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

AL 2 — R R I PP 24, 800 A0 T2 8 L
I LR SRPH AR S A [R] H AY PRRE FR 2R 23 s At AT
8 o, W3R ST 56 3 AL I B PPN AR E , A A T
PRUEAAL P 5 2 9 RS PR AT 80y — 2k . SC THEAE
M B A, (R A M SR ) AR T4 ) A 0 4 L
R A" H H A AT 5 L B OGP
A5 1 2R DLARGE o 2020 4F R C i [ 24 L) (—) LA
VPR W) B ST HOR TR  BEER IR & VR AT i A9 o
HIEHRIE", SR, A OFSE R BT B RIR | LA R A
ABSR R AT =GR IS -t SR AT - A8 £ B 2530y, B
APLA AR Z LR B o SEAE s R, AT TSR
B AR Pt v S ARSI 1l A FL A G i S ) IR BLR
WAFINRL s BAT Z i U IR A S 0, R 2
Fabrxf KT LR G PPN E R G L, R AGE 1T AT
HE ¥ 2 (technique for order preference by similarity to an
ideal solution, TOPSIS) A Jik /b F WL 2= 5200, VA B R
WL AT, I BT 0 T 2 B A e
W A SE AR 1 L BT | =i R R 5 AR
RIS LT (AR LA TR RES R IR PR IR
FREIRIR ) B & A PET AR , K I ARAL TOPSIS XA
(7] 7 AR I 1) A BT HEA T 25 5 PPN R AL v
LR VEOMAE S IEO AR PR UEAT SV S AR SCHE 07 L LAY
AR ) B A ) R e R TS

1 #F#
1.1 FEE{ES

ABIEFE BT B 3 SEAL AR A 1260 R RORAH A%
(HPLC) ¥ ( 3¢ [ Agilent /A 7] ) , TU-1901 % XUl o 48
Ab-a] WL 430606 B i (b 5 3% A i A A PR 52 4T 2
7] ), Mettler-Toledo XSE 205DU %Y i, 73 41 K- (Fi +-
Switzerland 23 ) ,OHAUS PX224ZH/E I H1 7534 K
[ B8 ST () A BR 2 F] ], KQ5200 HY 8 7 i1 1 Uk
ar (BRI AE AR A D .

12 FEHRBSIKA

EH T 2021 4 4—9 H MAREE AR UL LI 5
ST 25 AR S 30 44, 201N T2 AR BRI 2 e v
G E £/ NV B E S R AL Eriobotrya
Jjaponica (Thunb.) Lindl. [ o 87 AL AL - F Wk 7K 22 3

TEZD; 202345 34 555 LI

min, B B, FEH ST T 70 °CA 4 T AL 4
h, & 5 B 0 BOR TR 1 T i AtAE it 10 F FR 52
i AR BB R R, i HR R AR APP AR
KA SR A E R R E L,

X B G EE RS A R (HiE 5 MUST-21011201, 4f JF
98.73%) . LI 2 (41L5 MUST-20062813 , 4 i 99.79% )
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85 2925£0.03 10852031 31.82+0.64 || S20 30621030 1081£0.06 39.20£0.88
S6 31792009 1160024 4288+1.03 || S21 28291013 9.66£0.09 47401097
S 18554022 9.02£026 41522062 || S22 28291032 667011 46151130
S8 28442052 10382016 4729£049 || S23 29872012 806024 58701167
9 29102032 10882008 4592+048 || S4  2950:043 1206£0.11  42.062081
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RIER It f i, B D S19 Hr FF U BR A AR SRR 1Y 7 2
e s FE G S4 TR AR IR L IR it B I, BE AL ST P
LD RIR A 5 Ml AR i ST FFBURIR & 2 5K, AR i
S3HRESR MR fr AN, IR H A T A A AR e 5
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£3 ARFHMEHERP SN ZTERERSIPLENELSER (x£5,n=3,mg/g)

