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Abstract: To evaluate the diversity of triterpenoid in flowers of Eriobotrya japonica (Thunb.) Lindl., the contents
of corosolic acid, ursolic acid and oleanic acid were determined by HPLC from 53 loquat germplasms. The result
showed that the average contents of 3 triterpenoid compounds were 0.439% in loquat flowers, with the contents of
corosolic acid, ursolic acid and oleanic acid accounting for 19.1%, 65.6% and 15.3%, respectively. The variation
coefficient of corosolic acid was the greatest with 29.34%, whereas the difference in oleanic acid content was the
biggest. Based on the origin, the highest variations coefficient in corosolic acid contents and oleanic acid contents
were 32.56% and 34.00% from Guangdong Province, respectively, whereas that of ursolic acid was 35.01% from
Yunnan province. Based on cluster analysis, the classification index was built at high, middle and low levels. The
trierpenoid contents in 2 major loquat germplasms (Guifei and Changhong No. 3) were at high level. Therefore,
three loquat germplasms (Guifei, Xiangzhong No. 1 and Changhong No. 3) were selected for high contents of
three triterpenoids.
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ML S5 SRR P Jo A MR A [E A0 26 Atk A
[Eriobotrya japonica (Thunb.) Lindl.]. #RMHHEAE(E.
prinoides Rehder & E. H. Wilson)FlJfR S ALAT(E.
malipoensis Kuan)3: 53 AR R (R 1), SRR
SARE. HA, EE. P, WEESEsE, HE
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1.2 BT R, BER. SFERERPIREN 2

