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Isolation of main component and antioxidant activities on the stem and
root of Rosa rugosa

*
Byoung-Jae Park
SVBL, National University Corporation Kitami Institute of Technology, Kitami, Hokkaido 090-8507, Japan

Abstract - Total phenol content was obtained from the stem extract of 7.8 (g/100 g, D.W.) and root extract of 10.5 (g/100 g,
D.W.) on Rosa rugosa. S-4 and R-2 compounds were isolated from the stem and root of R. rugosa. The structure of S-4 and
R-2 compounds was assigned as catechin by 'H, >C NMR signal and TOF-MS. The tannin content of stem extract was 752.5
(mg/100g, D.W.) as 6.3 of gallic acid, 61.5 of epicatechin and 684.8 of catechin. The tannin content of root extract was
higher about 2 times (1676.0) as 6.8 of gallic acid, 160.3 of epicatechin and 1508.5 of catechin than that of stem. It was
shown that catechin was main compound in the stem and root extracts of R. rugosa. Antioxidant activities were stronger low
concentration, and were not different of stem and root extracts. As the results, stem and root of R. rugosa were evaluated, as
natural antioxidant resource.
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A A7) WA ‘EEZ8EAL Qe (Krussmann, 1982), & org| 27|28, FuXPZ wRiwesto) ujega o
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WAk, 1 FAROR FHHE 8-S e, gustas
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F2 91 &9

2007 78 24, 9] SAK-DI PHK-2), U
O] B3| Esashi(J—1), Wakkanai(J—2)o|A 3t
gste] E719F HelE Az, Bdslsto] 50% ofghE®3
LIS g—ff—, Asssto] w81z 2Y. 412 d

]

52 S, HIBRHA, UPLCEA Y] A2 it
FAEL dEl= K19 719 ¥ F(R) #2222 A}
&stqlnt, ZH7ke] 325 0.5 g sephadex LH-20(g 3,0 %

34 cm) columne ARE3|, EtOH-H,09] S S &apxog
SEAA ZF 10719 R8s f3laL, 779 288 HPLC
2 BAERIc) 90% EtOH=Z 825 HeE]9] R—2(70.0 mg),
£719] 5-4(84.1 mg)#¥E HPLCE THUsl=elS &
Rt 3, FEAA | o] &=k

'H¥} ®C-NMRL JNM-A500 spectrometer(JEOL)Z
500 MHz} 195 MHzolA] Z743kch, 24ems 30T 2
L= CD;ODE ARE-819Ial, TMSE internal standard®
stk

TOF-MS(JMS—T100LC)+ ESI— ion mode, probe voltage
2000V, desolvating chamber temp, 250°C, N, gas 0.7 MPa,
mass rage 100—1000[m/z], scan speed 0.4 scan/s, Agilent
1100 series LCQ AL HEAS =43}

HPLCO] EA%ZAL Shimadzu SPD—10A, column :
TSK—gel (ODS—80STM) 4.6 X 250 cm, temp, : 30C, UV :
280 nm, mobile phase : A phase 5% CH3CN + 0.1%
HCOOCH, B phase CHsCN + 0,1% HCOOH, gradient : 0
—5 min, (A100%), 540 min, (A100—80%), 40—45 min,
(A80—50%), 4546 min, (A50—B100%), flow rate :
0.8 ml/min,

=T

295359 FERe Folin—Denisol F3lo] =
Aokt sAdxE FEE2 50% ofdaol aliAA
AEz ket Z}Z}Q AlEg 60 wlof 5

Folin—Denis A]2F

s 7] 9 Heo] 4R B 9 sy
HESA)FAT), HE-8-ML spectrometer(Ultrospec 3300 pro,
USA)Z 610 nmel ] FHEE 245t 249 S
= catechin(TCI, Japan), gallic acid(TCI, Japan)E ©]
Solol 24e BRI 3 sshargo] ke Al
k.

¥R o

UPLCEH

K-1, K-2, J-1, J-29] %&7] @ M) 22806 UpLC
(ultra performance liquid chromatography)E ©]-&35}o]

A5kt FEEZL gallic acid(TCI), catechin (TCI),
Apg-aksc,

BEAZAL Waters ultra performance LC PDA System,
column : Acquity UPLC BEH Cis(@2,1<100 mm, 1,7 £m),

epicatechin(Acrose) &

temp. : 30°C, flow rate : 0.2 ml/min, mobile phase :
A phase 5% CHsCN + 0,1% HCOOH, B phase CHsCN +
0.1% HCOOH, gradient : 0—4 min, (A100%), 4—9 min,
(A100—90%), 920 min, (A90—85%), 20—24 min,
(A85—>80%), 24—28 min, (A80—60%), 28—29 min,
(A60—40%), 2930 min, (A40—B100%)

