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Clinical Effectiveness of Regular Use of Unripe Apple Mask Pack
on Skin Status of Middle-aged Women
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Kim, Sungsoo’ - Han, Chan-Kyu® - Lee, Bog-Hieu"
'Department of Food and Nutrition, Chung-Ang University, Anseong 456-756, Korea
’Korea Food Research Insitute, Sungnam, 463-746, Korea

ABSTRACT

The effects of unripe apple mask pack made from unripe apple extracts on the skin status of middle-aged women for
4 weeks were investigated. The subjects were divided into three groups: placebo mask pack as the control (PM, n = 8),
apple mask pack (AM, n = 16), and apple mask pack + apple intake (AAM, n = 12). The study included a survey
questionnaire, and evaluations of nutrients intakes and of skin status. Skin status was measured by Aramo-TS. After 4
weeks, facial moisture, elasticity, evenness, and wrinkle level were improved in AM and AAM. The facial moisture
level (AM: +3.13 &= 2.73, AAM: +2.25 £ 2.93) and elasticity level (AM: +5.81 &= 8.27, AAM: +5.50 £ 6.13)
of AM (p <0.001) and AAM (p <0.05) were increased. The facial evenness level (AM: —525 * 8.13, AAM: —
9.17 £ 4.26) and wrinkle level (AM: —10.88 £ 11.74, AAM: —17.83 & 12.22) were significantly decreased. AAM
was more effective in improving skin elasticity, evenness, and wrinkle. The skin status of PM was not changed. While
the macronutrient intakes of all the subjects were not different before and after the study, the daily intakes of some
vitamins (vitamins B, C, and E and folic acid) during the study were significantly increased in AAM. These findings
suggested that regular use of apple mask pack was effective in improving overall skin status. Furthermore, the con-
sumption of apples with mask pack application was much better in improving skin status. (Korean J Nutr 2010; 43(5):

453~462)
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ZARSE A7 = SPSS B4 =273 15.0 (SPSS, Inc.,
Chicago, USA) & o83t 24830t A8 9 253,
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b D, e 54 Ae BE EERAE 7
sl om Agl A3} T= paired ttestS AR, A
3 A =7F 9 F9] H]w= ANOVA, Duncan’ s multiple
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Table 1. Reference range of skin status following the Aramo-TS
manufacturer’s instruction

tem Criteria

Bad Normal Good
Moisture 0—-30 31-70 71—-100
Elasticity 0-30 31-70 71-100
Evenness 100—-70 69—-30 29-0
Pore 100—-70 69 —30 29-0
Spot 100—-70 69 —30 29-0
Wrinkle 100-70 69 —30 29-0

Dry Normal Oily
Sebum U-zone 0-30 31-70 71—-100
Sebum T-zone 0—-30 31-70 71—100
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4 It
QALY
VAR F7Hs PMT 8%, AMYT 16%, AAM
T 129 0% F 367ollon, Hy AP 49.97 + 7.44
A= AR AL, AP FofrlE2 50Th > 409 > 30
o > 60t w=eldtk thdAke] 69.5%7F 212l 7 ezt
Hlw 2 A7epAY vl 75k Holetar siglen, 7k
HE otk 3 A9 2.8%3tk HAAR 6.85
Table 2. Lifestyle of the subjects (n = 36)
Variables Classification N %
Ofteniil - -
Sometimesiill 1 2.8
Health condition Moderate 10 27.8
Healthy 23 63.9
Very healthy 2 5.6
Sleeping time (hrs) 6.85 + 1.30"
Very little - -
Little 5 13.9
Physical activity Moderate 15 41.7
Much 14 38.9
Very much 2 5.6
No exercise 5 13.9
) 1/week 4 11.1
E?ﬁ::f frequency 2 - 3/week 14 389
4 —5/week 9 25.0
= 6/week 4 11.1
No exercise ) 16.7
Very light 4 11.1
Exercise infensity Light 5 13.9
Moderate 20 55.6
Heavy 1 2.8
Smoking d No smoking 35 97.2
oneseee <os e
0.5-1 - -
Nothing 16 44.4
conol drinkd 1 —2/month 13 36.1
peoSe,  Ncamesk 6 7
3 —4/week 1 2.8
5—6/week - -
=0.5 32 88.9
Degree of alcohol 0.5-1 3 8.3
drinking 1-1.5 - -
(soju, bottle/time) 15-2 _ _
>2.5 1 2.8

