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Study on Process of Canned Fermented Bamboo Shoot
nadn meeawilned’ Famn Brez naryatia 1auzatia uazgls wihdadnag

Kulvadee Trongpanich, Chidchom Hiraga,

Kanchanich Vachanavinich and Urai Phawsungtong

ABSTRACT

With the studies on fermentation of bamboo shoot in the rice washing residue solution, the 1%
and 5% sucrose solution. It was found that the rate of fermentation in the residue solution from rice
washing was the slowest, while the rate of fermentation in the 5% sucrose solution was the fastest.
Addition of 2.5% sodium chloride helped fastening the rate of reaction, while the addition of 10%
sodium chloride solution slow down the rate. However, 10% sodium chloride helped preserving the
bamboo shoot prior packaging and thermal process. Fermentation of bamboo shoot in the sucrose
solutions gave the product whiter color than those fermented in rice washing residue solution. Occur-
rence of lactic acid and changing in pH of the products were very fast at the first few days. Afterward
the pH was maintained at 3.0 - 3.6

The organoleptic test was carried out with the Hedonic scale scoring. It was found that there
was no statistical significant difference between samples which fermented in the rice washing residue,
1% and 5% sucrose solution which all had been added 10% sodium chloride, 5% sucrose solution with
2.5% sod. choloride, 5% sucrose solution without salt, and the market sample. However, the total score
of the fermented bamboo shoot fermented in 1% sucrose solution with addition of 10% sodium chlo-
ride was the highest.

With the study on the thermal process of the bottled fermented bamboo shoot, it was found that,
with the 8 Oz. containers, the pasteurization at 212°F for 15 mins was enough for the safetyness of the
products.

Key words : fermentation, bamboo shoot product
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Table 1 The quantitative analysis oflactic acid producing microorganisms of fermented bamboo shoot during fermentation.

Rice washing residue

1 % sucrose solution

5 9% sucrose solution

Days NaCl, % NaCl, % NaCl, %
o® 2.5(G) 5(D) IO(A) oK 9.5(A) 5(E) IO(B) o 250 5(E) IO(C)
0 14x10°  3.7x10° 6.9x10° 7x10°  2.2x10 1.6x10° 3.8x10° 4.8x10° 1.4x10° g.6x10  3.1x10° 5.3x10°
1 2 3.0x10° 1.2x10° 4.1x10 2.1x10®° 5.9x10 1.7x10°  2x10 2 3.1x10  6x10  2x10°
2 - - - 2x102 - - 2.4x10  3.1x10 1 - - -
5 2x10 - - - - - 1 - - - 1 1X10
7 4x10  2x10° - 9.6X10  4x10 - 6.2x10%  2.9x10° - - 1.8x10° 1
9 4.3X10 - 1.4x102 11x10° 1.4x10® - 3x102  1.2x10®°  1x10® - 5x102  1.4x10%
12 1x102 - 5 1 35x102 - 4 3 6 X 10 1 7 4
13 - 11x10*  4.2x102 3.5x0% 1.6x102 6.4x10° 3.2x10> 1.1x10° - 2.6x10% 6.4x10°  8.4x10%
14 - 6 3.6x10°  sx10  2x10° - 1.5x10°  3x10 - - 4.2x102  2.1x10°
15 - - - 1.1x10  3.1x10% 8 3.2x10° 8 - 2x10  3x102  5.6x10°
16 6x10° 5 - 1 1x10° - 3 1 - - 4 2.7 X 10
19 - - 5.4x10° - 6x102  1.2x10°  3x10 - - - 8 x 10 2
23 3.8x10 - - 3 9.4x10° - 4 1 - 5.4x10° - -
28 - - - - 3.3x10° - 3X10 - - 4.4x102 - -
30 - - - - 5X10 - 3x10 - - - - -
Smell Bad Bad Good Good Bad Bad Good Good Good Good Good Good
Film yeast X X - - X X - - X X - -
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Table 2 The averageCIE Lab coordinates
and difference of fermented bam-
boo shoot samples compared to the
market sample.

