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Characterization and Anti-Gastric Ulcer Activity of Bamboo Salt
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ABSTRACT — Bamboo salt has been used as a traditional remedy for gastric ulcer and gastro-in-
testinal disorders. It is produced by baking the salt packed in bamboo cylinder nine times under
the fire of pine tree. Three of commercially available bamboo salt products (bamboo salt A, B, and
C) were characterized by qualitative and quantitative analyses using inductively coupled plasma
(ICP) spectrometer, ion chromatograph (IC), X-ray diffractometer (XRD), and electron microscope
(EM). Compared with crude salt, the contents of iron, silicon, potassium, and phosphate in the
bamboo salt products were higher whereas the sulfate content was lower. Water-insoluble fraction
of bamboo salts contained the following compounds; MgO, SiO;, Mg;SiO,, and CaMgSiO,. The
study on the microscopic structures of the bamboo salts were shown to have smooth surface and
fused shape compared with crude salt. Among the three bamboo salt products, product A was
used to test a possible inhibitory effect on gastric acid secretion. Each test material (bamboo salt
A, crude salt, and reagent-grade NaCl) was given orally to Sprague-Dawley rats at doses of 0.2, 1.0,
and 2.0 g/kg for 28 days before pyrolus ligation. Twenty four hours after the last administration
of the test materials, volume, pH, total acidity, and pepsin activity of gastric juice were measured
by the Shay-ligation method. No significant differences were observed in the secretion of gastric
acid between treated groups (bamboo salt-, crude salt- and reagent-grade NaCl-treated groups)
and control group (distilled water-treated group). This result demonstrated that bamboo salt did
not exert anti-ulcer activities in experimental animals used in the present study.
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Table 1. Quantitative analysis for bamboo salt products

SHAzZ]
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Be XAl 22
24 S3hdAE U o] Saoi HUdge i A
Fuldoz Y7} o Frt 10% FA 4§49 pHe= 9.7
~109% YA 7.132¢} =gteny NaCle] &2 912
~93.7%% HWAY(92.4%)7} vEstatt. FE-E& ALl
Hsle g, 74, 2 ¥ olxred o] Fhapo)] Egkom, B4t
o] gHake okt Table 29] ZAujol] oJahd FF AZA]
AHEE bRl ZEo] thE FeEd ES & UM
o} 1YY 7HeR, 38 9 294 AF A B, Cof EEEE
o 359 33ES XRDZ BAF HP47E AHEY
(Fig. 1), ZGAE A, B, C 25 oA HUF R FE| ¥]
sho] MgO(F] = 36.7°, 43°, 62.3°)7} Bo| &HE ZoE
Ehron ZAAE C, A, B £ME gtk CaMgSio,
(33599} Mg,Si035.5°) ¥}t 94 BelA &A=HUH-
SEAE AR S0 ) Arke WA (26,502 e

Crude salt Bamboo salt A Bamboo salt B Bamboo salt C
Water-insoluble fraction (%) 1.11 1.96 3.58
pH (10% solution) 7.1 10.9 10.6
NaCl (%) 92.4 93.7 91.2
Constituents (%) Soluble  Insoluble  Soluble Insoluble Soluble Insoluble  Soluble  Insoluble
Mg 1.285 - 0.011 1.415 0.009 0.517 0.059 1.396
K 0.830 - 1.700 - 2.650 <0.001 1.250 -
Ca 0.170 - 0.136 0.125 0.036 0.160 0.300 0.101
Si 0.017 - 0.040 0.119 0.030 0.216 0.020 0.059
Zn 0.003 - 0.001 - 0.005 0.002 0.002 0.008
Cu 0.002 - <0.001 <0.001 <0.001 <0.001 0.002 <0.001
Mn <0.001 - <0.001 0.008 <0.001 0.003 <0.001 0.003
Fe 0.001 - 0.009 0.089 0.002 0.151 0.008 0.082
Pb <0.001 - <0.001 - <0.001 - <0.001 -
Ni <0.001 - <0.001 0.004 <0.001 0.003 <0.001 0.001
SO, 1.850 - 0.775 NA 0.340 NA 1.300 NA
PO, - - 0.005 NA 0.193 NA 0.005 -

— : Below detectable limit
NA: Not analyzed

The following elements were below detectable limit: As, Cd, Be, Sb, Li, V, Ag.
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Table 2. Quantitative determination of inorganic elements
contained in bamboo and soil used for the pro-
duction of bamboo salts

Bamboo (%) Soil (%)

Mg 0.027 0.016
K 0.263 0.007
Ca 0.003 0.003
Si 0.021 0.005
Zn 0.001 0.001
Cu <0.001 <0.001
Mn 0.001 0.001
Fe 0.001 0.003
Pb - -
Ni 0.006 0.047
SO, 0.040 -
PO, 0.040 -

—: Below detectable limit
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Fig. 1. XRD chart for crude salt (1), soil (2) and water-in-
soluble fractions of bamboo salt C (3), bamboo
‘salt A (4) and bamboo salt B (5).
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Fig. 2. Scanning electron micrographs of NaCl (1), crude salt (2), bamboo salt A (3), bamboo salt B (4) and bamboo salt C
(5). Magnified by 1550.

Table 3. The effect of NaCl, crude salt, and bamboo salt on gastric acid secretion in pylorus ligated rats

Treatment Dose No. of Gastric acid oH Total acidity Pepsin activity

(g/kg) animals volume (ml/hr) (uEg/hr) (mg tyrosine/hr)
Control - 10 8.4+1.1 2.0+0.2 123.3+22.1 32.4+4.2
NaCl 0.2 10 8.9+1.1 1.9+0.1 115.7+18.2 28.7+3.3
1.0 10 9.5+1.1 1.8+0.2 13544253 31.7+£3.8
2.0 10 99+1.1 2.0£0.2 127.5+179 36.2+6.3
Crude salt 0.2 10 9.1+1.3 2.0+0.1 118.0+24.9 319+3.7
1.0 10 93+1.0 1.7+0.1 123.9+13.7 34.6+5.0
2.0 10 9.4+14 2.1+0.2 114.74+23.3 29.1+54
Bamboo salt 0.2 10 9.4-+1.1 2.1+0.1 120.9+15.3 31.0+2.7
1.0 10 8.4+1.1 24103 118.0+25.1 26.5+4.6
2.0 10 9.9+1.0 1.6+1.0 129.1+22.6 28.6+3.4

Omeprazole 0.1 10 4.3+1.0%* 7.2+£0.4%* 14.9410.1%* 15.342.3**

Each value represents the mean+S.D.
**: significantly different from control at p<0.01
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