaxanthin supplemented levels (P > 0.05). After 60 days of culture, for treatments using astaxanthin bio-
product, score of muscle pigment of the fish with dietary astaxanthin level of 80 mg/kg and 100 mg/kg were
similar, and both were significantly higher than those using 60 mg/kg (P < 0.05). There was no difference in
scores of muscle pigment between dietary supplemented bio-astaxanthin with 80 mg/kg and 100 mg/kg with
those fed commercial astaxanthin at 80 mg/kg (P > 0.05). The effectiveness of bio-astaxanthin in enhancing
muscle pigmentation of rainbow trout is similar to that of commercial astaxanthin product at supplemented
level of 80 mg/kg.
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I. MO PAU

Mau sac co thit 1a mét trong nhirng chi tiéu
quan trong dwoc ngudi tiéu dung st dung dé
danh gia chat lwong thit nhém ca héi (salmonids)
trong d6 cé ca Hoi van (Oncorhyncus mykiss)
(Ostrander va ctv, 1976). Ca c6 co thit v&éi mau
dd ty nhién sé co gia tri thwong mai cao, nguoc
lai ca c6 mau héng nhat hodc trang sé rat kho
tiéu thu. S&c td quyét dinh dén mau dd cla thit ca
Hbi van la cac carotenoid, trong d6 astaxanthin
la sac t& quyét dinh chi yéu dén mau dé cla co
thit ca (Storebakken va Kyoon No, 1992). Ca Hbi
khong thé tw san xuét astaxanthin ma phai lay
théng qua thirc an trong tw nhién nhw nhuyén
thé, dong vat phu du, ca nhd va giap xac
(Choubert va ctv, 1998). Vi thé, trong nuéi ca Hoi
van cong nghiép & giai doan nuéi thwong pham,
sac t6 nay phai dwoc bd sung qua thirc &n va ca
sé dan tich Iy trong co' thit (Ando va ctv, 1992).
Néu khéng bd sung astaxanthin trong thirc &n,
ca Hoi van nudi cong nghiép sé cd mau trdng
hoac vang nhat, khac xa v&i nhirtng gi khach
hang mong doi (Bell va ctv, 2000).

Astaxanthin st dung bd sung vao thirc an
nudi ca Hoi van dwoc san xuét tir hai ngudn
chinh la héa téng hop nhw san phdm Carophyll
Pink va sinh tdng hop, chiét xuét tir sinh vat
nhw ndm, vi tdo va vi khuan. San phdm héa
tdng hop va sinh tdng hop dwoc nhiéu qubc
gia trén thé gi¢i cho phép sir dung trong nudi
trong thiy san va chan nudi. Cac sadn pham
astaxanthin thwong mai c6 ngudn gbc tir héa
tdng hop da dwoc nghién clru st dung rong rai

trong nudi thwong pham ca Hbi van (Ljungqvist
va ctv, 2012; Zhang va ctv, 2013; Nguyén Thi
Trang va Nguyén Tién Héa, 2013). Tuy nhién,
cac san phadm astaxanthin c6 ngudn gbc sinh
hoc dwgc cho la c6 tinh an toan cao hon cho
vat nudi va ngwoi tiéu dung con it dwoc
nghién ctu va s dung trong nudi ca Hoi van.
Bai bao nay sé trinh bay két qua nghién ctu
bd sung ché pham astaxanthin c6 nguén gbc
tv vi khuadn Paracoccus carotinifaciens vao
thirc an dén thay ddi mau sac co thit va téng
trwdng ctia ca Hoi van.
Il. VAT LIEU VA PHUONG PHAP NGHIEN
cuou
1. Vat liéu nghién ctru

DPéi twong nghién ciru 1a ca Hobi van
(Onchohynchus mykiss) dwoc nudi tai Trung
tam nghién ciu thdy san nwéc lanh (thudc
Vién Nghién ctru va Nudi trong Thay san 1)
tai Sapa, tinh Lao Cai. Trwdc khi tién hanh
thi nghiém, ca giéng c& 300 g/con dwoc nudi
chung bang mét loai thirc &n khéng bd sung
chat tao mau. Sau 03 thang nudi, tién hanh
lwa chon ca cé kich ¢& dbéng déu dé bd tri thi
nghiém. Thoi gian thi nghiém [a 60 ngay.

