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Photoprotective Effect and Antioxidative Activity from
Different Organs of Morus Bombycis Koidzumi
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Abstract —This study was investigated antioxidatve activity for the purpose of developing antioxidant from Morus bombycis
Koidzumi. Antioxidant activities of four different organs of Morus bombycis Koidzumi such as fruit, leaf, stem, and root were
examined by radical scavenging effect with 1,1-diphenyl-2-picrylhydrazyl (DPPH). 80% methanol extract from the stem
showed strongly antioxidative activity and 80% ethanol extracts from the root, stem, and fruit had high antioxidative activity
among 24 samples tested. The 80% ethanol extract has strong absorbency at UVA region (350 nm). The ethyl acetate (EtOAc)
fraction exhibited antioxidative activity with IC; of 15.0 pg/ml similar to those of synthetic antioxidant, BHT. The EtOAc frac-
tion has a good absorbency property as synthetic filter. In the absorbance of various extracts, the 80% ethanol and ethy] acetate
extracts from the root of Morus bombycis Koidzumi showed higher absorbancy at 285 nm. The ethyl acetate fraction from the
root of Morus bombycis Koidzumi contained total phenolic compounds of 654.8 mg/100 g. These results indicate that phenolic
compounds are the major was biological components in the root of Morus bombycis Koidzumi extracts. Considering these bio-
logical activities, the extracts of Morus bombycis Koidzumi showed a possibility to be used as a new material for natural anti-
oxidants and substitutes for synthetic UV sunscreen agents.

Key words — Morus bombycis Koidzumi, antioxidant, photoprotective effect, DPPH radical scavenging activity, phenolic
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Fig. 1. Absorbance of extracts obtained from Morus bombycis
Koidzumi by using various solvents at 285, 450, and 490 nm.
The absorbance is measured with a 0.01% solution in
methanol over an optic path of 1 cm.
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Table L. Contents of total phenolics in extracts obtained from
Morus bombycis Koidzumi using various solvents

Kor. J. Pharmacogn.

Table II. UVA/UVB absorption properties of extracts obtained
from Morus bombycis Koidzumi using various solvents

Total phenolics (mg/100 g) E%cm” at E%cm” at
Extracts Extracts i .
Fruit Leaf Stem Root absorption 308 nm absorption 350 nm
Ethanol 196.8 115.0 327.7 334.6 Synthetic filter
Methanol 164.0 56.1 3314 270.6 Octyl methoxy cinnamate 924.4 16.9
Chloroform 32.1 59.9 106.2 109.3 Dioxybenzone 412.6 208.5
Water 254.9 451.6 414.4 198.5 Oxybenzone 423.8 216.1
80% Ethanol  503.7 236.2 537.6 388.9 Fruit
80% Methanol ~ 385.6 298.5 819.4 360.6 Ethanol 21.6 12.0
Methanol 37.1 19.6
Chloroform 10.8 6.4
FZEE 717} 0185 2 0.1412 SHEUT}. 2 99 F= Water 40.1 23.3
S50 B2 E3%71 0.1 0|32 ufS WA EAHE A 80% Ethanol 60.2 432
O 2 HolA MW F2Eole 2HERS A ghst 80% Methanol 48.3 314
A e Ao weldt). Leaf
tEUe FE20| & HiEMsEE gy —gwgy p  Bhao 26 tol
Mg F2EU o] dE F2TVR 100 g7 Bolgle orawdl 14 129
% 94 8= (Total phenolic compounds) 3-8 Folin- Cwlﬂoroform 421(6)2 Zi
Deniogell we} £4j3HEk. Table 1 jehd wis} 2ol & 0T Iy s
71 80% WIEE FEEC] FELYY 100 g2 8194 mg® g0 pra 16 183
2 7P & &S et e o go] &7 Stem
80% ollehE FEE(537.6 mg/100 g), Brll 80% oNEHE 3 Ethanol 65.4 343
EE(503.7 mg/100 g) To =2 FHEHIFES TRl Methanol 65.8 35.0
AE FAoz BNE Chloroform 443 324
LELR &S| X2lM REtgat — el 29 Water 43.3 32.6
A 6%, 7IAEA 49%, AM 4598 FAHo R FH-e v 80% Ethanol 60.7 31.7
Abela 9lom, o) FAE B8] FHo) J3e 7)x= A 80% Methanol 68.0 36.7
2 Ao)dojr), AYHe B4 ATFTY(UVA 320-400 Koot
nm), %54 (UVB 280-320 nm) 2 ghgejuve 280 vl 80.1 409
nm ©]3hE TR Ak FIHUVA 320~400 nm) I ?;222; ii'g ?3'2
379 gl depdg Alslsle] ejelar, St (UVB Water 28:6 18:9
280~320 nm)= ¥, 92k 5 FEEoL, G 80% Ethanol 150.5 64.1
(UVC 280 nm °|3h2 t)7]¢} 2EF0l F55 0] 75 80% Methanol 108.5 523
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TEE(108.5), o] dehs FEE81.6), e e &
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E=°] 6412 7P =7 SFHIJ Y 1 o s B
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BE] oflehe F2E(409) 02 X AFEHT} =4

