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TOM TAT

Phycocyanin (CPC) la mét protein ¢ hoat tinh chéng oxy héa manh dugc chiét xuit tir tio
Arthrospira platensis. Nghién ctru nay dé tach chiét CPC theo tiéu chuan my phdm va danh gia hiéu
qué trc ché melanin ctia CPC trong diéu kién in vitro. Vach té bao tao duoc pha béng phuong phap dong
lanh- ra dong trong dung dich CaCl 0,1% hodc 1%, sau d6 CPC dugc tinh sach bang phuong phap tia
mudi ammonium sulfate (AS) dé thu CPC theo chuan my pham Poc tinh té bao cua CPC dugce danh
gi4 trén dong té bao L-929 thong qua phuong phap do MTT dé ghi nhan gid tri ICso gy doc té bao.
Hiéu qua trc ché melanin duoc dénh gia trén dong té bao B16F10. Té bao B16F10 dugc nudi trong moi
truong chira CPC ndng do 1-10 pg/mL trong 48 gid. Nong do melanin duoc danh gia bang ti 16
OD4y0/mg protein. Két qua cho thay quy trinh tach chiét CPC tdi wu 1a két hop chu ky dong lanh — ra
dong trong CaCl, 1% va tinh sach bé“mg AS lan 1 20%, lan 2 30%, d6 tinh sach thu dwoc 1a 2,411 +
0,090, ndng d6 3,84 + 0,07 mg/mL. CPC khong gay doc té bao, gia tri ICso la 1405 +16 pg/mL. Két
qua thr nghiém cho thiy CPC c6 kha nang e ché sy hinh thanh melanin rd rét & ndng d6 5 pg/mlL,
nong d¢ melanin giam tir 0,086 + 0,012 xuodng 0,022 + 0,002. Két luan: thu duoc CPC chuin my phdm
va CPC trc ché sy hinh thanh melanin tot nhat & ndng do 5 ug/mL.

Twr khoa: Arthrospira platensis, phycocyanin, melanin, B16F10, ddc tinh.
1. MO PAU

Melanin 14 héc t& dong vai trd quan trong trong viéc tao mau da, toc va mat ciia mdi nguoi [1].
Pugc san xuat boi cac té bao melanocyte, melanin dong vai trd bao vé da khoi tac hai cia tia cyc tim,
gbc trr do [2, 3]. Qué trinh tong hop melanin dién ra twong dbi phire tap. Pau tién, tyrosine dugc chuyén
dbi thanh L-DOPA [4] du6i tac dong cua enzyme tyrosinase [5], sau d6 L-DOPA bi oxy hoa thanh
DOPA quinone [6]. Tuy nhién, sy san xuit melanin qua murc co thé dan dén cac van dé vé da nhu tan
nhang [4], nAm, den da [7]. Vi vdy, nhiéu loai san phdm trc ché melanin da va dang rat dugc quan tam.

Mot trong cac hudng nghién ctru e ché melanin chinh 13 sir dung cac chit chng oxy hod co
ngudn gbe ty nhién [8]. Trong d6, phycocyanin (CPC) 1a mét sic t6 xanh lam dwoc chiét xudt tir cac
loai tdo dang dugc quan tam trong linh vuc lam dep tu nhién [9, 10]. Tao Arthrospira platensis (t€n
thong thuong la tao xoan spirulina) 1a ngudn thu nhan phycocyanin chu y€u trong ty nhién [11, 12].
Trong té bao tao, CPC c¢6 kha ning hip thy 4nh sang va van chuyén ning luong t6i trung tim quang
hop. Ngoaira, CPC la chét c6 kha ning trung hoa cac chit tw do, giam hién tuong viém [13]. Cac nghién
ctru trén té& bao dong vat cho thdy CPC c6 kha ning trc ché hoat dong cua enzyme tyrosinase [14, 15],
tir do G ché sy hinh thanh melanin tir tyrosine trong té bao [16, 17]. Méc du cac nghién ctru vé tac dung
lam tring da cua phycocyanin trén mé hinh dong vat van con han ché nhung nhirng bang ching khoa
hoc ban d4u cho thay day la mot thanh phan tu nhién day tiém nang trong nganh cong nghiép my pham
O Viét Nam, nhiéu nghién ciru tach chiét CPC tir tao Arthrospira platensis tuy nhién nghién ctru vé kha
ning tc ché melanin cua CPC van chua duoc cong bd. Vi vy, trong nghién ciru nay, ching t6i sé& tién
hanh tach chiét CPC tir tao Arthrospira platensis dat chuan my pham (d6 tinh sach 16n hon 1,5 [18]) va
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khao sat hiéu qua trc ché melanin cia CPC nay trén dong té bao melanoma B16F10. Tir d6 tao budc
dém cho nhiing nghién ctru vé cac san pham dudng trang da ciia Phycocyanin trong tuong lai.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong va phuwong phap nghién ctru
2.1.1. Tach chiét — tinh sach phycocyanin tir tao Arthrospira platensis

