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TOM TAT
Astaxanthin 1a chat mau thugc nhém carotenoid cé hoat tinh khang oxi héa manh ciing
Mot s6 chite nang sinh hoc quan trong. Trong qud trinh san xudt chitin/chitosan tir vé
cua, chiing ta c6 thé tach chiét va thu nhdn astaxanthin cé gia tri siz dung cao, dong thoi
giam thiéu 6 nhiém méi trwong. Nghién cizu nay nham xdc dinh nhiét dé, thoi gian va ty
I¢ dung mdi chiét astaxanthin thich hep. Vé cua diroc ngdm chiét bang dau hiedng dwong
V6i ty 1é dau hudng duwong/ vé cua la (1/1-5/1), ngam chiét & (60-100°C), trong (1-5
gio). Ham heong astaxanthin cao nhdt thu dwoc 1a 147,58pug/ml véi ty 1é ddau hwong
duwong/ vo cua la 3/1, nhigt d 90°C va ngam trong thoi gian 5 gio.
Tir khoa: Astaxanthin, vé cua, dau hwdng diong
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ABSTRACT
Astaxanthin is a pigment of the carotenoid group with strong antioxidant activity and
several important biological functions. During the production of chitin / chitosan from
crab shells, we can extract and obtain high value astaxanthin, while minimizing
environmental pollution. This study aimed to determine the appropriate temperature,
time and solvent extraction rate of astaxanthin. Crab shells are soaked in sunflower oil
with the ratio of sunflower oil / crab shells (1/1-5/1), soaked at (60-100°C), for (1-5
hours). The highest astaxanthin content obtained was 147.58ug / ml with the soybean
oil / crab shell ratio 3/1, at 90°C and soaked for 5 hours.
Key words: Astaxanthin, crab shell, sunflower oil.

MO PAU 15%, ham luong astaxanthin chiém 1-3%.
Theo béo c4o cua tinh Ca Mau nam 2019,  Trong thuc té san xuat, phé liéu cua dé bi
toan tinh c¢6 khoang 70% dién tich nudéi  won thdi gay ton that cac thanh phan co6
tdm-rirng, tdm quang canh truyén théng,  gia tri va & nhidm méi truong dang ké.
tém-laa déu co tha nudi cua két hop, tong  Trong vo cua, astaxanthin 1a thanh phan
dién tich wdc dat khoang 100.000 ha, ning  rat dé bi oxy hoa, gay lang phi nguén hop
suit dat binh quan 40-50 kg/ha/nam,  chat quy ty nhién.

trong wng khoang 5.000 tin/nam. Trong  Astaxanthin [a mot hop chét ¢d nhiéu tac
qua trinh ché bién cua, phan thai ra gom  dung da dwoc cdng nhan, dic biét trong
mai va xuong lén dén 50% khoi lwong  linh vyc y dugc. Cac nghién ciu gan day
cua. Trong thanh phan phé liéu cua, ham  cho thiy astaxanthin 1a chat c6 kha ning
lugng chitin chiém 16-20%, ham luong  chdng oxy héa manh, c6 loi cho hé mién
khoéng 60-70%, ham luwong protein 10-  dich, hé co tim, diéu tri ung thu va trong
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diéu tri 130 hoa da (Rao et al., 2014) [1].
Astaxanthin 1 carotenoid gia tri cao nhat
hién dang duoc sir dung trong nhiéu cac
nganh cong nghiép va dugc pham. Céc
nghién ctru méi di goi ¥ rang astaxanthin
13 mot chat chdng oxy hoa manh mé& c6
kha nang cao hon cac loai khac
carotenoids (cao gip 10 lin so véi
zeaxanthin, lutein, [B-carotene va
cantaxanthin; Miao va cong su, 2013)[2]
va cac vitamin, c¢6 thé c6 hiéu qua cao
trong viéc giam DNA thiét hai, cai thién
hé théng mién dich, gan va chtrc niang tim
bang cach 1am ting qua trinh san xuét
khang thé va té bao T, bao vé anh sang tia
cuc tim, viém, thoai héa diém vang lién
quan dén tudi tac va ung thu, loai bo lipid
peroxidation trong mang té bao va thic
day strc khoe tim mach bang cach stra doi
mic cholesterol trong huyét twong
(Miao et al., 2006)[3].

