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Ung dung Viscozyme chiét xuat astaxanthin tit Haematococcus

pluvialis

Huynh Ngoc Oanh'"*, Nguyén Minh Ti', Nguyén Tran Minh Ly?, Tran Hoang Diing®

TOM TAT

Astaxanthin la mot hgp chat tu nhién c6 tac dung chéng oxy hda cao hon vitamin C, ¢é tac dung
kich thich tang truang, khang mét s6 bénh, tao mau sac hap dan nén astaxanthin dugc (ng dung
rong rdi trong ndng nghiép, thuc phdm, y hoc, dac biét trong ki thuat nudi ca hoi. Astaxanthin
dugc thu nhan tir cdc nguyén liéu cé ngudn goc tu nhién, bao gém cac loai thly san (vo toém, ca
héi), ndm men dd, vi tdo, hodc tir tdng hap hoa hoc. Trong dé vi téo luc Haematococcus pluvialis
la loai tdo c6 kha ndng téng hop astaxanthin cao. DEé tai thuc hién chiét xuét astaxanthin tir tao
Haematococcus pluvialis nhd su hd trg clia ché pham enzyme Viscozyme. Két qua cho thdy diéu
kién chiét xudt astaxanthin tir tdo bang enzyme téi uu ¢ 40° C, trong 45 phut véi nbng doé Viscozyme
la 2%. Lugng cao chiét astaxanthin thu dugc dat 35,60 mg/g tdo khé vai khd nang chiét xudt chat
hoa tan dat 37%. Chiét xuat astaxanthin s& dung Viscozyme cho két qua tét hon mau déi ching
khong st dung enzyme véi hiéu suat thu dugc dat 38%. Kha nang bét goc tu do ABTS clia cao chiét
astaxanthin cé 1Cso dat 13,53 mg/l, cao gép 3 lan Vitamin C (ICsq 40,50mg/l) va cao hon méau cao
chiét khéng dung enzyme. DE tang dé tan cla astaxanthin da thuc hién tao phic phdi tron gitia
astaxanthin véi B-cyclodextrin. Ty & phéi tron cao astaxanthin/B-cyclodextrin 1/50 hiéu qua hoa
tan astaxanthin la cao nhat tuong ting véi ndng dé astaxanthin 18,85 mg/Il. Két qua nghién cliu tao
tién dé cho cac ing dung bd sung cao chiét astaxanthin tir tao Haematococcus pluvialis vao thuc
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GIGI THIEU

Vén dé st dung cac chat chdng oxy héa cé ngudn goc
ti ty nhién ngdy cang phd bién dan tré thanh méi
quan tam hang dau béi nhiing ting dung cta ching
trong phong chéng bénh tat, ldo hoa, lam dep, ...
trong do astaxanthin c6 tdc dung chéng oxy héa manh
gap 550 1an so véi Vitamin E, ¢6 tac dung kich thich
tang trudng, khang mot s6 bénh, tao mau sic hip dan
nén dugc ung dung tuong d6i rong rai trong noéng
nghiép, thuc phdm, y hoc, dic biét trong linh vuc nudi
ca hoi.

Astaxanthin st dung hién nay dugc thu nhén ti cac
nguyén liéu c¢é ngudén goéc ty nhién, bao gom tii cac
loai thuy san (vo tom, cé héi), ndm men do, vi tdo,
hodc tu téng hop hod hoc. Mic du chiém ti 1¢ 16n,
astaxanthin tong hgp hod hoc gin day bat dau bi han
ché stt dung trong cic san phdm thuc phdm va thudc
do hoat tinh sinh hoc th4p va tinh an toan khong cao !.
O vi tho Haematococcus pluvialis, trong diéu kién ty
nhién ham lugng astaxanthin c6 thé dat 2-3% trong
lugng kho, gap 5000 14n so véi trong ca hoi, gdp 20-50
l4n so véi trong ndm men do6. Hién vi tdo H. pluvialis
dugc coi la ngudn thu nhén astaxanthin thién nhién
rat cé trién Vongz. Tai Viét Nam, hién chua cé nhiéu

nghién ctiu chiét xudt astaxanthin tli vi tdo H. pluvialis
phuc vu muc dich thuong mai. D6 14 Iy do thuc hién
dé tai “Ung dung Viscozyme chiét xudt astaxanthin ti

tdo Haematococcus pluvialis”.