Tao Arthrospira platensis dugc cung cép bai bo mon Sinh 1y hoc va Cong nghé Sinh hoc, truong
Pai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia TP. HCM.

Quy trinh tach chiét Phycocyanin tir tdo Arthrospira platensis:

Budc 1: Pha véach té bao tao. Pha vach té bao tio dé giai phong CPC vao méi trudng. Pha vach
dugc tien hanh bang ket hop dong lanh-rd dong va CaCl,. Trong qua trinh dong lanh, dich té bao s&
dong lai, hinh thanh tinh thé bang, gia tang thé tich t€ bao, sau do t€ bao co lai trong qua trinh ra dong.
Hién tuong nay lam v& vach t€ bao [19]. Dong thoi, CaCl, lién ket vach té bao, ho trg qua trinh tach
chiét CPC va déng vai tro 1a tach keo tu, gitip lam tua thanh phan tap sau ly taim. Nong d6 CaCl, thuong
duogc sir dung 13 1% [20]. Trong nghién ciru nay, 2 nong d6 CaCl, dugc thir nghiém 1a 0,1 va 1%.

Thao téc: Sinh khéi tao twoi duge pha trong CaCl, 0,1% hodc 1% véi ty 18 10 g/40 mL (w/iv) [9,
22]. Dich tao dugc dong lanh ¢ -20 °C va rd dong trong 24 gio. Sinh khéi tao duoc ly tam vai tbc do
10000 rpm & 4 °C trong 10 phut [22], dich phycocyanin mau xanh dwoc thu lai & mirc t6i da (khoang
35 mL). Can tao dugc tiép tuc hoa trong 40 mL CaCl, 0,1% hodc 1%, lap lai budc dong lanh — ra dong
dé thu dich 2 lan [21].

Budc 2: Tinh sach phycocyanin bang ammonium sulfate (AS). AS 1a chat tia protein thuong duoc
st dung trong phong thi nghiém va & quy mo6 cong nghi€p. Cac protein khac nhau s& két tua ¢ nong do
AS khac nhau. Thao tac tia CPC bu6e nay dugc tién hanh theo quy trinh Moraes & Kalil [23] v6i 2 lan
tua AS (lan 1 20%, lan 2 30%). Lan 1 d¢ loai bo thanh phan tap két tia & nong do AS thap, lan 2 de
tua CPC.

+Lan 1: bd sung AS dang mudi dé dat néng d6 15% hoac 20% cia 40 mL dich chié’tﬂfl 64 °C qua
dém, tranh sang bang gidy bac. Sau do dich dugc ly tam 10000 rpm ¢ 4 °C trong 20 phut d€ loai bo can,
thu dich ndi dé tien hanh ly tam lan 2 (khoang 35 mL).

+ Lén 2: b6 sung thém AS vao dich ndi thu dugc ¢ lan 1, ndng do AS thém 1a 20 - 35% tuy theo thi
nghiém) d¢ tiia phycocyanin bang cach ly tam 10000 rpm & 4 °C trong 20 pht, tranh sang bang giay bac.

Cin phycocyanin thu dugc tiép tuc duoc hoa bang dém natri phosphate 0,01M va fchém tach ¢ 4 °C
qua dém (khoang 14 gio) trong dém natri phosphate 0,01M. Do khoi luong cua CPC nam trong khoang
30-131 kDa (tuy thudc vao mire do lién két gitta cac phén tir) [24] nén mang tham tach sur dung 1a loai
dung dé loai bo khoi lugng 11-14 kDa. Trong qua trinh tham tach, dém duoc thay 3 lan.

