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B, RET AT A AR A R AR, B
6000(PEG 6000) . Triton X-100, b 5% ik HL 4= #) R
FoA BRAS w 3 B M M BE R (PVPP) , L i BT 7
TAHARHE A A BR AR L DL 5035k 2 B 4l
%,
1.2 MUE5EE

GY -4 it SRS Bt A ntis & A B A TR
/3 F] 5 CR-400 0% (6,22 11, Al g (BTN ) A5 A7 B
3 aE] s PAL-3 FHEEC M R, 1 T Tl B
AR A GC-7820 AV AR IEAX , U F 2 o FAX
75 1% % A BR N 7 ;Thermo Evolution 201 %48 4h—
AL AR, T AR RE R A R F] 5 PC-3
YRR FLZS TR AS LRGBS
Allegar 64R =3 V3 ¥R 2500 AL , 95 [ DL 5 & /R
/8 F) ; PBI-Dansensor {8 45 10 75 43 B8, 5% AU A%
IR (i) A BRAF]
1.3 AEFHE

Pk 2 300 SRR ALK , BEVLE4 53R 5
By, Horb 2 4y RS2 28 2 kPa U A BR IS 43 T
(20£2)°C(2 kPa-20 C#4) H1 (4+2)°C(2 kPa—4 °C
) A NI D9 2 O SR SE 4 25 kPa b B S
43 T (2042)°C (25 kPa-20 C4) Al (4+2)°C
(25 kPa—4 C41) 214 T I8k s Tl A 1 45 i T (20«
2)°C 101 kPa Z5 /4 F AU 5 Bl B2, 1E % 1]
20 (101 kPa-20 C41) , I T4 il &b 31 >4 K JF 4R B
FELIC AR 0 K, 4540 BEAEL 78 0 4514 T IFE 1 A4~
HJE T (20£2)°C 101 kPa 2 F #E 47 )5 24, i R
WS RS R A 0 K, BRI 5d, HY R
I 7 BT R D B T A R S A A 5 [
FH NP R TR A TR R, T-80 CAIL,
T H TR,
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SRR AR AR DU EE A RO RO /N SRS
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2 a'<0 H b0 B, ho=tan™ (b"7a’)+180 (1)

20 >0 H 60 I ho=tan™ (b'/a") (2)

B2 0 S 2 MR R A vk . R SRR
Hl| 25 3% Hz |, 6 LR A A S BE BB 3 Ab AT A2, HX

FEIE
1.4.2 AT PE DR Y Ra] i BRI AT
[ ¥ (Total soluble solids, TSS) & & % H F+F
W EE I

7] i 7 MR (Titrataeble acid, TA) & &M &%
FHR s 0 SRS R R HpE T S AR 10.00 g, %
B 100 mL FEMBOIFERZZE, YR HFE
30 min i 38, B 20 mL T = A A 2~3
1% B Bk 78 7, 2 FR & 1 &8 AR 41 W (0.1
mol/L) % & 4] By (0 A 2 N A (B, B
) 7 O 240

AT o i (% )=V =Vo) 00 (3)

V.xm

Ko V—HF 4R S R B mLse
NaOH ¥ i, mol/L;f——4r 55 R £ (VLR R
11-0.067) , g/mmol ; V\——iif 7& # it B i #& NaOH
PR R mL; V—i % 28 18 7K 1/ #& NaOH A& 1,
mL; V ——f & I i B8 AR B mL s m——FF &
Fit e,

143 WFRSRES M BHCERIE 2 Sil-
va SFUR 7 2 IF s AR, A Ak PR ZH BEHLIC 8
AL 4350 E T 1000 mL BEES B AR, 25 B S
T (20+0.5)°CE 46 1.5 h, i PBI Dansensor {#
PE T2 43 A G 72 BE bR oA A — Al % . PRI
S BE DL/ IN I g T S SR SE R IR CO, 1Y BT 2 R

1-96;2(‘/002 )

2o VB BR R B mLs V o ——bE A o
CO, WA R4 80, % 1.96——%% e R B sm—— 3
S g s t—— I E B b

S BT T AOAR G35 i U 5 | D A /N I
BT 5 RSB SRR RN

WU % i [mg COo/ (kg+h)]=

AR L (kg - h) =V (5)
mxXit
H e SFE AR 8 A RE AR T 2

Fra WL/ V—2% P25 2% 1 R B mL i ——
SE BT R  hym—— RS i e

144 Sy RIS E IR AW A 2 R )
Z: IOE A vk Hig A sl . ARy 1.00 g
WOHRRN, A 1% - EER, BAET 4
CEAF REOELIRHE 20 min, T 10 000 r/min 4 C%
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P80 20 min, W2 35 AR 24 280 nm 1 325
nm AL, DL 1%3h R — P BV T A5
x,
1.4.5 WA WEGR 2 S ALRHE EA e o
ALY B (Peroxidase, POD )6 M i & % FH A g AR
W3k , 22 W %8 fL i (Polyphenol oxidase, PPO)3fi 4
W5 SR FH Ltk | 35 2 IRt e A1) O ik iR AT
Mg, FRELZY 0.50 g W URFE AR BRI, A 3 mL
1) 2 B 2% i, TR 21 )5 T 10 000 r/min 4 CA1FF
B0 30 min, WeAE H -3 TR R R RO