Thire &n thi nghiém cé thanh phan nguyén
liéu bao gdm: bot ca, khd dau nanh, dau céa hoi,
cam gao, bét mi, vitamin va khoang premix,
chéat chdng méc, chat chéng oxi héa. Thirc &n
dwoc san xuat va ép vién c& 5mm. Két qua
phan tich thanh phan dinh duwéng cla thirc an
dwoec trinh bay & Bang 1.

Bang 1. Két qua phén tich thanh phan thirc in nudi ca Hoi vin

Thanh phin dinh dudng %
Protein tho 45,5
Lipid tho 15,8
Do 4m 5,9
Tro 8,2
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Ché ph&m sinh hoc chira astaxanthin st
dung trong thi nghiém nay duwoc san xuét t
lén men sinh khéi chang vi khuin Paracoc-
cus carotinifaciens v&i ham lwong astaxanthin
la 1,65%. Ché phdm duwoc san xuét bdi Vién
Cdng nghé Sinh hoc thuéc Vién Han I&m Khoa
hoc va Céng nghé Viét Nam.

San phdm astaxanthin céng nghiép co
tén thwong mai la Carophyll Pink 10% cla
Cbng ty DSM Nutritional Products Vietnam Ltd
dwoc str dung lam déi ching. Hién nay cac
san pham thirc &n cho ca Hbi cla cac cong ty
nwéc ngoai nhw Raiso va Copepen déu cong
bd ham lwong astaxanthin cao nhat bd sung
cho c& héi la 80 mg/kg (Nguyé&n Thj Trang va
Nguyé&n Tién Hoa, 2013). Mat khac, két qua

nghién ctru clia cac tac gid nay ciing cho thay
ham lwong sac tb téi wu khi bd sung vao thirc
&n nudi thwong phdm ca Hbi van khi két hop
ca hai sac t6 astaxanthin va cantaxanthin cé
ngudn gbc tlr héa tdng hop 1a 40 mg/kg mai
loai. Vi vay, nghién clru nay thir nghiém bd
sung ham lwong astaxathin t&r ché phdm sinh
hoc xung quanh gia tri 80 mg/kg dé so sanh
v&i sdn phdm astaxanthin thwong mai. Ba mre
bd sung astaxanthin tir ché phdm sinh hoc vao
thirc an dwoc thir nghiém la 60, 80 va 100 mg/
kg. O nghiém thirc déi chirng, thirc an dwoc
bd sung 80 mg astaxanthin/kg tlr san pham
thwong mai Carrophyll Pink. Ky hiéu va ham
lwong astaxathin & cac nghiém thirc dwoc thé
hién & Bang 2.

Bang 2. Cac nghiém thirc va ham lwong bd sung astaxanthin vao thirc in

Nghiém thire Ham lwong astaxanthin bo sung (mg/kg thirc in)

A60 B6 sung 60 mg/kg astaxanthin tir ché pham sinh hoc

A80 B sung 80 mg/kg astaxanthin tir ché pham sinh hoc

A100 BO6 sung 100 mg/kg astaxanthin tir ché pham sinh hoc
CP80 B6 sung 80 mg/kg astaxanthin tir ché pham Carophyll Pink

2. Phwong phap bé sung astaxanthin vao
thire @n
« Dbi véi ché phédm sinh hoc

Can ché phdm astanxanthin theo lwong
can thiét cho tlrng nghiém thirc. Cho ché phdm
vao cbc pha thiy tinh ¢é chira 100 ml nwéc &
nhiét d6 khoang 30°C. B dung dich vao binh
xit, Iac déu cho dén khi ché pham astanxanthin
tan rdi phun vao thrc &n. B4 sung ché pham
astaxanthin theo tirng 1an cho &n trong ngay dé
tranh bién tinh.
« Doi véi sdn phdm Carophyll Pink

Hoa tan lwgng Carophyll Pink can thiét
trong khodng 100 ml trong nwéc 4m cé nhiét
dd khoang 40°C. Lac déu dén khi Carophyll
Pink tan hét thi phun vao thirc an.
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3. B6 tri thi nghiém

