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Abstract: [Objective] This study aims to develop suitable packaging strategies for sweet cherry varieties with
different respiratory characteristics. [Method] The sweet cherry cultivars ‘Lapins’ and ‘Regina’ were put in
closed systems with different O, volume fractions at 0, 5, and 10 °C. The changes in O, consumption rate, CO,
consumption rate, and respiratory quotient were monitored. Additionally, the changes of gas components, quality,

and physiological disorders were assessed for the two cultivars treated with polyethylene (PE) and modified
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atmosphere packaging (MAP) after 4 weeks of storage at 0, 5, and 10 °C . [Result] ‘Lapins’ had lower O,
consumption rate and CO, consumption rate than ‘Regina’ at the beginning of storage under the same
temperature. The O, volume fractions of ‘Lapins’ were lower than those of ‘Regina’ during anaerobic
respiration. For both cultivars, the O, consumption in the MAP accelerated as the storage temperature increased.
After storage at 10 °C for 4 weeks, the O, volume fraction of ‘Regina’ in the MAP fell into the O, volume
fraction range in the case of anaerobic respiration. The analyses of fruit quality, physiological disorders, and
sensory quality showed that the fruit firmness, titratable acid mass fractions, texture scores, and flavor scores of
‘Lapins’ and ‘Regina’ decreased with the increase in storage temperature. At the same storage temperature, the
fruit quality and sensory flavor scores of ‘Lapins’ and ‘Regina’ treated with MAP were higher than those treated
with PE. In addition, Analysis of variance revealed that cultivar x storage temperature x packaging method
significantly affected O, volume fractions, CO, volume fractions, and flavor scores. [Conclusion] ‘Regina’
displayed higher respiratory level and O, volume fraction threshold for anaerobic respiration than ‘Lapins’. At

0~5 °C, MAP inhibited the O, consumption, maintained high storage and sensory quality, and reduced the

incidences of physiological disorders in both cultivars.

Keywords: sweet cherry; respiration; packaging; disorder; sensory quality
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Effects of O, volume fractions on respiratory characteristics of ‘ Lapins’ and ‘Regina’ at different temperatures
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Table 2 Effects of temperature and packaging method on O,

=2

and CO, volume fractions of ‘ Lapins’ and ‘Regina’
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s \ 87 1 e o
L £ /°C 93 80% 93 H0/%
PE {0 %% 21.0+0.0° 0.0+0.0°
0
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iz 5% 5
MAP 6.2+0.2° 9.9+0.4¢
PE 2% 21.0+0.0° 0.0+0.0
10
MAP 4.6+0.2° 11.8+0.4°
PE U %% 21.0+0.0° 0.0+0.0"
0
MAP 8.240.1° 8.5+0.2°
PE .54 21.0+0.0° 0.0+0.0"
TN 5
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10
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Table 3 Analysis of variance results of O, and CO, volume

fractions
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Table 4 Effects of temperature and packaging method on the fruit quality and physiological disorders of ‘ Lapins’ and ‘Regina’

i ‘ j[a¢:1 Ay 5t ST/ ﬁj@t&lﬁlﬁﬁ% ﬂ/ﬁai@é o [P R %ﬁlﬁﬂﬁ’a’
iR /°C (g/mm) TR R % BB Ei R
PE % 310.73+4.52° 18.0£0.2° 0.66+0.02° 2.51£0.06° 1.3+1.2¢f 4.7+1.28 1.6+0.2"
0 MAP 327.47+4.29° 18.0£0.2° 0.75£0.01°*  0.50+0.04' 0.7+1.2" 0.0+0.0' 1.240.1°
o PE £33 309.47+8.80° 18.0+0.4° 0.64+0.01° 3.95+0.23° 4.7£1.2¢ 14.743.1% 2.340.2¢
B : MAP 311.50£0.95" 17.9£0.1° 0.72+0.02¢ 1.200.042 1.3+1.2¢" 5.3+1.2% 1.9+0.1%
PE A% 271.33+4.54% 18.2+0.1° 0.46+0.02¢ 4.85+0.34° 10.0£4.0°  24.7+3.1° 3.4+0.1°
v MAP 300.53+0.70° 18.0£0.1° 0.67+0.02° 2.060.09" 4.7+1.2¢ 13.3+2.3¢ 2.6+0.2°
PE A% 302.80+10.90% 21.240.3" 0.85+0.06™ 3.16£0.10° 2.7+1.2¢ 6.7+1.2% 1.2+0.2"
0 MAP 324.47+1.88° 21.0+0.1%° 0.87+0.02° 0.91+0.05" 0.7+1.2" 1.3+1.2M 1.2+0.1°
. PEf % 277.55+4.04° 20.6+0.4° 0.76+0.02° 4.95+0.11° 8.0+2.0° 17.3+1.2¢ 2.140.3%¢
S : MAP 299.80+1.55° 20.8+0.3" 0.82+0.02° 1.81+0.11" 4.7+1.2¢ 8.7+1.2" 1.5£0.1¢
PE fi. %% 240.33+6.16" 21.240.3" 0.59+0.02" 5.88+0.26" 14.0£2.0" 39.3+5.0° 2.7+0.2°
10 MAP 268.73+2.46° 20.9+0.1%° 0.74%0.03% 2.68+0.11° 6.7+1.2¢ 20.0+2.0° 1.8+0.2°

