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Evaluation on fruit texture and quality of different

pear varieties during cold storage
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Abstract: Objective: To determine the key points of pear quality
formation and deterioration of different Pyrus pyrifolia pears
during cold storage. Methods: Zaoshengxinshui, Hujinglil8,
Hujingli67 were used as materials, the fruit of three varieties
with the same ripeness were stored in cold storage at (1.0 +
0.5) °C and relative humidity of 85% ~90% for 60 days, fruit

texture, total soluble solids, titratable acid, sugar and acid
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contents and 10 sensor values were determined every 10 days.
Results: Hujingli1l8 and Zaoshengxinshui were the typical type of
fructose accumulation, Hujingli 67 was the type of sorbitol
accumulation, and all three varieties were the type of malic acid
accumulation. During cold storage, the fruit of Hujingli67 can
maintain higher firmness with peel, firmness of pulp, crispness
and chewiness; Higher content of glucose, sorbitol and total
sugar; Stable content of titratable acid and malic acid; The
storage flavor is less controlled by the cold storage time;
Through the cold storage technology. it shows rich in storage.
Hujinglil8 is superior to Zaoshengxinshui in peel characteristics,
compactness and crispness. Hujinglil8 has high fructose, malic
acid content and fructose/total sugar. which can keep high

sweetness and acidity, and has strong flavor in storage.
Zaoshengxinshui is easy to be softened, the content of titratable
acid shows a sharp decline trend, the comprehensive flavor is
regulated by the storage time, and is less resistant to cold
storage. The volatile compounds in {ruit of Zaoshengxinshui and
Hujing pear 67 were obviously changed, especially the volatile
compounds such as nitrogen oxides, methane, sulfur compounds
and ethanol. Conclusion: The safe cold storage periods of
Zaoxinshui, Hujing pear 18 and Hujing pear 67 are 30,40 and 60
days, respectively.

Keywords: Pyrus pyrifolia; storability; flavor; electronic nose;

sugar and acid; texture

HAEBOK AR AL 18P B AL 67 2L W R ARl i
T AL B 27 B AROR R AR WE BT L R 3 A D AL
Fift s ELA SR A G L A A B R R e R R
5 R ek i 0 L T T B T 7 R R R AR M AR
anFit L RRRLRETE 2 B I A O I R 20 R i
fr U KL S 3P A v L o 8 2 T W SR B o A T D
JEH R UL AR AT AE K2R 92 10 R 3 (EL K30 14 AR ) fe
SRS B R R RO A R A RE R T S R TR S Y

125



126

s 5 R 8 STORAGE TRANSPORTATION &. PRESERVATION

1 F R S A

AL 2 G5 R 92K 5 AP B T R AR I AR, TR A
FRA I RUBRTT . R | 6B R R RN K 4 o R A i SR
SEAR T B R E T, AR RS R JE M, 5 TR
o b RS J% 0 b [R] 22 8 E A G B R R SR SR R
110 P4 AR RS AT T g R ST KU R € AR S
SRS I A G B R S B SR S
JRUK Ty Rl 6T 0T B LA e A5 T THT AR R HE A AR
A AR RERRL PN R EREFBR FZESN
LU A I SR R R R SR AT SR O b G B IR S 1 i
R e A B AL LSRR | L A A A B Dl R,
R RGBT A 53 & WA AE 25 5 X0 B0
W A MR 3 R R A T R B 30 R A L
P A0 e AL ST o LR LS SR N MR O
SESR R 5 ST B A I AR SR R SR IR 1 B R
Wy, Y SR 0 AL R S 1T A IR R R S A )
K0T 5 2 7 R W SR S R L R O A T A B A 1Y v )
FERET L e T RS AT R S AR LR E R
TEAH G , 5 S50 0 25 KR