Céc thi nghiém nong d6 AS bao gom: 15-20, 15-25, 15-30, 20-25, 20-30, 20-35, trong d6 sb dau
tién thé hién nong do AS lan 1 va so tha 2 thé hién nong do AS thém lan 2. Sau tham tach, ham lugng
CPC va d6 tinh sach EP duoc tinh theo cong thire sau:

Ham lugng phycocyanin [24]:

(ODgp — 0,474 X (0Dgs))

PC =
CPC =34 xd

D9 tinh sach [24]: EP = 22620

0D2g0

Vi d: D pha loang, ODsg2o, ODsso, ODasgo 12 gid tri hip thu & bude séng 620, 650, 280 nm.
Budc song 620 nm, 650 nm, 280 nm duogc do bing mdy doc dia 96 g1eng Multiskhan SkyHigh
(ThermoScientific), thé tich mdi giéng 1a 200 pL/giéng. Poi ching trang: giéng bd sung natri
phosphate 0,01M.
2.1.2. Pénh gia déc tinh cia phycocyanin tach chiét trén té bao bang phiong phap sir dung MTT

) Té’béo nguyén bao soi L-929 1a mét trong nhiing dong thudng duge sir dung dé danh gia doc tinh
té bao doi vaéi vat liéu sinh hoc hoac dich chiét. Thi nghiém ddc tinh t€ bao can xac dinh gia tri IC50.
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Gia tri IC50 ctia CPC ddi véi v6i dong té bao binh thudng thuong cao hon 1 mg/mL [25] nén khoang
nghién ctru duoc chia thanh 100; 500; 1000; 1500; 2000 pg/mL.

Té bao nguyén bao soi L-929 [26] dwoc nudi trong mdi truong nudi cdy (MTNC) bao gom
DMEM/F12, 10% FBS va 1% khang sinh ¢ 37 °C, 5% CO». Thi nghiém danh gia doc tinh CPC duoc
chia thanh cac nhoém thi nghi€ém nhu sau, thi nghiém dugc lap lai 5 1an, moi 1an 3 giéng.

Nhom d6i ching

Dbi chirng 4am (PC am): té bao L-929 nudi trong MTNC.
o Dbi chimg dwong (PC dwong): té bao nudi trong MTNC bb sung 10% DMSO (giy
chét t€ bao khoang 80-90%).

Nhom thi nghiém (TN): Méi trudng nudi cay L-929 bd sung CPC (100; 500; 1000; 1500; 2000 pg/mL).

Thao tac: Té bao L-929 [27] duoc ciy ra dia 96 giéng voi mat d6 1x10* té bao/mL, bd sung moi
truong DMEM/F12 + 10% FBS + 1% khang sinh va u ¢ 37 °C, 5% CO:. Sau 24 gig, moi trudng cl
dugc loai bo, bd sung moi truong mdi theo bo tri thi nghiém bén trén. Sau 48 gid, tién hanh danh gia
MTT. Phuong phap MTT nhu sau: hit bo méi truong ci, b6 sung moéi truong DMEM chira 0,5 mg/mL,
u 3 tiéng 6 37 °C, 5% COx. Sau 3 gio, dung méi DMSO dugc st dung d€ hoa tan tinh thé formazan va
dem do OD ¢ budce song 590 nm (ODsep) [28].

Cong thirc tinh ty 18 té bao song:

0Dsoo TN

% té bao sdng = — % 100
0ODs909 DC am

Trong d6: ODsgo: Gid tri do budce song 590 nm dugce doc trén dia 96 giéng bang may Multiskhan
SkyHigh (ThermoScientific), thé tich mdi giéng 1a 200 pl/giéng. Déi chung tring 1a giéng bd sung
DMSO.

Str dung phan mém GraphPad Prism 9.0 dé v& dudng cong ti 1¢ sdng té bao va xac dinh gia tri ICso
cua CPC.

2.1.3. Pdnh gid hiéu qud trc ché melanin

Dong té bao B16F10 la dong melanoma duoc phén 1p tir da chuét C57BL/6J. Té bao B16F10 ¢6
kha nang tang sinh va tong hop melanin tot va thuong duge sir dung 1am md hinh t€ bao d€ nghién ctru
vé melanin [29].