Ca thi nghiém dworc bb tri trong 12 bé com-
posite tron, thé tich mdi bé 13 3,5 m*. Cac bé
dwoc dat trong nha c6 mai che. Mat dé nudi la
40 con/bé. Thi nghiém dwoc bé tri theo kidu
ngdu nhién hoan toan v&i 4 nghiém thire twong
&ng v&i 4 mirc bd sung ché phdm astaxanthin
vao thirc an (Bang 2). Mdi nghiém thac thi
nghiém dwoc 1ap lai 3 lan.
4. Cham soéc va quan li thi nghiém

Ca thi nghiém dwgc cho an théa man voi
kh&u phan cho ca &n hang ngay la 2-3% khéi
lwong than/ngay. Cho cé &n 2 1an/ ngay vao 8h
sang va 4h chiéu. Nuwéc nudi ca dwoc thay lién
tuc theo hinh thirc chay tran tlr ngudn nuwéc
thac Bac. Kiém tra mirc dd thay ddi mau sac
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thit ca va tang truéng ca 30 ngay/lan. Trong
qua trinh nudi mot s yéu té méi trudng nhw
oxy hoa tan, nhiét do, pH duoc kiém tra hang
ngay vao 8h sang va 2h chiéu, ham lwong
ammonia trong nwéc dugce kiém tra dinh ky
1 lan/tuén.
5. Cac thong s6 danh gia
5.1. Phuong phép xéac dinh céc chi sé danh gié

Hang thang l4y mau 30 ca/bé dé xac dinh
khéi lwong ca. Khi két thuc thi nghiém, toan bo
ca trong cac bé dwoc can dé xac dinh toc do
tang trwdng.

- Téc d6 sinh trudng vé khéi lwong cla ca
dwoc tinh theo cong thirc:

AGR (g/ngay) = (W, — Wy)/t.

Trong do:

Wy4: Khéi Ivgng trung binh clia ca (g) tai
thoi bat dau thi nghiém.

W,: Khéi lvgng trung binh ca ca (g) tai
thoi diém két thuc thi nghiém

- Xac dinh ti 1& séng ctia ca: (Sb ca con lai +
sb ca lay mau) x 100/ sb ca thi nghiém.

- Hé s6 chuyén déi thirc an (FCR) = Khéi
lwong thire an st dung (kg)/ Khdi lwong ca
tang thém (kg)

5.2. Phuong phép dénh gid mau séc co thit cé
Héi van

MAu ca duwoc thu tai thoi diém tién hanh
thi nghiém va dinh ky 30 ngay mét lan, méi lan
thu 5 con/bé. Mau co' thit phi I& cha ca dwoc
thu & vi tri gitra than ca. Xac dinh mau sac thit
ca theo phwong phap so mau. S& dung thuwéc
so mau SalmoFan Lineal (Hinh 1) dé cho diém
theo thang diém tir 20 dén 34 va dwoc danh gia
thdng nhét clia 3 ngudi quan sat khac nhau.

Hinh 1. Thang so mau ding dé danh gia mau sic ca hdi.

6. Phan tich sé liéu va xd ly thdng ké

Sé lieu dwoc trinh bay theo gia tri trung
binh + SD (d6 léch chuan). Sy sai khac gitra
cac nghiém thirc dwoc danh gia bang phwong
phap phan tich phwong sai mét yéu té (One
way ANOVA) va tiéu chuan kiém dinh Duncan
trén phan mém SPSS phién ban 18.0. Sy khac
nhau dwoc xem la cé y nghia khi P < 0,05.

ll. KET QUA VA THAO LUAN
1. Cac yéu té mai trwong nwérc

Trong qué trinh thi nghiém, cac théng sbé
moi trudng nwdc dwoc kiém tra theo dinh ky
dé dam bao cho ca sinh trwéng tét. Két qua
phan tich mét sé cac yéu tb méi truéng nuéc
trong qua trinh thyc hién thi nghiém dworc trinh
bay trong Bang 3.