5 0% VR W) o 2 R e Y 9 T 3K R A R B AR S
NIRRT EE RN N SN RN S SN T SN R SN
o4 Bl & s oy e He i e 58 TR TR B AR 1 4
AES, BT AR MH Corrado 77 2 H, 7E R T HY
TS P T S R S e T A O T R
— 7 YN T AE R S AE i A 90 R 40 [R) 1 26 43 A
N AESJPSMERAE -2 25, B FREARATRME
AT DX 43 it b 22 5 38 T X 530 05 R % 28 300 ) 4 2 ) 5 A
ARAREET Sy RN B A T AR 2 —

T 5840 LA 38 % 15 S5 AE 8L L B 38300 R Tl ) B A 5 K Lo
M 18 I AR AL 67 Jyiabt , I s ¥ N IA] 3 AN b AL R 5
T Hb B PR R R IR O RS 2R S JBT M R T 2%
SEEEIEAT IR, S 00 AL SR 1 3k B ORI OR IS R 5 B R 1 B
R BEHEARE
1 BR S5k
1.1 #etEN=E
L1.1 R AR

AR AL 18(HI18) P AL 67 (HJ67) FL R
52:2021 4ER A 1T A B EBE AT 25 A I I SR AT
FE 2.5 mX 3.5 m, W #% 10 45, R ERF A, LIERZF
HER HEWE B g, L — L A K IEH . 3 A& A5 T
30 FRA AR R AN FE S 1.2 mo Ak Bt DL R 4 1A BH 1 SR 52, 4Bk
BEDLR A 50 A B — 850 K/ — (3R )5 T R
FTOHUAER A5 Y SR 50, SR A S 7 BIE 3% E 1 T 3 [
R S sV B BEAT A M TR AL I RS A
A B2 1,

BEoss #2023 F 1 B | RSN

F1 BEARINEMRRERRE
Table 1 Quality of three pear varieties
RS W] E
it KAl B M SR
" W /N e/ %
BARK TASH JRKOSOEEEE 9~12 11.2~12.0
PR 18 TASH O RGg@ihdEa 8~12 11.8~12.8
PR 67 7TH 200 RGg@iEEe 9~12 12.3~13.5
1.1.2 U5 E%&
By 55 PR 8 4% . 0.03 mm, % B A28 B AT BR AN &) 5

AL : TA. XT. Plus B, [H SMS A #

B AR AR (B35 - E2695 B, 26 [F Waters 23 7 ;

FE B LML X-22R B, 26 [ Beckman /A A 5

e 4i 1Y : Eppendorf Concentrator plus TM %I, 3% [
Eppendorf 23 7 ;

T 464 . PAL-1 8, HA ATAGO 27 ;

M5 . PEN3.5 B!, ffi ] AIRSENSE A H],

1.2 WA *E

1.2.1 IR Ab 3 ¥ R AT A RS CE T AN R R
0.03 mm K PE Bij 55 {7 ff £ | P94 MR A 38 0} oy, 10 2
PRI B (4.040.5) °C  AHXS W BE S 8590 ~90 % 14
JEHR T 24 ho REASIE O A s B OB TFIRE N Q.o+
0.5) °C HIXHIBEE 85% ~90% (¥ i IV 60 d. 44
A 3 W E L, B EE 300 R, B4 M A I
900 MHRSE, A EFA 10 d B 30 AN 5 52, X v 0 )
SRS A W]V T TR R  E R  REOWE L A M L SRR
WAL EE SRR T IR X i, 10 A AL A% IR N {E
EARAR AT AE

1.2.2  f8brE

(1) JUH < FH TR AS0kT B 2R 552 285 308 ) R T 0 1) IO 4
PEFEAT I 52 L B A R S (P/5) B AR 5 mm, I R 5 RE
60 mm/min, MW X B B 120 mm/min, Ml F # B
600 mm/min, fil & 77 0.5 N, % 1 IR FEHEE 3 mm,
T SR R R R RSR R WG 54 2 YRR EFE B 20 mm, ) E R
PRRE BE AL IR B S B R A M

