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Abstract

In the present study, we investigated the protective effect of various grain methanolic extracts against UVB-induced
photo-aging in human skin fibroblasts. Various grain methanolic extracts were evaluated for their antioxidant compounds
and activities. 2,2-Ddiphenyl-1-picryhydrazyl radical (DPPH) and ABTS 2,2-azino-bris-(3-ethylbenzoth iazoline-6-sulphonic
acid) radical cation scavenging activities have been used to measure the relative antioxidant activities of extracts from grains.
The content of total polyphenolics in the extracts were evaluated using spectrophotometric methods. Human skin fibroblast
(Hs68) cells were pretreated with various grain methanolic extracts (25 pg/mL). Skin toxicity was simulated by exposing
the cells to UVB (30 ml/cm?) irradiation. In response to the UVB-irradiation, an increased amount of matrix metallo-
proteinases (MMPs) release was observed, whereas pretreatment of various grain methanolic extracts significantly inhibited
the production of MMP-1 in Hs68 cells. We also found that pretreatment of the extracts significantly decreased UVB-induced
reactive oxygen species and significantly increased total collagen content in Hs68 cells. These results provide that grains
could be regarded as a potential ingredient in natural cosmetics, used for UVB protection.
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T 2008). A AAHoR 8 ZAESY TR0l BedE, ©
R, mulgat vjeknl 59 ohekRt YYE HIRSH phenolic
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oh B3 GlrkLee 5 2006). BIEO] HAE DASF
o, H|9h 223 AEw gk 9 A 27 g 22 v
ZAghe] o ita o] Qlrkal Bk o] Qlth(Wang 5 2014).
3], Tl EASk= BB/ A& FollA phenolic compound
733t Ak 2AS Adok &E| A itkHung PV 2016).
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1. A=

Dulbecco’s modified Eagle’s medium(DMEM), fetal bovine
serum(FBS) 2 PSN antibiotic solution(penicillin-streptomycin-neo-
mycin)2 Gibco(Gaithersburg, MD, USA)o|A L3Rt 3-
(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide(MTT),
dimethyl sulfoxide(DMSO), gallic acid, Folin-Ciocalteu’s reagent,
1,1-diphenyl-2-picrylhydrazyl(DPPH), diammonium salt of 2,2-
azino-bris-(3-ethylbenzoth iazoline-6-sulphonic acid)(ABTS), 6-
hydroxy-2,5,7,8-tetramethylchtoman-2-carboxylic acid (Trolox™),
ethylenediaminetetracetic acid(EDTA) @ 2,7 -dichlorofluorescein
diacetate(DCFH-DA)+= Sigma-Aldrich(St. Louis, MO, USA)<j| A
Tt e AleF 9 Bufl= analytical 552 ARSI

2. ER FES NX

7E9 FRu], dn|, ®a, &7 A, ¢ SUDE A
F P LAEANA FAsIH o, HE J7= 20153
T2 #2833 A RS 2 10 g Fdte] HEE 200
mLE @37 shaker(Eyela Model MMS-300, Tokyo Rikakikai Co.,
Ltd,, Japan)E ©]-§3to] 24 h F¢ A2oA FE3IH o,

=4 EFIYEIA

(o]

Whatman No. 2 filter paperE ©]-&35to] T & 2&ES
2F AHolA 553t 55HS DMSOZ A-&-3figt
o]o]A] 0.22 ym B BEZE ojTstar, B4 H7kA] -20T
A B35k

S

3. MZHHSF & ME =M AE

2 A ARSE AA| w5 AH-frobA| 2] Hs68 Al EZ=
ATCC(American Type Culture Collection, Manassas, VA, USA)
of| A F5FHTE 10% FBSL} penicillin(100 unit/mL), streptomycin
(50 pg/mL)o] T2 DMEM B & AHE-5Fe] 37°C, 5% CO,,
95% humid air2 ZZH % v|%F7|(Thermo Scientific, Tewksbury,
MA, USA)ol|lA w3t ATt

Hs68 N|ZE 96-well plateo]] 1.0x10* cells/well®] EE 2 B
Zahelch 24 b vjoF F WIS DS 2F U 258
(25 ng/mL)o] HF-=1L, FBS7F H-HA] &2 wiA| 2 A5t
Aot 24 h A& AHg & MTT(1 mg/mL)&H 20 pLE 2z} well
o A7, 4 h B jstoch ATt R A4F L A
Astal, AE Az A BdE BA formazand 42 DMSO=
7183} Al#A Microplate reader (BioTek, Inc., Winooski, VT,
USAYE AH&3to] 550 nmojl A &] FF=E SAHA A&
A2 Alelli= DMSO9] #F F=7} 0.1% (vv) B|Ete] HEs

