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TOM TAT: Bai béo nay trinh bay cac két qua budc ddu vé anh hudéng cua thirc an c6 bd sung sinh
khéi vi tao luc, Haematococcus pluvialis HB, 1én sinh truéng va chét lwong thit ciia ¢4 hdi van &
Viét Nam. C4 hdi c6 khéi lwong ban dau 1a 0,7 kg dugc chon 1am thi nghiém. Ca duogc cho an véi 3
cong thirc thire an khac nhau (cam nhap ngoai (tir Phap); cam trong nude (Viét Nam) va cam trong
nudce c6 bd sung astaxanthin tir sinh khoi tao luc H. pluvialis) trong 55 ngay nudi. Két qua thu dugc
da cho thay, sinh khoi tao H. pluvialis dugc bo sung vao thirc an (c6 ham lugng 61 mg astaxanthin/
kg thirc an) khong co tac dung rd rét 1én sy tang truong va mau sac cua ca héi. So véi sinh truong &
16 cho 4n bing cam nhap ngoai (tir Phap), ca hdi & 16 thi nghiém co bd sung thém tao chi dat
64,77% vé khéi lugng, 90,21% vé chiéu dai va 86,20% vé chiéu rong. Tuy nhién, chit luong thit c4
hdi duoc cai thién, dic biét 1a ham lugng canxi va axit béo docoxahexaenoic (C22:6 n-3; DHA)
trong thit ca hdi ¢ 16 an thirc dn c6 bd sung tao H. pluvialis cao hon dang ké (p<0,05) so v&i 16 thire
an khong bé sung. Ham luong canxi trong thit ca hdi & 16 thi nghiém cao hon gap 2,09 va 4,26;

ham luong DHA cao tuong ung gap 1,69 va 1,2 1an so voi cac ham luong nay ¢ 2 16 cho an cam
nhdp ngoai va cam trong nudc. Két qua cua nghién clru ndy da chi ra rang astaxanthin tir tao H.

pluvialis 1a mét trong cac yéu t6 thiét yéu dé cai thién chat luong thit c hoi.

Tir khoa: Haematococcus pluvialis, astaxanthin, ca hoi van, thirc an bo sung.

MO PAU

Trong nudi ca hdi, mau sic cua thit ca la
mot tham sb chit lugng quan trong déi voi su
lya chon clia nguoi tiéu dung [2, 3]. Mau sic
cua ca duoc tao bol su léng dong cua cac
carotenoid (nhu astaxanthin va canthaxanthin)
trong thit ca. Astaxanthin khong nhitng cé vai
tro tao mau héng d6 cho thit ca ma con co hoat
tinh chong oxi hoa va la tién vitamin A. C4 hoi
khong tu tong hop duoc astaxanthin ma phai
dugc cung cap tir ngudn thirc an. Vi vay, sy hip
thy astaxanthin cua ca hoan toan phy thudc vao
ham lugng clia chit nay cé trong ngudn thirc dn
ciing nhu thoi gian cho ¢4 an thic dn ¢ b sung
thém astaxanthin [11].

Trong nganh nudi trong thiy san & Viét
Nam, nudi ca hdi dang 1a mét hudng di méi, véi
nhiéu tiém ning tng dung cao vi gia tri kinh té
ctia n6 va kha ning cung cdp dinh dudng. Tuy
nhién, hién nay nudi ca hdi & Viét Nam dang
gip phai mot s6 kho khin nhu: ci4 méic phai
bénh hoai tr gan do st dung phai thuc an kém
chit lugng va bi ndm mdc; bénh dém do (bénh
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nhot trén ¢4 hdi); mau sic thit ca khong duoc
dep... ma nguyén nhan chu yeu 1a do trong thuc
an thiéu hut vitamin va sic t6 astaxanthin.
Ngudn thirc dn gidu astaxathin cho c4 hdi trén
thi trudong hién chi yéu dwoc nhdp ngoai, giy
kho khin trong viéc chi dong ngudn thic in
cling nhu kiém soat chit lwong thirc dn. Vi vay,
viéc chi dong san xuat duoc thic dn co chat
lugng cao giau astaxathin & Viét Nam dap Gng
nhu ciu thirc an cho c4 hoi ngay cang mot ting
cao dang 12 mot mbi quan tdm chinh trong
nganh nudi ca hoi.

