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Study on the Chemical Composition in Bamboo Shoot,
Lotus Root and Burdock
— Free Sugar, Fatty Acid, Amino Acid and Dietary Fiber Contents —
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Abstract

This experiment was carried out to determine the total dietary fiber content and free sugar, fatty
acid, amino acid compositions in bamboo shoot, lotus root and burdock. Bamboo shoot contained 3.05%
of proteins, 0.48% of lipids, 245% of fibers, which were larger than those of other samples (lotus
root and burdock). Burdock contained more sugars than the others as 18.64%. On a dry matter basis,
total dietary fiber by Prosky AOAC method were 62.5% for bamboo shoot, 17.9% for lotus root and
41.9% for burdock. Therefore, the content of dietary fiber in bamboo shoot was the most abundant
among them. Free sugar contents (glucose, fructose and sucrose) of the sample were analyzed by
HPLC. Sucrose was the most abundant in both bamboo shoot and lotus root, and the content of
fructose and sucrose in burdock were almost same. The major fatty acids in bamboo shoot, lotus
raot and burdock analyzed by GC were palmitic and linoleic acid. Also, linolenic acid were abundent
only in bamboo shoot. The results of amino acid analysis showed that aspartic acid, glutamic acid
and lysine were the most abundent amino acids in the sample. Bamboo shoot contained large percen-
tage of protein, the sweet-tasting amino acids and lipid than the other samples. Therefore bamboo
shoot can be used as a flavor material because they contain plenty of the sweet-tasting amino acid
and free sugar. Bamboo shoot and burdock can be used as potential source of dietary fiber because
of the high content of dietary fiber in those samples.
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Table 1. The Operating Condition for Analysis of Free
Sugar Composition by HPLC
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Table 2. The Operating Condition for Analysis of Fatty
Acid Composition by GC

Instrument Wagters HPLC

Column Carbohydrate analysis(0.45X30 cm)
Mobile phase CH,CN : H,0=80: 20

Flow rate 1.5 ml/min.

Detector RI Detector(AUFSX8)

Chart speed 05 cm/min.

Injection volume 20 W/
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Instrument Varian VISTA 402 capillary GC
Column BP-20(0.32 mm i.d.X30m)
Injection temp. 230T

Detector temp. 250

Oven temp. 210

Detector Flame ionization detector
Chart speed 0.5 cm/min.

Carrier gas Hydrogen, 12 psi
Make-up gas Nitrogen

Split ratio 1:30

Table 3. The Operating Condition for Analysis of
Amino Acid Composition by Amino Acid Analyzer

Instrument Waters 745 B
Column Waters Nova-Pak Cis
Mobile phase A) 50 mM Na,HPO,+ 50 mM Na- Acetate
/THF 935/65
pH 7.0 with Acetic acid
B) MeOH : CH,CN : Hx0=45:10: 45
Temp. 45T
Detector Fluorescence detector

Injection volume 20 W
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Table 4. The Proximate Composition of Bamboo shoot,

Lotus root and burdock (%)
. crude crude carbohydrate

Samples moisture —————— ash
crude
protein fat sugar fiber

Bamboo shoot 9023 305 048 315 246 04

Lotus root 8759 029 005 1047 124 036

Burdock 7837 098 011 1864 163 027

Table 5. The Fiber Contents of Bamboo shoot, Lotus
root and Burdock (%, dry basis)

Samples TDF CF TDF/CF

bamboo shoot 62.5 252 25

lotus root 179 10.0 1.8

burdock 419 75 5.6

TDF: total dietary fiber, CF: crude fiber
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Fig. 1. HPLC Chromatogram of Free Sugars in Lotus
Root

Table 6. The Free Sugar Composition of Bamboo
shoot, Lotus root and burdock (g/100g, dry basis)

Free sugars

Samples Total

Sucrose

125
318
45

Glucose

45
11.4

Fructose

8.6
12.9
5.3

25.6
56.1
9.8

bamboo shoot
lotus root
burdock
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Fig. 2. Gas Chromatogram of Fatty Acid Methyl Esters in Samples
A; Bamboo shot, B; Lotus Root, C; Burdock
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Fig. 3. Chromatogram of Amino Acids Samples by Amino Acid Analyzer
1: Aspartic acid 2: Glutamic acid 3: Asparagine 4: Histidine 5: Serine 6: Arginine
7: Glycine 8: Threonine 9: Alanine 10: Tyrosine 11: Methionine 12: Valine
13: Tryptophan 14: Phenylalanine 15: Isoleucine 16: Leucine 17: Lysine

A; Bamboo shot, B; Lotus Root, C; Burdock
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Table 7. The Fatty Acid Composition of Bamboo shoot,
Lotus root and burdock (%, dry basis)

Fatty acids bamboo shoot  lotus root burdock
Ciso 245 37.6 27.7
Ciso 0.8 18 2.8
Ciga 27 15.5 3.6
Cis2 484 44.6 65.2
Ciss 230 - -
Caoo 0.6 0.5 0.8
Total 100.0 100.0 100.0

Table 8. The Amino Acid Composition of Samples
(g/100g, dry basis)

Amino acids bamboo shoot lotus root burdock
Asp. 4.071(12.0) 0.591(28.8) 0.955(21.1)
Glu. 3.888(11.4) 0.240(11.7) 0.293( 6.5)
Asn. - - -
His. 0.847( 2.5) 0.066( 3.2) 0.136( 3.0)
Ser. 2.765( 8.1) 0.097( 4.7) 0.101( 2.3)
Arg. 2.130( 6.3) 0.124( 6.1) 1.517(33.6)
Gly. 1.811( 5.3) 0.124( 6.1) 0.155( 34)
Thr. 1.338( 3.9 0.081( 3.9 0.192( 4.3)
Ala. 2.257( 6.7) 0.089( 4.3) 0.123( 2.7)
Tyr. 4.157(12.2) 0.087( 42) 0.090( 2.0)
Met. 0.320( 0.9) 0.027( 1.3) -
Val. 1.748( 5.2) 0.084( 4.1) 0.123( 2.7)
Trp. - - -
Phe. 1.430( 4.2) 0.090( 44) 0.132( 2.9)
Ile. 1.282( 3.8) 0.062( 3.0) 0.113( 2.5)
Leu. 2.190( 6.5) 0.103( 5.0) 0.132( 2.9
Lys. 3.730(11.0) 0.189( 7.2) 0.456(10.1)
Total 33.964(100) 4.518(100)  1.930(100)

*(): % of total amounts of amino acid composition
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