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Antioxidant Components from Broussonetia kazinoki
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College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
*Pacific R & D Center, Yong In 449-900, Korea

Abstract— From the root bark of Broussonetia kazinoki (Moraceae) two antioxidant components were iden-
tified. Their structures were determined as kazinol A (1) and kazinol E (2) (isoprenylated flavan and
isoprenylated 1.3-diphenyl propan derivatives) by comparing NMR data with those of the reported com-
pounds from relative plants. The antioxidant activity of 1 and 2 were monitored by the method of
DPPH radical scavenging activity, whose SCx values were 41.4uM and 33.4 uM, respectively. These
compounds also exhibited inhibitory activity against tyrosinase, which is the sole key enzyme for the
melanin biosynthesis and play a role in conversion of tyrosine to dopa, and dopa to dopaquinone. The
antioxidant effect and the suppression of melanin biosynthesis are useful for anti-aging, increasing vi-
tality in the incidence of major degenerative diseases, and cosmetic products in relation to hy-
perpigmentation.

Keywords [ ] Broussonetia kazinoki, Moraceae. antioxidant. isoprenyl flavonoid, kazinol A. kazinol E. DPPH
radical scavenging, tyrosinase.

hF- (Broussonetia kazinoki, 33531 = &= & a8, 2kl &3 Aol AE xE - A
=, iRk g de QG e B g9 uirko} 71 o) Wehde] F4go 28 AAS ),
o2 % wWE GRS, 9. 7F OKE), o7l dzbd2 tyrosinase 213l tyrosindllA dopa®, dopa
(@) 59 4aE Jehiy, d9dR= AlXY 98 4 dopaquinone22 Ats}e|o] A= I} A
2 AEEE ABort ! gy 9 FEHAEQ pAw ol A 23 2] Fa9i9lo) fnk Y walr] FAbsiy
L}2e] £7)9) #ele] AE 02 Nomura 5°] isopre- 52 iAo AAAAE F3 3o 83 7
nyl71E 74 slEA ARES Rusidnt Y o A o] dE AAH Fo=2A HA4o &8 7iNu 7
A ASES A8 N EAE HRE Ao oy 2Ed 2o Aish= 8L 4 5 J=S ik
A gon, ol5e WHE AfHtde anFor A U =3 52" isoprenyl7| & 71 A $HES
At Fr5& bzt A 2] QS AP FHitst o] A4 AFtZE AASHE FAlo) tyrosinased
AEE 35E 3 ZE AEY AA VollA 34 48 A& Aoz dapde] A8 JAlste] Bt A
ol vzt WA= AAZ|ZA Al FH = o 237 YU AAY = e Aoz Budyeh”
=3} (aging) ¥ B3 (vitality) 249l ¢lel Aok ¥ oo} E d7dME DPPH (1,1-diphenyl-2-pi-

crylhydrazyl) e}ciZAA (radical scavenging)
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tyrosine®] dopaquinoneg 73-#3led dopachrome2-
2 W3 s £52 HrRsln A9 tyrosinase A
N2 ARE 7R &2 gz o F3x W
389 50%E AFshz A8 FE(C)E eI

SEELS
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Aol AHEE HEAEE B Y2l A
A% guFe welgd (44kg)e AZI F AHE
of AMg3lnt AeamEeE iy g Ay (230
~400 mesh, Merck, 9385), TLC %2 2gzAa
60F, (Merck, 5715)& M8t e, TLC HE&2
1% lere24 FeCl,Ald, 10% H,S0,£89 2 UV
lamp (254 nm, Spectroline)E ARESIATE 2E&
FE&uols FYE 08 FRI AHEEon,
o ¢ ZeazeE s € HPLCAE 5380 2
HPLC# &ulg z}7} AHg3iqitt. abslad s &4
3}7] $i8l DPPH (1,1-diphenyl-2-picrylhydrazyl)
£ SigmaAl AES AP L, FFESHL UV-
spectrophtometer (Perkin-ElmerA}l, Lambda 4A)
£ 2188932, NMR 2 Mass 532 Bruker AMX
500 Spectrometer (500 MHz) ¢} VG TRIO-II GC/
MS Systeme 7z}t AM&-3FATH Tyrosinase 842
mushroom tyrosinase (2000 unit/mi, Sigma),
0.03% L-tyrosine (Sigma)& AH&-tET, 0.1 M ¢!
ArgEHe pH 6.82 -] AE3lgon, a9 A
k2 EFAI kS ARSI T

