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ABSTRACT

This research aimed to process acidified bamboo shoot in hermetically sealed container.
Food compositions of three species of highland bamboo shoot were also investigated, e.g.
Bambusa oldhamii (Leeju), Dendrocalamus latiflorus (Marju) and Phyllostachys makinoi
(Makinoi). It was noticed that shoot of P. makinoi contained protein, dietary fiber, sodium
and calcium higher than shoot of B. oldhamii and D. latiflorus. But its sugar was less than
the other two species. For a thermal process of acidified bamboo shoot in glass bottle (16
onz), the result indicated that the processing time of 30 min at 212°F was sufficient to destroy
deteriorated microorganism and pathogenic bacteria. Bamboo shoot of P. makinoi was not
suitable to process, due to the shoot's hollow structure. The pasteurization of acidified
bamboo shoot in glass and in laminated pouch analyzed showed pH value less than 4.6 and
slightly different brightness (L). Bamboo shoot of B. oldhamii contributed less b color value
than bamboo shoot of D. latiflorus. The b color value of the product in the pouch were less than
in the glass bottle. When a nutrition fact amount per serving as 130 g of the bamboo shoot
products were investigated, the results showed that bamboo shoot of B. oldhamii provided a
higher total energy amount per serving than bamboo shoot of D. latiflorus with 35 and 30
kilocalorie, respectively. A production technology was also transferred to the officers and
agricultural members of the Royal Project Foundation's experimental station. However, these
acidified bamboo shoot in hermetically sealed container could retain a storage for out of season
and value added. They might be processed for a commercial scale if yields of the highland
bamboo could be developed.

Key words: acidified bamboo shoot, nutrition fact, Dendrocalamus latiflorus,
Bambusa oldhamii, Phyllostachys makinoi
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Table 1. Proportion of 3 edible bamboo shoot species

Particular Bambusa  Dendrocalamus Phyllostachys
oldhamii latiflorus makinoi

Weight of whole bamboo shoot (%) 100 100 100
Weight of edible portion (%) 4898 + 2.43 5794 +6.72 61.26 + 5.03
Weight of peel and residual bamboo 50.61 3.38 41.65 + 6.64 -
shoot (%)
Weight of young tip - - 25.38 + 12.98
Weight of young bulb - - 7.03 + 5.33
Weight of old bulb - 12.96 + 10.46

Remark: Average of triplication
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Table 2. Food composition of shoot of 3 highland bamboo species

Bamboo shoots of

Analyte Unit Bambusa Dendrocalamus  Phyllostachys
oldhamii latiflorus makinoi

Food testing
Moisture % 85.21 91.51 90.97
Protein % 1.71 1.37 3.82
Fat % 0.05 0.06 0.33
Ash % 0.85 0.77 1.22
Total Carbohydrate % 12.18 6.29 3.66
Dietary Fiber % 2.51 3.12 2.03
Total Sugar % 4.00 4.12 0.85
Saturated Fat % - - 0.10
Vitamin A ug/100g 0 0 0.5
Vitamin B1 mg/100g 0.08 0.09 0.78
Vitamin B2 mg/100g 0.04 0.03 0.05
Niacin mg/100g 0.70 0.65 -
Total phosphorous mg/kg 358.64 259.33 -
Vitamin C mg/100g 3.95 3.70 -
Sodium mg/100g 0.47 0.83 9.84
Calcium mg/100g 7.33 3.80 17.64
Iron mg/100g 0.26 0.21 2.10

Remark: Analysis results by QA, IFRPD
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Table 3. Thethermal process data of acidified bamboo shoot in glass bottle

Particular

Bamboo shoots of

Bambusa oldhamii

Dendrocalamus latiflorus

Initial temperature,°F
Process temperature,°F
Process time, min
Thermal death time, F
pH

%Acidity as citric acid anhydrous
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212 212
30 30
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4.26 4.15
0.20 0.21

a v E4 g o
nsnaassndanveldlumilSunsanssqlu
a d
mmuz?]wauﬂ uazmmﬁmawwqmmwma

a

= ad
MM (Aitazgaung

a S A o @ ' ] J
MInsIvNATIEHRaas s e ldluih

% 4
YSUNTAVIIYVIAUASUTIYYIUNIT NIINIENIN

=} a aJd 1 :/I ] 9 1

indinaz9auN3d (Table 4) wunavve 19 ldven
waz'lira1ue19v19lAaNuaIevesd lndifeany
Trvausaueiidinaes (A1 b) geninldvenidn
9 o Y ' = dy ' a o 4 1 Y
Yoo M1 ldveniiiiov1and waadasivie ld

:/I =} 3| A
MaussyuIanazaiamwiunsalial pH Ussua
a a I a A ~ g
4.15-4.36 Usuunsanadunsasasnnuiain
(anhydrous citric acid) $ouaz 0.20-0.21 uay
0.26-0.27 voane Idluvianazge awady du
HaN1IAsIIYAUNI dvenandmailunsa k1w

as ] dy [ dy a A dA o Y

nssuATmsauye lunwdegaunidnmldeins
=t a 19 A o a [ 4
i@onazinalsaunduiina Taenalundadua

91115 Tun1vuzssyladunimiunsingsonis

9 =} < 9 = 1A % o

msfaziogmanulauiu 2 uandadusiugsy

P 2 Ao ! WMy g A
uwigeziiongnisinuindundiminldldinua

a0 A OZ a a d R Y
QA1 1IN auAveIa1duafday Daud

o = [ tﬂy 2 =
vztloariumsFuiiuvesomanazanuiu’ld uad
Yy v o 3 A Ay
doavslunistlosiuuanaznisfuiguugines
FadimamIinanislasudldde