POD J i & & 4 °F 0.5 mL % +3 mL 25
mmol/L &1 A B3 ¥ i +200 L 0.5 mol/L H,0, i&
W, 5 HAE 4 min TR 470 nm 2R TG EE Y
A . DA O A2 46 0.01 9 — B iE )
A7, B POD 3G PELL 0.01 AOD.gg,/min- g £

PPO W& Z2 U0 ;3.0 mL 50 mmol/L. Z. i -
TR M (pH=5.5)+1.0 mL 10 mmol/L 4B %
T +100 L B W E HAE 4 min TR
420 nm AW BE AR AAE . DA A B WO AR 4k
1 A — B S804, B PPO 3% 1 LA A ODagond/
min-g FIR
1.5 HH\HH

A debnill e ¥ A 3 WLl b, i SPSS
21.0 B A F Origin 2018 B AF 247 G831 0 M1 4
., KR E 225087 F Duncan’s #5635 17 i
FEE ST, P <0.05 BF RN 22 53 B 3

2 #RE5W
21 BEFHEMERAIEFERABENRA
R P B 22 i

Kl 1a J2 g R AR ST 5 200 A8 v SRS 3R
P AS AR B0, BT LA H 80 I3 AT DL E 28 F S A4
Ja At R R B i, NEL 1b AT 7R S G
PR BT A 4L @ (he) ¥ B F RS R
T 1A A5, A A B 1 ey 25K T X IR
2 (P < 0.05), 3% 15 B A Ul F I 58 40 ), pg SR A4 2R
SRR EING SR AN R 6l 5 2%
PR R R B ER(P>0.05), ki
5 AR A3, 7255 10 KA 15 K, 45 kb3
ZH B ho R T X BB AL (P < 0.05) ; A [A] sk 4%
R4 CRBRA B 25 = F 20 CARPEAL (P < 0.05),

UL 25 kPa i 2 kPa 9 F 78 4% 14 34 BB AN 7] 2
i SIE 28 55 J ik A v R R A T AU e R
JEZ IR 2A B [EE HT . 72 J5 24 20 d 1,25 kPa-20
°C..2 kPa-20 °C .25 kPa—4 CHI 2 kPa—4 °C{J h°4}
) e BR R 1.92% ,2.09% ,2.52%F1 3.51%, H 2
kPa—4 C4l ho¥ i 5 THEH (P<0.05), Ui
2 kPa—4 CI I 8 A 22 2 52 4 Bz e v i A00CR i
I X5 1a S5 RA—B0, AT ARG A B, 1 2R
25 12 °C 10 kPa 980 V758 5 ml A 304 9 R S
E e R0 Kou SFHFSY & L, 70 kPa il 40 kPa
G A B AT A — R R 3 0 R 2R B
fiff P12 HRET 2R 1A B, 2F T 90E 28 35 i 110 7 21 3R
it SRR, U g X SR S A 1 AiE 2% 1 VT g
JEH TR TR K N REOARY
I ST AW S a1 1 LB Sy R R E S AN

& e A4S 755 O R, Br A 21 5 oA 1 B
B 3 22 5 (P> 0.05) , 3 2% BA Ul 1 I 588 A 40 161
AR R R0 R R BEE S 2 ] A SE G SR A
T 2 R R R B DB 5 R IR X IR AT AR A
B B Y R B FE A 3 T H B4 (P<0.05) ;78
5510 K, S A M4 B M2 R (P<0.05), HAab
FHEH 55 HE2H [H] A 1) i 25 22 = (P < 0.01) , 3% K W]
VT I 7 R i 2 E 2% g SR A IR S S et A v
R [ S SR sz Al , B RIROR K/ R 22 kPa >
25 kPa,4 °C > 20 °C. B 5 S USIF 5% % B, 80
kPa 3 H I8 AT 38 2o 400 ) ' 1S SR b B2 FLBE
il 155 M 22 B L W T R R T S Lk DR A K
fiff, H0E 2% 300 SR S WE B R R, RIAE, R
A% 3 0.025,0.050,0.075 MPa I 1 4b BE ) fi
57 T N IR S el R R R R L H k]
D, U D RS 5 T e A 0 4 T R R P
S T 2 R) SR S A0 R A i T B SR A
Yy IO ) I e, S T AE % R SR AR
22 BETHEMEAIEFERERIATIYE
[ 72 40 A0 7] i RE R A E R B2

TG Gt RE AR AR SRR AT ML
b AT T . IR AN 2 A R B TSS
S ETFHE R E 2a o AT AR 7 U YR 45
f,25 kPa—20 °CHI 2 kPa—20 °CZH ¥ & 2 & T X
M (P<0.05),1 25 kPa—4 “CHl 2 kPa—4 °CZH 5%}
ML T 22 5 (P> 0.05), X B 20 C& M4 F
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Fig.1 Effects of hypobaric storage on color (a), hue—angle (b) and flesh firmness (c)