"The coefficient of extinction, E%cm, is the theorical absorbance
of a 1% solution over an optic path of 1 cm.
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Table III. Antioxidant activity of extracts obtained from
Morus bombycis Koidzumi on DPPH radical scavenging
method

Antioxidant activity (ICy," : pg/ml)
Extracts

Fruit Leaf Stem Root
Ethanol 114.3 90.5 50.0 61.4
Methanol 452 97.6 31.0 65.3
Chloroform 231.0 1048 2286 70.3
Water 28.6 429 57.1  108.2
80% Ethanol 28.6  109.5 26.2 359
80% Methanol 26.2 38.1 23.8 423
Control antioxidants
BHT 5.4
Vitamin-C 42
a-Tocopherol 33

Y Amount required for 50% reduction of DPPH (0.04 mM)
after 30 min.
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(ICs, : 23.8 mg/ml7}t 7HE =41 S =AUt 71 80% ol
e FEEIC,,: 262 mg/ml) B Gyl 80% WL F&
E(Cy, ¢ 262 mg/mle] Z t-02 st a3t A &
AENeH dr) B 2 80% T2 FEE(C,,: 28.6 my/
mh%= w9 E=2 FastE S el SviE 2 80%
HEkS > 80% olEe > WEE > & > Jee > F2=2
EE FoR glel a3t =4 SAEHNeH F2 34
SufellA kst Bo] A SAHEUTE BE F-9]olA
FrAtet aalsl 84S verlolow, drf FEEolM:

2 kst 8498 Vet @tst 240
£ A9, 5 Alsdsldas ool
ulfo] Hop, o] FEEE2

FES 93 JFUR R G H=n], AT
ZEoll4] alst 2Hgo] FEshA vehdS ERlskel

e ,
= i gy (]

ol
E
jrel]

o)
5
i)
i

_|[>)41- rlo

oL

&
Moo, L Mo HiF

W 2255 A8y g dy, By FEE0] 294l
Aptaat 2 oakelas) g gdet 5
WUE i) 2EES gPo R Suf BEES Axsie] &
JEAS 1o u gAs & gzhEd Aegd e
AT AxE BHEQ FEFES BN A% =
o] 602%= 7P B FEE ARSI, EEEXE &
FEo] 24%2 7P AA BEEEH o|F nFo] Hol

AP Balo] 80% oEHE FEES TR B & 5o

J

211

Absorbance

=T s
A450 A490
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Fig. 2. Absorbance of solvent fractionations from the root of
Morus bombycis Koidzumi at 285, 450, and 490 nm. The
absorbance is measured with a 0.01% solution in methanol
over an optic path of 1 cm.
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Table IV. Contents of total phenolics in solvent fractionations
from the root of Morus bombycis Koidzumi
(Unit : mg/100 g)

Fractions Total phenolics
n-Hexane ft. 167.2
CHCI, fr. 98.6
EtOAc fr. 654.8
n-BuOH fr. 409.2
Aqueous ft. 295.9




212

Table V. UVA/UVB absorption properties of solvent
fractionations frem the root of Morus bombycis Koidzum

Fractions E%cm"at 308 nm E%cm"at 350 nm

Synthetic filter

Dioxybenzone 412.6 - 2085
Octyl methoxy cinnamate 9244 16.9
Oxybenzone 4238 216.1
n-Hexane fr. 73.8 33.8
CHCI, fr 1163 46.8
EtOAc fr. 2234 94.2
BuOH fr 151.0 84.1
Water fr 64.5 359

DThe coefficient of extinction, E%Cm, is the theorical absorbance
of a 1% solution over an optic path of 1 cm.

