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Tablel. Effect of precooling method and time on quality of bamboo shoot.

- - _ RE exer
I L R e Ko I S
precooling  Time Temperature Soluble solid  “*>°%°'°  Firmness i Fﬁ#[lj o
. o i acid 2 Panel test score
method (min) () (°Brix) (mg/L) (kg/cm®)
0 24.80 6.30 52.00 6.30 4
10 12.93 5.85 41.75 6.55 4
20 11.23 6.10 38.50 6.25 4
30 9.68 Sarled 40.25 6.50 4
) 40 8.63 5.58 38.25 6.78 4
Hydrocooling
50 8.18 5.85 37.75 6.48 4
60 7.70 6.00 42.25 6.63 4
70 7.45 5.90 45.25 6.73 4
80 8.23 6.03 41.00 6.55 4
90 6.95 5.90 43.75 6.88 4
0 21.50 6.30 52.00 6.20 4
10 17.63 6.35 38.50 5.98 4
20 14.65 6.15 38.25 6.13 4
30 11.93 6.43 38.00 6.10 4
Forced air |40 9.35 5.90 37.25 6.55 4
cooling 50 7.65 6.38 42.25 5.90 4
60 6.40 6.33 41.50 6.30 4
70 5.43 6.45 41.00 5.98 4
80 4.50 6.23 37.25 6.35 4
90 3.63 6.18 38.50 6.75 4
Precooling(P) NS 0.118*** NS 0.252%*
Time(T) 2.696%** 0.293** NS NS
PxT ok NS NS NS

NS, * ** *** Non-significant or significant at p=0.05,0.01 or 0.001,respectively.
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Fig. 1. Changes of bamboo shoot temperature in different precooling method
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Table2. Effect of precooling method and packing quantity on quality of bamboo shoot.

Al WhE o T BRI GERH C
Treatment 4 EF Color AR WP ﬁé%ﬁ“'
of Package Storage Firmness Soluble Ascorbic ' Panel
precooling  quantity solid acid test
(ps) (Day) L a b (kg/em®) (°Brix)  (mg/L)  score

HC? 5 3 74.85° 455" 1530° 7.08"  7.55° 78° 4.0
HC+FC 5 3 75.98* 3.73* 15.40° 7.33® 7.45° 73% 4.0
FC 5 3 76.20° 3.98" 14.90°  7.95° 7.15% 79° 4.0
CK 5 3 7208 453 1555 5.63° 7.25% 68 4.0
HC 8 3 7448 4.60° 17.13°  6.65*  7.15® 74% 4.0
HC+FC 8 3 7033% 338" 15.73"  6.68"™ 7.00* 71% 4.0
FC 8 3 73.08° 3.80* 15.55° 7.03"  6.90™ 71% 4.0
CK 8 3 7273 455" 15.93"  7.57® 6.60° 63° 4.0
HC 5 14 - 77.93® 320" 13.00  6.65" 7.10° 83° 3.6
HC+FC 5 14 7543° 318 12.83" 643" 7.05° 75° 4.0
FC 5 14 82.65" 3.90* 12.08°  6.60" 7.10° 69° 4.0
CK 5 14 76.85° 558 14.73"® 7.50° 6.60° 69° 3.0
HC 8 14 7793 383™ 11.90° 6.43° 6.60° 55° 3.6
HC+FC 8 14 7838 3.05° 13.33™  6.53° 6.40" 54¢ 3.6
FC 8 14 76.25° 4.93® 13.93%  7.05° 6.70% 74% 4.0
CK 8 14 7875 3.75* 16.03*  7.03" 6.15° 74% 3.5

Initial 0 80.00 343 14.00 8.07 7.65 45 4.0

“Hydrocooling(HC) Forecd Air cooling(FC)
Means followed by the same letter are not significantly(p=0.05)different according to the
Duncan’s multiple range test.
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Table 3. Significance determined by ANOVA of precooling method and packing quantity on
quality of stored bamboo shoot.

3Days 14Days

Treatment Color Firmness Solub lo Ascqrbw Color Firmness Soluble - Ascorbic
solid acid solid acid

L a b (kg) (°Brix)  (mg/L) L a b (kg) (°Brix)  (mg/L)

Main effects

flects g NS NS NS NS NS NS NSNS NS NS NS
Precooling(P)

Packing sk .
Quantityiy NS NS NSNS NS NS NS NS NS NS
Imificg‘ms NS * NS NS NS NS NS NSNS NS NS NS

NS, *, ** Non-significant or significant at p=0.05, 0.01, respectively.
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Table 4. Effect of packing with ethylene scrubber on quality of bamboo shoot.

e E! 507 T 5 e VA N M & = FARTER &P C - e E&r FI#E
Treatment of packing =g~ Tem Water Color 41 Ascorbic AFUFTTE  ET
Storage perature  loss Soluble acid  Firmness Panel test
solid
(day) (C) (%) L a b ("Brix) ~(mg/L) (kg/cm®)  score

