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Abstract: Three pear cultivars, Pyrus pyrifolia (‘Xinshiji’), Pyrus pyrifolia (‘Cuiguan’), Pyrus pyrifolia (‘Huanghua’),
were selected as the research objects, and their indices such as single fruit weight, yield of juice, quantity and distribution
of stone cells, texture characteristics, enzyme activities, and antioxidant capacities were measured and compared, in order
to provide a certain practical reference for the storage, transportation and processing of pear fruits. An evaluation system
was established using principal component analysis, and the comprehensive scores of these three cultivars were calculated
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solids up to 12.80% and a free amino acid content of 932.79 mg/L, while possessed good textural texture characteristics

(including hardness and brittleness), which exhibited advantages in juice making, storage and transportation. The ‘Xinshiji’

pear was rich in amino acids, containing eight essential amino acids, the highest Vc content (5.45 mg/100 g) and the most

abundant flavonoids (275.05 mg/100 g), thereby exhibiting superior antioxidant capacities and relatively better fruit quality.

The ‘Huanghua’ pear had a single fruit weight up to 355.13 g, juice yield of 76.47%, and lowest PPO and POD activities,

though its hardness and brittleness were the lowest (making it unsuitable for storage and transportation). In summary, among

the three pear cultivars, the ‘Cuiguan’ pear displayed the highest comprehensive score of quality characteristics, making it

suitable for storage, transportation and deep processing. The ‘Xinshiji’ pear had the highest nutritional value, making it ideal

for the development of healthy foods.
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Fig.1 Stone cell stained sections of ‘Xinshiji’ (a), ‘Cuiguan’ (b)

and ‘Huanghua’ (¢) pear cultivars
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Table 1 Single fruit weight, juice yield and stone cell content of ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

&A%

AL At PRRE/g T /% A - m
Fraesl  241.16 £30.50° 70.26 +1.14° 0.84 +0.07° 0.13 £0.01° 0.08 £0.01°

REE 251.99+31.86"  74.14+1.61° 1.23 +0.04° 0.13 £0.02" 0.11%0.01°

#i3 355.13+21.38° 76.47+1.40° 0.43 £0.03° 0.11£0.01° 0.08 £ 0.01°

E: A= RRAFHEEATERLREFE (P<0.05), MRAFFEATEFAEZE (P>0.05). £2. 4. 5. TF.

®2 R’ | ‘FEER .

‘EHRER WEGEE

Table 2 Nutritional indexes of ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

E Tt BB S E /% pH 14 TIHERAE/% HAFE CAE/(mg/100 g)
Fre AL 11.63 £0.06° 4.88 £0.03" 0.30 £ 0.03° 5.45+0.01°

R AH 12.80 £0.02° 4.45+0.01° 0.37+0.01° 4.88 £0.02°

F A 12.58 +0.01° 4.51£0.01° 0.43 £0.02° 3.45+0.02°
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Table 3 Content and proportion of free amino acids in ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