Dong té bao B16F10 duoc tang sinh trong DMEM + 10% FBS + 1% khang sinh, 5% CO, va
37 °C (MTNC). Sau 24 gio, MTNC cii dugc thay bang;

- MTNC méi chira CPC ndng d 1, 5, 10 ug/mL (nhém thi nghiém, TN) (5 giéng/nhom).

- MTNC méi khéng chira CPC (nhém dbi ching, PC) (5 giéng/nhom).

Sau 48 gid nudi cdy lién tuc, té bao dugc thu nhan bang trypsin/EDTA 0,25% [14] va danh gia
ham lugng melanin.

Cong thuc tinh [30]:

Ham lugng melanin = OD420/mg protein

Trong d6: Bude séng 420 nm 1a budce song hap thy 16n nhat ctia melanin, gia trj ODa42 ctia mau
cang cao thi néng d¢ melanin cang 16n; mg protein la khoi luong protein cua mau tinh theo miligram
duoc xac dinh bang phuong phap Bradford.

Thao tac do ODaz: B6 sung NaOH 2N vao eppendorf chira can té bao va u & 80 °C trong 2 gio.
Ly tam v&i toc d§ 10000 rpm trong 10 phut va thu dich n6i, sau 46 do OD budc song 420 nm [31] bang
may do dia 96 giéng Multiskhan SkyHigh (ThermoScientific), thé tich moi giéng 1a 200 pL/giéng. Doi
chung trang la giéng chira NaOH 2N.

Thao tac dinh luong protein bang phwong phap Bradford: BS sung Trixton X100 1% vao
eppendorf ¢ chira can té bao, ket hop v6i song siéu am dé ly trich protein trong 3 phit. Sau do, dich
protein dugc ly tdm véi toc d6 10000 rpm trong 10 phut d¢ thu dich ndi [30]. Nong d6 protein dugce
dinh lugng bang phuong phéap Bradford (Optiblot Bradford Reagent). Thao tac tién hanh theo hudng
dan cuia nha san xuat (Abcam). St dung BSA (Sigma) lam duong chuan dé dinh lugng protein. Puong
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chuan dugc xir 1y bang GraphPad Prism: y = 0,0004x + 0,0037 v&i R2 = 0,9911 trong khoang BSA
100 - 500 pg/mL.

Dua vao gia tri ODsgo clia duong chuan va mau dé tinh ham lugng protein mau.
2.2. Phuong phap xir Iy thong ké

Thi nghiém duoc lap lai 5'15n, {n(:)i 1an lap lai 3 giéng/rr}'flu va két qua thu nhan duoc sau d6 biéu
thi dudi dang trung binh =+ sai s0 chuan. Phan tich thong ké d€ so sanh cac nhoém thi nghiém dugc thuc
hién vai dir liéu sir dung t-test va one-way ANOVA va gia tri p < 0,05 c6 y nghia thong ké.

3. KET QUA VA THAO LUAN

3.1. Tach chiét phycocyanin tir tio xoin Spirulina

Két qua tach chiét va tinh sach CPC duoc thé hién trong Hinh 1, 2 va Bang 1. Hinh 1 thé hién hinh
anh trong tat ca cac budc trong quy trinh: dong lanh ra dong trong dung dich CaCly, tiia CPC bang AS
1an 2 va dong khé CPC. Hinh 2 thé hién do tinh sach va nong d6 CPC thu nhan bang nhiéu quy trinh
tua AS khac nhau. Bang 1 thé hién do tinh sach ctia CPC khi duoc pha vach trong 2 n6ng d6 CaCl,.

[

; i

3 BT )
b | Lk

Hinh 1. Két qua thu nhan CPC. A — tao sau khi QGng lanh — rd dong; B — Xdc tdo sau khi ly tdm 14n 1;
C — CPC thu nhén bang CaCla 1% sau khi tiia voi AS lan 2; D — CPC thu nhén bang CaClz 0,1% sau khi tia
v6i AS 1an 2; E: CPC bdt dong kho

Bang 1. Két qua do tinh sach EP ciia CPC sau céc budc pha vach t& bao bing CaClava tiia AS 1an 1

| Phé vach | miaas@niisw | TiaASIn120%
CaCl2 1% 0,910,112 1,25 +0,13¢ 1,47 +0,19°
CaCl,0,1% 0,620,165 1,07 + 0,09 1,13 £0.07b