1) Mean £ SD
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Algrel gl om 7kl Aol skl HAIRE o)) s
Azt Ath FFAEE HE ] 41.7% & e
A 38.9%7}F tifi-s A om, 52 735 13.9%
o] ‘H3 s etk 2 HElaL, dldAte] divkrt
TAA R 58 skl = Zo= vebdrh S92 97.2%
7h A ok Zlo® SREGith #5 v ks A
3] WA A, 3 Dol 18] A% v A$U P B
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t} (Table 2).
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Table 3. Self-reported skin status of the subjects (n=36)
Variable Classification N % Mean + SD"

Dry 15 35.7
Oily 3 7.1

Skin fype Normall 21.4 NA?
Mixed 13 31.0
Sensitive 1 2.4
Ignorance 1 2.4
Very bad 4.8
Bad 16.7

Skin health for face Moderate 28 66.7 2.86 = 0.68
Good 5 11.9
Very good - -
Very bad - -
Bad 2 4.8

Skin elasticity Moderate 16 38.1 3.29 £0.84
Good 16 38.1
Very good 8 19.0
Nothing 4 9.5
Wrinkle 12 28.6
Acne - -
Dry skin 7 16.7

Skin problem Skin ailments 1 2.4 NA
Spot 12 28.6
Pore 11.9
Allergy - -
Expansion of capillary vessel - -
Others 1 2.4
Bright and clean - -

Skin color Healthy 25 59.5 NA
Dark and gloomy 17 40.5

1) Value from Likert scale  2) NA: Not Applicable



Table 4. Energy nutrient intakes of the subjects
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Variable Group" Before After T-value Sig.” (2-tailed)
PM 1543.95 + 448.51% 1608.56 + 421.27 —0.304 ns
(85.48 + 23.67)° (90.56 + 28.73) (—0.402) ns
AM 1416.96 + 402.94 1449 84 + 25583 —-0.360 ns
Energy (kcal)
(76.52 + 21.73) (78.48 + 14.51) (—0.390) ns
AAM 1359.76 + 330.16 1531.75 + 202.38 —1.524 ns
(73.65 = 16.93) (83.37 + 12.37) (—1.569) ns
PM 225.79 + 44.28 233.29 + 72.26 —-0.259 ns
Carbohydrate (@) AM 201.91 + 58.43 213.54 + 37.83 -1.074 ns
AAM 199.02 + 46.28 228.53 + 31.35 —1.599 ns
PM 67.74 + 3313 69.94 + 16.00 —-0.175 ns
(150.48 + 73.63) (155.42 + 35.56) (-0.177) ns
Protein (g) AM 59.53 + 18.99 58.06 + 11.56 0.271 ns
(13225 + 42.18) (129.00 + 25.72) (0.270) ns
AAM 57.13 £ 17.24 62.83 + 12.49 -1.174 ns
(126.95 + 38.30) (139.60 + 27.72 (=1.172) ns
PM 41.31 +13.32 45.89 = 11.71 -0.618 ns
Fat (g) AM 4217 £19.27 41.87 +9.11 0.062 ns
AAM 37.82 + 14.17 42.48 +8.12 —-0.993 ns

1) PM: placebo mask, AM: apple mask, AAM: apple mask + apple intake
4) Sig.: Significance between before and after the program by paired t-test

Intake

2] AFRS Bl thulste] 126~155% 202 =
Al AFskL itk 771 AFHES PMTe] 2aid A%
I AAMES] 2 AH S Al9lskal AF71TE A5l 2t

o7k s edgkeh. AR} olele WP chulsho]

0 = PN 2] 2~z 0
A% FEOR HAAT YA, Bwdl HA FEL

53~67%= S vrebstth vleRle] A3 Ze PM3 AM
ol AR7IRE el zfol7b AN AbE AF e
AAMT-S BIER By (p < 0.05), HJER C (p < 0.001),
HIEMI E (p<0.05), folic acid (p<0.001)2] A zko] =
7hek 10 % UERsTE