PE 42 + "Rk 3 25 1.57* 4920 7.15° 22.05° 520" 60.00°  7.25° 3.0
PE ¢ 3 25 1.26° 3935 7.45* 1930%  6.00% 41.00°  7.70° 3.0
PE &8+ "¢Rh ] 3 5 0.09° 72.10° 3.35® 16.75°  6.40° 36.50°  6.45° 35
PE I 3 5 0.12°  66.40° 3.25% 17.15° © 570 27.50*  7.50° 35
PE &+ o5t 3 0 0.07° 67.45% 3.85® 1850 = 6.30°  28.00°  6.15° 3.5
PE 4 3 0 0.34% 65.00® 2,55 2055® 640°  30.50°  8.60° 4.0
PE &8+ "eRh o] 6 5 0.12° 5990 6.75° 1630 6.40°  42.00°  9.00° 4.0
PE 4£ 6 5 0.16°  74.10° 3.95% 17.60°  7.10°  48.50°  6.30° 4.0
PE f&+ "6Rh o] 6 0 0.19"  68.25% 4.70° 16.15 630°  20.00  9.45° 4.0
PE 4 6 0 025" 69.30° 4.20° 16.45° 6.80°  16.50°  6.50° 4.0
PE &+ "¢Rp ] 14 5 026° 56.10° 540° 14.25°  6.60°  44.00°  6.70° 3.5
PE i& 14 5 0.42%° 48.00° 8.10° 17.60a 640"  56.50°  7.50° 3.0
PE &8+ "SR % 14 0 022° 5855 500° 12.00a 6.20° 1650  5.50° 25
PE 4 14 0 0.52*  65.75° 4.05° 1533a  6.10°  18.00°  6.90® 25
PE 58+ "¢Rh k] 21 5 0.79"  52.45* 6.45* 16.00a 4.90°  46.00°  4.50° 1.5
PE & 21 5 L12*  44.85° 8.40° 12.05a 5.40°  46.50°  8.25° 15
PE 48+ "4Rh ISR 21 0 0.02* 58.10® 4.50° 16.25a  6.00°  14.00°  6.60° 15
PE & 21 0 095"  71.85* 6.30° 19.15a  6.00° 10.50°  6.80° 1.5

Means followed by the same letter are not significantly(p=0.05)different according to the
Duncan’s multiple range test.
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Table 5. Significance determined by ANOVA of packing with ethylene scrubber on quality of
stored bamboo shoot.

Treatmant Water loss Color Soluble' solid Ascorbic acid Firmnegs
(%) L a b (°Brix) (mg/L) (kg/cm”)
Effects of 3 days
Temperature(T) ok wk * NS NS * NS
Packing(PK) NS NS NS NS NS NS NS
TxPK NS NS NS NS NS NS NS
Effects of 6 days
Temperature(T) NS NS NS NS NS * NS
Packing(PK) NS NS NS NS % NS *
TxPK NS NS NS NS NS NS NS
Effects of 14 days
Temperature(T) NS NS * NS NS NS *
Packing(PK) * NS NS NS NS NS *
TxPK NS NS NS NS NS NS NS
Effects of 21 days
Temperature(T) NS NS NS NS * ok NS
Packing(PK) NS NS NS NS NS NS NS
TxPK NS NS NS NS NS NS NS

NS, *, ** Non-significant or significant at p=0.05, 0.01, respectively.
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Fig.2. Change of temperature during bamboo shoot transported by sea.
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Table 6. The expense of exporting bamboo shoot with 20 feet steel dry cargo container by

sea.
B E =5
Items Expense (NT$)
ETAEEY 43.685
Freight charge ’
[ﬁ i 1= 787 Service
charge in Taiwan 16,680
FIA & 1= 5814 Service 52623
charge in Japan ’
Ay 0.288
Quarantine charge ’
E[‘f Total 122,276

HHYH | Average 22.23 7 /kg
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Studies on Postharvest Technique and Marketing
of Bamboo Shoot (Bambusa oldhami Munro)

Tsan-Ru Chang

Researcher , Taoyuan Distric Agricultural Research and Extension Station

Summary

In order to study the suitable condition of precooling, package and storage for
exporting bamboo shoot by sea, the experiments were studied with bamboo shoot
produced in Wu-Ku county of Taipei prefecture. Hydrocooling, forced-air cooling,
packing amount and ethylene scrubber in PE bag, as well as the storage condition were
studied, also the evaluation of water loss, soluble solid content, ascorbic acid content,
firmness and color change of cut surface, as well as penel test were investigated. The
results were shown that hydrocooling had cool down temperature faster than forced-air
cooling, while the former method would loss more soluble solid and ascorbic acid than
the later method, the best precooling method is first precool 20 minutes with
hydrocooling, then precool 20 minutes with forced air cooling, after that, bamboo shoots
were packed with PE bag of 0.06mm thickness, it had the effect of modified atmosphere
storage, kept the soluble solid content and ascorbic acid, as well as less change in color
of cut surface. The packing amount of eight pieces of bamboo shoot was worse than that
of five pieces, for anaerobic respiration occurred, consequently it gave off-odor. The
ethylene scrubber in PE bag could increase water loss at 25°C, while it could decrease
browing and toughness, only for three days storage, but there is no significant difference
in quality at both 0°C and 5°C, even no ethylene scrubber, the bamboo shoots could keep
fresh for 21 days.

The above methods were applied to export bamboo shoot to Japan by sea. The
bamboo shoots were inspected by the Bureau of animal and plant health inspection and
quarantine, COA ., then they were transported with 20’ steel dry cargo container by sea
under temperature 1°C. Through 16 days transportation, the commodities were kept with
good quality, it showed 7°Brix, without browning, just a little bit toughening. The
expense of transporting by sea is lower 88.8% -than that of transporting by air.

Key words : Bamboo shoot (Bambusa oldhami Munro), precooling, package, storage,
export by sea