SASIRIMO| 3 U R M| Bl

SASHEIMO| 3 - 100 pMe) DPPH AHiehtlz
o] g2 £ 1.9mid AEEY 0.1 miE 718k
37°C oA 3087 AAF F 515 nmellA] FHEE S
At ¥ Zasel AsAdE2 DPPH oz A&
AL Frlsiged A9 DPPH #tgd 2A g
A& NEE 718X 4L dRTY FHEE 50% A
A7l A& FE (SCy) & HERARACE

Tyrosinase XMSi@AM&S - 0.1 M Qg3 (pH
6.8) 0.5 mioll AlE-8&43 tyrosinase (100 unit)E 7+
313 (F 3-8 1 1.5ml), 714 L-tyrosine (0.03%)
05 mle 7i8te] aaute-s Al § 5859 475
nmolA 3o WsgS SRt gAY L ¥
AAE Jehlle F3=9 27]|37HeE ol83d]

o}

§MMERol §a| - <hHTo e 44ked O
B2 33 vHE 35 FEE 0 T o2 faE
L A7) 945ty 374 g9 AL FZE S Sl 23
1 oMo ER F&3te] £3(125g)H o of
Ao E 71 B8 (250 )& 22 A} 125 g2 o
dolAglo| E 7182l dls) E22X S vehE o
EFLuE o5 oRw Aurtd Lagvlg gy
3l fr. 1(53.5g), fr. 2(135g), fr. 3 (2.1 742}
agict. o] F DPPH #tvjzd 4~AEA3E A8t
Eh= fr. 19 digte] Fata) ofdotAsio|Ee] EF
|0 E oj5AoE deyHd AgasntE S E 9
3t HPLCE <& #H7Isl9 (Z% u-Bon-
dapak Cy, WerE: & =75:25 %% 1ml/min, 4
£7] 254 nm) B 8444+% compound I(1, 3.2 mg,
kazinol A}, compound II (2, 7.2 mg. kazinol E)&
Zyz} 22t

Compound I (kazinol A) : C,:H;,0,

FAB-Mass (m/z) : 395 (M+H)"

'H-NMR (CDCl;, ppm) : 81.72 (3H. s, H-17).
1.76 (3H, s, H-18), 1.77 (3H. s, H-13), 1.77 (3H,
s, H-12), 2.10 (2H, m, H-3), 2.77 (1H, m, H-4),
2.89 (1H. m. H-4), 3.35 (2H, 4, J=7.2Hz, H-14),
3.43 (2H, d, J=6.7THz, H-9), 4.65 (brs, OH), 5.09
(1H, dd, J=10.6, 2.3Hz, H-2), 5.18 (1H, t, J=6.
THz, H-10), 5.34 (1H, t, J=7.2Hz, H-15), 5.48
(2XOH, s), 6.37 (1H, 4, J=25Hz, H-8), 6.38
(1H, dd. J=8.0, 2.5Hz, H-6), 6.82 (1H. s, H-6),
6.94 (1H. d. J=8.0Hz, H-5).

“C-NMR (CDCl,, ppm) : 818.1 (q. C-13), 18.2
(q. C-17), 25.3 (t. C-3), 255 (t, C-9). 25.9 (q. C-
18), 26.0 (g. C-12), 29.6 (t, C-14), 29.9 (t. C-4),
75.6 (d, C-2), 103.9 (d. C-8). 108.1 (d. C-6). 1145
(s, C4a), 119.2 (d, C-6'), 122.3 (d. C-15), 122.7
(d. C-10). 123.7 (s, C-5)), 125.2 (s. C2"), 1304
(d, C-5). 131.4 (s, C-17), 1338 (s, C-11), 1348
(s, C-16), 142.2 (s. C-4"). 1426 (s, C-3). 155.0
(s, C-7), 156.6 (s, C-8a).
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Compound II (kazinol E) | C,;H3,0O,

FAB-Mass (m/z) : 463 (M+H)"