Trong bai bao nay, chung t6i trinh bay két
quéa nghién ctru bude dau tmg dung sinh khi vi
tao luc nudc ngot Haematococcus pluvzalzs
(thuoc nganh Tao luc Chlorophyta) giau
astaxanthin lam thic an bo sung cho c4 hdi van
& Viét Nam nhdm cung cap co sé khoa hoc cho
viéc lya chon ngudn thirc an bd sung cb chat
lwong tot cho viée nudi ca hdi co gia tri cao vé
dinh dudng.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chung vi tdo luc nude ngot, Haematococcus
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pluvialis HB, do Phong Cong nghé Téo, Vién
Cong ngh¢ sinh hoc luu gilt va cung cap. Tao
duoc nhan gidng so cap trong moi truong C c6
thanh phdn nhu trong cong bd cua béng Diém
Hong va nnk. (2010) [6], cudng d6 chiéu sang
14 2,5 klux véi chu ky sang: t6i 1a 12:12 gio &
nhiét d6 nudi 25°C.

Sau khi tao dugc chuyén do thanh cong véi
ham lugng astaxanthin dat xap xi 4 % sinh khéi
kho, sinh khéi tao dugc thu hoach bang phuong
phép dé ling ty nhién. Sau do, thu phan cin té
bao va tién hanh siy kho & 80°C cho dén khéi
lwong khong dbi. Tiép dén, sinh khéi kho cua
tao nay duoc nghién min va phdi tron vao thirc
an cua ca hoi.

Ca hoi van, Oncorhynchus mykiss, dugc
nuoi tai Trai ca nuéce lanh ban Chu Va, cong ty
Co phﬁn Thiy dién Chu Va, huyén Tam Duong,
tinh Lai Chau.

B6 tri thi nghiém

C4 hoi van duge nudi 6n dinh trong cac bé,
loai bo nhitng c4 thé bi chét va bi dj tat, chon ca
c¢6 khéi lugng trung binh 700 gram/ca thé dé s
dung lam thi nghiém. C4 duoc nudi trong cac bé
c6 thé tich 1a 89 m’ twong tng véi kich thude:
chiéu dai 1a 16,5 m, chiéu rong 1a 4,5 m va
chiéu cao cia bé1a 1,2 m.

C4 hdi duge nudi theo 16 va duge cho an véi
3 loai thirc an khac nhau: 16 di ching 1 s
dung cim nhap khau tir Phap (goi 1a cam
ngoai); 16 ddi chimg 2 sir dung cam Viét Nam
san xuét (goi cam noi) lam thirc dn nudi ca do
nha may ché bién thirc an thuy san Kinh Bic,
Bic Ninh; 16 thi nghiém 3: cam ndi dugc phéi
tron thém voi sinh khéi tao H. pluvialis HB do
Phong thi nghiém Coéng nghé Tdo, Vién Cong
nghé sinh hoc, Vién Han 1dm Khoa hoc va Cong
nghé Viét Nam cung cdp c6 chira 61 mg
astaxanthin/kg thirc an. Thanh phan dinh dudng
cua cac loai cam st dung trong thi nghiém duogc
trinh bay ¢ bang 1.

Bdng 1. Thanh phan dinh dudng ciia cac loai thirc an cho ca hdi van dugc sir dung trong nghién ctru

Thong so Cam ngoai Cam noi bd sung(iéa(r)nlgogla uvialis
Protein tho (min %) 41,5 28 18
Chét béo thd (min %) 21,5 7 5
Xo thd (max %) 2,9 6 7
Tro (max %) 5,5 10 10
Ca (max %) KCTT 2 2
P (min %) KCTT 1 1
NaCl (max %) KCTT 2 2
D6 am (%) KCTT 11 11

KCTT: khéng c6 thong tin.

C4 hdi van dugc chia déu vao 3 16, mdi 16
¢6 300-400 ca thé. Lugng thic dn cho ca in
hang ngay ¢ cac 16 twong ung la 1,2% khoi
luong c4, mdi ngay cho ca an 4 1an. Ca duoc
thay nudc lién tuc dé dam bao ca khong bi
nhiém khuan do thirc 4n thira (dugc giai quyét
béang cach cac hé théng be nudi ca hoi dugce xay
dung ngay trén dong sudi chay tir cao xudng
thap dé bao dam dong nudc chay 1én tuc qua bé
nuoi ca).

Thi nghiém nudi thir nghiém c4 hdi bang 3
loai thie an néu trén dugc tién hanh tai Trai c4
nude lanh ban Chu Va, Cong ty C6 phan Thuy

dién Chu Va, huyén Tam Pudng, tinh Lai Ché}u
trong thoi gian 55 ngay nuoi (to 15/1 dén
12/3/2013).

Sinh truong gﬁa ca hdi van duoc xac dinl‘l
qua cac thong s6 sau: sinh truong cua ca vé
chiéu dai, chiéu rong va khoi lugng ca.

Pbanh gida mau sdc cua :chit ca dua theo
phuong phap danh gia mau sac theo cam quan
va phuong phap so mau st dung thudc Color
Theraphy.

Phirong phdp dénh gid mau sdc theo cam quan

Sau 55 ngay nudi, ca hdi duge thu hoach va
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duoc mé léy phi 1&. Panh gia mau sdc thit ca
bang mit ‘cuia ngudi quan sat. Danh gid la A néu
c6 mau sac dep hon va danh gia 1a B néu khong
c6 mau sic dep.

