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Tém tiit:

Phycocyanin, mgt loai protein ¢6 mau xanh lam dic trung, dwgc sir dung nhu chit nhuém an toan trong thue
phim va héa my pham; ngoai ra, né c6 cac hoat tinh sinh hoc c6 loi nén con dwoc ing dung trong dwoc pham. O
Viét Nam, phycocyanin dwgc nghién ctru tach chiét, tinh sach chii yéu tir ngudn tio xoan Spirulina (Arthrospira
platensis), nhung vin chwa c6 cac nghién ciru danh gia d§ tinh sach ciing nhw ham lwong ciia phycocyanin dwge
tach chiét. Nghién ciru nay 4p dung phwong phap do chi sb hip thu quang hoc UV-Vis va di¢n di bién tinh SDS-
PAGE dé danh gia chit lwgng phycocyanin Két qua cho thay, tinh sach phycocyanin tir tao twoi theo 2 buéc (tia
bing ammonium sulfate rdi chay sic ky qua cgt LH20) cho phycocyanin cé d9 tinh sach A ons0 12 1,2, phut hop
cho nganh thwe phim va h6a m§y phim. Panh gia ham hrgng phycocyanin trong sin pham tdo thu’O’ng mai cho
thiy, san phim ciia hing Vinataor trong nwée cé6 ham lwgng phycocyanin cao hon mét s6 san pham thwong mai
nhip ngoai dugc danh gia.

Tir khoa: Arthrospira platensis, phycocyanin, SDS-PAGE.

Chi s6 phén logi: 1.6

Tong quan

Tao xoan Spirulina (Arthrospira platensis) dugc dung
rong rai nhu mot loai thuc phém chtric nang cé nhiéu loi
ich cho suc khdée do c6 ham lugng protein cao (50-60%
tong sinh khéi kho, chira day du cac acid amin can thiét
cho co thé nguoi va dong vat nudi) va cac chit khoang da
va vi luong khéc [1, 2]. Ngoai cach ding truc tiép, mot s6
chat co trong tio xodn da dwgc nghién ctru va tach chiét
dé ung dung trong nhitng nganh cong nghiép khac nhau.
Phycocyanin, mdt protein c6 mau xanh lam ddc trung,
duoc st dung nhu 1a chit mau tu nhién an toan trong cac
nganh céng nghiép thuc phim, hoa my pham [3]. Ngoai
ra, n6 con co tac dung chdng viém, chéng oxy hoa, chong
ung thu, e ché phat trién cac khoi u nén phycocyanin 1a
mot chét tiém ning dé diéu ché thudc va thuc phim chirc
nang gitp tang cuong sic khoe con nguoi [4-6]. Tinh chat
phat huynh quang ctia phycocyanin cling dugc tng dung
trong san xuat cac kit mién dich, lam marker huynh quang

[3].

Phycocyanin c¢6 cau trac hinh elip det dugc cau thanh
tir tiéu don vi a (kich thude 12.000-18.500 Da) va p (kich
thudce 14.000-20.000 Da) va ¢ dang hexamer ty nhién (a
B)- Tuy nhi€n, n6 co ton tai dang trimer (a B), va dimer (a
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B), [7]. Phycocya}nin c¢6 bude song hap thu cuc dai & 620
nm, do do6 chi s0 A, /A, duoc st dung dé danh gia do
tinh sach cua phycocyanin.

O Viét Nam, mot s6 nhom dd nghién ctru tach chiét
phycocyanin tir tio xodn Spirulina, tuy nhién, ham lugng
va d6 tinh sach ctia phycocyanin méi dugc danh gia so bo
va ciling khong c6 chit chuan so sanh, lam giam kha ning
g dung ctia cac san pham tach chiét. Do d6, nghién ctru
nay c6 muc tiéu khao sat mot sé6 phwong phap xac dinh
dinh tinh ciing nhu dinh luong phycocyanin va ap dung
chung dé danh gia ham lugng cua phycocyanin tach chiét
trong cac san pham tao thuong mai.