MR EQ| B}

A =S viAa ] Abgol mE TR dE ] A
£ Table 7l AAISISITE 9 SHTE 5 -7} €
& A0thE 71EOE SIS wl AARLE
Hop stow g QR ks FEolal 71 o)deld
ol o= s Pk RS HREEENHE
PM-& 40.00 + 1.93, AM-2 38.88 + 3.30, AAM*
2 39.67 = 2.67% 40t 7152 Aol 2o
FERFHEI} g vk Hogitk b H-9]9] R RH
el v ARl wet SrFeRlE], PMAt (1.63
+ 1.19)& AR A3 Fof] o]l Afol& HolA| okt
3, AM (3.13 £ 2.73, p < 0.001) #3} AAM (2.25 +
2.93, p <0.05) v AP A A3} 45 o] FEEAH

2) Values are mean =SD  3) %RI: ZRecommended

o] foAo7 FIEIN §er S5y vy 2 PM
T (1.13 £ 4.79)& F22Q1 zlo]& HolA] 99k, AM
(5.81 £ 8.27, p < 0.05) 77 AAM (5.50 = 6.13, p <
0.01) T2 4F7ke] ARg-0 2 Qg ghelo] fojx o= Zv}
skeich AF7IeF 52 A9 400 715 el 69~
300141, 70 o dold A=, 29 olshk= ofF 2 At
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AMA2 5.25 + 8.13%HF 7431911 (p < 0.05), AAM
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+ 11.30, AAMT 43.08 = 12.21% A7} U184
-
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Table 5. Mineral intakes of the subjects

Variable Group" Before After T-value Sig.” (2-tailed)
PM 41749 + 146.49” 527.30 + 172.36 —2.693 *
(53.43 = 17.11)? (67.47 + 20.04) (—2.667) *
Ca (mg) AM 413.79 + 161.58 446.50 + 132.33 -0.712 ns
(55.57 + 22.06) (59.69 + 18.06) (—0.689) ns
AAM 407.34 + 163.43 484.15 + 118.89 —1.640 ns
(53.97 + 21.70) (63.94 + 15.14) (—1.657) ns
PM 925.49 + 341.72 970.69 + 249.35 -0.335 ns
P (mg) AM 815.29 + 207.89 801.61 + 175.14 0.193 ns
AAM 820.64 + 220.18 910.01 * 204.19 -1.373 ns
PM 10.89 + 3.58 12.49 + 402 —1.041 ns
(109.81 + 43.50) (130.90 + 56.01) (—1.358) ns
Fe (ma) AM 10.93 + 3.28 11.13 £ 2.77 -0.226 ns
(98.89 + 39.46) (103.21 + 41.39) (—0.468) ns
AAM 12.20 + 5.48 12.35 + 2.83 -0.086 ns
(111.44 + 39.85) (119.38 + 46.29) (—0.545) ns
PM 3526.46 + 1353.32 3831.85 = 731.13 —-0.696 ns
Na (mg) AM 3078.94 + 985.86 3235.81 + 787.01 —-0.569 ns
AAM 3606.95 + 1598.67 3882.68 + 1004.92 —-0.633 ns
PM 219291 + 565.16 2433.00 + 829.19 -0.782 ns
K (mg) AM 1969.23 + 615.23 2104.41 + 551.37 -0.842 ns
AAM 2069.75 + 527.46 2508.76 + 627.34 —-2.870 *
PM 7.71 £3.33 8.13 +2.22 -0.308 ns
(120.41 + 52.65) (128.53 + 39.97) (—0.377) ns
In (mg) AM 7.15 +2.39 6.61 £ 1.25 0.791 ns
(109.41 + 37.63) (100.96 + 18.85) (0.790) ns
AAM 6.14 + 1.60 7.39 + 1.58 —-2.109 ns
(94.30 + 24.44) (113.89 + 25.55) (—2.141) ns

1) PM: placebo mask, AM: apple mask, AAM: apple mask + apple intake
4) Sig.: Significance between before and after the program by paired t-test