Phirong phdp so sdanh mau sdc sir dung Color
Theraphy

Néu két qua danh gia mau sic bang cam
quan cho két qua c6 su thay d6i mau sic rd rang
khi d6 bude tiép theo s& danh gia mirc do thay
d6i. Sir dung thanh mau (color theraphy, hinh
5E) dé xac dinh c4 & cac 16 thi nghiém c6 mau
sdc thudc gam mau ndo. Phuong phap nay sé so
sanh timg c4 thé vi thé cic ca thé so sanh phai
¢6 kich thudc, mau sic twong dong khi dwa vao
thi nghiém. Viéc chon ra nhimg cé the hoan
toan tuong dong vé hinh dang va mau sic gip
kho khan vi sb lwong c4 thé dua vao thi nghiém
rat han ché.

Phirong phap xdc dinh thanh phan dinh dwong

Thanh phan dinh dudng cia tio va thit ca
nhu ham lugng protein tong sé duoc xac dinh
theo phuong phap Kieldal sau d6 nhan véi hé s6
6,25 [7], nito tong sd (%), xo (%), gluxit,
polyxacharit, tro, 4am xac dinh theo phuong
phap phan tich AOAC 2000. Cac nguyén t6 B
(mg/kg), I (mg/kg) dugc phan tich theo phuong
phap do quang phd tr ngoai UV-Vis
(Ultraviolet-visible spectroscopy); Mn (mg/kg);
Co (mg/kg); Mo (mg/kg); K (%); Na (%); Mg
(mg/kg); Ca (mg/kg); Zn (mg/kg); Fe (mg/kg);
Cu (mg/kg); Pb (mgkg); Cd (mgkg); Cr
(mg/kg); Sr (mg/kg); Hg (mg/kg); As (mg/kg)
dugc phan tich theo phuong phap phd hap thu
nguyén td¢ AAS (Atomic  Absorption
Spectrophotometric) nhu méd td cia Horwitz
(2000) [4]. Chi tiéu vi sinh vat tong s duoc xac
dinh theo phuong phap ISO 4831/2006, FAO,
FNP 14/4, 1992 va ISO 6579/2002.

Phwong phdp xdc dinh thanh phan va ham
lwong axit béo cua thit ca dugc xac dinh bﬁng
phuong phap sic ky khi tai Vién Héa hoc cac
hop chat thién nhién theo tiéu chuan ISO/FDIS
5590:1998 bruc, theo phuong phap dd mo ta
trong cong bd cua Pang Diém Hong (2007) [5].

KET QUA VA THAO LUAN

Thanh phs‘?m dinh dwdng, kim loai nang, vi
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sinh vt téng s6 va ham lwgng astaxanthin
cia sinh Kkhoéi tdo Haematococcus pluvialis
HB

Tao H. pluvialis HB sau khi chuyén d6
thanh cong trong pha II dwgc thu sinh khéi va
tién hanh phan tich thanh phin dinh dudng va
ham Iugng astaxanthin tai Trung tam KV thuat
tiéu chuan do luong chit lugng, Téng cuc tiéu
chuan do lugng chat luong, BO Khoa hoc va
Cong nghé. Két qua thu dugc dugce trinh bay &
bang 2 va hinh 2.

Qua két qua phan tich thu dugc duoc chi ra
trén bang 2 dd cho thdy, sinh khdi to
H. pluvialis HB thu duogc trong pha II c6 ham
lugng astaxanthin dat 3,96% sinh khéi kho.
Sinh khéi tdo nay c6 ham lugng protein chiém
28%, carbonhydrate chiém 52%. Ddng thoi,
khong phat hién thiy cac kim loai ning nhu chi
(Pb), Asen (As), thuy ngan (Hg) trong sinh khéi
tao phan tich. Hon nita, tdo nay khong bi nhiém
cac loai vi sinh vt c6 hai nhu Coliform va
Salmonella. Vi vay, sinh khdi tao H. pluvialis
HB bao dam chat lugng ding lam thirc dn trong
nudi trong thity san.

Anh hwéng cia thirc dn c6 phdi tron
astaxanthin cta tio H. pluvialis HB 1én chét
Iwgng thit cia ca hdi Van

Sinh truong cia ca hdi van thong qua cac
thong s6 vé chiéu dai, chiéu rong va khdi luong
c4 sau khi duge cho dn & cac ché d6 thirc an khac
nhau sau 55 ngay nu6i dugc chi ra trén hinh 3.