PHUONG PHAP VA NOI DUNG
NGHIEN CUU

Nguyén liéu

Sinh khoéi tdo Haematococcus pluvialis (NIES-144,
National Institute for Enviromental Studies, Nhat)
dugc cung cdp bdi phong Coéng nghé Sinh hoc ctia
Trudng Pai hoc Nguyén Tit Thanh Tp.HCM, thu
nhan & giai doan pha do (tich lay astaxanthin).

Héa chat

Ethanol 99,99% (Chemsol), ABTS (Alfa Aesar); acid
ascorbic (Guangdong Guanghua Chemical); Vis-
cozyme: Novozyme (Pan Mach), ché phdm enzyme
dang dung dich véi thong s6 hoat tinh 700 EGU/g; B-

cyclodextrin (Acros, China).

Trich dan bai bao nay: Ngoc Oanh H, Minh Ta N, Tran Minh Ly N, Hoang Ding T. Ung dung Viscozyme
chiét xuat astaxanthin tir Haematococcus pluvialis. Sci. Tech. Dev. J. - Eng. Tech.; 2(2):79-85.
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Néi dung khao sat va cach tién hanh

- Diéu kién chiét xudt astaxanthin véi ty 1é enzyme:
tdo =10:1 (ml/g) (dayla ti1é d€ nguyén liéu ngap hoan
toan trong dung dich enzyme). V6i cac diéu kién khéao
sat:

Khao st cac yéu t6 nhiét do: 35 (nhiét do phong), 40,
45,50, 55 (°C).

Thai gian xit Iy: 15, 30, 45, 60, 75, 90 (phit);

Noéng d6 enzyme: 0,05; 0,1; 0,2; 0,3; 0,4 (%v/v)

- Chiét xudt astaxanthin: bdng c6n 96° véi ti 1é
240ml/1g tdo, d€ & 40 °C lac trong 1 gio, ly tim thu
dich, can khéi lugng cén xac dinh kha ning chiét xudt
chithoa tan theo cong thtic (tinh trén ham lugng chat
kho)

Chit hoa tan = ((Khdi lugng tdo ban dau - Khéi
lugng cin) : Khdi lugng tdo ban diu)) x 100%

- Dich chiét xuit dem xdc dinh ham lugng astaxan-
thin.

- Dich chta astaxanthin dem c6 quay & 40 °C va siy
3 65 °C thu cao astaxanthin tho.

Hiéu sudt cao astaxanthin th6 = (Khéilugng cao thu
dugc / Khoi lugng tao khd) x 100%

- Khao sat phéi tron tao phtic cao astaxanthin/f3-
cyclodextrin & cac ti 1¢ 1:40, 1:50, 1:60, 1:70 (w/w tinh
theo ham luong chat kho)

Thuc hién phéi tron tao phic ¢ 50 °C, khudy trong 4
gid. Sau do6 sdy, nghién thu bot phtic phoéi tron.
Pénh gia do hoa tan ctia phtic phéi tron cao
astaxanthin/f-cyclodextrin (theo TCVN 6511:2007,
ISO 8156:2005): pha phtic véi nudc cit ty 1¢ 0,02 g
khé/ml, 1ac déu ré6i dun cach thay 15 phut, ly tim &
4000 vong/phiut trong 15 phat. Dich dem xac dinh
lugng astaxanthin. Cén séy kho t6i khoi lugng khong
d6i roi dem cén khéi lugng.

Do tan dugc xdc dinh bang cong thic:

D¢ tan = ((Khdi lugng phiic - Khoi lugng cin)/Thé
tich)) x 100%

Cac phuong phap phan tich
« Phuong phép dinh lugng astaxanthin bang hip
thu quang phd theo Meyer va Du Preez>: do d6
hép thu & budc séng 480 nm va dya vao duong
chuén astaxanthin d€ xdc dinh ham lugng as-
taxanthin thu dugc. Véi phuong trinh duong
chuén y = 0,0467x + 0,0435 (R? = 0,9963).

