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Abstract: To determine the antioxidant active site and chemical constituents of Viburnum rhytidophyllum Hemsl.
fruits, in this study, the ethanolic extract of Viburnum rhytidophyllum Hemsl. was isolated and purified using a systematic
solvent extraction method and various chromatographic techniques, including silica gel, gel chromatography, and preparative
high-performance liquid chromatography (HPLC), and the spectral data combined with the high-resolution mass spectra
were compared with those in the literature. Meanwhile, the antioxidant activities of the extract and its individual compounds
were investigated by the DPPH, ABTS, and PTIO assays. It was found that the ethyl acetate fraction exhibited the highest
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antioxidant activity, followed by the butanol fraction, with the petroleum ether fraction showing the weakest activity. The

10 monomer compounds were isolated from the ethyl acetate fraction and identified as syringaresinol (1), ethyl caffeate

(2), a-tocopherol (3), massonianoside E (4), Mellein (5), 4-O-E-coumaroylarbutin (6), 4-O-Z-coumaroylarbutin (7),

6’-O-caffeoylarbutin (8), catechin (9), and epicatechin (10). Compounds 1~8 belong to the phenylpropanoid class and

derivatives, while compounds 9 and 10 are flavonoids. Compounds 1~8 and 10 were isolated for the first time from this

plant, and compounds 2~8 were isolated for the first time from the Viburnum genus. All the compounds exhibited different

degrees of antioxidant activity. Compounds 2, 9, and 10 exhibited significant antioxidant activities in the ABTS, DPPH, and

PTIO assays, compared with V¢ (Vitamin C) as the positive control. This study provides a scientific basis for the rational

development and utilization of Viburnum rhytidophyllum Hemsl. fruits.

Key words: fruit of Viburnum rhytidophyllum Hemsl.; phenylpropanoids and their derivatives; flavonoids; active

compounds; antioxidant activity
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mok, HIF RS AT =B N M. 4k, Kraujalyte
SV T R BRI 7S o 38 35 S8 SR T A TR SR B A
bR 7T, FF48 2 8 2 HPU A ok IE ; Polka
2 U3 I LA BRI SE % (Viburnum opulus) 552
TS RR B B 4E2E 3 C (Vitamin C, Vo). &
H RS E 7R & EAE I s ikae ), 43R
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gy, BRI RN E. SR, 4 6ok SR se 2
T HA R T RN A FIE 77 B> AR WARIE o
BRI, A SO0 4 S5 35 1 SR SEEHR BV ) 47 AU AL
TEVEREAT THIPRTT, JRRAIRER . e LA K il 2 7
G (High Performance Liquid Chromatography,
HPLC) &5 (0 3% 1 AR G 1248 W bt S8 A 0 1 8 A 1) 4k
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1 MRI5EREE

1.1 #HRIE

A5 H 335 T SR ST 2021 4 10 H R T 5t
MYLE, 25N RIS 2] % 0t = H A ST 8%
U 58 N SE K Viburnum rhytidophyllum Hemsl. 1]
s, FEARIURAE T o MERNR S rp 25255000 = .
12 &RA

Ik TRE, LN, 406 E 53 B R JE o R
AIRAR: EMEE-ERN GF,s W EH MG B
WTHRAR ; SEIHKREBAIKLZEEK: Hi
122 5258 By I35 R il ok BalURT s
7N 5% H,S0, LEEIEW s 1.1- R HE -2- 7 fijk ik
(2,2-Diphenyl-1-picrylhydrazyl, DPPH). 2,2'- Bt &
W (3- Z,FL 2 FEIE MR IR -6- fiff 1% 4% 25 ) [2,2'-Azinobis
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(3-ethylbenzothiazoline-6-sulfonic Acid Ammonium
Salt), ABTS]. 3- /8 -2- % %k -4,4,5,5- PO H Jk g
e bk -1- 4 (H-Imidazol-1-yloxy,4,5-dihydro-4,4,5,5-
tetramethyl-2-phenyl-, 3-oxide, PTIO) ¥} A . Mg &b
ZZrh 7K (Phosphate Buffered Saline, PBS). i #ifi%
PR A, Ve R, BSET BilgZa R R AR A IR
AH].
1.3 aEH

