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TOM TAT

Sw oxy héa bén trong co thé lién quan
dén qué trinh san sinh céc géc tw do, nhiing
géc tw do nay tdng qué mirc sé lam huw héng
cac phan t& quan trong nhuw protein, DNA, va
gay lao héa sém. Sw oxy héa biéu hién & lan
da dudéi dang cac nép nhdn, dém tan nhang
va nhiéu triéu chirng bénh nghiém trong khéc.
Trong nghién ciu nay, cac thr nghiém hiéu
g bat géc tw do bang phuong phép ABTS
v6i hén hop dung dich: sinh khéi vi khuén lam
Spirulina platensis, vang nano (AuNP: 10
nm), vitamin C duwoc thiét lap tao ché phdm
khang oxy hoa dang paste nhdm gép phéan
dap (rng nhu céu vé sén phdm chdm séc da
c6 ngudn géc thién nhién va khang oxy héa
hiéu qua. Dich paste véi cac thanh phén trén

va chét lam day polyvinyl pyrrolidone (PVP)
duoc khir tring béng phwong phap chiéu xa
va kiém tra cac chi tiéu vi sinh vat. Két qua
cho thdy my phédm dang paste véi ti 1é phéi
troén: 1000 ppm S. platensis, 10 ppm AuNP,
va 10 ppm vitamin C c6 kha néng bét géc tw
do cao, dat hiéu suéat 95 % sau 30 phit, va
100 % sau 120 pht. Véi liéu chiéu xa 16 kGy
cho két qué khir tring tét nhéat, khéng phéat
hién vi sinh vét trong dich paste. Nhu vay, ché
phdm dang paste khang oxy héa két hop ba
thanh phén chinh la S. platensis, vang nano,
va vitamin C véi chét lam ddy PVP cho thay
c6 tiém nang (ng dung trong linh virc my
phdm, dic biét a |am tré héa da mat.

Ttr khéa: Khang oxy hoa, géc tw do, Spirulina, vang nano (AuNP), polyvinylpyrrolidone

(PVP).

MG PAU

Trong nhitng nam gan déy, thuat ngir “oxy hoa”
va “gdc tw do” ngay cang phé bién, dac biét trong

linh vuc my pham cham séc da. Oxy hoa 1a mot
qua trinh ty nhién san sinh céc géc tu do, ludn luén
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dién ra va dugc diéu hoa trong co thé. Tuy nhién,
céc goc tu do khong 6n dinh va d& hoat dong qué
muc: mdi goc tu do c6 mét electron ty do, do d6
n6 ludn ¢ xu hudng thoat khoi trang théi nay bang
cach gin vao cac phan tir ké can ké ca nhiing phan
tr quan trong va nhay cam nhu protein, chat béo,
tham chi 1 vat liéu di truyén DNA [3]. Ngay khi
gan vao céac phan tir ké can, cac goc tu do 1am bién
di cac phan tir nay thanh gbc tu do va mét hiéu
tmg day chuyén dién ra v han [1]. Néu khéng
ngan chan hiéu ung nay kip thoi sé dan dén céac
bénh ung thu, bénh mén tinh va su ldo héa, bao
gom su ld0 héa ciia da, mot trong nhimg co quan
thuong xuyén tiép xdc truc tiép vai cac tac nhan
gay hai nhu tia UV, gi6, lanh, cac vi sinh vat va
tac nhan gay 6 nhiém méi trudng.

Hién nay, da c6 nhiéu nghién ctru vé su oxy
héa va gc tu do. C6 rat nhidu san pham cham soc
da ra doi voi nguyén tic chung nhét 1a bd sung
nhiing hop chét c6 thé trung hoa gbc tu do trong
co thé nhu vitamin E, vitamin C, vitamin A dwoc
tim thdy & thuc vat, cac chat khoang nhu selen,
kém... Trong sb d6, vi khuan lam Spirulina
platensis dugc quan tim dic biét do c6 nhiéu tinh
chat wu viét nhu chia protein thuc vat phong phu
(60 ~ 63 %, cao hon so véi ca hoic thit bd gap 3 ~
4 lan). Dic biét, protein trong Spirulina dwoc cau
thanh tir hon 18 loai amino acid, trong d6 c6 8
amino acid thiét yéu. Bén canh do, Spirulina con
14 ngudn bd sung nhiéu loai vitamin nhu tién
vitamin A (beta-caroten), vitamin E, vitamin
nhom B (B1, B2, B6, B12, acid folic...) véi ham
lwong vitamin B12 cao gép doi gan bo, lrong beta-
caroten cao gap 20 lan trong ca rét, luong vitamin
E cao gip trong mam lGa mi. Thém vao do,
Spirulina con chira nhiéu dudng chat can thiét cho
co thé khong gay di ung, dic biét 1a nhitng chit c6
kha ning trung hoa gdc tu do, cac hop chat chéng
oxy héa tu nhién, gitip ngin ngira sy thoéi héa té