Treatments DE* DL* Da* Db* DC* DH*
A 5.563 4.36 0.20 3.35 3.39 -0.11
B 4.96 3.22 -1.03 3.58 3.62 0.95
C 6.40 6.15 -1.70 0.13 0.21 1.63
D 6.05 6.00 0.62 0.33 0.37 -0.57
E 2.34 2.05 -0.71 -0.85 ~0.87 0.71
F 5.24 4.81 -1.87 -0.76 -0.686 1.84
G 5,59 5.48 -0.16 1.04 1.04 0.19
H 7.77 7.7t 0.31 0.83 0.85 -0.27
1 6.83 6.45 -1.02 -1.98 -1.89 1.04
J 4.85 4.63 0.03 -1.71 -1.72 -0.07
K 7.43 7.33 -0.17 1.24 1.22 0.31
L 5.43 4.05 -1.65 3.21 3.28 1.41

Market - L*= a*= b* C*= H=

sample 68.26 0.33 12.39 12.47 88.34

Note DE = Total color difference

L*

b*
C*
H*
D-

= Lightness

= Red/green axis

= Yellow/blue axis

= Chroma

= Hue

= Difference in

E* ab = [(L¥)2 + (a®)2 + (b*¥)2]1/2

(Orion Research, model 231) HazUIULANAALLD
gauvanisolumsazareilFanalusznitanisass
(de Man et al., 1980)
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Figure 1 Rate of fermentation of fermented bamboo shoot in different media.
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Table 3 The mean scores of organoleptic test of fried fermented bamboo shoot samples with

chicken.

Treatments Color Texture Odor Taste Acceptability Total
A 6.25a 6.58* 6.17a 6.00a 6.08a 31.08

B 6.42a 6.76a 6.00a 6.50a 6.33a 32.00

C 6.83a 6.00a 6.17a 6.33a 6.13a 31.46

1 6.63a 5.92a 5.76a 5.568a 5.76a 29.63

L 6.50a 6.17a 5.75a 5.42a 5.68a 29.42
Market 6.50a 6.00a 5.33a 5.42a 5.67a 28.92
mean 6.52 6.24 5.86 5.88 5.92 30.42

Inacolumn, meansfollowedbyacommon letter are not significantly different at the 5% level.
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Figure 5 The DL*, Da* and Db* of fermented bamboo shoot samples as compared to the
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Table 4 The thermal process data of
bottled fermented bamboo shoot
samples.

Initial temperature, °F = 1425
process temperature, °F = 212
process time, min. = 15
Rate of heat penetration, fh, min =  15.5
Thermal death time, F;sw, min = 3.79
Lag factor, jch = 1

Tuaszfigreoaldlddundons  sxduilonsd/la
Wee 21 Ju uazdednifuindelovar 2.5 uaz
~ A'l ¥ o [ o
5 wuduioneallld 45 Ju war 28 U mwaau
. Y 2 a a A
Figure 4 lonansdedniwaveundolumsay
H y v v ) ¥ o
MeMIManIe ANuvNYLSovaz 5 Faaasliiu
v ' .
Nmsminlumsazauinaanseninsaunges oy
@ v o '
ar 2.5 ldamimamindage seweunldun ms
araenluiGundslasnsazaudunaniovay 5
nazenTazaeTANNABSoYaY 10 MUMAY 1ABHN
v - a [ L a' (=Y A
Isiamuindelfluansazaronliiduindenazans
asaeNAuNA0doray 2.5 uaz 10 WU
< ¥ ' A 1 u’: =
Wuldiduunn 3 deu Jagliide weniudn 2
o [ =Y Q' o/ Vv
fret1aSumnsnizSuanamasnnasdldld 45
oy
=1 I 0 1
anuilunsailuaa (pH) veamioliaemn
F1001992aRaI001937IA15) naannaedlaiies 2
@ H o dl v ~ '
waanndu pH  neznfdoundasiesnlasizasey
i 3.0-3.6
[ d‘w 1 1] y e
NNMIFINATZEzIMndIeg el T
' v v
Futde wun sretiamioirneedlumsazaniima
e anudutudosay 5 lilindewdusyiay
(L) uaziiindenausyiovar 2.5 () uazdevay
< 1 o
10 (©) awnsanul3lduunge B 135 Ju (4 1/
Y ¥
2 few)  Tuvaiziihaniduazasazasiina

