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Abstract: [Objective] China is native to loquat and has abundant germplasm resources of Eriobotrya
plants. At present, studies on the medicinal substance triterpenoid acids in loquat leaves are limited in
cultivated loquat. However, there are still 19 wild species of Eriobotrya plants are native to China, and
almost no studies have been conducted on triterpenoid acids. The contents of four major triterpenoid ac-
ids in the leaves of 25 species and varieties of Eriobotrya plants (containing those introduced from
Southeast Asia) and the hybrids of common loquat (E. japonica) and representative Eriobotrya wild spe-
cies (E. elliptica, E. deflexa and so on) were investigated to provide basic data for drug utilization and
genetic improvement of Loquat. [Methods] HPLC method was used to analyze the contents of four ma-
jor triterpenoid acids including Ursolic acid (UA), Oleanolic acid (OA), Maslinic acid (MA) and Coro-
solic acid (CA) in the leaves of 25 species/variants of Eriobotrya plants, 21 wild-cultivated hybrids and
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2 cultivars. HPLC conditions for the determination of UA and OA were optimized, and the separation
effects of different chromatographic columns and mobile phase systems on UA and OA were investigat-
ed, including chromatographic columns of Waters Sunfire C;s, Kromasil C;s, hypersil ODS2, Inertsil
ODS-SP, and Sunfire C;s. The optimal chromatographic conditions were: Sunfire C;s chromatographic
column, Gradient elution was performed with 0.1% phosphoric acid aqueous solution and methanol as
mobile phase. The procedure was listed below: Within 0 to 5 min, the proportion of methanol increased
from 97% to 99.5%; and within 5 to 25 min, the content of methanol remained at 99.5%. The flow rate
was 0.300 mL - min’', the sample size was 8 pL, and the column temperature was 20 “C; The detection
wavelength was 208 nm. The standard curve of UA content was drawn to calculate the total triterpene
acid content in the leaves of above wild species/variants, interspecific hybrids, and cultivars of Erio-
botrya plants. [Results] Chinese Pharmacopoeia (2020) took UA and OA contents as the quality con-
trol indexes of loquat leaves. We found that in addition to the young leaves of E. elliptica var. petelottii ,
with the old leaves of E. poilanei and the mature leaves of three interspecific hybrids E. japonica x E.
elliptica No. 13, 14 and 160, the contents of UA and OA in all samples could meet the requirements of
Chinese Pharmacopoeia (2020). These Eriobotrya plants could be used as qualified Chinese medicinal
materials and had the potential for further medicinal development. According to the total contents of
UA and OA, the high-content species were selected, whose UA and OA contents were over 2-3 times
higher than the standard of Chinese Pharmacopoeia. Especially, the highest content species was E. De-
flexa, which was 3 times more than the standard of Chinese Pharmacopoeia in mature leaves and 4
times more than that in old leaves. Among the leaf materials with different maturity, there were 17 kinds
of young leaves, 16 kinds of mature leaves and 19 kinds of old leaves, whose total UA and OA contents
were 2-3 times more than the Chinese Pharmacopoeia requirements. There were fourteen species,
whose UA and OA contents were 2-3 times more than the Chinese Pharmacopoeia requirements in all
three maturity; Eight species or hybrids were over 30% larger than the high-content variety Jiefang-
zhong, including E. deflexa , E. prinoides var dadunensis , E. fragrans, E. japonica x E. japonica, E. ja-
ponica * E. prinoides, E. japonica XE. deflexa f. koshunensis, E. japonica XE. deflexa f. buisanensis,
and E. japonica *x E. deflexa; Six species or hybrids were over 20% larger than the high-content variety
Jiefangzhong, including E. cavaleriei, E. deflexa f. buisanensis, E. prinoides var. laotica, E. deflexa f.
koshunensis, E. japonica * E. prinoides, and E. japonica xE. deflexa f. buisanensis. Except UA and
OA, MA and CA were also the main triterpenoid acids in loquat leaves. We found that these four triter-
penoid acids accounted for more than 90% of the total triterpenoid acids in the leaves of loquat cultivar
Jiefangzhong. Seven interspecific hybrids with UA and OA content reaching 2-3 times compared to the
Chinese Pharmacopoeia requirements were screened out in the second batch of experiment, including
E. japonica x E. deflexa No. 1, 5, 7 and 8, E. japonica XE. deflexa f. koshunensis No. 1 and 12, E. ja-
ponica * E. elliptica No. 15. This research also screened out five interspecific hybrids rich in MA and
CA, including MA high-content hybrids E. japonica x E. elliptica No. 8 and 160, E. japonica * E. de-
flexa f. koshunensis No. 1, E. japonica x E. deflexa No. 1, and CA high-content hybrids E. japonica
E. elliptica No. 7 and 8. Especially, E. japonica x E. elliptica No. 8 had the highest contents of both
MA and CA, which were 3.22 and 2 times higher than Jiefangzhong, respectively. [Conclusion] The
contents of triterpenoid acid in the leaves of many Eriobotrya plants and their hybrid progeny were
much higher than those of common loquat, which has great potential as a natural and pollution- free
source of medicinal-used loquat leaves.

