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) to limit the aging effects of sunlight on the skin, especially nowadays consumers
Revised: 10/6/2024 tend to look for products with natural origin. In this study, the ability of some
Published: 11/6/2024 Organic and inorganic substances to block UVB was analyzed and evaluated

through their transmittance spectra at the excitation wavelength range of 250
nm-400 nm. Seed oils such as almond oil and flaxseed oil are known to contain

KEYWORDS many skin-beneficial fatty acids that have been studied for their sun protection
UVB properties. Herbal powders such as turmeric powder, green tea powder, and
Chinese medicine powder (Angelica Dahurica powder, Atractylodes

Sunscreen Macrocephala Extract powder, Atractylodes Macrocephala Extract powder)
Skincare with good antioxidant properties were also investigated. Besides, two oxides
Anti-aging known for their good sun protection, TiO, and ZnO, were also included in the
. research for comparison. The research aims to find suitable materials for
Spectrophotometric developing products that combine sun protection and skin care. The results

show that the seed oils such as flaxseed oil and almond oil block UV radiation
worse than herbal powder samples. Among the powder samples, Chinese
medicine powder shows the best sun blocking ability, with the highest SPF
index, equivalent to the sun blocking ability of inorganic TiO,.ZnO powders.
This shows the potential of using Chinese medicine powder in developing
products that combine sun protection and skincare.
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duoc khao sat dé so sanh. Cac nghién ciru nham tim ra vat lidu thich hop cho
phat trién san pham két hop chdng nang va dudng da. Két qua cho thay cac
mau dau hat nhu dau hat lanh va dau hanh nhan khéng c6 kha ning can nang
tt bang cac mau bot. Trong cac mau bot, bot thude bac da thé hién kha ning
can nang t6t nhat, voi chi s6 SPF cao nhét, tuong duong vai kha niang can
ning cua bot vo co Ti0,.ZnO. Piéu nay cho thiy tiém ning cia viéc st dung
bot thude béc trong phat trién san pham két hop chdng nang va dudng da.
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1. Gioi thigu

Anh sang mit troi 14 song dién tir ¢6 dai bude song gdm ba ving chinh: (a) Tir ngoai, (b) Kha
kién va (c) Hong ngoai [1]. Birc xa tir ngoai lai dugc chia thanh ba ving: (a) UV-A (315-400
nm), (b) UV-B (290-315 nm), (c) UV-C (100-290 nm) trong d6 tia UV-A ¢6 bude song dai_ nhét
va nang lugng thip nhat, UV-C c6 ning luong cao nhit va bude song ngan nhit, UV-B nam &
vung gitra [2]. Khoang 80-90% tia UV-A va 1-10% tia UV-B t6i duoc bé mat trai dat trong khi
tia UV-C bi khi quyén trai dat hap thu. UV-A c6 thé tham ‘nhap séu hon vao 16p ha bi cua da va
c6 thé 1am hu hai DNA bang phan ng nhay quang gidn tlep tao ra cac gdc oxy tu do. UV-B chi
t6i duge 16p biéu bi (Hinh 1) va bi hap thy boi DNA din dén sy sip xép lai phan tir tao ra cac san
pham nhu cyclobutene dimer va pyrimidine trén da [3], [4].
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Hinh 1. Sy tham nhdp cua cac budc séng dnh sang khdc nhau vao da nguoi [5]

