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Abstract — In this study, methanol extracts of the Oxalidaceae were tested with a potential functional cosmetic agent.
As cosmetic agent tests, cell toxicity, polyphenol content, antioxidation, anti-wrinkle, and whitening effects were mea-
sured. Cell toxicity of the extracts was weak up to 1,000 pg/mL. Polyphenol contents of Oxalis corniculata L., Oxalis
obtriangulata Maximowicz and Oxalis articulata Savigny were 116.036 + 0.37 mg/g, 54.72 + 0.52 mg/g and 88.18 +
1.15 mg/g, respectively. Oxalis corniculata L., Oxalis obtriangulata Maximowicz and Oxalis articulata Savigny extracts
showed 89%, 80% and 88% of antioxidation effects at 1,000 pg/mL concentration using DPPH free radical scavenging
assay. Oxalis corniculata L., Oxalis obtriangulata Maximowicz and Oxalis articulata Savigny extracts indicated 81%, 51%
and 57% of antiwrinkle effects at 1,000 pg/mL concentration using elastase inhibition assay. Oxalis corniculata L. extract
was particularly excellent in elastase inhibition effect. Whitening effect using tyrosinase inhibition assay was relatively
weak. Lotion formulation including 1% Oxalis obtriangulata Maximowicz extract was stable based on the temperature
stability test for 28 days in terms of pH, viscosity and appearance. However, Lotion formulation including 1% Oxalis
corniculata L. extract and Oxalis articulata Savigny extract need formulation improvement. From the research, metha-
nol extract of Oxalis corniculata L. seems to be good candidate for antiwrinkle functional cosmetic agent.
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FRAANN T Ao A ke 2016 SPFEANY B4 18 314 0]
w2 2015 3PgE AP RS 9% 3559 Qo2 d )
10.5% S7F8FATH 1], 35 ABAF2 102 7,3299] 4 02 Adr)

H] 19.6%, AHT 13.9% %7}6‘”;}. 53] 52279281990 %

AWE] 54.4%=E 1) £Z2] Z71= Bt} 20159 SFE &

G AN A LS 7% S AEFE 63 2,0169(57.8%) 0%
AFE A2 7k, Az SE AFFT 13 7,22599(16.0%)
S 7295 VISR, o)A FHE AFEFI 13 3,9429 4

(13.0%), A A& #AFH 8,247219(7.7%) <= ©13itt.
3R A Y] AAIAQ FAH= X8, AR 35Eel Qo).
AY HPES Y ARE TEOT A7) 98 ATATE Fs)
L

Ir ne

1=
18] AJHo] ALE-E 1L 1ou4 iR E{—H‘ﬁo] 2} =Tho)

L ATH2,3]. ek =g o] SR AlE
RS AR, AARARE tixlshs w2 &is] Bt
ATk, Bk wlE =51, Akl A s 716 s
ujEo] A 5L o], A=Al AAE 0] L3 }7] 58 EE &
A7) m-¢- SEAlo|th4,5]. 12l AFAFE] s B 7]
& sPgFEo] AAAIF O Z UVIE EaL lon E SE Al
A1100% = 284 3P 52 Farekal Sl el

&g 2k 2~ (Reactive Oxygen Species, ROS)= X3 T 313 9

_tlgl_
& 3 A ol

o W or

o

lo,

ZA & FAsE, At B (elastin)S 3 & 5 U+ elastase &
A A3Ir1ZI5H6]. Elastin 5 Q.3 T3l A 2 g4 4]0
e B S A3 sk B2 T2 249|t}. Elastaser I
5 AR 3akd 728 REAIA FA8E AT
< Adsie 7] g ARe) ol W E R, Al BRI, A ARF

= 9% AT A AR ofs) WEE o] Wepd S A
=3k 8]. W 2hd -2 melanosome Wl A A =] 3 o] Akl
L-tyrosmeol A4 tyrosinase?]l 2] 3l dopaquinone®.Z HFHETE,
T sk dapd AL _’i/\ﬂz, SRR N 7‘\:1(7d— F27)
B TARS 22 Aol AR AR Lo = AT

PolRke- g AR Ei= okgAE F sho]n, 912 A1 glo] v,
215-9] A A= BIEFT] €9} B-carotene®] &--5F12[10] H&H- A<
glyxylic acid, oxalic acid, E2}H. 0] =2] F7<] vitexin, isovitexin7}
ZA5FA[11] 2 FA3} 52 AYa ui12]. 18] 47
FEEY AEAF7E Holvtks Rart e [13] A,
AEFAAL, B, A 537 2ol ths A 5A2 HHor o]gH
0].

