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Antioxidant Activity of Polyphenolic Compounds
in Bulbs of Three Lilium Species
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Abstract; In this study.the antioxidant activities of the polyphenolic compounds in the bulbs of three Lili-
um species(L. concolor,L. pumilum and L. davidii var. unicolor) were investigated with a view to their ex-
ploitation as a potential source of natural antioxidants. The polyphenolic contents, antioxidant activities
(ABTS-+ scavenging activity, superoxide radical scavenging activity, hydroxyl radical scavenging activity,
cupric-reducing reducing capacity and lipoperoxidation activity) and 11 monomeric phenolic contents were
analyzed. The results showed that total polyphenolics content and antioxidant activities of two wild Lilium
species were significantly higher than those of L. davidii var. unicolor. Although the composition of mono-
meric phenolics from the bulbs of three Lilium species were not identical, the gallic acid, cyanidin 3-rutino-
side chloride, (+)-catechin, (—)-epicatechin, myricetin, rutin, p-coumaric acid and kaempferol were present
in all these species. Furthermore,the polyphenolic compounds of bulbs from three Lilium species exhibited
a significant positive correlation with ABTS radical cation scavenging activity, superoxide radical scaven-
ging activity, cupric-reducing antioxidant capacity and lipoperoxidation activity, excepted with hydroxyl
radical scavenging activity. These results strongly suggest that wild lily bulbs have more important poten-
tial in the development food or medicine resources for their better antioxidant properties.
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FERM AT HoXF, BEAE R 10 pl. @354y Hibar-
RT Lichrospher ; #H Cis # (250 mm X 4. 0 mm, 5
pm) i 0. 5 mL/min, #E & 40 C ., ¥ WP K 280
nm; B EVEI T S AR A oK FIHER LK + R =
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Table 1

Contents of total polyphenolics,flavonoids and flavanols in bulb extracts from three Lilium species/(mg/kg)

GiES IS4

Species

Total polyphenolics content

B I
Total flavanols content

S B TR £
Total flavonoids content

BFE A L. concolor

31 773.86 =571.88 a
28 976.002425.43 b

3134.46£20.28 a
2 390.80£91.28 b

1961.31£11.69 a
1305.87£17.57 b

WP E S L. pumilum

M EH A L. davidii var. unicolor 10 505.074839.45 ¢

1505.31£36.57 ¢ 507.32432.74 ¢

ARG FREFR R 2 573K 0.05 BE K. TR,

Note: Different normal letters indicated the significant difference at 0. 05 level. The same as below.
R2 IHMESHZIRIVIPEFBHNEE

Table 2 Monomeric phenolic composition of the bulb extracts from three Lilium species/(mg/kg)

% 7 I [
Retention time

LR

Monomeric phenolic

. 2 i 47
= L. davidii

L. concolor

WA E &

L. pumilum

/min var. unicolor
BB TR Gallic acid 13.57 9.18+0.25 a 8.30740.56 a 8.3040.60 a
R TEB F-3-ZE /M FF Cyanidin 3-rutinoside chloride 19. 31 8.15+£0.49 b 10.80+1.00 a 9.284+0.22 b
JLAS % (+)-catechin 23.73 10.62+1.01 a 9.78+0.19 ab 9.1940.04 b
#t 7R Chlorogenic acid 24. 48 29.54+0.58 a A Hy Not detected 11.34+0.50 b
F LA E (—)-epicatechin 26. 84 36.1040.90 a 7.64+0.25 ¢ 8.87+0.14 b
1% H§i Myricetin 28.70 8.447+0.20 b 10.74+0.77 b 23.42+2.75 a
74T Rutin 31.00 33.62+3.02 b 44.814+2.02 a 9.64+0.29 ¢
X} # H R p-coumaric acid 32.63 37.1442.00 a 6.22+0.22 b 10.56+1.98 b
Hit 2 % Quercetin 34.61 F# i Not detected 9.5140.31 a 8.75+0.20 b
#R Jz & Phloridzin 48. 88 10.28+0.99 a A6 Y Not detected 8.83+0.40 a
1 Z5 i Kaempferol 49. 44 22.0142.00 b 104.76+£9.00 a 10.96+£1.03 b




