Tap chi phén tich Hoa, Ly va Sinh hoc - Tap 24, S6 1/2019

NGHIEN CUU VA KIEM SOAT QUY TRINH TACH CHIET CHAT MAU
THUC PHAM PHYCOCYANIN TU TAO XOAN SPIRULINA

Pén toa soan 29-10-2018

Poan Duy Tién, Ha Thi Hai Yén, Lé Truong Giang
Vien Hoa Hoc, Viéen Han Lam Khoa Hoc Cong Nghé Viét Nam
Quan CaAm Thay
Truong Pai hoc Cong nghiép Viét Tri, Phu Tho
Nguyén Quang Trung
Trung Tam Nghién Ciru va Chuyén Giao Céng Nghé

SUMMARY

STUDY AND CONTROL PROCESS EXTRACT FOOD COLORING
OF PHYCOCYANIN FROM SPIRULINA

Phycocyanin is a protein pigment complex of the phycobiliprotein family that plays a role in absorbing

sunlight for photosynthesis. Phycocyanin is used in the food and beverage industry as a natural "Lina

Blue" colorant and which is widely used in candy, snacks and ice cream. Phycocyanin is also used in

cosmetics such as lipstick and eyeliner. Spirulina contains very high levels of phycocyanin (15%), and

it is easily adapted to cultured conditions in Vietnam. In this study, we carry on a study on the

extraction of phycocyanin from spirulina with high efficiency (> 80%) by ultrasonic extraction and

developed a method to determine the phycocyanin content in Spirulina algae which was commercially
available with repeatability and high repetition (RSD <10%,).
Key words: Phycocyanin, spirulina, food additives, HPLC, ultrasonic extraction.

1. MO PAU

Phycocyanin 1a mdt phirc sic td protein thudc
ho phycobiliprotein ¢6 vai trd hap thy dnh sang
mit troi cho qua trinh quang hop. Khéi luong
phan tir cia nd khoang 70.000 dén 110.000
Dalton. Cau triic cia phycocyanin bao gém
chudi o va P véi ty 1& tuong duong
Phycocyanin dugc hinh thanh qua lién két luu
huynh cia hop phan Cistein trong trinh ty
polypeptit voi cacbon mang nhém vinyl cua
tetrapyrol Phycocyanobilin (Hinh 1) [1].

Trong cau triic ctia tao spirulina, phycocyanin
tan trong nudc va tip hop thanh nhém va lién
két v6i mang té bao tao thanh phycobilisomes
[2-9
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Hinh 1: Céu triic cua Phycocyanin voi R la
hop phan protein



Hinh 2: Phycocyanin thanh pham

Phycocyanin c6 mau xanh huynh quang dac
trung (Hinh 2), cuc dai hap thu anh & ving 620
nm va phat huynh quang ¢ ving 650 nm. Mau
clia phycocyanin sic nét va co cuong do cao.
Phycocyanin c6 tinh chdt huynh quang nén
duoc st dung lam chét hién mau trong cac xét
nghiém mién dich [1].

Phycocyanin mang lai da loi ich vé cong nghé
va ting dung. Ngoai vai trd 1am chat mau thuc
pham, phycocyanin con dwoc sit dung trong
cic xét nghiém mién dich, lam thuc phém chirc
ning cung cap protein, né6 mang lai nhiéu tinh
chét quy gia nhu: bao vé mang té bao, chéng
oxi héa & nguong 10uM, ngan chan qua trinh
oxi hoa lipit, bao v¢é gan, chéng viém, cai thién
hé mién dich, ting cuong chirc nang cho té bao
tay séng, giai doc, ho tro diéu tri ung thu theo
co ché apotosit [8-9]

