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Evaluation of Loquat Leaves of Different Varieties Based on the
Content of Main Functional Components

WANG Yang, WANG Lan, LI Yinuo, PANG Tonghui, BAO Junwen, LU Zhoumin"
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Abstract: In order to explore the difference of main functional components in leaves of different varieties of loquat,
theoretical reference was provided for the grafting utilization of loquat leaves. The leaves of 14 loquat cultivars growing in
Ankang, southern Shaanxi Province were used as materials to evaluate the quality of loquat leaves by measuring the
contents of total flavonoids, total phenols, triterpenoid acids, polysaccharides, vitamin C, ABTS cations free radical
scavenging rate and FRAP value.The results showed that, the leaves of ‘Jialing’, ‘Peiyou’ and ‘Maihouhuang’ had higher
contents of total flavonoids, total phenols and triterpenoid acids, stronger antioxidant activity, and better medicinal value
and function. The content of polysaccharide and vitamin C in the leaves of ‘Xinong Loquat 2° and ‘Jinyun’ were higher,
which had better nutritional value. The results of principal component analysis showed that the top three varieties
were‘Jialing’, ‘Maihouhuang’ and ‘Peiyou’.
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BEik. PulbsE . T . bt HIV TR USRS
WEPENT AR Z PR DU . DU ST AN SR B TR Y
A B HETA SO i 2 B E P ST
A SR LR 1 A 28 2 58 BAHAR I, TSR AS[A]
A APAAE P4 R D RR S i LRI ST £ DRI,
KT A RAE [F]—Hu X A [R] S R AtAE i (3] T G i o3
TEEREATEE.
VESAIN T B L AR sl h 25 Al 4 et O
Jo it BT e v OGS4 5 1, TSN
T BB . TEAES AR Y, DRERLST B e R
TSR SRR, TEAR KRR EE | A2 HAS B 8L A+
FASZIE PO, AS[E] S A AAT T TP R AR 4 R B R 8L
SIS, XA A ESR R | SFEICRIR S A W W
sZMCPY S S EREAAE b 2B DI RR B B s e AN R
A AR ] 28 57, LAV ERAERR R & e XY 14 A~ fh
AT SR, ST T 2D P i MR
ATE Y, I RIAE A S AT AN 3 G T TR
P, BAEAAE I 2 ) v i S A e B R A
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1 MR5RE%
1.1 #R5NEE
LAt SRSy cEE s L P At A 2 50
‘ADVANCE’, ‘SR, “mIERA | A KR
AL cRKAERA . mEE. KRR FlEE.
(OIS XV NS TR = W sy N WS RN £ = NI 2
‘I N 7a A, Hex RS 18a A2, SR A PEILARANE!
B R 22 AL Y 28 B MR AR AR 56 7 7 5 7K
Pk Vi(Trolox) (A3 4li) 22 E Sigma 28 F]; SL R
AP =S AR AR L R VRARR . KRR
WERTR | AR . T . SRR AR EN . IR
R BRIREN . —ORGBEBREN . oK LBEE ., 4EA 3R C. #i
PP RERIR IR BE TR, & T L 2,2 BRA--(3-&4
L G I g8 ek w61 1R ) 4% £ (2,2 °-azino-bis( 3-
ethylbenzothiazoline6-sulfonic acid) diammonium
salt, ABTS) . —NNERE = (tripyridyltriazine, TPTZ)
Yk stiratic
DGG-9140A AU PVEIR G R THRAE VAR
H A AT FR N F] s KH-500DE BUEHE B A 15 vE RS
B LLoRAE IS A PR ] LS 220SCS AU F
K Ha R FERT N F; H1850 B 4 = s B B0
HL W0 rE AR S 5% == A % 2 A PR A 5 JYL-
C022 HUEIFEHL  JLPHAE R ; UHH-S4 #UE I8 /K 4R
A RME AR DL ER A BRAS T UV-1240 RUEESR-1]
WA HARZIRAF.