KRS SN RS HAR
B p— p— A
Ak 4% /(mg/L) iﬁ?;:\i;f 7;: 4% /(mg/L) %ej;;\;f;i’ 4% /(mg/L) %‘?;éfjﬁ,zﬁ
P-Ser 41.84+2.81 473 58.23 +1.45 6.24 74.16 +5.33 15.43
Tau 1.92+0.17 0.22 — — — —
PEA 5.43 +0.06 0.61 — — — —
Urea 0.94 %0.10 0.11 0.49 = 0.04 0.05 0.35%0.02 0.07
Asp 293.83 + 8.80 33.22 263.62 = 4.46 28.26 181.00 + 10.33 37.65
Hypro 42.31£5.05 478 112.68 + 6.14 12.08 — —
Thr* 50.86 + 1.61 5.75 59.48 +1.00 6.38 16.95+1.01 3.53
Ser 100.93 £ 1.65 11.41 92.52+1.36 9.92 75.47 +4.69 15.70
Glu 70.75 £2.08 8.00 59.15+0.87 6.34 30.12+ 1.81 6.27
Sar 1.00 +0.14 0.11 0.82 +0.02 0.09 — —
a-AAA — — — — — —
Gly 11.79 £ 0.36 1.33 5.17+0.10 0.55 5.82+0.23 121
Ala 91.71 £2.60 10.37 77.61 % 1.51 8.32 20.04 +1.16 4.17
Cit — — — — — —
a-ABA 4.95+1.23 0.56 533+0.12 0.57 — —
Val* 75.29 +3.94 8.51 91.12 * 1.95 9.77 41.24 +2.04 8.58
Cys — — — — — —
Met* 21.55+1.54 2.44 29.32 +0.64 3.14 9.59+0.43 2.00
Cysthi — — — — — —
Ile* 33.32+0.95 3.77 48.70 +0.89 5.22 13.40 £ 0.76 2.79
Leu* 5.37+0.05 0.61 8.26 £0.16 0.89 2.88 +0.06 0.60
Trp* 3.01+0.14 0.34 — — — —
Phe* 223 +0.05 0.25 1.87 0.07 0.20 — —
b-Ala — — — — — —
b-AiBA — — — — — —
g-ABA 3.34£0.37 0.38 1.65 +0.04 0.18 0.94 = 0.07 0.20
EOHNH2 6.19£0.33 0.70 4.91+0.30 0.53 3.19£0.78 0.66
Hylys - - - — - -
Orn 8.44+0.16 0.95 2.03 £0.06 0.22 2.79+0.23 0.58
Lys* 1.76 £0.02 0.20 0.50 +0.07 0.05 0.34 +0.04 0.07
1Mehis — — — — — —
His 5.69+0.02 0.64 9.34+0.36 1.00 2.40 £0.52 0.50
3Mehis — — — — — 0.00
Ans — — — — — 0.00
Car — — — — — 0.00
Arg — — — — — 0.00
oF BB 188.61 21.33 238.75 25.60 84.07 17.49
IE 56 BARBR 695.83 78.67 694.04 74.40 396.63 82.51
BAREE 884.45 100.00 932.79 100.00 480.70 100.00

o oE B — R R,
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Table 4 Texture parameters of ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars
B B gf W lgf b M/ gf L2z
FHLLEL 127 445.08 £4 698.58" 83 442.70+9351.57°  -369.94 £ 167.15°  0.49 £0.07°
BB 123 978.28 + 11 974.69" 96 200.81 +3 506.73"  -333.37+208.72°  0.59 *0.05"
FAA 8 532.83 +223.26" 6490.35 +527.80° -30.98 +£10.84° 0.63 +£0.04°
E JE R gf b g f = it BIR M
At 14 744.07 + 994.69° 7 194.40 + 864.09" 0.04 £ 0.00° 0.12+0.01°
RAR 14 243.61 +2 180.75° 844729 +1410.73" 0.04 £0.00° 0.12 £0.02°
FLA 1 069.19 +153.20° 668.55 £ 77.86° 0.04 £ 0.00° 0.13+0.02°

i B3 RRFEHEATLEREE (P<005), HMEAFHEATEZRAREE (P>0.05).

2.2 R dh AL B AR A I AT

J5R ALY 2 52 W B it P T 2E 2R 4 g A R B
T ARCT, BLBLAG R ] DL N H 6 R 7 0 HE T BE
77, B4 GURE FEAE T DU T I W AL SR I AR S
AR AR T SR D
HHAEENSHENE. SRR R R A
U IR, BT, MRS, ZLEN
10 3 o L G 1 Rl s ol A L 7 P MRS ot 2 o (1
SEARPUME. HR 4 ATH, ANIE] SRR AL TR FE AR
BH—ENESE. TR B0 AP
ik (8 532.83. 6 490.35 gf), #fi Ik FI 435 1 /i K
(0.63.-30.98 gf), &G EEAP, Hrttad AL Al R
RAL BB MR fE k. g RN R A
VLB B R R AT, SRS W T AR R LR -

