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Contents of effective components in flowers
of Eriobotrya japonica
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Abstract; With the ultraviolet spectrophotometry and HPLC, the contents of total flavonoids and triterpenoid in lo-
quat flowers from different localities and growth years were studied for determining the optimum localities and the
changes of effective component contents in different growth years. The results showed that the differences of total
flavonoid and triterpenoid contents among the samples of different localities were significant. The total flavonoids
contents of samples from Longquan, Renshou, Panzhihua and Putian were higher than that from other localities (P<C
0.01). The oleanolic acid content of samples from Longquan, Renshou, Pujiang and Putian were higher than that
from Suining and Neijtang( P<0. 05 or P<C0. 01). The ursolic acid content of samples from Yuhang was the highest,
which was higher than that from Suining, Panzhihua, Bishan and others (P<C0. 01). In different growth years the
contents of effective components had slight changes in same localities, The oleanolic acid had certain correlativity with
latitude and longitude but other components had no correlativity.
Key words; flowers of Eriobotrya japonica ; ursolic acid; oleanolic acid; total flavoncids; ultraviolet spectrophotome-
try; RP-HPLC
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BUR B (HEE . 110709-200304) . 2 T (#5:100080-
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Table 1 Climatic and geographical conditions of locality

s «CH i B (mm) ) | (h

roj:b;lity l%)?git(ti)e %Eiti?&) Afnit?ai]ﬂaverage A%Ee'x%ave-rage %fffree Anifuill Hziunshine

temperature precipitation period hours
W 7L A4 Yuhang, Zhejiang 121°1 30°22' 15.75 1391.8 258 1970
ML LM Hangzhou, Zhejiang 119°32’ 29°54' 16.2 1350 255 1906
18 & 7 B Putian, Fujian 119°12 25°24' 19.5 1400 325 1995. 9
B4t ® A Huangshi, Hubei 115°1" 29°53' 17 1382.6 264 1973.7
¥ &M Yueyang, Hunan 113°5’ 29°22' 17 1302 277 1769. 3
& K 8 1) Bishan,Chongqing 106°11° 29°35' 18 1047 337 1076
V0 )i} # 4% #E Panzhihua, Sichuan 102° 26°30’ 19.75 980 350 2500
)1t {= % Renshou, Sichuan 104°5' 30° 17. 4 1009. 4 312 1131
0 JI| % IT Pujiang, Sichuan 103°30° 30°13’ 16. 4 1280 302 1121
P4 )1} % T Suining. Sichuan 106°2’ 30°41' 17.05 907. 5 291 1387.5
M 8 & Zigong, Sichuan 104°39' 29°29' 17.8 1015 325 1201. 4
P9 )1 § T Neijiang, Sichuan 104°58’ 29°55' 17.5 1000 330 1200
g Jif 4 3R Longquan, Sichuan 102°54' 30°46' 16.5 1000 287 1200

638 N D A, R EA S thd, wk.
RUAETEH da i1 A R H T 2005,2006,2007 4F 7 4
HEMXRE 2XRHAYENEL T HEHAAEAY
KA (Eriobotrya japonica) T, BE &b T 46 Hi i 3 1
o RBREFRE L,

2 JEk

2.1 REMOHTE

2.1 AWM EYLY RBEHRRSTHRES
0. 02065 g, fj 50 % Z BERCH AL 206. 5 mg » L' #94%
#W, HEBR EAMEAK0.1,0.5,1.0,2.0,
3.0,4.0,5.0 mL F 10 mL A8 F,. &M 5%
NaNO, ¥ 0.3 mL,$#%%5), # 8 6 min, /il 10% Al
(NO), B¥ 0.3 mL,#45,% % 6 min, Il 4%

NaOH A 4 mL(IVFREF,2007), Fl 500 Z BT
7=, B 18 3wk BN 2. 065, 10. 325, 20. 650,
41. 300,61, 950,82. 600,103, 250 mg + L' K47 ¥ &
BER, UAMRE R AR ETAMNEB, LA
THRAE B B WS M AE 510nm 4b B 2 W % BF 18 (T 45 R
4,2005), AP TR BE RS A0 FR, ROBBE M A 2k
b Rl AR HER 22

2.1.2 e & MWHBHRKT 30 BHMMELE
B log,#1:30 EWEA S0%Z8RHE 30
min JFEBA BRI B &M .40KHz; 30 min; 75 °C.,
R KRG EREH.
2.L3#RERALEMNE W2 L2HEHER
BRASBRSIFTHE, B L0 mL @BEEE 2. 1.1
PHITRA,TE 510 nm AWM ERKEME. AR
TERTEMEETERREE.
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2.2.1 & 44 @i Alltech Apollo C18(250
mmX4. 6 mm,5 pm); 3 shAH . B BE-BS B K 1A WK
(pH3.4)94 : 6,3 #:0.5 mL » min' ;4120 C;
B 210 nm; HERE R 10 pL (3K B8 Wy 45,
2007),