EYELAN-1300 fig 4 78 K AL, bife sz BIXEs A
PR 7] s DL-400 IR A 20V IEIA 52, L igMEZRAx as
AR SHB- [T A JEI KA Z HETE, MK
WL TSR 7 OHRUS ML 7R F, BUSEI{a
W INAPR AT s ZF-20D BRI, il
LU FLOBAXES S Bruker AV-600MHz it 5% B3 %
WA (TMS PIFR), Bruker A ; UPT-11-40 L #8416
KHL, PUNIEE AR R A A ;- Agilent 1260 Y
e ROBAH A, S ZHEAR B A | 5 Sephadex
LH-20, Zi # Pharmacia /& ] ; Agilent 10 Prep-C18
B (150 mmx21.2 mm), 3 EH 2 8 R A
] ; Bruker HTC-Esquire i, #&[E Bruker A ;
Multiskan BEAR{X, Z3 2 F 2 H .

1.4 4o 32 3OR LRI o & R AL A
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BERHLY) (980 )
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VEREDL . FREX 4.0 mg DPPH Ky AR, N ok 4% B
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W 10 A5 T RE TR Ve & 96 FLER,  JE I 150 pL
DPPH V¥, ZIR NG M 30 min, £ 517 nm
KA FE SR IBOGEE (A4,), BRI =R AL,
HE SRR . LR AT DPPH BRI
THECEEANHIREE (ICs, B, LA Ve FENBAPEXT
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JE M PTIO ¥ 160 pL, KA E T 37 CHIME
FETP OB 30 min, SR 5 ERGFRA IS ILAE 557 nm
KRR RS (4. BN EWRE N =N E AL,
HE =R . Ve WRAE BRI (S FH 2 R/iTH
Ay N 02~0.7 Z [ALAEGEE D). XS ULT ANXIHHE
PTIO Ji B HTHH IC,, fH.
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L5 St XERLEERMAWNDHERA
o 7% 1 0

1.5.1 St EER T LR OB ERMG 5 B sk

485 92 3 S VE M AL (LR LB A EL
320 g) £ 200~300 H AL EHr, DUA g - &
TR £, W6tk I AE (50:1~1:1) A BREE PR, £ TLC
A Jf, 193 4 N85 (Fr A~Fr D), FrA )
WA M- RO (100:1~1:1) # E 2
B 7T AR5y (Fr A-1~Fr A-7), Fr A-4 2 47 i1 B -
LR CBR (30:1~1:5) K= #7452 5 A1 40 (Fr
A-4-1~FrA-4-5), FrA-4-4 & £ W B - 2 R 2 B
(20:1~4:1) REMHENHERNEY 2 (20.6 mg) ;
Fr A-4-2 o & F ik - 41 4 Bg (200:1~5:1) K&
FEENT, FEAMmE - B ERAE (50:1~1:1)
Velbi, feE i SR A 25 3 (149 mg) 5 Fr
A-4-5 & AT - O O (60:1~1:1) R B AE
EHT, IJEEIRAREEY S (13.0 mg) ; Fr B £
AR - B (200:1~10:1) R EFEN, HH
WRAFEMLAY 1 (185 mg) 5 Fr D £ & H ki -
g (200:1~1:1) fEJRAE4S 2] 18 M 73 (Fr D-1~Fr
D-18), FrD-11 & & H ki - H BE (50:1~1:1) 4%
EHTE3] 4 M4y (FrD-11-1~Fr D-11-4), Fr D-11-1
Jeilid Sephadex LH-20 ( =& H ¢« FHEE =3:2) Ut
J A, PR 4 HPLC 40 (58% HEE - /KD,
531k & ¥ 4 (26.0 mg, t;=35.1 min) ; Fr D-11-4
2 A B - B (50:1~1:1) TR K B B,
i Ja &) & 8 HPLC 43 & (37% HEE - K) 153
&Y 9 (34.7 mg, 1z=23.8 min) AL & 10
(66.4 mg, t;=36.0 min) ; Fr D-13 4t & — &
BbE — BEE (30:1~1:1) ff B0 AL 0k B, 738 it
Sephadex LH-20 ( =& H k% : HBE =3:2) &K
Bk, &5 & H &M HPLC 408 (40% HEE -
KD BRELEY 6 (61.3 mg, 1=36.0 min) F
&% 7 (89 mg, 1=52.0 min) ; Fr D-15 464 —
A ke - FEE (20:1~1:1) KEE T VR, HE T
Sephadex LH-20C =& Fke : FE =3:2) HER il A,
R4 HPLC 705 (20% i - KD 3311k
“W) 8 (88.4mg, tx=44.1 min).
152 %ot ZER E LIRS D BN E K