(** sy khac biét v& mat théng ké trong ciing cot, p < 0,05, n=5, mdi 1an do 3 1in)

Qua trinh tach chiét CPC bao gdm cac budc: pha vach té bao (sir dung CaCl, 0,1% hodc 1%) dé
thu dich CPC va bude tinh sach CPC bang AS. Nong do CaCl, phu hop gitip thu duge CPC véi d6 tinh
sach cao [32]. Sau khi pha vach té bao bang phuong phap déng lanh — rd dong trong dung dich CaCls,
két qua ly tam thu duogc dich c6 mau xanh dwong dam (mau ctia CPC) va xac tao lang dudi day ong
mau xanh luc. Xac tao sau khi trai qua chu ky dong lanh ra dong va ly tam, mau xanh duong ciia CPC
giam dan theo chu ky dong lanh ra dong. Sau 3 chu ky, dich ly tam chi con mau xanh nhat, ham lugng
CPC do dugc khong dang ké nén tong s chu ky déng lanh-rd dong dwoc xac dinh 1a 3. Sau do, dich ly
tam duoc tron lai va do OD dé tinh d6 tinh sach va ndng d6 CPC. Két qua thu dugc dwoc thé hién trong
Hinh 1 va Bang 1.

Két qua cho thay khi phé véch té bao bang CaCl, 1% cho hiéu qué tot hon so véi ndng do 0,1%:
d6 tinh sach tot hon (khac biét vé mit thong ké) va ndng d6 CPC thu dwoc boi 2 dung dich twong dwong
nhau (Bang 1). Khi so sanh EP ciia dich CPC cing nong d AS lan 1, két qua cho thay dich CPC thu
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dugc do CaCly 1% c6 EP cao hon so véi 0,1%. Két qua nay c6 thé giai thich 1a do CaCl, c6 kha ning
lién két véi vach té bao tao, 1am thuan tién qua trinh tach chiét CPC. Déng thoi, CaCl, ciing 1a chét keo
tu nén c6 kha nang gay két tiia thanh phan protein [20]. D6 tinh sach EP ¢ budc pha vach tuong tu nhu
Kkét qua Konstantinos Pispas va cong su [20] (0,92 + 0,14).

Tiép theo, dich CPC thu duoc duoc tiép tuc tinh sach bang phuong phap AS. Khi & ndng dé cao,
AS canh tranh v&i protein dé lién két v6i phéan tir nu6e. Piéu nay lam cho protein bi loai phan tir nudc
[33], protein trd nén it hoa tan va két tia [34]. bay la phuong phap tia protein thuong duoc sir dung ¢
quy mé phong thi nghiém va cong nghiép. Nong d6 tdi wu dé tua phu thudc vao cau trac timg loai
protein, nhiét do, pH [35]. Nong d AS tia CPC thong thuong nam trong khoang 50-65%. Tuy nhién,
trong dung dich c6 nhiéu tap chat c6 ndng do taa AS thip hon CPC (s& tiia & ndng do AS thip) va nhiéu
tap chat co ndng do tua AS cao hon CPC. Do d6, trong nghién ciru nay, AS duoc st dung theo 2 budc.
Budc 1, AS dugc bd sung vao & nong do thip (15-20%) dé loai thanh phan két tia & ndng do AS thép.
Bude 2, AS duge bo sung thém dé tang ndng d¢ vao dich CPC dé tua CPC, giap phan tach CPC vdi cac
thanh phan tap nhlem ¢6 nong do tia AS cao. Déi v6i bude 1, 6 ndng dd AS 15%, sau khi ly tam thu
dugce can tua mau trang, khong c6 xuat hién mau xanh duong CPC, trong khi v&i AS 20%, cin ly tim
xuét hién mot it mang mau xanh. Két qua EP cho thiy dich sau ly tdm ctia AS 20% c6 EP cao hon so
v6i 15% (Bang 1). Diéu nay 1a do EP 20% gitip tiia nhiéu thanh phan tap hon 15%, tuy nhién & ndng do
20% bit dau xuét hién cin mau xanh CPC nén 20% la n6ng do t6i da dé sir dung cho budc AS lan 1.