Intake
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4709 A g SRRAPES B e 37
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2) Values are mean + SD  3) %RI: %BRecommended
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Table 6. Vitamin intakes of the subjects
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Variable Group" Before After T-value Sig.” (2-tailed)

PM 527.15 + 207.517 687.84 + 262.37 —-1.631 ns

(86.05 + 34.33)” (113.47 + 45.39) (=1.706) ns

. AM 562.95 + 384.85 666.61 + 272.44 -1.022 ns

Vitamin A (g RE)

(89.13 £ 59.37) (106.98 * 44.92) (=1.091) ns

AAM 826.99 + 457.71 863.14 + 270.25 (-0.337 ns

(133.90 + 76.85) (139.82 + 46.68) (-0.335) ns

PM 1.20 + 0.87 1.28 + 0.50 -0.287 ns

(108.82 + 81.48) (114.72 + 43.81) (—0.242) ns

o AM 0.99 + 0.44 1.11 +0.30 —1.471 ns
Vitamin B; (mg)

(89.22 + 39.70) (101.06 * 26.39) (—1.672) ns

AAM 0.95 + 0.36 1.15 +0.34 —-1.650 ns

(85.91 £ 33.77) (105.49 * 30.12) (—1.673) ns

PM 1.08 + 0.37 1.26 + 0.44 —1.600 ns

(89.41 + 31.18) (105.28 * 37.33) (=1.720) ns

o AM 1.00 + 0.33 1.01 +0.24 -0.136 ns
Vitamin B, (mg)

(83.80 = 28.11) (84.78 = 19.73) (-0.129) ns

AAM 0.98 + 0.34 1.12 +0.22 —-1.166 ns

(83.01 * 28.86) (93.50 = 19.82) (—1.053) ns

PM 1.91 +0.77 1.88 + 0.55 0.103 ns

(135.59 + 53.25) (134.14 £ 39.73) (0.056) ns

o AM 1.52 +0.39 1.60 + 0.41 —0.647 ns
Vitamin Bs (mg)

(110.00 £ 27.50) (114.21 + 29.63) (—0.481) ns

AAM 1.50 + 0.55 1.88 + 0.44 —2.660 *

(107.15 + 39.58) (133.65 + 32.15) (—2.516) *

PM 15.65 + 6.23 15.49 + 4.90 0.069 ns

(111.66 + 44.54) (110.61 + 34.81) (0.062) ns

o AM 13.33 + 4.40 12.68 + 2.95 0.519 ns
Niacin (mg NE)

(95.12 £ 31.51) (90.57 = 21.05) (0.510) ns

AAM 12.32 + 4.77 14.06 + 3.05 -1.519 ns

(87.87 & 34.08) (100.47 £ 21.75) (—1.542) ns

PM 65.19 +17.75 74.84 + 33.09 —-0.761 ns

(65.18 + 17.75) (74.84 + 33.09) (-0.762) ns

o AM 58.85 + 27.27 61.93 + 16.90 —0.549 ns
Vitamin C (mg)

(58.86 + 27.28) (61.93 +16.91) (—0.546) ns

AAM 59.83 + 24.77 76.97 +21.27 —4.201 e

(59.82 & 24.76) (76.96 + 21.27) (—4.201) *

PM 10.80 + 4.23 12.13 + 3.26 —0.666 ns

Vitamin E (mg a-TE) AM 10.50 + 6.05 11.10 + 3.37 -0.433 ns

AAM 9.27 + 3.09 11.87 + 2.40 —-2.966 *

PM 207.49 + 53.84 215.91 + 66.50 -0.305 ns

(51.87 = 13.46) (53.98 = 16.62) (—0.306) ns

o AM 167.94 + 52.53 178.85 + 49.17 -0.775 ns
Folic acid (x«g)

(41.98 £ 13.13) (44.71 £ 12.29) (-0.777) ns

AAM 190.01 + 46.42 221.26 + 48.76 —4.450

(47.50 £ 11.61) (55.31 = 12.19) (—4.447)

1) PM: placebo mask, AM: apple mask, AAM: apple mask + apple intake

Intake  4) Sig.: Significance between before and after the program by paired t-test

2) Values are mean + S.D.