Z ] “1.4.2.1-1.4237 i W & A9 X
DPPH. ABTS. PTIO [ H3& /3 FRid

1.6 LT
% F Graphpad Prism 9.5.1 #1 SPSS 26.0 %1 4%

GETE AT AR S 4 AT it A B S
5 45 R UL 448 (Mean) + F5 #E {2 (Standard
Deviation, SD) #ATHiiA, FrE XKL ELE 3 K.
P<0.05 R\ RBA MR ZE 2R, HAGHIHE
B

2 FER58

2.1 thembbtmi=

&1 % ¥ B F K. HR-ESI-MS : m/z
417.157 5 [M-H]" (5 F XN C,H 05, THEAE N
417.1555) ; '"H NMR (CDCl,, 600 MHz) 6: 6.58 (4H, s,
H-2/2'/6/6'), 5.53 (2H, s, H-7), 4.73 (2H, d, J=4.0 Hz, H-7"),
428 (2H, m, H-9), 3.91 (2H, m, H-9’), 3.89 (12H, s,
OCH,-3/3'/5/5"), 3.09 (2H, m, H-8/8") ; “C NMR
(CDCl,, 150 MHz) 0: 147.34 (4C, C-3/3'/5/5"),
134.50 (2C, C-4/4"), 132.26 (2C, C-1/1"), 102.91 (4C,
C-2/2'/6/6"), 86.21 (2C, C-7/7"), 71.94 (2C, C-9/9"),
56.53 (4C, OCH,-3/3'/5/5"), 54.49 (2C, C-8/8"). Lk I
Bl 5 R iRIE" A8, M ER A 1 AT
HhHE#=.

th & W2 A B K. HR-ESI-MS: m/z
207.066 1 [M-H]" (4 ¥ N C,\H,0,, THEAEN
207.066 3) ; '"H NMR (CDCl,, 600 MHz) d: 7.40 (1H, d,
J=15.9 Hz, H-a), 6.90 (1H, d, J=2.1 Hz, H-2), 6.79 (1H,
dd, J=8.1, 2.1 Hz, H-6), 6.67 (1H, d, J=8.2 Hz, H-5),
6.08 (1H, d, J=16.0 Hz, H-8), 4.09 (2H, q, J=7.2 Hz,
-OCH,), 1.18 (3H, t, J=6.2 Hz, CH,) ; "C NMR (CDCl,,
150 MHz) 6: 168.16 (C=0), 147.52 (C-a), 145.40 (C-3),
144.91 (C-4), 126.52 (C-1), 121.81 (C-6), 115.17 (C-
5), 114.39 (C-2, 113.90 (C-p), 60.38 (C-OCH,), 14.01
(-CHy)o DA F0d 5 sekfios ™ A — 5, %
&4 2 uneERR 2.0 .