W TR REAR G R B, T80 H i, A B R HL
2.000 gHAETEM A, FHEEIRH2 h)G e 7S AL
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Table 1 Contents of corosolic acid, ursolic acid and oleanolic acid in loquat flowers
Fit R R FE R (%) AR (%) FHIRER (%) it
Germplasm Origin Corosolic acid Ursolic acid Oleanolic acid Total (%)
A 4 6 5 Zaozhong No. 6 W Fujian 0.091:£0.004 0.319+0.021 0.071+0.004 0.481
Eribotrya fAsEd Jiefangzhong AE%E Fujian 0.093+0.012 0.284+0.022 0.073+0.005 0.451
Japonica §:41 3 % Changhong No. 3 HHt Fujian 0.1130.001 0.384+0.013 0.094+0.011 0.592
b % 25 5 Zhongxiang No.25  #&% Fujian 0.107+0.036 0.253+0.039 0.052+0.012 0.412
HiC Guifei ## Fujian 0.108+0.009 0.355+0.013 0.0830.009 0.546
#A 65 Xinbai No. 6 & Fujian 0.079+0.012 0.310£0.013 0.064+0.002 0.454
K 4 5 Taicheng No. 4 A Fujian 0.078+0.006 0.3110.029 0.086+0.024 0.475
545 Wugongbai #aE Fujian 0.069+0.021 0.305+0.014 0.064+0.002 0.438
i1 Donghuzao % Fujian 0.092:£0.003 0.465+0.005 0.077+0.004 0.634
it Xiangtian #&# Fujian 0.096+0.008 0.274+0.040 0.048+0.003 0.418
%% 1 %5 Min’ai No. 1 % Fujian 0.125+0.007 0.324+0.017 0.075+0.007 0.525
[ =5 Min 3 hao % Fujian 0.0660.017 0.212+0.007 0.039+0.006 0317
% 125 Duo No. 12 #@# Fujian 0.063+0.009 0.260+0.018 0.061+0.005 0.383
% 43 5 Duo No. 43 % Fujian 0.0970.008 0.278+0.013 0.055+0.005 0.431
% 65 DuoNo. 6 % Fujian 0.073+0.014 0.275+0.013 0.067+0.010 0.415
#F4h 15 Xiangzhong No. 1 #a%E Fujian 0.105+0.035 0.368+0.012 0.11840.022 0.592
H ¥Rl Baitangzhong ] %% Guangdong 0.067+0.015 0.214£0.012 0.042+0.002 0.323
KGJF Dawuji I~ % Guangdong 0.088+0.014 0.232+0.017 0.055+0.012 0.375
#1085 Gangkou No. 8 J” 7R Guangdong 0.152+0.021 0.325+0.035 0.104+0.031 0.581
% 2 %5 Duobao No. 2 ] 7% Guangdong 0.087+0.016 0.283+0.015 0.071£0.008 0.442
% Baiyu {L75 Jiangsu 0.077+0.006 0.273£0.014 0.060+0.007 0.410
VKM Bingtangzhong {75 Jiangsu 0.066+0.006 0.276+0.014 0.0610.007 0.404
&K Guanyu VL5 Jiangsu 0.067£0.003 0.299+0.012 0.070£0.011 0.436
T¥#E[ Ninghaibai WYL Zhejiang 0.072+0.005 0.306+0.016 0.070+0.003 0.448
%%k A7) Ruantiaobaisha WYL Zhejiang 0.070£0.011 0.330+0.009 0.069+0.010 0.469
K44l Dahongpao WL Zhejiang 0.115+0.021 0.355+0.018 0.074+0.007 0.544
Sz 48 Shishengyangdun WYL Zhejiang 0.057+0.009 0.332+0.013 0.072+0.006 0.461
KFE Dawuxing P4)1l Sichuan 0.097+0.021 0.37240.015 0.096:+0.008 0.565
M4z Xingan bairou = Yunnan 0.069+0.011 0.305+0.020 0.057+0.010 0.431
A HALAT Juanyepipa ZF Yunnan 0.042+0.004 0.303+0.016 0.065+0.006 0.410
W4AIR Shaguosuan ZF Yunnan 0.054£0.006 0.1230.015 0.028+0.003 0.205
HIALI Gengpopipa 5t Guizhou 0.049+0.003 0.182+0.008 0.038+0.005 0.269
HMEFE Guizhouyesheng 1 Guizhou 0.056+0.001 0.223+0.009 0.050+0.009 0.328
FRHLAE Suanpipa 51 Guizhou 0.068+0.008 0.195+0.010 0.048+0.005 0.311
J217 1% Longmen No. 1 I8 Guangxi 0.077+0.002 0.259+0.004 0.063+0.003 0.399
HHBMAE Lizhipipa J"P8 Guangxi 0.067£0.003 0.193+0.010 0.057+0.010 0317
/NEHAE Xiaomaopipa J"PH Guangxi 0.076=0.002 0.254+0.014 0.053+0.004 0.383
KMifiit% Changbingbianhe L Anhui 0.064:£0.006 0.282:0.005 0.059:£0.005 0.406
FE#% Duanbingbianhe % Anhui 0.102+0.002 0.336+0.043 0.093+0.018 0.530
fEJH Wanbo % Anhui 0.085+0.012 0.278+0.005 0.072+0.009 0.435
¥itEi 4 5 Yangmeizhou No. 4 JT.74 Jiangxi 0.080:£0.010 0.298:£0.007 0.072+0.005 0.450
FHRHEA Fengdupipa K Chongging 0.091+0.008 0.350+0.009 0.086+0.008 0.527
M Tanaka HA Japan 0.097£0.009 0.276+0.015 0.066+0.004 0.439
A Mogi HZ Japan 0.156+0.002 0.325+0.007 0.069+0.005 0.550
H AT Doupipa HA Japan 0.127+0.011 0.294+0.013 0.061+0.006 0.482
FREFE Moriowase HA Japan 0.094:£0.004 0.280+0.168 0.095+0.006 0.469
PE3EF 15 Spain No. 1 VU¥EA Spain 0.051+0.011 0.198+0.009 0.055+0.010 0.303
PUgEF 2 5 Spain No. 2 PEHLF Spain 0.072:£0.006 0.254+0.018 0.055+0.004 0.381
Seit Advance ¥ America 0.085+0.005 0.3700.011 0.0830.004 0.538
i Champagne %[E America 0.090-£0.001 0.2910.003 0.067+0.005 0.449
/3 15 Younong No. 1 i Vietnam 0.046+0.002 0.24620.007 0.049+0.002 0.341
P44 Mean 0.084 0.288 0.067 0.439
¥RHALAE E. prinoides PY)1l Sichuan 0.103+0.013 0.349+0.016 0.075+0.004 0.526
FRZEREAE E. malipoensis 7 Yunnan 0.0730.002 0.488+0.026 0.089+0.010 0.650
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FI % %5 B Content of corosolic acid
B HEACE P R BRI SR 0. Az 0~0.042%; B: 0.042%~0.059%;
C: 0.059%~0.075%; D: 0.075%~0.091%; E: 0.091%~0.107%; F:

0.107%~0.124%; G: 0.124%~0.140%; H: 0.140%~0.156%-

Fig. 1 Distribution of corosolic acid content in loquat flowers. A: 0—0.042%;

B: 0.042% - 0.059%; C: 0.059%~0.075%; D: 0.075%-0.091%; E: 0.091%—
0.107%; F: 0.107% - 0.124%; G: 0.124% - 0.140%; H: 0.140% —0.156%.
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3% Number

C D E F G H

B
AERR % 5 Content of ursolic acid

K2 HEACAEh BRI & R4 Ao At 0~0.123%; B: 0.123%~0.172%;
C: 0.172%~0.221%; D: 0.221%~0.270%; E: 0.270%~0.319%; F:
0.319%~0.368%; G: 0.368%~0.416%; H: 0.416%~0.465%.

Fig. 2 Distribution of ursolic acid content in loquat flowers. A: 0—0.123%;
B:0.123%-0.172%; C: 0.172%-0.221%; D: 0.221%-0.270%; E: 0.270%—
0.319%; F: 0.319%—0.368%; G: 0.368%—0.416%; H: 0.416% —0.465%.

ORI, 0.465%) /2 AL AR, 0.123%)113.8
Fro 2RI L, BERFR S f200.270%~0.319% 1) Ff
A 2247, H43.13%; %58 0.319%~0.368%-
0.221%~0.270%F10.172%~0.221%[¥) 43 545 10473
84y 64r: S 0.368%~0.416% M1 317: &5
H0~0.123%K110.416%~0.465% K %45 14y, 4L fE
TR B AR AW R B v PRI 240 ol 52 o

MRS A0 K, AR T 2 R (P REAT e g
R AR S i K(35.01%), YL 0I5 /N(4.10%) . Y
JUFIEE PR HE AL FE AR R IR 3 o &m0l ok
0.372%-~ 0.350%, JLOCAHWILFIEER, & &3
70.331%, FEEAPZETIMN, 80.200%. A
() A Yt b PR AL AT A B SRR 7 i 22 e AN LR, (ST
IV B TR m Ik 22 e i /K (P<0.05),
MWL AR YLI6. 2R RN ZE R AR E
(#2).
223 FHRR G

REAREAE 3 Fh = i 4 Joit o S5 R R 1) = AU
(FR1). HEATER 5 R IR 1% 54 0.028%~0.118%,
FII40.067%, AT REH25.99%. SRR &
35t 15 R A B 15 (0.118%) 52 S5 K I D AR TR (0.028%)
(16.71% . MEI3TLLE H, & &1£0.053%~0.066%-
0.066%~0.079% N I 5T 2073l A7 164 FI 1543, 4k
d M E1960.78%; 1T AR AN = R T A5 A 14
(AR IR TN 415,

P20 40, AN [F) K Y b HE A A Hh 55 SR R (1)
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5
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B3 REAEAE I SFHURIR & (K404 A: 0~0.028%; B: 0.028%~0.041%;
C: 0.041%~0.053%; D: 0.053%~0.066%; E: 0.066%~0.079%; F:
0.079%~0.092%; G: 0.092%~0.105%; H: 0.105%~0.118%.