AATE.

LHELIR 2| 2ol BEge| Xie|M Ajctea - ke
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olXe] FFATTE 22342 vl$- B4 SAFHUL A
(350 nm)elA] 9422 F=A] S AT, AU B 80%
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7t o REO] deg ER1s.

LELR 2| SolEEEe| #HMelE el - DPPH A
i)z AR oJ§ ksl 848 Table VIO YER)
At odldotAHlo|E £YE2] kst S (AC,, : 15.0 pg/
ml)e] 7Fg B2 A3t 248 Jehlilen o oo &
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Table VL. Antioxidant activity of solvent fractionations from the
root of Morus bombycis Koidzumi on DPPH radical scavenging
method

Fractions Antioxidant activity (ICSOD D ug)

n-Hexane fr. 45.0
CHCI, fr 25.0
EtOAc fr. 15.0
n-BuOH fr. 575
Aqueous fr. 375
Control antioxidants

BHT 54
Vitamin-C 42
o-Tocopherol 33

YAmount required for 50% reduction of DPPH (0.04 mM)
after 30 min.

€ YR Fust B3} ekon, o] 2 vRe} 1
ob Y B ¥y AT R FUSAT} TRl
e Ao AlRErh 53] o LotHolE 2YE B¢
a8k B4 B ohiet FHE AN AEAE AU

12

0.9 -

0.6

Absorbance

0.3

T T '

0 20 40 60 80 100 120
Extracts (1.g/ ml)

—&— Absorbance at 308 nm —O— Absorbance at 350 nm ]

Absorbance
—
(8]

0 20 40 60 80 100 120
Extracts {(ug/ml)

[—8— Absorbance at 308 nm —0— Absorbance at 350 nm |

Fig. 3. Concentration dependent UV B and UV A absorption
properties of 80% ethanol extract and ethyl acetate fraction
from the root of Morus bombycis Koidzumi.



Vol. 35, No. 3, 2004

T Q7] YR Ae)M A 2 HREE FAL Ad A
7154 EE B v AP F2EE Alsd

o oF
el =

AHES] RS 71eg B Sk o
B ZRRXE, 80% WEHe, 80% 011*:4 ‘; % FE==
& ZABR L, AR Big)e) 809 ol &k
n-Hexane, CHC,, EtOAc, n-BuOH ¥ water TQ%:% A=
Sk 2ozl FEE3 =0l st DPPH AHretd
Z 27 ok PAaksh] &Ftel UVB 9 UVA ¥l
Aol A F4 23E AEIAT AHWUE 2589

FARAAT AT (IC,)S 8T 23, FE2EMH= 80% 1
S 7] 325 80% Ol =B 0% Mo 225 80%

ek 9 %%%ow B WP:@} 29E YR °iv‘r A}
94 dEI M= 80% olE-e ¥ %‘%% 2 80% ™|
g FEEAA Wi =2 Z}QH 58] A4 &4
Atk a3t a9 2 xpoja X}DPE—E— | g AT
Bzlo] 80% o¥he FEES Yo &vf EIES A
Z3 ) Ao ElolE EEE(IC,, : 15.0 ug/mlel 7§
43k gkel a3 Jeplon, 2kl Rt A
5 odolAHo|E B E(E%cm: 223.4)°] A&jA BYY
oA W9 B2 TS YeERIY. A T B
o] ol dolrglo IE Er Be ez 482 Be ¢
TR e A3E 23T A

At Al
B A 200338 TE/IEHHAE A7 iseAy
FEIA| Aol o) o]Foixl Zlolw ofof A= uUTh
CIZEH

1. Harman, D. (1956) Aging : a theory based on free radical
and radiation chemistry. J. Gerontol. 11: 298-300.

2. Richter, C., Park, J. W., and Ames, B. N. (1988) Normal
oxidative damage to mitochondrial and nuclear DNA is
extensive. Proc. Natl. Acad. Sci. USA, 85: 6465-6467.

3. Otiver, C. N., Ahn, B. W., Moerman, E. J., Golgstein, S., and
Stdtman, E. R. (1987) Age realated changes in oxidized
proteins. J. Biol. Chem. 262: 5488-5491.