th & W3 w3k R. HR-ESI-MS: m/z
453.370 6 [M+Na]" ( 43 + 3 N CxH50,, i1 H fH
9 453.370 9) ; '"H NMR (CD,0D, 600 MHz) o: 2.58
(2H, t, J=6.9 Hz, H-4), 2.12 (3H, s, H-7a), 2.08 (3H, s,
H-8a), 2.05 (3H, s, H-5a), 1.77 (2H, m, H-3), 1.20 (3H,
s, H-2a-CH3), 0.88, 0.87, 0.86, 0.85 (each 3H, s, H-4'a,
H-8'a, H-12'a, H-13) ; "C NMR (CD,0D, 150 MHz) 6:
146.70 (C-9), 146.06 (C-6), 124.34 (C-10), 122.96 (C-
8), 121.97 (C-7), 118.18 (C-5), 75.36 (C-2), 40.55 (C-
1), 40.51 (C-11"), 38.55 (C-3'), 38.50 (C-5"), 38.40 (C-
7", 38.36 (C-9'), 33.94 (C-4"), 33.77 (C-8"), 33.07 (C-3"),
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29.15 (C-12'), 25.92 (C-10"), 25.45 (C-6"), 24.21 (C-2a),
23.13 (C-12a), 23.05 (C-13"), 21.99 (C-2'), 21.79 (C-4),
20.24 (C-4'a), 20.22 (C-8'a), 12.83 (C-7a), 12.10 (C-8a),
11.86 (C-5a), LA L-%¥i 5 iR iE " S A —5, #
WENEY 3 N a- BB .

th& 4. A&k, HR-ESI-MS: m/z
515.188 3 [M+Na]+ 1N CysH;,0,, HEAEN
515.189 3) ; 'H NMR (CD,0D, 600 MHz) &: 7.00 (1H,
d, J=1.9 Hz, H-2), 6.89 (1H, dd, J=8.1, 1.9 Hz, H-6),
6.86 (1H, d, J=8.7 Hz, H-5'), 6.84 (1H, d, ]=8.1 Hz, H-5),
6.74 (1H, d, J=2.0 Hz, H-2'), 6.69 (1H, dd, J=8.3,
2.0 Hz, H-6'), 4.64 (1H, t, J=1.8 Hz, H-1"), 4.01 (1H,
m, H-8), 3.87 (3H, s, 3-OCH,), 3.80 (1H,dd, J=4.3, 2.4 Hz,
H-2"), 3.66 (3H, m, H-9a, H-9'a, H-3"), 3.58 (1H, m,
H-9'b), 3.46 (1H, dd, J=12.3, 4.6 Hz, H-9b), 3.37 (2H,
m, H-4", H-5"), 2.60 (2H, m, H-7"), 1.86 (2H, m, H-8"),
1.24 (3H, dd, J=6.3, 3.8 Hz, H-6") ; “C NMR (CD,0D,
150 MHz) 6: 149.20 (C-3), 148.30 (C-3), 145.05 (C-
3", 143.03 (C-4"), 136.15 (C-1"), 129.62 (C-1), 122.41
(C-6"), 121.67 (C-6), 117.77 (C-2"), 117.73 (C-5"),
116.25 (C-5), 112.02 (C-2), 101.71 (C-1""), 79.80 (C-
8), 77.71 (C-7), 74.00 (C-4"), 72.47 (C-3"), 72.34 (C-
2", 69.77 (C-5"), 67.65 (C-9"), 62.17 (C-9), 56.45
(-OCHS,), 32.62 (C-8'), 32.44 (C-7'), 17.99 (C-6"). LA
S SRR IEP A, WS E A 4R
massonianosideE,

A& 5. KR B [ k. HR-ESI-MS: m/z
179.070 4 [M+H]" (4 ¥ XA~ C,(H,,05, HHEAEN
179.070 8) ; 'H NMR (CDCl,,600 MHz) J: 11.03 (1H,
s, -OH), 7.41 (1H, t, =7.9 Hz, H-6), 6.89 (1H, d, ]=8.4 Hz,
H-7), 6.69 (1H, d, J=8.4 Hz, H-5), 4.73 (1H, m, H-3),
2.93 (2H, d, J=7.3 Hz, H-4), 1.53 (3H, d, ]=6.3 Hz,
-CH,) ; "C NMR (CDCl,,150 MHz) § 170.09 (C-1),
162.34 (C-8), 139.52 (C-10), 136.28 (C-6), 118.02 (C-
5), 116.39 (C-7), 108.43 (C-9), 76.23 (C-3), 34.76 (C-4),
20.90 (-CHy)o LA _EXHE 5 ChikRia ™ 3 A —5, %
YA 5 N Mellein.

