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Table 1 Heshfirmnessd Sarkrimson apple fruits during and after various contrdled atmosphere treatments (kg/ cm?)
Days during tregtnert Days a0 inar dter CA
Tenp. -
Treatrment () Gascombingtion 33 66 9% 123 23 44 58 R 121
Gonvertiond CA 0 3 %0, + 3 %00, 6.86a 6.62a 6.57a 6.52a 6.49a 5.78a 5.2la 5.10a 3.89%
Air dorage 0 Air 6.75a 6.32b 5.94b 5.79b 5.68b 5.09ab 5.28a 4.47b 4.25a
Deayed CA 10 Ar15d 2%, +7.5%3, 1Bd 5.91b 5.58c 5.05c 4.80c 4.58c 3.94c 3.86c 3.72c 3.14d
1B dLovoygn A 13d 10 2%0,+7.5%00,,123 d 6.93a 6.45ab6.12ab6.63a 5.91ab 4.6lbc 4.50b 4.02c 3.49c
BHdlovaygn A Bd 10 2%0,+7.5%00,,% d 6.93a 6.45ab6.12ab5.82b 4.67c 4.20c 3.96c 3.52d 3.17d
(27) (500 (71) (85) (119) (148)
(P<0.05) ; 9% d ,

Note : Va ues within columns merked with different sTall letters are dgnificantly different a 0. 05 leve ; Numbersin parenthes s represent days & O

in ar &ter low oxygen treatment for 96 days,

2.2

the same below.

2 , 15d 123 d
’ l 58 d y
, 15d
9% d , 50d ; 123 d
58 d
2
Table 2 Scald incidence o Star krimson apples during and after various contrdled atmosphere treatments (%)
123d Daysa O inar dter CA trestmernt
Tenp. o 123 days
Treatment () Gas combination o treament 23 a4 58 92 121
onvertiond CA 0 3 %0, + 3 %C0O, 1.02 5.13 21.7 36.4 57.3 81.9
Air dorage 0 Air 25.6 33.9 40.6 46.9 55.2 78.2
Deayed CA 10 Air 15d -2 %0, +7.5%00,,108d  6.67 10.5 13.7 18.5 41.8 100
B dlovoygen A 1I3d 10 2%0,+7.5%00,,123 d 0 0 0 0 22.5 80.2
Hdlovaygn A Bd 10 2 %0, + 7.5 %00, ,96 d 0 0 11.1  23.7 52.7 93.9
(27) (50 () (85 (119) (148
’ ’ a - ’ ’
’ o ’ a -
66d 96d ( 3
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Table 3 O-Farnesene and conjugated trienes contents in the peds of apples with various controled atmosphere treatments (I g/ cn)

