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Comprehensive evaluation of the quality of Eriobotrya japonica leaves from different producing areas based
on entropy weight TOPSIS method

GAO Weicheng', WANG Xiaoping', XIAO Xiaolin®, SHI Yiwei', LIN Shaofen’(1. Dept. of Pharmacy, Zhangzhou
Health Vocational College, Fujian Zhangzhou 363000, China; 2. Dept. of Pharmacy, Zhangzhou Municipal
Hospital of Fujian Province, Fujian Zhangzhou 363000, China; 3. Zhangzhou Jushantang Pharmaceutical Co.,
Ltd., Fujian Zhangzhou 363000, China)

ABSTRACT OBJECTIVE To comprehensively evaluate the quality of Eriobotrya japonica leaves from different producing areas.
METHODS The contents of alcohol-soluble extracts were determined by hot-dipping method using 30 batches of E. japonica leaves
from different producing areas as samples. The contents of total flavonoids and total triterpene acids were determined by ultraviolet
spectrophotometry. The contents of five kinds of triterpenic acids (euscaphic acid, crataegolic acid, corosolic acid, oleanolic acid and
ursolic acid) were determined by HPLC. The quality of E. japonica leaves from different producing areas was comprehensively
evaluated by using entropy weight technique for order preference by similarity to an ideal solution (TOPSIS). The bivariate
correlation analysis of E. japonica leaves was conducted by SPSS 22.0 software in terms of weight, comprehensive evaluation
value, the content of alcohol-soluble extract, the contents of total flavonoids, total triterpene acids and five triterpenic acids.
RESULTS The contents of alcohol-soluble extract in 30 batches of E. japonica leaves were (24.56 +0.08)%-(34.85+0.13)%; the
contents of total flavonoids were (4.69+0.11)-(14.23+0.27) mg/g; the contents of total triterpene acid were (27.58+0.59) -
(63.95+1.27) mg/g; the contents of euscaphic acid, crataegolic acid, corosolic acid, oleanolic acid and ursolic acid were (0.728 £
0.011)-(6.064+0.063) , (0.526+0.013)-(3.245+0.022) , (1.222+0.025)-(8.807+0.094) , (0.856+0.021)-(2.931£0.075) ,

(4.704+0.087) - (11.806 £0.283) mg/g, respectively. The
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contents of five kinds of triterpenic acids, such as euscaphic acid, crataegolic acid, corosolic acid, oleanolic acid and ursolic acid

(P<<0.01). The weight of E. japonica leaves was positively correlated with the comprehensive evaluation value (P<<0.01).

CONCLUSIONS The qualities of E. japonica leaves from different producing areas are very different. Among them, the qualities

of E. japonica leaves from Huotian Town, Yunxiao County, Zhangzhou of Fujian, Qinzhou Qinnan District of Guangxi, and

Bozhou Guoyang County of Anhui are relatively better. The weight of E. japonica leaves is positively correlated with their quality.

KEYWORDS Eriobotrya japonica leaves; triterpene acids; total flavonoids; entropy weight TOPSIS method; correlation

analysis; producing areas
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Y=471.76X—37.818 (r=0.999 9) , £k 1 i Bl &y 1.485~
11.880 g, K BR > 1.537 ng, 5 f FR Ky 5.126 ng; L4
TR 1 [0 U9 75 F o8 Y= 464.63X—50.207 (r=0.999 9) , £k
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F3 ARFHMEMHERD SN ZGEBRELIPEIEBNESER (x£5,n=3, mg/g)

H5 WEER i HOER FECRM i &5 iR i HERIR R AR

Sl 2.16410.041 1.258+0.024 355120072 0.856£0.021 0.825£0.112 || Sle 1.1940.020 0.805£0.012 1.942£0.041 1158 20,021 5.18410.112
2 1.161£0.020 0.5570.011 158320031 119120023 SH7420.004 || S17 1.65120.031 0.8340.021 173720030 1.240£0.020 5.169£0.101
83 2013£0.052 1.045£0.020 1.896+0.043 132520034 407420087 || SIS 1.83220.041 1.199+0.023 3.48220.084 1.18420.030 7500£0.150
S4 0.72820.011 0.526£0.013 2.157£0.054 116220031 4834820092 || S19 421120.094 2.580£0.072 6.37320.121 2.931£0.075 11.80010.283
$5 2770£0.042 1.809+0.026 3.013.0.061 22370032 8.7380.173 || S20 231710.053 134920.021 3.775£0.032 181210211 751410.101
S6 1.621£0.023 1.098+0.023 2051£0.033 1.879£0.042 7029£0.061 || S21 1.941£0.042 12150022 2923£0.041 2225£0.042 9.769£0.252
§7 176720022 0.789£0.013 122210025 127320022 479310072 || S22 1.210£0.011 0.860£0.011 22190022 1.560£0.031 6.307£0.051
S8 2364£0.021 1.142£0.025 3.331£0.023 141820033 5.651£0.084 || S23 2323£0.052 154720031 0.5460.111 1.680£0.033 6.608£0.112
9 2.6660.053 103220014 237710.065 1.712£0.021 7.188£0.163 || S4 1493 20,051 115910032 3.185£0.110 1.87420.031 8712320113
S10 1457£0.020 0.828£0.021 2031£0.031 1.107£0.024 495220074 || S25 2.35820.004 1151£0.044 3.7080.073 1.336+0.032 5916£0.124
Sl 2193£0.031 1.268£0.020 24760.004 1.503£0.045 5.963£0.053 || S26 1.361£0.022 0.956£0.022 2448£0.031 1.784£0.030 760410202
S12 4.1560£0.042 2456£0.033 3.015£0.053 2.068£0.072 73890012 || S27 2.102£0.053 0.975£0.024 192620050 1788 20.041 6.667£0.153
813 2358 20,041 1.511£0.021 3.708£.0.09 133620011 5916£0.133 || S28 1.93620.041 0.96710.021 41540091 1.538+0.034 5310011
Sl4 6.064.£0.063 3.24520.022 8.807£0.094 2313£0.042 9436£0.004 || 829 3.061£0.052 18550033 3.757£0.032 246810052 10.24620.183
SIS 1499£0.042 1.186+0.024 3402£0.075 163920021 6.520£0.21 || S30 3.587£0.073 1518+0.031 194320051 1.667+0.032 6.625£0.122

