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Phenolic compounds and antioxidant activity of Kuerlexiangli pear fruit
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Abstract: [Objective]lTo investigate the dynamic changes of phenolic content and antioxidant activity
of different parts of the fruits of Kuerlexiangli pear during the development. [Methods]In this paper,
the content of total phenols, total flavonoids, phenolic substances and their ability to scavenge ABTS"
free radicals, DPPH free radical scavenging ability and iron reducing ability (FRAP) were measured in
different tissue parts during the growth and development of the Kuerlexiangli pear fruits, and the corre-
lations between phenolic substances and antioxidant capacity were analyzed. [Results]The total flavo-
noids, total phenols, DPPH radical scavenging capacity, FRAP iron-reducing capacity and ABTS" radi-
cal scavenging capacity in the peel, flesh and extra-kernel flesh of the Kuerlexiangli pear showed an in-
creasing and then decreasing trend during the growth and development of the fruits. The arbutin, chloro-
genic acid, catechin, epicatechin, isorhamnose-3-O-rutinoside and isorhamnose-3-O-glucoside were de-
tected in the flesh and extra-kernel flesh, the content of the arbutin was highest in the peel. The total fla-

vonoids, total phenols and FRAP iron reduction capacity showed a decreasing trend in the heart of the
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Kuerlexiangli pear, while DPPH radical scavenging capacity and ABTS" radical scavenging capacity

showed an increasing and then decreasing trend, and the content of chlorogenic acid was highest. The

antioxidant activity of phenolic substances in the fruits of the Kuerlexiangli pear was extremely high,

and it was significantly positively correlated with FRAP iron reduction capacity (p < 0.01). [Conclu-

sion]The fruits of the Kuerlexiangli pear were rich in phenolic substances, which showed a gradual de-

crease with the development of the fruits. The peel and kernel had a higher content of phenolic substanc-

es and a stronger antioxidant capacity.
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Fig. 1 Changes of total flavonoids in different issue of

Kuerlexiangli pear fruit
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Fig. 2 Changes of total phenols in different issue of

Kuerlexiangli pear fruit
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Table 1 Changes of the content of monomer phenols in Kuerlexiangli pear fruits during development

4 LS SKAM I 1 Picking date

Phenolic compounds  Part of fruit S1 S3 4 S5

e H Y Peel 20015.18+26.05a 20 850.57+26.01 a 3 662.13£19.42b 3 829.63+7.45b 4001.70+2.81 b

Arbutin LA Flesh 1861.9941.77a  1650.38+2.12a  47036£1.34b  168.70:041c  64.59+0.13 ¢
AN Extra-kernel flesh 2 396.5842.78 a2 2091.6542.32a  1359.26+12.88ab  264.44+0.41b  249.04+0.73 b
L0 Kernel 7411.93+740a  5724.14+23.42a 2624.04+13.72b 1914.83+0.88b 1297.69+1.56 b

L HI% Peel 788.83+1.36 a 838.68+1.71 a 248.74+0.53 b 252.05£1.24b  428.61+0.48 b

Chlorogenic acid g py plegh 4534241002 387.9020.58a  219.12¢1.55b  110.56:0.12b  93.06£0.20 b
LANRA Extra-kernel flesh  484.93+£1.04ab  364.78+0.67ab  961.57+7.19a 256.3540.55b  154.89+0.30 b
L Kernel 1382.64+1.97 a 977.44+341a 1736.7749.34a 1661.92+0.66a 1128.83+1.44a

ILHEER HLB Peel 398.02+0.74 a 361.73+0.28 a 70.69+0.44 b 68.42+0.19b  67.77£0.64 b