r

FP

D]-[] 6:};“ g].oh‘s]- ig] E%O]Hli}7]. Qﬁlﬂ o) ;‘q ei;ﬁ o= oﬂ?
Ato] Hlofglort 3] 8-S 918k Az Bs] HoiA e
5ol

2 Aol A = oW (Oxalis corniculata L.), 273 15 (Oxalis
obtriangulata Maximowicz), J°13801%(Oxalis articulata Savigny)
ek FEEel tell s adARE AAlste] 7154 shdE
AN B 7P S AEsT. Aol tare fa
o] 3o} gloiA A2kl g SR ek Eevs ¢
ow SHFORA Y8 A2 5 BRI Te

ATE, Akt Tk, o9, FEAN B 25 SPPAAES A
sfo] oluat & F0) 1SYRIEIAR) 38 7FHE L
olmste},

Korean Chem. Eng. Res., Vol. 56, No. 3, June, 2018

15w - A - A5

=o 1

2.4 o
2-1. Al 2 A

B Aol A AFg-gE %Ol T, 2o, Jolsgoly) mieke: &
& A=A EFEE YA TF o} o] gaginh. Al 254 /‘1
ol AR A3 B16F10 cell oW, A 3E52-3Fof| A 24
Fol 0] 23}%1tF. DMEM (Dulbecco’s modified Eagle’s medlum),
FBS (Fetal bovine serum), 1% (v/v) penicillin- GE healthcare
(Chicago, Illinois, USA)ol| 4] 7-%13}%] ©. ™, EZ-Cytox= Duzen
Bio(South Korea)ol| 4] *+%13}51 t}. DPPH (o, a-diphenyl-B-picryl
hydrazyl), mushroom Tyrosinase, L-tyrosine, N-succinyl-(Ala)*-p-

¢

HE % e

nitroanilide, Elastase from porcine pancreas, Folin-Denis reagent<
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HE-S-A1Z T} Elisa reader (Synergy HT, BIOTEK, USA)® 725 nm
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u] ¥ § -5 A] 32 Tyrosinase inhibition assay % 74 851 tH18].
0.1 M Sodium phosphate buffer (pH6.8) 220 pL, Zt s =HE = A Z¥
FZ = 20 puL %} Tyrosinase from mushroom (2,000 U/mL, Sigma,
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1027t Jb-g- A17]1 1L Elisa reader (Synergy HT, BIOTEK, USA)=
490 nmoA FFEE S48t} A dE-(Inhibition ratio, %)= ©F
2 o] A0 AkE SATH18].



Inhibition ratio (%) =[1 - {(Exp. - Blank)/Control}] x 100  (3)

T2/ &3} AEL Elastase inhibition assays ©]-83FATH19].
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HE2 SAAIZ1 A E-8H 100 uLe} N-succinyl-(Ala);-p-nitroanilide
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Table 1. Cream formulation containing 1% Oxalidaceae extracts

Component Content (%)
Jojoba oil 12.5
Hazelnut oil 12.5
Olivem 800 45
Naturotics 2.5
Extract 1
Deionized Water Upto 100
140
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Fig. 1°] YERISITE. 1,000 ug/mL2] 5= A7H4] A1 835115 )
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Table 2. Total phenols contents of extracts

Cultivar Total phenols contents
Oxalis corniculata L. 116.036 + 0.37
Oxalis obtriangulata Maximowicz 54.72+0.52
Oxalis articulata Savigny 88.18+ 1.15

e

e

e

300

(%]
(=]
o

1000

Concentration (ug/ml)

M Oxalis corniculata L.

Fig. 1. Cell toxicity test (MTT assay) of Oxalidaceae extracts.

Oxalis obtriangulata Maximowicz

B Oxalis articulata Savigny
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Fig. 2. Antioxidation effect of Oxalidaceae extracts by DPPH free radical scavenging assay.
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Fig. 3. Whitening effect of Oxalidaceae extracts by Tyrosinase inhibition assay.
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Fig. 4. Anti-wrinkle effect of Oxalidaceae extracts by Elastase inhibition assay.

