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Comparison of Total Phenols and Antioxidant Activity in the

Leaves of Catalpa ovate from Six Provenances
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Abstract: The total phenolic content and antioxidant activity are important indicators for medicinal plants.
To compare the differences in total phenolic contents and antioxidant activities among the leaves of 1-year-
old Catalpa ovate from different provenances to select varieties with srong antioxidant activity, the leaves
from 6 regions such as Liaoning, Gansu, Henan, Hubei, Hunan and Guizhou were collected. The total
phenol content, reducing power, rates of free radical scanvenging capability, such as hydroxyl radical, DP-
PH radical and ABTS, and FRAP iron clearance reducing ability were measured. The results showed that
optimal extraction conditions were solvent: 60% methanol, ratio of material to solvent: 1 : 10, and time of
ultrasonic wave aided extraction: 90 min. Samples collected from Liaoning, Gansu, and Henan were found
higher phenol contents and strong antioxidant activity, while those from Hunan, Hubei, and Guizhou
were lower. Significant geographical differences were observed: varieties from northern China were superi-
or than those from southern China. The results would provide guidance for the selection of varieties with
high antioxidant activity as well as for anti-oxidation mechanism study.
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Fig. 1 Optimized extracting conditions for total phenolic contents from leaves of C. owate in Gansu and Hubei
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Table 1 Antioxidant activity in the leaves of C. owvate of six provenances
AR B=N B w5 FRH L _ DPPH _ ABTS FRAP BET
/(mg+g™h) /% R/ % HHE/ 7% bR/ % wIEfg S/ %
i g 15.38+.87 a 68.77+1.42 a 84.70+4.88 a 87.45+1.50 a 75.30+2.94 a 56.40+2.23 b
Hl 13.97+0.75 b 65.80+0. 66 ¢ 76.33+2.56 ¢ 86.8940.45 ab 64.10+4.97 be 61.20+2.43 a
] T 14.3640.93 ab 67.63+1.24 ab 82.2942.48 ab 87.0440.81 ab 74.94+2.01 a 63.6042.36 a
1t 12.62+0.60 ¢ 55.7042.17 d 69.3442.59 d 85.6940.52 be 59.46+1.32 ¢ 43.80+2.10 ¢
iz 13.434+0. 10 be 61.80+1.55b 77.67+3.46 85.9240. 08 abc 66.54+2.02 b 56.03+2.70 b
HM 12.724+0.31 ¢ 61.76+£0.23 ¢ 73.11£2.05 85.00%0.83 ¢ 68.16+2.48 b 56.40+0.92 b

6 A A ] b 5 A A I A T S AR W B A 22
S JUHR AL DR 25 S LR 2. 10T H
7R IR g Ao DR RS I R 9 0 S AL BE D R L T I R
WAL A SN Fh IR AR . FEA W] 230 2 28 JET7 L IX
ol D ER) B I ST E D R L T P 7 i X Ao
AR B I R B SR A BE D A

3 ZwEiti

TR I D935 A7 22 T A 0 05 P 0 O I
Hoppy—28, mmReay Ry aE RNk F g%
o A A R A O A AR T TR L
i LA Je A L e S T T R AR B AR
AHIEFE X R I R B0 4R B 9k AT AR 45 2R

7R, 6000 FEEAE S S AR 90 min B 7R SRR
Wb 1 10 S fR PR R AE . A % w42 U 1F
X6 A [ Fft PSR I R DAY A I a2 A B R I
718+ LT H R R AR R AR AR AR I B S
i TR WAL SO R IR A S S . R
M X 6 AR F IR 1 AF AR AR I 1 470 A T 1 22 5
e H 2, 5 6 AN AN [ B Y5 RE B I D T
SEIEAHOG B0 E PRI AR 2 F R B bR L e

Ao 55 5 2 & B B OEAOCRI SIE A — B 10T
I I R R AR A I e P9 R A e A B B A AL
Wk A BA S PUE R TR AR B
A BN 433 WE 52 1) 1 B 33t 1% DR S L
ZHAK REH R ER B, &

E=cA
Pt



226

e
Bt 25

[N

Eird 30 %

el b 75 il DX R i B IR AR T R T (R R
R 22 B R M) T R R T AR R A
38 AL T3 Ml DX 26 B2 i T R 7 3 XL i AT RE R AL O AR
ARMPPLAIE R R E RS TR NER. RKE
G UETE =N A EC T Wias LN TRE D R VR E S
P S AR RER I BT S AL T 43 1T 45 2R
A—.

