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Analysis and evaluation of antioxidant activity of leaves, flowers and

fruits of loquat F, generation of Ninghaibai and Oobusa
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Horticultural Germplasm Excavation and Innovative Utilization, Qinhuangdao 066600, Hebei, China)

Abstract: [Objective] Loquat is native to China, and has a long history of cultivation and medicinal
use. Loquat phenolic substances, as natural antioxidants, have a variety of biological activities. At pres-
ent, most studies on loquat phenolic substances and antioxidant activity only focus on single organ such
as leaf, flower, and fruit, and lack comparative analysis among the different organs. In addition, the eval-
uation of the antioxidant activity of loquat mainly involves ranking and evaluating the antioxidant activ-
ities measured by different methods, and there are few studies on comprehensive evaluation. In order to
provide a theoretical basis for the breeding of new loquat varieties with high total phenolic, flavonoids

content and high antioxidant activity, as well as to supply reference for the effectively developing and
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utilizing of loquat functional ingredients, this study aimed to explore the diversity of total phenolic, fla-
vonoids contents and antioxidant activity in different organs of the loquat F, hybrid population, and to
comprehensively evaluate the antioxidant activity. [Methods] The total phenolic, flavonoids content
and antioxidant activity of the different organs of Ninghaibai and Oobusa and their 29 F; offsprings
were determined. The total phenolics content was determined by Folin-ciocalteu method, the flavonoids
content was determined by sodium nitrite-aluminum chloride method. DPPH (1, 1-Diphenyl-2-picrylhy-
drazyl) radical scavenging capacity (DPPH value), ABTS (2, 2'-azino-bis-3-ethylbenzthiazoline- 6-sul-
phonic acid) cation radical scavenging capacity (ABTS value), Ferric reducing antioxidant power
(FRAP value) in vitro were determined by DPPH method, ABTS method and FRAP method, respective-
ly. Diversity analysis and correlation analysis were conducted on the total phenolics, flavonoids and an-
tioxidant activity of different organs of the hybrid offspring. In addition, a comprehensive evaluation
and cluster analysis were conducted on the antioxidant activity of the hybrid progeny. [Results] There
was a rich diversity in the total phenolics and flavonoids contents, as well as antioxidant activity in the
different organs of the loquat F, generations of Ninghaibai and Oobusa. In the leaves, flowers and ftuits,
the coefficients of variation of total phenolics content were 23.84%, 9.51% and 16.50%, the coefficients
of variation of flavonoid content were 49.48%, 13.38% and 44.67%, the coefficients of variation of
DPPH value were 23.93%, 15.77% and 17.28%, the coefficients of variation of ABTS value were
26.98%, 13.93% and 21.82%, the coefficients of variation of FRAP value were 25.32%, 11.91% and
20.65%, the coefficients of variation of Antioxidant potency composite (APC) index were 23.85%,
10.43% and 17.42%, respectively. The order of the coefficients of variation in the different organs of
the hybrid offsprings was leaves > fruits > flowers. Except for the total phenolic content of the flowers,
the other traits were widely segregated and had high genetic potential. In addition, there are significant
differences in the content of total phenolic, flavonoids content and high antioxidant activity in the differ-
ent organs of the hybrid offsprings, and the order was flowers>leaves> fruits. The antioxidant activity
of the different organs was comprehensively evaluated using the APC index, the top three plants with
high antioxidant activities in the leaves were ND107, Oobusa and ND128. The top three plants with
high antioxidant activities in the flowers were ND164, ND165 and NDOS82, while the top three plants
with high antioxidant activities in the fruits were ND106, Oobusa and ND037. Correlation analysis
showed that the total phenolics and flavonoids contents in the leaves and fruits were significantly corre-
lated with the antioxidant activity, while the contents of total phenolics and flavonoids in the flowers
were correlated with the antioxidant activity. Moreover, there was a significant positive correlation be-
tween the APC index and in vitro antioxidant activities such as DPPH value, ABTS value and FRAP val-
ue, but there was no significant correlation between the total phenolics, flavonoids and antioxidant activ-
ity in the different organs. The 29 strains of hybrid offspring and their parents were divided into 5 cate-
gories by cluster analysis. The first and second groups contained 26 lines, with moderate antioxidant ac-
tivity. The third group only contained NDO08O, with weak antioxidant activity in the flowers and fruits.
The fourth group only contained ND148, with weak antioxidant activity in the leaves but strong antioxi-
dant activity in the flowers and fruits. And the fifth group contained ND107, Oobusa and ND128, with
the strongest antioxidant activity in the leaves. [Conclusion] The diversity of the total phenolic and fla-
vonoids contents and antioxidant activity of the different organs were rich in the F, generation of loquat
Ninghaibai and Oobusa. Except for the total phenolics in the flowers, the total phenolics content, flavo-
noids content, DPPH value, ABTS value, FRAP value and APC index showed a wide range of segrega-