1.2 SLWHE
1.2.1 BESRECT I 2019 4F 5 A, B4 Rk
BUAERKARERAY 3 B, TESMNEIAL S F R A2 0T,
ARESRR 1 o, A AR HCRAE 30 f, i s
e, BT, R E 80 H, RTFEA . MERIFRIUE:
i 0.500 g K& 2 43, 1 #53FH 30.0 mL 70% 2B
PREL, B0 H L VWO TR B L A R
ABTS [HES T H B BR300 FRAP (H Y E, 7)
1 43 FH 25.0 mL ZER/KEREL, 2508 IR T 20
g2 C BIE ., L= IREXE .
1.2.2 FEPRETTE: 20 B e R FH R - TR
P HEAE R C FHrEE SR RN R EE TR,
S5 SCHR [24-25] H 7o R A i AT R SR A
AR ER- S S LAM i 23500 B 55 a1 ) o =R I A
MR-BTRRT 285 =T S e A 2 SR FH A B - K TS TR
=P PR TEFERR ABTS FHES T & i EIE SRR
1 FRAP B I E 275 3CHk [30-32] Hrid ik
1.3 #IEAIE

K JH Excel. SPSS 26.0 # {455 Origin 2019 %k
T gETH 53T, 455 AT {E bR M2 (SD) 2/,
HIAT AR FE T 20T (ANOVA), P<0.05 HA4H
FRE o SRAASETE ST . R obTE: . BRISHAA
TR 25 S TP .
2 HBRESHh
21 AERIBHHHEHEER D SESTER

X 14 A SRR SR . B . SRR . £
ME. AR C S EAIMELSEIRILE 1. aTRIEH, R
[E] S A PAA I v B BT . R . =R S R A2
5o AR B SRR . B A B,
141.80 F1 62.50 mg/g, & AEFAE w4 o BB B, L
B S B fIK, 43910 108.66 F1 47.43 mg/g. B it
J v G R S B e, O 114,18 mg/g, AR A
JEHD R, AR AR B s R B I, Ry
71.61 mg/g. 1 PEERATH, AE% . B
JE B3 A AR I Er, REE TR R N G R
e S i = W TP LIPS | A & Y S 2 V S 1 A =
B3 A R A R i B 4T 245 HH A (B A T
gt

ZhEMYEA 3 C B EAEANE SR AT R A
TEZER . PHRAE 2 St B 28 T HAh
S (P<0.05), oA 85.36 mg/g, ‘= IRZ, N 79.19
mg/g, ‘“KIFRA AR, FEN 51.66 mg/g. 3t
A adiA 3 C Fimh i, o 2.37 mg/g, P AAAT
2 SO MR AIRZ, 3 A R 4R R ¢ S
e T HE SR, CADVANCE M4 2 C &
A, S0 1.38 mg/g. MITAS[E] S FPALAE i vp 2 4
FYEAEZR C S/ Hras Rnl A/, VUAAAr 2 5 B
o Fn o vh 24 32 C & i i 3 T HAh
Fh, BAT B0 EFRNE
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Table 1 Contents of total flavonoids, total phenols, triterpenoid acids, polysaccharide and vitamin C
in loquat leaves of different varieties (mg/g)

A ST & JEylin e R A B2 i HERCHER
Bz 114.08+4.06 50.96+4.37° 74.72+1.78% 79.19+3.98% 2.26+0.30°
PHAAAT2S 118.19+2.56% 51.46+2.95% 76.71+2.85% 85.36+5.50° 2.33+0.43"
ADVANCE 118.02:2.86% 52.37+3.40% 76.54+2.39¢ 58.90+4.65% 1.38+0.06°
HEEA 129.04+3.23" 57.48+5.15% 84.43+0.36° 75.99+6.00™* 2.16+0.25%
IR A 134.13+3.97% 59.87+0.46™ 79.82+2.02¢% 67.61+£5.23% 1.98+0.31%
A 129.07+3.94% 54.19+2.23% 82.26+4.69* 62.86+2.79% 1.39+0.02¢
Kol R A 122.10£2.08% 52.01£3.66% 78.24+3.76%¢ 51.66+3.04" 1.40+0.16*
KARA 108.66+3.91" 47.43+2.67" 71.61£2.43¢ 54.60+2.48° 2.14+0.34%
il 134.17+8.65% 61.99+2.40° 81.98+6.00 63.51£5.27% 2.10+0.70%¢
KA 126.78+7.41%¢ 53.38+3.74% 79.88+1.85% 58.26:+6.65%" 1.80+0.15%
Ed =y 140.04+5.54° 61.43+1.62° 109.29+7.00% 67.64+4.37% 1.92+0.38%¢
fE 141.80+5.08" 62.50+1.78° 111.93+5.71° 63.28+4.83% 1.99+0.69°
N 141.49+2.59* 59.58+1.03% 114.18+7.40° 75.29+0.60™ 2.37+0.39°
g 128.95+2.73"% 58.47+0.13%° 101.1147.74° 54.61+5.55¢ 1.47+0.09¢