Cac nghién ctu cho thiy rang dic tinh
chéng oxy héa cuia astaxanthin cao gap 10
lan so v&i beta-caroten, gip 100+500 lan
so voi vitamin E (Miki, 1991)[4], ngoai ra
con cao hon lutein va zeaxanthin. Bac
tinh chéng oxy hoa cua astaxanthin dugc
xem 1a nguon loi 16n cho st khoe ciia con
nguol.

Chinh vi astaxanthin c6 nhiéu tac dung
quan trong nén ciing c6 rat nhiéu nghién
ctru thu nhan astaxanthin nhu Jinxia va
cong su (2019) [5] da nghién ctru ngam
chiét astaxanthin tir vo tdm bang ethanol.
Hui Ni (2008) da nghién ctu cho biét viéc
chiét xuat astaxanthin theo cac phuong
phap qua xir ly axit, kiém hay nhiét do co
thé dan dén su pha huy mot lugng I6n
astaxanthin [6]. Theo Hanif Hooshmand
et al. (2017): khi chiét carotenoid tir phé
liéu cua, ning suat carotenoid cao nhat thu
dugc bang cach chiét véi dau huéng
duong 1a 0,97 mg/g [7]. Tuong tu, ning
suat khai thac carotenoid tir chat thai cua
bang dau dau nanh 0,181 mg/g, dau mé
0,161 mg/g va dau cdm gao 0,159 mg/g.
Theo Anderson (1975) da dua ra quy trinh
trich ly carotenoid tir phé liéu tém trong
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dung mdi dau nanh [8]. Dau nanh dugc
cho vao phé liéu sau d6 tron 1an vao voi
nhau va giit & mot nhiét d6 nhét dinh. Dau
nanh sau d6 duoc tach bang céach ly tam,
qua trinh trich ly carotenoid bang dau tir
phé liéu gidp xac cd thé két hop véi qua
trinh san xuat chitin — chitosan (M.N.
Sachira va cong su ,2004) [9].

Chinh vi vay, viéc nghién cau trich ly
astaxanthin tir phé liéu vo cua bang dau
huéng duong nham tan dung duoc ngudn
chua astaxanthin vao mét sé ung dung
hiru ich nhu 1am thuc pham chic ning cho
con ngudi, gop phan giam thiéu 6 nhiém
moi trudng.

NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CUU

Nguyén vat ligu

Nguyén li¢u

V¢ cua bién (Scylla paramamosain) dugc
chon 1a d6i twong nghién ctu.

Dau huéng duong Tuong An

Thanh phan: 100% dau huéng duong
nguyén chat tinh luyén.

San pham caa: Cong ty ¢6 phan dau thyc
vat Tuong An

Thu mdu va bdo qudn mdu

V6 cua dugc lay tir nguyén lidu cua ché
bién tai Cong ty co phan ché bién XNK
thuy san tinh Ba Ria-Viing Tau. Nguyén
liéu sau khi Iay duoc van chuyén ngay
bang thung xdp céach nhiét cd bao quan
nuéc da, nhiét d6 < 5°C vé phong thi
nghiém. Nguyén li¢u truéc khi st dung
duoc ria sach, dé rdo trong thoi gian 5
phut. Trong treong hop chua lam ngay thi
raa sach, dugc bao goi va mang di bao
quan dong & diéu kién nhiét a6 —20°C tai
phong thi nghiém Trung tdm thi nghiém
thuc hanh Truong Pai hoc Cong nghiép
thuc pham Tp H6 Chi Minh,

Phwong phap nghién ciru

Thi nghiém khdo sat nhigr d@é chiét
astaxanthin thich hep

V6 cua sau khi ra dong duoc 1am sach, sy
kho va nghién nho bang cbi chay gd.
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Can chinh x4c 10 g vo cua khd nghién
nho, ngdm vao dau huéng duong theo ty
1& dau huéng duong/ vo cua 1a 3/1. Bit kin
binh va miéng binh tam giac dé tranh anh
sang.

Binh tam giac chira hdn hop dau huéng
duong, vo cua dugc dem cho vao bé 6n
nhiét & nhiét do tir 60°C, 70°C, 80°C, 90°C
va 100°C trong thai gian ¢6 dinh 1a 3 gio.
Sau khi trich ly, tach riéng phan vé cua,
thu duoc dich dau chira astaxanthin. Pem
dich nay dinh mirc ¢én 50 ml va loc qua
gidy loc trong diéu kién khéng anh sang.
Dich loc dugc dem di do quang phd &
budc séng 468nm. Dua vao do hap thu
anh sang vira do va phuong trinh duong
chuan astaxanthin dé xac dinh ham luong
astaxanthin caa mau thi nghiém.