Két qua thu duoc dugce chi ra trén hinh 3 da
cho thdy, sinh trudng ciia ca hdi van co sy sai
khac khi cho in bang 3 loai thirc an khic nhau
(cam ngoai, cam ndi va cam ndi cod bd sung tao
H. pluvialis) sau 55 ngay thi nghiém. Sinh truong
cta ca hoi dat cao nhat & 16 d6i chimg 1 khi ca
duoc cho an bﬁng cam ngoai, thé hién qua 3
thong sb sinh trudong déu dat cao nhét (chiéu dai:
46,0+0,5 cm; chidu rong: 14,5+1,0 cm; khdi
luong ca dat 1,93+0,30 kg), tiép theo 1a 16 thi
nghiém an thic dn c6 bd sung thém tao H.
pluvialis (chidu dai: 41,5+1,5 cm; chiéu rong
12,25+1,0 cm, khdi lwong ca dat 1,25+0,42 kg)
va thip nhit 1a 16 ddi chimg 2 cho in bang cam
noi (chiéu dai: 40,5+1,00 cm, chiéu rong:
12,25+0,5 cm, khdi luong ca dat 1,14+0,20 kg).
Nhu vdy, so voi sinh trudng cua ca hdi van duoc
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nuoi béng cam ngoai, sinh trudng cua ca hdi 616  hai 16 cho an bang cam ndi va cho an bang cam
thi nghiém con thip, chi dat 64,77% vé khéi ndi co bd sung thém sinh khdi tao H. pluvialis
luong, 90,21% vé chiéu dai va 86,20% vé chiéu (p>0,05). Tuy nhién, so sanh 2 16 nay voi 16 ca
rong. Phan tich théng ké ANOVA da cho thiy  hdi an bang cam ngoai cho thiy c6 su sai khac co
khong c6 su sai khac co ¥ nghia vé sinh truéng & ¥ nghia thong ké sinh hoc (p<0,05).

Bdng 2. Thanh phan dinh dudng, kim loai ning, vi sinh vét tong s6 va ham luong astaxanthin cua
sinh khoi tao H. pluvialis HB dugc dung dé phoi trdn véi thirc dn nudi ca hoi

STT Tén chi tiéu tha Pon vi Phuong phép thu Két qua
% CK* HPLC Methods for 3,96
1  Ham lugng astaxanthin pharmaceutical analysis- (90,5% ¢ dang ester)
George Lunn
2 Ham lugng Lutein % CK nhu trén 0,05
Ham lugng -caroten % CK nhu trén 0,04
4 Ham lugng % CK nhu trén 0,01
Canthaxanthin
5 Ham lugng protein % Tham khao 28,17
; TCVN4295:1986
6  Ham lugng tro % nhu trén 8,65
7 Doam % nhu trén 5,59
] Ham lugng % Theo huéng din ciia FDA 52,44
cacbonhydrate
9  Ham lugng chi Pb mg/kg  AOAC 999.10:2002 KPH (LOQ = 0,05)
10 Ham lugng As mg/kg  AOAC 986.15:2002 KPH (LOQ =0,05)
11 Ham lugng thuy ngan Hg mg/kg  AOAC 971.21:2002 KPH (LOQ = 0,05)
12 Coliforms MPN/g ISO 4831/2006 Khong co6 */nil
13 Tong sd nAm mdc CFU/g FAO, FNP 14/4, 1992 <1,0x 10
14 Salmonella ISO 6579/2002 KPH

% CK*: % chét kho; (*) Gidi han phat hién ctia phuong phap MPN (<0,3) dugc coi 1a khong c6; KPH: Khong
phat hién.

AU(x100) 1AU(x100)
A B p—

1480nm4nm (1.00)

—— 3416501

739613

143465

39363

0.0 10 20 30 470 50 60 min

Hinh 2. Sac ky d6 astaxathin chuan (A) va astaxanthin duoc tach tir tao H. pluvialis HB (B)

473



Ung dung sinh khéi tao Haematococcus pluvialis gidu Astaxanthin

Sinh trudng cta ca hdi ¢ 16 thi nghiém cho w
an bé’lng cam ndi c6 bd sung ﬂthém sinh khéi tao 0
con thap. Nguyén nhan c6 thé giai thich la do su
khéc nhau vé thanh phan dinh dudng ban diu
(dac bi¢t la ham lugng protein va ham luong
chat béo) trong 3 loai thirc dn cua ca (bang 1).
Ham lugng protein va ham lugng chit béo ¢
trong cam ngoai chiém ty 1¢ cao nhit (41 va

Kich thwé'c ca (cm)
5

Khéi hrong ca (kg)

21% khéi lugng cam), trong khi d6, ham lugng Wi e 163
ndy trong 2 loai cdm ndi va cam ndi c6 bo sung O Chiéu daii € Chiéu ring [ Khdi hegg ci
tao H. pluvialis c6 ham lugng thap hon 2-3 lan, Hinh 3. Sinh trudng cta ca hoi
tuong ng. o cac 10 thi nghiém khac nhau
A

Hinh 4. Anh chup minh hoa kich thudc cta ¢4 & cac 16 d6i ching (an cam ngoai),
16 thi nghiém an cam ndi va dn cam ndi c6 bod sung thém 61 mg astaxanthin
tir sinh khoi vi tao H. pluvialis HB/ 1kg thirc an
A, B, C: anh chyp d;}i dién ca ¢ ca 3 16 thi nghiém va doi ch}'rng; D: an cam Phép; E: an cam Viét Nam; G: an
cam Viét Nam c6 bo sung thém 61 mg astaxathin tir sinh khoi vi tdo H. pluvialis HB/1kg thirc an.