th & 6. [ gk K. HR-ESI-MS: m/z
441.116 0 [M+Na]" (43 73:0H C,H,0,, THEAEN
441.116 2) ; 'H NMR (CD,OD, 600 MHz) ¢: 7.68 (1H,
d, J=15.9 Hz, H-7"), 7.46 (2H, d, ]=8.6 Hz, H-2", H-6"),
6.86 (2H, dd, J=6.6 Hz, ]=2.4 Hz, H-2, H-6), 6.80 (2H,
d, J=8.6 Hz, H-3", H-5'"), 6.66 (2H, dd, J=6.6 Hz,
2.4 Hz, H-3, H-5), 6.39 (1H, d, J=15.9 Hz, H-8"), 5.05
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(1H, t, J=9.1 Hz, H-4"), 4.96 (1H, d, J=8.0 Hz, H-1"), 3.93
(1H, dd, J=12.0, 2.2 Hz, H-3"), 3.75 (1H, dd, J=12.1,
5.4 Hz, H-5"), 3.69 (1H, t, ]=9.1 Hz, H-6'), 3.50 (1H,
t, J=9.1 Hz, H-2') ; "C NMR (CD,0D, 150 MHz)
5: 168.43 (C-9"), 161.34 (C-4"), 154.03 (C-4), 152.23
(C-1), 147.04 (C-7"), 131.23 (C-2",6"), 127.13 (C-1"),
119.44 (C-3,C-5), 116.84 (C-3",5"), 116.68 (C-6,C-8),
115.02 (C-8"), 102.16 (C-1"), 78.22 (C-5"), 76.13 (C-
3", 75.17 (C-2"), 71.50 (C-4"), 62.47 (C-6"). LA b4
ECRiE P A5, S A 6 N 4-0-E-
coumaroylarbutin,

& W7 B &k, HR-ESI-MS: m/z
4411173 [M+Na]" (73 1 XN C, Hp0y, iF HAE N
441.116 2) ; '"H NMR (CD,OD, 600 MHz) 6: 7.62 (1H,
d, J=2.4 Hz, H-2"), 7.61 (1H, d, J=2.4 Hz, H-6"), 6.90
(1H, d, J=12.7 Hz, H-2), 6.86 (1H, d, J=2.4 Hz, H-6), 6.85
(1H, d, J=2.4 Hz, H-7"), 6.68 (2H, d, J=2.5 Hz, H-3", H-5"),
6.67 (2H, d, J=2.5 Hz, H-3, H-5), 5.82 (1H, d, J=12.7 Hz,
H-8"), 5.02 (1H, dd, J=9.6, 8.0 Hz, H-1'), 4.89 (1H, d,
J=8.0 Hz, H-4'), 3.91 (1H, dd, J=12.1, 2.3 Hz, H-5'), 3.73
(1H, dd, J=12.1, 5.5 Hz, H-3"), 3.60 (1H, m, H-2"),
3.44 (2H, m, H-6") ; "C NMR (CD,0D, 150 MHz) ¢:
167.43 (C-9"), 160.33 (C-4"), 154.04 (C-4), 152.12 (C-
1), 145.21 (C-7"), 133.65 (C-2",C-6"), 127.47 (C-1"),
119.21 (C-2,C-6), 116.73 (C-3",C-5"), 116.42 (C-8"),
115.90 (C-3,C-5), 101.79 (C-1"), 78.24 (C-3"), 76.07 (C-
5"), 74.84 (C-2"), 71.55 (C-4"), 62.47 (C-6), LA ¥4
5ot S AR5, M E A 7 N 4-0-Z-
coumaroylarbutin,