222 AR L h HERRFHER
0.00551 g BESRER 0. 01760 g, FEBMHI EAE 50
mL, B H AR 110. 2 mg » L' FECR BRI 352.0 mg -
L'RERMREVIE G PRt b TS W FE X IR B B & K.
WMERB BB B f& W 0.1,0.2,0.4,1.0,
2.0,4.0.8.0mL FIOmLAEERKP . AFEBR
ER . B ERRR BT R SR A WX A &
WA EREOERMET,HTHE, UGB THNER
B BEREYR I (mg « L) AR, 2 HI AR vE BT 25 .
2.2.3 & H & WHAREGE 30 HIFMHELE

FEdh 1.0 g 4% 1 ¢ 30 EWKELF 95% Z B2 u 30
min f5 R, BB &40 KHz;30 min; 75 C.
RGBT EAEH. WERERZ0.45
pm SHFLUE R 8 .
224 HBZRHEIRSHLSEMNE WM2.2.3%8H
HERAE IR 2. 2. 1 B35 0 HE 17 I 5 , AR 4 0% T AR
BHAPFTHARMERRNEE.
2.3 BEaH

B H12k A SPSS13. 0 84, 45 R A Mean+
SD %R,

3 HERE A

3.1 FRE &R
PRUEHIER TR R R RS R R
*2,

®2 HREHKFESMEERKEHR

Table 2 The standard curves,linear range and the limit of detection

Xt AR & KR REXR KRB (mg « LD K (mg » 1)
Reference standard Linear equation Linear relation Linear range Limit of detection
5 # M Total flavonoids Y=0.01172X—0. 00465 0. 99990 2.065~103. 250 /

FF 1 B B8 Oleanolic acid Y=0.1542X 0. 0227 0.999971 1.102~110, 2 0.0978
fER# Ursolic acid Y=0.1425X—0. 0344 0. 999980 3.520~352,0 0.4283

RLGRRY, LR FHRREERRE—
ERELEANZRFNRUEXR RIUEERRE, &
PR A B TRHABIE FEA R ERDI.
S2EERYBSHNSEBIEBRRAZESN

Xt 2005,2006,2007 R E M R AR ERE R
¥2.1.3,2. 2.4 FEANFET T AEEW. FBRR
MERRHNSENE. WEHERMEREST AR
3. MNEIFEWM, ,FA—F= b A EFEHRACERER P E
BEAERRAMEETAB/N B FEEHEHUAS
HEBRHEABREHREZR. (DAEHEENUNT
NEBRAF EHEERBETH UL, &
BH8.792%~9. 13%, SHE=HHLHERE
EFERP<0.0D), {IIANLEZETHE BB,
5.125%~5.855%, (OFBREEELUN)IER.
LR BINEETHNEES, S850.091%~
0. 104%, M9 Il & T F AT A9 & & (0.059% ~
0.069%) B EFE M FHEMH(P<0.05 H P
0.0, MEBERIBERFTNHEHRIRN, =
FHEMPRERARIEYNES HKBEFH BT
Mt EA AR ERR, FEERTH

NET BRI BRELSFH(P<0.0D, (DO
et B =M RS SR EAAERTL K,
I RMMERREER S, BEELFHRAR
ERARMK MEEEEH. OIETHRI S 0E R
TUEN-BLHNEEFOEGSHN=MEASTES
BE,WIET RNILER S BHERK.
3IHMBEBRASIBSHE. SEEFEHNE
x4

MABIE BHE AR RMERR ARSI,
SR T8 A M T K 4.
HMAMERTUEL , FHRRGEE HSEH &
AR, T & A A K.

4 Wik

HBEFBERM=ZHLEUNSBEREL
B RARARBRIBERBRE . HHNTHREA
M. EARBBHFEYAEREI NI RETE-E
MESR., RFFA9OZRRABRREFHRMRAESL
REM P& BEUMER M. AT FRRIH
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BELSEFS=HLEYNSBRAEEREHRE FREAERMARE ATEREZBEN LREMS
ROMMACEHERBRSFECRRMTREMKXE  AKREFFER W, AETT R R AL 5 IR ot

£33 #MEBEPZER FRRRMEIRIEE(n=3)

Table 3 The content of total flavonoids,oleanolic acid and ursolic acid in samples(n=3)