Bang 3. Cac yéu to méi trweong nwéc trong cac bé nuoi

Cic yéu t6 méi truwong DO (mg/L) Nhiét d (°C) pH NH3 (mg/L)
Min 8,0 14
Max 10,0 18 7 <0,1
TB ngay 9,0 +0,7 16,5+ 1,0 8 <0,1

Sé liéu Bang 3 cho thdy ham lwong oxy
hoa tan trong nuwéc & cac bé thi nghiém trung
binh la 9,0 + 0,7 mg/l, nhiét dé nwéc trung binh
16,5 £ 1,0°C, ham lwvgng NH3 luén nhé hon 0,1

mg/l trong qué trinh thi nghiém. Diéu doé cho
thdy cac yéu té6 moi trwong nwéc nam trong
gioi han thich hop cho sw sinh trwdng va phat
trién cla ca Hoi van (Segdwick, 1988).
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Sé lieu Bang 3 cho thdy ham lwong oxy
hoa tan trong nwdc & cac bé thi nghiém trung
binh 1a 9,0 £ 0,7 mg/l, nhiét d6 nwéc trung binh
16,5 £ 1,0°C, ham lwgng NH3 luén nhé hon 0,1
mg/l trong qua trinh thi nghiém. Diéu dé cho
thdy cac yéu té6 méi trwéng nwéc nam trong

gi¢i han thich hop cho s sinh trwdng va phat
trién cla ca Hoi van (Segdwick, 1988).
2. Téng trwéng va ty lé séng

Tbc dd ting trwdng, hé sb chuyén déi thirc
&n va ty 1é séng cla ca Hbi van sau 60 ngay
nudi thi nghiém dwoc thé hién & Bang 4.

Bang 4. Tang trudéng, hé s6 chuyén doi thire dn va ti 1€ song ctia ca Hoi van

Chi tiéu Cong thirc thi nghiém
A60 A80 A100 CP80
Khoi lugng ban dau (g) 630,0+30,0 | 668,5+11,5 | 660,5+224 | 638,5+18,5
Khdi lwong cudi (g) 920,0 £40,0 | 980,0+33,3 | 953,0+£31,6 | 975.5+60.5
AGR (g/ngay) 4,90 + 0,20 5,26+ 0,49 4,96 +0,23 5,73+ 0,86
FCR 1,59 £ 0,27 1,42 £0,17 1,64 + 0,05 1,41 0,11
Ti 18 séng (%) 98,0 + 2,8 96,0 + 5,6 97,042 97,5+3,5

Ghi chi: Khéng cé su khéc biét co y nghia théng ké véi tat ca céc chi tiéu danh gia (P > 0,05)

Két qua nghién ctru cho thdy khdi luvong
céa khi bat dau thi nghiém dao déng tir 630,0
+ 30,0 g dén 668,0 + 11,5 g nhung khong
khac biét c6 y nghia théng ké (P > 0,05). Sau
60 ngay nudi ca & cac nghiém thirc dat khbi
lwong tir 920,0 + 40,0 g dén 980,0 + 33,3 g,
hé sb chuyén dbi thiec &n tir 1,41 £ 0,11 dén
1,64 + 0,05, ty 1& sébng dao dong tr 96,0 + 5,6%
dén 98,0 + 2,8%. Tuy nhién cac chi sb nay &
4 nghiém thirc cling khdong cé sw khac biét
(P > 0,05). Két qua cla thi nghiém cho thay
viéc bd sung ché pham astaxanthin vao thirc
&n cho ca khong anh hwédng tich cuc dén tbc
do tang trwdng, hé sb chuyén ddi thirc &n va
ty 1& sbng clia ca Hoi van trong qua trinh nudi
thwong pham.

Két qua cla thi nghiém cta chung toi
cling khang dinh két qua cia mot sé nghién
clu trudc rang viéc bd sung astaxanthin vao
thirc @n nudi ca Hoi van khong céi thién tang
trwdng, hiéu qua st dung thirc &n, i 1é sdng
clia ca giai doan nudi thwong phdm (Rehulka,
2000; Nguyén Thi Trang va Nguyén Tién Héa,
2013; Rahman va ctv, 2016). Nghién ctu bd
sung astaxanthin vao thrc an nudi ca Hoi Dai
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Tay Dwong (Salmo salar) ciing cho két qua
twong tw & giai doan nudi thwong phdm (Bell
va ctv, 2000). Nguoc lai, & giai doan giéng,
viéc bd sung astaxanthin vao thirc n da gitp
cai thién dwoc téc do ting trwdng va ti 1é sdng
& ca hwong va ca gibng cta ca Hoéi Pai Tay
Dwong (Christiansen va ctv, 1994, 1995, 1996)
va & hau 4u tring tém chan tréng Litopenae-
us vanamei (Rajabi va ctv, 2012). O’ giai doan
nudi thwong pham Trap dé (Pagrus pagrus) voi
thoi gian cho thirc &n bd sung astaxanthin dai
(120 ngay) da co hiéu qua trong nang cao tang
trwdng & loai ca nay (Kalinowski va ctv, 2011).
Nhw vay vai trd ctia ché phdm astaxanthin déi
véi tang trwdng va ti 1& séng & cac dbi twong
thy san cé sw sai khac nhau tlly theo méi loai,
giai doan nudi va cé thé ca thoi gian nudi.
3. Thay déi mau sac co thit ca