& W8 ¥k KR ¥y K. HR-ESI-MS: m/z
457.111 1 [M+Na]™ (& 7 XN C,H,,0,, THH{E
4 457.111 1) ; "H NMR (CD,0D, 600 MHz) §: 7.58
(1H, d, J=15.9 Hz, H-7"), 7.06 (1H, d, ]=2.0 Hz, H-2"),
6.95 (2H, d, J=8.5 Hz, H-2, H-6), 6.95 (1H, dd, J=8.3,
2.0 Hz, H-6")6.80 (1H, d, J=8.1 Hz, H-5"), 6.66 (2H, d,
J=8.4 Hz, H-3, H-5), 6.29 (1H, d, J=16.0 Hz, H-8"), 4.74
(1H, d, J=7.1 Hz, H-1") ; "C NMR (CD,0D, 150 MHz)
5: 168.99 (C-9"), 153.83 (C-1), 152.28 (C-4), 149.64
(C-3"), 147.18 (C-7"), 146.79 (C-4"), 127.65 (C-1""),
123.14 (C-6"), 119.57 (C-2,C-6), 116.62 (C-3,C-5),
116.54 (C-5"), 115.04 (C-2"), 114.81 (C-8"), 103.68
(C-1"), 77.82 (C-3"), 75.42 (C-5"), 74.90 (C-2"), 71.74
(C-4'), 64.63 (C-6"). LA %4 55 SRR ™ 5 A —
B, WL EY) 8 N 6'-O-Caffeoylarbutin.
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Fig.1 Structures of compounds 1~10

&9 HEFAR. HR-ESI-MS: m/z 291.085
5 [M+H]" (4 FRN CH, 04, AR 291.086 9) ;
'H NMR (CD,0D, 600 MHz) J: 6.83 (1H, d, J=2.0 Hz,
H-2"), 6.76 (1H, d, J=8.1 Hz, H-5"), 6.72 (1H, dd, J=8.2,
1.9 Hz, H-6'), 5.92 (1H,d, J=2.2 Hz, H-8), 5.85 (1H, d,
J=2.2 Hz, H-6), 4.56 (1H, d, J=7.5 Hz, H-2), 3.97 (1H, m,
H-3), 2.85 (1H, dd, J=16.1, 5.4 Hz, H-4a), 2.50 (1H, dd,
J=16.1, 8.2 Hz, H-4b) ; "C NMR (CD,OD, 150 MHz)
J9: 157.84 (C-5), 157.59 (C-7), 156.91 (C-9), 146.26 (C-
4'), 146.23, (C-3") 132.19 (C-1"), 120.03 (C-6"), 116.06
(C-5"), 115.23 (C-2'), 100.79 (C-10), 96.25 (C-6), 95.46
(C-8), 82.85 (C-2), 68.81 (C-3), 28.53 (C-4). LL I %%
P55 SCHR R E PO A — 5, MR AY 9 ML

A& P 10: 3 4 ) K. HR-ESI-MS: m/z
291.086 3 [M+H]" (43 F iU CsH O 1 HAA N
291.086 9) ; "H NMR (CD,0D, 600 MHz) §: 6.98 (1H,
d, J=2.0 Hz, H-2'), 6.80 (1H, dd, J=8.2, 1.9 Hz, H-6"),
6.76 (1H, d, J=8.2 Hz, H-5"), 5.95 (1H, d, J=2.2 Hz,
H-8), 5.92 (1H, d, J=2.2 Hz, H-6), 4.81 (1H, s, H-2),
4.17 (1H, m, H-3), 2.86 (1H, dd, J=16.7, 4.6 Hz, H-4a),
2.74 (1H, dd, J=16.8, 2.9 Hz, H-4b) ; "C NMR (CD,0D,

150 MHz) d: 157.97 (C-5), 157.62 (C-7), 157.34 (C-9),
145.91 (C-4"), 145.74 (C-3"), 132.25 (C-1'), 119.37 (C-
6"), 115.86 (C-5), 115.28 (C-2'), 100.04 (C-10), 96.35
(C-6), 95.85 (C-8), 79.83 (C-2), 67.45 (C-3), 29.25 (C-
4), UL EHOE S SCkoE PR A — 5 s e A
10 AR IR E-