'"H-NMR (acetone-ds, ppm) : 81.45 (3H, s, H-
10), 1.45 (3H. s, H-11), 1.66 (3H, s, H-17), 1.66
(3H, s, H-23), 1.70 (3H, s, H-18), 1.75 (3H, s, H-
22), 1.84-2.08 (2H, m, H-3), 2.67-2.88 (2H. m,
H-4), 3.29 (2H, bd, J=6.7THz, H-14), 3.36 (2H,
bd, J=6.7THz, H-19), 494 (1H, dd, J=10.7,
1.5Hz, H-13), 5.00 (1H, d4, J=174, 1.5Hz, H-
13), 5.03 (1H, m, H-2), 5.03 (1H, t, J=6.7Hz, H-
15), 5.12 (1H, t, J=6.THz, H-20). 6.28 (1H, s, H-
8), 6.28 (1H, dd, J=174, 10.7Hz, H-12), 6.87
(1H. s, H-2), 6.89 (1H, s, H-5). 6.96, 7.90, 8.24
(3xOH, s each)

“C-NMR (acetone-ds, ppm) : 818.1 (g, C-17 %
C-22), 25.8 (t, C-3), 25.8 (g, C-23), 26.1 (t, C-19),
26.1 {q, C-18), 27.5 (t, C-14), 275 (g, C-11), 27.7
(g, C-10), 31.1 (t, C4), 406 (s, C-9), 756 (d, C-
2), 105.1 (d, C-8), 110.2 (d, C-2), 111.7 (, C-13),
113.0 (s, C4a), 124.7 (d, C-15), 125.5 (d, C-20),
127.1 (s, C-6), 127.6 (s, C-6"), 128.6 (d, C-5), 129.9
(s, C-57), 131.1 (s, C-17), 131.1 (s, C-21), 132.2 (s,
C-16), 143.3 (s, C4), 143.8 (s, C-3"), 149.3 (d. C-
12), 155.3 (s, C-7), 155.6 (s, C-8a).

Ay 3 o

M aRo &5

Compound & 22714 TLCAIA FeClol o)
oz dAsl= EA28 FAB-MassolA (M+
H)* 39524 #2394 st 'H-NMR =
HEZNA 4719] whekE: =493 §6.37 (1H, 4, J=
2.5Hz, H-8), 86.38 (1H. dd. J=8.0, 2.5Hz, H-6),
86.82 (1H. s, H-6"). 86.94 (1H, d, J=8.0Hz, H-5)
o} 5709 WS 523 §2.10 (2H, m, H-3), &
2.77 (1H. m. H-4), 82.89 (1H, m, H-4), 85.09
(1H. dd. J=10.6, 2.3Hz. H-2)5¢ ztz+ #3319
o}, w3 2709 3. 3-dimethylallyl 7)o} SHFahe
methyl”] #4332 81.72 (8H. s. H-17), 81.76
(3H. s. H-18), 81.77 (3H. s. H-13), 81.77 (3H. s.
H-12)€& 381, 'H-'H COSY 2HE-A §
3.35 (2H, d, J=7.2Hz)¢} 83.43 (2H. d, J=6.7Hz)
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Fig. 1 — Chemical structures of compound I (1) and
compound II (2).

oA YERE isoprenyl?|9] H-14 2 H-99) 49
AE% couplingdl= 85.34 (1H. t, J=7.2Hz), 85.
18 (1H, t, J=6.THz)¥ 493 & H-15 € H-10&
2 77k g8 *C-NMR AHEHA fla-
van®] C-2, C-3, C-4ol I3t HYH HaL §
75.6, 825.3, 829.914 ZtZ7t BAHAoH LY §
25.5, 829.6914 Ba=EE H3E A 72 C-9,
C-14% FAZNL>® o)4da} 2 'H-NMR 2 “C-
NMR A8& ZAZ 39 compound 19 F+=E
isoprenylated flavan$! kazinol AZ FA3lg o,
o] 198539 Nomuras©] Broussonetia papyrifera
(L) Vent. olAH E&gted R ug 729 $93Q}”