. Days during CA treatment Daysa O inar dter CA treament
Item Trestment Tep Gas combination Y L Y
() 38 66 % 123 23 44 58 2 121
a - 0 3 %0, + 3 %00, 4.65ab 9.59b 8.15b 4.39% 9.66a 8.68ab5.90ab 6.60a 8.00a
a-Farnesene Gonvertiona CA
0 Air 6.90a 16.9a 14.la 4.87a 7.46b 5.81b 5.14b 5.28a 7.58a
Air dorage
10 Air 15d -2%0,+ 6.59 10.7b 9.75b 4.88a 8.52a 10.1a 7.38ab 7.17a 9.23a
Delayed CA 7.5%00,,108 d
123d 10 290, +7.5% 2230 3.40c 4.30c 2.67c 9.87a 9.3a 8.30a 8.02a 10.2a
Low axygen CA 123 d Q0,123 d
%d 10 290, +7.5% 223 3.40c 4.30c / 4.47 11.5a 7.97ab 8.7%b 8.5lab 8.62a
Low oxygen CA B d Q0,9 d
(2 (50 (7)) (8)  (119) (148)
0 3 %0, + 3 %00, 0.58a 0.70b 1.22b 0.68b 1.96b 3.10a 2.69a 4.04ab 3.27ab
njugeted  Gonventiond CA
trienes 0 Air 0.53a 2.32a 3.27a 1.85a 3.9%a 3.05a 3.22a 2.9 2.82b
Air dorage
10 Air 15d -2%0,+ 0.4la 0.64b 1.07b 0.61b 1.41b 3.64a 3.60a 3.93ab 3.79%b
Delayed CA 7.5%00,,108 d
123d 10 290, +7.5% 0.2a 0.19%c 0.2 0.11c 149 2.62a 3.20a 4.9%a 4.57a
Low oxygen CA123 d Qo123 d
%d 10 290, +7.5% 0.2a 0.1 0.2k / 0.47 3.3%a 4.53a 4.73a 5.72a 3.37ab
Low oxygen CA %6 d O, % d
(20 (0 (@) (8 (19 (@49
3 , 0 , a -
’ a - ] ’
%d a - 27 d , 4.47
0.4ugcenf, 50d 11.5 3.34pgent, , 71d
( 2 123d o - 23d
9.87 1.49Y¢g cnf, a - , ®d ( 2
15d , a -
13d ( 9 a -
: ( 2
2.3
4 1 L L
2.4
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Table 4 Sduble sdids contents & Sar krimson apples during and after different contrdled atmosphere treatments (%)
T Days during regtment Dasa 0 inar dter A
Trestment () G combingion B 6 % 1n 2 58 9 121
Qonvertiond CA 0 3 %0, + 3 %00, 13.02 13.88 14.66 14.74 15.29 15.41 15.37 14.86
Air dorage 0 Air 13.04 13.53 14.11 15.43 14.28 14.70 14.82 14.32
Delayed CA 10 Air I5d 29%0,+7.5%00,,18d 12.64 13.38 14.03 15.10 13.94 14.53 14.58 15.10
1B dLovoygn A 13d 10 2 %0, +7.5 %00, ,123 d 12.96 13.44 13.94 14.51 14.34 14.30 14.91 14.94
Bdlovoygn A Hd 10 2 %0, +7.5%00,,96 d 12.96 13.44 13.94 14.44 14.88 15.17 15.19 4.52
(27) (50) (85 (119) (148)
5
Table5 Respiration rate o Sarkrimson applesafter different controlled atmosphere treatments ~ (QO,mg- kg™t h™?)
Daysa O inar dter CA treatment
Tenp. o
Treatment () Gas combingtion 8 25 36
Convertiond CA 0 39%0; +3 %00, 1.82b 2.69 2.6la
Air dorage 0 Air 3.03a 4.04a 3.32a
Delayed CA 10 Air 15d -2 %0, + 7.5 %00, ,108 d 3.81a 3.57ab 3.44a
123 d Low oxygen CA 123 d 10 2 %0, +7.5%0C0,,123 d 3.22a 3.46ab 2.99a
96 d Low oxygen CA 96 d 10 2 %0, + 7.5 %00, ,9 d / / 3.04a
' 3,10 13 , 10
4 , 58 d ;
, (4.5kg/ cn) (14.3 %) .10 3
, 50 d , , (4.67 kg
cn) (14.88 %)
L} 1 5 1
4 3.3 , 20d ,
10 o , ,
10 15d , ; ,
Glgan 1 Gallerani ,
15

15d 10 0
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Hfects o Dedaying and Shortening the New Low Oxygen CA Combination
Treatment Time on the Sorage of Apples

Yuan Kejun', Li Zhensan', Zhang Daohui®, Sun Yugang' , Zhang Dapendf , and Hu Xiaoong?
(* shandong Institute d Pomology, Tai’ an 271000, China; 2China Agricultural University, Beijing 100094, China)

Abgract : We formerly reported a gpecia low oxygen CA combination (2 %0, + 7.5 %Q0,) , which can conr
trol superficial scald of goples for a longer period &ter 4 months of treatment. Now, a further experiment of
Sarkrimson gpples was conducted to sudy the dfects of delayed and shortened treatment. The results showed that
the scald incidence of gpplesdf control (0, air) and conventional CA treatment (0, 3 %O, + 3 %Q0,) were
25.6 % and 1.02 % regectively , and their flesh firmness were 5. 79 and 6. 52 kg/ cnf’ reectively dter 123 days
o dorage. The goplesof ecid CA treatment (10 , 2%0; +7.5 %00;) was sca dfree dter 123 days of dor-
age, itsflesh firmness (6. 63 kg/ cn?) was the same as that of conventional CA treatment and sgnificantly higher
than that of control. The gpplesdf delayed treatment developed scald (6. 67 %) dter 15 daysof sorageat 10 in
ar and 108 days of gecia CA treatment , its flesh firmness (4. 8 kg/ cn?) was sgnificantly higher than those of
oontrol and conventiona CA treatment. These results indicted that it is necessary to treat gpples with gpecia CA
combination on time. The scald incidence of gpplesdf ocontrol , conventional CA treatment and goecia CA treatment
were 46.9 %, 36.4 % and O regectively dter 123 daysdf sorage plus another 58 daysdf cold doragein air , their
flesh firmness were 5. 28 , 5. 21 and 4. 5 kg/ e’ reectively. The apples of ecid CA trestment was a® scald
free dter 96 days of sorage plus another 50 days of cold storage in air , itsflesh firmnesswas 4. 67 kg/ cn’. Based
on the cond deration of both scald incidence and flesh firmness, it is possble to change the duration of ecid CA
treatment from 4 nonths to 3. 3 nonths if we want to gore gpplesfor about 5 nonths. The formations of 0 -farnesene
and conjugated trienes in the peds of agople fruits were sgnificantly inhibited by gecia CA treatment during CA
Sorage.

Key words: Apples; Sorage; Low oxygen controlled atnophere; Fruit firmness; Superficia scald



