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Experimental Studies on Moso Bamboo Shoot Treatment by
a Combination Drying of Hot-Airflow and Vacuum Freeze
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Abstract: Moso bamboo shoots were treated by a combination drying of hot-air and vacuum freeze
in this work. Energy consumption and physicochemical properties of combination dried products
were compared with those of 100% hot-air drying and 100% vacuum freeze drying processes,
respectively. It showed that the favorate combined drying method was to use vacuum freeze
drying first and then shifit to hot-air, drying at the point when 20% moisture content was
reached. The combination dried products of vacuum freeze and hot-air were superior to hot-air
dried products on appearance, nutrition, rehydration ratio and cell structure aspects and closed to
that treated by vacuum freeze dried method. Furthermore, the combined drying process saved
21% energy consumption compared with the energy cost using 100% vacuum freeze drying

process.
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Tab,2 Standard of sensory evaluation Tab.4 Color differences detection results of AFD combina-
7 A BE R & WA/ 4 tion dried products
REE 7~9 B " . éfﬁ . .
& W 5B AR 46 L a b AE AL Aa Ab
BE 1~3 FD 84.81 —0.30 12.24
REN . BRARKILYY 7~9 AD 80.66 2,54 19.60 8.91 —4.15 2.84 7.36
R B BRRIATY 4~6 (1) 82.03 1.87 17.84 6.62 —2.78 2.17 5.60
BEE . LERRETL 1~3
BEK 79 (2) 81.81 1.96 18.05 6.96 —3.00 2.26 5.81
uy:4 WE—R 4~6 (3) 81.42 2,18 18.49 8.03 —4.39 2.48 6.25
BEBE /N 1~3 (4) 80.70 2.24 19.32 8.50 —d4.11 2.27 7.08
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Tab,3 Technological parameters of AFD combination drying
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(1 70 75.3 95 8.66 11,42
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Tah,5 Detection results of AFD combination dried products
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FD 9.0 76. 00
AD 3.2 28.85
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Tab. 6

s of FAD combination drying

"R BT
AD AD e

1) 95 15.0

2) 0 0 0 70 11.2 6.09 11.2
(3 95 7.0 61.48 70 6 6.56 13.0
4) 95 8.0 52.55 70 6 6.77 14.0
(5) 95 8.5  46.52 70 6 6.02 14.5
(6) 95 9.0 36.18 70 9 7.00 18.0

(7 95 9.5 26.64 60 7 6.55 16.5

(8 95 10.0 24.72 60 6 6.8 16.0
9 95 10.5 19.63 60 6 6.00 16.5
(10) 95 11,0 16.59 60 6 6.55 17.0
11D 95 12.0  10.25 60 5 6.00 17.0
(12) 95 13.0  8.56 60 4 6.42 17.0
(13> 95 14.0  6.90 60 2 6.15 16.0
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Tab,7 Color differences detection of FAD combination dried
products
# 8 R .
L a’ b AE* AL Aa® Ab
(1) 83.48 —0.35 11.99
(2) 81.96 2.53 20.60 9.20 —1.51 2.88 8.61
(3) 81.99 2.50 19.83 7.65 —1.49 2.85 6.9%4
(4) 82,06 2.38 18.55 7.12 —1.42 2.73 6.56
(8) 82,11 2.14 17.86 6.52 —1.37 2.49 5.87
(6) 82.24 1,16 17.61 5,95 —1.24 1.51 5.62
(7) 82.79 0.08 16.23 4.32 —0.69 0.43 4.24

(8) 82.90 —0.06 14.57 2.66 —0.58 0.29 2.58
(9) 83.13
(10) 83.25 —0.25 12.73 0.78 —0.23 0.10 0.74
(11) 83.37 —0.29 12.55 0.57 —0.11 0.06 0.56
(12> 83.40 —0.32 12.40 0.48 —0.08 0.03 0.41

(13) 83.44 —0.34 12,01 0.05 —0.04 0.01 0.02
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Tab. 8  Determination results of FAD combination dried
products

RE BEHER Fete/
ws SeBa kW

(€3] 9.0 76. 00
@) 3.2 28.85
(€)] 4.1 45. 30
4 4.6 51.30
()] 5.5 53.30
(6) 6.0 56.95
(] 6.4 57.85
(&) 7.0 59. 30
® 8.1 61.30
(10) 8.4 63.30
an 8.5 66.75
(12) 8.5 70. 20
(13) 9.0 73.10
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Tab,9 Detection results of FAD combination dried products

HE HE 2% B

we  mEas/%  PUE fymn KK
(€3] 6. 380 6. 48 3.0 4.6
2) 6.220 6.11 15.0 2.5
(€] 7.048 6.42 5.7 3.9
(8) 7. 006 6. 37 5.0 4,0
9 7.032 6.53 5.0 4.3
10) 6.064 6. 36 4,4 4.5
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Tab. 10 Microorganism detection results of FAD combination

dried products
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Tab. 11 Amino acid content of dehydrated bamboo shoots by

different drying methods
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FAD 0.1278 75. 40
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Fig.1 Drying curves of different drying methods
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Fig. 2 Cross section of dehydrated bamboo shoot slice( X 100)
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