LODOCHING 10DOICHING |
(ANCRUVIET M N i

HEM
LO DOI CHUNG s (AN CAM VIET NAM COBO
(AN CAM VIET NAM) %  SUNGTAO HAEMATCOCCU:

1

Hinh 5. Anh minh hoa vé mau sic thit c4 hdi & 3 cong thuc
duoc nuoi bang thirc an khac nhau

A. an bang cam ngoai; B. dn bang cam nodi; C. an bang cam ndico bd
sung 61 mg astaxanthin tir sinh khéi tio H. pluvialis HB/1 kg thirc an;
D. anh chup dong thoi thit ca hdi & ca 3 16 thi nghiém va déi chimg; E.
Thanh mau sic dé so sanh mau sic cua ca & cac thi nghiém khac nhau.

Puoaemofed
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Hinh 4 chi ra sinh truong ctia c4 hoi van &
cac cong thirc bo sung thirc an khac nhau.

Két qua vé mau sic cua thit ca hoi sau khi
cho an bfing 3 loai thirc an khac nhau dugc trinh
bay ¢ hinh 5. Sau 55 ngay nudi, ching t6i nhan
thiy c6 sy khac biét vé mau sac thit phi 1€ gitra 3
16 thtre dn khac nhau. Mau sic phi 1é cua ca hdi
d6 dep nhit ¢ 16 di ching 1 (cho dn bang thirc
in cam ngoai), tiép d6 1a ¢ cong thic cho in
bang cam ndi c6 bo sung thém tao H. pluvialis va
cudi cung 1a cong thirc cho an béng cadm noi, thit
ca c6 mau do nhat. Nhu vay, viéc bod sung sinh
khbéi tao H. pluwvialis HB & ham lwong
astaxanthin 61 mg/ kg thirc an chua cho hiéu qua
rd rét 1én mau sdc cua thit ca hdi so v6i 16 an
thirc 4n c4m ngoai nhung lai t6t hon hin so véi
16 chi dn cam ndi. Pidu nay cho thiy nguyén
nhén ¢6 thé 1a do ham luong astaxanthin dua vao
thirc an cta 16 thi nghiém con thap (61 mg/kg
thirc an) so v&i cac khuyén cdo thuong st dung
la 100 mg astaxanthin/kg thuc an. Cam nhap
ngoai da c6 thé dugc bo sung ham lwgng 100 mg
astaxathin/ kg thirc an. Ngoai ra, thoi gian cho ca
an cam c6 phdi tron sinh khdi tao H. pluvialis
ngin (55 ngdy) nén mau sic cia thit ca & 16 thi
nghiém chua biéu hién rd so vé6i 16 cho an cam
ngoai. Mot nguyén nhan khach quan nira c6 thé
do nhiét d6 bao vién thirc an cao (>132°C) ciling
c6 thé da anh huong dén té bao tao H. pluvialis
cling nhu lam cho ham lugng astaxanthin trong
sinh khéi tao bi phan huy trong thirc dn do d6 da
lam gidm ham lugng astaxanthin thyc cé trong
thirc an. L6 ca hdi chi cho dn cam noi khong bo
sung astaxathin 12 kém nhét so véi 2 16 con lai.
Két qua cuia chung t6i thu dugc ciing twong dong
voi két qua cong bd cua Storebakken et al.
(1986) khi tac gia nay cho rang khéi lwong ca hoi
phai dam bao tot truéc khi dugc an bo sung
astaxanthin va viéc b6 sung astaxanthin phai
trong thoi gian tuong d01 dai (24-26 tuan) méi
dat dugc mirc do sic td trong thit c4 phi hop va
dap tng cho thi truong tiéu thuy.