Nguyén liéu va phuong phap

Nguyén liéu

Arthrospira platensis dugc nudi tai Phong Vi tao,
Trung tdm Khoa hoc su séng, Khoa Sinh hoc, Trudong Dai
hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi do Vién

Vi sinh vat va Cong nghé sinh hoc, Pai hoc Quéc gia Ha
Noi cung cap.

San pham thuong mai trong nudc: Spirulina Vinataor
(Arthrospira platensis twoi) cia Cong ty THHH cong nghé
sinh hoc Vina Téo spirulina, Viét Nam.
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Abstract:

The phycocyanin, a blue colour characterised protein,
is widely used as a natural dye in food and cosmetic
industries,andinpharmacyindustry duetoits beneficial
bioactivities. In Vietnam, phycocyanin has been
extracted and purified mainly from blue - green algae
(Arthrospira platensis), but no studies have evaluated
the purity as well as the amount of phycocyanin
extracted. In this study, absorption spectroscopy at
UV-Vis and denaturation electrophoresis SDS-PAGE
were used to evaluate phycocyanin in crude extracts
and purified samples. The obtained results showed
that purifying phycocyanin from fresh biomass A.
platensis in 2 steps (precipitated with ammonium
sulfate following by LH20 column chromatography)
gave the purity (expressed by A .. of 1.2) which
is suitable for applications in food and cosmetics.
Evaluation of phycocyanin contents in commercial
Spirulina products showed that a domestic product,
namely Vinataor had a higher phycocyanin content
than some imported commercial products.

Keywords: Arthrospira platensis, phycocyanin, SDS-
PAGE.

Classification number: 1.6

San pham thwong mai nhap ngoai: Vién nén tao xoan
kho cuia hang Japan Algae Co, Ltd, Nhat va GeoVitalis,
buc.

Nudi thu sinh khéi

Spirulina platensis dugc nudi lic thu sinh khéi trong
moi truong Zarrouk, ¢ nhiét do phong, diéu kién chiéu
sang: THi 14 12/12 h. Sau 14 ngay, sinh khdi tao dugc thu
hoi bang ly tim véi toc d6 12.000 vong/phit trong 20 phut
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& nhiét do phong va rira v6i nude cat 2 1an. Sau do, sinh
khoi tuoi dugc dong kho va bao quan & -20°C.

Tdch chiét phycocyanin tiv sinh khoi tio twoi

Phycocyanin dugc tach chiét tir sinh khéi tao theo
phuong phap dong lanh/rd dong. Pau tién, tao tuoi dugc
hoa tan bang dém natri phosphate 0,1 M, pH 7 véi ty 1&
1/25 (w/v), tuong duong voi 25 ml dém hoa tan 1 g téo.
Sau d6, hon hop dugc lam dong lanh & -20°C trong 24
h, rdi rd déng ¢ nhiét do phong. Budc dong lanh/rd dong
duogc thyuc hién hai 1an. Hon hop duoc ly tim véi toc do
12.000 vong/phut trong 30 phat & 4°C, dich ndi c6 mau
xanh lam chtra phycocyanin dugc thu lai.

Tinh sach phycocyanin bang tiia ammonium sulfate

Phycocyanin trong dich mau xanh budc dau dugc tinh
sach bang tia véi ammonium sulfate bdo hoa ¢ nong do
25%, 10i 50%. Pau tién, hdn hop dwoc ¢ véi ammonium
sulfate bao hoa & néng dd 25% trong 5 h ¢ 4°C, roi duge
ly tam v&i toc d6 12.000 vong/phut trong 30 phit & 4°C.
Phan dich ndi thu lai va dugc i v6i ammonium sulfate bdo
hoa ¢ ndng do 50% qua dém & 4°C. Tua protein thu duoc
sau khi ly tdm véi tbc d6 12.000 vong/phut trong 30 phut
0 4°C dugc rua lai voi natri acetate 0,1 M, pH 7. Dich ndi
dugc tiép tuc tia 1an hai bang ammonium sulfate bio hoa
v6i nong do 50%. Tia mau xanh lam thu duoc sau khi ly
tam dugc hoa tan trong dém natri phosphate 50 mM, pH 7
va bao quan ¢ 4°C.