7% 23 o@e 238 WA 545 g

4. UVB XA}

Hs68A| ZE 96-well plateo]] 1.0x10* cells/well?] L =2 B
5o 24 h Bt wi et 3, ZF wellof] FBS7} §l= HiA| 2
IF FE=E2 34T F A5t 24 h Fet viesiqich 1
3 UVB lamp(Sankyo Denki Lamps, GL20SE, Marine, Japan)S
o]43t9] UVB(30 ml/em?) S ARSI, UV LIGHT METER
(LT Lutron, UV-340A, Taiwan)S AMEsle] ZH9d =S &
UEH sttt ZE UVB ZA= 96-well plateo]] 2 Al
o] PBSE Al Tagt & 3stgict. AL F FBS7} gle
iR ol A oFet 7] Wk FE2ES A5t 24 h F
¢ AlzZof Attt 272 UVB 24} §lo] 593 =
Aoz APHA

5. ROS MM =3

Hs68 A|zof thfet 47 FEE(25 ugmL)S 24 h <t
AA AL, PBSE AlHg & AZE UVBGR0 mlem’)2 2
APSEATE UVB 2AF 3 20| et 37/ HgE 355
£ 3087 A8k & 25 Mo} DCFH-DAZ FAstch A=
W ROS A3/l sigdh= B8 = 485 nm2| of7] a4 530
nmo] = 5Pol|A 2A)7F Z<t fluorescent spectrophotometer
(Perkin-Elmer, Norwalk, CT, USA)Z &35} th
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6. MMP-1 & £=2M Za}dl MM =X
UVB 2Ato|| 93 @40 F7He= MMP-19] £%4- human
MMP-1 ELISA kit(Merck & Co. Inc., Whitehouse Station, NJ,
USA)E ©]23}9] enzyme-linked immunosorbent assay %5 .S
2 iR F9] pro-MMP-1 TS SH5HA
UVB %A} & 84 Zahd AAZFS Sircol™ soluble
collagen assay kitS AR&5lo] ZAsIH Tk AZE vl st uf
]E £33} Sirco dye reagent@} &3}, HF-25le] YAE
% 2}7}& acid-salt washing reagent-g& A& H7|sle &
Fotgct ERES AR
Ahgako] A1, 555 nmol A E

HAAES alkali reagents

=2 2439k

7. giisl MR 5X

Folin-Ciocalteu method(Dewanto 5 2002)& ©]-&3}to] & &
2ol FHE 25U 2 229 100 LS 2% NaCOsE
o 2 mLe} 50% Folin-Ciocalteu A]2F 100 uLE Eg5tAct |t
& =Y FF= 4= 750 nmol A SR, FEEE
2 0.1% gallic acidg A3} T

8. AleaiC|zt ij{illg% Esl = shisid =H-
DPPH 2tz &7 2/d2 Kim 5(2002)2] ol o]3}o]
S4sAth 557 $5= 50 uLE 0.2 mM DPPH 2|z &

I mLol H7Feha, AlolA 308 ¥ F vk ERhEe] 3%
8 520 nmol 4 2745k ABTS 2tiZh 2ABHL Re 5

(1999)9] o] oJste] Z7gstATt. ABTS 7.4 mM3} potassium
persulfate 2.6 mM2 312 59t ohAof WX|8ke] ABTS o]

= FAAZ F, o] &S 735 nmo| A 9] FFE=(E T
Ad e =3.6x10° M em)7} 1.4~1.57} HEE 25252 54
shTh. Sh4E ABTS 891 1 mLo] 529 50 uLE 7}a}e]
608 3 FHEo| WelE 4ot EESAR Tl S
o|g3le] EEIAE 248 F ARo] A (TEAC, Trolox
equivalent antioxidant capacity)< AAFSI T