bao va lam cham qué trinh l40 héa co thé nhu:
phycocyanin, chlorophyll, beta-caroten, vitamin E
... d4 g6p phan 1am cho Spirulina hoan toan khéc
biét va doc nhat so véi cac loai thuc pham thién
nhién khac. Bén canh d6, vang nano ciing dang c6
xu hudng mé rong trong linh viec my pham vi né
c6 kha niang khang oxy héa rit tot nén duoc bd
sung nhiéu vao cac my pham dudng da cao cép,
lam séng da, giam cac diu hiéu a0 héa. Véi nhing
tién dé vira néu, ché pham két hop hai thanh phan:
Spirulina platensis - Nano vang va dong thoi bo
sung thém vitamin C va polyvinylpyrrolidone
dugc nghién ciru nham gép phan tao ra mot loai
my pham 1am cham qua trinh 40 héa, cham soc
lan da khoe manh c6 gia thanh phu hop cho moi
nguoi.

Nghién ciu ndy nham khao sét tinh khéng
oxy héa ciia cac thanh phan riéng ¢ (sinh khi kho
S. platensis, keo vang nano, vitamin C) nho kha
ning bét gc ty do ABTS™ tir d6 tim ra nong do
phdi tron thich hop; két hop cac thanh phan dé ché
tao my pham dudng da c6 kha ning khang oxy
héa, bd trg chire ning 1a vitamin C va chat lam day
la PVP.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Poi twong nghién ciu va nguyén li¢u

Sinh khdi Spirulina platensis dang bot cua
Bo mdn Cong nghé Sinh hoc Thuc vat va Chuyén
hoa sinh hoc, Khoa Sinh hoc, Truong Dai hoc
Khoa hoc Tu nhién, BPHQG-HCM. Céac nghién
ctu sir dung céc héa chét co do tinh sach cao dé
pha moi truong Zarrouk (1966) vO trung nén sinh
khéi caa Spirulina dwoc san xuat 6n dinh, ¢6 hiéu
qua kinh té va dat dugc céc tiéu chuan vi sinh va
sinh héa vé chét lwong. Ngoai ra, ché pham vai hai
thanh phan chinh 1a
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Spirulina platensis va vang nano sau khi phdi
tron con duoc khir tring bang phuong phap chiéu
Xa Vai lidu 16 kGy.

Keo vang nano noéng do 15 mM, kich thudc hat
trung binh 10 nm, la san pham cia Trung tam
Nghién ciru va Trién khai Codng nghé Buc Xxa,
Tp.HCM.

Polyvinylpyrrolidone (PVP) K90,
BASF, Canada.

héng

Vitamin C cua héng Biobasic Canada —
Canada.

Cac phuwong phap thue nghiém

Khdo sat hoat tinh khang oxy hoa cuia cdc thanh
phan

Nghiém thirc A: Thir nghiém hiéu tng chdng
oxy héa cuaa sinh khdi S. platensis & cac nong do
1000, 2000, 3000, 5000 ppm.

Nghiém thirc B: Thir nghiém hiéu ung chdng
oxy hda cua keo vang nano & cac nong do 0; 10;
20, 30, 40, 50 ppm.

Nghiém thirc C: Thir nghiém hiéu ung chdng
oxy héa cua vitamin C ¢ cac nong do 10, 15, 20,
25 ppm.

Nghiém thirc D: Thir nghiém hiéu ung chdng
oxy héa cia hdn hop thanh phan my pham nham
muc dich kiém tra tinh tuong tac cta thanh phan
trong hdn hop. Tién hanh 3 thi nghiém thur kha
ning bit gbc oxy héa cua cac thanh phan & nhiing
nong do khéc nhau.
Taoinﬁpkdh1dangpaﬂevéiphuongphdpkhd
trung chiéu xq

Két hop céc thanh phan theo ti 18 téi wu va
tiét kiém nhét tir nghiém thic D.