Tinh sach phycocyanin bang sic ky cét LH20

Mot Iwgng 10 g sephedex LH20 (amershambiosciences,
Thuy Dién) voi kich thude hat 1a 18-111 um duge ngam
dé truong né trong nude cit khir trang ¢ nhiét do 4°C qua
dém. Hon hop gel duoc cho 1én cot va ling tir tir, tranh
tao bot khi trong khoang 30 phit. Sau khi cot gel da nhdi
xong, mdt lwong mau chira phycocyanin pha lodng véi
nudce ct kha trung duoc cho 1én cdt va chay qua cdt theo
trong luc. Phan doan chay qua cdt c6 mau xanh dugc thu
lai.

Dinh tinh va dinh lwong phycocyanin bang do hip
thu quang hoc

Do hap thu quang hoc ciia mau c¢6 chira phycocyanin &
cac budce song 280 nm, 620 nm va 652 nm dugc do bang
may Nanodrop 1000 (Thermo Scientific). Trong do, 280
nm la bude song hép thu cuc dai cua céac protein, 620 nm
1a budc song hap thu dic trung ctia phycocyanin, con 652
nm 1a budc song hap thu dic trung cta allophycocyanin.
Nong d¢ va do tinh sach phycocyanin trong mau dugc tinh
theo cong thtrc [8]:

C-PC (mg/ml) = 10*[A 0,474 x A__]/5,34

620 652
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bo tinhsach=A_, /A,

Trong d6 A, A, A, 12 s6 do hip thu quang hoc &
cac budce song 280 nm, 620 nm, 652 nm cia mau co chiéu

dai 1 mm.
Di¢n di bién tinh SDS-PAGE

Mot luong mau (50-100 pg protein) dugc tron véi dém
mau ¢ chita SDS va p-mercaptoethanol, bién tinh ¢ 95°C
trong 10 phut, rdi dat lai ngay 1én da. Mau da xur 1y dugc
dién di kiém tra 1én giéng cta ban gel polyacrylamide,
chuan bi v6i hdn hop acrylamide/bis acrylamide 1a 29:1
v6i phan gel ¢o 1a 4%, gel tach 1a 12%. Dién di chay trong
dém tris-glycine, ¢ hi¢u dién thé 120 V trong 1,5 dén 2 h.
Bing protein dugc nhudm bang Coomassie Brilliant Blue
(CBB) 0,25%.

. L, "
Ket qua va thao luan

Xdc dinh kich thwoc cuia phycocyanin dya trén dién
di SDS-PAGE

Cac nghién ctru trugc day da xac dinh protein
phycocyanin duoc cdu thanh tir hai tiéu phan o va p c6 khdi
luong phén tir 1a 17,6 va 18,2 KDa, nhu vy ¢ diéu kién
bién tinh, dién di cho hai bing protein ctia hai tiéu phan.
Thir nghiém véi cac ban gel polyacrylamide c6 ty 1€ cua
gel tach 1a 12% hodc 15% va diéu kién dién di khac nhau
da cho thay st dung ban gel 12%, chay ¢ hiéu dién thé 120
V trong 80 phut cho 2 bang protein cua phycocyanin la rd
nét nhét (hinh1).

15%, 60 pht 1 2 ™
B 18,4KDa
2 14,4KDa
12 %, 60 phut L2 M
B3-18'4KI:’a
o
14,4KDa
12%, 80 pht 1 2
B
o

Hinh 1. Pién di bién tinh trén gel polyacrylamid (SDS-
PAGE) 6 céc diéu kién khac nhau cia mau [Giéng 1: Mau
tinh sach sau khi ta v6i ammonium sulfate; Giéng 2: Mau
tinh sach sau khi tGa v6i ammonium sulfate va chay sic ky
cot LH20; M: Thang chuan protein (Thermo Scientific)].