Fig. 3 Distribution of oleanolic acid content in loquat flowers. A: 0—0.028%;
B: 0.028%-0.041%; C: 0.041%-0.053%; D: 0.053%—-0.066%; E: 0.066%~
0.079%; F: 0.079%—0.092%; G: 0.092%—0.105%; H: 0.105%—0.118%.
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Table 2 Comparison on ursolic acid, corosolic acid and oleanolic acid in loquat flowers among different origin

=i 7L g CR K Max. i/ Min. R (%)
Triterpenoid Origin Number Content (%) (%) (%) Variation coefficient
BP R fE# Fujian 16 0.091:£0.018bcABC 0.125 0.063 19.41
Corosolic acid J" % Guangdong 4 0.099+0.032abAB 0.152 0.067 32.56
Y75 Jiangsu 3 0.070£0.005bcdBC 0.077 0.066 6.56
HHT Zhejiang 4 0.078+0.022bcdBC 0.115 0.057 27.94
ZF Yunnan 3 0.0550.011dC 0.069 0.042 19.82
M Guizhou 3 0.057+0.008cdBC 0.068 0.049 13.74
J"P Guangxi 3 0.073%0.004bedBC 0.077 0.067 6.02
2B Anhui 3 0.08320.015bcdBC 0.102 0.064 18.48
P91l Sichuang 1 0.097 — — —
VLVY Jiangxi 1 0.08 — — —
#HK Chongging 1 0.091 — — _
HZA Japan 4 0.119£0.025aA 0.156 0.094 21.35
PEYEF Spain 2 0.061 0.072 0.051 —
FHE America 2 0.087 0.09 0.085 —
HF Vietnam 1 0.046 — — —
AE R &% Fujian 16 0.311+0.059abAB 0.465 0212 18.83
Ursolic acid J"%: Guangdong 4 0.263+0.044bcABC 0325 0214 1657
T35 Jiangsu 3 0.28320.012abABC 0.299 0273 4.1
WHT Zhejiang 4 0.33120.017aA 0.355 0.306 527
Z® Yunnan 3 0.244+0.085bcABC 0.305 0.123 35.01
FM Guizhou 3 0.200+0.017¢C 0.223 0.182 8.58
J"P6 Guangxi 3 0.235+0.030bcBC 0.259 0.193 12.73
2 Anhui 3 0.299+0.027abABC 0.336 0.278 8.87
V)1l Sichuang 1 0.372 — — _
Y74 Jiangxi 1 0.298 — — _
HEJK Chongging 1 0.35 — — —
HZA Japan 4 0.294+0.019abABC 0.325 0.276 6.63
PEYEF Spain 2 0.226 0.254 0.198 —
F%HE America 2 0.331 0.37 0.291 —
i Vietnam 1 0.246 — — —
FRER R #EE Fujian 16 0.070+0.019abcdAB 0.118 0.039 26.43
Oleanolic acid J" % Guangdong 4 0.068£0.023abcdeAB 0.104 0.042 34
Y5 Jiangsu 3 0.064:0.005abcdeAB 0.07 0.06 7.11
HHT Zhejiang 4 0.071:£0.002abcAB 0.074 0.069 2.76
Z® Yunnan 3 0.050+£0.016bcdeAB 0.065 0.028 32
5N Guizhou 3 0.045+0.005¢ceB 0.05 0.038 10.85
J"P Guangxi 3 0.058+0.004abcdeAB 0.063 0.053 6.95
ZH Anhui 3 0.075+0.014aA 0.093 0.059 18.38
P9)il Sichuang 1 0.096 — — —
VLPY Jiangxi 1 0.072 — — —
#HPK Chongging 1 0.086 — — —
HA Japan 4 0.073£0.013abAB 0.095 0.061 18.16
VEPEF Spain 2 0.055 0.055 0.055 —
2%[E America 2 0.083 0.067 — —
i Vietnam 1 0.049 — — —

W8 5 AN R K 5 RTINS = /43 1 3R 0w 28 L35 (P < 0.0 ) A2 57 5. 35 (P<0.05)