Key words: Eriobotrya plants; Triterpenoid acids; Ursolic Acid; Oleanolic acid; Maslinic acid; Coro-
solic acid; HPLC
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Table 1 The first batch of Eriobotrya plants used in the experiment

T 4 ¥4 P A =
Serial number Chinese name Scientific name Origin of sample
S1 R AL E. bengalensis f. Hook. % F99] PY Hanoi , Vietnam
S2 AL A A A 2 E. bengalensis . angustifolia Vidal 27 E29 Kunming, Yunnan
S3 RAEREAE E. cavaleriei Rehd ] #:3% )N Lianzhou, Guangdong
S4 ERCE RS E. deflexa Nakai £ 5% Hengchun, Taiwan
S5 AR U L A 7Y E. deflexa t. buisanensis Nakai J” 7<= #LI5 Ruyuan, Guangdong
S6 BIE R E A Y E. deflexa f. koshunensis Nakai G185 1E4F Hengchun, Taiwan
S7 A AL A E. elliptica Lindl. Z: i K Ll Daweishan, Yunnan
S8 KA E. petiolata Hook. i fe) H 2 Kan Gyi, Myanmar
S9 Ao TR AL AR D1 AR5 20 AR T E. elliptica var. petelottii Vidal kR T Lao Cai, Vietnam
S10 AR E. fragrans Champ J" %< FLJ% Ruyuan, Guangdong
S11 HEREAT E. fulvicoma Chun & Liao ] 7% H Xinyi, Guangdong
S12 A A E. henryi Nakai 2 F VYL Dengjiang , Yunnan
S13 U T ALAT B A E. japonica Lindl. ] %< FLJ% Ruyuan, Guangdong
S14 R A=) E. japonica Lindl. ‘ Zaozhong No.6’ #R AR Fuzhou, Fujian
S15 i E. japonica ‘ Jiefangzhong’ HE#2H H Putian, Fujian
S16 A E. kwangsiensis Chun ]V Xiangzhou, Guangxi
S17 JRRERABAEAL E. malipoensis Kuan 2 F R Malipo, Yunnan
S18 18] GR - HEAT E. obovata W.W. Smith 23 R Malipo, Yunnan
S19 I LA E. poilanei Vidal R F K Dalat, Vietnam
S20 PR AL E. prinoides Redh. & Wils =T A B Shiping, Yunan
S21 TR E. prinoides var. dadunensis H. Z. Zhang Y 115 Hanyuan , Sichuan
S22 FRIALAE R A E. prinoides var. laotica Vidal A EFJE Thong Hai Hin, Laos
S23 ARV E. salwinensis Hand-Mazz 2 Fi 7111 Gongshan, Yunnan
S24 /N REAE E. seguinii Card J" 7% = Lingyun, Guangxi
S25 A LA E. serrate Vidal = M 533k Jinghong , Yunnan
S26 WA FE R E. stipularis Craib R KW Dalat, Vietham
S27 it AT E. tengyuehensis W. W. Smith VUGEARA Zhangmu, Tibet
S28 FETBUER < KZHML E. japonica x E. japonica J" 25 M Guangzhou, Guangdong
S29 FR BN < BRAHRERE E. japonica x E. prinoides J"Z:) 1 Guangzhou, Guangdong
S30 fil A Eh > fE AR AR E. japonica XE. deflexa f. koshunensis J"ZJ M Guangzhou, Guangdong
S31 TR 7S5 > BRI E. japonica x E. prinoides J"Z:)7 N Guangzhou, Guangdong
S32 AR T W AR it E. japonica xE. deflexa f. buisanensis J" %) N Guangzhou, Guangdong
S33 fl el < &SR E. japonica x E. deflexa J"Z:) 1 Guangzhou, Guangdong
S34 BRI x Kty E. prinoides x E. japonica ] %) M Guangzhou, Guangdong
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Table 2 The second batch of Eriobotrya plants used in the experiment