Sw thay déi mau séc co thit ca Hoi van
trong qua trinh thi nghiém thé hién & Bang 5.
Sau 30 ngay nudi, mau sac co thit c4 tang lén
tr thang diém ban dau 1a 23-24 1&n cao nhét
& ca & nghiém thirc A100 nhwng khéng sai
khac c6 y nghia véi cac nghiém thirc con lai
(P> 0,05).
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Bang 5. Bang diém so mau sic co thit ca Hoi van
Thoi diém so mau Cong thirc thi nghiém
A60 A80 A100 CP80
Bt dau thi nghi¢m 23-24 23-24 23-24 23-24
Sau 30 ngay nudi 24,7+ 0.6a 25,3+ 0.6a 26,0 + 1.0a 25,6+ 0,6a
Sau 60 ngay nu6i 26,8 = 0,4a 29,4+ 0,9b 29,3+0,1b 29,6 +0,7b

Ghi chu: S6 liéu & cing mét hang véi ky hiéu mii khac nhau la sai khac cé y nghia théng ké (P < 0,05)

Sau 60 ngay nudi, mau séc co thit clia ca
Hbi van nuéi thwong pham da dwoc cai thién
ré rét. Thang diém mau séc co thit clia ca st
dung ché pham astaxanthin sinh hoc vé&i ham
lwong astaxathin 80 mg/kg (A80) va 100 mg/kg
(A100), va ca st dung astaxanthin cong nghiép
v&i ham Ilwgng 80 mg (CP80) dao déng tir 29,3
- 29,6 nhuwng khéng khac biét cé y nghia théng
ké (P > 0,05). Thang diém mau sac co thit ca
& ba nghiém thirc nay déu cao hon thang diém
ca & nghiém thirc AB0 (26,8), str dung 60 mg/kg
tr ngudn astaxanthin sinh hoc (P < 0,05).
Két qua thi nghiém nay cho thay, ca s dung
80 mg/kg astaxanthin t&» nguén astaxanthin
sinh hoc va céng nghiép cho két qua twong
duwong nhau trong cai thién mau séc co thit ca
hdi trong thoi gian nudi hai thang, dat yéu cau
vé thi hiéu mau séc cia nguoi tiéu dung.

Xét vé khia canh thoi gian bién dbi mau
séc co thit ciia ca Hoi van, két qua nghién ciru
clia Amar va ctv (2001) cho thay astaxanthin
gilip cai thién mau séc thit ca Hdi van sau 9
tuan nudi. Nghién cru cta Bell va ctv (2000)

TAI LIEU THAM KHAO

Tiéng Viét

vé sy bién ddi mau sac co thit ca Hoi Dai Tay
Dwong khi bd sung astaxanthin ciing cho biét
mau sac co thit ca thay dbi rd rét sau 12 tuan
nudi. K&t qué nghién cu cta ching téi cho
thdy mau sac co thit clia ca Hoi van trong nudi
thwong pham thay déi ré rét sau 60 ngay nudi
st dung thirc an bd sung astaxanthin, twong
tw vé thdi gian can thiét dé thay ddi mau sac
co thit ca Hoi van & nghién ctru clia Amar va
ctv (2001).

IV. KET LUAN

Bé sung astaxanthin vao thirc an khéng cod
tac dong tich cwc dén ting trwdng, hiéu qua
st dung thirc &n va ty & sbng ctia ca Hoi van
giai doan nuéi thwong pham trong thoi gian 60
ngay. Ché phdm astaxanthin c6 ngudn gbc tir
vi khuadn Paracoccus carotinifaciens bd sung
vao thirc an tao mau sac co thit ca hiéu qua
nhat véi liéu lwong 80mg/kg thirc &n, twong
dwong v&i san phdm astaxanthin céng nghiép
& cung liéu lwong.
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