Céc bao cao khoa hoc cho thiy phoi ning & mirc d vira phai c6 mot sé tac dung tét cho sirc
khoe nhu gitp san sinh vitamin D, tac dung khang khuén va cai thién chic ning tim mach [3];
tuy nhién, tiép xtic v6i tia UV trong thoi gian dai lai c6 thé giy ung thu da va cac ton thwong cho
mat. Tir 1au khoa hoc da chimg minh anh huong cta birc xa tir ngoai trong anh sang mat troi toi
stc khoe cua lan da va trong thap ky gan day cac san pham chdng ning di trd nén pho blen o
dang gel, lotion, kem dudng 4m hodc chéng 130 hoa, ma ¢ day ta goi chung 13 kem chong ning.
N6 kiém soat nhiing tic dong c6 hai nhu 130 héa sém, nhin nheo, sam va nam da lién quan véi
btrc xa UV. Cac hoat chit duoc sir dung trong kem chéng néng chia ra hai loai hiru co va vd co
c6 kha niang hép thy, tan xa va phan xa birc xa UV. Cac hoat chat ¢ kha ning chdng ning duoc
nghién ciru rat da dang, phd bién nhit 1a Octyl methoxycinnamate (OMC), Oxybenzone, Octyl
salicylate, Octocrylene, Avobenzone, TiO, va ZnO [6]. Gan ddy, cac hoat chat ¢6 ngudn goc
thién nhién dwgc nghién ciru nhidu bao gdm cac san pham thuy sinh nhu tao xodn, tao luc, tao
nau, tdo do, sinh vét phu du, va cac san phém trén can bao gém hudng duong, ddu nanh, hat mg,
qué bo, hoa ciic, hoang cam, cam théo, nha dam, dau dira, duong xi,... [7]. Trong nghién ctru nay,
mot s6 loai dau hat nhu diu hanh nhan, diu hat macca, dau hat lanh duoc khao sat kha nang
chbng ning dua trén phép do quang phd truyén qua & ving budc song kich thich 250-400 nm.
Céc loai bot thao moc nhur bot nghé, bot tra xanh, bot thude bac (gdm bot bach chi, bot bach
truat, bot bach phuc linh) cling dugc khao sat. Bén canh d6, hai loai oxit dugc biét dén vai kha
ning chng ning t6t 1a TiO, va ZnO ciing dugc khao sat dé so sanh.

Céc san pham kem chdng néng chira cac hoat chat nay duoc danh gia hiéu qua chdng tia UV
thong qua cac phuong phap:

Xdc dinh chi s6 cin nang Sun Protection Factor (SPF). Chi s6 SPF biéu thi kha ning bao vé
da ctia kem chdng ning ngin chin sy phat trién ctia cac ndt ban do khi bi chiéu birc xa UVB [8].
Chi s6 SPF dugc xac dinh bang phuong phap thir nghiém tryc tiép trén co thé hodc phuong phap
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do quang phd hodc phuong phap mé phong trén may tinh dé dy doan chi sb [9]. Phép do SPF
truyén théng thuc hién trén dong vat thudng 1a chudt khong 16ng da tring. Kem chéng ning duoc
thoa cn than véi ty 1 2 mg/cm? va dé khé ty nhién. Chi sé SPF biéu thi ti sé cua liéu lugng tdi
thiéu buc xa dé gy ra ban d6 (Minimal Erythemal Dose MED) trén da c6 sir dung kem chong
ning va trén da khong st dung kem chong ning. SPF = MED cua da c6 boi kem (2 mg/cm?)/
MED cuia da khong sir dung kem [9], [10]. Gan day, cac thir nghiém trén dong vat khong duoc
khuyén khich nén viéc xac dinh chi sé SPF ¢6 thé dugc thyc hién bang phuong phap do phd hap
thu va truyén qua cia bic xa UV. Lop kem chdng ning mong boi trén phién thach anh voi dinh
lwong chudn 2 mg/cm? s& duge do phd hip thu hodc truyén qua trong ving btic xa UV. Phép do
dé thuc hién va gia khong cao [10], [11]. DS 16n ctia SPF can thiét duoc sir dung cho mdi ca nhan
trong cac truong hop khac nhau phu thude vao tinh hinh thoi tiét voi cuong do bic xa UV tuong
ung, phu thudc hoat dong cu thé va do nhay cam trén da ctia nguoi st dung kem chéng néng. Chi
s SPF biéu thi kha ning hap thu tia UVB duoc phén loai tir thip dén cao: Thap: (SPF 2-15),
Trung binh: (SPF 15-30) Cao: (SPF 30-50), Cao nhat: (SPF > 50). Cong thtc tinh phan trim birc
xa hép thu boi kem chéng ning: phin tram hip thu = 100 — (100/SPF) [12], [13]. Dya vao
cong thuc trén, dd thi phu thudc gitra phén tram buc xa hép thu va chi s SPF duoc dua ra nhu
trong Hinh 2 [14]. Chi s6 SPF 15 tuong ting v6i 93,3% birc xa UVB bi hép thy, trong khi SPF 30
g v6i 96,7%, SPF 45 twong ung voi 97,8% va SPF 50 tng v6i 98% birc xa UVB bi hap thu
(Hinh 2).
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Hinh 2. Mirc hp thu bire xa UVB twong iing véi chi s6 can ndang SPF [14]