Catechin LA Flesh 588.9120.12 a — 12.80+0.12 b 14740.02b  7.960.11 b
LA A Extra-kernel flesh 7.20+£0.12 b 43.68+0.58 a 36.67+0.32 a 2.96+0.02 b 7.90+0.08 b
L Kernel 209.43+0.65 a 209.99+1.29 a 31.45+021b 29.67+0.30 b 8.81+0.01 b
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43 Continued Table
T2 R LS KA ] Picking date
Phenolic compounds  Part of fruit S1 32 S3 S4 S5
FILFER % Peel 96.85+0.21 a 147.66+0.11 a 169.03+1.65 a 99.56+0.81a  222.56+0.49 a
Epicatechin P9 Flesh — 6.68+0.10 a 5.8940.09 a 1.31£0.01 a 4.34+0.04 a

L2 AR A Extra-kernel flesh 0.0240.03 ¢ 82.93+0.96 a 5.46+0.70 b 9.98+0.17 b —

L0 Kernel 42.31+0.14 a 216.05+3.05 a 11.94+0.08 a 25.94+0.35 a 6.31£0.11 a
LI 23 - XU 1 Peel 480.55£1.08 b 515.39+1.07 b 819.81+2.75 a 611.71=1.71 ab  482.04+0.71 b
AR

A Flesh — — _ _ _
Kaempferol
hexoside- L2415 A Extra-kernel flesh — — — _ .
dideoxyhexoside B0 Kernel _ _ _ _ _

T TR Peel 343.94+0.70 b 516.15£1.17b  157521+7.68a  1681.76+5.09a 1436.53+1.75a
Rutin A Flesh — — — — —

L4 5L Al Extra-kernel flesh — — — _ _

B0 Kernel 2.74+0.59 a 2.98+0.14 a 2.39+0.98 a 4.41+0.23 a
L %5 1-3-0- H % Peel 651.98+1.59 a 754.30+1.61 a 9.06+0.34 b 5.60+0.18 b 4.08+0.43 b
SRR A Flesh — — — — —
Kaempferol-3-O-
rutinoside LA FE P Extra-kernel flesh — — — — —

B0 Kernel — — — — —
iR H Y Peel 526.16+5.71 a 521.39+6.37 a 239.56+2.29 b 145.00+0.17 ¢ 162.57+8.10 ¢
Quercitrin B4 Flesh o o o o o

LrAM R A Extra-kernel flesh — — — — —

o Kernel — — — — —

MR 2% R 2R AT HH Peel 133.38+2.26 ab 168.99+4.53 a 111.77+1.63 b 103.06+0.20 b 113.66£8.95 b
Quercetin 514 Flesh o o o o o
rhamnoside

L4 B Al Extra-kernel flesh — — — — —

S0 Kernel — — — — —

S R4EHE-3-0 R 1% Peel 539.08+6.65 b 752.59+1.20 a 232.96+1.72 ¢ 236.32+5.86 ¢ 40.05+0.69 d
SRR L4 Flesh 0.64+0.11 a — — — —
Isorhamnetin-

3-O-rutinoside LA P Extra-kernel flesh 0.46+0.79 a — — — —

L0 Kernel 6.28+1.22a 6.56+2.24 a 1.74+0.12 b — —
thZ2-3-0- .z Peel 155.37£0.23 ¢ 166.23£021 ¢ 1556.87+2.93a  1047.32+1.83b 1133.67+1.15b
e
EIBT LA Flesh — — — — —
Kaempferol-

3-0O-glucoside

O-Fi &
Isorhamnetin-
3-0O-glucoside

%5 T-3- LT
I B
Kaempferol-
3-acetylglucoside

VAR
Isorhamnetin-
3-acetylhexoside

LA P Extra-kernel flesh
A Kernel

R B Peel

4 Flesh

O AM P Extra-kernel flesh
H0 Kernel

A5 Peel

J A Flesh

O A F P Extra-kernel flesh
J0 Kernel

HLBZ Peel

1A Flesh

O A P Extra-kernel flesh
Jo0 Kernel

135.62+0.49 a

8.53£1.29 ab
981.19+1.85a

1.50+0.24 b

136.17+0.38 a

9.0542.19 ab
002.14+11.86 a

1.53+0.14 b

20.55+0.41 b
3.46+0.30 a
8.67+0.59 a

13.51+0.74 a

2.59+0.92 a

0.37+0.06 b
3.05+0.85 be
1.79+0.34 ab

1.12+0.12 b
1.96+0.13 ¢
2.53+050 a

T B F /NG FREFRR BN F A K B2 R R 2 (p < 0.05) . “—" s & B, AR -

Note: Different small letters in the same column indicated significant differences in pear growth stages (p < 0.05). “—” indicate the content ie low

and not detected.
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Table 2 Correlation analysis of phenolic compounds and antioxidant activity of Kuerlexiangli pear