22 FIEAA B S LA E

221 REBHIWEMNEN

JAZEI ) DPPH. ABTS'. PTIO [ Hi3iE %
R R K 2 s, £—EMNTEEA, R4
e IR T BEAE AL IR 77 B e Bl 45 R P8 1) 348 DK T 38
K, BUHIEMHXHIIS . L8R GEAIET B
AL REA ERR H AL, H 2R QER G AL I
EER R B g PR Ao, T A R AR BG4 X PTIO
H SRR BT, 3k — D = AN B
PLiE bR H HEE T ICs, [ RIL, LR 15 R BB AL
%f DPPH-. ABTS'-. PTIO [{] ICs, 18 43 %] A 44.74.
42.84, 955.00 pg/mL, $AI%T 1E T B AN Ayl K 2 HL
AL ICs, (1, R WFE 1. UL ELREH, L8R
LG REBGRAL 1 B S AL T P A T 1 T B A A i Tk
REHH AL, [F] I 4 3% 5% SR S 2R 2 R ZEHUY) 1)
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ABTS' H 55 bR e /7 E 5 T 40 B 1) DPPH H 2
ERAEAPY . RO LL T DPPH B H1 % & fit
KR ABTS' H 275 R )55k, 11 41 4
WAL AR A [F] 3 5 3t R B 2 5,
AT AE AR T I 8 2 1 DL R xR s R R AN
NS #E— B a gt o] DUEE 73 55, %5 A
SE T G R LR AL A By, A e AR
TR o
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80 |-
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Fig.2 The scavenging rates of various extracts on DPPH,
ABTS’, and PTIO radicals
E:ah DPPH A & A/ARZE, b A ABTS A Wk
IREE, ¢ PTIO A WA RN i, BB ERYFRE
HAK, K7,

174

R 1 PEMHEFXRTZ R ELEME (ng/mL)
Table 1 Antioxidant activity of various extracts from the fruit
of Viburnum rhytidophyllum Hemsl.

e DPPH ICs, ABTS ICs, PTIO ICs,
E ‘]BLJ Mzﬁ + a + a

iy 321.90 £8.60" 467.6*1.14 >6 000
LB LB b . b

+ + +
T 4474 +1.15°  42.84£0.04° 955.00 £ 1.33

ETES 4524261  45.07+0.04° 1460.00%6.71°

R4

Ve 12.01 £0.04°  19.01 £0.04°  83.18£0.13°

E: RSIERIR DG FERTLE AT REEF
(P<<0.05), Vc AFatesf .

al00r o amp
- L E5W3
- 80  afpams
< * LAEW9
60 —«fhaMio
% »-Vc
40t
=™
E
20 -
0 < ! !
0 10 20 30 40
FE R BIRE / (ug/mL)
b 100
80
N
M 60
S
Z w0 Ve
& - 1L &6
8 (&7
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Ov 1 1 1 1 1 1 1 J
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E 3 ZH L&) DPPH B HEFRE

Fig.3 The DPPH free radical scavenging rates of compounds

222 RARMNAMRAE M
2.2.2.1 DPPHH H#iEHAE

HEERREGRWME 3R, L&D 1~3. 6~10
¥IRe A MG Fx DPPH H %, (L&MW1, 6 171
DPPH H H3EERRE R TS. JL1C, EEERINEK 2, H
WAk A P2, 9 R 10 (1) 1Cs, 15 43 i A 1039, 10.87,
11.98 pg/mL, 5 Ve XJ A LLEA BEMEZR, 1§
BrE AR RE Ve Y, mTHEhEY.
IeAk, &Y 3 F 8 R I H K ) DPPH [ Hh 5
B BREE 71, 1Cs {5 20 5N 2116, 22.92 pg/mL, i
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&Y 4 TS5 [ IC,, 16 W4 KT 4 000 pg/mL, 3%
GRS B PUR i PE . HR A SC IR 45

FEL, BALE YN E B R BRI b B g5 AR AN
A, FTRESZRI BRI R H . By B e
B % B BLAE X B A S8 R AL 22 i SR
Wi VE R 7T e, R B DPPH 13 B ik 11 AN
Sy EEa K, SR E hE IR,
IR FIRE AL S AR A AL, 3 B0 B e ) B
fik. &% 10 1 DPPH H HEEIERRIETEL R 5 Xie
AT A 6 2k R AR B B b B 9 4 R
(IC5=9.85 ug/mL), FF& CHRIRIE . J& T 7E4% 3%
ok SRS Bl S K S vh HLE AL i i) DPPH F H 2
TEERETE, H AT ARIE .

