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Study on the Controlled Atmosphere Storage of
Lemon (Citrus limon Burm f.) in Taiwan
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Fig 1. Whole sale price and quantity of lemon fruits at Taipei Agricultural
Products Marketing Corporation in I985.
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Fig 2. Changes in color score of lemon fruit stored under different CA conditions
at 15°C (—) and on shelf at 25°C (- ).
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Table 1. Juics percentage of lemon fruit stored under different CA condittons. (%)
CA o " weeks af teﬂff harvest M B

0z (%) CO; (%) 2 ‘ 4 l 6 8 10 12 ! 14420

3 3 37.96¢ 29.72 33.26 39417 3497 3734 426
3 5 3L71 2562 35.14 34.18 33.43 43.66 4343
3 10 3191 31.96 34.03 33.62 36.74 39.719 4433
5 3 33.91 32.94 35.15 32,79 37.26 39.01 45.21
5 5 3240 30.49 35.38 3187 38.92 42.15 45.74
5 10 28.817 3116 35.25 34.60 4196 40.62 40.85
1 3 32.76 3L76 37.22 34.48 42,95 4244 45.06
1 5 34.18 33.34 35.37 35.50 41,28 38.10 45.41
7 10 31.09 33.44 36.38 39.51 41.46 44,01 42.2]
1 0 38.38 38.25 45.61 4201 49,52 5117 55.23

(HR CK)

LSD 5% —_ 5.68 6.24 5.90 4,86 6.49 4.04
1% — 115 851 8.04 663 885 5,51

o0 g

90-95%.

o

CBHE=RHEE/BE - FREE 15°C» AHREO~% -
. CA FE14E% » BHNERZERP2H -
CERERFFRE IR BB 3K 5o RZTUME

. Juice percentage=juice content/fresh weight, Storage temperature 15°C, Relative humidity

. After CA storage for 14 weeks and on shelf for 2 days.

c. Each value represents average of 9 fruits from 3 replications.
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Table 2. Total soluble solids content in juiee of lemon fruit stored under different CA conditions.

(brix)
Ca d weeks after harvest FEﬁ &>

0: (%) | (9% 0 ‘ 2 l 4 ‘ 6 8 l 10 ’ 12 ‘mub

3 3 initial 71°¢ 7.817 7.67 771 7.53 7.90 8.10

3 5 79 743 7.80 7.93 710 733 7.80 8.03

3 10 710 7.60 7.517 7.65 720 7.50 7.57

5 3 767 791 7.60 7.80 7417 7.90 8.03

5 5 7.60 7.60 7.37 7.87 7.33 770 7.80

5 10 731 715 741 7.80 7.23 745 740

i 3 171 7.85 7.67 781 7.47 7.21 7.53

7 5 7.60 7.63 7.60 7.70 7.37 7.41 7.30

7 10 771 7170 7.60 7.83 757 7.53 741

2 ° 713 7.80 7.80 7.80 733 747 7.63
(¥ CK)

LSD 5% —_ — -—_ —_ —_ 0.38 0.39

1% — — — — — 0.52 0.53

. FTRBRE 15°C > HHEHREO0~95% o

. CA Friil4Hk » BILREREF 20 -

. BREREBEEIR  EHIK SHIRZFBIE -

. juice percentage=juice content/fresh weight, Storage temperature 15°C, Relative humidity
90-95%

. After CA storage for 14 weeks and on shelf for 2 days.

c. Each value represents average of 9 fruits from 3 replications.
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Fig 4. Titratble acidities in juice of lemon fruit stored under different CA conditions at
15°C (——) and on shelf at 25°C (----- ).
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Table 3.Vitamin C content in juice. (mg %)
/E? ralj N
CA l weeks after harvest &

0 (%) &%l 0 l 2 4 6 8 ‘ 10 ’ 12 'MHb
3 3 initial 3170 ¢ 36.13 38.17 33.98 4348 36.81 38.09
3 5 40.23 2719 35.07 38.58 38.79 41.67 35.10 41,25
3 10 33.27 3773 38.72 39.33 41.14 33.00 34.21
5 3 3392 3853 3885 3291 3773 37.20 41,00
] 5 31.57 32.53 34.89 35.58 4Q.15 34.45 41.97
5 10 32.35 35.87 38.17 37.59 41,21 33.07 35.14
7 3 33.66 3840 36.25 38.12 40.61 33.53 39.10
7 5 33.00 36.80 36.25 36.92 3894 34.45 40.54
7 10 37.83 35.07 36.53 38.66 41.06 38.37 3752

21 0
37.05 36.67 3981 35.58 41,51 33.79 43.70
(H®] CK)
LSD 5% — — —_ —_ —_ — 4.53
1% — — — — — — 6.18
a. FriRE 15°C » HEHREI0~95% o
b. CA Rriil4iA% » BERERZSE P28 o
c. BRERREREIR EHIR OB ZTHE
a. juice percentage=juice content/fresh weight Storage temperature 15°C, Relative humidity
90-95%