Dua vao trinh tu cia cac tiéu phﬁn o (162 axit amin,
CAA70296) va B (172 axit amin, CAA70295), khoi luong
phan tir dugc tinh toan Ly thuyét la 17,6 KDa va 18,2 KDa.
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Trén thuc nghi¢m, khéi luong phan tir cua hai tiéu phﬁn co
thé dugc tinh toan dya vao khoang cach di chuyén twong
d6i (Rf) voi thang chudn marker chay cing trén ban gel
bang phan mén ImageJ. Theo d6, kich thudc ctia 2 tiéu
phan o va B duoc xac dinh twong ddi 1a 19 KDa va 21
KDa trén ban gel 12% va 15,5 KDa, va 19 KDa ¢ ban gel
15%. Ciing dd co nhiéu cong bd (bang 1) dua ra nhiing
con sb khac nhau vé kich thudc cac tiéu phan a va p cua
loai Arthrospira platensis [6, 8-10]. Tuy nhién, sy khac
biét giita cac két qua nghién ctru thuc nghiém ciing nhu
tinh toan 1y thuyét 1a twong d6i nho, co thé giai thich 1a
do diéu kién dién di va phuong phap phan tich hinh anh
khéc nhau.

Bang 1. Kich thudc tiéu phan a va B cta phycocyanin
trong cac cong bé khac nhau.

Nghién ciru o B % gel tach

Tinh toan 1y thuyét 17,6 18,2

Patel, et al. 2005 [8] 17,0 24,0 15,0

Kumar, et al. 2014 [9] 16,0 17,0 7,5

Kamble, et al. 2013 [6] 17,0 19,0 12,0

Song, et al. 2013 [10] 17,0 21,0 15,0

Trong nghién ctru nay 15,5 19,0 15,0
19,0 21,0 12,0

Phuwong phap tinh sach phycocyanin

Trong nghién ctru nay, phycocyanin sau khi tach chiét
theo phuong phap lam dong/rd dong tir sinh khdi tio xoan
duogc tinh sach theo 2 budc chinh: Tua véi ammonium
sulfate bao hoa n@)ng dd 25%, 50%, rdi tinh sach qua cot
sac ky loc gel LH20. Mau tinh sach thu dugc c6 mau xanh
lam dic trung cua phycocyanin va cho phd hap thu UV-
Vis v6i ba viung hép thu cuc dai 1a 230, 260 va 620 nm
(hinh 2B). Hai viing dau la ddc trung cho cac phan tir acid
nucleic, con bude song 620 nm ddc trung cua phycocyanin.
Mat do quang (d6 hap thy) tai budc song 280, 620 va 652
nm dugc sir dung dé tinh do tinh sach cia mau va ty 18
thu hoi phycocyanin qua mdi budc tinh sach (bang 2). Két
qua so sanh cho théy, mau tinh sach theo 2 budc c6 d6 tinh
sach cao hon so v&i mau chi tinh sach 1 bude véi cot sic
ky LH20 ma khong tia ammonium sulfate (A, /A : 1,2
va 1,1, twong Gng). Tuy nhién, qua trinh tua protein voi
ammonium sulfate ¢6 hiéu suat thu hdi phycocyanin thép,
khoang 60%, trong khi tinh sach qua cdt LH20 la 80-90%.
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Ten méu 1.Thé | 2.Chichay cot LH20 | 3a.Tha 3b. Tha,
Ammonium chay ct
Sulfate LH20
% phycocyanin 74% 93% 85% 97%
A B

Hinh 2. Pién di bién tinh protein cac miu tinh sach
phycocyanin tif miu tho [A: Dién di SDS-PAGE clia mau
thd va cac mau tinh sach phycocyanin; M: Thang chuan
protein (Thermo Scientific); B: Phé hap thu UV-Vis cla
mau tinh sach theo 2 bugc gébm tia ammonium sulfate va
chay cot sac ky LH20)].