B Oxalis obtriangulata Maximowicz
B Ursolic acid
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Table 3. Temperature stability test of cream including Oxalis corniculata L. extract at 4 °C, 25 °C, 40 °C
Oday 7days 14days 21days 28days STD STD(%)
pH 4.45 5.58 5.28 4.98 4.44 0.50 11.33
4°C Viscosity (cP) 10,200 11,600 10,500 11,546 10,580 644 6.31
Appearance normal normal normal normal normal - -
pH 4.45 4.94 4.825 4.71 4.47 0.22 4.85
25°C Viscosity (cP) 10,200 11,820 12,973 11,080 10,453 1123 11.01
Appearance normal normal normal normal normal - -
pH 4.45 4.88 471 4.54 4.34 0.21 4.81
40°C Viscosity (cP) 10,200 10,246 10,413 11,440 10,540 506 4.96
Appearance normal normal normal normal normal - -
Table 4. Temperature stability test of cream including Oxalis obtriangulata Maximowicz extract at 4 °C, 25 °C, 40 °C
Oday 7days 14days 21days 28days STD STD(%)
pH 5.25 5.03 5.16 5.29 4.65 0.26 4.92
4°C Viscosity (cP) 11,286 11,360 9,920 11,573 10,313 728 6.45
Appearance normal normal normal normal normal - -
pH 5.25 4.95 483 4.71 5.15 0.22 424
25°C Viscosity (cP) 11,286 10,460 10,680 10,020 10,700 458 4.06
Appearance normal normal normal normal normal - -
pH 5.25 5.02 4.97 4.92 424 0.38 7.23
40°C Viscosity (cP) 11,286 10,773 10,813 10,806 9,833 530 4.70
Appearance normal normal normal normal normal - -
Table 5. Temperature stability test of cream including Oxalis articulata Savigny extract at 4 °C, 25 °C, 40 °C
Oday 7days 14days 21days 28days STD STD(%)
pH 4.52 5 4.905 4.81 4.44 0.24 5.40
4°C Viscosity (cP) 12,953 10,100 12,260 11,406 10,713 1,148 8.87
Appearance normal normal normal normal normal - -
pH 4.52 5.01 4915 4.82 4.83 0.18 4.07
25°C Viscosity (cP) 12,953 11,020 13,480 12,293 11,700 977 7.54
Appearance normal normal normal normal normal - -
pH 4.52 492 4.795 4.67 44 0.21 4.60
40°C Viscosity (cP) 12,953 11,646 11,340 10,333 10,380 1,076 8.31
Appearance normal normal normal normal normal - -
7} 2ds] 97 107 Koln, 53] ot FEELS vl 5 Yot == (Table 5)°] -9 2ol et o] Wshr} vha Q=
3t elastase 24| A BITH22,23). Ao et 35 ot 3552 3P dRE AR o
Wk YR A AT} DL,
3-3. 2 FEY A™
= Oﬂ%ﬂl/\if”— Aot FEES e =4 AR 71s A 4.4 E
] AAES Al s vheket A, A A
H5o] A= aigtEe] JlolA & T8 23elA 7R Bt Al & ArellMs Ao lrta vehs: 350 7 d sk a2 9
7] 5] Aol whgste] AE o2 A Y] T E FllEshe At 7Fe e AESISITE AlESd A1 d3 1,000 pg/mL 55 744
7hAe 4= ik whebd i o] P Al T ¢hR 5 Yolut FEw2 A0l A2 it Ao, oI, Jol
AHLE 2NN WS FAF) A WSS BASH= Aoy WRHE FEEL FEATCR Felvine] Fo] 47}
23 M-S AN itk & AFelxE Pot FEES X 116.036 = 0.37 mg/g, 54.72 + 0.52 mg/g, 88.18 + 1.15 mg/g® =<
T AW (Cream A Z L AR SEAIYAFS ARG FEE LERAITh. DPPH AH Sh1Z A A 8L o] 83 FAs
W 71 ZH3}7} Table 3, 4, 50 HERFQITE. Alz=8k 2| Qo] sl 28 23 A8 A3, 1,000 pg/mLe) FEoNA %01“‘ Fagout, JolA
@ 72l 2105 pil, 15 o) SIEAS) I SIS e OIS RhE: AR 8% 800, 8ee] o 950 k) Ak

HAHSTD)E 718w Yot =& E(Table 3)9] - pHi= 4 °C
oA 11.3%%, 25 °CoflA] 11.01%= W3}7F 2SIt S339]

W FEE(Table 4)9] -9 B4 pH, =7 8 20| let. ol

T
A=

KAt Elastase A &3} AlPE o] &3 F5704 9= 1,000 pg/
mL gl =golt 81%, ol 51%, ol ol 57%2 B
<, 58] Aol SR T R L

T
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