®2 B EXZRELSYHMELEE
Table 2 Antioxidant activity of monomeric compounds from
Viburnum rhytidophyllum Hemsl

N DPPH IC;, ABTS ICy, PTIO IC,
B /(ug/mL) /(ng/mL) /(ug/mL)
w1 79.98+0.47° 20.42+0.31° >4 000
a2 10.39+0.40° 18.36+0.15*  602.60+1.79"
a3 21.16+0.74° 29.96+0.06°  495.50+2.89°
b4 4 >4 000 23.44+0.04° >4 000
a5 >4 000 631.000.43° >4 000
b6 977.4043.75°  12.59+0.32" >4 000
tebdhn 7 1027.00£0.66°  21.57+0.06° >4 000
A48 22.92+0.21° 12.8840.16" 1 193.00+1.14°
A9 11.9840.13° 6.31+0.01° 251.20+1.03°
A4 10 10.87+0.97° 7.94+0.08" 309.00+2.75¢
Ve 12.01+0.04° 19.01+0.04" 83.16+0.13"

Z: RS ERTRAG I BEFHEATEANELREER
(P<<0.05), Vc Hlalestrg,
2222 ABTS'HHIEHERREE

HRRELGRME 4 FiR, HWEY 1~10 ¥58H AL
JEMR ABTS' HEHZE, 1AW 5 (1 ABTS - iSRRI ML
5590 ICs & R WK 2, Hoh&W2. 6. 8101
ICs, 873 ) 4 1836+ 12.59. 12.88. 6.31. 7.94 ug/mL,
Hvext A A BEEZES, EHABTS H %
e )12 B 88 T Ve (IC=19.01 pg/mL) (P<<0.05),
KA 2. 6. 8~10 LA B FE I H HEIERRE
P, EREBHEICREE. EW 1. 3. 40 T
1Cso 5 FH X HE Ve MIiE, R EHA SR P ik
WM. B SRIG A R R, (A1 E 10 68
ROB R ABTS H HAE, XERHEANBEGEENIE
BT, B 6 F1 7 43 AFAE E BILE AN Z B4

ty, IXPIRP AR S BCE AT B B2 BRI A T 2
Sto GiRHRILE RS EEILT Z BEi, H
BT SCHRARIE 1K P Rl E S P LA im 1, % U
AT REAE T S A URRE P T I L A SRR, )
JAR A R R TT. A& 5 1 ABTS™ I B iE EAH
XSS, X RER T A s A B AR R R 3 B
o T8 S0 - 35 2R S B 3 i Ji P I e Al 2 A
Jri) ABTS' B I 2ETEERIETE,  H AT M ARG,
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Fig.4 The ABTS free radical scavenging rates of compounds

2223 PTIOH HHIEHRAEE

7E PTIO H 235 R sL e b, P 7 25 15 2
(17 10 MG P B S BREPE. TSR L R
Bl S B, B IC, WK 2, HAotha&w 2. 3.
9 1 10 $53 I th A 9 (1) BT E AL RE 77, 1Cs, fEL 29 01
602.60. 495.50. 251.20. 309.00 pg/mL, 15 Ve %f
ML A B E M2 R, 15 PTIO H AL 6e )8 R
55F Ve(P<0.05) . (LA 8 1) H B BRiE MBI,
HARWEYN ICs, AW KT 4 000 pg/mL, 3 H
EATRIPURMTE AR, PTRETCHUSEALIE M. PTIO
PiiE Ak BE /1L DPPH A1 ABTS 59, — J7 1 o] RE A& i
BRI AR T IR USRI A TR
DPPH %59/ B Z WIFE M T 28, ) — vl RE 2
SRR WAL pHAE. WA, X T
A 3 o L S Bl A S iR P X S 4K 2 B4y (1) PTIO
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Fig.5 The PTIO free radical scavenging rates of compounds
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