X BRI R i 2R A 07 22 S H AL DR R R AR 25 36
BRI EAES A o 1 B[R] DCORE A BT A AL 25 S5 1
TESR N 5 B — P TR AWTSE U HE TR s R
IR R 28 45 S B A 3 JIr i il ) 66 A1 28 2 S ML 4R
ey o A 22 5 5 OF 3 G N TR BUIE 52 T K B
SR DN 7l 52 RE A8 2 R RE AR B R AR PR RE L D A B
Ve S A = B e L A AR BE T A bR A 2 1
HTF.

SE K

(1] sk FER M RE RS B EORLTD. B kR . 2006, 3(2) : 81-
81.

[2] MACHIDA K,SHIODA K,YAOITA Y,et al. Constituents of
the Leaves of Catalpa ovata G. Don[]]. Natural Medicines,
2001,55(3),147-148.

(3] @Frie. 28t SR BT 1 B B p i BRag o L)), ARdbgeolr K 2%
#2,1998,29(3) :284-288.

ZHAO X H. The free radical-scanvenging activity of tea ex-
tracts[ J]. Journal of Northeast Agricultural University, 1998,
29(3):284-288. (in Chinese)

(4] Jeint, B30y AR, B 6 R R Z x4 A5 & e AN
PEE I RE R L] &SR, 1999 (9):9-12.

[5] TSUDA T,SHIGA K,OHSHIMA K, et al. Inhibition of lipid
peroxidation and the active oxygen radical scavenging effect of
anthocyanin pigments isolated from Phaseolus vulgaris L[] ].
Biochemical Pharmacology,1996,52(7):1033-1039.

[6] AZEVEDO L,GOMES J C,STRINGHETA P C. Black bean
(Phaseolus vulgaris 1..) as a protective agent against DNA
damage in mice[ J]. Food and Chemical Toxicology, 2003, 41
(12):1671-1676.

[7] ETFBE KK W S5 BEVE 7™ 2 Fh B 55 Y 22 1 7 B

SE AT AE W 52 LT ], P b Ak 2 Be 25 4, 2014, 29 (4) : 193~
197.
WANG D Y,KANG Y X,HOU ] J,er al. Comparative study
on polyphenol content and antioxidant properties of extracts
from 2 kinds of Shaanxi Pyrola species[ ]]. Journal of North-
west Forestry University,2014,29(4):193-197. (in Chinese)

[8] SRIEHE UL, SRELIE, 5. AL AN [R50 32 A RO 5 & 8 K
HUAEALTE PE L [T ] AL AR B2 42, 2015,30(1) : 196-201.
WU Y L,ZHAO T.ZHANG K Y.et al. Main active ingredient
contents and the antioxidant activity of different parts of Erio-
botrya japonical J]. Journal of Northwest Forestry University.
2015,30(1):196-201. (in Chinese)

(9] W97 R RKFY U5 07 . A5 RERE I T 28 A K o R O

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

[18]

(19]

[20]