Compound I1i= 421714 TLC ‘gl FeClgell ¢}
3 dxmdoz izl Z73ol, FAB-MassolAl
(M+H]" 463224 Ex13 4628 HAstAth. 'H-
NMR =#HE=#0|A 270¢9] 3, 3-dimethylallyl 7]
#2&= methyl?] 493 §1.66 (3H. s, H-17),
81.66 (3H, s, H-23), 81.70 (3H, s, H-18), 81.75
(3H, s, H-22)%} 3 719 1, 1-dimethylallyl 7]l
' 33= methyl”] 433 81.45 (3H, s, H-10),
3145 (3H, s, H-1D)E Ztz @38z, 86.28
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(1H. s. H-8), 86.87 (1H, s. H-2) ¥ 86.89 (1H.
s, H-5)olA 3709 WaE F4A0 35S st
5k 81.80~2.08 (2H. m, H-3), 82.67~2.88 (2H,
m, H-4) & 419 S 403 s fEsigon,
'H-'H COSYeliA H-3¢52-3=3 % coupling 3}
H-159] F4u a9 FAA #Ese §5.03 (1H, m)
£ H-22 A8t agln, H-22, H-239] 449
AEH allylic coupling 3= 85.12 (1H, ¢, J=
6.7Hz)E H-2022, ©] H-20% coupling 3l 6
3.36 (2H, bd, J=6.THz)& H-19%2 Z}Z} <I3IA
o} e awior H-17 % H-189 449 a2 L al-
lylic coupling 3H= 85.03 (1H, t, J=6.7THz)S H-
152, ©] H-159 couplingdl= 83.29 (2H, bd, J=
6.7Hz) & H-142 A3t 28132 H-13% me-
thylene #2335 §4.94 (1H, dd, J=10.7,
1.5Hz) 2 85.00 (1H, dd. J=17.4, 1.5Hz)3} cou-
plingdl= 86.28 (1H, dd, J=17.4, 10.7Hz)E H-
122 @8kt *C-NMR# DEPTXHE #oj A
12709] 43 €42 #aAsn, 2394 §258. 3
26.1, 827.5, 831.1, 8111.79) &HF3l= YaAEE &
#ollM C-3, C-19. C-14, CH4, C-1322 &7 &A
stgiek? 0% o) gu 2& NMR ~HE S X2
#Z compound I1¢] +%E& isoprenyl’|E& 7}3
flavang! kazinol E2 HF FAHIHeH, ol
1986'39ll Nomura$s-©| Broussonetia kazinoki Sieb.

ol A Belstel B3 7z FUsHt?

EHorsi g

gy BegA28E 283 compound [ %
compound I19] DPPH zHyeit)zt 2AEAS A#E
Table Il ettt DPPH Afelt)zd 27848
ANge Fro oEHor Zrsled compound
117} compound 12} 733 848 JehITH A5
DPPH #t)Z 2484 (%) A EE 718HA] & 4l
27 distd gz AEE 7H8E de] 359
22 MEEZ JePflon, SCy2 AR E 715HA) &
L =T FREE 50% FAATI= ARY BER
FASH. 1 2% compound I ¥ compound 119
SCie Z+Zr 41.4pM. 33.4uM °j¥evw, com-
pound II & a~tocopherol (SCs=37.0 pM) =T},
compound I ferulic acid (SCs5=66.0 pM) BT} -
¢ gaEAS 42 Yehpeh

Table I—DPPH radical scavenging activity of com-
pound I and compound II

radical scavenging activity (%)"

conc. (HM) compound 1 compound 11
20 21.5 30.2
30 37.3 46.0
40 455 58.0
50 61.4 73.6

* radical scavenging activity (%)= {(ODcontro=ODsample)
/ ODecontrat} X 100

Table IT— Tyrosinase inhibitory activity of compound 11

conc. (UM ) inhibition(%)*
50 16.1
100 28.3
200 45.7
300 59.7
400 74.9

* 1nhiblti0n(%) = {(AODcontml_AoDsample) / AODmntroI} X
100, AOD is the initial rate of linear increase in
optical density at 475 nm.

Tyrosinase X{3{&Ad

FEs gasldAde 7kA= compoud 1o thHdt
tyrosinase 4 AN AE Table 119 eI
o} Al89] tyrosinase BAAAAEE AEE 71314
¥e iz depd AL 50%8 Asr] A
& Hed ¥= (ICE Jehiict. 1 A3 com-
pound II¢] ICs2 241.3 uMEA] vitamin C (ICs, =
398.0 pM) Kt} §-4-3F tyrosinase A EA S VEhY
= RozA FrEU

d B

th % (Broussonetia kazinoki) ¥2v] 7 2 o] ofelg =
EEZNE 2|9 ZAEs FAgPEE EHsd
NMR, Mass59] #3383 BAUE o] 834 jso-
prenyl”1& 7F flavan? kazinol A%} kazinol EZ
I F2E EAEHT o) F kazinol EX o-to-
copherol B}, kazinol A& ferulic acid ¥t $-58
FAstEd S e s FsgAd s AR
= kazinol Eol W8] tyrosinase Asi&4S 53713k
A, ICxol 241.3 ML vitamin C Bt} $-5=3t
tyrosinase A{EEE eI Kazinol AE
Broussonetia kazinokidl| A= o}Z R uEx] gL 7z
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