(2) AR DR W & A WUZE A o 008 X R R AL 2R 1A
20 CF , JH T4 B D7 D6 A0 5 oK 28 s B 1 7 YR A AT A
[ B ) et s A UK B AL 30 A SR Sl A7

(3) ]Vl R R O &« B ALIR 18 A~ IR 52 % 3 X BRI A
PSR AL 3 A3 A TR AT A v T (LA SE SR R =,

(4) JEME B A0 R AT LB R AR R
B FEHLEC 18 AU ST AR X AR S L % 3 A E
B IRPIR DT R R E .

(5) BT 5 A% R 25 0 o7 M - S MR 0 ST IR R
YEME W, ] PEN3.S TR HE A 7 5, A S1 05 & o482k
(W10, S2 A AL (W55).S3 &K (W30). St &K
(W6S).,S5 % 4 (W5C), S6 W k2 (W1S). S7 B fb &



F&M | Vol.39, No.1

(W1W) ., S8 Z B (W2S) ., S9 35 i 2> 5 A HLwi 1L B
(W2W) Al S10 %8 (W3S)10 4~ 2 IR 48 1k ¥ 15 R [ 41
B 5 AFURSCE TR IR, AR R 0,25 TR
60 min fF#ATIME . % &AL 400 mL/min Ji# 8
IR VR A 60 s, 4G IR E] A 240 s, HBL 168~
170 s Ab 1~3 DM REAE S 1E R 40 BT i i) 4, AN FE
HEME 3 K.
1.3 #HE\aE

KA Excel B i 47 8048 55 31 4 01 IF 4E & R H
SPSS 22.0 B A 47 AH & 43 Br AL 2 M 43T
2 BRI
RELFMERELE
AP R Ve IR L 3 A R B IR T 2 R LR
PRI M e B SR S K S B R A R e T B R R ML R
JMERE . VR R, HI67 ST fe TR R W T HI18
LA BRI 35 4% T S AR LAY 3 A i Rl Y 2R B R
H—EER . SREEES ML L -0, B 20~
60 K, HJ18 A5 A 5 vk SR P 41 SURE 13 SR P G 1 A )
TR EE AT HI67 By . U6 SR ST b R R 4R Bk
IR Y s T 5 HI67 S ST A2 A 5 AR
PE—3E0 0T RS 30~60 KL HI67 RS KSR AR T
Fe HJ18 AR A B KRB R hEE, AR FE T
HI67 By, 16 B SR S0 S i S5 o 9 ¢ R AFF 5, %
JREF 30~60 K, HI67 JFSC MGk o 3 5 + HI18 AR A
HK BB HI67 550 T 45 47 Hb 40 5 5 [ 4 5 ks 4
25 b HI67 HES0HE F R | SR Py A R R AR O b o O

2.1

BEES WARMEICEHEIRBERRERETN

T HI18 HH A B K, B A7 72 9 5 1 5% 52 B B TG 19 Bk
[ s HI1S 55 10 5 B Rk L 58 50 B ARG 1tk £ 1 2B K
AN MR TR E2Es, — LT
WA~ it b T b A AL
2.2 RELFAAUERY BESMEERMILERMEILER

F P 2 BT, A R ), HI67 R A K R S T
P [T ) (SSC) % 1 2 5 TH /5 B i B #4, HI18 SR 5 SSC
RIS BT R BT 3 R A LR S0 I A A T
AR, SR M A S -8, BAH KR SSC
TR IR 40 R I, 5 AR TR, UL ¥
5540 K Ry H 5 BT AR AL 5 TG TR AU R BOR S KUk
MeARA 2, HI67 H52 SSC & & W #F w5 T HI18 Ml
AR BT b AR R T AR S A KU