. After CA storage for 14 weeks and on shelf for 2 days.
. Each value represents average of 9 fruits from 3 replications.
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3%—3 %L mE » BARAZE (923g/) » BARKERE » RORMBEBHRH
K& RERSEF O - MaEs R 810° brix R721%) o

%~ #E CA Bk (15°C) 14B#LRER 2 BFRRRRKZERS R

Table 4. Changes in ethanol concentration in juice of lemoh fruit after CA storage

at 15°C for 14 weeks and on shelf at 25°C for 2 days. g/
cA 0; (%) 3 3 3 5 5 5 i 7 Vi 21 (HR
CO; (%) 3 | 5 10 3 5 10 3 5 10 ' 0 CK)
CA 14 weeks 9.23 667 4103 154 154 113 154 193 128 1.03
2 more weeks on shelf NA 1000 13849 308 923 846 154 Q77 461 154

& 1 NA RREUARE -

Note : NA indicate on datas were available.

B %

LESBATARES  CHE2EER-EABBET » AERFBREE » #
BRE ERNBREAOEE - EARBRAZAEMEAH » Ll 0,—CO, K3 %—3
%EBE  BRI2BREGMESEE B BoRYEERERK . 0, REBRT
B2 & A BBEERE » 3BZEERTEEREENL ~ MBIREBE » fL A
BEMRET £ O, PEBEEMNAR - E4EEA P AABBRENHHES RS
» A BERRBER ERE RERAR 2 ABUE » SUSREAREE_FABEEZR
B BE—PRNZEE -

45X Rk

1. Bruemmer, J. H., and B. Roe. 1969. Post-harvest treatment of citrus fruit
to increase brix/acid ratio. Proc. Florida State Hort. Soc. 82 : 212—215.

2. Davis, P. L., B. Roe, and J. H. Bruemmer. 1973. Biochemical changes in
citrus fruits during controlled-atmosphere storage. J. Food Sci. 38(2) :
225—229.

3. Hatton, T. T., and R. H. Cubbedge. 1977a. Effects of carbon dioxide and
ethylene on stored ‘Marsh’ grapefruit. Controlled atmospheres for the
storage and transport of perishable agricultural commodities. Proc. 2nd
National Controlled Atmosphere Research Conference. pp. 189—196.

4. Hatton, T. T., and R. H. Cubbedge. 1977b. Status of controlled atmosphere
storage research of citrus fruits. Controlled atmospheres for the storage
and transport of perishable agricultural commodities. Proc. 2nd National
Controlled Atmosphere Research Conference. pp. 250—259.

5. Hatton, T. T., and W. F. Reeder. 1967. Quality of Persian limes after

— 231 —



10.

11.

12.

13.

14.

different packing-house treatments and storage in various controlled atmo-
spheres. Proc. Trop. Reg. Amer. Soc. Hort. Sci. 11 : 23—32.

Hatton, R. T., J. J. Smoot, and R. H. Cubbedge. 1972. Influence of carbon
dioxide exposure on stored mid-and late-season ‘Marsh’ grapefruit. Proc.

Trop. Reg. Amer. Soc. Hort. Sci. 16 : 49—58.

Isenberg, F. M. 1979. Controlled atmosphere storage of vegetables. Hort.

Rev. 1: 337—393.

Monzini, A., and F. L. Gorini. 1973. The use of controlled atmospheres
with citrus, grapes and other fruits. Annali dell’Istituto

Rygg, G. L., and A. W. Wells. 1962. Experimental storage of California
lemons in controlled atmospheres. USDA, Agriculture Marketing Service,

Market Quality Research Division.

Salama, S. B., W, Grierson. and M. F. Oberbacher, 1965. Storage trials
with limes, avocados, and lemons in modified atmospheres. Proc. Florida
State Hort. Soc. 78 : 353—358.

Seberry, J. A., and E. G. Hall. 1970. Controlled atmosphere storage of
citrus fruit. 71(12) : 34—36.

Seberry, J. A., and E. G. Hall. 1971. CA storage of citrus fruit. Fruit
world and market grower. 72(3) : 15—16.

Smock, R. M. 1979. Controlled atmosphere storage of fruits, Hort. Rev. 1
: 301—336.

Spalding, D. H., and W. F. Reeder. 1974. Quality of “Tahiti’ limes stored
in a controlled atmosphere or under low pressure. Proc. Trop. Reg. Amer.
Soc. Hort. Sci. 18 : 128—135.

Summary

Controlled atmosphere storage of lemon fruits including nine treatments

C0,% :0,% 3:3+3:5~3:7-5:3-5:5~5:7~10:3~10:5+10:7 and
air as control was conducted at 15°C storage room. Aften 12-week storage,
result showed that low oxygen (3%) prolonged the storage life of fruits by

retaining the fruits in green color with freshness flavor and preventing the

occurence of pitting. Higher concentration of oxygen (5% or 7%) could
not keep the greenness of the fruits well. Carbondioxide showed no effect in

keeping the freshness of the fruit and concentrations over 3% increased the
occurence of pitting and off flavor in addition to lowerning the acid content
of the juice. Combination of 395 O, and 395 CO, was suggested to be the

best for CA storage of lemon fruits.
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