Bén canh do quang phé hip thu, ham luong va do tinh
sach cua mau thd va céc san phém tinh sach con tién hanh
danh gia bang dién di bién tinh SDS-PAGE. Anh dién di
cho théy, dich chiét mau thd va cac san phém tinh sach
déu c6 xuat hién bang protein dic trung cua 2 tiéu phan o
va B ctia phycocyanin (hinh 2A). Tuy nhién, bang cua tiéu
phan B khong 16 nét & cac phan doan tinh sach bang cach
chi chay cot sic ky LH20 ma khong tia bang ammonium
sulfate (hinh 2A, mau 2). Va mau thu dugc sau khi taa
ammonium sulfate c6 nhiéu bang phu hon so vi mau tinh
sach sau khi chay sic ky LH20 (hinh 2A, mau 3a).

Bang 2. Do tinh sach va hi¢u suat thu hoi phycocyanin.

A% bo tinh sach Hiéu suit
Tén mau

A
AL/ As thu hoi (%)
1. Mau tho 1,06 100
2. Chi chay cot LH20 1,12 >80
3.a Tha bang ammonium sulfate 1,20 ~60
3.b Tua bang ammonium sulfate 120 =50

10i chay qua cot LH20

St dung phan mém phan tich hinh anh ImageJ] xéc
dinh duoc do tinh sach cua cac mau chira phycocyanin
dua trén ty 1& % ctia 2 bang tiéu phan o va B trén tong
cac bang protein ciia mau & ban gel dién di bién tinh. Két
qua cho thdy, mau duoc tinh sach theo cach 2 budc (tia
ammonium sulfate rdi chay cot sdc ky LH20) c6 d¢ tinh
sach cao nhét dat 97% phycocyanin (hinh 2A, méu 3b), so
v6i cach tinh sach chi chay voi cot sdc ky LH20, 93%. Két
qua thu duoc dua trén ban gel phu hop véi két qua tinh
toan theo phd hap thu UV-Vis.
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Danh gia ham luwong cua phycocyanin ¢ cdc sdn
pham tdao xoan thwong mai

Phycocyanin 1a chat ¢6 kha nang chéng viém, chong
oxy hoa, do d6 ham luong phycocyanin 1a mét chi tiéu
quan trong trong cic san pham tio thwong mai. Trong
nghién ctru nay, ching t6i da ap dung phuong phap tach
chiét lam dong/ra dong, phuwong phip do quang phd
hap thy va dién di SDS-PAGE dé danh gia ham luong
phycocyanin trong 1 g sinh kh6i kho tao xoan thuong mai
Vinataor trong nudc (duoc ky hiéu mau 1a VN) va ngoai
nhap (c6 xuat xt tir Pirc va Nhat), va tir sinh khdi tao kho
nudi trong phong thi nghiém (PTN) (nhu di néu ¢ phan
nguyén liéu). Trong d6, mau VN va PTN, sinh khdi tao
tuoi duge lam kho theo phuong phap dong kho.

Theo bén gel, san phdm tach phycocyanin & cac san
pham tao xoan thwong mai trong nude (VN) va ngoal nhap
(Ptrc, Nhat) ciing cho 2 bing tuong tng v6i tiéu phan o
va B ctia phycocyanin ¢ kich thudc tinh toan khoang 15,5
KDa va 19 KDa (hinh 3A). Ham lugng ctua phycocyanin
trong mau tach c6 thé dugc phan anh dya trén d6 sang cia
cac bang dién di a va B nay. Theo tinh toan cua Imagel,
luong phycocyanin trong 1 g tao kho theo thir tir giam dan
nhu sau: VN, PTN Nhat, Duec.

Pirc Nhit VN PTN M

~

A B

Hinh 3. So sanh ham lugng phycocyanin trong cac san
pham tao Spirulina thuong mai [A: Dién di bién tinh SDS-
PAGE; B: Phd hap thu UV-Vis; VN: S&n pham thuong mai
Vinataor trong nudc; Bic, Nhat: San phdm ngoai nhap
tr Pdc, Nhat; PTN: Mau phycocyanin tach ti sinh khai
tdo nudi trong phong thi nghiém; M: Thang chuén protein
(Thermo Scientific)].