Dbi véi CPC, d6 tinh sach thuong duoc chia thanh cic nhém sau: thue phadm, m§ pham, hoa chat
va chét phéan tich véi gia tri EP 1an luot 16n hon cac mdc sau: 0,7, 1,5, 3,9, va 4,0. Do d6 CPC trong
nghién ctu duoc tach chiét dat chuan my phém v6i EP =241 +0,09.

LE Rl L

5 ¥ * = ns = * m CaCl2 1%
L L ERew LE L]
A M |_ ’_| ’7 m CaCl20.1%

]

Gia tri CPC (mg/mL)

Do tinh sach EP

1520 1525 15-30 20-25 20-30 20-35

15-20 1525 15-30 20-25 20-30 20-38
Nong do AS (%) Nong do AS (%)
Hinh 2. Két qua tinh sach C-PC sau khi tiia mubi AS
Trai: do tinh sach ciia CPC; Phai: ndng d6 CPC

Dé 1am 15 hon két qua, dich sau ly tim AS 1an 1 & cac thi nghiém duoc bo sung tiép AS dé két tna
CPC. CPC két tiia sau d6 dugc tham tach dé loai bé mudi AS (hinh 2). Két qua thé hién cho thdy do
tinh sach EP ting 1én déng ké sau khi budc tiia AS lan 2 va thim tach. Két qua cho thay trong cing 1
thi nghiém EP mau CaCl, 1% cao hon so véi 0,1% (khac biét vé mat thong ké, p< 0,05). Gia tri EP cao
nhit & cac mau phd vach bang CaCly 1% 15-20 (2,45 +0,11), 20-25 (2,52 + 0,10), 20-30 (2,41 + 0,09)
va 20-35 (2,31 £ 0,14) (khong khac biét vé thong ké), tuy nhién khi so sanh nong do CPC ¢ cac mau thi
théy rang CPC trong mau 15-20 (0,31 + 0,02 mg/mL) va 20-25 (2,37 % 0,08 mg/mL) thép hon so voi
mau 20-30 (3,95 + 0,07 mg/mL) va 20-35 (4,02 + 0,06 mg/mL) (p < 0,05). Két qua nay cho thay 20-30
va 20-35 cho két qua tot nhét trong thi nghiém: d tinh sach cao nhit va nong 6 CPC thu dugc tot nhat.
Quy trinh tia AS dugc thuc hién dua theo quy trinh cia Moraes & Kalil [23]. Tuy nhién két qua thu
nhan duoc & néng d6 20-30 cao hon so voi két qua cua Caroline va cong su (EP=1,5 sau budc tia va
EP = 2,1 sau budc thim tach). K&t qua nay c6 thé giai thich 1a do dich CPC trong nghién ctru nay duoc
pha véach bang CaCl,, c6 do tinh sach EP ban dau cao hon so véi tac gia va sinh khéi st dung 1a sinh
khdi tuoi so vai sinh khéi kho cua tac gia.

3.2. Panh gi4 djc tinh ciia phycocyanin tich chiét trén té bao L-929 bang phwong phép sir dung MTT

Gi tri IC50 1a nong do CPC gdy chét 50% t€ bao sau 48 gios nudi cdy. Gia trj IC50 cang cao thi
CPC cang an toan doi véi t€ bao. Dya theo Vién Ung thu Hoa ky (American National Cancer Institue,
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NCI), dich chiét duge xem 1a doc khi IC50 thip hon 20 pg/mL [37, 38, 39]. Dya vao hinh 3 cho thiy,
khi thir nghiém doc tinh phycocyanin MTT trén té bao L-929 théng qua ty 1¢ sdng cho thdy CPC khong
¢6 doc tinh trong diy nong do dudi 500 pg/mL, ty 1é té bao sdng ludn trén 100%. Tuy nhién, khi ndng
d6 CPC vuogt qua 1000 pg/mL, ty 1& sdng cia té bao bit dau giam dan, cho thiy dau hiéu doc tinh. Gia
tri ICso dat 1405 + 16 pg/mL, dua vao NCI cho thdy CPC dugc coi 1a khong gy doc cho té bao. Két
qué nay ciing tuong tu két qua ctia Safira Chairani Dimarti va cong su (IC50 = 1650 pg/mL) [39]. Diéu
nay c6 y nghia CPC c6 tinh an toan cao ddi voi md hinh dong vat va khi sir dung trén nguoi.