Do sw hinh thanh sic t6 trén da persistant pigment darkening (PPD)

Phep do ndy xac dinh kha nang bao vé cua kem chéng ning chong lai buc xa UVA [15] —
[18]. Chi sb bao vé dugc xac dinh 1a ty 18 giira lidu luong birc xa tbi thiéu dé gy ra ban do
Minimal Pigment Dose MPD trén da c6 boi kem chong niang va trén da khong boi kem. Chi s6
bao vé UVA = MPD (c6 boi kem)/ MPD (khong bdi kem).

2. Phwong phap nghién ciru
2.1. Chudn bi mdu

Cac mau dau hat hanh nhan va dau hat lanh dugc thu thap tur siéu thi trong chai dau nhép khau
nhan hiéu FUNCH. Cac mau bot nghé va bot thudc bic (gém bot bach chi, bach truat va bach
phuc linh voi ti khéi lugng 1:1:1), bot vé so dugc mua tr cira hang dugc li€u trong cho dia
phuong. Bot thudc bic dwoc nghién bang may nghién chuyén dung tir nguyén liéu kho dang
miéng theo ti 16 khoi lugng 1:1:1. Mau bot tra xanh dugc thu thap tir goi 250 g nhan Dalatfarm.

Céc miu dau duge tron véi bo hat ma & ti 16 1:1 trong cde thuy tinh va dun néng téi nhiét d6
80°C, sau d6 1am nguoi vé nhiét do phong. Ba mau dau dugc dan nhan lan lugt 12 D1: diu hanh
nhén, D2: dau hat lanh va D2b: dau hat lanh c6 tron v6i bot vo sd 2,5%. Cac mau bt duogc tron
v6i bo hat m& & ti 18 khdi luong 2,5% trong cde thay tinh va dun nong téi nhiét do 80°C, hon hop
duoc khuéy déu trong qua trinh ngudi vé nhiét do phong. Cac mau bot duge dan nhan 1an luot 12
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B1: bot tra xanh, B2: bdt nghé, B3: bot thudc béc, B4: bot TiO,.ZnO. Bo hat m& st dung trong
cac hdn hop trén duoc thu thap tir nha cung cip Greenlab. Muyc dich ciia viée tron 1an bo hat m&
vao mau dau va mau bot 14 dé ting d6 nhot ciia mau. Mau c6 d6 nhét c& do nhét ciia kem chong
nang thong dung dé dé dang c6 thé boi dugce trén da mot 16p mong.

2.2. Chup anh SEM

Cac mau bot TiO, va ZnO duoc khao sat qua kinh hién vi dién tu quét. Kich thudc hat ctia cac
oxit v co nay dugc thé hién trén anh véi d6 phan dai lon.
2.3. Do quang phé truyén qua

Ce’}c mau D1, D2a, D2b, B1, B2, B3 va B47 du(_rq bdi mot 16p mong véi dinh 11,1’c_mg 2 mg/cmf
1én d€ lam kinh loai nham. Phep do quang pho truyén qua dugc thyc hién trén thi€t bi quang pho
hép thu nguyén tr UV-Vis, model S80, hdng Biochorm, My v6i ving bure xa kich thich 250-400
nm. Chi s6 SPF dugc ngoai suy tir do thi trong Hinh 2.

