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Studles on btoragc Methods of Agncultural Products (H)

——The pre-cooler type Jacketed Room System and Effect of Precooling

Methods on the Quality of Unshu Mandarin during Storage (1)——
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Table 1 Lots of experimental material, Unshu Mandarin, and the conditions before storage.:

Lots k A : Unshu Mandarin (Early) i 'B: Unshu Ma{ndarm
Precooling methods ’ Forced-air Hydro Vacuum ! Forced-air Hydro- Va;uum
Weight (kg) 35.6 38.8 15. 2a 19.56 36.2 38.0 35.0a
Initial temp. (°C) 14.0 17.5 14.0 12.0 13.0 10-0
Final temp. (°C) 4.0 4.0 9.5 12.5 5.0 3.7 5.5
Drop temp. (deg.) 10.0 13.5 4.5 1.5 | 7.0 9.3 4.5
Cooling time (hr) 0.67 0.90 0.43 |

a : Pre-Wetting treatment

b :non Pre'Wettmg treatment
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Fig. 7 Cooling rate of Early Unshu. 2) IEMar Fig. 8 @XbIC AR IC 354F DN A2
Table 2 Effect of precooling methods on rate of waight loss Unshu
Mandarin during storage.
(storage time up to 7 weeks ; A : Nov. 8~69 Dec. 26 ‘69,
B :Nov. 26~69 Jan. 13 ’70,)
T ) Rate of weight loss, % (of initial weight)/30 days Temp ¢ C)_‘EH (/;)ﬁv
. Precooling method - Forced-air Hydro Vacuum T
T T _VMA B -—"_"A Bﬂ V - A B MeanV T
Conventional cold storage 5.53 14.82 7.28 13.80 10.51 11.05 10.17 5%2.0 84£2
Jacketed cold storage 4.36 6.13 7.06 4.11 414 4.63 5.07 5%0.5 95~100
Normal atmosphere 21.18 (7. 5~2§‘ °C, 55~100% R.H.) | 14.65 (7. 5~1e C, 55~100% R-H.)

A: Unshu Mandarm (Early) B: Unshu M-andarm
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atmosphere after picking.
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Table 3 Effect of precooling methods on peel color changes in Unshu

Mandarin during Storage.

Storage type ! No Rate of reflectnace (final/initial) Color changes (B) Absorbance of peel extract
Precooling method | . at 675mu at 660mu
A B ... £ ? initias 4 }3
C tior initial ina initia ina
onventional 1 4.46 3.50 9—18—5  7—19—5 2.69%10-2  1.50x10-2
Hydro 2 3.33 mean 3.18 2.68 mean 2.96 8—18—5 7—19—5 2.69%10°2 1.50x10-2
3 1.82 2.70 9—18—4 7—19—5 — —
Conventional 1 | 285 2.77 8—18—5 7—18—5 6.05%10-2 1.7%103
. 2 | 180 mean 2.13 2.94 mean 2.84 §—18—5 7—18—6 4.58x10-2 0.9%10-3
Forced-air 3 . 1715 2.80 9—18—4 7—16—3 - —
Conventional 1| 295 2.60 8—18—5 7—18—6 3.91x10-2 4.4x10-3
2 2.84 mean 2.83 4.15 mean 3.24 8—18—s5 7—18—6 3.61x10-2 8.8%10-3
Vacuum 3 2.6 3.0 8—19—5  7—18—6 - -
Jacketed 1 } 5.55 4.00 9—18—4 7—19—4 3.15%10-2 ] 4.4%x10-3
: 2 | 4.00 mean 4.66 4.08 mean 3.87 8—I18—5 6—18—6 5.55% 102 1.77%0-2
Hydro T T 3.69 8—18—5  7—18—6 - —
Jacketed 1 ] 4.91 3.18 8—18—5 6—18—6 3.62x10-2 8.8x10-3
. 2 | 3.11 mean 3.80 3.04 mean 3.61 8—16—6 6—18—6 2.87x10-2 4.4x102
Forced-air 3 | 3.3 4.60 9—18—4 7—19—5 — -
]acketed 1 | 559 3.76 8—19—6 6—18—6 4.10X16-2 1.77x10~2
2 | 3.87 mean 4.21 3.31 mean 3.68 8—I8—S5 6—18—6 3.15x10~2 1.06x 10~2
Vacuum i 3 | 516 3.90 9—18—5  7—18—5 - -
Normal «. 1| 267 2.25 8—19—6 6—18—6 5.55% 162 4.4%10"3
L 2 2.20 mean 2.44 1.90 mean 2.20 8—I18—4 7—19—3 3.15x10-2 6.1x10-2
atmosphere i3 2.43 2.45 8—18—5 7—18—5 - -

a: Nov. 11 ’69 b:Jan. 7’70 A : Unshu Mandarin (Early)

B : Unshu Mandarin
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Table 4 Changes of Sugar Content, pH, and acidity in Unshu Mandarin storage.

Str(;xreatg}!)%ds Conventional cold storage Jacketed cold stroage ‘ Normal atmosphere
Precooling Weeks | Sugar (Bx) pH Acidity(%) Sugar (Bx) pH Acidity(%): Sugar (Bx) pH Acidity(%):
{ 0 10.7 3.70 0.91 10.1 3.40 0.85 | 10.1 3.40 0.82
Hydro SR 10.2 3.55 0.90 10.8 3.65 0.88 [ 10. 4v 3.500 0.91b
i 15 10.8 4.00 — 10.8 3.30 — ! 10. 6¢ 3.50¢ 0.94¢
27 10.7 3.80 0.63 10.8 3.80 0.66 |
0o 10.5 3.60 0.91 10.3 3.40 1.19 |
Forced-air 8 11.2 3.60 0.85 11.0 3.60 0.88 i
5 11 3.90 - 11.3 3.70 - !
' 27 10.9 4.00 0.63 10.0 3.85 0.69
0 10.7 3.50 1.16 11.0 3.50 0.91
v 8 11.0 3.70 0.76 10.8 3.70 0.85
acuum 15 11.3 3.40 - 11.0 3.60 -
27 11.8 4.10 0-54 11.5 4.10 0.45
a: Acidity as citric acid content, percent in weight.
b : 2 weeks stored.
c: 8 weeks stored.
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Summary

A pre-cooler type Jacketed Room System was
vdeéigned and constructed.

Studies were carried out to investigate the effect
of the difference in pre-cooling and storage me-
thods on the quality of Unshu Mandarin using the
pre-cooler type Jacketed Room System, three types
of pre-coolers and a conventional storage room.

The changes in the qualities such as external
respirative rate,

apperarence, weight loss, sugar

content, acidity, and color of peel were objectively

measured by instrumental methods during storage.
All of these results were discussed, and the sui-

table methods for the pre-cooling and storage of

Unshu Mandarin were presented.

A summary of the results is given below.

1) From the point of view for the faculty of cooling
and effect on the quality, vacum-cooling was
not suitable for Unshu Mandarin.

2) The weight loss for 30 days on the samples

stored in the jacketed room system was about
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half that of the standard storage room. hydro-and air-coolers,

3) After one month storage, the decay of fruit 5) By using a spectrophotometer, it was possible
occured in the lots of the samples pre-cooled to observe the change in chlorophyll of Unshu
with the hydro-cooler, Mandarin peel during storage, From the stand-

4) The respirative rate of the samples precooled point of controlling the peel color of Unshu Ma-

. with the vacum-cooler was always 5-10 ppm/kg ndarin during storage, the air-cooler was the
higher than that of the samples pre-cooled with most superior to other coolers,
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