Data followed different capital and small letters indicated significant at 0.01 and 0.05 levels, respectively.
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Table 3 Cluster result based on 3 triterpenoids contents in loquat flowers
=R AR i Tt
Triterpenoids content ~ Number Germplasms
= 15 K435, KAE, Fkmiz. £, i, S0, R4, K4 5. RERA. F 15, #H8 S5,
High FRIAR. %% 1 5. TAHLAE. A Changhong No. 3, Dawuxing, Duanbingbianhe, Fengdupipa, Advance, Guifei,
Dahongpao, Taicheng 4 hao, Moriowase, Xiangzhong No. 1, Gangkou No. 8, Donghuzao, Min‘ai No. 1, Doupipa, Mogi
T 27 KRG NEBHUAE, WEIEF 25, BIT1 5. ALK, 265, 2125, /JMJ%'W Kiimtz, SHE. MZAA.
Middle EE A KA. AR BRI, 8E 25 5. B 2435, Wb FEL . 2E2 5.
B MR 4 5 BT 6 5 8T 6 5 Dawuji, Xiaomaopipa, Spain No. 2, Longmen No. 1, Baiyu, Duo No. 6, Duo
No. 12, Bingtangzhong, Changbingbianhe, Wugongbai, Xing anbairou, Guanyu, Ninghaibai, Ruantiaobaisha, Shishengyangdun,
Juanyepipa, Zhongxiang No. 25, Xiangtian, Duo No. 43, Tanaka, Champagne, Wanbo, Duobao No. 2, Jiefangzhong,
Yangmeizhou 4 hao, Xinbai No. 6, Zaozhong No. 6
fi% 9 T EA TR  FESHCREAE L 7 B REAE  BRREAE. ) 3 5 FOBERR . PEHES 1 5. BT BEFAE. K% 1 5 Shaguosuan, Gengpopipa,
Low Lizhipipa, Suanpipa, Min No. 3, Baitangzhong, Spain No. 1, Guizhouyesheng, Younong No. 1

1R =R R A R RAR, B RIR
HREAT . 75 B AL AT 9y B, E&%Eﬁ\ B %
IR, STHURRM & B8R T FIE, kT
0.288%- 0.067%#110.057%, X 7] LAAE A HLAEFf 5 %5
JRAE = B R & =R o e dehs .

FEEA RGN DNERAE. Bi&F2555270
iR, BERIR. RIP R, FHRARSE=H—
515l 10.288%- 0.067%F10.057%, H[FJH 43 A
F0.332%- 0.100%F110.073%. X 7 LA A HEAE il
BRI =5 B R & 2 7 JAR AR .

BIRAEKLA3S . RO, LS 1SR,
RERR . FIPRR. FHRREE=HZ 005
F0.332%- 0.100%- 0.073%, AJ LAVEAMEAT AR 3%
JRAE =W 2R & 2 E o dedabr. [FRS, i,
FeS . KA SHEMRIP RIR. RERIR. FHR

T4 TRAMYACEDRD RR. BRK. FERREE

S B

2.4 ERHFE=FERYE S BT E0T
XEBh6S . KHE. BFAW. EAENE
P9 AR T2 A AT R e = S R S kAT Oy
TR . SREW, RANRY RS B,
5 A RIS IA R B 25 R (P<0.01). K435, 5t
ey KR, el Fehe 525 M R &
REEWRE, HERARE, MS5HREAVDHHE
7% 5 R (P<0.05). 2% VD AGE R & R
%, 205180.070%F10.067%, TiRE %R,
FARMEAE o e R S B DA K L35 i,
HHR&AD. A, Bibes. wE. MRS
s A A W R 2 2 R (P<0.01). Foh6 S IR E R 5
AR BRI R AR S Fl, K435, KAEIL

Table 4 Contents of corosolic acid, ursolic acid and oleanolic acid in flowers of main cultivar loquat

fFlt Variety B REE Corosolic acid

AESER Ursolic acid FEURER Oleanolic acid

0.093+0.012bcBCD
0.097+0.021bcBC
0.0910.004cdBCD
0.113+0.001bB

f#TED Jiefangzhong
K722 Dawuxing

F4h 6 5 Zaozhong No.6
K41 3 5 Changhong No.3

FHL Guifei 0.108+0.009bcB
%% 7> Ruantiaobaisha 0.070+0.011deCD
j& K Guanyu 0.067+0.003eD
JEA Mogi 0.156£0.002aA

0.284+0.022¢E 0.073+0.005bABC
0.372+0.015aAB 0.096+0.008aA
0.319+0.021cdCDE 0.071+0.004bBC
0.384+0.013aA 0.094+0.011aAB
0.355+0.013abABC 0.083+0.009abABC
0.330+0.009bcBCD 0.069+0.010bC
0.299+0.012deDE 0.070+0.011bBC
0.325+0.007bcdCDE 0.069+0.005bC

Bl 5 AR K 5 R /NS 2 By ) 3R 22 R R 2 (P<0.01) Rl 22 57 i35 (P<0.05).