« Danh gi4 kha ning bét géc tu do ABTS™ (2,2~
azinobis-3-ethylbenzothiazoline-6-sulfonic
acid)?. Cach tinh gid tri ICsq :

- Dung dudng chudn vitamin C, thu dugc phuong
trinhy=ax+b
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- Thay gia tri bat goc tu do 50% vao phuong trinh y =
ax + b dé tinh ICs

Két qua thuc nghiém dugc xt ly bang excel va phan
tich phuong sai (ANOVA) biang phidn mém Minitab.
Mbi khido nghiém dugc thuc hién trong ba lan.
Phuong phdp phén tich phuong sai (ANOVA) véi
kiém dinh LSD dugc sti dung d€ xac dinh sy khéc biét
y nghia (p < 0,05) gitia cdc gia tri trung binh.

KET QUA VA THAO LUAN

Khao sat anh huéng cia diéu kién chiét xuat
astaxanthin tir tdo bang Viscozyme

Viéc chiét xuit astaxanthin bang cac phuong phép xu
1y acid, kiém hay nhiét 6 c6 thé dan dén sy pha hay
mot lugng 16n astaxanthin. Vi thé phuong phap chiét
xuit bang enzyme (ché phim enzyme Viscozyme)

dugc thuc hién trong nghién ctu nay.

Khdo sdt nhiét dé chiét xudt astaxanthin tur
tdo bdng Viscozyme

Khao sat anh hudéng cta nhiét d6 xu ly tdo bing Vis-
cozyme (Hinh 1) dén kha nang thu nhan astaxanthin
va chét hoa tan tif 1 gam tdo nguyén liéu kho ban
dau (& diéu kién thoi gian 30 phit, ndong do enzyme
0,2%v/v). Két qua cho thdy hiéu qua chiét xudt dat
cao nhat ¢ 40 °C vi nhiét d6 cao thudng phan huy cac
chét chéng oxy héa, dic biét 1 astaxanthin®. Trong
thi nghiém nay, 6 nhiét d¢ 45 °C astaxanthin bi phan
hty nhi€u nén hiéu qua chiét xuat thap hon so v6i 540
°C. Tang-Bin Zou va cong su (2013) chiét xuit astax-
anthin tit H. pluvialis bing két hgp siéu dm va hén hgp
dung mai ethanol:etylacetate thu dugc ham lugng as-
taxanthin cao nhat la 23,94 + 0,43 mg/g & nhiét d6 40
°CS®. Trong nghién ctiu nay, ham lugng astaxanthin
chiét xuét 6 40 °C dat 29,74+0,59(mg/g).

Khdo sdt thoi gian chiét xudt astaxanthin tor
tdo bdng Viscozyme

Khao sat (6 nhiét d¢ 40 °C, néng d6 enzyme 0,2% v/v)
trong khoang thai gian tii 15 phut t6i 45 phut ddu tién,
ham lugng astaxanthin va kha nang chiét xuét chat
hoa tan tang c6 y nghia (p<0,05). Trong khoang tu
45 - 90 phut tiép theo, khdng c6 su thay d6i ro rét
(p>0,05). Ham lugng astaxanthin thu dugc cao nhat
4 45 phut dat 30,25+0,52 (mg/g), cao hon 30% so véi
mau d6i chiing. Trong khi kha néing chiét xudt chét
hoa tan cao nhét & 75 phut dat 414+4%, cao hon 156%
5o vGi mau ban dau (DC). Do muc tiéu 1a chiét xuit
astaxanthin nén thoi gian chon 1a 45 phut (Hinh 2).
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Hinh 1: Anh huéng ctia nhiét d6 dén hiéu qua chiét xuat astaxanthin tif tao bang Viscozyme.

35,00
30,00
25,00
= 20,00

E 15,00

Lwong Astaxanthin

10,00

5,00

0,00
BbC 15 30

50%
45%
40%
35%
30%
25%

trich ly CHT (%)

20%
15%

anang

H
3
Kh

5%
0%

Thoi gian (phut)

mmm Luong Astaxanthin

s KhA nENg trich ly CHT

Hinh 2: Anh huéng thai gian xt Iy cia enzyme dén hiéu qua chiét xuat astaxanthin.