2.3 AR R AL E AT

F5 ‘sitgFy | ‘BEEFR | CHER RBMAE.
BEMEERLLG
Table S Content and proportion of total phenolic, flavonoid
in ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

At EEAE/(mg/100g) Z¥E4EF/(mg/100 g)
275.04 £ 1.76"

149.86 £ 4.28"
140.00 £ 6.98" 134.81 £4.35°

LA 184.96 £ 2.98" 157.75 + 8.84°

MEEHFE NG, 2B m A
i, WIRESRE. SJRER. LA RSN, AR
BaZP st AT IS ER B A PUlE AL SRR
FLL VPO R B S A PR T e
TE & MR SUR B A Tz R ™. 3R s WA,

=AU R S R 130~280 mg/100 g 2 [A], <t
R AT G E A S, N 275.04 mg/100 g. —
Fih AL B o g Wy A B AE 140~190 mg/100 g 2 [8), ‘¥
R A EERE, A 184.96 mg/100 g.

HHE 2 v A1, FRAP VENAS St ELRe 1,
ChrittadRl > EERY > REARL . ABTS' H
HAEER RN E S, HiHagl > RER >
‘BB s ORAC A H HEMRURE Syl e, 3%
A > SRl > RER ;. iR DPPH
H A hled, Frtadl > il >
AL . AR TR (R 6), MR L
I G S R ] B2 AL R S B 7 i 5 DPPH K&
ABTS™ H H3EE AL 1 2 2% EM X (P<0.05),
L FRAP J ORAC L& #E fH KM (P>0.05); A
B S A & 5 FRAP & ORAC 775 #% & % 1F
9% (P<0.01), 15 DPPH [ ABTS' H Hi &5
Brfe 25 E IS (P<0.05); FLRM4EAR C
&5 DPPH Jz ABTS' H 53 bR A ) 24 B 3%
IEAHK (P<<0.01), 15 ORAC 45 & & i 2 11 AH
K (P<0.05). H XEARIELT & &5 DPPH &
ABTS' HHEIERAE R EEIEMHKKER. K5
H, My 4 =5 DPPH & ABTS™ H H3LiERRfAE
EREFEMMFKFTR (P<0.05), JFRFAHEE R NE
R ams, E&FFE RS EEAYgEE R C,
ST A YE AR R C & =X DPPH & ABTS' H Hi 2
TEBREE SR O R . WAL B B
I, (HSEEHER & EMYEE R C T ERIK, RINEUL
(1) DPPH & ABTS™ H H2EiERREE 1. FL, Sfd
&= 5 DPPH 2 ABTS' H H &G Bt /1 2 B & M
KKFZR (P<0.05, ‘Btz BT L8ei &Y
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Fig.2 Antioxidant activity analysis of ‘Xinshiji’, ‘Cuiguan’

and ‘Huanghua’ pear cultivars
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Table 6 Correlation analysis of total phenolic, total flavonoid,

vitamin C content and antioxidant indexes of ‘Xinshiji’,
‘Cuiguan’ and ‘Huanghua’ pear cultivars