RSV RN G 7 B R 22 7t B 3 (P<0.05) .
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AB.C.BxC [F] 5 W & & (P<0.05), W.3& 5. &
B R R S L 3 O SN AN & B X
B e o F2E R AR B R AR A A,
IR 5 A 3 O 20 22 EOAE R Al 2 5 e AR B
FHIWRE.

x5 RIMFAMEERENHFETHER

Table 5 Analysis of variance results of fruit quality and physiological disorders

S z
WECBIFE  WEYEREDEM RS S MR E MR RER Jo 12 3 P ok N IR E
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B 0.000 0.030 0.000 0.000 0.000 0.000 0.000
C 0.000 0.247 0.000 0.000 0.000 0.000 0.000
AxB 0.000 0.232 0.046 0.052 0.143 0.000 0.000
AxC 0.027 1.000 0.009 0.003 0.346 0.090 0.819
BxC 0.002 0.311 0.000 0.000 0.006 0.000 0.000
AxBxC 0.055 0.290 0.310 0.775 0.774 0.090 0.054

24 BEMBRAAMHEER NRE M ES
9’ BB m BRI

00 SR R D AR B AT B DR R B v R
J5t Cnn Jo 3t R RUBR D, 3% 4 T 2% W 3K BoAY
FARRAE RT3 6 AT Jn, it BB ¢ s T R
YN J5 X A5 2 B YR R T i
B o AR R — il B 5 oK FH MAP 1) A2 Bk <
FEHT B AN R SE S KR AR B T

x6 REMBREAANHER NEH M E5HN RER
DAL
Table 6 Effects of temperature and packaging method on the

sensory quality of ‘Lapins’ and ‘Regina’

ERRE EGREC BAE U0 T a4y AR /5
PE . 3% 5.7£0.2° 5.3+0.3°
0
MAP 6.8+0.3" 7.5+0.4°
o PE 1 3% 5.0+0.5% 5.3+0.2°
EacS 5 )
MAP 5.3+0.2¢ 6.3£0.2%
PE {13 3.240.38 3.1+0.3"
10
MAP 4.440.4° 4.1+0.2¢
PE £, 3% 5.3+0.2¢ 6.0+0.2¢
0
MAP 6.1+0.2° 8.0£0.2"
PE % 4.8+0.2¢ 5.1£0.1¢
& 5
MAP 5.6£0.2% 6.6+0.2°
PE 1.3 2.9+0.2¢ 2.540.2
10 X
MAP 3.7+0.2" 4.7+0.4"
2 A AS RN 5 B 2% 22 57 B 3 (P<0.05) .

PEfL 2G4 . (EfFEEMZ 76 10 CC i fE T,
T & K A PE B35 08 & MAP, “ f7 = 1 " f ¢ &
g0 ¥ 5T 3 A ALK 13 23 39K T 5 4, 4 T B A
g2/ (e i I P = A B o S W 1 B e
e MR FE R, X 4E R LR i B A AR
Rt Ty 2y T e R B OR, AR 32 4B C
AXBLAXC BxC Fl AxBxC W, W3 7. FWHE L
AP R BRSBTS [ o ol T R R A 2 T 5
Xof PRk SRR TR

RT BRERRNAFEIWER

Table 7 Analysis of variance results of sensory quality

2= .
Ji 415 53 DA AT 7

0.001 0.008

0.000 0.000
C 0.000 0.000
A*B 0.018 0.004
AxC 0.750 0.006
BxC 0.097 0.001
AxBxC 0.107 0.006

3 4l

TC Ve W6 R PR B R, AE ORAIE ¥ B (0 °CO
ek 2 A AN Bl L B R LI R 5 R, MAP IR
SV ) AT AE K 4~6 F o AR T AE 52 B B AR I
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B, SR A RS B A T B L A0
) 7 I R 2 T I AR B
P it 32 3o T % 3 o 5 3 4 B A 0 U
ek R 10 °C. Bk X O, F A5 H ik 2 5t
F P % 0 B K R T £ 9 %6
S 0T F 9T B L 3 B 00 O O 3 P
T 2 R (EL S S R B, B I R
15 W7 W 3 A O 1 e L O L
B T 5 L 5 2R TSR W R O, P L4 B0 (B B
2 Fh . MAP A3 748 1 CO, R B4 3L
{66 O, 1A B 4 503K 40 ) SR 2 O U, (L 4 P 5 0
Th it B AR R £ B 2 AR R B R
ST 5 70 I 2 B R R b T R
WF W R 1 i B O R A B
MAP B 4 FF 2 0P b % 35 75 B 4 B %0 %08
FI 35 90 B U7 SRE oA B 78 40 R MAP [
R ROR . TR L M B
S 7 FLAT O G 00 VR 2, L R R T R U
Fy O, th B 43 01 5 8, 116 46U R B A Rk
L 2 % B S 9 1 0T AR A K R L 0~5 °C
L £ MAP T 77 200 O, 31 FE 2 L 48 28 R 55 725
I A0 2 B 5 9 3 4 R RT R T 10 °C IR 5
S50, th A4 BT A L T H R TR A
B . MAP 7538 B B R AE 9 35 L (07 AL
SRS AR A L B R S LTI L 2 T
O U L 38 17 194 M K MAP 5 0
% LT R SR R R 535 R B R
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