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Geographic variation of flavonoid compounds in Cyclocarya paliurus leaves
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Abstract: To select superior medicinal provenances of Cyclocarya paliurus, the geographic variation of
flavonoid compounds (kaempferol, quercetin, and isoquercetin) in leaves of one-year-old seedlings of 11
provenances was studied. Flavonoid compounds were measured by HPLC. Statistical analyses, such as
variance analysis, correlation analysis were used. Results showed a close relationship existed among the
three flavonoid compounds with kaempferol content greater than quercetin and isoquercetin. Flavonoid
content in Shexian provenance of Anhui (6.770 mg-g™) and Ziyuan provenance (6.494 mg-g™) of Guangxi
were higher, whereas Shucheng provenance of Anhui was lowest (1.230 mg-g™). Trend surface analysis of
geographic variations was made with longitude and latitude being independent variable, the content of
flavonoids compounds being induced variable. The kaempferrol showed a center (crossing of 108°E and 27°
N)-round variation, with the increase from the center to the west and east , decrease from the center to the
north and south. However, there was no significant trend in the variation of quercetin and isoquercetin. The
superior medicinal provenances of Cyclocarya paliurus is Shexian provenance of Anhui and Ziyuan
provenance of Guangxi. [Ch, 4 fig. 3 tab. 15 ref.]
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HEM Cyclocarya paliurus X 24584 . BN, BRI ARGE 10 ~ 30 m), AT HAE Y 44
Dicotyledoneae ##kF} Juglandaceae 75 £l & Cyclocarya, J iz 434 FULVE . Wil 1075 . L8, 18
B, WHL SN SER A X B A Ko Lt B R P E AR R R R, 2
FRE SR Y 2 —, BT =R Y, FEm2 e M fd . SRS S E T —
SHZ HIEM R, 20 Bh22 70 SEARLORBEFE A B, 7 BRMIA BRI s | R OB | 6 i D A0 28 55 245
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2006 AT ERMIFF IR /AR X AP T 10 N 16 DFE 51 KRR, 2007 4F 1 H w16 Fh
T REZE AL, fRRFEE S, BENMNBAERETIHITESN, BNEREE 2 ~3 KM T, 6 A
WIS B R R WK, MRATHE R 40 em x 40 em, M rPra i A A 000 225K (T 80=30 #R) Y 11 4> Fh
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Table 1~ Geographical-climatic conditions of 16 Cyclocarya paliurus provenances

b B S R
b 45 REBUA
L E/(°N) ZJEI(°E) T H/m AE IR /C AE B K Ak /mm AW
i R 24°07’ 117°37’ 750 21.0 1 500.0 350 4
W VLA 24°54' 111°42 650 17.8 1 540.0 308 1
nHEERY 25°02 102°44/ 1913 14.5 1 000.6 230 4
JTE B 26°02 110°40 800 16.4 1761.1 300 1
PoiESg 26°13' 109°18’ 750 15.6 13259 277 2
B G5 26°31" 108°42" 920 14.5 1 400.0 300 3
YLPE 29°33' 116°30 1 000 16.0 1917.0 260 8
T AL 5 e 29°48’ 110°11’ 747 15.8 1 400.0 210 4
TR 30°07’ 118°51" 1100 8.9 1 480.0 234 1
WL 2 30°41 119°41" 400 145 1 476.0 255 4

LR IR 31°02 116°32’ 704 15.5 10277 224 1
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1.3 REHZ*
1.3.1 #AFS5LABRELGAZ R A ROH &SR @S e, BRI 1.0 ¢ TRE (HER
#0.000 1 o) FREFEHH, KEofn A EE-250 g-kg £hHR (4 : 1)25 mL, %, Fru, WK% FEH 1
h, BRVRHEFRE, DIFEANEBRGEE, %5, S8, PR IERT 045 pm AVLE, 1E sl
AR €633 (HPLC) I

ik A . Kromsil Cig (200 mm x 4.6 mm, 5 wm); JishAl: HEE-5 g-kg™ BEER /KAWL (55 1 45);
W : 0.8 mLemin™; RillPid . 360 nm; #EREE . 10 wL; A 25 °C; SMrEE,
1.3.2  FFHE R H & o Ra mE SR A RO = RO RS R D T, BRIy 1.0 ¢ TR (R 2 0.000 1
g) FRUEFIm S, WEHMA 25 mL KB 70%F EE, 80 C/KWE B 2 h, iuE, R uET
0.45 pm AL, 4ER HPLC Ml

g5 . Kromsil Cig #(200 mm x 4.6 mm, 5 wm); FaIAH: HEEL-5 ¢ kg™ MR KE IR (50 : 50) ;
Wk : 0.8 mLemin™; Rl 360 nm; #EREHE. 10 wL; A 25 C; SMREE,
1.4 HEHH