P o
wenviniwansusinie 1Sunsanssy
YIANAIUNITATIVIATIEHAUAIN I TAFUINIS
(Table 5, Table 6 1ag Table 7) WUIIRWUAINI
' % ' a a g o
Taruimsdaenilanireus Iaanadu 130 Sy
(awziiie) wie 18 linonlindsnuianuagand
Trnaueravaaiiy 35 waz 30 nlauaass a1
Y < 9 a A o A T
aay wu1dnndSaaiseinisnaiany Aol
=} = @ 4

nondiTdsau 2 nsu a5 Tulamsnlugdvesas
wole 4 nSuuaz Ta@en 15 Taansu varzh lHnu
1 =\ =\ [ 4
g1l Tlsau 1 asu asTulamsnlugivesans

A . - A e
wole 3 5y nazlwAey 10 Yaaniy



NTAIIUMANS 26: 1-12 (2550)

Table 4. Physico-chemical and microbial characteristic of acidified bamboo shoot in

hermetically sealed container

Attribute Glass bottle Laminated bag
Bambusa Dendrocalamu Bambusa Dendrocalamu
Color: L= 0: black, 72.56 71.21 74.34 72.50
L= 100: white
a= +a red, -a green -4.89 -5.70 -4.50 -5.25
b= +b: yellow, -b: blue 14.25 17.84 11.04 14.69
pH 4.26 4.15 4.36 4.28
% acidity as citric anhydrous 0.20 0.21 0.26 0.27
TPC (CFU/qg) none none none none
Yeast & Mold (CFU/Q) none none none none
Flat sour ~ Mesophile negative negative negative negative
Thermophile negative negative negative negative
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Table 5. Food composition of acidified bamboo shoot in glass bottle

Analyte Unit Acidified bamboo shoot
Bambusa oldhamii  Dendrocalamus latiflorus

Moisture % 93.67 94.12
Protein % 1.54 0.94
Fat % 0.36 0.30
Ash % 0.36 0.27
Total Carbohydrate %by dif. 4.07 4.37
Total calories kcal/100g 25.68 23.94
Dietary Fiber % 3.12 2.67
Total Sugar % 0.88 1.09
Saturated Fat % 0.003 0.006
Cholesterol mg/100g 0 0
Vitamin A ug/100g 0 0
Vitamin B1 mg/100g <0.01 <0.01
Vitamin B2 mg/100g 0.008 0.006
Sodium mg/100g 9.92 8.51
Calcium mg/100g 13.42 8.91
Iron mg/100g 0.67 0.60
Table 6. Nutrition Facts of acidified bamboo shoot of Bambusa oldhamii

Serving size: 130 g Serving (S) per container

Amount per serving
Total energy 35 kcal

( Energy from fat O kcal )

%Thai RDI*
Total fat Og 0%
Saturated fat Og 0%
Cholesterol 0 mg 0%
Protein 29
Total carbohydrate 59 2%
Dietary Fiber 49 16%
Sugar 1g
Sodium 15 mg 0%
% Thai RDI”
Vitamin A 0 % Vitamin B1 0 % Fe 6 %
Vitamin B 0 % Ca 2 %
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Table 6. (Cont.)

* Percent Thai Recommended Daily Intakes for population over 6 years of age are based on
a 2,000 kcal diet

Energy needs vary by individuals. If your activities require energy of 2,000 kcal per day, your
daily diet should provide the following nutrients.

Total fatty acid less than 65 g
Saturated fatty acid less than 20 g
Cholesterol less than 300 mg
Total carbohydrate 300 g
Dietary fiber less than 25¢
Sodium 2400 mg

Energy (kcal ) per gram : Fat 9 : Protein 4 : Carbohydrate 4

Table 7. Nutrition Facts of acidified bamboo shoot of Dendrocalamus latiflorus

Serving size: 130g  Serving (S) per container

Amount per serving

Total energy 30 kcal ( Energy from fat 0 kcal )
%Thai RDI*
Total fat 0g 0 %
Saturated fat 0g 0 %
Cholesterol 0 mg 0 %
Protein 1lg
Total carbohydrate 6 g 2 %
Dietary Fiber 39 12 %
Sugar 1lg
Sodium 10 mg 0 %

Energy (kcal) per gram : Fat 9 : Protein 4 : Carbohydrate 4

% Thai RDI"
Vitamin A 0 % Vitamin B1 0 % Fe 6 %
Vitamin B 0 % Ca less than 2 %

* Percent Thai Recommended Daily Intakes for population over 6 years of age are based on
a 2,000 kcal diet

Energy needs vary by individuals. If your activities require energy of 2,000 kcal per day, your
daily diet should provide the following nutrients.

Total fatty acid less than 65 g
Saturated fatty acid less than 20 g
Cholesterol less than 300 mg
Total carbohydrate 300 g
Dietary fiber less than 25 g
Sodium 2400 mg

Energy (kcal) per gram : Fat 9 : Protein 4 : Carbohydrate 4
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Figure 1. Workshop training evaluation of bamboo shoot processing

Remark:
3: Application
5: Appropriate text
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1: Theoretical understanding 2: Practical understanding
4. Duration
6: Technology transfer
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