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Stadies on Canned Bamboo Shoots - 1.

Occurrence of organic acids during water-

soaking of bamboo shoots

Daizo Mori1, YosHIAKI IkeEcami, Masakazu Oxku,
Yosuio SHiMoODA and ZENJIRO SAWAYAMA

A series of studies was carried out for the purpose of improving the quality of
canned bamboo shoots.

The present paper deals with the change in pH, microbial number, organic acids and
the identification of the microrganisms in bamboo shoots during soaking in water,

The results obtained are as follows :

1) Bamboo shoots soften during soaking in running water and are not suitable as for
canning, but those soaking in still water remained hard and were suitable for canning.

2) Water soaking, either in running or still water, of bamboo shoots is such a treatment
which to some extent accelerate spoilage (Fig. 1~ 3).

3) PH of bamboo shoots once drops during soaking in running water and rises after-
wards, whereas no significant rise of pH takes place and pH was about 4 after 6
days when they are kept in still water (Fig.1~ 3).

4) Microdrganisms occurring in bamboo shoots during soaking in still water were
subjected to the identification by the routine methods and one of the two microdr-
ganisms isolated was identified to be Lewconostoc mesenteroides (Table 2).

5) It was found that from glucose Leuconostoc mesenteroides forms lactic, succinic,
acetic and propionic acids and the unidentified bacterium forms lactic, fumaric,
succinic, acetic and propionic acids (Table 3).

6) Propionic, acetic, fumaric, lactic, succinic, pyroglutamic, oxalic, maric and citric
acids were detected from fresh bamboo shoots with silica gel column chromatography
(Fig. 4).

7) The amounts of maric, oxalic, citric and pyroglutamic acids in bamboo shoots
decreased during soaking in still water, whereas lactic, succinic, acetic, fumaric and
propionic acids increased (Table 4).
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Table 1 Composition of deveropment solvent
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Fig. 1 Change in pH and microbial number during soaking of bamboo
shoots in running water. (water temp. 16~17°C)
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Fig. 2 Change in pHland microbial number during soaking of
bamboo shoots in still water. (water temp. 13~15°C)
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Fig. 3 Change in pH and micrbial number during soaking of bamboo
shoots in still water. (water temp. 19~20.5°C)
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Table 2 Properties of bacteria isolated from bamboo shoots soaked in still water.

A

Leuconostoc

B mesenteroides

Cell form

Cell size

Motility

Gram stain

Liquefaction of Gelatin
Catalase

Action on nitrate

Indol production

Hydrogen sulfide production
Litmus milk

Lactate formation from glucose (%)
Voges-Proskauer test
Methyl-red test

Optimum temperature
Slime

Spheres
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Glucose
Fructose
Galactose
Xylose
Sucrose
Maltose
Mannitol
Arabinose
Lactose

Acid
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Acid Acid
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Table 3 Contents of organic acids in the
culture media* of bamboo shoots
microbrganisms,

B

Organic acids

(Leuconostoc
mesenteroidess)

(Unidentified)

propionic 3.0 mg% 2.7 mg%H
acetic 7.9 17.9
fumaric A — 24.1
lactic ©322.4 105.2
succinic . T 40.8 16.1
Total T 3741 166.0
<* Meat extract: 0.5%

Polypepton 1.0

Yeast extract 0.5

Glucose 0.5
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Fig. 4 Partition chromatogram of organic acids in fresh bamoo shoots
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Table 4 Change in contents of organic acids during soaking of
bamboo shoots in still water.

Acids fresh bamboo shoots | after 3-day soaking after 6-day soaking
propionic 1.48 mg% 2.22 mg% 0.82 mg%
acetic 4.07 38.80 7.1
fumaric 8.41 13.80 8.42
lactic+succinic 8.48 150. 04 57.08
pyroglutamic 17.62 5.83 5.16
oxalic 43.62 18.60 6.63
maric 44.70 2.61 —
citric 19.38 2.61 3.66
Total 147.76 234.51 88.88
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NREEHORTICL > T pH BT EBBEN TV, TOEBICX > THREDORE L BEY
BERTIHBRBOIBEETE. KBELRFKTLHKTOIPMCRED pH BT ->TRLL DI
RBEOLEFERLLY, HATRSARELUTIKER pH B8ToREVIcEbBOLSNL, £
NREARICEEINICERESZIIDEEZLNS.

T TRREDT Leuconostoc mesenteroides EBbNIAELKBEDOBREZRBD I, EE
DEFTHTREDOHORE N TRINS. FIAEAE S 2 Lactobacillus BOFREBEERDT
WBINLThH B, THEESY ORELIHUNETHREOBOEHBEHOIABLUPICRRETS
HHENITNOTH S, BRFAKELTOHOMEHO BRERHKKELOEELD LM
BETIHLHLNEN., o THEOFHLBIEOKEL % ¥ 7 IOV THREERBEL TREHFEN
REMLOECRNTICLENUETH 5.
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1. %OKEEUEFKPREHKPTTEY, 07 BEHO pH & EEROEITON TR~
(Fig.1~3)

2. #kthTid pH 4.1 L2 TET U, HKPTE pH 4.8 LITRBLE LM -1,

3. CZOEBTHAKBELOR»SMEELBEMIA, BRITABIZ Leuconostoc mesenteroides
THHEERDLN BEBEHETEUE, 7. (Table 2)
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MBOZ — Y BET B 2B, BBKBELICK > TRAR, EFBRSEICHENT 28, K
BLEERT 3 LRBICAKDEREHL LT LT EERBDI.
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