Bing phwong phap chiét siéu am, ching toi
trinh tach chiét
phycocyanin tur tao spirulina vdi dung méi than

tién hanh t6i wu qui
thién véi moi truong 1a nude vi vy san pham
tao thanh dat tiéu chuén thuc pham [9-10]. Cac
yéu t6 anh hudng dén qui trinh chiét tach nay
chinh 14 thoi gian chiét siéu 4m, va s6 lan chiét.
Ching t6i cling da xday dung dugc phuong
phéap xac dinh phycocyanin trong tao spirulina
vi ham luong phycocyanin trong loai tao
spirulina phu thudc vao ki thudt nuéi trong,
moi trudng sinh séng (anh huéng cia néng do
HCO; va Mg, Fe, N, P), bao quan va thoi gian
thu hoach.
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2. THUC NGHIEM

2.1. Hoa chat

Chat chuan Phycocyanin (>98%,
Aldrich), natri acetat, natri clorua, amoni

Sigma

sulfat, axit acetic (Merck), axetonitril (Thermo
Fisher), nudc khir ion (Millipore).

Can 10 mg chuan phycocyanin bang can 4 chir
s0, sau d6 hoa tan chat chuan bang 10,00 mL
dung moi axetonitril thu duoc dung dich chuin
c¢6 ham Iuong 1000 pg/mL. Tu dung dich
chuan nay, tién hanh pha lodng thanh nhiing
dung dich c¢6 ndéng do6 1, 10, 20, 50, 100
ng/mL.

2.2. Dung cu - Thiét bi

Thiét bi: Hé thong sic ki long cao ap Ultimate
3000 plus (Thermo Scientific, USA) duogc
ghép nbi véi dau do huynh quang Ultimate
3000 Flourescence Detector. COt sic ki
Hypersil GOLD C4 (250 x 4.6 mm, 5 pm)
(Thermo Scientific), may dong kho, may xay,
bé siéu 4m, can phén tich 4 chit sb

Dung cu: Céc thuy tinh cac loai, phéu loc, 6ng
ly tam 50 mL, binh tam giac nut nham, dia
thity tinh, gidy loc bang xanh.

2.3. Pidu kién sic ki long

Trong nghién ctru nay, ching t6i st dung cot
sac ki Hyersil GOLD C4 dé phan tach hop chat
phycocyanin va chlorophyl cé chura trong tao
spirulina. Dung moi str dung cho hé thong sic
ki long bao gom: pha dong (A) axit acetic
0.1% (pH = 4.5) duoc pha trong nudc khir ion
va pha dong (B) la dung moi axetonitril.
Chuong trinh dung méi nhu sau: cot sic ki
dugc can bang trong dung méi ban dau 1a A:B
= 60:40 (v/v), sau do tang ti 1¢ dung moi 1én ti
18 A:B = 20:80 (v/v) trong 7 phat. Téc d6 dong
sir dung 1a 1.0 mL/phut. Str dung ddu do huynh
quang c6 budc song kich thich (Aex) 1a 609 nm
va budc song phat xa (Aem) 12 643 nm. Thé tich
tiém 1a 20 pL va nhiét dd 10 cot dugce st dung
1a 35°C.

2.4. Qua trinh tinh ché phycocyanin tir tao
spirulina

Qud trinh chiét phycocyanin:

Cén 1 g tao spirulina da duogc dong kho, dong
nhat vao éng li tim 50 mL. Sau d6 cho thém
vao binh tam giac 10 mL dém acetat (ndng do



dém 1a 20 mM) c6 chira 50 mM natri clorua.
Siéu 4m trong 20 phut & tin s6 50 kHz va nhiét
d6 1a 30°C. Sau d6 thu lay phan dich trong va
tién hanh chiét can thém 2 lan nhu trén. Dich
chiét sau 3 lan chiét s& dugc loc qua gidy loc
bang xanh dé loai di cin ban. Dich loc thu
duoc dugc dinh murc thanh 50 mL.

Quad trinh két tiia va tinh ché phycocyanin:

Sau khi dinh muac thanh 50 mL, dich loc duoc
chuy@n vao binh tam giac c6 nat nham, tiép tuc
cho vao dich chiét 3 g (NH,),SOs4, tién hanh lic
mau trong 6 gid & diéu kién nhiét d6 4°C. Két
chinh 1la
phycocyanin. Loc két tia bang gidy loc bing

ttia thu dugc c¢6 mau =xanh

xanh st dung hé théng loc 4p suit thap thu
dugc phycocyanin tho. Tiép tuc rira két tua
bang 3 1an x 100 mL nudc khir ion dwgc 1am
lanh & 5°C, sau d6 2 lan x 10 mL ethanol dé
loai di tap chit. San pham sau loc duoc dem di
dong kho va bao quan.