Khdo sdtnéng dé enzyme trong chiét xudt as-
taxanthin tirtdo

Két qua nghién ctiu Hinh 3 cho thdy & nong d6 en-
zyme 0,2 (%v/v), ham lugng astaxanthin thu dugc 1a
cao nhét dat 35,6040,59 (mg/g) cao hon 57% so véi
mau d6i ching, dong thoi kha niang chiét xudt chét
hoa tan ciing cao nhét dat 314+3% cao hon 68% so véi
mau d6i chiing. Két qua thu dugc la hgp ly, vi enzyme
tac dong lam v& t€ bao tdo tao thudn lgi cho viéc chiét
xudt astaxanthin. Tuy nhién, § néng d6 enzyme cao
hon 0,2 (% v/v) thdy c6 hién tugng ngung két von cuc
ctia sinh khoi tdo, ¢ thé 1a do cac thanh phéin cua
cdc té€ bao lién két véi nhau lam giam hiéu qua chiét
xudt astaxanthin. Két qua thu dugc gin béng véi két
qué cdng bo ctia Fatima Haque et al. (2016) chiét xuat

astaxanthin ti vi tdo H. pluvialis thu dugc 38+2,55
mg/g’.

Hiéu suat thu cao astaxanthin thé

Bang 1: Hiéu suat thu cao astaxanthin thé

Mau Hiéu suit thu cao astaxanthin
tho (%)

Khong dung 16,034+0,7

enzyme

St dung enzyme 38,04"+1,3

Chu thich: a, b: cac chii cdi trong ciing mét cot khdc nhau la khac
nhau c6 y nghia théng ké p<0,05
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Hinh 3: Anh huéng néng dé xir Iy ciia enzyme dén hiéu qua chiét xuat astaxanthin.

Dich chiét xudt dugc c6 quay dé€ thu nhan cao astax-
anthin thd. Két qua Bang 1 cho thiy mau tao st dung
enzyme, bao gom nhom enzyme cellulase, hemicellu-
lose, xylanase ... 1am tidng hiéu sudt thu cao astaxan-
thin tho cao hon gdp 2 14n so v6i mau khong st dung
enzyme.

Panh gia kha nang bat géc tudo ABTS™ clia
cao astaxanthin

Céc chit chong oxi héa c6 kha ning khii ion ABTS™,
hai mau cao astaxanthin thdé dugc tht nghiém kha
ning bét g6c tu do ABTS™ cung v6i vitamin C (két
qué & Bang 2).

Bang 2: ICsy bat géc ABTS clia cdc mau cao chiét

Mau ICs( cao 1Cs( astaxanthin
(mg/1) (mg/)
Cao khong diing 805,38 22,57
enzyme
Cao c6 dung 788,08 13,53
enzyme
Vitamin C 40,50

Két qua gid tri ICsg cho thdy kha nang bat géc ABTS
ctia cao astaxanthin dugc chiét xudt bing Viscozyme
cao hon so véi cao astaxanthin chiét xuit khong st
dung enzyme va cao hon vitamin C ¢4 ICs gidp 3 14n
(40,5mg/1). Theo nghién ctiu ctia Chang et al. (2013),
astaxanthin ctia SIGMA chiét xuét ti tdo H. Pluvialis
do tinh khiét hon nén c6 kha nang khang oxy hoa gap
65 14n so vé6i vitamin C8. Do astaxanthin thu nhan
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trong nghién ctiu & dang cao chiét tho, con chiia nhiéu
tap chét khac va do trong qua trinh bdo quan, cac tac
nhén moi trudng c6 thé lam gidm hoat tinh khéng oxy
héa clia astaxanthin®.

Khao sat ty lé astaxanthin/3-cyclodextrin
khi phéi trén tao phiic

Do astaxanthin kho tan trong nuéc, nén nhém nghién
ctiu budc du tién hanh tao cac phtc cao astaxanthin
tho phéi tron véi B -cyclodextrin (Hinh 4) va danh gid
kha néng hoa tan clia phuic.

Két quda Hinh 5 cho thdy, ¢ ty 1é 1/50 cao
astaxanthin/fB-cyclodextrin phiic phéi tron cé kha
néang két hgp t6t nhat, cho nong d¢ astanxanthin hoa
tan cao nhét 18,85 mg/l. Cac ty 1é phtic ¢6 d6 hoa tan
tt 10,8-11,3 g/l. Phuic astaxanthin/ -cyclodextrin c6
thé ting dung bd sung vao nudc udng, lam nudec udng
thuc phdm chiic nang...