9T 4 S FE it J 7

Serial number Chinese name Scientific name Origin of sample

JFZ fR e E. bengalensis f. Hook. fR#EHS H Putian, Fujian
IDI1 FATRCEN < YT ALLAT 1 E. japonica x E. prinoides var. dadunensis #i 77 H Putian, Fujian
IT7 FR TR < HEIEALA 7 E. japonica * E. elliptica 4% 75 M Putian, Fujian
JT8 fATsCEn < WAL 8 E. japonica x E. elliptica A% H Putian, Fujian
JT13 FR TS > AR AL AR 13 E. japonica * E. elliptica fR#EH H Putian, Fujian
JT14 FERTBCED < AIRIALAT 4 E. japonica x E. elliptica #i#E T B Putian, Fujian
JT15 fiR S > AT ALAR 15 E. japonica * E. elliptica #RZE TS Putian, Fujian
JT160 fifsten < i FIALAE 160 E. japonica * E. elliptica 4% 76 H Putian, Fujian
JT162 fiFTsten < BhRERE 162 E. japonica x E. elliptica R H H Putian, Fujian
JTAL SRS < SIS 1 E. japonica % E. deflexa fR#EHS H Putian, Fujian
JTAS FRTBCED < SIEREATS E. japonica x E. deflexa #7275 H Putian, Fujian
JTA7 flRAER > AR 7 E. japonica % E. deflexa 4% 75 M Putian, Fujian
JTA8 AR x G IESHERE 8 E. japonica % E. deflexa A% H Putian, Fujian
JTHI1 fR TS el > fEARAE R E. japonica x E. deflexa f. koshunensis fR#EHS H Putian, Fujian
JTH4 FRTBUED x fERARR 4 E. japonica * E. deflexa f. koshunensis # 7T B Putian, Fujian
JTHI12 fi el x fHHEAR 12 E. japonica x E. deflexa f. koshunensis #R TS Putian, Fujian

10 11 12 13 14 15 16 17 18 19 20 21

L AEIREAE 2. 6 RERE 3. BRACIALAE - 4. M RIALAS DURE B AR . 5. (300 - RERE s 6. ) PUALAE 7. M AR : 8. K IHRRRERE : 9. IHHEAE ;
10. FBEEFTHER 11, BRIFHEAL ; 12, FRHHEAE Z 5020 H 13, GIEHIIE : 14, SVEREIESRRAL 15, GVEREEZL AR 16, FIERAL : 17. KAE
HEAE ; 18. B AEAEAE : 19, FEMEREAE AR AR Y 20, 2 FHREAE 21, /NHHREAE

1. E. elliptica Lindl.; 2. E. serrate Vidal; 3. E. malipoensis Kuan; 4. E. elliptica var. petelotii J. E. Vidal; 5. E. obovata W. W. Smith; 6. E. kwang-
siensis Chun; 7. E. japonica Lindl.; 8. E. petiolata Hook. ;9. E. fulvicoma W. Y.Chun ex W. B. Liao et al.; 10. E.x daduheensis H. Z. Zhang ex W. B.
Liao et al.; 11. E. prinoides Rehd. & Wils.; 12. E. prinoides var. laotica Vidal; 13. E. deflexa Nakai; 14. E. deflexa f. buisanensis Nakai; 15. E. deflexa
f. buisanensis Nakai; 16. E. fragrans Champ; 17. E. cavaleriei Rehd; 18. E. bengalensis f. Hook; 19. E. bengalensis f. angustifolia Vidal; 20. E. hen-
ryi Nakai;21. E. seguinii Card.

1 EROHLAL B A Fh

Fig. 1 Some wild species of Eriobotrya plants
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Fig. 2 Total triterpene acid content in leaves with different maturity
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Fig. 3 The MA content in leaves with different maturity
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Table 3 Analysis of triterpene acid content between female parent Jiefangzhong and different interspecific hybrids
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wdFh BT =R wOE =D

4R E =R 5 LE

%ﬁ% WOl R WRTRED wOTHURED w(RRED  SRRED Four main triterpene Toal triterpene The percentage of

Serial  MAcontent/  CAcontent/  OAcontent/  UAcontent/ OAand UA . . o

number  (mg- g (mg-g") (mg-g") (mg-g") Content/ acid co?tenﬂ acid coiltent/ fogr main triterpene
(mg-g" (mg-g" (mg-g" acid content/%

JFZ 6.45 12.44 451 17.05 21.56 40.45 41.38 97.75

ID1 8.40 13.60 1.70 9.15 10.85 32.85 40.30 81.51

IT7 10.65 18.33 6.84 0.55 7.39 36.37 53.07 68.53

JT8 20.76 25.63 2.07 10.34 12.41 58.80 73.20 80.33

JT13 5.55 10.62 0.86 5.83 6.69 22.85 44.67 51.15

JT14 6.37 8.09 0.89 6.03 6.92 21.39 44.32 48.26

JT15 4.79 9.15 2.72 11.81 14.53 28.47 66.66 42.71

JT160  19.04 7.25 0.19 4.55 4.74 31.03 49.22 63.04

JT162 4.85 10.6 1.64 9.74 11.38 26.83 36.79 72.93

JTA1 19.25 13.59 3.06 14.93 17.99 50.84 55.80 91.11

JTAS 6.66 8.19 2.17 15.21 17.38 3223 44.11 73.07

JTA7 7.28 1.72 2.35 12.44 14.79 23.80 40.99 58.06

JTAS 2.30 14.81 2.14 12.21 14.35 31.46 45.62 68.96

JTH1 14.32 10.00 3.44 14.21 17.65 41.98 60.00 69.97

JTH4 6.54 5.33 1.94 10.92 12.86 24.73 44.41 55.69

JTHI2 11.11 10.24 3.43 16.22 19.65 41.00 53.46 76.69
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