Fitsed

Free radical &AL 1,1-diphenyl—2—picrylhydrazyl
(DPPH, Wako) 2ftjZol tfgt Axbg-oiayte] Yept=
Aze) BElo R 2Raen, BAARY Ate] 255S
=5 A5 1 mloj 500 uM DPPHEN 1 mlE A7}sf o

HES, 37°C Azof|A] 20427 REGAIZATE, HEG-§12 517 nm
9] &5 =7%3}¢], radical scavenging activityE
Al Jﬁ}‘ﬂ‘l}

radical scavenging activity (%) = (1-A/B) X100
Al AR SR B: A|R2RH7} BB=

SOD(Superoxide dismutase)-JAFRRAL 2252 50%
DMSOZE £3A|A Algfdoz 519t} SOD SAEA L
SOD A A= kit(Wako)S ©]-&3Fe] NBT(Nitro blue
tetrazolium) ol 2] 24519t A== 2] 0.1 ml
AlZof 0.1 M phosphate buffer(pH8.0), 0.2 mM xanthine,
0.24 mM NO;-TB2] ¥hAAJRF 1.0 ml ¥} 0,049 Unit/ml Xanthine
oxidase 1 mlE 75l 37 CoA 2087 HFeA17] &
69 mM NaDS 2 ml& ¥h-3-2 AA|A]7]3L, 560 nmol|lA] &
FEE S4sto] SOD AR S 74]/3’6}3‘13}.
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G| oehEFE &2 el Hdego] 17.3%
= £719 15,1250 =7 Uetylth, SElssdEe o
< =719 e R w2 FEoR F|REEc] B
7.8(g/100 g, D.W,)o]aL, BejF=&=o] 4t 10,5(g/100 g,
D.W)OR HE= AgoA] B ’%ﬁ«] ool =4 vet
Wtk 53] KA 5s 208 2 o=
T 7 =7 UEsith(Table 1),

THEIEEY o] B K-19] £7]¢F e 5=
(0.5 g)ofl thgt FAIELS HPLCEAZ 3018}, sephadex
LH-20 columne AMHE-3lo] £7]2 HE S-4(84.1 mg)1}+
R HE R-2(70.0 mg) 9| 3etES we3ih

S—49] 3}5H-2 "H-NMR(in CD;OD) 9|4 66,84, 1H, d,
J=1.9 Hz, 6.77, 1H, d, J=8.2 Hz, 6.72,1H, dd, J=1.9,

ok

Table 1. Total phenol contents and extract yield on the stem
and root of R. rugosa

extract yields Total phenol
(%) (g/100g, D.W.)
Stem Root Stem Root
K-1 17.8 19.8 9.3 10.5
K2 14.3 17.1 7.0 8.7
Fl1 14.7 17.4 7.8 9.5
2 13.4 15.0 7.1 8.1

mean 15.1£1.9 17.3£2.0 7.8+1.1 9.2+1.0

8.2 Hz, 5.93, 1H, d, J=2.4 Hz, 5.86, 1H, d, J=2.4 Hz
457 1H, d, J=7.8 Hz 3.98, 1H, m, J=5.4, 7.8, 7.8 Hz
9.85, 1H, dd, J=5.4, 16,1 Hz, 2.51, 1H, dd, J=8.2,
16.1 Hz®) A|1(Fig, 1), 13C-NMROJA] 6157.8, 157.5, 156.9,
146.2, 146.1, 132.2, 120.0, 116.1, 115.3, 100.9, 96.3,
95.5, 82.8, 68,8, 28.59] Al1do] SRIE|ITH(Fig, 2).
TOF—MsoﬂAib m/2:289, 46[(CisH1:06—H) 12| HA}eko]
golx] i th(Fig. 3). S—43F31E-2 NMR¥} TOF-MS2] &
X}%koﬂ 93} catechin® ZAAEth R-2 3¥HEE HPLC
retention time, 'H, °C ~NMR2] chemical shift7} 2|3}
£ 21}, sS4} FYUg SAR RIS, o|&2H, dfdte]
E719F e thet 92 SR} catechin @2 ¥
Sjgste] AR SPUE ALREE catechinid} 7
epimer?] epicatechin®] 31, gallic acid?] 3t UPLC
B A 275559 SRS W 752,5(mg/100 g,
D.W.) 0.2 gallic acid”} 4t 6.3, epicatechin®] 61,5,
catechin®| 684 80|t} He|E:E&E9] el £7]9)
OF oujjo] A} T2 1676.0(mg/100 g, D.W.)o|H, gallic acid
7} B4t 6.8, epicatechin®] 160,3, catechin®] 1508, 59]
tHTable 2), dF2}e] 7] 9 He|FEEL %LJ—J 90%
ol= catechino] -8 FA&Y] shpz FAEH
Hashidoko(1996)= 333} ¥a]oA] F=2 catechin ¥
afzelechin—catechin, procyanidin B—-3 59| =3l5jet
o] mko ok gLosin FAJHFo)| A= catechin polymer
7t RS olEral Bt} flavonoid 24+ kaempferol,
quercetin =2 flavonold} 71 HiFAE &G3hy, E3|