45 Excel Al Surfer BAFHEAT G 0T, M ST R DL LR A8 &, £ MR 51 o R AR
i, E e R ET A T, HAEHDY .

y = Bo + Bt + Bz + B’ + Baxy’ + Bsxixy + Eio

Hrpry BN RE; x WA x, WA o WA & e BUh SFEL-BSam K, iR
b PR AR S R

2 HEREHN

21 MWE=E

AN [R5 75 Bt A 2 R A A BN L 1 B, 11 SRR A R R TR S B (EN 0.516 mg- g,
A LA IR (1.303 mg-g™), WIR . RWAMIEILK, &SR & WFIE (0.131 mg-g™), fm &Rk
FPUR Y 9.95 £, 72240 Wr M, AR FP IG5 G0 it R BGA BB E X R ZEKRERY,
TR W5 Sk B A IR A B 2 T A S R IR A A R 2 R, LR R 2 R 2 N
22 W%

AN TR) b U T A O R 1 2 R A BN TR 2 BTN, 45 R R L A I R A A RO (E N 2.867 mg g,
A 3l U5 BT A 43 45 (0.851 mg - g B AR T LA FR IR (2.534 ~ 3.953 mg-g), Z{HE/NLIkF]
1.683 mg-g”, R ML 3.102 mg-g™, SKE | 2 KBTI AR L AR By B i o B R . T 22 o iR
ANFEFPIE SRR B R SGA R B 2R, ZSE RN, SFR -5 5 R IR A 24 55 4
BOGHADRIRAEAE B 22 5, LR R 22 R 22 O B 3
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Figure 1 Quercetin content of Cyclocarya paliurus leaf from Figure 2 Kaempferol content of Cyclocarya paliurus leaf from

different provenances different provenances
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Figure 3 Isoquercirtrin content of Cyclocarya paliurus leaf from

different provenances

Yy i) ot RO, i 6770, 6.494 mg-g, AT IR A B S AL W B R AR, AU 1.23
mg-g™, 3 B ELEE AL G W BT 2 B A AR S e AT A SR AN 2 B A B2 R AT LD A B R 1]
RRFEM, 55 R U B A AR 3 A OG s S B 3% B 70 5045 L 4% 1 I 0 0 1)
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Table 2 Correlations of analysis between flavonoids compounds of Cyclocarya paliurus leaf and geographical-climatic conditions

ESES ik e 1L 4% 1 S Z i %73
ik e 1.000 0
1L 2% 0.708 6% 1.000 0
S A 0.950 6% 0.735 3 1.000 0
2% 0.210 0 0.109 0 0.040 4 1.000 0
i 0.244 4 0.152 0 0.027 4 0.543 7 1.000 0
gk 02215 0.061 8 0.371 4 -0.595 1 -0.2699 1.000 0

BT . o FOR WF K P<0.05, = 4 5 F R B #FKF P<0.01,

R RE— ST BRI R AL S W B B S R, I LA R A R O R
S ik B S i 3 R DR S A 50 UGB S T A, R AT [ 5 e AU R T B A B

ESNNIIP/SU N

A rh i R

WA 3, M3 AR, M B R MBI A 07 RS AT A 20K, ORIKFN B F K, TG

®3 FHUMAEMEALSUHEEESHN

Table 3 Trend surface analysis of flavonoids compounds in Cyclocarya paliurus leaves

ek 2 e Ihi Jy 7 U E 1% PE
Tk e R y = 22934 - 0.659 5 x; + 0.936 7 x, — 0.000 1 x” + 0.026 4 xx, — 0.071 5 x,° 49.31 0.497
1L 2% y =-172.981 - 0.862 4 x, + 15.798 0 x, + 0.004 9 x> — 0.002 8xx, — 0.283 3 x,° 84.42 0.046
S Bt y =52.834 - 0.767 0 x, — 0.711 0 x, — 0.000 9 x,* + 0.036 9 xx, — 0.065 4 x,° 51.53 0.461
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ﬁ Bﬂ A E"] %jn_, ?i ‘l‘i o Figure 4 Contour-trend surface of kaempferol content in Cyclocarya paliurus leaves
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