1 A AR RVING FEC R 22 5 B35 (P<0.05) . #E2[H

2.2 ARSMAEIHT SRS RER
Xf 14 AL AP I P E AL TR R I R 45 SR L
22 2. nJLLFEH, XF ABTS BHES T 19 i 5L35 45 3R H

2 AN[E AR A A

Table 2 Antioxidant capacity of loquat leaves of different

varieties
i ABTSIHE T A 25 % (%)  FRAP(pmoL/L)
e o 12.00+0.97° 61.21+5.72%

FRAP (HAANF P i 22 7. a8t
X ABTS BH 2 7 B B BRI BR R A& e, 6 3
12.29%, ‘FRAC AN AR R A IR Z, 3 A i AT X
ABTS FHE F H R0 R I 25 TRl B A
KA RA(P<0.05), “KIGFRA ITERREAI, {GRH]
9.54%. FRAP HLL 144 8, 55 84.76 umoL/L,
EIGEOURZ, 2 AN FRAP 18 35 T HAt A,

(P<0.05), i LK 4= B2 1) FRAP H &K, N
56.23 umoL/L. 4543 1 455, X ABTS [HE T A

e o a e
fﬁiﬁféj R . HE R R LS FRAP {1785 0, 600 2. =
. 10.8040.54% 62.0844.20% R o LR . X S B R AR AR FAERY X
— 12 0620.68 41041 o AR B RS UM RET T 245 R
ARA 12.26+2.09° 67.26+3.82% B R AR X R R PR AL RE R e 2R
I 9.54+1.36" 60.10+4.79% —E
et L 9.58+0.79" 56.2342.24° 23 XM
ik 11.68+1.04° 65.79+5.86% X 14 A S RAEAT - 22 2 a0 B A BTk
KHE 11.23+1.25% 65.62+9.39" PERE 7 D HEARHFEAT A SCHE ST, SR WLER 3 PR
ZIFH 12.29+0.83" 79.843.00" AT LLE Y, AT b e SRR L RN A e R T
fEfe 11.7120.77 84.7649.54° 3 ANHEAR ] S B 54 T ARG E 2R (P<0.01), 221
i 1072026 72184326 TEIX 3 AHE BRI o ik SCC VR . M rh
oo 10.6540.917 074243037 WA/ 22 C Ari S i ( TEARSEE R (P<0.01),
3 KW EFRPRAH LS T
Table 3 Correlation analysis of each measurement index
EiEtan S JsYLiags =R R EZ /s YeERCH = ABTS" iR FRAP{H
SR 1
eyt 0.938™ 1
R R 0.820™ 0.743" 1
RO 0.079 0.086 0.062 1
Y RCH R 0.068 0.109 0.107 0.733™ 1
ABTS" iR 0.500 0.522 0.246 0.413 0.160 1
FRAP{H 0.835™ 0.763" 0.878™ 0.095 0.116 0.539" 1

HE: *FTRA M 3 (P<0.05); ** LR AH MM i 35 (P<0.01) .
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FIZEFRBCH 0.733. FRAP {ELE AR 202 119
R, BUE R R BT AL RE Tk . 25 SRR,
FRAP (B S5AAT I SB i & . BN & i . bR &
HEE I W A TEARSCOC AR (P<0.01), AHIR FREI70)
7 0.835. 0.763. 0.878; ABTS FHES T i FE I
1 FRAP {H 2 8 R 35 19 1IEAH 5 56 5 (P<0.05), A%
FECH 0.539, FBAMAE PTG TE P T2 2R R
TRV RN A AR 3 AP S
24 EFHAOESR

X 14 A~ LA AR AR 5 A FZE AR 2 Fh
brEA(EIL 7 DIIREFE AR T AT 8T, S5 SR
T4 LS,

# 4 FIPREIE L )5 22 BTk

Table 4 Eigenvalue and variance contribution rates

F A FHIEME 5 2 TR (%) Bt 2251k (%)
1 3.850 55.003 55.003
2 1.761 25.150 80.154
3 0.763 10.896 91.049
4 0.316 4515 95.565
5 0.217 3.100 98.665
6 0.053 0.753 99.418
7 0.041 0.582 100.000
#£5 TR
Table 5 Component matrix
B S ix F R e Is )
=7
1 2 1 2
SR & i (mg/g) 0.945 —0.185 0.962 0.035
S it (mg/g) 0916 —0.143 0.924  0.071
=R & i (mg/g) 0.864 —0.207 0.889  —0.004
ZhH o (mg/g) 0.254 0912 0.038 0.945
YA FCH i (mg/g) 0.228 0.853 0.027 0.883
ABTSFHESF H HAIEBR (%) 0.633  0.292 0.549  0.429
FRAP(pumol/L) 0925 -0.136 0932  0.079