Theo Torrissen et al.  (1989) [12],
Storebakken & No (1992) [9] ciing da cong bo
rang chi c6 10% astaxanthin cé trong khau phan
an cta ca hodi dugc gilr lai trong thit ca. Sy hap
thy astaxanthin trong khiu phdn n cua ca hdi
thdp dugc giai thich 1a do b may tiéu héa cia
ca tiéu hoa kém dbi vai sic to nay. Carotenoid

(astaxanthin) 14 nhitng hop chit ky nudc nén
khong dé dang hoa tan trong mdi truong dung
dich nuéc ¢ duong tiéu hda cua ca hdi. Do do,
mot khau phan dn c6 chira ham lugng chat béo
cao s€ lam tang kha ndng hoa tan cua
astaxanthin, tir d6 tang hiéu suat ling dong cua
astaxanthin trong thit ca hoi [1, 8, 11]. Pay
ciing 1a nguyén nhan dé giai thich sy hip thu tét
astaxanthin & cong thiic cho an bang cAm ngoai
khi ham lwong chit béo & loai thirc in nay cao
hon gip 3 va 4 ldn so voi loai thic dn cam
noiva cam ndico bd sung tao H. pluvialis.

Phén tich thanh phéin dinh duéng trong thit
ca

Két qua phan tich thanh phan dinh dudng,
ham lugng kim loai ning cta thit ca hoi & cac 16
cho an bang cic loai thirc an khac nhau cho
thdy, thanh phan dinh dudng cia thit ca hodi
khong c6 sy sai khac nhidu vé ham lugng
protein, cac nguyén té khoang va kim loai ning
khi cho dn bang 3 loai thirc dn khac nhau. Chi
riéng chi tiéu dinh dudng ca cia ca hdi van & 16
n cam ndi c6 bd sung tao H. pluvialis HB (cb
gia tri 1a 1303,19 ppm) cao hon gip 2,09 va
4,26 1an so v6i ham luong nay & 2 16 cho in
cam nhdp ngoai va cam ndi, lan luot (bang 3).
Ham lugng céc kim loai nang c6 trong thit ca
hoi phan tich déu nam trong ngudng gidi han
cho phép ctua nguyén li¢u thit twoi dugc dung
trong thyc pham (TCVN 7046: 2002) [10].

Két qua phan tich ham luong lipid va thanh
phan axit béo cua thit ca hdi & cac 16 cho in
bang cic loai thic an khac nhau cho thiy,
khong co su sai khac nhiéu vé dang axit béo co
trong thanh phan thit c4 hoi khi cho an bang 3
loai thirc an khac nhau. Tuy nhién, thinh phan
DHA (C22: 6n-3), mdt axit beo khong bao hoa
da nbi doi, rat quan trong, dat gia tri cao nhét la
7,12% so v6i axit béo tong s6 ¢ 16 ca hdi dugc
in cam ndi co6 bd sung tio H. pluvialis, ham
luong nay cao hon 1,69 va 1,2 lan so v&i ham
luong DHA tuong tng trong 16 cho an bing
cam ngoai va cam noi (bang 4). Két qua nay da
chirmg minh rang, viéc bo sung sinh khdi tao
H. pluvialis vao thanh phan thirc an cho c4 hoi
da lam ting chat lugng thit c4 so voi khi khong
bd sung tao va tuong duong chit luong véi cam
nhdp ngoai.

475



Ung dung sinh khoi tao Haematococcus pluvialis giau Astaxanthin

Bdng 3. Thanh phan dinh dudng, ham lugng kim loai ning cua thit ca hdi van & cac 16 thic dn

khac nhau
STT Chi tiéu phan tich Ponvi Lodbiching1 Lo dbiching2 Lo thi nghiém
1 Nito tong s6 (N) % 3,092 3,328 2,706
2 Protein % 19,325 20,800 16,913
3 Phdtpho tong sb (P) % 0,218 0,236 0,276
4  Tro % 1,761 1,130 1,462
5 Am % 62,556 76,431 65,864
6  Kali(K) % 0,272 0,263 0,228
7 Natri (Na) % 0,031 0,028 0,039
8  Canxi(Ca) ppm 622,34 305,85 1303,19
9  Magie (Mg) ppm 240,625 192,187 229,687
10  Sit (Fe) ppm 9,70 5,39 7,69
11 Magan (Mn) ppm 0,503 0,252 0,643
12 Coban (Co) ppm 0,007 0,004 0,006
13 Dong (Cu) ppm 1,720 1,835 1,911
14  K&m (Zn) ppm 8,55 6,25 10,76
15 Chi (Pb) ppm 0,065 0,062 0,061
16  Cadimi (Cd) ppm 0,004 0,001 0,001
17 Asen (As) ppm 0,0030 0,0034 0,0040
18  Crom (Cr) ppm 0,625 0,390 0,703
19  Thuy ngin (Hg) ppm 0,306 0,545 0,028

Bdng 4. Ham luong lipid va thanh phan axit béo cua thit c4 hdi vin & cac 16 thi nghiém va dbi

ching
Ham luong cic axit béo (% so véi tong sb axit béo- TFA)
STT  Thanhphin LOdOIChINEl b himg2 Lo thi nghiem (cdm trong nuéc
(cam nhap . . . 1 X -
. (cam trong nudc) c6 bd sung H. pluvialis)
ngoai)