Yy ¥ oy PP 'y
ANUYNVUIBYDS 1 wumaawanagiaﬂa: 10 (A

d o A o A
Jinyasenans (Ine.) N 28 aun 1

v g9
uar B) wuamsemmdsmevadunuliuu 114
¥
w o [ ] o
Fu (3.8 1heu) Metnusamiennilliaminsany
13 Aumnn 3 1heu
a d |a a Al Y
MR MSinaveduEinainge
a Ha ¥ y £ &
uananlumsazawildaes  lasldormsiaoaye
A [~1 '
MRS lduaedldlu Table 1 Furaasldpun
a a da (A A J o3 ] =
gaunsdtlSnuanawasiiuvuiugieg &9
o A v v o a a d ~a 3
Fuiivgiluszniamswinezliydunsomnariiald
s a oS A 4 a a =Y a
mold  uazligdunidytindusuasyaulanaziiu
WSinamuanizuadsundeuly dvsudlediah
winlumsazawiimanaie  anudutuievas 5
wazlyldi@umndony (L) esnndsuiunsaiina
J <3 q" a a o
vudrunnluszeznmdunaznniiuldaugdunson
=1 wm A 9/ P 9 -3 =X P
tegliansolizineglansangnadavundunnoned
° “ g . a ! . .
vty preservative Yosfululn wild mi-

. a a Y o 9/ [ ' 3/
croorganism 193eyAulale vldensasnyimialdl
Philvidela

3. MsianzRaNanmsumMu Vs INan M
Y LIE R
o AW [ ) 9/ ¥ Qs
HavINMIIInasIeg1arielinfSeimevdans
¥V [l
win 45 Ju laonSeuisuiudresramislinSoh
2 A
Founnamaaalauaadldlu Table 2 uay Figure
4 = o s 1 1 ¥ 'j
5 oifSeuisudiudltesiamisliifSeihdein
1 L3 1 d’ ~ J L\
AMA WU NNAIDINTNNAADINEATUIANNEIN
, Y v . 4
(lightness) ANMIBEINTDIINAMA AIDH1INABII
¥
msazmihmanieanududuiosaz 5 NAI0H1
’ ¥
nazdeglnaoslumsazaisnamaniuaNuTuIY
kY é & b Ao A
Fovay 1 Fwaunasadlifovar 5 uaz 10 UHVH
v oW [ A [~ 9/ £ Y 0
ANAIBEBNY  antiey  FninmsgAleanlainy

3 ] @ 1 + A Vo 1 4
IMUN mamamamuermn’nmamﬁuq

4. msm'smummmuuazmsnau%umméu?ﬁm
Table 3 LAAIDINANINAABUANUFDVLAY
msveniuvesrusinaniide diedea, B, C, I, L



s a 4y o A
AANHATNANT (INY.) 0 28 miuh 1

s, 1} AS’J s 1] 124
uazAdetNFoINnAae  Nndeelulinnuuan
v ' [ v o3 o o o o A
AnserIeiueduutsdmAynanalunnurey
Tundazuanyuztazmssonsunnduilng e

' ' Y 1 da A A v Py
atamvalfifserniinzuuulusesdganiidunio
& v vA H y W
Aemisldnasslumsazanmihmansie  anuduiu
Y & o oA 'y
jovar 5 aalindewauegiovay 10 (C) uay 2.5

£ 4 H v
(1 mwady  wisldnfuaniinzuuugainhsuade
A A o o a ' Ve H ¥
Tuseutleduianemielinaedluiing ez ms
v ] v
azaoiansoutuiesay 1 Faa 2 aiial
indonauegsevaz 10 (A uaz B) msasamiolily
Ao A Y o QY v 94
Msazawnlinaonaniosas 10 M inmieldl
A ' y o a ' Y
nausaveanuelidTuianiimieldnaedduas

Ao Ay v & 4 4 ¥
azmwhlindeveuni1iu Fadunalvaziuunisoeu
o a Vo - 3
fuvedduslnagendinuntedis Srmnazunuauly

¥V
naazamdnvuzvesmie IdnSoldadiumn
T A Y
arevravieldidToahaeddumsazarsiiaiansie
@ sy o VY
jo0aY 1 wavnaunaesevaz 10 wwumielifSun
Aca =] 3 ] o
Wanga mneliazuuusugiga uaed1alsnaumn
HNUIsgIae Mt azdelivuiumsannii
=3 = U Y vy [ U < a
indney mazdrulndedungiuaunull
v Vv

feramieldaeslumsazarnriimansie
v Yo - A a
fovar 5 (I uayr L) ldsuszuuwmasluSesnau
HALTE  AINAIDENNARDINANDUT LA INMAN
o  oad &4 Yo q YUY a d 1 a
Med1eigenaaatienndFulidedninuii