tion and had good genetic potential. The genetic variation of the leaf traits in the F, generation was
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more abundant than that in the flowers and fruits. There were obvious differences in the total phenolics

content, flavonoids content, DPPH value, ABTS value and FRAP value among the different organs of

the hybrid offsprings, and the contents in the flowers and leaves were much higher than those in the

fruits. The correlation analysis verified that the total phenolics and flavonoids were important antioxi-

dant components in loquat. There was no significant correlation between the total phenols, flavonoids,

antioxidant activity in the different organs. The APC index and cluster analysis could be used to screen

the hybrid offsprings with strong comprehensive antioxidant activity. The research results could provide

a theoretical basis for the scientific configuration of crossing combinations and improve the breeding ef-

ficiency, which could also supply a reference for the effective development and utilization of the func-

tional components of loquat.

Key words: Loquat; Total phenolics; Flavonoids; Antioxidant activity; Correlation
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Table 1 Total phenolic content in the leaves, flowers and fruits of loquat hybrids and their parents
TR g = wCE ) Total phenolic content/(mg-g™)
Germplasm No. - Leaf 1t Flower R Fruit
7% [ Ninghaibai 169.38+15.75 hij 225.06+5.30 fghij 4.31+0.35kl
KJ# Oobusa 242.98+11.81 ¢ 224.14+14.60 fghij 7.74+0.28 a
ND004 150.50+14.67 klm 209.42+6.39 jklm 6.69+0.72 bede
NDO007 127.74+5.51 p 232.2146.23 defg 6.66+0.35 bedef
ND024 129.31+10.04 op 185.91410.22 n 5.510.46 ghij
NDO026 168.2949.20 ij 196.84+11.45 mn 5.53+0.21 ghij
NDO028 171.4946.16 ghi 189.18+£9.55n 6.22+0.10 cdefg
NDO029 137.08+15.91 nop 245.09+19.9 cd 5.81£1.16 efghi
NDO031 170.61+7.16 ghi 227.10+8.30 efghi 6.99+0.22 abc
NDO037 143.69+15.5 Imn 216.06+11.98 hijkl 7.00+0.63 abe
NDO045 153.23£8.44 kl 260.12+28.39 ab 7.34+0.44 ab
NDO069 179.12+1.44 fgh 205.6349.33 klm 6.26+0.20 cdefg
NDO080 116.43£12.07 q 214.83+11.88 ijkl 4.73+0.56 jkl
NDO082 199.0946.03 d 238.04+8.70 cdef 4.45+0.24 k1
NDO085 151.734£2.70 klm 219.33+8.80 ghijkl 4.97+0.27 ijkl
ND106 135.24416.61 nop 241.21£7.81 cde 7.3240.78 ab
ND107 296.34+3.98 a 212.79+4.84 ijkl 5.9140.38 defgh
ND119 142.32+7.56 mn 220.25+13.36 ghijk 4.69+0.08 jkl
NDI121 182.33+10.79 ef 238.14+7.47 cdef 6.74+0.20 bed
ND122 139.05£8.63 no 209.62+8.24 jklm 6.74+0.61 bed
ND123 153.23+2.82 kl 241.414£8.74 cde 6.1242.14 cdefg
ND127 137.83£13.93 no 185.70+4.87 n 5.37+0.15 ghij
ND128 255.45+7.76 b 203.6942.38 Im 6.98+0.41 abc
ND130 154.2543.75 k 223.52421.34 fghij 5.14+0.21 hijk
ND134 154.05+5.24 k 218.41+14.98 ghijkl 5.40+0.25 ghij
ND135 190.78+3.88 de 210.54+14.39 jklm 4.22+0.221
ND136 169.38+14.00 hij 238.04+3.89 cdef 7.28+0.18 ab
ND148 103.00+6.94 r 250.31£14.46 be 7.03+0.41 abc
ND164 151.934£7.34 klm 269.63+10.86 a 5.79+1.78 fghi
ND165 180.01+4.30 fg 239.37+11.78 cdef 4.18+0.101
ND166 160.45+5.08 jk 231.09+10.56 defgh 6.89+0.48 abc
FACFIIMEF, generation average 162.21 223.22 6.00
5 RBCVI% 23.84 9.51 16.50

T [ = BUAN R TR RS LRI AR 585 22 5% (p<<0.05) . I,

Note: Different letters within the same column indicate significant differences(p<<0.05). The same below.