Kiém tra sé lwong vi sinh vat ban dau va tién
hanh chiéu xa & céc lidu xa khac nhau dé tim ra
liéu xa khr triing phu hop.

Bang 1. Thanh phan hdn hop thi nghiém thir hoat tinh khang oxy héa khi két hop 3 thanh phan S.

platensis, keo vang nano va vitamin C.

S. platensis Keo vang nano Vitamin C
(ppm) (ppm) (ppm)
Nghiém thirc D1
Mau 1 5000 0 25
Mau 2 5000 500 0
Mau 3 0 50 25
Mau 4 5000 50 25
Nghiém thic D2
Mau 1 3000 0 20
Mau 2 3000 40 0
Mau 3 0 40 20
Mau 4 3000 40 20
Nghiém thirc D3
Mau 1 1000 0 10
Mau 2 1000 10 0
Mau 3 0 10 10
Mau 4 1000 10 10
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KET QUA-THAO LUAN
Khio sat hi¢u rng chéng oxy héa theo nong do
va thoi gian bang phuong phap do kha ning
bat goc tw do ABTS"*

Thi nghiém kiém tra kha niang khang oxy hoa
duoc tién hanh theo 4 nghiém thic vé kha niang
Nghiém thirc A:

bat gbc tu do caa: (A) Sinh khéi vi khuan lam S.
platensis (Hinh 1); (B) Keo vang nano (Hinh 2);
(C) Vitamin C (Hinh 3); va (D) cac thanh phan hon
hop (Hinh 4)

(%)

Hiéu suat bét géc tw do

0 20 40 60
Thoi gian (phut)

---+--- 5000ppm
---=--- 3000ppm
---e--- 2000ppm
---a--- 1000ppm

100 120 140

Hinh 1. B4 thj anh huong ctia ndng do sinh khdi vi khuén lam S. platensis dén higu suat bt gbc tu do ABTS™* theo
thoi gian phan tng.

Sinh khéi S. platensis véi thanh phan doi dao
chat khéng oxy héa (Bang 2) c6 kha ning bét goc
tu do rat tot & cac ndng do6 thap (1000, 2000, 3000
va 5000 ppm). Phan ting bit géc tu do xay ra hoan
toan sau 10 phit 6 ndng d6 5000 ppm. G 4000 ppm
va 3000 ppm dat hiéu suit 100 % sau 20 pht.
Nong do 2000 ppm, phan tmg dat hiéu suat 90 %
sau 20 phut va 96 % sau 120 phit. VVa & 1000 ppm,

phan tmg dat hiéu suat 78 % sau 120 phut. Két qua
cho thay thanh phan cua sinh khéi S. platensis c6
kha ning khang oxy hoa tdt, hiéu suat phu thudc
vao ndng do va thai gian, phl hop vai cong trinh
cua Colla va cong su da cong bd vé xac dinh kha
ning khang oxy héa cua S. platensis bang phuong
phép Scavenging potential [2].
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Bang 2. Cac thanh phan chinh cia S. platensis

1.Thanh phan co ban (% trong 100 g sinh khoi)

Protein 65 %
Khoang 7%
Carbonhydrate 5%
Protein va amino acid [3] %
2.Thanh phan khang oxy héa (mg trong 100 g sinh khéi)
Selen 0,01
Vitamin E 15,0
Beta-caroten 17000,0
Biotin 0,0005
Riboflavin 04
Thiamin 0,35
Nghiém thiic B:
120
- 100 +—
a\o/ e :"::"::< B
€ g0 -’,' g A 50 ppm
E .l":_, - I - ---¢---40 ppm
‘E" 60 “'.,"—' — = e ---m---30 ppm
:g .'v.‘," ."‘. SR T e 20 ppm
“‘g 20 ”. . e S 10 ppm
B R
T 5 :‘ """"""
N
0 50 100 150 200 250 300 350 400
Thoi gian (phut)

Hinh 2. D6 thj anh huéng ctia ndng d6 keo vang nano dén hiéu suit bit gbc tw do ABTS™* theo thoi gian