3. KET QUA VA THAO LUAN

3.1. Pidu kién sic ki long

St dung cot sic ki c¢6 pha tinh 1a C4 két hop
v6i chuong trinh dung méi thich hgp, nghién
ciru nay di xay dung duoc diéu kién sic ki
long t6i wu cho phycocyanin. Pic sic ki sic,
nhon, d6i xtmg, thoi gian phan tich ngén va co
d6 1ap lai cao (RSDw < 5%). Sic ki d6 cua
phycocyanin trong dung dich chuin va mau
duoc thé hién & Hinh 3.
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Hinh 3: qu ki @6 ciia hop chit phycocyanin
trong chuan (mau den) va trong dich chiét
(mau do)

Tu Hinh 3, cho thay chuong trinh dung méi
cuia chung t6i su dung co6 kha nang tach duogc
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phycocyanin voi nhiing chat tap trong dich
chiét. Do do, phép dinh lugng cua ching toi
khéng bi anh huong cua nén mau lam anh
huong dén két qua phan tich. T d6, ching toi
tién hanh xdy dung duong chuin cua
phycocyanin. Két qua dugc thé hién trong
Hinh 4.
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Hinh 4: Puong chuan cua Phycocyanin

3.2. To6i wu qua trinh chiét phycocyanin
bang phwong phap chiét siéu 4m

Trong nghién ciru nay, chiing t6i téi su dung ki
thuat chiét siéu am dé chiét phycocyanin tir tao
spirulina. Hi¢u suat chiét ciia ki thuat chiét siéu
am chiu anh huéng manh mé cia hai yéu t6 1a
thoi gian chiét va s6 lan chiét. Day 1a hai thong
) quan trong, can duoc toi wu dé co thé dat
duoc hiéu suat chiét 16n nhat.

3.2.1. Thoi gian chiét

Thoi gian chiét chiém vai tro quan trong trong
chiét siéu am. Néu thoi gian chiét qua ngan thi
hiéu suét chiét khong dat duoc gia tri tdi wu vi
chua pha v& cau trac thanh té bao ciing nhu 16i
kéo hop chéat can phan tich ra khoi té bao.
Nguoc lai, néu thoi gian chiét qua dai dan dén
tiéu ton thoi gian cling nhu lam ting kha ning
anh huong ciia moi trudong dén chit phan tich.
Duya viao dién tich pic sic ki ctia phycocyanin
khi chiét 0.1g tao spirulina di dwoc dong kho
voi thé tich dung méi chiét 1a 10mL, ching toi
tién hanh khao sat thoi gian chiét ¢ nhimg méc
thoi gian nhu: 5, 10, 15, 20, 25, 30 phat. Két
qua dugc thé hién trong Hinh 5.
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Hinh 5: Khdo sdt thoi gian chiét siéu
am

3.2.2. Khao st sé lan chiét

Dya vao thoi gian tdi wu da duoc khao sat,
chung t6i tiép tuc toi wu s6 lan chiét siéu am.
Duya viao dién tich pic sic ki ctia phycocyanin
khi chiét 0.1g tao spirulina di dwoc dong kho
v6i dung méi chiét 1a 10 mL. O mdi khao sat
s6 1an chiét, dich chiét thu duoc s& duge g0p
chung va dinh mirc thanh 50 mL. Két qua duoc
thé hién & Hinh 6. Tir hinh 6, cho thay tir lan
chiét thir 3 gan nhu hoan toan phycocyanin da
duoc chiét ra khoi té bao cua tao, sau d6 du co
tang s6 1an chiét 1én thi hiéu suat chiét ciing
khong thay ddi.
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Hinh 6: Khdo sat s6 lan chiét