ZIEH A8 SR DPPHAE AR K/ INAI > >4, A8
FRBUIHIN23.93%.17.28%.15.77%. M) DPPH
f§795.37~253.44 U -g", "FIH N 13935 U -¢', H
HR K2 NDOO07 , 5% =1 f#7& ND107; £ ) DPPH
8 4122.60~270.96 U-g"', FH{E N 211.79 U-g', H
HER R 2 NDO069 , 5% =1 172 ND121; 4+ () DPPH
fH42.11~4.83 U-g', P N3.44 U- g, KPR K
(2 T, B 22 ND106.

T R 5 2 A8 5 AR SR A ¥ DPPH A

TEAS R 2% B (R A7 A2 B 2 22 5, HHF ND069.ND107.
ND128 ) DPPH {H I Ay > 46> 5L, HoAth % ik = A
[F] %5 B ] DPPH {H ¥R BN AL > >, Ho e
DPPH {H {1 FAME & M 1.52 4% , A2 SR 1 61.57 £

222 ABTSHA# L&, WEKAFIR, 28518
R R B ABTSEAFE R 2 57, A8 S5 K/ N Ay >
BT, 57 RZB0 7N 26.98%21.82%+13.93%
- f{) ABTS 18 5 150.65~478.80 U - g, “F- ¥ 15 Ky
25448 U - g, H 1 f K 1 52 ND148, 5% = 1) 2
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Table 2 The flavonoids content in the leaves, flowers and fruits of loquat hybrids and their parents

R w(J$3 i Flavonoids content/(mg-g™)

Germplasm No. " Leaf 1€ Flower R Fruit

“7*¥f 1 Ninghaibai 5.02+0.50 ef 8.31:0.31 defgh 0.16+0.02 1s
K )7 Oobusa 10.78+0.43 a 8.72+0.38 cdef 0.76+0.05 a
NDO004 4.01£0.23 ijk 7.15+£0.41 k1 0.56+0.04 ¢
NDO007 2.71+£0.28 mn 9.25+0.43 be 0.39+0.05 ghi
ND024 1.88+£0.43 o 7.28+0.75 jkl 0.19+0.01 gr
ND026 4.88+0.66 efg 7.42+0.90 ijkl 0.28+0.02 mn
NDO028 4.81+0.96 efg 7.26+0.40 jkl 0.41+0.03 efgh
ND029 2.20+0.77 no 8.31+1.03 defgh 0.26+0.01 no
NDO031 5.78+0.43 d 9.59+0.97 ab 0.494+0.05 d
NDO037 2.4340.86 no 10.11£1.13 a 0.39+0.02 ghij
NDO045 2.6240.46 mn 8.88+0.37 bede 0.43+0.02 ef
ND069 4.39+0.36 fghij 6.71+£0.52 1 0.284+0.03 mn
NDO080 2.2440.64 no 6.80+0.26 1 0.06+0.01 u
NDO82 4.77+0.48 efgh 8.11:1.14 efghij 0.10£0.01 t
NDO85 3.69+0.26 jkI 7.46+0.33 hijkl 0.35:0.02 jk
ND106 2.89+1.04 mn 7.34+0.35 jkl 0.71£0.02 b
ND107 11.19£0.54 a 8.23+0.36 defghi 0.36+0.01 ijk
NDI119 2.7440.14 mn 7.77+0.86 hijk 0.23+0.01 op
NDI121 4.72+0.44 efghi 9.00+0.71 bed 0.44+0.03 ¢
ND122 3.27+£0.49 Im 9.31+0.65 abc 0.40+0.03 fghi
ND123 3.77+0.25 jkl 9.17+0.68 be 0.224+0.03 pq
ND127 4.06£1.00 hijk 5.70+0.61 m 0.284+0.01 mn
ND128 8.67+0.31 b 7.41+0.28 ijkl 0.43+0.02 efg
ND130 4.62+0.28 efghi 9.71+0.96 ab 0.33+0.02 ki
ND134 422030 ghijk 7.85+0.72 ghijk 0.170.04 rs
ND135 6.84+0.26 ¢ 7.33+0.30 jkl 0.18+0.01 qr
ND136 5.21+0.91 de 9.20+0.69 be 0.30+0.01 Im
ND148 0.60+0.16 p 7.98+0.35 fghijk 0.38+0.01 hij
ND164 3.56+0.50 kI 8.68+0.30 cdefg 0.210.09 pq
ND165 4.78+0.29 efgh 7.43+0.21 ijkl 0.14+0.01 s
ND166 4.33+0.30 fghij 6.73+£0.40 1 0.54+0.02 ¢
FifRF3¥{HA F, generation average 4.20 8.04 0.33