A re a Ao o AKX
naunazsaUsoeunuldluvasidliedieigeain

Yo Y a o S 3 1 o 9
ama lasudeAnruninduwriusazsaludni

oo & T A N T |
ATUUUIINMNGA LU@HEU‘UWIUUﬂUGl’J?JUNE)u"]

5. nIRIBMsiniegdunidvesiehinfsuiussy
VIN
< acy ’ &' = =4 v
HONSANYINTTUITMIANFOIAUNIIVOIMID
« ¥y J
155emss9vn vina 8 eoud Tduaaslily Ta-
& e v Xy A
ble 4 iffudistafrumsainyouduiioriliasie
A P A ad ' X o addoqy
IasEinegaunid  linudeyaunsdimineims

a a VY ay
ivuazifalsaunruslan

109
GEsl

Ed ¥
mioldiSvaneddmimndeglilgasoms
a A o - ~ o ' I
iansaananmga  ienfSeuiounumisldaedu
Ed 3 4
mIazmeinonsis  maiulSnanhmansioa
gd‘ 9y [ U a a a a
Tlinhildees szaosalfnioimana nsauanin
v & a A 9 v v
T5wu  msidundeadumsazasildnesdooay
a a a =] g e
2.5 wlilfnsomsifansaisiga  ionfouiion
[ d' w g a A o a
Aumseeslumsazaeiluldi@undems  uaziiay
indedevay 5 waz 10 uamsiANAeluMIAZalY
¥
fovar 10 vzenmsainumeliifse lilviae]d
Al U ad ' 1
WUNN 3 @eu neunsINATMIs¥elumauz
13959
LY a a aa ' o
8A5IMIAANIALAARANTHAARDDIYNITINY
v by L4 U Ay + &' 3 =)
wialinfey  neunsiniTmsaiuyedliuimnse
a X g o & a A
mevwsy  Tuszezoanmsmingy TulSmadiun
v < ' a v alg [
wo (Ysznmdovar 1.5) Nazaoinuimialiiuli
Y Y 3 . YA (A A a 9 1
Tde Tauunimieldnfiufnsomaiianiatni
v
a ' I{
Tumswdamieldnfsoavssynailugaaiv-
nisumnlssnugaannssndesneamislfiosdou
MIVIIPIA AISANIEMsApINlFasazaiviiima
N5 (ANuINIUievaz 5) wawndedevaz 2.5
4 v & 'y Yy
oannldszaznmeassdu wadinthudesnisaes
I A ° 1 A
Wugamwnssuerhhldalseny  arswaundons
v g 4 e
Tfevaz 10 Tumsazmnhmannuiolleatuns
[l ' + a o 7l =)
nudesznieneazIuds  azHanduAnlaazil
AUMWANR

LaNd1981989

NBIINUIMAATTINN. 2527.10NAISIHOLNIS DM
9. padnemansusmsnsenidineimans
MATUIABIAZMINAINY, NTUNWA. 4 U,

Asian Institute of Technology (AIT). 1987. @ﬁa

OUDUDIMIT (Food Preservation Recipe).



110 Lnyasmani (ne.) TR 28 atiui 1

Division of Human Settlements Develop-
ment, Asian Institute of Technology, Bang-
kok. 129p.

Association of Official Analytical Chemists
(AOAC). 1984. Official Methods of Analy-
sis, 14th ed. Association of Official Ana-
lytical Chemists, Inc. Arlington, Virginia
U.S.A. 1141p.

Chinese National Standard (CNS) 1985. Canned
Bamboo shoots. National Bureau of Stand-

ard. General No. 1253, Classified No.

N5019.6p.

Chinese National Standard (CNS) 1984. Brine
cured bamboo shoot. National Bureau of
Standard. General No. 7069, Classified No.
N5176.2p.

De Man, I.C., M. Rogosa and M.E. Sharpe. 1960.
A medium for the cultivation of Lactoba-
cillus. J. Appl. Bact. 23:130-135.

Prescott, S.C. and C.G. Dunn. 1959. Industrial
Microbiology. 3rd ed. McGraw-Hill Book
Comp. Inc. New York. 945p.