VP ) BRI L 7] 2 R S I R R b SR O
A AT BEFE /N, HI1S FR AR T K SR ST R
WA EE AN BB & B B T HIe7. M O EH = T
HI67,5 HI18 FH A JiK fy SR A B A (HJ67 Ay 1l AL s
BRI S0 HI18 LA 57 (1 SR M/ Wb 0 2 & 7
FOKH HI67, 55 HI18 FLR 504 HI67 FEL A 8 K H it iy
G50 — B0 i — 5 UL T SRR o L o SRR

I3 A A AR A A R R LT
B HI18 FIRAE K SR & B 2 B HI18 L RLEE
GEE LTHaR L RAFKIL AR S B 2 TR HI6T
SR L B A 0 AR AR, U 3 A R AL R o
K5 BEAC B AE A 22 S B R R IR XL R A AR AR,
HI67 [ 45 B L 1L B4 B BB & i i 3 = T HJ18 i
AHK L BEBIHI67 1 25 6 5 = W) T3, 32 14 Jl B ] 34

30 12 80
z - 70
= 250 Z11
g i 2 £ 60
= 520, = 210, Eulll?
H= b X = & ¢ A
& : 15 SR ; 9 ; T L4 a
#2410 e RUERK B2 gr e RUEHIK K300 o mggik
E g AL S =R R S ATTE L = 200 - yilig
= - AT = - AT = 10r - Rigte7
0 . . . . , | 6 . , . . ) 0 . | . . . )
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
b e s 1] b5 s 1] TS s 1]
Storage time/d Storage time/d Storage time/d
(a) FpehlpE (b) RANHLRERE (c) HAMETE
= oor =60 X
Sp 8 L, a . 50
= a a T
{{i( g, —4‘}) b a i = E 40
%s&_’; R ﬁ:c 30
B 5 P e RUkgk L2 RIS
210 = UURRIS 10 - AT
%712 +\‘2)‘JHEH§'%67 | | | ) =) 0 | | | | | )
70 10 20 30 40 50 60 0 10 20 30 40 50 60
T st ] T st ]

Storage time/d

(d) RCESE

Storage time/d

(e) SRSMHIEE

NG FAEAN [ 7R R — I ) g A [R] AL B 22 0] 22 7 g 3% (P <C0.05)

A1
Figure 1

R 5% 4 R H 4

The texture properties of {ruit

127



iz 5 R # STORAGE TRANSPORTATION & PRESERVATION

—_
=

BE

25583 | 2023 1 A | RAEHM

. Tep 140 400 e RUERUK e piadls
14 . Bg =357 - PihAleT
) 50 .
e 3 Zin
D g12 4 4 £10 <t§25
1 bg £ g % £ 205,
= I b c T = T g g 15
%00 . ek R g g -~ BUEEK B 3o
= =R = H i 1] 10
T2y =P ERAL8 7z 6 = P AL g
= e g +{}7|1Er'1§5 Z; ‘5‘8 +{)’|Eﬁ'ﬂ§3 G:’ 8
0 10 20 30 40 50 60 & 0 10 20 30 40 50 60 0 10 20 30 40 50 60
T S Hs i] T S HsF i] T JHsF 1]
Storage time/d Slarage time/d Storage time/d
(a) ATEVEREIEY) (b) BHk ) Az
=701 —~70r " PAFUK =AU 70
! D =] o
{z" 60 _@o 60 AT a % 60
g5 2 50 ! 5050} g 350 :
4§ 40) T 40 % 40
§§3oh ® 530 2230
s 20! b e BEgk =< 20 ENN +51ia&ﬁ7k
% 10L - LS E 10 :5;10 +{}_'Ell:ll:iifg
E o URRRST F = AT
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
I ] I i ] i ]
Storage time/d Storage time/d Storage time/d
(d) Huk (e) INEEE (f) Rl o

INE

B2 REWMHyfs

3 T B[] 2 7 () — B[] 50 A ] b 3 22 ) 22 5 3 (P <<0.05)

AR BT

Figure 2 Changes in sugar components and contents and fructose/total sugar
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