A5 R CVI% 49.48 13.38 44.67

ND107; £ 1) ABTS {5 209.74~429.41 U- g,
BIME R 314.59 U- g, H P K 52 NDO8S, # i
[ ND165; B ABTS 18 9 2.60~6.59 U- g, *F
BHME 489 U- g, Hor i (IR /2 ND024, # =1 (1)
&NDI28.

T RR 5 2 2 JE AR SR A ) ABTS
BEAFBENAEREZR, HLFKE.
ND069. ND085.ND107.ND128.NDI135 [#] ABTS
HRI AN > >R, HAl &bk & A RS E R
ABTS H R NAE > >R, 164 ABTS 1H 11

PE 2 () 1.24 £, 2 11 64.33 5

223 FRAPIE&GLLE AT WK S5 AR, =8 54K
PR &R (A FRAP (A 7 K/ > B> T80, B 57 R
By 5N 25.32%.20.65%11.91% . M- H1 ] FRAP 18
79190.68~828.24 U-g', V3 47540 U-g', H
AR /2 ND 148, 5t =1 12 K s s 46 I FRAP (A
460.98~769.48 U- g, #4157 586.31 U~ g, H A Ak
[ 7 NDO024, £t 15 [ /& ND164; 5 o (1) FRAP i 4
4.63~13.47U- g, FHIMEN9.11 U- g, H A AR 1) 2
ND165 , 5 =1 A2 K5 -
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Table 3 DPPH value in the hybrid offspring of loquat and its parents in leaves, flowers and fruits
R g DPPH i DPPH value/(U-g")
Germplasm No. M Leaf 1€ Flower F Fruit
79 H Ninghaibai 149.21+27.17 def 224.01+5.17 bedef 2.11£0.58 m
KJ Oobusa 213.37+12.40 b 224.01+13.16 bedef 4.26+0.16 bc
NDO004 140.1349.64 defg 191.46+9.80 efghi 3.50+0.07 efgh
NDO007 95.37+£5.34 h 233.0944.23 abcde 3.53£0.35 efg
ND024 120.10+17.39 fgh 193.97+23.05 efghi 2.80+0.12 ijkl
ND026 137.31+18.81 efg 205.86+16.59 cdefgh 3.40+0.05 fghi
ND028 120.72+11.12 fgh 199.60+11.59 defgh 3.67+0.24 cdef
ND029 116.66+13.16 fgh 244.05422.85 abed 3.64+0.27 defg
NDO031 150.77+3.30 def 234.34+4.23 abede 4.31+0.20 ab
NDO037 127.61+22.44 efgh 235.91+17.35 abcde 4.10+0.11 bede
NDO045 133.24+8.61 efgh 171.43+30.99 ghi 3.70+0.05 cdef
NDO069 145.14+18.79 defg 122.60£26.30 j 3.37+0.11 fghij
NDO080 115.72+46.63 fgh 151.09+20.59 jj 2.77+0.22 jkl
NDO082 189.90+7.87 be 249.37+41.53 abe 2.62+0.12 klm
NDO085 114.46+6.77 fgh 220.57+13.31 bedef 3.13+0.35 fghijk
ND106 106.01+28.65 gh 256.25+26.87 ab 4.83+0.24 a
ND107 253.44+11.07 a 205.55+8.96 cdefgh 4.07+0.35 bede
ND119 121.04+11.77 fgh 216.82+12.42 bedefg 2.90+0.14 hijkl
NDI121 161.73+13.19 cde 270.96+13.94 a 4.19+0.08 bed
ND122 117.59+4.63 fgh 210.24+13.05 bedefgh 3.69+0.25 cdef
ND123 145.45+31.80 defg 236.85+12.61 abcde 2.3540.29 Im
ND127 141.70432.49 defg 168.30+8.52 hi 3.37+0.13 fghij
ND128 204.61+£9.25b 183.95+1.63 fghi 3.21£0.27 fehijk
ND130 139.50+9.12 defg 182.07+28.93 fghi 3.3740.59 fehij
ND134 132.62423.50 efgh 234.344+16.54 abcde 3.19+0.44 fehijk
ND135 178.32+15.37 bed 204.61+13.15 cdefgh 3.04+0.33 ghijk
ND136 125.73+13.15 efgh 198.97420.34 defgh 4.07+0.05 bede
ND148 96.00+49.13 h 241.86+8.92 abed 4.02+0.85 bede
ND164 141.70+15.51 defg 250.93435.85 abc 2.62+0.46 klm
ND165 149.52+13.84 def 219.32+13.68 bedef 2.60+0.03 klm
ND166 119.16+17.21 fgh 207.434+79.38 cdefgh 3.63+0.25 defg