150+

100

50

Ti Ié % té bao sbng trung binh

1
0 500 1000 1500 2000 2500
Nbng d6 CPC pg/mL

Hinh 3. Két qua danh gia doc tinh CPC bang MTT trén dong té bao L-929

3.3. Panh gi4 hiéu qua rc ché melanin

Két qua danh gia hiéu qua wrc ché melanin dugc thé hién trong Hinh 4. Hinh A-D 12 té bao BI6F10
nudi trong moi truong chira CPC ndng do 0 (ddi chimg), 1, 5, 10 pg/mL trong 2 ngay. Hinh E 1a té bao
B16F10 sau khi ly tim, té bao lang thanh cum dudi day eppendorf, mau den ciia cum té bao giam dan
khi ndng d6 CPC tang dan. Hinh F 1a két qua do ham lugng melanin.

Té bao BI6F10 1a té bao melanoma c6 kha ning tong hop melanin 6n dinh trong qua trinh ting
sinh trong MTNC & 37 °C, 5% CO, va thudng duoc sir dung 1am ngudn té bao trong nghién ciru vé sinh
téng hop melanin [40, 41]. Tac gia Andrea T Borchers cho rang, cac hop chét ty nhién tir thyc vat va
céc ngudn ty nhién trong didu tri ung thu mang khong doc hai cho té bao thuong, ddy 1a huéng nghién
clru day hira hen [36]. Tac gia Li-Chen Wu va cong su da chimg minh CPC 1am gia ting con dudng tin
hiéu ERK (extracellular signal-regulated protein kinases), tc ché con duong tin hiéu p38 MAPK
(mitogen-activated protein kinases) va kich thich sy phan huy MITF (microphthalmia-associated
transcription factor), tir d6 trc ché tong hop enzyme tyrosinase (enzyme cé vai trd quan trong trong qua
trinh tong hop melanin) [14], do d6 lwong melanin giam di. Két qua 1a CPC wc ché hoat dong cua
enzyme tyrosinase cuia té bao B16F10 giam 75,7% & nong d6 50 ug/mL.

Trong nghién ciru nay, chiing t6i tién hanh khao sat kha niang trc ché tong hop melanin ciia CPC
chuén my pham & ndng d6 thap hon 50 pg/mL dé xac dinh ndng do hiéu qua cho qua trinh e ché
melanin. Trong qué trinh khéo sét so bd, két qua quan sat du6i kinh hién vi hiéu qua @re ché qua trinh
tong hop melanin trong té bao B16F10 cua CPC gia tang trong khoang ndng d6 1-10 pg/mL va khong
thay d6i & nong do cao hon. Do d6 trong nghién ctru nay, chung ti tién hanh véi nong do CPC 1, 5,
10 pg/mL.

Té bao B16F10 dugc nudi trong moi truong b6 sung CPC ndng d6 0 (d01 chung), 1, 5, 10 pg/mL.
Két qua quan sat t& bao trén dia nudi cho thiy su bleu hién melanin giam dan theo khi tang dan nong do
CPC tir 0 t&i 10 pg/mL (Hinh 4. A-D). Sau khi thu té bao, cum té bao c6 mau den giam dan tir nong do
tir 0-10 pg/mL (Hinh 4.E), cum mau nhat nhat 6 ndng d6 5 va 10 pg/mL.
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C D \
Nong d¢ CPC pg/mL

Hinh 4. Té bao B16F10 sau khi nudi cdy trong méi truong chira phycocyanin.
A: Nhom doi ching. B,’C, D:xuly CPC 1, 5, 10 pg/mL. E: cum té bao sau khi ly tam,
tr trai qua: t€ bao B16F10 xu ly véi CPC 0 (BC), 1, 5, 10 pg/mL
Bdng 2. Su biu hién melanin twong dbi thé hién qua ty 16 OD 420/mg protein
CPC 0 pg/mL CPC 1 pg/mL CPC 5 pg/mL CPC 10 pg/mL
0,086 + 0,012 0,047 £ 0,005° 0,022 + 0,002° 0,019 + 0,003¢

(*b4: thé hién su khac biét c6 y nghia théng ké & d6 tin ciy 95% trong cling 1 ct, p < 0,05, n =5, mdi lin do 3 1in)

