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NGHIEN CUU THU NHAN PHYCOCYANIN TU TAO SPIRULINA
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(Bai nhdn ngay 28 thdng 3 ndm 2005, hoan chinh sita chita ngay 20 thdng 5 ndm 2005)

TOM TAT: Trong nghién citu nay, pnycocyamn da dugce tdch chiét béing phu-o*ng phap
diém tich, sir dung (NHy):804 & cdc nong dj 15% va 35%, t6c dg ly tam neong vmg la 4000
vong/phiit va 6000vong/phiit trong 10 phit, ket tiia diege lam sach bang pheong phdp tham
tich trong 8 tiéng. Dich sau tham tich dwgc sdy phun thu ché phdm. Thir nghiém tinh sach
ché pham bang phuong phdp sde ky cot trén cot Sephadex G-100 thu dugc phdn dogn 10t nhdt
c6 Asa’Aago = 4,36. Ché pham bén mau trong diéu kién bao quan lanh tranh dnh sang, pH si
dung la Iém hon hodic bang 4,5.
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C-Phycocyanin (C-PC) la thanh phan chinh ctia phycobiliprotein trong nhleu lodi tao
lam va chiém thir 2 trong mot s tao do. Trong tao Spirulina phycocyanin 1a sic td cé ham
luong cao Nhiéu nghién ctru dé cho thdy kha ning ung dung rong rdi clia phycocyanin trong
thue phdm, duoc phdm, m§ phdm (cc loai kem lam tring da, chat chong oxi hoa) va trong y
hoc (kha nang khang bénh ung thu)[l] Vlcc nghién ciru tich chiét phycocyanin da dugc
nhiéu nha khoa hoc trong va ngodi nudc tlcn hanh, nhiéu phuong phap ciing da dugc dua ra

[1 2, 3]. Tuy nhién cho dén nay Vlet Nam vin chua s n xuét phycocyanin thuong phdm va
van phai nhap phycocyanin véi gid rat cao.
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Thuc hién dé tai nay ching t6i mong mubn dua ra dugc mot phuong phép thu nhin
phycocyanin don glan ddng thdi nghién ciru kha nang tinh sach Phycocyamn N6i dung dé tai

nghién ciru bao gom nghién ctru chon diéu kién trich ly, tao ché phdm; nghién ciru tinh sach
va bao quan ché phim.

2. Nguyén liéu va phwong phap
1.1 Nguyén li¢u
Nguyén lidu: bot tao thweng phdm do cong ty Vinh Hao cung cép.
1.2 Phuong phép tich chiét

Bot tao spirulina duge ngém trong dung dich dém photphat 50mM pH 6,8 sau do ly tim
thu dich mau. Téch mdt phan tap chat bang phuong phép ket tia phan doan ammomum
sulfate (SA) nong do thap va ly tdm loai tda. Thu ket tia phycocyanin bang SA nong do cao.

Loai cdc mudi vé co bing phuong phap thim tich dbi nudc. Dich sau thim tich dugc dem séy
phun thu ché pham.
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1.3 Phwong phdp nghién c iru

Phycocyanin c6 phd hép thu cyc dai tai budc song 620nm. Do hip thu & budc séng
620nm (Agzo) biéu thi cho cudng do sac to phycocyanin hay ham luong phycocyanin.

Do ban chét cromoproteit nén giéng nhu céc protein khac phycocyanin cling hip thu &
280nm, do hap thu & bude song 280nm (Azso) biéu thi cho nong dd protein.

Trong qua trinh nghién ciru trich ly va thu nhan phycocyanin, d¢ tinh khiét cia dung
dich phycocyanin dugc xéc dinh bing hé sb As20/A280 1

Thir nghiém tinh sach bing phuong phép sic ky loc gel trén cot Sephadex G-
100 (2x50cm).

3. Két qua va ban luin
3.1. Chon diéu kién tich chiét

Téo sau khi ngédm trong dung dich dém dugc dem di ly tdm thu dich, dé chon didu kién
cho qué trinh ly tdm ta tién hanh ly tm & céc tﬁc dd khéac nhau (1000, 2000, 3000, 4000,
5000, 6000 vong/phit) vdi thoi gian ly tm duoc cb dinh 1a 10 phat.

Két qué chon dugc tdc d6 ly tim thich hop 1a 4000 vong/phut ¢6 ti 18 Agao/Asgo cao nhét
1a 1,876. C6 dinh téc dd vong 1a 4000 vong/phut, thay ddi thoi gian ly tam 5, 10, 15 20 phut
chon dugc thdi gian ly tdm thich hop 1a 10 phit. Qua thi nghiém ciing nhan thdy téc do anh
hudmg nhidu dén hidu qua cla qua trinh ly tdm hon 1a thoi gian do d6 chon thoi gian cho cac
l&n ly tdm sau nay 1a 10 phut.