4. Brunk, U. T,, Jones, C. B., and Sohal, R. S. (1992) A novel
hypothesis of lipofuschinogenesis and cellular aging
based on interactions between oxidative stress and
autophagocytosis. Mutat. Res. 275: 395-403.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

213

. Bryce, G. F. (1993) The effects of UV radiation on skin

connective tissue, In oxidative stress in Dermatology, (J.
Fuchs and L. Packer, eds), 105-125. Marcel Dekker, Inc., N.
Y.

. Black, H. (1987) Potential involvement of free radical

reactions in ultraviolet light-mediated cutaneous damage.
Photochem. Photobiol. 46: 213-221.

. Taira, H., Mimura, XK., Yoneya, T., Hagi, A., Murakami, A.,

and Makino, K. (1992) Hydroxyl radical formation by UV-
irradiated epidermal cells. J. Biochem. 111: 693-695.

. Dalle-Carbonare, M. and Pathak, M. A. (1992) Skin

photosensitizing agents and the role of oxygen species in
photoaging. Photochem. Photobiol. 14: 105-124.

. Jurkiewicz, B. A., Bissett, D. L., and Burttner, G. R. (1995)

Effect of topically applied tocopherol on ultraviolet radiation-
mediated free radical damage in skin. J. Invest. Dermatol.
104: 484-488.

witt, E. H., Motchnik, P, and Packer, L. (1993) Evidence for
UV light as an oxidative stress in dermatology, (J. Fuchs and
L. Packer, eds), 29-47. Marcel Dekker, Inc., N.Y.
Branen, A. L. (1975) Toxicological and biochemistry of
butylated hydroxytoluene, butylated hydroxyanisole. J. Am.
Oil Chem. Soc. 52: 59-63.

Fukuda, Y. and Nagata, M. (1986) Chemical aspects of the
antioxidative activity of roasted sesame seed oil and the
effect of using the oil for frying. Agric. Biol. Chem. 50: 857-
861.

Hudson, B. and Lewis, J. (1987) Polyhydroxyl flavonoid
antioxidants for edible oil phospholipid as synergist. Food
Chem. 19: 537-541.

Omaye, S. T., Reddy, K. A., and Cross, C. E. (1977) Effect
of bytylated hydroxytoluene and other antioxidants on mouse
lung metabolism. J. Toxicol. Environ. Health 3: 829-836.
Lim, D. K., Choi, U., and Shim, D. H. (1996) Antioxidative
activity of ethanol extract from Korean medicinal plants.
Kor, J. Food Sci. Technol. 28: 83-89.

Kim, H. K, Kim, Y. E, Do, J. R, Lee, Y. C., and Lee, B. Y.
(1995) Antioxidative activity and physiological activity of
some Korean medicinal plaats. Kor: J. Food Sci. Technol. 2T:
80-85.

Cha, J. Y. and Cho, Y. S. (1999) Effect of potato polyphe-
nolics on lipid peroxidation in rats. J. Kor: Soc. Food Nutr.
28: 1131-1136.

Kim, M. H., Kim, M. C,, Park, J. S., Park, E. J., and Lee, I.
0. (1999) Determination of antioxidants contents in various
plants used as tea materials. Kor: J. Food Sci. Technol. 31:
273-279.

A%, BAA, ©1719(1995) T SHlE o8 thF
2250 g8l a3, Korean J. Food Sci. Technol. 27
635-639.

MNPz, AQ1E, oI, W1371(1999) FEapo)xialse]



214

Z2t8-3 #H =43} Tocophrol ¥ Carotenoids®] ek,
Korean J. Food Sci. Technol. 31: 591-585.

21. Bobin, M. F, Raymond, M., and Martini, M. C. (1994) UVA
and UVB absorption properties of natural products.
Cosmetics & Toiletries 109: 63-70.

22. o171, 8%, AL, £32(1992) &9 B35}
HlEdEE] st g5 FFYYY P 21 17-22.

23. olmd, HAE, 29(1992) =EH gallic acide] 3348t
A, FF=rog k] Fela)R] 21: 693-700.

24. A, o, B3k, W9 (1993) F=t Al 2ld

Kor. J. Pharmacogn.

AAER] s, F7F Y BER] 22: 565-569.
25. AAY, HEH), JHE, ole)7], 7, ¥93(1992) 4
EUFR] gg SRS FE2E JAsEE. Y
&1 2kel3]z] 21: 551-556.
26. AAE, QFES-, o] 8-, oleh7], BfE T, ZA5-(1995) =
2t 083 B B3 FEE] sl g9 FFIF
8}312] 24: 299-304.

(20041 68 21 =)