Thi nghiém khdo sat théi gian chiét
astaxanthin thich hep

V6 cua sau khi ra dong duoc 1am sach, sy
khd va nghién nho bang céi chay gd.

Can chinh xac 10 g v6 cua khé nghién
nho, ngdm vao dau huéng duong theo ty
16 ddu huéng duong/ vo cua 1a 3/1. Bit kin
binh va miéng binh tam giac dé tranh &nh
sang.

Binh tam gi4c chtra hdn hop dau, vo cua
duogc dem cho vao bé 6n nhiét & nhiét do
thich hgp thu dugc ¢ thi nghiém trén trong
thoi gian tr 1, 2, 3, 4 va 5 gio. Sau khi
trich ly, dich chiét duoc xir 1y twong tu thi
nghiém trén

Thi nghigm khdo st ty I dung mai chiét
astaxanthin

V6 cua sau khi ra dong dugc 1am sach, sy
kho va nghién nho bang cdi chay gd.

Can chinh xac 10 g vo cua khd nghién
nho, ngdm vao dau huéng duong theo ty
1& dau hudéng dwong/ vo cua theo cac ty 1é
1/1-5/1. Bit kin binh va miéng binh tam
giac dé tranh &nh sang.

Binh tam gi4c chtra hdn hop dau, vo cua
duoc dem cho vao bé 6n nhiét & nhigt d¢
va thoi gian thich hop thu duoc ¢ thi
nghiém trén.

Sau khi trich ly, dich chiét dugc xu ly
tuong tu cac thi nghiém trén
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Phwong phap phan tich
Phwong phap phan tich ham lwgng 4m
Ham luwong am trong vo cua duoc phan
tich theo tiéu chuan 1SO 1442:1997 [10]
Phuwong phiap phén tich ham lwgng
astaxanthin trong vé cua
Ham lugng astaxanthin trong voé cua dugc
phan tich theo phuong phap cua
Metusalach va Tolasa va cong su [11].
Can chinh x4c 1g mau cho vao 6ng dong
hoa (hay céc thuy tinh). Thém 5ml dung
moi chira hexan hay isopropanol véi ty 1€
3:2 (v/v). Bdng hoéa trong 2 phat véi téc
d6 15000 vong/ phut. Bé yén 30 pht. Sau
d6 tién hanh loc qua giay loc Whatman
No.1. Tach chiét 3 lan. Dich chiét duogc
dung trong binh chiét va bd sung thém
nuéc mudi sinh 1y véi ty 18 1:2. Lac nhe
binh chiét va dé yén trong 10 phat ¢ nhiét
d6 phong cho tach pha hoan toan. Tach bo
pha dudi, lay pha hexan bén trén. Sau do,
riz@a pha hexan bang nuéc mubi sinh 1y.
Tién hanh cd quay chan khéng & 40°C dé
bay hoi hexan. Hoa tan mau véi ete dau
mo va dinh mac 10ml. Sau d6, tién hanh
pha lodng mau va do do hap thy cia dung
dich & budc sdng 468nm (Aases), dung eter
dau mo 1am dung dich so sanh.
Ham luong astaxanthin tong sé trong mau
dugc tinh theo cong thic cua Saito va
Regier (1971)

X ADYV
C(mg/g mau)=""-(9)
Trong do:
C: 1a ham lugng astaxanthin (ug/g mau)
A: d6 hap thu cua dung dich & 468nm
V: thé tich pha lodng (ml)
D: hé s6 pha loang
G: trong luong mau kho
0,2: 1a d6 hap thu cua dung dich & budc
song 468nm cua 1lpg/ml astaxanthin
chuan
Phwong phap xir Iy s6 ligu
S6 liéu trinh bay trong bai bao nay la gia
tri trung binh cua 3 lan thi nghiém. Su
khéc biét c6 ¥ nghia vé mat thong ké
(p<0,05) cua cac gia tri trung binh dugc
phan tich trén phan mém SPSS.
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KET QUA NGHIEN CUU VA THAO
LUAN’
Bang 1. Thanh

Két qua kiém tra thanh phan hoa hec
Vo cua

phan hoa hoc cua vo cua bién

Thanh phan Do am

Protein

Tro khoang | Astaxanthin

% 11 +0,5%

16 + 0,52%

51+1,1% | 211* 0,5mg/kg

Nguyén liéu vo cua sau khi mua ¢ Cong
ty ¢ phan ché bién XNK thay san tinh Ba
Ria-Viing Tau dugc dem di kiém tra do
am, ham luong protein, ham luong tro
khoang tai phong thi nghiém, ham luong
Astaxanthin dugc kiém tra tai Vién
Pasteur Thanh phé H6 Chi Minh.