2.5 1 TOPSIS ;& 537
PSR TR FRE R B 5 A 2020 4R R [ 24
MY (—) 2R 23 AR AR i 0 BT RS, SR AR AL
TOPSIS 72 %A i 1 8 T br (BEFS MR ) BB 5
IR LA K 5 AR = R B A ) B B R A T
— bR EAC AL B ISR A (VAT TR, 15 B B R R
YRR R SRR VPSRRI TR (R R IR
FE R R | RE SRR 1Y AL E AR IR A 0.126,0.114,0.105,
0.122.0.146 ,0.137.0.092.0.157 . 445 {47 v 1k Ak 38 5
B BHE EA T ) R A A B A5 30 A e S A R 1A
AN Ti] 7 AT A5 i 380 L i) L ARL gt R £ i) BRAELAE 1 B
B Rhe R d  md?) , AT AR EE (e) /38T o
CHRFEIT 1, RN FER B ZE A TR B, 25RO
[Fi] = AR I it S35 DA (L (BRI ) HE24 1T 3 47 A
UCHFER S14 S19F1S29, 4554,
F4 AREFHAEH R TOPSIS E A 4R
B o @ o WEEEE « @ o IR
Si4 0.036  0.169 0.823 1 N 0.147  0.055 027 13
S19 0.064  0.139 0.684 Sl 0147 0.054 0.268 14
S29 0103 0.097 0485 St 0153 0.054 0.261 15
S12 0.117 0,091 0438 26 0155 0.051 0.246 16

2
3
4
§23 0.2 0.084 0410 5 S8 0153 0049 0242 17
§5 0.124 0076 0381 6 827 0.159 0048 0232 18

7

8

9

1 0B 005 0360 SI3 018 004 028 19
4 010 0067 035 SI8 0I5 009 023 20
S0 0I% 006 033 SIS 0157 005 oIy 2l
S0 014 0065 034 10 || S5 0l 00 07 »
S8 0I% 008 0308 11 || S2 0169 00% 0167 »
6 012 006 028 12
2.6 WEEHEXMHESH

FEAFA 2020 AR 24 i) (—358) 2R 19 23 it
MUY 8N TR PEM 8 AR AU 25 5 B A B S TENME
(B ;) B % 5 A SPSS 22.0 ¥} , iz FH] Pearson #H ¢ 43
M7 ik A T A A S M o S5 SR os , BEiE YRR
Yy e 5 R R A B 2 IE A (P<<0.01) 3 B =05l
S REIR LR B P RIR M LR A TR E R B AR
K (P<<0.05) ; BP9 R 5 1Lk TR BL Y &R P R &
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R LEBATNME S IE ARG (P<<0.01) , [A) i) 5 5B R R | Ak
TR & B 5 IE ARG (P<<0.05) 5 TR & 2 SR B RIR
FEURRR RER IR & B AR A AT E R IEA
K(P<0.01); FIYRIR S m 5 A E SEEHER
IEASE(P<<0.01) 5 FFBURIR & 2 5 RE MR & s MLi &
PEME S A (P<0.01) ;-1 5 S54RI 2
IEAE(P<0.01), 4535,

x5 ARFFHAENH&ERETENIEFRIE X ES T

ZR(rE)

} Bt 5= BB LW R L T Gal
B o Y o "™ o o P e
TEREERE 1000
BHE 0593 1000
B —0.088 0039 1.000
it 0197 0252 0433 1000
IR 0161 0145 0436 0929 1.000

HYZR 0307 —0.110 0498 0646 0725 1.000

FEE 0361 0400 0015 052" 0625 0349 1000

FERM 0155 0298 0109 0459 0598 0407 0.844 1000

THRE 0327 0201 026 0557 0635 056 039 039 1000
SATHME 04430 0354 04200 0853 0909 0780 0755 0741 0653 1000

a: AHOCHETEO.O1 /K- 3 s b AHOCHETED. 057K -t 2

3 g
3.1 AEFHHEMFEmIERER S S ET XS

AR B I 45 2R W AR B A AR i BB
] | A = R A 5 MR ME =R 2R L Y B A
KES (R KE R/ MER 2~94%5) , Hd DB AR |
LS R SRS RIRIX 34> = RIS o i & e 25 S ek
3 (e R B/ MBI 6~915) o M, AT 4R
RAE T 4 M XA A L 2554 3 RAE HL R At AT
WA it R SRR R RN BE SR R 1 A 3 1 IR T 2020 4F i
] 245 8 ) (—FB) ZLRK Y 0.7% . AHHE B H 2544 7 il
WO E: AT K, AR (AT
MG AN A ) WICE T R AR E M AR,
(RS == 5 ST D a1 1 7/ NN N S
5 FRICEAKAALT , X 7 58 50 R 4R H A PREE S Ak
PRI Canoe R TR EE 55 ) A %
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WL TOPSIS 350 M4l R i , 238 PR (EHER AT 3 i ALEE v B2 R A, 2020213214,
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