| B &5 3P E A BT 2 Wy Y B B A AL T R S B 999
0.09 r
0081 7
L
8007t 5 8
< L
2 0.06
i:: 0.05
o 0.04
#0.03
= 0.02
[}
Q
=
5
ks
=
s
=
<
g
H_
=
=
o
ey
(]
Q
=
5
=
=
s
°
<
#
’H%‘
o
=
z 4 o
A WA 2 nnn
0 2 BRAVAN Amlp
10 14 18 22 26 30 34 38 42 46 50 54 58
{4 B4 5} 5] Retention time/min
Bl 1 3 EABEED 11 fp ikl HPLC &%
ACEBEFHBOFHC M A S 1L RE TR 2. REHR-S-ZF/MT 3. LERE 4 GIRIR;5. RILEH;
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Fig.1 HPLC chromatograms of 11 monomric phenols in the bulbs of three Lilium species
A. L. concolor;B. L. pumilum;C. L. davidii var. unicolor;1. Gallic acid;2. Rutinoside; 3. (+)-catechin; 4. Chlorogenic acid;
5. (—)-epicatechin; 6. Myricetin; 7. Rutin;8. p-coumaric acid;9. Quercetin; 10. Phloridzin; 11. Kaempferol
x3 3HESHEZRIVRELEENLER
Table 3 Comparison of antioxidant activities of bulb extracts from three Lilium species
P8 FR Antioxidant index
, ABTS" « A% B i k=N BB i bR b
J WIR 1 (ABTS) (CUPRAC)  WHAENSRSA)  fJy(HRSH WAL
Species h , SOy : A . fit 1 (TBARS)
Scavenging ABTS Cupricion reducing Superoxide radical Hydroxyl radical Inhibition of linid
radical capacity capacity scavenging scavenging nhubt .lgnl.o /,‘E}
/(pmol » kg™ 1) /(pmol * kg™ 1) activity/ % activity/ % peroxiation/ 7o
BFE A L. concolor 10 300.35+21.54 a 9 951.40+456.85 a 37.27+2.58 a 31.46+0.79 a 39.02+1.52 a
WA A L. pumilum 9773.92442,30 b 10 140.97+113.00 a 34.90£3.33 a 21.01£1.88 b 37.75+£1.94 a
2N EH 4 L. davidii var. unicolor 7376.79£73.27 ¢ 5656.11+£72.43 b 25.344+2.81b 18.06+0.59 ¢ 35.35+3.15 b

R R E MM LSD & NG TR IR B YK 0. 05,

Note: Significant differences was analyzed by LSD method.different lowercase letters indicated the significant difference was at 0. 05 level.
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Table 4 Linear correlation coefficients between polyphenolic composition and antioxidant capacity

PrAMIEPR Antioxidant index

E4 e/

Polyphenolic composition ABTS CUPRAC SRSA HRSA TBARS
J Z Wy Total polyphenolics 1.00"~ 0.99~ 1.00"~ 0.75 0.97*
BB Total flavonoids 0.95* 0. 87 0.96* 0.93 0.99**
JMF B Total flavanols 0.96" 0.88 0.96* 0.93 0.99* *
W& TR Gallic acid 0. 64 0.47 0. 66 0.98* 0.77
RIEH F-3-25 /BT Cyanidin 3-rutinoside chloride —0.09 0.12 —0.11 —0.68 —0. 26
JLAS % (+)-catechin 0. 90 0.79 0.91 0.98" 0. 96"
4 )52 Chlorogenic acid 0. 30 0.10 0.32 0.82 0. 46
L2 & (—)-epicatechin 0.61 0.43 0.62 0.97" 0.74
1% ¥l Myricetin —1.00"* —0.98" —1.00" " —0.77 —0.98"
7T Rutin 0.88 0.96" 0.88 0.41 0.79
X} 7 H R p-Coumaric acid 0.53 0. 35 0.55 0. 94 0.67
il iz & Quercetin —0.58 —0.40 —0. 60 —0.96" —0.72
#R Fz & Phloridzin —0.22 —0.42 —0. 20 0.43 —0.05
11 %5 fy Kaempferol 0.45 0.62 0.43 —0.20 0.28

e x % RIRTE 0. 01 K BB s x FIRTE 0. 05 K LR,

Note: * * means significant difference at 0. 01 level; ¥ means significant difference at 0. 05 level.

KRB (0. 75~1.00) , Ut W] 2 Wy 2K W) Jor B A 48
SRIGPTAALRE . BUAh, T RS TR R RE
NEBEIEMHEEE TR ILAZMEILER i
5 A BN B ) 2 WA E AR O WA A Y
ABTS Bl BT BR J7 88 A B B I R 2 il 3 1 ik
Jir RE 7 A i B I Ak AR Ak T T A A e 2 A
P

SHEGE A ZMAY RS BT L EE
S, o R P 25 rh 2 By 2R W) BT A e R
Wk 22 M E SRRk, Z2BEAGWEARM
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AERYER . B P PR Sy PR
SRS H I T A 2 WY B T A R ek 1) fE
B E 2 58T & AR A 8 .

R JH TR A30HR 1638 2 CHPLO) W M) 2 B 259
J IR 43 R AT 43 1 s 0 R — B AT EE L A ik
TR, AWFsT T HPLC 76 ¥E & o 3% 55 F .
D E i 11 SR B 76 60 min 1T 3 T AR 45 19 43

®_
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B WEIEEE R 3 B G 025 R T A 1
REGRAAMEESR, AW TARE TR SFT.
LR GRILR R I T O & SR LR
VR PT17  09 25  OR AG )  3R  TT  J TR AR B
EARTEI SR

B P2 BT Z k2 R AR P AL 1 A 2
A BAG » FLIROAR A T AR AR R 4 R B Tl Y
KRS IV e IR B AR B 8 R AR 47
AT R DR AR Y AR R I 3 B A ik
EZ WY 2 M B 5 A AR 98 1 PR AE
I HBA R4 8 B 38 B RE 1 LA KA i i B 46
AT R B AR 1 S DT AR A T T N T 22N
T A s M B BRO S B eh 5 0935 BR 141 . %
Py 2 0y Jor B 5 AN () T SR AR R 2 R A7 A 2 A
WAREEAME . B E 2.\ A % 4 R
IR TG 1A B 2 90 Jo 4 OO DT e M A i L B 2R
A BT ST A fT A ™ il B S R i
RT3 5 RS 4 I 3 X 6 055 25 P 2 B ) o 1) 2
B FCA FIALH JE TF IR A 5T - 3 X T 1 A B8 I 238
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