3. Két qua va ban luan

Phén nay trinh bay cac két qua thu dugc tir phép do pho truyén qua va phan tich phd dé dua ra

gia tri SPF tuong ing.

3.1. Mdu dau

% birc xa truyén qua

Buwérc séng birc xa (nm)

Hinh 3. Phé truyén qua ciia mau dau hanh nhén va mau dau hat lanh

Pho truyén qua clia cic mau dau hat lanh, ddu hanh nhan va mau dau hat lanh kém bot vo so
dugc thé hién trén Hinh 3. Dya vao phan tram birc xa truyén qua trén dd thi ciia diu hanh nhan ta
thiy kha ning truyén qua ciia 4nh sang ting theo budc song va dan dat dén gia tri bdo hoa tuong
g v6i kha nang hap thy anh sang SU ctia cac mau dau giam. Trong ving dnh sang UVC miu
dau hanh nhan hap thu anh sang kha tdt n6 dat gdn nhu 100% trong ving budc séng nhé hon 250
nm. Hiéu sudt hdp thu anh sang ciia diu hanh nhan giam dan khi budc séng anh sang ting va nd
chi con khoang 80% khi ¢ ving UVB véi budc song 300 nm twong Gmg véi chi sé SPF 5 va nd
tiép tuc giam va dan dat dén gia tri bio hoa (khoang 73%) khi budc séng ting dén ving UVA.
Tuong ty voi mau dau hat lanh c6 va khong c6 sy gop mat cua bot vo so. Tuy nhién, tur phé
truyen qua ta thiy, kha nang truyén trong ving UV ciia mau du hat lanh 16n hon nhiéu so véi
dau hanh nhén trong tat ca cac vung UV. Trong ving UVB tng v61 bude song 300 nm thi phan
trim truyén qua cia mau dau hat lanh 1én dén 80%, tic 1a phan hap thy anh sang chi khoang 20%
{mg vé6i chi sé SPF 2. Khi ¢6 sy gop mit ctia vo sd nd chi lam ting kha ning hap thu va truyén
qua trong ving 4nh sang UVC ma gan nhu khong anh huong dén ving anh sang UVB va UVA
nén n6 ciing khong c6 y nghia khi lam m§ pham chéng lai tia UV. Qua phan tich & trén ta thay
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hiéu suét h?ip thu ctia mau dau hanh nhan t6t hon rat nhiéu so véi dau hat lanh. Tuy nhién, gia tri
nay ciing chi dat dugc 80% trong ving UVB g v6i bude séng 300 nm. Dé tim ra san pham co
cong dung chéng tia UV tét hon, ngin can sy l3o hoa da chung t6i tiép tuc 1am thi nghiém voi
cac mau bot. Két qua duoc chi ra & phan bén dudi.

3.2. Mdu bgt

("\
IMS-NKL 5.0kV 5§ 1mm x1 OOk SE(M) ) - 500nm

(a) (b)
Hinh 4. Anh chup SEM ciia mau bét hai oxit vé co (a) TiO, va (b) ZnO

Két qua phan tich hinh thai cia cdc miu bot hai oxit v co TiO, va ZnO tir anh chup SEM thu
dugc trong Hinh 4 cho thdy kich thudc hat ciia hai oxit nay khéng dong déu va né nam trong
ving kich thuéc nano mét. Bot TiO, gdm céc hat dang hinh cau c6 kich thudc dudng kinh c& 50-
200 nm. Bot ZnO gdm cac hat c¢6 nhiéu hinh dang khac nhau nim xen k&. Céac hat nay c6 kich
tudc frng vo1 canh dai ctia hat ¢& 150-250 nm. Mac du kich thudc cia ca hai mau TiO, va ZnO
khong dong nhat nhung chung déu co6 kich thudc nano. Véi kich thudc nhé nano mét cac hat ctia
mAu bot ndy d& dang tao nén cdu trac min mudt cho cac san phim tng dung.
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Hinh 5. Pho truyén qua ciia cac mau bot trong ddi bude song 250-450 nm (a)
va trong dai budc séng 290-320 nm (b)