F AR F-#J{& F, generation average

A5 RE CVI%

139.35
23.93

211.79
15.77

3.44
17.28

T ARR B A S AR HSEA 1 (1) FRAP L AE
ANF R E AR Z 5, 2 K5 ND028,
ND107.ND128 [ FRAPERIAM >8>, HAh %
PR A B I FRAPEIIRIUNE > > 1, Hopf
HH FRAP{E 1 FIIE AR 1.23 £, /& 11 64.36 fi%
224 ZARAAFMGENT WER6FR,
K APC Fa 50 7 R0 K i T e 2 32 JE AR 4%k
AMAE RAOPUEATE BT SR A VY, 45 R,
F A Ja AR AR R A 256 BB TG AR 7 KNy

>R >0, A 5 R N 23.85% 4 17.42% -
10.43%, LA PUAATE VELE 2458 S5 AR A8 R A )
SR B MR B2 . LA PURML
T 18 30.79~99.45 , - 344 M 5518, H b i AR I 22
ND148, 5 = 1 & ND107 ; f H I 45 G L a s o
58.22~91.54, V-394t 4 75.87 , He B AR f) /2 ND069,
B R ND164 ;s b 25 & Pra b ig b 47.12~
97.12, P #5124 70.98, H 1 B AL ¥ /2 ND165, 5t =
& ND106.
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Table 4 ABTS value in the hybrid offspring of loquat and its parents in leaves, flowers and fruits

R ABTS{f ABTS value/(U-g")