3) %RI: %BRecommended
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Table 7. Skin status changes of the subjects

Variable Group Period Final-Initial TiVOIlJ.e
Initial Mid Final F-value (Initial-Final
PM 4000 = 1.93  40.38 + 3.70 41.63 = 1.69 .858"™ 1.63 = 1.19 3.870™
Moisture AM 3888 + 3.30° 40.00 + 2.16® 4200+ 1.71° 6.494™ 313+ 273 4.580™*
AAM 39.67 + 267  40.67 + 287 4192+ 3.23 1.770™ 225+ 293 2.663"
PM 4475+ 526 4638+ 496 4588+ 577 195™ 113+ 479 664"
Elasticity AM 4419 = 617 4882+ 7.08  50.00 = 7.00 3.334" 581 + 827 2811"
AAM 4108 = 414 4432+ 597 4658 = 9.08 2.021™ 550 + 6.13 3.109**
PM 51.63 = 4.47 4875+ 6.59  48.13+ 8.68 603" -350+ 809 —1.224™
Evenness AM 51.44 + 452° 4689 + 321°  46.19 + 522° 6.740™ -525+ 813 —2.584"
AAM 5408 + 485" 4794+ 379° 4492+ 337° 15901™" -9.17 + 426  —7.453™"
PM 1625+ 10.14  20.08 + 12.22 19.50 + 12.13 256™ 3.25 £ 12.51 735"
Pore AM 16.38 = 8.69 1898 = 9.15 19.50 = 8.37 .600™ 3.13 + 11.41 1.096™
AAM 2450 £ 17.97 2600+ 1575  21.25+ 18.03 243" —3.25+ 11.84 -951™
PM 4138 +12.88  39.69 + 1471 43.25 = 14.22 130" 1.88 + 10.34 513"
Spot AM 4831+ 887° 3931+ 637 3588+ 8.90° 9.925™*  —1244+ 812 —6.124™
AAM 4383+ 16.63  41.00 + 1247  40.75 + 13.73 a7 -3.08 + 21.05 —.507"
PM 35.75 + 16.41 30.40 £ 9.91 28.50 + 13.66 6127 -725+1707 —1.201"
Wrinkle AM 37.19 = 11.30° 3098 + 920 2631+ 9.39° 4.753" -10.88 + 11.74  —3.705™
AAM 43.08 = 1221° 3088 + 6.43° 2525+ 859°  11.324™* 1783+ 1222 5057
PM 925+ 2.43 1217 = 3.07 1338 = 7.25 1.589"™ 413+ 7.99 1.460™
Sebum U-zone AM 10.69 = 2.94 11.49 = 4.44 10.69 = 3.50 259" 0.00 = 4.50 .000™
AAM 12.58 = 6.65 12.60 = 4.55 1025 = 6.00 702" -233+ 9.15 —.884"
PM 30.87 + 27.11 39.38 + 19.81 29.13 + 20.74 442" —1.75 = 34.86 1427
Sebum T-zone AM 2113+ 12,16  24.44 + 1401 20.86 + 15.37 327" —-0.25 + 20.73 —.048™
AAM 29.17 £19.27  23.83 + 1297 17.33 = 9.21 2.025™ —11.83 + 1637 —2.502"

1) PM: placebo mask, AM: apple mask, AAM: apple mask + apple intake

p < 0.05 by paired t-test

2) Values are Mean + SD with significantly different at

a, b: Values with different superscripts are significantly different between before, mid and after at p < 0.05 by Duncan’s multiple