KET LUAN

Két qua nghién ctu cho thdy chiét xuét astaxanthin
ti tdo Haematococcus pluvialis bing enzyme tt nhét
G 40 °C, trong 45 phut véi néng do Viscozyme 0,2
(%v/v) thu dugc lugng astaxanthin dat 35,60 mg/g tdo
kho va thu dugc lugng chat hoa tan dat 37%. Hiéu
xudt thu cao chiét t6t nhit dat 38% d6i v6i mau cao
chiét astaxanthin cé st dung enzyme. Kha ning bit
g6c ABTS cuia astaxanthin trong cao chiét st dung en-
zyme la t6t nhét v6i ICsg 13,53 mg/1 gdp 3 14n vitamin
C (ICsp = 40,50mg/1) va cao hon mau khong ding en-
zyme. Két qué cho thdy xt ly tdo bing enzyme lam
tang kha nang chiét xuit astaxanthin va cho san phim
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Hinh 4: Bét phiic tao thanh & cac ty Ié cao astaxanthin/ -cyclodextrin khac nhau.
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Hinh 5: Kha nang hoa tan ctia cac phuc cao astaxanthin/3-cyclodextrin.

¢6 hoat tinh khang oxy héa t6t hon. Phiic phdi tron
ti 1¢ astaxanthin/ B-cyclodextrin 1/50 cho kha nang
hoa tan astaxanthin t6t nhat dat 18,85 (mg/1). Két qua
nghién ctiu c6 thé lam tién dé cho cdc nghién ctu tiép
theo ting dung cao chiét astaxanthin bd sung vao thuc
phém, nudc giai khat...

DANH MUC TU VIET TAT
ABTS: 2,2-azinobis-3-ethylbenzothiazoline-6-

sulfonic acid

ICs(: Half maximal inhibitory concentration

CHT: Chit hoa tan

ANOVA: Analysis of Variance

LSD: Least Significant Difference

DC: Ddi chiing

DONG GOP CUA TACGIA

Huynh Ngoc Oanh, Nguyén Minh Ta: thyc hién dé
tai.

Trin Hoang Ding: thuc hién dé tai va cung cép
nguyén vat liéu.

Nguyén Tran Minh Ly: ho trg thi nghiém danh gia kha
nang hoa tan cta phic astaxanthin/f-cyclodextrin.

XUNG DOT LOI iCH
Nhom tdc gid xin cam doan khong c6 bat ky xung dot
lgi ich nao trong céng bo bai béo.

LO1 CAM ON

Nghién ctiu dugc tai trg béi Truong Pai hoc Bach
khoa, PHQG-HCM trong khudén khé Dé tai ma s6 T-
KTHH-2018-37. Xin cim on B$ Cong Thuong da tai
trg cho dé tai (03/HD-DT.03.16/CNSHCB).
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ABSTRACT

Astaxanthin is a natural compound, which has a higher antioxidant effect than vitamin C, has the
effect of stimulating growth, resist some diseases, create attractive colors; so astaxanthin is widely
used in agriculture and food, medicine, especially in salmon farming techniques. Astaxanthin is
obtained from materials of natural origin such as seafood (shrimp shells, salmon), red yeast, mi-
croalgae, or from chemical synthesis. Haematococcus pluvialis is microalgae with high ability to syn-
thesize astaxanthin. The subject is extracting astaxanthin from Haematococcus pluvialis by adding
Viscozyme. The results showed that the conditions of extracting algae by enzyme were optimal at
40 °C, 45 minutes with enzyme concentration at 2%, 35.60 mg/g of astaxanthin in dry algae and
the ability to extract soluble substances reached 37%. Extracting astaxanthin using added enzyme
gave better results than the non-enzyme sample with a high yield of 38%, the ability of astaxan-
thin in capturing ABTS free radicals with ICsg reached 13.53 mg/I, 3 times higher than vitamin C
(ICs0 40.50 mg/l) and higher than the non-enzyme sample. Astaxanthin is very insoluble in water;
we're making the complexes between astaxanthin and 3-cyclodextrin to increase water solubility
of astaxanthin. When the ratio of astaxanthin (extract) to f-cyclodextrin is 1/50, the efficiency of as-
taxanthin dissolution is the highest with astaxanthin concentration of 18.85 mg/I, this is a precursor
of the application of astaxanthin to food, and beverage...
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