Kha ning bat goc tu do cua keo vang nano &
cac ndng do khéac nhau cho thdy kha ning khang
oxy héa cao nhat déi véi vang nano ¢ nong do
cao nhét (50 ppm), hiéu suat giam dan khi ndng do
giam dan. Mot diém chung cua phan Gng ¢ tit ca
c4c nong do 1a hiéu suat phan tmg ting déu theo
thoi gian. Sau 360 phat phan tng, hiéu suit dat
dugc cua keo vang nano ¢ 10 ppm, 20 ppm, 30

ppm, 40 ppm, 50 ppm lan luot 12 35 %, 60 %, 82
%, 93 %, 99 %. Két qua nay tuong tu v6i duong
biéu dién hiéu suét bat gc tu do cua keo vang
nano kich thuéc 10 nm trong cong b cua Nguyén
Ngoc Duy va cong su [4]. Nhu vay, kha ndng
khéng oxy hoa cia keo vang nano cho thiy phu
thudc vao nong do va thoi gian.
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Nghiém thirc C:
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Hinh 3. D6 thj anh huéng ctia ndng d6 vitamin C dén hiéu sut bit gbc ty do ABTS™ theo thoi gian phan ng.

Vitamin C I chét ¢6 kha nang khang oxyhéa  thoi gian gan nhu la duong thiang nam ngang & tat

rat tét. Do do, dé kiém tra kha ning bat géc tw do,  ca cac ndng d6). Két qua cho thay phan tng bét
c4c mau duoc khao sat voi ndng do thap (10, 15, géc ty do cua vitamin C phu thudc vao ndng do

20 va 25 ppm). Phan tmg nhanh, dat hiéu suét trong dung dich phan ung, dat bdo hoa ngay khi
tuong ung 1a 34 %, 53 %, 65 %, 96 % va hau nhu phan (ing xay ra, khoéng phu thudc vao thoi gian.
khong ddi theo thoi gian (biéu do phan tung theo

Nghiém thiic D:
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~ 100
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~ o
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Hinh 4: Biéu db anh hudng cac thanh phan hdn hop dén hidu suat bit gbc tw do ABTS'* theo thdi gian phan
ung. (D1: S. platensis1000 ppm + vitamin C 10 ppm; D2: S. Platensis 1000 ppm + keo vang nano 10 ppm; D3:
Keo vang nano 10 ppm + vitamin C 10 ppm; D4: S. Platensis 1000 ppm + keo vang nano 10 ppm + vitamin C

10 ppm).
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Nghiém thic nay phdi hop cac thanh
phan & nghiém thic A, B, C dé kiém tra sy cong
hop tinh khang oxy héa cua cac thanh phan. Tién
hanh phéi tron cac thanh phan véi ndng d6 ¢é hiéu
suit bat géc tu do cao nhat: S. platensis: (5000
ppm), keo vang nano (50 ppm), vitamin C (25
ppm) (Thi nghiém D1). Tuy nhién, hén hop véi 3
thanh phan nay c6 hiéu suat bt géc ty do qué cao,
phan ung xay ra ngay lap tic nén khong thé ghi
nhan két qua bang may do UV-vis. Do dé, nong
d6 cac thanh phan duoc giam theo nghiém thic: S.
Platensis (2000 ppm), keo vang nano (20 ppm),
vitamin C (20 ppm) (Thi nghiém D2) va phan tng
ciing xay ra ngay lap tirc, khdng ghi nhan dwoc két
qua. Khi tién hanh thi nghiém voi
nong do cac thanh phan nho nhét [S. platensis:
1000 ppm, AuNP (10 ppm), vitamin C (10 ppm)],
két qua duoc ghi nhan & Hinh 4.

Tat ca cac mau thir déu cho hiéu suit bét gbc
tu do cao (> 50 %): cac mau D1, D2, D4 sau 120
phat phan tng c6 hiéu suat lan Iuot 12 97 %,
98 % va 100 %; mau D3 c6 hiéu suat thap nhat (50
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Thoi gian (phit)

--#-- S, platensis 1000ppm

------ Vang nano 10ppm
--+-- Vitamin C 10ppm

% sau 120 phut phan tmg). Didu dé chung to kha
ning twong tac khang oxy hoa tét cua S.

platensis voi 2 thanh phan con lai. Ngoai ra,
vitamin C va vang nano két hop ciing 1am tang kha
ning bit gbc ty do so vai ting thanh phan riéng 1é
nhung khong qua cao (Nghiém thirc B va C). Nhu
vay, khi két hop 3 thanh phan vai nhau cho hiéu
suit bt géc tu do cao va nhanh nhat.