Két qua cho thay trong phé liéu vo cua,
thanh phan tro khoang chiém ty trong Ién
nhat dat 51%, tiép dén 1a ham luong
protein chiém 16 % so v&i ham luong chat
kho, @6 am vo cua khoang 11%, ham
luong astaxanthin la 211mg/kg. T nhirng
phan tich thanh phan hoéa hoc cua vo cua
& trén cho thay, ham lugng astaxanthin
trong vo cua kha cao, nén quy trinh ché
bién phé liéu cua can quan tam thu hdi cac
thanh phan c6 gia tri nay.

Két qua khao sat nhiét do chiét
astaxanthin thich hop

Khi nhiét d6 chiét thay ddi, nhiét do ting
dan tir 60°C dén 100°C ta thdy ham luong
astaxanthin ting cao. Dua trén két qua
nghién ciu ta thiy rang: ham lugng
astaxanthin thu dwoc thap nhat ¢ 60°C
(30,80 pg/ml). Ham lugng astaxanthin
thu dugc cao nhat & 100°C (123,65 pug/ml)
nhung vi & nhiét d6 90°C va 100°C ham
lugng astaxanthin khac nhau khéng cé y
nghia vé mit thong ké (p > 0,05) nén co
thé chon nhiét d6 chiét thich hop nhat 12 &
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90°C (122,46 pg/ml). Piéu nay duoc ly
giai nhu sau: nhiét d6 cao lam tang d6 hoa
tan astaxanthin tir nguyén liéu vao dung
mdi, giam do nhét nén hé sé khuéch tan
ting va lam ting téc do qua trinh trich ly.
Theo Hanif Hooshmand et al. (2017): khi
chiét carotenoid tir phé liéu cua, ning suat
carotenoid cao nhat thu duoc bang cach
chiét voi dau huéng duong 13 0,97 mg/g.
Sachindra va Mahendrakar (2005) da
quan sat thay nhiét do chiét trén 70°C lam
giam ning suat carotenoid tir phé liéu
tom. Do do, cac diéu kién téi uu cho viéc
khai thac cac carotenoids bang dau huéng
duong duoc bao cao la ty 1é dau/ phé lidu
la2:1, & nhiét do 70°C trong thoi gian 150
phut.

Tuy nhién, dé dat duoc két qua tuong tu
ddi vai chat thai tir cua, can nhiéu nhiét
lwong hon so v6i phé liéu tdm do hinh théi
cua cua co 16p vo day hon. Chen va
Meyers (1982) thu duoc san luong sic to
t6i da tir phé liéu bang cach sir dung dau
dau nanh véi ty 1¢é dau/phé lieu l1a 1: 1.
Phuong phap nay la 1am néng phé liéu
bang dau & nhiét d6 80-90°C trong 30
phut.

Qua két qua ¢ hinh 1 cho thay lya chon
nhiét do chiét & 90°C 1a thich hop nhat va
thu dugc ham luong astaxnthin cao nhat.



Chuyén san Phat trién Khoa hoc va Cong nghé s6 7(1), 2021

140.00
E liges 12246 12365
£ 12000

=

z 100.00

Eo 80.00 5836

£ 60.00

%

< 4000  30.80

g

g 20.00 '

£ 0.00

- %0 70 80 90 100

Nhiét d6 (°C)
® Ham lugng ASX trung binh

Hinh 1. B4 thi biéu dién sw anh huong caa nhiét do chiét dén ham luong astaxanthin thu duoc.

Két qua khao sat thoi gian chiét
astaxanthin thich hop

Khi ting thoi gian chiét tir 1 gio dén 5 gio,
ham luong astaxanthin trong dich chiét
ciing tang dan.

O thoi gian chiét 1 gio, ham luong
astaxanthin trong dich chiét thu duoc la
61,39 ug/ml va thoi gian chiét 2 gio la
63,30 pug/ml. Ham lugng astaxanthin thu
duoc & thoi gian chiét 1 gio, 2 gio la thap
nhét va gira 2 gia tri nay khong cO su khéc
nhau c¢6 ¥ nghia vé mat théng ké (p >
0,05).