1 14: 0 2,74 3,17 2,89
2 16: 0 18,16 21,08 22,10
3 16:1n-7 5,09 5,97 4,32
4 18:0 5,23 6,22 6,61
5 18:1(n-9) 37,89 36,67 36,41
6 18:2(n-6) 14,97 14,39 14,63
7 18: 3(n-3) 1,99 2,18 2,43
8 19:0 6,39 - -
9 20:2n-6 - 1,14 -
10 20:1n-9 - 0,95 -
11 20:2(Intstd) - 0,48 -
12 20:4n-6 1,99 1,61 1,72
13 22:5n-6 0,84 0,73 -
14 22:6n-3 4,22 5,84 7,12

Lipid tong s0 (% sinh 3.51 4,44 3.91

khdi tuoi cua cd)
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KET LUAN

Khi b6 sung sinh khéi tao H. pluvialis vio
thirc an cho ca hdi véi ham lugng astaxanthin
tuong ng dat 61 mg/kg thic an chua cé tac
dung rd rét 1én sinh trudng ciing nhu mau sic
thit ctia c4 hdi van. Sinh truéng cia ca hdi ¢ 16
cho an cdm nhdp ngoai dat cao nhét, véi gia tri
vé chiéu dai, chiéu rong va khdi luong ca déu
dat cao nhit (chiéu dai: 46,0£0,5 cm; chiéu
rong: 14,5+1,0 cm; khi lugng ca dat 1,93+0,30
kg), tiép theo 1a 16 thi nghiém an thirc dn cé bod
sung thém tao H. pluvialis (chidu dai: 41,5+1,5
cm; chiéu rong 12,25+1,0 cm, khdi luong ca dat
1,25+0,42 kg) va thap nhat 1a 16 ddi chung 2
(chiu dai: 40,5+1,00 cm, chidu rong: 12,25+0,5
cm, khdi luong ca dat 1,14+0,20 kg). So voi
sinh truong ¢ 16 cho an bang cam nhip ngoai,
sinh truong cla c hoi & 10 thi nghiém chi dat
64,77% vé khéi luong, 90,21% vé chiéu dai va
86,20% vé chiéu rong. Tuong ty, mau sdc thit
ca hoi d6 dep nhit ¢ 16 cho an bang thuc an
cam ngoai, tiép do6 1a 16 thirc an c6 bd sung thém
tao H. pluvialis va cubi cung 1a 16 chi cho in
cam noi.

Xét vé thanh phan dinh dudng va axit béo
cta thit ca, viéc bd sung thém sinh khéi tao
H. pluvialis vao thanh phan thirc dn cua ca da
lam ting chat luong cua thit c4 hoi, diac biét 1a
ham lugng canxi va axit béo docoxahexaenoic
(DHA) trong thit ca. Ham lugng canxi dat gia
tri 1303,19 ppm & 16 thi nghiém &an thuc an co
b6 sung vi tao H. pluvialis, cao hon gp 2,09 va
4,26 lan so v6i ham lugng nay & 2 16 cho an
cam nhap ngoai va cam trong nudc, lan luot.
Tuong tu, ham lugng DHA trong 16 thi nghiém
dat gia tri 7,12% so voi axit béo téng sb, cao
hon 1,69 va 1,2 14n so véi ham lugng nay ¢ 2 16
con lai, tuong ung.

Céac két qua nghién ciru thu duge ¢ trong
nghién ctu ndy hoan toan mé&i dbi vai
Viét Nam. Tuy nhién, ing dung sinh khéi tio
H. pluvialis cho nudi cd hdi méi dugc thir
nghiém so b, can tiép tuc cic nghién ciru sdu
hon vé phéi tron sinh khdi tao c6 ham lugng
astaxanthin khdc nhau nhim ning cao chét
luwong thit cling nhu mau sdc cta ca hdi duge
nuodi & Viét Nam.

Léi cim on: Cong trinh dugc hd trg kinh phi tir

dé tai thuoc chuong trinh Ung dung Cong nghé
sinh hoc trong thuy san “Nghién ctru cong nghé
nudi vi tdo Haematococcus pluvialis va cong
nghé chiét xudt astaxanthin” do Bo Nong
nghiép va Phat trién Noéng Thon 2010-2013
quéan ly cho Phong Coéng nghé Tdo, Vién Cong
nghé sinh hoc; Xin cam on cong ty C6 phan
Thuy dién Chu Va, huyén Tam Pudng, tinh Lai
Chau da giup d& dé tai thyc hién thi nghiém trén
ca hdi nudi tai Cong ty.

TAI LIEU THAM KHAO

1. Einen O., Roem A. J., 1997. Dietary
proteinrenergy ratios for Atlantic salmon in
relation to fish size: growth, feed utilization
and slaughter quality. Aquacult. Nutr., 3:
115-126.

