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Effects of Different CO, Volumefraction on Fruit Browning and

Quality of ‘ Whangkeumbae’ during Controlled Atmosphere Storage

Wang Zhihua Ding Dandan Wang Wenhui Shen Chunmiao Jiang Yunbin Tong Wei
(Research Institute of Pomology, Chinese Academy of Agriculiural Sciences, Xingcheng 125100, China)

Abstract

With 3% O, concentration, effects of different CO, concentrations on fruit quality, post-harvest
physiology and tissue browning of ‘ Whangkeumbae’ were investigated by using accurate CA match air
equipments during shelf-life days. The results showed that different treatments of controlled atmosphere
(CA) could delay declining of fruit firmness. Furthermore, under the treatment at CO, concentration of
zero, the fruit respiration rate and polygalacturonase (PG) activity were obviously inhibited by CA and
there were no browning reaction on the pericarp and pulp with high firmness and good flavor of fruit after
180 days storage. Under 0. 5% CO, concentration treatment, there was light pulp browning. According to
the experiment, 3% O, and CO, concentration of 0 ~ 0.5% was optimal condition for CA storage of
¢ Whangkeumbae’. ¢ Whangkeumbae’ pear is sensitive to CO,. When CO, concentration was more than
1% the fruit browning were more serious with increasing of concentration of CO,. The results also
indicated that PPO activity and the content of ethanol were important factors of browning reaction in
‘ Whangkeumbae’ pear.

Key words ¢ Whangkeumbae ’ pear, Fresh-keeping, Controlled atmosphere storage, CO,

volumefraction, Tissue browning, Quality
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Tab.1 Effects of CO, on tissue browning index of
‘ Whangkeumbae’ pear fruit stored for 180 days

EERTY CK TO TO.5 Ti1 T2 T3

PPO 35/ g+ min ™' 27.50 19.13 25.13 16.38 24.88 20.13
B2 W) & f/mg-g ™' 3.950 3.575 3.200 3.350 3.300 3.300
AR R4/ %

gt /mg- (100 ¢) = 0.751 0.148 0.266 0.112 0.113 0.419

60.97 58.46 52.54 47.87 48.03 61.59

N /mol-g™' 0.95 0.74 0.72 0.61 0.35 0.34
R B AE H %

R FEE % 0 0 1.0 11.0 6.0 5.0

50.0 18.0 29.3 26.0 21.0 40.7

R AL H % 0 0 0 0 2.0 8.0

CK RS2y R0 18 72 15 B PPO I& 1 (B 261
e OESRMN _BEEEYE TS AN
ARFR (3R 1) o XoF 50 48 728 48 BOA 1 o 48 A 2R 47 [
BT (32 2) , J BUR 048 72 15 %S PPO 3% 1 X
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Tab.2 Regression model between core browning index and PPO activity, phenolics, ethanol, MDA content,

relative conductivity of ‘ Whangkeumbae’ pear

EiE7N [l 5 56 & MR ZRER B2 ) 5
PPO iF 1 Y= -27.7205 +2.638 55X 0. 920 188 P<0.01
2 ) i Y= —48.7029 +23.081 9X 0. 520 987
V- 3eg Y =16.7605 +46.676 1 X 0.951 045 P<0.01
NS Y =13.3979 +28. 197 4X 0. 548 701
ARX HL R Y= -36.7528 +1.2309X 0. 629 201

WA 1AL X TS AR A IR B, T3
50 18 2 B o R 2 T T A
4 AL, T O AR S AT

IR R B3 USRI LB R 1R RS CO, (R
BT IEA M . 25 R R, 18 4w CO, R4
AT LA P T R Y A R, T IE R S (H

AEBTN R RO WA RS CO, (R B RT3 B0 & By R CO, 5K T A 24 72 | [) i
HEATEIEAMT (2 3) , KRB & &5 CO, K] HRKE LW,
3 ELFEW_BAE2 ROBTHEB TFREE(Y)S CO, FRMH(X)WHEXXER
Tab.3 Regression model between MDA content, core browning index, respiration rate and CO,
volumefraction of ‘ Whangkeumbae’ pear
R [EVEPSESN LEPSEY S 5
NI Y =0.753 276 -0. 154 8X -0.95427 P<0.05
P LR R Y =20.444 +5.043 1X 0.688 73
P R 54 o Y=5.1095 +1.4827X 0.917 35 P<0.01
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Tab.4 Effects of CO, volumefraction on respiration

rate and ethylene production of ‘ Whangkeumbae’ pear

i e i/ d
Wl -
4k 3 12041 12047 180+1 180 +7
CK 4.15 3.54 4.90 7.50
TO 4.23 2,66 4.37 5.90
10. 5 4.61  3.00 5.48 7.10
W% 38 )% /mg - kg ™' +h !
TI 6.38 3.50 6.60 5.81
™ 7.84  4.05 8.03 7.32
T3 6.38  3.86 10.40 9.36
CK 4.31 4.80 4.43 4.78
TO 4.23  4.09 4.25 5.37
10. 5 4.41 412 4.59  4.91
LI BE R/ pLokg T eh !
TI 4.50 4.82 4.22 5.24
™ 4.36 4.50 4.42  4.99
T3 4.21 4.18 4.67 5.84

A, HoAt 4 A AL B A BE BE 1 B BT CKG IE
(180 + 1) d B, TO fifi B £ £5 & 4F, . ¥ = T CK,
TO. 5 AOGf B Jg 3% = T T1, %5530, T0 A1 T0. 5 M
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Tab.5 Effects of CO, volumefraction on firmness

and PG activity of ‘* Whangkeumbae’ pear

S - T 6K 1 () /

JLBL] ' 120+1 120+7 180 +1 180 +7
CK 4.80 4.62 4.43  4.42
TO 4.77 5.00 4.65 4.51

TO. 5 R X/ kge om 2 4.96 501 4.64 4.57
T1 4.74  4.95 4,40 4.55
T2 4.73 472 4.47 4.50
T3 4.68 5.15 4.47 4.51
CK 2.778 1.846 7.045 6.321

1
TO 2.256 1.770 5.349 5.266
105 b s bt v/ moleg b1 2282 1561 5,825 5.738
T1 2.292 1.965 6.151 6.049
1

1

T2 2.206 .779  5.961 6.015

T3 2.297 1.881 5.680 5.218

ARSI 180 d i, CK SRS iy m] 35 18 [ 2 )
HET S MRRAL(FK6) . CK 55 AL
X 2R S AT [ T 5 e 2 o A R I A
So ALK, P TR R g ) A TR X
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L5, CK R BE R g 24, T2 M T3 (9 18R 2 1R
ERR S8

I AT, B 4 LR SR 180 d B, CK 2R 5
WKL 22, A SR, R A 435 TO F TO. 5 R 0 2R
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Tab.6 Effects of CO, volumefraction on SSC and
pH value of ‘ Whangkeumbae’ pear
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L -

b B 120+1 120+7 180+1 180 +7

CK 11.7 12.0 11.9 11.6

TO 1.2 11.6 11.1 11.3

T0. 5 ) 1.2 1.1 11.3  10.8

AR Y & i %

Tl 11.3  11.2  11.2  11.0

T2 11.8 11.8 11.2  11.0

T3 1.5 1.6 11.3 11.1

CK 4.78 4.83 4.76 4.84

TO 4.87 4.85 4.81 4.94

T0. 5 4.85 4.83 4.86 4.96
pH {H

Tl 4.89 4.88 4.84 4.89

T2 4.94  4.97 4.89 4.96

T3 4.93  4.95 4.95 501
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