5 St iy LEEl FERR R %5 St IR PERM FERTE R

Sl 2.164£0.041 1.258+0.024 3.551£0.072 0.856£0.021 6.825£0.112 || Sl6 1.194£0.020 0.805£0.012 194220041 1158 £0.021 S.184£0.112
82 1.161£0.020 0.557£0.011 158320031 119120023 5.674£0.004 || S17 1.65120.031 0.8340.021 1.737£0.030 1.240£0.020 5.169£0.101
83 2013£0.052 1.045£0.020 1.896+0.043 1.325£0.034 407410087 || SIS 1.83220.041 1.199+0.023 3.48220.084 1.184+0.030 7.500£0.150
4 0.7280.011 0.52610.013 2.15710.054 1.162£0.031 4834810092 | S19 421120.094 2.5800.072 6.37320.121 293120075 11.80610.283
$5 2770£0.042 1.809+0.026 3.013£0.061 2237£0.032 8.738£0.073 || S20 2317£0.053 1.349+0.021 3.775£0.032 18120211 7514£0.101
S6 1.621£0.023 1.098£0.023 2.051£0.033 1.879£0.042 7029£0.061 || S21 1.941£0.042 121510022 2923£0.041 222520.042 9.769£0.252
§7 1.767£0.022 0.789£0.013 122210025 1.273£0.022 479310072 || S22 1210£0.011 0.8600.011 22190022 1.560+0.031 6.30720.051
S8 236410.021 1.142£0.025 3.331£0.023 1418£0.033 5.651£0.084 | S23 232310.052 154720031 6.5460.111 1.680+0.033 6.6080.112
59 2.666£0.053 103210014 2377£0.065 171220021 7.1880.163 || S 1493£0.051 11590032 3.185£0.110 1.874£0.031 8.72320.113
S10 145720020 0.828£0.021 2.031£0.031 1.107£0.024 495220074 || 825 2.35820.004 115120044 3.7080.073 133620.032 5916£0.124
Sl 2.193£0.031 1.268+0.020 247610.004 1.503£0.045 5.963£0.053 || S26 1361+0.022 0.95610.022 2448£0.031 1.784+0.030 7.604£0.202
S12 4.156£0.042 245610.033 3.015£0.053 2.068£0.072 738920012 || S27 2.102£0.053 0.9750.024 1.926£0.050 1788 20.041 6.66710.153
S13 2358£0.041 1.511£0.021 3.708£0.09 133620011 5916£0.133 || S28 1.93620.041 0.9670.021 4.154£0.091 1.538+0.034 S3x0.11
Si4 6.064£0.063 3.24520.022 8.807£0.094 2313£0.042 9436£0.004 || S29 3.061£0.052 185520033 3.757£0.032 246820052 1024620.183
SIS 1499+0.042 1.186+0.024 3402£0.075 163920021 6.520£0.121 || S30 3.587£0.073 151820031 194320051 1.667+0.032 6.62510.122

2.5 1EI TOPSIS ;&4 17

PSR TR A RE IR B 5 AT A 2020 4R R [ 245
HLY (—) 2R 23 AFE S AVE I A BT AR AR | SR PR A
TOPSIS X i 8 N bR (BEA PR IR 4 L S B |
ER LA K 5 AR iR IR AR ) R A T A
— bR B, IR U E AT T EAE , 15 2 AR
YRR S R AR R IR RS R IR
FFEUR R | BE SRR AL TR AR YK R 0.126,0.114,0.105
0.122.0.146,0.137.0.092.0.157, ¥R {EAR AL AL B S
(RGP AT ) ALY AR A B A5 3 A e S R, 115
AN TR) 7= B AR AR A it 281 T ) BEELARL A A0 70 ) BLAEL it 114 B
B Rhe R d Md?), AT AHRHEIT R (e) 58T o
CHFEIT 1, FRFER B ZE A TR B, 25 R R R
[Fi] 7= b AR AR I 5t S5 2 5 DA (L (BRI ) HEA i 3 12 (A
UONRESL S14. . S19 1829, S5 ILF 4,