§6.77
H-5" .d
=82 8593
H-6, d
J=24 5457
5 86.72 H-2,d
Hg,g“ . | e =73
g J=19,82
: §5.86
13 s d §2.85 §251
T4 H-4a, dd H-4, dd
T J=54,16.1 J=82,16.1
v \_-l)ws—’-l—
| I I | T I
b7 5 [ ] 4 3 2

Fig. 1. "H-NMR spectrum of S$-4 compound in CD;OD.
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Fig. 2. BC-NMR spectrum of $-4 compound in CD;OD.
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Fig. 4. Structure of S-4 and R-2 compound.

rutin®] g=Fo] =rlil B 5kal QJth(Kaneta et al.,

1979). v, ko] 2918 Tellimagrandin I, II, Rugosin

A, B 59 7IEegEtd o] &5 o|EtH(Okuda, 1982a,

1982b; Hatano, 1990a, 1990b),

B A il £ AT ol
A AT L AANELE T ol

mﬂs}o:l, wof, W, et

1
.

32

o r_i'i 0

o
K1

)

a3},

G2 free radical LAZYS ST 41}, 5=
9] IC50= #e)7} 13,7 pg/ml, =7]7} 14.5 1g/mle] A7
42 Ue T, 7|20] SABIEAS] vitamin C, BHA,
gallic acid, catechin®] IC50¢} sfslEEE2] 1C502¢
OB} w2 A 7S B e TH(Table 8). SOD &
AP 50 5/ml 2] o] BelRi e 6t 75 190l
E71FEE2 11.9% 9 242 Yehdllti(Table 4). 3T
slo] AL L Table 22} Z40] 3HAFSHERI Q] catechin
o] tjgko & 3kGxlo] 9131, ESH Hashidoko(1996)L} Kaneta
et al, (1979)9] H119} 7] catechin =4, flavonoid,
vitamin C 59| itetaAo] &2 ofg] Aol 7I%1et A
o2 AMREC} free radical 24 U SOD GAIEAL H
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Table 2. Contents of gallic acid, catechin, epicatechin (mg/100g, D.W.) on the stem and root of R. rugosa

Gallic acid Catechin Epicatechin Total
stem K-1 5 777 16 798
K-2 5 457 39 501
F1 9 702 83 794
2 6 803 108 917
mean 6.3+1.9 684.8+157.8 61.5+41.6 752.5£177.1
root K-1 5 1683 186 1876
K-2 7 1360 160 1527
F1 5 1257 119 1381
2 10 1734 176 1920
mean 6.8+2.4 1508.5+235.7 160.3£29.5 1676.0+263.8

Table 3. Free radical scavenging activities on the stem and root

of R. rugosa
IC50 (1g/ml)
stem root control
K-1 15.3 15.1 vitamin C 12.7
K-2 15.8 14.7 gallic acid 6.0
F1 13.2 13.5 catechin 8.4
2 13.5 11.5 BHA 10.1
mean 14.5¢1.3 13.7£1.6

Table 4. SOD like activities on the stem and root of R. rugosa

SOD like activities (50£g/ml)

2 FAHE S-4(84.1 mg)¥} R-2(70.0 mg) 9 Shd=<=

4R, I FRE
3. UPLC &4l 2J3] 7]

=)

TE=

catechin® 2 ZA3c}
of B B

752.5(mg/100 g, D.W,)&, gallic acid 6.3, epicatechin

stem root

K-1 66.7 73.7

K2 79.3 80.0

Fl1 67.1 73.6

2 74.3 72.9

mean 71.9+6.1 75.1£3.3
S7F 2 Aol glglont, BE A7 A EolAE
S B, eyt HAFASHA| = A 9 o] 80 =
& MMk gt

X e

1. 3gste] FulEslRtE g2 75250 Wt 7.8
(g/100 g, D.W,)o]aL Baj==Eo] 4t 10,5(g/100 g, D.W.)
oln, HE Ago|A He|2EE9] o] = vetsitt

2. K-19] &719} Bg] F55(0.5 g)olA] 929 skt

61.5, catechin 684, 80|31, BEZEEE9 @USFS =

719 oF o)} o]A} =2 1676,0(mg/100 g, D,W,) 2.2 gallic

acid 6.8, epicatechin 160.3, catechin 1508 5% UERIT}
4. I3} free radical AAHZA A 52 1C50

L )7} 13,7 ug/ml, 717} 14.5 #8/ml O =& 27
S UERaL, SOD FARASS 50 1g/ml1o] 5=olA]
BelEEEo] Bt 75.1%, £7|55w0] 11.9% 2N =&
2 UEiTh
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