Germplasm No. I Leaf 1€ Flower 2 Fruit

5%} 11 Ninghaibai 205.80+28.28 hijkl 306.70+9.09 fgh 3.5120.10 kI
5 Oobusa 394.87+25.71 b 293.06+2.73 ghi 5.35+0.44 cdef
NDO004 213.37+13.49 ghijk 293.67+5.33 ghi 4.76+0.48 efghi
NDO007 184.59+50.43 kl 356.99+9.72 bed 4.92+0.44 efgh
ND024 198.22+6.45 jkl 302.76+24.90 fgh 2.60+0.29 m
NDO026 222.46+29.39 fghijk 317.30£19.29 defgh 5.20+0.25 cdefg
ND028 212.46+11.51 ghijk 243.37+9.80 jk 5.1540.23 cdefg
ND029 217.31+36.55 ghijk 326.39+49.16 cdefg 3.67+5.19 a
NDO31 268.82+65.90 cdefgh 277.91435.70 hij 5.45+0.22 bedefg
ND037 214.58+65.50 ghijk 303.36+£50.01 fgh 6.33+0.15 ab
ND045 237311841 fehijk 306.09+6.38 fgh 5.47£0.49 bedef
NDO069 303.06+21.64 cde 256.40+34.88 ij 5.57+0.64 bede
NDO080 239.43+15.74 fghijk 306.09+6.58 fgh 3.39+0.28 klm
ND082 267.91+17.40 cdefgh 359.12+18.37 bed 3.18+0.18 Im
NDO085 281.85+35.14 cdef 209.74+48.99 k 3.94+0.24 ijkl
ND106 264.88+52.03 defghi 285.18+6.70 ghij 6.57+0.19 a
ND107 478.80+20.93 a 292.46+4.30 ghi 5.08+0.27 defg
ND119 191.56+20.17 jkl 317.60+13.20 defgh 4.61+0.09 fghi
ND121 306.39+£32.74 cde 340.94+21.07 bedef 5.90+0.41 abcd
ND122 203.37+24.93 ijkl 293.974+20.59 ghi 4.76+0.55 efghi
ND123 318.214+41.99 cd 329.12+19.27 bedefg 4.61£0.10 fghi
ND127 224.28+38.65 fghijk 314.88+21.30 defgh 4.64+0.29 efghi
NDI128 409.11£23.45b 285.7948.08 ghij 6.59+0.88 a
ND130 274.58+26.82 cdefg 367.90+33.30 be 4.13+0.34 hijk
ND134 223.67+29.66 fghijk 313.97424.10 defgh 5.07+1.00 defg
ND135 329.42+22.62 ¢ 288.5243.96 ghi 3.73+0.36 jkl
ND136 217.61+38.45 ghijk 370.63+17.06 be 6.3340.18 ab
ND148 150.65+£16.27 1 308.82+12.10 efgh 5.99+0.25 abed
ND164 251.25+19.66 efghij 352.15+28.38 bede 4.53+1.30 ghij
ND165 282.76+4.30 cdef 429.41+7.77 a 3.5040.20 kl
ND166 191.86+12.41 jkl 372.45+£26.13 b 6.06+0.56 abc
FARFYI{E F) generation average 254.48 314.59 4.89

AR5 RE CVI% 26.98 13.93 21.82

I APCHREON 2248 JG AR T8 RN ZR &L
AATEVEIEAT 24T LT 0 38 HA B AR A TS 1 T 3
Ik 2 N ND107. K 55 ND128; £ i 8 Ak i PE Al 3
[ ¥k 2 9 ND164.ND165.ND082 ; 5 471 4 4k 3%
T 3 (KK 2 I ND106. K J5 JNDO037,

23 THEASKBEFXERERFEAANERREFRS
AR/ ESMENEERNEXMS

W 7 Frow MR A 45 SRR 8, i B
&8 5259 & & \DPPH {fi . ABTS {8 .FRAP 1#
APC FR 30 [H] 35 AR 2 25 1E AH 2, A1 58 R A5 )