0. B2

BE A8E 35 o4 ke AXslgon], Ak Pk
£ Z(standard error, SE)Z FEA|3}tE EA4 H|ZE= SA
version 8.1(SAS Institute, Cary, NC, USA)S AR&35}o] ul 2
AHE A (ANOVA)S AAJSE &, Duncan’s multiple comparison
testE ©]-§sto] HFTIRLH, P<0.05 oA 249 o
3 BEssc

mPFl

20 W o

AA w5 HfotH oA Aol ZAbe] Hidt et 7 HEE

220 B3 F 213

1y

A ZAHE MMP @S FE5HL, T8 AX 9 713
oA F Fepdl BAAS ALV BER FiestE mlRoA &
Ao ZAaE, TRYY FAto] BAETKLee 5 2012).
ut2kA MMP2] A4S ZH4aA]7| L, procollagen A& 57}
A = Qe Thekdt AERY Y A 2AQEL Fe3E A
A7) M2 AZFC R AR ItkSun 5 2015). ¥
A, Fet FF wghE FEE0] Hs68 A2 tigh A2 &=
e THIEA RS AR kst 4R WeE 5
B2 25 pg/ml FEof| A 48 h F<F Ajazo] it 5A4& Ho|
2] FSkth(Fig. 1A).

292 UVB 30 mllem’ S ZAF 3 Thet 79 vghe
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&°] SobgthFig. 1B). 131 J7 F&=°] A Ad =

A
140
a
—~ 120 1 ]
g ‘ S -
S 100 T g 4
o —
kS
) 80
Z 60
ol
(]
S 40 A
©
O 54
0 T T T T T T T T
Control  White rice Qat Barley Adlay Brownrice Sorghum Black rice
B
120
a

_8 100 e b
= —L
§ 80 5 & d

A —T— — cde def
Y— T ef
5 L I
< 60 9
=
S
© 40 1
E
©
O 20

T T T T T T T T
Control UVB  White rice Oat Barley Adlay  Brown rice Sorghum Black rice

Fig. 1. Cell viability of methanolic extracts from various
cereal grains on Hs68 (A) and protective effects of various
grain methanolic extracts against UVB-induced Hs68 cell
(B). Values are expressed as the mean+SE (n=3). Different
letters indicate a significant difference at the p<0.05 level.
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2. UVB ZAH| 2 MMP-12} =84 S MAMofl ch
t 5F F=520| &4

UVB A= o] f =310] 28 %191 MMPs9| £H| & &
ASEAZItHPillai 5 2005; Brenneisen 5 2002; Fisher 5 2002).
E3 e gR A2 A 9 A & 7|H FAHARCE
o 519] Frol geE JgatA|uh UVBY| <&t Fiestof up
ZatA o] B =7} 74 cKFisher 5 2002). £ dto| AL
QA w7 AfobAl oA UVB A MMP-13} =84 =
2 e et e 7 FE2E9 a9E Hluskich
UVB ZALE Q13| Hs68 A2 9] v oA MMP-1 EHIE F
7HNFIL, oheket 45 Wk 2552 UVBE §=9 MMP-1
o S FYHom FaAFoH, 53] ZH9 MMP-1 A
4 AA L7 7P 2A U thFig 2A). 844 S
Aol WstE et 2x}, UVB AL 3 =84 =t
Aol WAo] GolF oz I At b, TE 2EES X
23t BE ol foH o R F7AFtHFig. 2B). NXZ B
3 a7t A veRd Wu)el dultoA =848 b g
2ol 7% =4 SR Kim 5(2014)2 AT A &
29| A7}t A A RARZ £AFE AR w]F AdfrobA| o
Al MMP-19] /& ZHaA17] 3L, collagen®] /& S7HAIA
EAUR A 2259 g =3} A auE 45T bt 9L
th 2 AT gkt 5 FEE0] UVBY 93 57t
E MMP-19] S AAA7|13L 84 S E8E 9
AAIA UVBe] &3t Fe3t Ko a s UYell= ZAS &2
SHiTt.
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Bo] &ste A, A Y A FA71RE S =
ZHE ) SHARE UVBY| keZo ofdf) =3t & AbShs] AEF A
7h fr=E 9 5= ROSY o] WobA #7e), F=4d % Fie
3lof 22 i Y2 o]ojX| Agto| fE th(Scharffetter-
Kochanek 5 1993). & Aol A= Al Woll4 UVBY =&
of oJsf WAYsH= ROS Aol Higt I7 FE2=2 JASH
& gobi 7] 3l Hs68 Ao UVBE #:=3ts F&=3 F,
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Fig. 2. Soluble collagen contents (A), MMP-1 production
(B), and ROS production (C) of methanolic extracts from
various cereal grains in UVB-induced Hs68 cells. Values
are expressed as the mean+=SE (n=3). Different letters indicate
a significant difference at the p<0.05 level.
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Fig. 3. Total polyphenol contents (A) and antioxidant
activities (B) of methanolic extracts from various cereal grains.
Values with different letters above bar graphs are significantly
different at the 5 level by one-way ANOVA and Duncan’s
test.
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