160.00
140.00
120.00
100.00
80.00
60.00
40.00
20.00
0.00

61.39

Ham lugng ASX trung binh
(ng/ml)

63.30

1

Ham luong astaxanthin thu duoc cao nhat
& thoi gian chiét 5 gio (146,40 png/ml).
Khi thoi gian chiét dai, co du thoi gian dé
dung mdi dau hudng duong va vo cua tiép
xuc vai nhau nén dung mdi sé hoa tan
hoan toan dung chat trong nguyén liéu vo
cua. Tuy nhién khi thoi gian chiét vuot
muc t6i uu thi ham luong astaxanthin ting
khong dang ké ma con lam ting chi phi
trong qua trinh chiét.

Qua két qua ¢ hinh 2 cho thay lya chon
thoi gian chiét ¢ 5 gio la thich hop nhat dé
thu duoc ham lwong astaxanthin cao nhét.

133.18 147.40

120.50 I I

Thoi gian ( glo)
B Ham luong ASX trung binh

Hinh 2. B4 thi biéu dién su anh huong caa thoi gian chiét dén ham luong astaxanthin thu duoc

Két qua khao sat ty 18 dung mdi chiét
astaxanthin thich hop

Khi ty 16 dau hudng dwong/vo cua ting
dan tr 1/1 dén 3/1 thi ham lugng
astaxanthin thu dugc cling tdng nhanh va
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gitra cac nghiém thac co6 sy khac nhau co
¥ nghia vé mat thong ké (p < 0,05).

Ham luong astaxanthin thu dugc thap
nhat & ty 1é dau/ vo 1a 1/1 (78,30 pg/ml)
vi ¢ ty & dung mdi thap thi dung moi
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khong du ngap hoan toan dé hoa tan
astaxanthin c6 trong voé cua nén ham
luong astaxanthin thu duoc thap.

Ham luong astaxanthin thu dugc cao nhat
& ty & 3/1 (147,58 pg/ml). Khi tiép tuc
tang ty 1& dau hudng dwong/vo cua tir 3/1
dau sau nay.

dén 5/1 thi ham luong astaxanthin thu hoi
giam, ¢ ty 183/1 (147,58 ng/ml) dén ty 1¢
5/1 (94,67 ug/ml). Khi ty I¢ dung moi va
nguyén liéu ¢ 5/1 thi nong d6 astaxanthin
trong dung dich dau bi lodng, s& gay kho
khan cho qua trinh xtr ly

Ty 1& dau/vo (g)

160.00
140.00
120.00
100.00
80.00
60.00
40.00
20.00
0.00

112.58

2/1

78.30

11

Ham lugng ASX trung binh (pg/ml)

147.58

31

123.42

4/1

94.67

5/1

B Ham lugng ASX trung binh

Hinh 3. P4 thi biéu dién sy anh huong cua ty 1é dung mdi chiét dén ham luong
astaxanthin thu duoc

Qua két qua ¢ hinh 3 cho thay lya chon ty
1& dung mdi chiét 3/1 (g) 1 thich hop nhat
dé thu dugc ham lugng astaxanthin cao
nhat.

KET LUAN VA PE XUAT

Ham luong astaxanthin thu dugc chiu anh
hudng cta cac nhan té nhu: nhiét d6 chiét,
thoi gian chiét va ty I¢ dung méi/mau.
Ngoai ra con mot sé nhan t6 khac khong
dugc nghién ciru trong bai bao nay.

Diéu kién thich hop dé trich ly astaxanthin
tir vo cua ddi voi dung méi dau huéng
duong la: Nhiét do trich ly 1a 90°C, thoi
gian trich ly 1a 5 gio, ti Ié dung mdi/mau
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1 3:1, ham lugng astaxanthin thu dugc &
ché do t6i luu 1a 147,58 pg/ml.

Pé nang cao hiéu suat thu hoi astaxanthin,
nén tién hanh trich ly astaxanthin nhiéu
lan dé tang hiéu suat thu hoi astaxanthin.
Mic khac, tién hanh trich ly trén céc loai
dung méi dau thuc vat khac nhau nhu dau
me, dau nanh, dau hat cai...va cac loai
dung méi hitu co khiac dé so sanh quy
trinh cu thé tir d6 tim ra dung mai thich
hop nhat cho quéa trinh trich ly. Sau khi
trich ly phai tim bién phap thich hop dé
tach astaxanthin ra khoi dung madi va say
kho astaxanthin. Khao sat thoi gian bao
quan cua dau chera astaxanthin so voi
dung mdi dau ban dau
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