FE % Index DPPH i & A ABTS i FRRE FRAP
R DPPH scavenging capacity ABTS scavenging capacity Iron reduction ability

JAT} Total phenols 0.876 0.841 0.995**

SR Total flavonoids 0.889* 0.854 0.993**

ZRJR R Chlorogenic acid 0.650 0.699 0.910*

HE SR Arbutin 0.681 0.738 0.921*

JLZX % Catechin 0.645 0.666 0.884*

2 )L % Epicatechin 0.076 -0.152 -0.140

LI - A W 0.048 -0.208 -0.367

Kaempferol hexoside-dideoxyhexoside

741 Rutin -0.652 -0.628 -0.885

2R -3-O- 5 0.710 0.780 0.939*

Kaempferol-3-O-rutinoside

#i} B2 # Quercitrin 0.772 0.717 0.931*

Mt B 2R B AR Y 0.835 0.938 * 0.981%

Quercetin rhamnoside

R AEE-3-O- S H 0.747 0.883 * 0.916*

Isorhamnetin-3-O-rutinoside

L% 1-3-O- 8 B HEH -0.450 -0.650 -0.802

Kaempferol-3-O-glucoside

FRER-3-OFE 0.737 0.728 0.916*

Isorhamnetin-3-O-glucoside

L 2R -3 - T ] 0.679 0.727 0.916*

Kaempferol-3-acetylglucoside

FRER3-ZE O -0.228 -0.576 -0.592

Isorhamnetin-3-acetylhexoside

T RIR B E A K (p < 0.05) , ¥ RN ZAH K (p < 0.01).

Note: *indicated significant differences at p < 0.05, **indicated extremely significant differences at p < 0.01.

T LE R LR -3-0O AR M M R R
ZPEE R AR -3-0- S H/ VR R R-3-0-4
TIWEE | LU AR -3~ L ) B R S P TE T
¥R AR, 5 FRAP #2638 J5 fig /) 52 5 3% IEAH K
(p < 0.05) B R 3 IEAHK (p < 0.01), #HK REH
KBNS < S Fy> S 38 > 2 3% BR 20 1> 1L 3 -
3-O-ZEFFEE>Hit B> 57 AR 5 -3-0- & i > g
RAF> 5 REEHE-3-0- &/ W LR y-3- LB 4
>R REIR> LA R . ZLRSC DPPH H H &L FRAe
715 B 2R 2 AR (p < 0.05). ABTS H i
FEIEBRAE ) G R R A e R -3-0- 5%
B 200 2 IEA S (p < 0.05), SCHR R IRIE™ T .
Ll 25 1y -3-0-% %) ¥ 17 5 DPPH [ Hh JL 3 B 68 1 Al
ABTS' [ H1 55 B B J1 AR A B3, B E TEA
8 AR AIE B T R LA Z Ll A 10 - XU S LR
P LR Y -3-O-H & R E A ST R R -3- St CbE

RS PAAMNEE R CPEAR B3 I BRI
FRAP 57 T IL & W-3-O-f & B S & 2 8% 1E
FHR (p < 0.05), Ui B 7 AN ] F 1 2400 Joit FE A

AN, PRS0 T oy SR o B A8 A e 0 B P T A%
G R ERR L LMY S 7S
PUAEATE VAR OC R 1 /N 2K 8 : FRAP>DPPH H
HH 5L 97 BR B8 JJ>ABTS H B %:3% KR B8 /7 , 7£ Kolnia-
kostek™ [ Aiff 7t o .3 B 1 Wy S W) 5T 1) FRAP B
f= 7 DPPH H tH &5 BR g 77, Ui ] FRAP J& 7K 3L 2
IR B S W R B A TR I Y AR b