range test

), & A7elxE AR A= QlE] AAMTeIAE B
EF B (p<0.05), HEF C (p<0.01), HEFI E (p<
0.05), folic acid (p <0.001) 8] AFA=o] 718K, 45
2 ARREE FAbskal AbE AdF s A A7 54.08
+ 4.85°04 44.92 + 3.37% FoleH Fasle] Al
7 35N 384 d3E uFT (p < 0.001). AAM
O AR A AAERkS Bakst AMTe] AR
ATk (=525 + 8.13, p<0.05) Kt} =4 vERith A
AL ohet FE 4] SHeAE AAMro] AF
Aol mlal 3 17.83 £ 12.22 A% FosH 1Aasiior
(p<0.001), AMT% A8 [ & 10.88 = 11.74 =
frolatA Zasd ot (p < 0.01), AAMTo] o &34
07 743 Aow Yehdth vE-EHe o]-83 Aramo-
TS+ B89 24S &8l 759 Aols deslsto] v
i, AR Asl v A2 AMT (-10.88 +
11.74) 3% AAMT (—17.83 = 12.22) X FE24a3
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USDA nutrient database” o] wh2w Alx} 772 238t
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o] A& A2k ARt 100 g HIER! Bei= 0.041 mg
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= 0.18 mgelA 0.05 mgl. & 7+As}aL, folic acidE= A2
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Fol 473 viAa S FASES siglon, IRt
SollA WA Ug-S BAEHA kal AEsksich 4571k

v guiaT W AR AT, 950 G © ) AR, FEAE
o ohgk Wshr}h vepst A}iﬂrﬂkjﬁﬁ"ﬁzo AM¥} AAMA
o] ozl PMr#} nlwste] 3o FEEAAYE (AM
T 3.13 £ 2.73, AAM 2.25 + 298), 2 (AMT
5.81 = 8.27, AAM+* 5.50 £ 6.13)°] Z7}8191aL, A=
7] (AM: —5.25 + 8.13, AAMT: —9.17 + 4.26) ¢} 5
EAH (AMT —10.88 + 11.74, AAMT: —17.83 £
12.22)7} 7WA=ESITE &, AR, 52 Abepaa s
o] ARg7 S AR R Ao R AFEE W N &
7} ‘“31‘3}74] bt 2 A AbfeA e
*F%w o] G ' iz‘ﬂ TEEHE NAdste] 1)
= A74sHA TrX] SRt g 5, Al m o] A}
%?Jr A AbE AdFske Aol 959 ks WAsh=t
710 2 Alg =)

I:%M

Literature cited

1) Kim SR, Yoo TS. The relationships between the extent of wo-
men’s skin care by clothing behavior and self-efficacy. J Kor Soc
Cloth Ind 2005; 7(4): 413-418

2) Lee SH, Lee KY, Kim SO. Effects of skin care on users’ mental
health and self-esteem. .J Kor Soc Cosm 2009; 15(1): 155-167

3) Kim YS, Park JY. The Analysis on appearance management of
male college students: Focused on management of hair, skin, cos-
metic surgery, fashion and body shape. Korean J Human Ecol
2009; 18(1): 259-273

4) http://www.totalbeauty.co.kr/menu6.htm

5) Kim KY, Koh HJ, Kim KY, Jang MJ. Esthetics 1. Seoul: Soo-
Moon-Sa; 1997. p.249-264