Data followed different capital and small letters indicated significant at 0.01 and 0.05 levels, respectively.
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W 3 22 5 (P<0.01), S5l fRAUENZE 7 W3
(P<0.05)o o aC LA 2 35 [ 5 — A id ok [ 5%t o
SE IR PR B i fh, FERE SRR & 850.355%, i 5E
(1) 1 PIREAEHT S, FERE SRR & 8 90.355%, I8 Ik T
KAAZSMAKHE, SMieh. dEE2 R REE
(P<0.01).

8 T ARAAL SR K IR . K35 1553
ER&ER R, HS5MRer. Bees. wE. &
K & AV I 22 ik B35 K (P<0.05). fRUER
Hahes. mE. WA, MEODRIFHRR S =
80.069%~0.073%, it Fi [B] 351 TG I 35 22 5%

3 e

AT T IRAL R G0 S AT o ot B8 I A8 v 3
=P BTHAT TV, S5 SRR AN RIS AR A
3R =mE KM ER R, HEREZE. 51
HRAEETRTYRBRITENE R R &KX
(29.34%), FFIHRIR B 1 22 7 B R (e 1 AH B ARk
6.71i), RERIR & B s (15 3 Fh =il R B & & 1)
65.6%). KIRTT R = F MREAE A ZRAEH =
mERY RS B FRFEE, WP IR, WL
AR S AR /N 03X A T Fe B 0 & 4 i A AR g
JoR GERAE H = s () 45 8 PRI BEE T AR

L% Z % 2 1T 4 >R R I 1 — b B 1t % T R A
T, B MHEAE T K 28 i (Lagerstroemia
specious)!' V. B (Vaccinium bracteatum) 2,
& 85 (Cornus  officinalis)' . B % & (Serissa
serissoides)' . FE&MI(Cyclocarya paliurus)H1,
SN T 1 (Campsis radicans)!'® . 43 4¢ (Trollius
chinensis)!' VSR 2y B SR, (EAN L ARGE K4
PRI PRI B AR SRR A - RS
TR, 5 51790.01%- 1%410.352%~0.808%.
BEIRS VR R SR RS RIR & ERAK, N
0.084%, {H ik H & 5 10.150% ) A HE
8 T2 Re LA R BT s i A B I K 126 5
SRAF SR R & 2 A A AR S TR U

AE SRR AN S5 R B A2 IR 7 el A, B4
FIPR PUBRT . AT 2 R Emis 20, Tt
AL Hh RS SRR AN S5 IR BRI Bt T i S E 0
5 s AR 7 9 BTSSR [ b v ) 2 S T T
b AR i K LA AR 2 A YO HEAE A H g
PRANFHUR IR & BT A R, HR A2

P =mE KM RS E & THRFAD SRS R 5,
A AE G AR MR SAESEIR R I Wl bl
KEPU I VT A R A PR 1 1 3N R A A AT
TWE, YONRRELE I RE SRR . FFRURR & &EH
B MR X 22 57, RESRIR-T-3 & 2 M s BUIRAR N
WL, fEg. WU SFHURIR-FI & 2 N AR
VU, WL, XEARWREGRA—F, HTX13H
e A AR PR, eIkt Herb . 1
DOAS [R5 (R T 2 e,  DATR BT AE BT 5%
Yt rh BB SRR SO IR B B A A S

BERERESEL LI A IR
(Dimocarpus longan)% $EHE 5 v BUAS B4 2R 20,
AR T3P =l K & B AT R, B
RAIEIEW T s KB gedabr, XF51AEE
PR IR AAT =5 R & 22K, WS e
=R & AR & 8 B s s A kL. 84
AT AR R PR R kIR S i MK 43 5 b T
e XA, E AR R ere's . KL
SELLPAIREAE AL TR S R X, SRR Pk
B FIEFEIRKIE I

S5 3R
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