3%

By S Jot R AL v B LB ARV T B )i
MR AR, T2 5EMAEER T T
W, S R F K RI AR MR RS
B PEREERUEERR A I, R0 1 B
My 2 BT B, SRR IR ARG A0 SR AR A S
S B R S TSl 1X 58 e AR SR
A O B A0 L PAY B0 B L S AR A A B
T AR, (A 4y SR & B v, IO & B A
A, 73 M FL L BRT AT e A SR SR A - S 2R o 5
BRI REE , 171 Ji J328 TA8 2 m A A [ I g S0 J5 )
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EEAL IR, AT 3 A B R BE 3X B 5 Harel 2517
A DRI MM — 8 R REERLR LR
fepur b e N A AT ety s = S Rt
FRRSLR B AR OCHE YR S &S T R,
TES O B T R B B2 SR B 1 1.60~2.90 %, S &5
B R B 1.03~1.52 %, H BT A R dobp e 3%
A O AN R RIS O By R R R B A AL
b AN R BB S AR T TR R SR T, SRS
e 8 5y R A % VIR &R, B AT AN — 75 T
HATERDE, Hor, B Sz SRR 5 BL0 2 i AR I 3 2
HLRAL, 2= F 3 PE 0 G AL B0 AR I 9T R R
P, FLRHGALOREF T AE 1) POD i 14 , HoAB A2 45 4
B 3 U0 B RS B SO R S R e B
SAATE PR o T SR ST s AT S SR B e Wy L
B A R T o A T R, X R AR AR
A1 Kolniakostek™ 25 B 7% [t A% 24 i 1] 5 5 2L fn
Radana 2 5L J7 1 2 55 B A )y 2 B KT R0 1 45
R—3. EERYFRRL KGR 2 5k
My W) o 2 RE SR AR R R RE SR SR B i
TR, SRR W) B B AR R, X 5 g
W FUI % 50 AL 5 B — B (B 2838 0Ty 2K o A
R HLEBAL I AR AT TR, 8 T AR
Y W IR B R S o A B

SRS b AE A 2 By R4 L R AR F ) 4 R B
' DPPH 2% . ABTS 72: il FRAP ¥ 52 WA R 4Pt 484k
TR R B T iR 2 — AT AR I LA AL R
SE M KW 0 e B LR R RS TE R A AL R
KRG A, F A [F AL A A
(DPPH H 3£ &R it /1 .FARP fll ABTS H 1341
BRAEID B T AT — BN AR LS HERLR L
(R B BE 7350 B e R0 B 0o B o 5 P R B 7 AL R
S e gy e R O SR S 2 AL R T R AT A2 1Y) DT
Bk f K, Forh 5 FRAP AH OGHE s R K REL R 7E
0.9 £ 47) , Fo ¥k y DPPH H 315 FR B8 /1, AH & 1 e
KK 2 ABTS H HIETEFRAE T, 5 R 87 S HE
[ S P AL L R A0 SO H R Y e B 25 2 5 DPPH
F L R BE ) R FRAP 2 K & 3% IEAH 5 (p <
0.01) — %, iX i B DPPH [ H 3% 7 % §E 71 fl FRAP
AT DR s AR I BL P A A

4 B

FEPE R AR E R TR, B

SR & R B R R ENR A AR S . AR
FRALA) B IR AR SR & R . R A AR
SR I B B BT A LTS 1, H b RO PR TE
Pefem e FE/RENE R PUABE ) 5 B 2 S
LA HR 7 AR B R o & B 2 B3 IR A G . R SR
H ] < Bl e BRI AL 1D R 7 B B K B3 X, B 7
2RI I T R A A SR TR
HLRE A2 RE 35, My SR o i) SR BB 1 1 AR
SRR 53— 7 T O B oIn Rt A 1 e SR
LEERITIR A SR 7 BB RS .
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