ARPEARAEE T 1.0 B9 5], FREAT 2 P E
4y, HBEGT 5% 80.154%, 31X 2 NFEHR AT LAIZREL R A
FERRBI IR 535 B, o T PRI 157 7oy 248 M4 R e % e IR
BRI 5,

BERE S 1 4 (PCL) 2857 BHrfi . Ry
TN = W2 5 i LA M FRAP {ERYIE A 520, B PC1 &
K, LA LFERRERTG 55 2 Fasr(PC2) R TEZ M | 4
AZR C B RSE,

F R 2 A ST R IMRIRHET, 7T LA E
SRR A B - A i 2k, ARYE
WAFIAZE, A 14 SRR 251558, 45
W 6.

" LLE Y, 14 AR & R A B PCL 543 RiT
3 ZHT R A>3 e o> 5L B PC2 15847
B 3 ZHET R PELRAMAM 2 S>> {1 A,

FERRSTEE S TTHE: F 45=0.55F1+0.25F2, fEF K
S5 MT S RIS SR LA L, ARYE B R SR ST

6 AE AL A SN 45 R

Table 6 Prediction and evaluation results of loquat leaf quality

of different varieties

A F1(HE£) F2(HE4) FZ5 Zia A
Ha -1.19 (11) 224 (2) -0.09 8
PafAbi2S ~1.04 (10) 2.45(1) 0.05 7
ADVANCE -2.15(12) -1.15 (12) —-1.47 12
A -0.02 (8) 1.09 (3) 0.27 6
R A 0.71 (5) 0.42 (5) 0.50 5
A 0.01 (7) -0.77 (11)  -0.19 9
KR LA -2.16 (13) -1.89 (14) -1.67 13
KARA -3.37 (14) 0.04 (7) -1.84 14
Fiti 0.94 (4) 0.17 (6) 0.56 4
KA —-0.64 (9) -0.52(9) -0.48 11
FIGH 2.99 (2) -0.25(8) 1.58 2
[ESRs 331 (1) -0.71 (10) 1.64 1
Kk 227 (3) 0.76 (4) 1.44 3
2% 0.33 (6) -1.88 (13)  —0.29 10
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14 A~ EL AP a7 TR bR S B0 B SR IS PR AR
fiE, FERRECHE RS 2 AbFEdrnl LIRS 2 25: 55 T 2520
ST . Ay =iERS . FRAP {8 . ABTS AT H i
FEVEBR R, S FZEIREETE AR, 5 WUR AR AH 3R
e BN, iR C, N EBEFERTTE
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Fig.1 Clustering heat map of 7 indices of 14

cultivars loquat leaves
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2 K&, ARIG AP B BT AEAR IR BREE 25 T A Ky
i, ESEMFSE AL TS, PEARAN [R] A Ta] Y
2E5r . WIS R o, TEAS IR S AhTE], =22 DRe R
TIRAFAE2E Sy FLP I | Sy . iR M FRAP H
4 DHEPRAH B Z 0] 5 AR 2 25 IEAH G OC &R (P<0.01),
ABTS BHES T~ [ H 2L RS A FRAP (B[R] 52 .35
TEAHSGIE AR (P<0.05), 3X 5 3CHR [33—34] HXAEHE &
FEER . A RS MU SE AP S R — G S SR
X =R S PUAEAWT IR A R34

IR BRI SEE A, AAT i v e R A T =l 772
PG IR I AR | PrE AL BUREAE Y ST,
B AAL R S 2R BT A 2 HAT
YA PO PUBAE . PURTE . DTO IR LA SR
SEZFPIIRERY . X 14 A S A G g5 R R, fE
(NS =< o 1 Aoy e B Ui i 2 o RS8N SN L
=R e B d ey T HA 2 B R, £ G HEERT —
Fo X—gEREGETHEE E0XT 6 AL S A E
FELEFAFAEMG 22, 3X FE T RES T HRARM 1] | >R
FEHALEH A R A I EARMA AR S DR

XF 14 A SRR 2R ST S5 1R, 255
HERARI O A < fFa E00 . Hfd | fm st
FLAR AR L PEARMEAE 2 50 s RRAR.
Ly KILE. CADVANCE’, ‘Rl FlAa | KRR
Ao Hd AR | R EC AR 3 AR AT it
FHRUECETR RN R R T B R, AR TS PEEL
o, ST, BAT R EAI S REE . PEAR
A 2 SR 2 A A A b 2 iR R
C &, BABUFaVETRrE. a7t
A PHAEAS RIS AL i TR FH B ) St AP e BOR A —
EZT .
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