3.1.1. Chon diéu kién loai tap chit
Dich mau thu dugc sau ly tdm dugc bd sung (NH4)2S04, nong do thay dbi, két tua
protein tap. Két qua chon dugc ndng d6 (NH4)2SO4 15%, ly tdm loai tia & 4000 vong/phat
thoi gian ly tdm 10 phut nhiét do ly tam 4°C.
3.1.2. Chon diéu kién ket tiia phycocyanin
Dung (NH4)2804 bado hoa két tia phycocyanin, thay dbi tbc do ly tam tir 1000 - 6000
vong/phit. Thay rang chi & téc do 6000 vong/phit méi két tia dugce hoan toan phycocyanin.
Thir nghiém & céc nong dd (NH4)2S04 33%, 35%, 37%. Chon duogc ndng do thich hop 1a
35%.
3.1.3. Thém tich
Tién hanh qué trinh thim tich. loal céc tap chét vo co qua mang celophan trong diéu kién
lanh va tranh anh sang, thay nuéc mdi 2 giv. Sau 8 gio, kiém tra bing Ba(NOs), khéng con
thdy xuét hién két tia .
3.2. Taoché pham
Pé thu ché pham dang kho, tang kha néng bao quan va tién dung da ding phuong phép
sdy phun véi chét mang sir dung 12 maltodextrin. Bay 1a loai cht mang thong dung nhét trong
cong nghiép thuc pham va dugce phdm. Céc thong s0 cia qué trinh sdy: nhiét do tic nhan vao
165°C; nhiét d6 tac nhan ra 60°C thoi gian Iuu 10 gidy; téc do dong vao 22,5 ml/phut; 4p suét
khi nén lam quay voi phun 3,5 bar (tucmg duong véi toc do quay la 20000 vong/phut).
Sau khi séy thu dugc 9,32g ché phim, d6 4m 5%. Hiéu suét thu hdi chit mau 12 75,94%.

3.3. Nghién ciru tinh chit ché phim

3.3.1. Anh hu’é‘ng ciia pH

Hoa tan ché phim trong cdc dung dich pH khac nhau. Két qua so mau dugc ghi trong
bang 1.
Bang 1: Anh heomg cia pH dén cuong dg mau cia ché phdam

pH 3 3.5 4 4.5 -1 6 14 8 8.5 9

Ag2 0,121 | 0,159 | 0,164 | 0,172 | 0,181 (i,174 0,17 | 0,155 | 0,142 | 0,116

Mau phycocyanin bén trong cdc méi trudng c6 pH 4,5-7.
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Khao sat do bél‘l mau trong céc mbi trudng pH theo thoi gian bang céch gitr céc dung
dich trén 12 gid, & dieu kién nhiét d6 phong, sau do kiém tra lai cuong do mau, duge két qua
nhur trong bang 2.

Béng 2: Anh huong cia pH dén méu ciia ché phdm sau 12 gio.

pH 3 135 4 Ed5 s 6 7 R
¥ 0,099 | 0,115 | 0,139 [ 0,162 | 0,18 | 0,172 | 0,163 | 0,147 | 0,129 | 0,109

Két qua trén bang cho thdy méi trudng thich hop cho viée sir dung san phém Ia trung
tinh hoic acid yéu (pH 4,5-7). Su kém bén mau cua phycocyanin trong moi trudng acid s& han
ché khé ning bd sung tryc tiép ché phdm vao céc san phdm nudc trai cay vi hiu hét cdc san
phidm loai ndy déu cé tinh acid.

3.3.2. Anh hwéng cia dnh sdng va nhiét dj

Két qua khao sat anh huéng cua dnh séng va nhiét dg theo thdi gian dugc thé hién trong
bang 3.

Bang 3: Anh hiéng cua dnh sdng, nhiét dj va thoi gian dén do bén cia ché phéim.

Ag20 Ban dau Sau 2 tun Sau 4 tuan
Diéu kién luu mau
C6 dnh sdng, nhiét d§ phong 0,191 0,135 0,111
Khéng 4nh sing, nhiét do phdng 0,191 0,168 0,125
Khéng dnh sang, nhiét d§ lanh 5°C 0,191 0,178 0,156

Tir cac két qua c6 thé thdy ring phycocyanin 1a mot séc t6 m&n cam véi 4nh sang va luu
mﬁru trong diéu kién khong anh séng & nhiét d6 5°C thi cudng do mau giam it nhét. Vi vay
ché phdm nén dugc bao quéan & nhiét do lanh va trénh 4nh sang.

3.33. Anh hudng ciia trang thai ché phim

D0 bén cua phycocyanin & trang théi dung dich (ldy tir giai doan sau thim tich) va dang
b6t dugc so sanh trong bang 4.