4 0.946.0.938.0.874.0.900.0.957 ; M- 1 2% 8 i & &
5 My & & .DPPH {4 . ABTS 1 .FRAP { . APC #5 %1
2 [B] SR A k2 TR A O, AH Ok R E040 1) 0 0.946.0.898
0.844.0.912.0.938. &+ s My & & 5K & & .
DPPH {& . FRAP {5 . APC $5& % 2 8] 2 A% 2 3 IEAH ¢,
FH 9% 28050 5 4 0.466.0.519.0.796.0.773, 55 ABTS
HEBEMG MK ABN0.449; fe P R H TSRS
BT B APC FRE 2 1] AR IR 25 IE A 26, HH 56 R 3L
740.466.0.470, 5 DPPH {8 . FRAP {8 £ & 3% 0% , #H
KRB A N 0.454.0.366, 5 ABTS {H #H % 1 A &
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Table 5 FRAP value in the hybrid offspring of loquat and its parent leaves, flowers and fruits
FR G FRAP B FRAP value/(U-g™")
Germplasm No. I Leaf 1t Flower B Fruit
7 9 Ninghaibai 560.88+45.71 cd 664.69+66.11 bed 7.70+0.23 hijkl
K J7 Oobusa 828.24+4.16 a 638.25+4.49 cdef 13.47+0.28 a
NDO004 421.81+13.88 hij 555.98+20.64 fghij 10.05+1.44 bedefghi
ND007 362.07+20.84 jk 565.78+38.79 fghij 9.59:£1.67 cdefghij
ND024 429.64+39.89 ghij 460.98426.93 k 8.73+0.86 defghijkl
ND026 481.55+44.46 defgh 500.16+£61.93 jk 9.18+0.78 cdefghijkl
ND028 485.47+10.32 defgh 464.90+£32.76 k 10.35+0.50 bedefgh
ND029 445.31+56.08 fehij 576.55+65.46 efghij 10.49+0.71 bedefg
NDO031 514.85+44.88 defg 578.51£18.35 efghij 11.32+1.04 abed
NDO037 328.77+70.21 k 573.61+47.50 fghij 11.12+0.39 abcde
ND045 446.29+13.46 fghij 617.68+54.68 cdefgh 11.45+0.76 abe
ND069 463.92+67.32 efghi 536.39+40.75 hijk 8.32+0.36 fghijkl
NDO080 219.08+73.30 1 567.73+£31.14 fghij 7.48+0.40 ijklm
NDO082 605.934+30.58 ¢ 629.43+18.89 cdefg 7.20+0.48 jklm
NDO085 460.98+41.45 fghi 546.19+19.27 ghij 8.33+0.25 fghijkl
ND106 496.24+33.11 defgh 623.56+59.52 cdefg 12.36+0.53 ab
ND107 814.53£104.88 a 585.36+11.87 defghij 8.30+0.49 fghijkl
ND119 379.70+14.79 ijk 621.60+55.54 cdefgh 5.15+0.63 mn
ND121 530.52+44.20 cdef 560.88+44.46 fghij 10.26+0.31 bedefgh
ND122 438.46+16.18 ghij 584.38+22.95 defghij 11.35+0.80 abcd
ND123 478.61+75.02 defgh 689.17+17.71 be 10.82+6.03 bedef
ND127 444.33+39.89 fghij 527.58+31.14 ijk 8.63+0.22 efghijkl
NDI128 689.17+13.88 b 565.78+15.08 fghij 9.38+0.03 cdefghijk
ND130 552.06+36.70 cde 596.14+56.05 defghi 6.92+0.18 klmn
ND134 481.55+51.65 defgh 500.16+84.97 jk 8.24+0.46 fghijkl
ND135 566.75+8.81 cd 580.47+51.42 defghij 6.71+0.29 Imn
ND136 556.96+47.22 cd 658.81+48.49 bede 9.75+0.26 bedefghij
ND148 190.68+10.59 1 728.35+28.94 ab 10.77+1.41 bedef
ND164 494.28+25.67 defgh 769.48+47.01 a 7.97+1.61 ghijkl
ND165 514.85+35.05 defg 659.79+35.30 bede 4.63+£0.18 n
ND166 492.32+41.69 defgh 577.53+50.58 efghij 9.25+0.34 cdefghijkl
FRF¥IME F, generation average 475.40 586.31 9.11
AR5 R H CVI% 25.32 11.91 20.65
#. R EmEE 5K S5 . DPPHIE . ABTS RS HUAETEE. A0, Bl E R & 2

{E \FRAP {f . APC $5 £l 18] 34 52 0 85 3 TEAH G, A
KRB 5N 0.805.0.767.0.805.0.865.0.928 ; Ff
RIS B S S & DPPH{E \ABTS {4 .
FRAP fH - APC 18 % 2 B £ A 2. 35 1TEAH G, A o0 &
#4351 9 0.805.0.784.0.666 0.744.0.829, #H %=
PR i 45 AR B, S 7 B 5 R B 2 2 A A
A J B AT PR A 5 55 o A L B 4
M. - qe R APC 5% 5 DPPH{E . ABTS {
FRAP {H MR 2 () 3 2 0% 2 25 IEAH OC , RE AT Hb

A B S A 5 T PE AR AN (] 28 TR I A S A Ok
24 THASXBHRXAXFAREATERZESN
SWEERNRLE S

WE TR, SR T a5 SRR, M8 BE B AL
192.5 i, AP REAE S G AR PR A 31 MR RN 5
K. BIROET SRR, R AREREMNZ
NDO004; 25 1T K5 7 11 /\%%,%ER%@E@%
ND130. fE31MHRET, 5 T 2K F K e R
PUEAIE PER I S, I B2 T 2R e stk
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Table 6 Comprehensive antioxidant activity in the
hybrid offspring of loquat and its parent leaves,