Dua vao s do phd hip thy UV-Vis ciia cac miu
phycocyanin tach cho thay, ham lugng phycocyanin ctia
san phdm thwong mai Vinataor trong nuéc (VN) 1 cao
nhit: 78,2 mg trong 1 g tao xodn khd, tirc 7,8% sinh khdi,
sau d6 dén san phim thuong mai nhap ngoai Japan Algae
Co. Ltd (Nhat): 59,8 mg/g (tiic 6%) va GeoVitalis (Dtc):
41,4 mg/g (tic 4,1%). Ham lugng phycocyanin ctia mau
trong phong thi nghiém (PTN) thu dugc la 57,5 mg/g (ttc
5,75%). Két qua nay 1a phu hop voi két qua thu duge tir
dién di SDS-PAGE.
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Phuong phap tach chiét co anh hudng nhiéu dén ham
lugng phycocyanin thu dugc, trong d6 phuwong phap dong
lanh/rd dong duoc sir dung phd bién nhat, vi quy trinh don
gian, khong can hod chét trong tach chiét va ly giai duoc
luong phycocianin nhiéu nhét. Sarada va cong su (1999)
da sir dung phuong phap nay dé tach chiét phycocyanin
tir sinh khéi kho thu duoc ham lugng 19 mg/100 g (1,9%
sinh khoi) [11]. Nghién ctru cua Song va cong su (2013)
sir dung phuong phap nghién & 4p suét cao cung véi xir Iy
enzyme lysozyme chi thu dugc 20-25 mg/g tir tdo kho (2-
2,5% sinh khoi) [10].

Ngoai ra, ham lugng phycocyanin trong céc san pham
thwong mai phu thudc rat nhiéu vao qua trinh lam khé tao
xoin. Mot s6 cong bd qudc té da bao cao phuwong phap lam
kho c6 thé lam giam 50% ham lwong phycocyanin [11-
13]. Nghién ctru cua Morist va cong su (2001) lam kho
A. platensis theo phuong phap phun khoé va dong kho thu
duoc ham lugng phycocyanin twong tng 1a 1,4%, 4,0%
[12]. Hoac nghién cuu cta Oliveira va cong su (2008) xac
dinh phycocyanin trong sinh khéi twoi tu nhién 1a 16%,
sau lam kho chi con la 10-12% tuy thude vao cac phuong
phap lam kho [13].

Trong nghién clru nay, nhom tac gia c6 thuc hién so
sanh ham luong phycocyanin tach tir sinh khéi kho va sinh
khdi tuoi ctia san pham thuong mai Vinataor, va nhan thay
ham luong phycocyanin tach tir sinh khéi khé mat di mot
nira so voi tir sinh khoi twoi (két qua chi tiét khong chi ra
o day).

£ ~
Ket luan

Nghién ctru da danh gia do tinh sach, xac dinh ham
lugng phycocyanin trong cic phan doan tinh sach cling
nhu trong cac san pham thuong mai bang phwong phap
dién di bién tinh va do phd hip thu quang hoc UV-Vis.
Tinh sach theo 2 budc (diu tién 13 tha voi ammonium
sulfate, roi chay cot LH20) cho mau cé do tinh sach la
1,2, phu hop véi tiéu chuan st dung phycocyanin dung
cho cac nganh nhudém, thyc pham. Trong cac san phim
thuwong mai, san pham Vinataor trong nudc ¢ ham lugng
phycocyanin 13 cao nhit, cao hon ca san pham ngoai nhap
(ctia Nhat, Dtc).
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LO1 CAM ON

Nhom tac gia tran trong cam on sy hd trg tir Trudng
Pai hoc Khoa hoc Tu nhién, DPai hoc Quéc gia Ha Noi
thong qua Dé tai TN.16.26.
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