Bang 4: Anh hudng cia trang théi ché phdm dén ds bén mau.

Ago Ban dau Sau 4 tuln Con | al (%)
Trang théi
Dang b6t 0,191 0,156 81
Dung dich 0,308 0,043 14

Ta thiy cudng d6 mau giam sau 4 tun luu tri. Tuy nhién & dang bot, san pham bén
mau hon nhiéu so véi khi & trang théi dung dich. Nguyén nhéan Ia hoat tinh cta nuéc cao va
cac qué trinh héa hoc cling nhur sinh hoc d& x4y ra trong dung dich nén séc td kém bén hon &
dang bot, hau hét nudc da bi téch hét ra khoi san phdm do d6 cac bién ddi kho c6 thé dién ra,
san phim s& bén hon.

3.4. Nghién ciru tinh sach

Dich dem chay séc ky Aex/ Azso = 0,308/0,112 = 2.75, 1 dung dich sau qué trinh thdm
tich. Pha loang 20 lan, dem chay séc ky loc gel Sephadex G-100, téc dd chay trung binh 0,6
mU/phit. Thu cdc phan doan 4ml va x4c dinh d9 tinh khiét bing phuong phép quang phd UV-
Vis, két qua dugc trinh bay trong hinh 1.
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Hinh 1: D6 thi khao sdt qud trinh sdc ky cot.

Tir két qua loc gel ta thay ring phan doan thir 5 1 phén doan c6 d hép thu & 620nm
cao nhét (0,436) va c6 hé sb ti 18 Asao/Aaso 12 16n nhét (4,36), day 1a phan doan phycocyanin
¢6 do6 sach cao nhét. Nhu vay, phuong phap loc gel Sephadex G100 t6 ra khé hiéu qua trong
viéc tach va 1am sach phycocyanin so véi két qua nghién clru trude day cua Dang Xuycn Nhu
(1995) thu phan doan Ago/Azg0 = 4,08 [1] va nhém Minkova va déng sur (2002) [2] c6 hé sb
ti 1¢ 1a 4,3.

Tinh hiéu suét thu hdi

Hiéu suat thu h01 ctia qué trinh loai tap chét 1an 1: H = 84,08%
Hi¢u suat thu hdi cho qué trinh loai tap chét lan 2: H= 92,37 %
Hiéu suat thu hdi cho qué trinh ke* tua thu phycocyanin: H= 88,26 %
Hiéu suat thu hm cho qua trinh tham tich: H= 80,63 %
Hiéu suét thu hdi ciia qua trinh sdy: H= 75,94 %
% Hiéu sut thu hdi cho ca qua trinh:
H=0,8408 x 0,9237 x 0,8826 x 0,8063 x 0,7594 x 100 = 41,97 %
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Hinh 2: Céc dang ché pham thu dugc

4. Kétluan

Tir céc két qua nghién ciru trén, ching tdi rat ra quy trinh tach chiét phycocyanin nhu
sau: trich ly phycocyanin bang dung dich dém photphate 50mM pH 6,8; ti 1€ 1 : 20, thdi gian
4 git. Ly tam thu dich & 4000 vong/phit trong 10 pht; loai tap chét bﬁng (NH.;);SO4 15%;
két tua phycocyanin bang (NH4)2804 35%; loai (NH4)2SO4 du bing thdm tich ddi nudc, thoi
gian tham tich: 8 gid; san pham sau thdm tich c6 d6 tinh khiét Agao/Azgo = 2,75.
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Tao ché phdm khé bing phuong phap siy phun sir dung chat mang 14 maltodextrin, ché
phém thu duge c6 Ago/Aggo = 1,6.

Ché phim bén khi bao quan lanh, trénh 4nh s4 ng va sir dung thich hop & pH gin
trung tinh.

Nghién ciru tinh sach phycocyanin bing phuong phép loc gel sephadex-G100, thu duogc
phén doan cé d¢ tinh sach Agyy/Aag = 4,36.

INVESTIGATION OF PHYCOCYANIN EXTRACTION
FROM SPIRULINA ALGAE.

Tran Bich Lam, Nguyen Thi My Phuc, Pham Quang Son

ABSTRACT: Extraction of phycocyanin was carried out by salting precipitation
method using (NHy):S0, concentrations of 15% and 35% (w/v), centrifugation of 4000 rpm
and 6000 rpm, 10 min. The precipitate was dialyzed in 8 hour with distilated water, and spray
dried to powder. The purification of phycocyanin was realized by gel filtration on sephadex
G100 column (2x50cm). The best fraction had high quality with Asxo/Azs0 = 4.36. The produce
was stable at pH > 4.5, should be preserved in cool and dark condition,
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