flowers and fruits

R APC 5% APC index

Germplasm No. - Leaf 1¢ Flower B Fruit
¥} [1 Ninghaibai 56.52 80.16 51.36
K J% Oobusa 88.89 77.96 89.79
NDO004 50.26 70.43 73.10
ND007 39.97 80.90 72.97
ND024 46.89 67.33 54.06
ND026 52.93 71.62 72.53
ND028 50.21 63.59 76.98
ND029 48.39 80.33 69.64
NDO031 59.27 75.46 85.37
ND037 44.95 77.42 87.85
ND045 52.01 71.61 81.55
ND069 58.86 58.22 72.00
NDO080 40.71 66.94 54.73
NDO082 68.01 85.82 52.01
NDO085 53.23 67.08 62.11
ND106 52.36 80.67 97.12
ND107 99.45 73.35 74.34
NDI119 44.54 78.25 56.08
ND121 63.95 84.10 84.16
ND122 4727 74.00 77.63
ND123 60.55 84.54 66.31
ND127 52.13 68.00 68.13
ND128 83.13 69.32 78.70
ND130 59.68 76.78 61.24
ND134 52.39 74.87 68.08
ND135 69.20 72.71 56.41
ND136 54.10 81.79 84.25
ND148 30.79 85.28 84.73
ND164 56.02 91.54 60.73
ND165 60.07 88.90 47.12
NDI166 48.84 79.45 78.62
FACFHME 55.18 75.87 70.98
F, generation average

AR CVI% 23.85 10.43 17.42

TETESS T I8, AR P A AR T 1125 58
MEAE 7 RIUAIE RSN 1A &R
NDO8O; 55 IV 1 P gt s mfe R
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T 3 AT A T R B PR R BRI ND107 K 5
FMINDI128; Ak, 3 3558 V 251 14 MRk &
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B L 5 S A 3 5 R B (K 8).
3% w
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Fig. 1 Cluster analysis of hybrid offspring of loquat and their parents with antioxidant activity
*8 MILRZEREEFEAR S MEBRENEMEHFE
Table 8 The average value of antioxidant activity of five taxa of loquat hybrids and their parents
K i Leaf 1£ Flower R Fruit
Population DPPH ABTS FRAP DPPH ABTS FRAP DPPH ABTS FRAP
I 125.52 221.33 437.48 203.71 301.90 547.30 3.44 4.85 9.35
I 148.89 271.60 533.81 229.79 337.05 637.36 3.28 4.68 8.69
il 115.72 239.43 219.08 151.09 306.09 567.73 2.77 3.39 7.48
v 96.00 150.65 190.68 241.86 308.82 728.35 4.02 5.99 10.77
vV 223.81 427.59 777.31 204.50 290.44 596.46 3.85 5.67 10.38
AR S B W AT R R AR APC FREON REAT AN [F] 28 B P TS AT 28 5T

A I 45 R0

H A7 A A B S8 A O 1 W e T vk R B
DPPH V% ABTS VAL & FRAP i, (T = 7% 1
S IHLEIAN[E], 7] B 22 5 20N [ 77 5 A5 R Pt 28
ATE 1 I AN [, Dy 1 4 D B R A P 1 0 R
IS AT AT 77 ZER I 2 A 7 VAR AT I E I BLR)
H APC frEON B8 A IE I AT Z5 G VP . BT
SECUNT O kA ) = Fh Ak AT S AT PR A T
I HIH APC 45 £ i ie H AR5 A 5T A0 78 IV 4
PR 55 5 SR H APC 48 O AN [k b R A A
VAT HET , LR 5 Bk B 25 6 P A TE
5. Zhang ZOF] Fl APC 485, 75 7 S HEAE & Ff
i i Hf DHP (Dahongpao) « LYQ (Luoyangqing)
SHUETE TERR B SRR . B E AW T s g

M I 97 328 H P70 4R A 0 P B R 1) 3 AN FE AR N NDI107
K 55 F1 ND128 s 4§11 4 b 3 7 o 11 3 /N R
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HEHINNER A B L - ANE AR, B
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A SR ) S IR R R PR AT gk
ATABSAE A AT B, R PR R S i R
B 5 PrE AT B AR A OS, S5 ar AR e 45 R
FALeT, ¥ Ay & B 5 DPPH {f . FRAP i . APC 1§
BEWTEIEM%, 5 ABTSH 2 B H M fE
fiil 5 APC fi % 2 2. 35 /155, 5 DPPH{E .FRAP fH &
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K5 APC F5 5015 70 HEA4 11 DL AR — B, Ui WA
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PR AT IS o

4 Z B

HEAE F 2% 28 B R 25 48 B B0 1 L 2R 35 I 75 2 DA
P IEEAEEE B MR 258 JE AR e
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