REAMIEAE EBeE® EXMeE %AFCEHE

FRAP 0.80%* 0.27 -0.51
DPPH -0.71%* 0.68* 0. 90**
ABTS -0.71* 0.75% 0.93**
ORAC 0.96%* 0.05 -0.77*

oot %% S ARE 005, 001 KFERE. MEE
A (UERE).
2.4 FEK f AL o B E M AT

Z I EAEE (PPO ) A 51 Rk B2 1
FEMEK L —W, ZEEERE R T2 w2
Jo7 S Ak R B B B S AT P AR AR, TR R
RS IR KR LA A R R 7 f e
SR LLEH, =ANEMIALE PPO B E M 2 1)
AR —E 2, Hrb Hritalsy” PPO B iE i
SR, [HZ B EE S PPO BEIEIEA 55, B 5EY
W R Z Wy & AR A MY, Rk, B ALR
Moy AR R P IO 5 B B P 5 S A 5 R P 2 DA B 3R 5%
HREGAHEN, ERRREERES, T8
it (POD i) ZEH5ARMEME, MIEKTRLA
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TR, AR [ POD MERE MR E, 53R 1
RO S BB (e ¥ POD
TEHERAR, RIMH RO AR E.
®7 @R | CBER . CEER PPOE.
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Table 7 The activities of PPO and POD in ‘Xinshiji’,
‘Cuiguan’ and ‘Huanghua’ pear cultivars

A PPO Bgi&/(U/g-min) POD B47% /(U/g-min)
e AL 32.82*1.56° 248 +0.19°

R 23.81+0.49° 437+0.15°

HA 6.15+0.67° 1.20 £0.00°

2.5 AR ARG

Tk 3 o o e BRI 17 AN BAL TR AR EAT
PRiELl, THAR EBEIRARIN E R S A . R
# 8. LMFIEE AT 1.0. BEE ETTRE KT 80%
(TR R 58 R AN . R 8 4, Ty 1 s
fiEE N 19.38, BT Z TR N 74.54%. £ o>
2 RHIEE R 6.62, RAR T ZEDTHAEE N 100%. BRI,
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ABTS H HEERE. HEEAEKR & &, PPO Mg
FMEPESARR TR bR, SO T AL A oA A SRR
Yo TR 2 AF TIRIGE B ER 25.46%, FEA
W E & & pHE. ASFEBA A i &
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WK 100 FEBRK, 256 Mg 34
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Table 8 Characteristic values and variance contribution rates

of principal component analysis of fruit quality indexes of
‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

AL RIBAF A
PN . RE L RAH
Do IR Ewak apem D2 £
¢ /% Y

PC1 1938 7454 7454 19.38 7454 7454
PC2  6.62 2546  100% 6.62 2546  100%

®O ‘LR’ | ‘EEHR | BRI
aa TR AR A Y BT AR BE
Table 9 Principal component loading matrix of fruit quality
indexes of ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

e R AT EN Tl A2
FhEM -1.00 -0.01
¥RE -1.00 -0.02

PR b 0.99 0.07

B 0.99 0.08
HAECAHE 0.98 -0.17
ABTS' A whifiR & 0.98 -0.18
B -0.98 -0.19
HHELREE 0.98 0.20
PPO B&% 0.97 -0.23
Wbk 0.97 0.24

ik i 0.97 0.26
amiesz (F) 0.95 0.31
EEBAF -0.95 -0.32

=) it 0.92 -0.41
TREREE -0.90 0.45
ORAC {4 -0.89 -0.47
DPPH A w iR %E 0.88 -0.48
it & -0.85 0.53
amiesz (R) 0.81 0.58
3 -0.79 0.61

POD #7% 0.74 0.68
Tl BB e E -0.44 0.90
BEIAE 0.46 -0.88
pH {& 0.48 -0.88
FRAP 14 -0.48 -0.87

& miet e (4h) 0.54 0.84

223




MR @i

Modern Food Science and Technology

2025, Vol.41, No.6

F10 ‘HER’ | BREHR .
EFRAHHESEERS
Table 10 Principal component analysis and comprehensive
score of ‘Xinshiji’, ‘Cuiguan’ and ‘Huanghua’ pear cultivars

R W

T AR FAm HERT g
PCI (y,) PC2 (y,) (y)
Frse sl 3.00 -2.40 1.62 2
ENERS 2.06 2.72 2.22 1
FH -5.05 -0.32 -3.85 3
3 g
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