2 kPa-20 °C

ssessslssslasclsse
loeelrsnsranrasran
seeescnssionsises
sesonsdosdsal .-

(a) RS F

25 kPa-4 °C 2 kPa-4 °C

101 kPa-20°C 'S kPa-20 °C [RN 2 kPa-20 °C|
RR] 25 kPa-4 °C KPa-4 °C
I5raaa aa
FER agad
N ey a
i 12 2
B N
o 7 b“
B & R i
= = ]
£ B\
N k
% A i
< 3t N
= ZNs
4 NS
0 N F
0 5 10 15
Jii B[]
Post-ripening time/d
(c) 5L A1

of ‘Nanguo” pear during ripening after storage

Y I G ) R SR A TSS A = 3 A A & B
IR A Bl T — 25 00 98 He I 403 ] TSS 5 & 1Y
o, IE R angk, WE 5 REE 15 K 2 kPa—4 C
MR TSS TS THEHP<0.05), XK
WA il 5 0 AT B ] 40 ) g SR AL A I R L 7R
AR S22 0.025,0.050,0.075 MPa i J& 4b B
TSS & it s BB AR 4 Hb 4 5 75 4 i /K °F 1250.05
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JESE ) TSS 7K -2 a3 s 2% B 1) B ARG 50 11 45
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Hop g, Rl TR I R R g AR Y
ARG A AE R, 55 5 R A4 M TA &
IR B R KME, B A LR % 2 5% (P> 0.05),
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59 3 (P < 0.05) , 3 & W ol F Y5 147 W] 4170 7] g SR
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J Ak BT I A A A AR S TA B R B
0.025,0.050 MPa #i1 0.075 MPa 43 J5 0 CIt 8
()5 A5 S50 TA 7 B 4EFF TR R /K 100,



206 R il 2023 4E55 11 0]
1101 kPa-20 °C [/77]25 kPa-20 °C XX 2 kPa-20 °C 1101 kPa-20 °C [7J25 kPa-20 °C RN 2 kPa-20 °C]
B2R] 25 kPa-4 °C 2 kPa-4 °C B 25 kPad °C  [Bi2 kPa4 °C
16.5 0.55

16.0
155 F
15.0 F
145
14.0
135 F

VA R W

Total soluble solid content/%

13.0 F

53

Ji FA T R]
Post—ripening time/d

(a) PTHEPEIEE ) &5 42

0.50 |-

®

N
0.45

W 5 it

Titratable acid content/%

0.40 1

SRR EEEEEEEEELD

)
L

N

ANANNNNNNNNNNNNNNNNNNNN

SO T T B DT EEEELDLE

S SUUNSSSSNNNNSSSSNNY

Z

035 | N

0.00

o
b2t

0 5 10 15 20
S A ]
Post-ripening time/d

(b) AT {7 72 R 5 4t

T AR/ ING FBE R R [ b BT 22 ) (19 25 5 35 Pk (P < 0.05) .
B2 MEFEMEAIEFERARILTAIEERY (a)MATHERb) EEHZI
Fig.2 Effects of hypobaric storage on the content of total soluble solids (a) and titratable acids (b)

of ‘Nanguo” pear during ripening after storage
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of ‘Nanguo” pear during ripening after storage



236 H11 W

R R T @y R AL B AR R B B AE 6 R el 207

FEC T 1) 7 ot SR S 0 WP I S8 23 4 3R HL I i g A
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XFREZH (P < 0.05) , 33 15 BH U6l 7 706 1 SR A4 I 2
LR A R BRI IR L A BT
RS IR Y eSS 5 K, HACHEZH R
S 0 VA 1 B S5 AR T B AL (P < 0.05) , ik
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Fig.4 Effects of hypobaric storage on total phenols (a) and flavonoids content (b) of “Nanguo” pear during post-ripening
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Effects of Hypobaric Storage on Ripening Progress and Antioxidant Capacity of ‘Nanguo” Pear

Abstract
pear,

pressure conditions for one month before being transferred to the condition of

Chen Jingxin'?, Zhang Yali',
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To investigate the effect of hypobaric storage on the ripeness progress and antioxidant capacity of ‘Nanguo

pears at commercial ripeness stage were used as experimental materials and stored under 2 kPa and 25 kPa low

(20+£2) C and 101 kPa to simulate the
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ripening progress and observe their ripening quality and antioxidant capacity. The results showed that 2 kPa and 25 kPa
hypobaric conditions could maintain the ripening quality of ‘Nanguo® pears, the yellowing of the fruit peel, and the re-
duction of fruit firmness, total phenolic and flavonoid contents were inhibited. The contents of soluble solids and titratable
acids were maintained well. The appearance of respiratory peak and decreased ethylene release were delayed. Meanwhile,
the activity of polyphenol oxidase was decreased, and peroxidase activity was increased. Notably, 2 kPa hypobaric storage
at (422) °C performed better to delay the ripening process of ‘Nanguo® pears after storage, and their antioxidant capacity
was also maintained well.

Keywords hypobaric; fruit ripeness; color; respiratory peak; peroxidase