So sanh kha ning bit gbe tw do miu D4 véi tirng thanh phin riéng Ié

Hinh 5. B4 thj anh huong ciia miu D4 va cac thanh phan riéng Ié theo thoi gian phan g

Két qua Hinh 5 cho thay khi két hop 3 thanh
phan véi nhau, kha ning bat goc tu do tang 1én rat
nhiéu. O pht thir 30 cia phan tng, mau D4 c6
hiéu suat 1a 95 % so Vvéi S. platensis la 65 %,
vitamin C 12 34 %, vang nano la 19 %. G phat 120,
mau D4 c6 hiéu suat phan wng la 100 % so Vi S.
platensis la 78 % (ting 22 %), vang nano la 27 %
(tang 73 %), vitamin C la 34 %.

Xac dinh @9 nhiém vi sinh vt ciia dich paste (S.
platensis, vitamin C va vang nano) sau khi
chiéu xa

Sy nhiém vi sinh vat thuong xay ra trong qué
trinh rira dé loai kiém va thu nhan sinh khéi S.
platensis. Do d6, cac dich paste duwgc khir trung
bang phuong phap chiéu xa & céc lidu khac nhau
(Bang 3) dé giam thiéu sy nhidm vi sinh vat.

Bang 3. Mat do vi sinh vat (CFU/g) trong dich paste dwoc phét hién bang phuong phap chiéu xa trén

cac moi truong.

Liéu xa (kGy)

Moi truong

PGA

Hansen Cao thit - pepton
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0 1,75.10° 3.10* 1,07.107
8 2.10% KPH 3.10*
16 KPH KPH KPH
20 KPH KPH KPH

KPH: khong phét hién, PGA: potato glucose agar
Dich paste khi chua chiéu xa bi nhiém vi sinh
vat véi mat do cao, dac biét 1a vi khuan hiéu khi
(1,07.107). O liéu xa 8 kGy, chi lam giam mat do
nim méc trén méi tredng PGA va vi khuan

hiéu khi trén méi trudng cao thit — pepton. O liéu
xa 16 kGy va 20 kGy thi hoan toan khéng c6 vi
sinh vat nhiém nao dugc ghi nhan trong dich paste.

Hinh 6. Dich paste v6i thanh phan S. platensis 1000 ppm, keo vang nano 10 ppm, vitamin C 10 ppm va PVP 15 %
sau khi chiéu xa 16kGy.

Vi tao S. platensis c6 hiéu suat bat goc tu do
hoan toan & ndng d6 5000 ppm sau 10 phit. Keo
vang nano cé kha nang bat géc tu do vai hiéu suat

KET LUAN

cao nhat & néng d6 50 ppm sau 360 phut. Trong
khi d6 vitamin C cho phan ting bat géc tu do rat
nhanh & nong d6 10 ppm.
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Su két hop 3 thanh phan S. platensis, keo
vang nano va vitamin C & mau D4 (S. platensis
1000 ppm + keo vang nano 10 ppm + vitamin C

10 ppm) cho hiéu qua bat gdc ty do hoan toan sau
120 phat phan tng va cao hon hin so véi timng
thanh phan riéng lé.

Study on the

antioxidant

H&n hop dich paste hoan toan vo tring & liéu
chiéu xa 16 kGy.

Su két hop S. platensis vai keo vang nano va
vitamin C cho thay kha ning tng dung tao my
pham dudng da dang paste.
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ABSTRACT

Oxidation can generate free radicals
which damage important molecules including
lipids, proteins, and nucleic acid, and causes
premature aging. The oxidation of skin cells
manifests as wrinkles, freckles and many
other serious symptoms. To develop natural
products with high antioxidant ability for skin
care, we developed mixtures of Spirulina
platensis biomass, gold nanoparticles (AuNP:
10 nm) and vitamin C at different ratios. The
antioxidant activity of the mixtures was
measured by ABTS (2,2-azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid)
diammonium salt) assay. The mixture of S.
platensis (1000 ppm), AuNP (10 ppm), and
vitamin C (10 ppm) showed excellent

antioxidant activity with 95 % efficiency after
30 minutes and 100 % efficiency after 120
minutes under the reaction conditions. The
combination of the mixture and the
polyvinylpyrrolidone  (PVP) binder was
sterilized by gamma Co-60 radiation. The
sterilization dose of 16 kGy was selected due
to theabsence of aerobic microorganisms in
the antioxidant cosmetic preparation. Thus,
the cosmetic preparation in paste form
containing three main components of S.
platensis, gold nanoparticles, and vitamin C
combinated with PVP binder has a potential
applications in the field of cosmetics,
especially for facial skin rejuvenation.
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Keywords: Antioxidation, free radicals, Spirulina, gold nanoparticles, polyvinylpyrrolidone
(PVP).
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