W) ] Hl R FHE . 2013(6) - 15-17.
HU M P,ZHAO Q L.,DAI X F,er al. Study on the planting
density dependence of pliant growth of Catalpa ovata G. Don
leaves [ J]. Gansu Agricultural Science and Technology, 2013
(6):15-17. (in Chinese)
EARRFY L TR EZEME L A5 AN R R A 5 S ) 00
WHFE L) ). PEAEAE Y 2412 . 2012, 32(2) : 802-806.
ZHAO Q L,ZHANG S Z,WANG J H.,et al. Research of be-
low and above-ground competitions in Catalpa ovata seed-
lings[ ] ]. Acta Botanica Boreali-Occidentalia Sinica, 2012, 32
(2):802-806. (in Chinese)
TR B R & R T, 5 R SR AR IR S i ST AL T
PEBFFE )], A BFFT . 2010,30(2) : 253-256.
GAO C,CHENG D H,GAO X,et al. Total phenolic content
and antioxidant activities of blueberry pomace extracts[]].
Bulletin of Botanical Research,2010,30(2) :253-256. (in Chi-
nese)
WU C Q.CHEN F,WANG X,ez al. Antioxidant constituents
in feverfew (Tanacetum parthenium) extract and their chro-
matographic quantification[ J]. Food Chemistry,2006,96(2) :
220-227.
DJERIDANE A, YOUSFI M,NADJEMI B,et al. Antioxidant
activity of some Algerian medicinal plants extracts containing
phenolic compounds[ ] ]. Food Chemistry, 2006, 97 (4): 654-
660.
FA 2RO PR K SRR IO A A v R A g LT .
=4k 5 Tl 2009, 29 (Supp. 1) :143-148.
REN J,ZHAO M, SHI J,et al. Purification and identification
of antioxidant peptides from grass carp muscle hydrolysates
by consecutive chromatography and electrospray ionization-
mass spectrometry[ J ]. Food Chemistry, 2008, 108(2);727-
736.
ISLAM M S, YOSHIMOTO M, YAHARA S, et al. Identifi-
cation and characterization of foliar polyphenolic compostions
in sweetpotato (Ipomoea batatas 1..) genotypes[ ]J]. Journal
of Agricultural and Food Chemistry, 2002, 50 (13): 3718-
3722.
HATTENSCHWILER S,HAGERMAN A E,VITOUSEK P
M. Polyphenols in litter from tropical montane forests across
a wide range in soil fertility[ J]. Biolgeochemistry, 2003, 64
(1):129-148.
ISLAM M S, YOSHIMOTO M, YAMAKAWA O. Distribu-
tion and physiological functions of caffeoylquinic acid deriva-
tives in leaves of sweetpotato genotypes[]J]. Journal of Food
Science,2003,68(1) :111-116.
TRUONG V D,MCFEETERS R F, THOMPSON R T,et al.
Phenolic acid content and composition in leaves and roots of
common commercial sweetpotato (Ipomea batatas L.) culti-
vars in the United States[]J]. Journal of Food Science, 2007,
72(6) :¢343-¢349.
PADDA M S.PICHA D H. Quantification of phenolic acids
and antioxidant activity in sweetpotato genotypes[ J]. Scientia

Horticulturae,2008,119(1) :17-20.
(T4 % 278 )



278

75 b bR B 272 4l

30 #

L6l

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

Journal of Shenyang Jianzhu University: Social Science, 2008,
10(1):55-57. (in Chinese)
RN, k. 2011 P 22 i 5 221U 2 50 R B X
LA LRI EE T ] B R K. 2011, 29
(1):174-179.
ZHAN Q C, ZHANG Y. On research in the landscape plan-
ning and design of Xi’an international horticultural exposition
2011 to enhance the overall strength of Xi’an city [J]. Journal
of Shaanxi University of Science & Technology, 2011, 29(1);
174-179. (in Chinese)
AR, JE A 2 RO R R TG U i ks AL 5 R TR AR
KWFFELD]. V9% V4% AR R, 2013,
. VG L el 4 el X7 RE S SR WL R R B SR LD, G s B
PO UG K5, 2012,
BN UK. 08 ) 2 LR T A AT A0 (% T N el b R Tl £ )
FHPEFAE T F-LAVE 2, 35rg . WIS HIID]. Jb 5. Jb sl
K, 2013,
XUSEHH. A Bel 2 e i 50 K it Tl 2% I 490 G <22 i i % e F 5
L. e R R AL S RHA R, 2013, 22(5) :14-18.
LIU X M. Study on tourism effect of Xi'an World Horticul-
tural Exposition and Xian tourism development in the period
after 2011 Xian Exposition [J]. Journal of Xian Shiyou Uni-
versity : Social Sciences, 2013, 22(5):14-18. (in Chinese)
TG 2 Al e B oy 9. IR EB/OL]. http://www. ex-
po2011. en/sbyinfo/.
SREE . SRR, SR WL AE 25 2 A T 2 B R g E R P Y g
[J]. vadekegpesEdk, 2006, 21(1):139-142.
GUO W, ZHANG S X. On application of landscape ecology
in systematic planning of urban Greenland construction [J].
Journal of Northwest Forestry University, 2005, 21(1):139-
142. (in Chinese)
FORMAN R T. 1995. Land mosaics, the ecology of land-
scapes and regions [ M ]. Cambridge: Cambridge University
Press. 138-140.
RER, R0k, mld, & AN T AR bR SR WA R 43
Mril]. B FHAEZS 2R, 2003, 14(12).2117-2122.
WU ZM, WUWY, GAO]J, etal. Analysis of urban forest