Phé truyén qua ciia cic mau bot duoc trinh bay trén Hinh 5. Tir phé truyén qua ta thdy, birc xa
truyén qua ting dan theo budc song sau do dan dat t6i gia tri bdo hoa. Tuy nhién kha ning hip
thy trong ving UV ctia cac mau khé t6t. Hiéu suat ctia tat ca cac mau dat 100% trong ving bic
xa UVC sau d6 c6 giam chut trong viing birc xa UVB. Cac mau bot can tdt birc xa UVB & bude
song 300 nm. TAt ca cac mau bdt tra xanh, bot nghé, bot thudc béc, bot Ti0,.ZnO déu can t6i
99% buc xa ¢ budc song 300 nm. O bude song 315 nm, cic mau bot can trén 95% birc xa: mau
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bot tra xanh can 96% burc xa twong ung véi SPF 30, mau bot nghé can 95% burc xa, mau bot
thudc bic can 97,5% biic xa tuong tng SPF 45, mau bot TiO,.ZnO can 97,5% birc xa twong ng
SPF 45. Bang 1 téng két sd lieu ph?m tram burc xa hép thu cia cac mau dau va mau bot & bude
song 315 nm va chi s6 SPF twong tng. Khi budc song ting 1én dén viing UVA thi né tiép tuc
giam va dat dén gia tri bdo hoa tmg v6i budc song 370 nm. Ung véi bude song nay gia tri hap thu
ctia cic mau bot tra xanh, bot nghé, bot thudc béc, bot Ti0,.ZnO tuong ung la 77,5%; 65%; 78%
va 90%.

Bang 1. Chi s6 SPF ciia cdc mdu dau va mau bét irng véi bude séng 315 nm

M3u thi nghiém Ky hiéu % birc xa truyén qua SPF
Dau hanh nhan D1 25 5
Dau hat lanh D2a 82 2
Dau hat lanh + bot v6 so D2b 82 2
Bot tra xanh B1 4 30
Bt nghé B2 5 30
Bot thude béc B3 25 45
Bot Ti0,.ZnO B4 2.5 45

Tir cac két qua trén co6 thé thay rang cac mau dau ¢ kha ning can nang khong wu viét nhu cac
mau bot. Trong cac mau bot thi bot thude bic cho két qua can nang tot nhat va twong duong voi
kha ning can nang ciia bot vo co Ti0,.ZnO trong ving UVC va UVB; hiéu suat ¢6 kém hon chut
khi & ving UVA.

4. Két luan

Phd truyén qua cua cic mau dau hanh nhan, dau hat lanh va cac miu bot tra xanh, bot nghé,
bot thude bic, bot Ti0,.ZnO trong dai budc song 250-400 nm da dugc nghién ctru va khao sat.
Tt vi€e phan tich phd dua vao phan trim birc xa truyén qua, kha nang hap thu birc xa UVB cua
cac mau vat liéu dugc danh gia va dua ra gid tri SPF twong tng. Két qua nghién ctru cho thay cac
mau dau nhu dau hat lanh va diu hanh nhan khong c6 kha nang can nang béng cac mau bot.
Trong s6 cac miu bot, bot thude bac da thé hién kha ning can ning t6t nhat, véi chi sd SPF cao
nhét, twong dwong véi kha ning can nang cua bot vo co Ti0,.ZnO. Diéu nay cho thy tiém ning
ctia viée str dung bot thude béc trong phat trién san pham két hop chdng ning va dudng da.

Lo&i cam on

Tac gia chan thanh giri 10i cdm on PGS. TS. Ung Diéu Thuay, TS. Tong Quang Cong va
Nguyen Thi Xuyén, Vién Han 1am tha hoc va Cong nghé Viét Nam da ho trg chup anh kinh
hién vi dién tur va thyc hién phép do phd cho nghién ctru.
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