B % Total flavonoids ¢ %) F 1% B Oleanolic acid (%) BB & Ursolic acid (%)
7y Locality -
2005 2006 2007 2005 2006 2007 2005 2006 2007
BT R 7.9604  8.162+  8.160+  0.080+  0.074+  0.0724+  0.5014  0.480+ 0.494%
Yuhang, Zhejiang 0.1595¢B  0.0535¢C  0.1601bB  0.0050 0. 0050 0.0021  0.0100aA 0.0045aA 0.0115aA
cdCD edCD dcD
AL M 7.850+  8.060+  B8.003+ 0.071+  0.076%  0.080F+  0.483+ 0.464%  0.461%+
Hangzhou, Zhejiang 0.0866cB 0.1628cC. 0.1945bB  0.0075 0. 0070 0. 0050 0.0049  0.0049bB  0.0071
efgDEF cCD cBC bAB bBC
wmaEwm 8.935+  8.792+  8.830+  0.0964+ 0.095+ 0.096+  0.477+  0.478+  0.464%
Putian, Fujian 0. 0600 0.1495 0.1617aA 0.0066aA 0.0085aA 0.0030bA 0,0046 0.0112aA 0.0113
abA bB bBC bBC
BMALE A 7.8994+  8.085+  7.988+ 0.085+ 0.0744+  0.081+  0.4804+ 0.467+  0.471+&
Huangshi, Hubei 0.1021cB  0.1124cC 0.1578bB  0.0044 0. 0081 0. 0060 0. 0090 0.0052  0.0067bB
beBC ¢dCD eBC bABC bAB
WM 7.909+  7.995+  8.076%+  0.0714+  0.076+  0.079+  0.4594+  0.4134+  0.409+
Yueyang, Hunan 0.0779cB 0. 1206cC 0. 1496bB  0.0047 0. 0061 0. 0064 0.0136  0.0050dD  0.0032
efgDEF cCD cBC cCD efFG
KL 7.991+  8.1114+  8.013+  0.078%+  0.081+  0.078-+  0.4004  0.4224+  0.413+
Bishan,Chongging 0.1177c¢B  0.1090¢C 0.0545bB  0.0044c  0.0076 0.0044  0.0105fF 0.0103¢C  0.0040
deCDE becABC cdBC efEF
g A 8.897+ 8.945+  8.860+ 0.076+ 0.082+ 0.083+ 0.341+ 0.361+ 0.336=+
Panzhihua, Sichuan 0.0476bA  0.0854 0.1206aA  0.0030 0.0066  0,0021cB 0.0093gG 0.0036gF 0.0115hH
abAB defCDEF becABC
WA= # 8,901+ 9.023+ 8.970+ 0.0914+ 0.096+ 0.095+  0.433+  0.428+ 0,443+
Renshou, Sichuan 0.0598bA  0,0890 0.1680aA  0.0046 0.0076aA 0.0051bA  0.0106 0.0047¢cC  0.0133
aAB abAB deE cCD
IR Ran 7.299+  7.4124+  7.299+  0.096+  0.092+  0.104+  0.439+  0.434+  0.423+
Pujiang, Sichuan 0.1070dC 0.1585dD 0.1133dC 0.0026aA  0.0075 0.0020aA  0.0139  0.0050cC  0.0122
abAB dDE deDEF
PN T 5.688+  5.1254+ 5,309+ 0.066+  0.059+ 0.062+  0.3994+  0.3814+  0.390+
Suining, Sichuan 0.1449eD 0.1352fF 0.1175fE 0.0023gF 0.0081eE  0.0035 0.0100{F 0.0040fE 0.0151gG
eDE
PN B Bt 7.845+  7.422+  7.600F  0.080+  0.078+  0.078+  0.426+  0.4074  0.411+
Zigong, Sichuan 0.1073cB 0.1164dD 0.1540¢C  0.0025 0. 0075 0.0045 0. 0084 0. 0060 0. 0035
edCD ¢BCD cdBC deE deD efFG
PN YT 5,770+ 5,474+ 5,855+ 0,069+t  0.0634  0.060+  0.441+  0.401+ 0,404+
Neijiang, Sichuan 0.1004eD> 0.1215¢eE 0.0873eD  0.0040  0.0050dD 0.0029¢E  0.0090  0.0045¢D 0. 0060
fgEF dDE fgFG
)1 Je SR 9.079%  9.113+  8.9514+ 0,091+  0.096+  0.102+  0.4224+ 0,438+  0.4344+
Longquan Sichuan 0.0726aA 0.1025aA 0.0107aA  0.0031  0.0050aA  0.0055 0.0046eE 0.0046¢C  0.0160
abARB abA cdDE

T WS REARNDEFEFHHER 0. 0L 0. 05 KFRF,

Note; The capital letters and small letters in the same rank showed the significant difference at 0.01 and 0. 05 levels, respectively.

T4 HEEEYASLBEHE . SERFEANEXESH

Table 4 The correlative analysis of effective components with climatic and geographical conditions

. FEXR R B EEWY FH M
é}ﬂ[ 4 Annual average Annual average Frost free Annual sunshine
Longitude Latitude e .
temperature precipitation period hours
BB Total flavonoids -0.328 -0. 265 -0. 030 0.124 -0. 246 -0. 108
F A Oleanolic acid -0. 705 -0.601 -0, 193 0, 361 -0. 496 -0, 629

fER M Ursolic acid 0.564 -0. 085 -0. 049 0.403 -0. 148 -0.578
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