Tir hai khao sat trén, ching toi t6i wu qui trinh
chiét phycocyanin nhu sau: chiét mau 3 lan,
mdi 1an véi 10 mL dung méi chiét, thoi gian
cho méi 1an chiét 1a 20 phut ¢ diéu kién tan sb
siéu Am 50 kHz va nhiét d¢ chiét 1a 30°C.
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3.3. Hiéu sut thu hdi ciia qua trinh tinh ché
Trong nghién ctu nay, ching toi st dung
phuong phap thém chuan dé danh gia hiéu suat
clia qua trinh tinh ché phycocyanin. Can chinh
xac 0.1 g chuan phycocyanin, sau d6 hoa tan
chuén nay bang 50 mL dung dich chiét. Sau d6
tién hanh két tua va két tinh phycocyanin nhu
muc 2.4. Két qua thu dugc ¢ Bang 1. Hiéu suit
thu hoi ca qua trinh tinh ché phycocyanin dat
duoc trén 80%.
Bdng 1: Hiéu sudt thu hoi qud trinh tinh ché
phycocyanin khi dung phwong phap thém

chudn
Ly thuyét Thyc té Hiéu suat thu hoi
(2) (2) (%)
0.1 0.0846 84.6
+0.0024 +24

3.4. Ung dung nghién ctru dé danh gia ham
lwgng phycocyanin trong tio spirulina
thwong mai

Ham lugng phycocyanin trong tdo spirulina
phu thudc nhiéu vao méi trudng séng, didu
kién dinh dudng, anh sang ciing nhu tudi doi
clia tao khi thu hoach. Do d6, viéc tAm soat
duoc ham lugng phycocyanin trong tdo nguyén
liéu co thé gitp nha san xuét thu duoc loi
nhuan cao hon vi dat dugc nang suét san xudt
16n nhét. Tir d6, ching t6i sir dung phuong
phap chiét phycocyanin trong nghién ciru nay
dé danh gia ham luong phycocyanin ¢é trong
tao da dugc thuong mai hoa va tit ca san phdm
da duoc dong kho loai di ham lugng nudc.

Két qua thu duoc thé hién trong Bang 2.

Tir Bang 2, cho thdy da phan cac loai tao
thuong mai c6 ham lugng phycocyanin tu 13
dén 15% khoi luong tao. Didu nay phu hop véi
nhing nghién ctru ctia thé gidi vé loai tao nay.
Tuy nhién, xuét hién truong hop ham luong
phycocyanin chiém 7% khéi lugng cua tao.
Nguyén nhan viéc nay c¢6 thé do cach chiam soc
tao, diéu kién séng hoac phéi tron cac loai tao
khac. Piéu nay dan dén su déng lo ngai vé chit
luong san pham tao spirulina trén thi trudng
hién nay.



Bang 2: Ham luwong phycocyanin trong cac
mau tdo thwong mai

. Ham lugng Héam lugng
San : .
ham phycocyanin Phycocyanlq sau
p(l ) sau khi chiét khi dugc qui doi
s (mg/mL) (%)
T1 2.86+0.13 143+0.9
T2 3.24+0.12 16.2+0.8
T3 3.04+0.15 15.2+£1.0
T4 1.42+0.24 7.1+£1.5
T5 2.64+0.13 13.2+0.9
4. KET LUAN

Ching t6i da thanh cong trong viéc dua ra
dugc qui trinh tinh ché phycocyanin tir tao
spirulina dat hiéu suat trén 80%. Quy trinh
chiét siéu 4m ciing nhu qua trinh két tinh c6 do
on dinh, do 13p lai cao. Dé)ng thoi, chung toi da
xay dung dugc phuong phap xac dinh ham
luong phycocyanin bang hé thong sic ki 1ong
ghép ndi dau do huynh quanh. Tir d6 co thé
gilp giam sat ham luwong phycocyanin trong
tao nguyén liéu, gitip cho viéc san xudt mang
lai hiéu qua cao hon.
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