[15]

[16]

[17]

[18]

(191

[20]

landscape pattern in Hefei[ J]. Chinese Journal of Applied E-
cology. 2003, 14(12):2117-2122. (in Chinese)

EHE, BRALE, KRB, TN TS 2 Fel FoWAR R Ay LT . AR R
Aelh K 2F 4Rk, 2008 29(1) :68-72.

WANG Y, CHEN B G, ZHANG L. Analysis on landscape
pattern if Yuexiu Park in Guangzhou [J]. Journal of South
China Agricultural University, 2008, 29(1):68-72. (in Chi-
nese)

Garim, B, i R, SR W AR T 09 AR R I
BT LAk BE 24, 2010, 25(5):203-206.

JINL Q, DUAN Y G, QU L Y. etal. Effect of saving idea
on modern landscape architecture design[J]. 2010, 25(5):
203-206. (in Chinese)

B AR, R4, WG, S FE AR A S e bR s SR UL 1Y
BE[I] PHALAREBEEAR . 2004, 19(3) :136-138.

ZHAO A H, LIDM, HU HY. etal. Studies on construc-
ting garden space with landscape plants [ J]. Journal of
Northwest Forestry University, 2004, 19(3):136-138. (in
Chinese)

P R B, SRABA . A5, T BRORE 2 A AR Ak X Tl bk A
6]y s ma A oe LT ], PE AL AR B =4, 2011, 26(6) :177-180.

YANG Y X, DUAN Y G, ZHANG N'Y, etal. The effect of
seasonal changes of garden plants on garden space of land-
scape [ J]. Journal of Northwest Forestry University, 2011,
26(6):177-180. (in Chinese)

EAET, TR, WO, 38 FE AR LR 0y 3 S sk LT .
Pab AR e 24, 2011, 26(5):229-235.

WANG H Q, MA L, JI W L. Discussion on the theme and
culture in landscape planning [J]. Journal of Northwest For-
estry University, 2011, 26(5):229-235. (in Chinese)

g, EW. dbstiE Y EE Y BE S Re sk SR ]. vt
MR 2F ik, 2011, (26)1:219-222.

YAN H, DONG L. Present situation and development of
plant educational function of Beijing botanical garden []].
Journal of Northwest Forestry University, 2011, 26(1):219-

222. (in Chinese)

(E3#EF 226 )

[21]

[22]

[23]

LIN K H,CHAO P Y, YANG C M, et al. The effects of
flooding and drought stresses on the antioxidant constituents
in sweet potato leaves[ ]J]. Botanical Studies, 2006,47;417-
426.

L FL, BRAR IR, Ph R 4 5. T S SR A K A v A 2
ALY DL VYR KA H AR, 2008,30(4) :56-61.

FU Y F,LIANG Y Y,SUN F N,et al. Variations of starch
content in storage roots of sweetpotato during their develop-
ment[ J]. Journal of Southwest University: Natural Science E-
dition,2008,30(4) :56-61. (in Chinese)

FU Y F.CHEN M, YE X L,et al. Variation laws of anthocya-

[24]

nin content in roots and their relationships with major eco-
nomic traits in purple-fleshed sweetpotato [ Ipomoea batatas
(L.) Lam. [J]. Agricultural Sciences in China, 2008,7 (1)
32-40.

A g k44 AL X4 AE L AR TROR A B AL R ) RS R
My FAE 47 & B X R LIt B AL Rl 22, 2006, 39 (8):
1545-1552.

XU J R,ZHANG M W,LIU X H,et al. Correlation between
antioxidation, and content of total phenolics and anthocyanin
in black soybean accessions[ J]. Scientia Agricultura Sinica,

2006,39(8) :1545-1552. (in Chinese)