2. Gouveia L., Rema P., 2005. Effect of

microalgal biomass concentration and
temperature on  ornamental  goldfish
(Carassius auratus) skin pigmentation.

Aquacult. Nutr., 11(1): 19-23.

3. Gouveia L., Rema P., Pereira O., Empis J.,
2003. Colouring ornamental fish (Cyprinus
carpio and  Carassiusauratus)  with
microalgal biomass. Aquacult. Nutr., 9(2):
123-129.

4. Horwitz W., 2000. Official method of
analysis of AOAC International. Published
by AOAC International Suite 500, 481
North  Frederick Avenue, Gaitherburg,
Maryland 20877-2471, USA.

5. Pang Diém Hoéng, Hoing Minh Hién,
Nguyén Dinh Hung, Hoang S§ Nam, Hoang
Lan Anh, Ng6 Hoai Thu, Dinh Khanh Chi,
2007. Nghién ciru vé qua trinh sinh tong
hop DHA tir cac loai vi tao bién di dudng
md&i Labyrinthula, Schizochytrium va Ung
dung. Tap chi Khoa hoc va Cong nghé,
45(1B): 144-154.

6. Ping Diém Hdng, Dinh Pic Hoang,
Nguyén Thi Thiy, Hoang Thi Lan Anh,
2010. Lya chon moi truong toi vu dé nuodi
trong vi tao luc Haematococcus pluvialis
gidu astaxanthin. Tap chi Sinh hoc, 32(2):
43-53.

7. Nguyén Vian Mui, 2001. Thyc hanh héa

477



Ung dung sinh khoi tao Haematococcus pluvialis giau Astaxanthin

sinh hoc. Nxb. Khoa hoc va Ky thuat, phém tur thit. Thit twoi-qui dinh k¥ thuat.
Ha Noi. TCVN 7046: 2002.

8. Nickell D. C., Bromage N. R., 1998. The 11. Torrissen O. J., 2000. Dietary delivery of
effect of dietary lipid level on variation of carotenoids. In: Decker, Eric, Faustman,
flesh pigmentation in rainbow trout Cameron, Lopez B., Clemente J. (Eds)
Oncorhynchus mykiss. Aquaculture, 161: Antioxidants in Muscle Foods: Nutritional
237-251. Strategies to Improve Quality. John Wiley

& Sons, New York, p. 281.

9. Storebakken T., No H. K., 1992, ]
12. Torrissen O. J., Hardy R. W., Shearer K.D.,

Pigmentation of rainbow trout. Aquaculture,

100: 209-229. 1989. .Pigmentgt.ion of salmpnids -
\ _ carotenoid deposition and metabolism. CRC
10. Tiéu chuan Viét Nam, 2002. Thit va cac san Crit. Rev. Aqua. Sci., 1: 209-225.

AN INITIAL RESEARCH OF APPLICATION OF ASTAXANTHIN RICH
Haematococcus pluvialis BIOMASS AS SUPPLENENT DIETARY
FOR SALMON FISH IN VIETNAM

Luu Thi Tam', Le Thi Thom', Nguyen Cam Ha', Le Ha Thu’, Dang Diem Hong'

'Institute of Biotechnology, VAST
*DaLat University

SUMMARY

This study examined the effects of feed containing astaxanthin from Haematococcus pluvialis biomass on
growth and flesh pigmentation in salmon cultured in Vietnam. The salmon fish with an initial weight of 0.7
kg were used in this experiment. The fish were fed with three different feeds: imported bran (from France),
domestic bran (bran produced in Vietnam) and domestic bran added with astaxanthin from Haematococcus
pluvialis alga biomass) in an experiment lasting for 55 days. Obtained results have shown that feed was
supplemented with H. pluvialis biomass (with astaxanthin concentration approximate 61 mg.kg" feed) has no
significant effect on the growth and flesh pigmentation of salmon. Growth of fish fed with feed supplemented
H. pluvialis was lower than that fed with the imported bran, i.e. growth parameters, such as weight, length and
width were about 64.77, 90.21 and 86.20 percent, respectively. However, the flesh quality of salmon was
improved, particularly, canxi and DHA contents (docosahexaenoic acid - DHA; C22:6 n-3) of the flesh was
significantly higher (p<0.05) in salmon fed the feed supplemented with H. pluvialis compared to salmon fed
the unsupplemented feed. The calcium content of salmon flesh in experimental group was higher 2.09 and
4.26 times; DHA content was higher 1.69 and 1.2 times than that in salmon fed by the imported bran and the
domestic bran, respectively. Obtained results in this report have shown that astaxanthin from H. pluvialis alga
was supplemented into feed can improve the quality of salmon flesh.

Keywords: Haematococcus pluvialis, astaxanthin, salmon, supplementary feed.
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