R4 AEFHALAE MR R EI TOPSIS X5 HT 45 R
TR A
Sl4 0036 0169 0823 1 9 0.147 0055 0271 13
S19 0.064 0139 0684 2 Sl 0.147 0054 0268 14
§29 0.103 0097 0485 3 SiI 0.153 0054 0201 15
S12 0.7 0091 0438 4 S26 0.155 0051 0.246 16
3 0.021 0084 0410 5 S8 0.153 0049 0242 17

S5 0.124 0076 0381 6 27 0.159 0048 0232 18
821 0.033 0075 0360 1 S13 0.148 0044 0228 19
S4 0.140 0067 0325 8 SI8 0.3 0039 0203 2
$20 0.3 0063 0323 9 SIS 0.157 0035 0.184 2
$30 0.142 0065 0314 10 §25 0.160 0034 0177 2
S8 0.153 0068 0308 11 S22 0.169 0034 0167 Al
S6 0.152 0062 0.288 12

2.6 WMEERXMES

FEAFA 2020 A L 24 L) (—358) B3R 1 23 43 it
FELIH (Y 8 A B PPN AR BRI A5 5 3 B LA PEME
(BP ) B8 S A SPSS 22.0 % {4 , i FH Pearson £H 5G4
BT i A T WU FE A G AT o S5 IR BEA TR
Y 5 R R R A6 (P<<0.01) 5 B =i IR
S IPAER I LAERR BHY R M LAY 2B
K (P<<0.05) ; BP9 #K I 5 1B R BHP Rk ¥ R &
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R LT E S IEAH G (P<<0.01) , [A) I 5 53R L | Ak
&R IEA G (P<<0.05) ; ISR & & SR BRI
FREUR TR RESRR & 5 MY 7 5 LA TR E 2 IE A
K(P<0.01);FIP R & &S PR E ZEHERE
IEAHE(P<<0.01) ; FFHURIR & & 5 RE R R & m ML &
PEAN (S IEAHOE (P<<0.01) ;P H B 52580 F M EH 2
EAHE(P<<0.01), 459 WFES,

x5 AEFFHAENHERREIFNIEIROEXES T

ZR(rE)
g T e B HR e B T R
gt [ I FE
TEREERE 1000
B 059 1,000
BRSO —0088 —0.039 1000
Tt 0197 0252 0433 1000
I 0161 0145 0436 0929 1000
HYER 0307 —0.110 0498 0.646° 0725 1000
FERR 0361 0400 0015 0522° 0625 0349 1.000
FERm 0155 0298 0109 0459 0598 0407 0.844 1000
THRE 0327 0201 0262 0357 0635 056 039 039 1000
SOME 0443 0354 0429 0853 0909 07800 0755 0741 0653 1000
a: AHSEPEAE0.O LK 123 5 b HOGTEAE0. 057K . 3%
3 itit

3.1 ARFHAEHFRIERIER S S ELEU ST

AR bR &I E S5 R R AR A A i
P | Ak =il PR B 5 AR =l RIS L0 1) 5 i A A
RIEF (B R/ MER 2~9 %), Hrh LIPS A I |
LU R K B R 34> = RIS I 1Y 7 22 S e
3 R KR/ IMER 6~9F5) o BLAR  ARTFFE I 4
RAE T A DAL I RE AL, 45 5R A 34 RAE L RIAEAE
A ity R SRR R A A SRR A9 5% IR T 2020 4R (P
FEL 245 00 (—3) BER 19 0.7% . AR HECEIAR P 2544 i il
HNCH: MAT LI R, AR B AET™; (E oo
L GRS B WAC L TR AR RO,
(LTS A S EE A /S L 8 /NI NV DA E S
5 ERTEEA KA, 3% AT HE S AR 5 H i FR85 Ufek
P (e I GERR RS54 5

hEZG B 2023445 34 545 11
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