Két qua danh gia nong d6 tuong dbi melanin cho thdy nong d6 melanin giam dan khi tiép xtic véi
CPC. Pdi véi té bao nudi trong ndong d6 1 pg/mL, lugng melanin giam gan 46% so v6i melanin té bao
trong moi truong khong c6 CPC (0,086 + 0,012 vs 0,047 + 0,005). Khi CPC tang tir 1 t&i 5 pg/mL,
luong melanin giam dan (p <0,05) va duy tri 6 khi tang nong do CPC 5 t61 10 pg/mL (Bang 2, Hinh 4).
Két qua nay cho thay luong melanin tong trong B16F10 giam sau 2 ngay nudi cay, trong do, CPC nong
d6 1 pg/mL bét dau thé hién hiéu qua trc ché melanin, hidu qua nay gia ting khi ndng d6 CPC ting lén
5 ug/mL va khong ddi & ndng d6 10 pg/mL. Két qua nay cho thdy CPC 5 pg/mL 1a nong d6 ti vu si
dung trong nghién ctru nay.

4. KET LUAN

Dua trén céc két qua thu dugc, nghién ciru dua ra cac két luan nhu sau:

- Tach chiét dugc phycocyanin tir tao Arthrospira platensis voi dg tinh sach dat chuin m§ phim
(EP = 2,4) bang cach su dyng CaCl, 1% ho trg qua trinh pha vach té bao va nong d6 ammonium sulfate
20% lan 1 va 30% lan 2 dé tiia phycocyanin.

- CPC c6 tinh an toan cao va trc ché sy hinh thanh melanin trén té bao BI6F10 & ndng db ti wu
5 pg/mL, luong melanin giam rd rét con 1/4 so véi mau doi ching.

Két qua nay cho thiy phycocyanin la protein c6 tinh an toan cao va co tiém ning st dung lam
trang da trong linh vic my pham.

Loi cam on: Nghién ctru nay do Truong Dai hoc Cong Thuong Thanh phé H) Chi Minh bao tro va cip
kinh phi theo Hop dong s6 28/HD-DCT ngay 09 thang 01 ndm 2024.
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ABSTRACT

EVALUATION OF ANTI-MELANOGENIC ACTIVITY OF PHYCOCYANIN
EXTRACTED FROM Arthrospira platensis

Lai Dinh Bien', Pham Ngoc Tam Khue', Bui Ngoc Cam Giang?, Tran Thi Mai Chinh',
Le Tran Tram Anh!, Nguyen Thanh Luan', Trang Hoang Ngoc Ngan?, To Minh Quan*®
"Ho Chi Minh City University of Industry and Trade
?University Of Science, Vietnam National University of Ho Chi Minh City

*Email: tomquan@hcmus.edu.vn

Phycocyanin (CPC) is a powerful antioxidant protein extracted from Arthrospira platensis. This
study extracted cosmetics-grade CPC from Arthrospira platensis and determined its melanin-inhibitory
effect in vitro. Cell walls were disrupted by the freezing-thawing cycles in 0.1% or 1% CaCl, solution,
and then CPC was purified by ammonium sulfate to reach the cosmetic grade. In vitro cytotoxicity of
CPC was evaluated in L-929 cells. The anti-melanogenic effect of CPC was performed in B16F10 cells.
The BI6F10 cells were cultured in the cell culture medium containing CPC at 1-10 pg/mL
concentrations for 48 hours. Melanin content was determined by the ratio of OD4x0/mg protein. The
results showed the optimized extraction method was the combination of 3 freezing-thawing cycles in
1% CaCl, and two-step precipitation by ammonium sulfate (1%20% and 2" 30%) with the purity was
2.411 £ 0.090 and concentration was 3.84 £ 0.07 mg/mL. CPC is safe for L-929 cells, and ICsy was
1405 £ 16 pg/mL. CPC inhibited melanin synthesis in B16F10 cells at 5 pg/mL, and the melanin content
decreased from 0.086 + 0.012 to 0.022 + 0.002. Conclusion: obtained cosmetic-grade CPC, and the CPC
reduced melanin content at 5 pg/mL.

Keywords: Arthrospira platensis, phycocyanin, melanin, B16F10, cytotoxicity.
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