k=t <4 9F 8} 3] A] (Korean J Nutr) 2010; 43 (5): 453~462 / 461

6) Seo JY. Skin aging from phenotype to mechanism. Korean J
Investigative Dermatol 2001; 8 (4): 187-194
7) Yasui H, Sakurai H. Age-dependent generation of reactive oxygen
species in the skin of live hairless rats exposed to UVA light. Exp
Dermatol 2002; 12: 655-661
8) Jenkins G. Molecular mechanisms of skin ageing. Mech Ageing
Dev 2002; 123: 801-810
9) Fisher GJ, Datta S, Wang Z, Li XY, Quan T, Chung JH, Kang S,
Voorhees JJ. c-Jun-dependent inhibition of cutaneous procollagen
transcription following ultraviolet irradiation is reversed by all-
trans retinoic acid. J Clin Invest 2000; 106: 663-670
10) Fisher GJ, Kang S, Varani J, Bata-Csorgo Z, Wan Y, Datta S,
Voorhees JJ. Mechanisms of photoaging and chronological skin
aging. Arch Dermatol 2002; 138: 1462-1470
11) Nichols JA, Santosh K. Katiyar. Skin photoprotection by natural
polyphenols: anti-inflammatory, antioxidant and DNA repair me-
chanisms. Arch Dermatol Res 2010; 302: 71-83
12) Korkina LG, Pastore S, Luca CD, Kostyuk VA. Metabolism of
plant polyphenols in the skin: Beneficial versus deleterious effects.
Current Drug Metabolism 2008; 9: 710-729
13) Khanizadeh S, Tsao R, Rekika Dj, Yang R, Charles MT, Rupa-
singhe V. Polyphenol composition and total antioxidant capacity
of selected apple genotypes for processing. J Food Compost Anal
2008; 21:396-401
14) Akazome Y. Characteristics and physiological functions of poly-
phenols from apples. Biofactors 2004; 22: 311-314
15) Cheon HY, Heo SY. The Change of moisture and oiliness after
applying natural skin care packs. J Beauty & Trichology 2008; 4
(2):209-214
16) Awad, MA, De Jager A. Relationship between fruit nutrients and
concentrations of flavonoids and chlorogenic acid in “Elstar” apple
skin. Scientia Horticulturae 2002; 92:256-276
17) Lee KW, Kim YJ, Kim DO, Lee HJ, Lee CY. Major phenolics in
apples and their contribution to total antioxidant capacity. J Agri
Food Chem 2003; 51: 6516-6520
18) Casagrande R, Georgetti SR, Verri WA Jr, Borin MF, Lopez RF,
Fonseca MJ. In vitro evaluation of quercetin cutaneous absorp-
tion from topical formulations and its functional stability by an-
tioxidant activity. Int J Pharm 2007; 328 (2): 183-190
19) Casagrande R, Georgetti SR, Verri WA Jr, Dorta DJ, dos Santos
AC, Fonseca MIJ. Protective effect of topical formulations con-
taining quercetin against UVB-induced oxidative stress in hairless
mice. J Photochem Photobiol B 2006; 84(1): 21-27
20) Sharma SD, Meeran SM, Katiyar SK. Dietary grape seed proan-
thocyanidins inhibit UVB-induced oxidative stress and activa-
tion of mitogen-activated protein kinases and nuclear factor- x B
signaling in in vivo SKH-1 hairless mice. Mol Cancer Ther 2007;
6:995-1005
21) Bagchi D, Bagchi M, Stohs SJ, Das DK, Ray SD, Kuszynski CA,
Joshi SS, Pruess HG. Free radicals and grape seed proantho-
cyanidin extract: importance in human health and disease pre-
vention. Toxicology 2000; 148: 187-197
22) Khanna S, Roy S, Bagchi D, Bagchi M, Sen CK. Upregulation
of oxidant induced VEGF expression in cultured keratinocytes
by a grape seed proanthocyanidin extract. Free Radic Biol Med
2001; 31:38-42



462 | APtz H o) v R oA &)

23) Bagchi D, Garg A, Krohn RL, Bagchi M, Bagchi DJ, Balmoori J,
Stohs SJ. Protective effects of grape seed proanthocyanidins and
selected antioxidants against TPA-induced hepatic and brain lipid
peroxidation and DNA fragmentation, and peritoneal macrophage
activation in mice. Gen Pharmacol 1998; 30(5): 771-776

24) Zhao J, Wang J, Chen Y, Agarwal R. Anti-tumor-promoting ac-
tivity of a polyphenolic fraction isolated from grape seeds in the
mouse skin two-stage initiation-promotion protocol and identifi-
cation of procyanidin B5-3’-gallate as the most effective antioxi-
dant constituent. Carcinogenesis 1999; 20: 1737-1745

25) Shoji T, Masumoto S, Moriichi N, Kobori M, Kanda T, Shinmoto

H, Tsushida T. Procyanidin trimers to pentamers fractionated from
apple inhibit melanogenesis in B16 mouse melanoma cells. J
Agric Food Chem 2005; 53 (15): 6105-6111

26) Kim MY, Cho KD, Beak OH, Lee BH. Effects of body composi-
tion, nutrient intakes and biochemical indices on skin health status
of female university students with sensitive skin. Korean J Food
Culture 2008; 23 (2): 258-267

27) US Department of Agriculture, Agricultural Research Service.
USDA nutrient database for standard reference, release 22. Avail-
able from: http://www.nal.usda.gov/fnic/foodcomp/search. Ac-
cessed Jul 20,2010



