SH=278 75F3) A] A)20H(A10%), 1265 ~1272, 2011 http://dx.doi.org/10.5322/JES.2011.20.10.1265
Journal of the Environmental Sciences

A g Ao (RumeX crispus) |2 ¥
7FeA TFEY 22EX

stal
(20119 79 6 %355 20119 84 199 5274 20111 9 26 el

Extraction Characteristics of Soluble Solid from
Rumex crispus(Curled Dock) Roots

Kap Seop Jeong*
Department of Food Science & Technology, Tongmyong University, Busan 608-711, Korea
(Manuscript received 6 July, 2011; revised 19 August, 2011; accepted 26 September, 2011)

Abstract

In this study, the extraction characteristics of soluble solid from Rumex crispus(Curled dock) was studied from the
investigation of the effects of experimental conditions on extraction rate; extraction ratio, composition of extractants,
extraction time and pH of extractant, etc. The proximate composition of Rumex crispus was 2.58% crude lipid, 5.59% crude
protein, 7.39% crude ash, 6.13% moisture and 78.31% carbohydrate, respectively. Turbidity of extract by distilled water was
higher and increased with extraction time and extraction temperature, where as the turbidity didn't increase by ethanol and
methanol in 20 folds of extraction ratio. Turbidity was inversely proportional to the extraction ratio for the three extractants
at 25°C and 1 hour extraction. But turbidity of extract was highest by composition of 50% methanol-water extractant than
any other compositions of extractants. Eighteen and fifteen free aminoacids were detected in extracts with distilled water,
methanol and ethanol extractant, respectively, and it's contents were order of glutamic acid>proline>aminobutyric
acid>alanine. The extraction rate of soluble solid from Rumex crispus was order of distilled water>methanol>ethanol within
experimental extraction ratio. In extraction with distilled water, the contents of soluble solid was inversely proportional to the
pH of extractant.

Key Words : Rumex crispus, Curled dock, Extraction kinetics, Soluble solid, Extraction ratio
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Table 1. Analytic condition of free aminoacid in Curled

dock extract
Item Analytic condition
Model Amino acid analyzer S433(Sykam)
Column Separation column LCA K06
(Lithium high resolution PEEK column)
Detector UV 570 nm, 440 nm

Reagent flow rate  0.25 mL/min
Buffer flow rate  0.45 mL/min
Reactor temp. 120°C
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Fig. 1. Change in soluble solid contents of Rumex crispus
with extraction solvent.

Table 2. Hunter' color value and proximate composition of Rumex crispus

Proximate composition(%)

Hunter color value

Moisture Crude ash Crude protein Crude lipid

Carbohydrate L a b AE

6.13 7.39 5.59 2.58

78.31 60.8 4.99 28.92 67.51
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Table 3. Turbidity changes of extracts from Rumex crispus
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Fig. 2. Turbidity changes of extracts from Rumex crispus

with composition of extractant(Ext. ratio=20 folds,
Ext. time=3 hour, Ext. temp.=25C).

Extraction time(hour)

Extraction ratio(fold) Extraction temp.(C)

Extractant
1 5 12 20 50 25 50 75
D.Water 0.099 0.981 1.178 1.355 0.099 0.034 0.099 0.15 0.31
MeOH 0.063 0.092 0.097 0.184 0.063 0.039 0.063 0.04 0.06
EtOH 0.044 0.048 0.048 0.146 0.044 0.014 0.044 0.01 0.03
Ext. ratio =20 folds Ext. time =1 hour Ext. ratio =20 folds
Remarks

Ext. temp. =25T

Ext. temp. =25T Ext. time = 1 hour
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Table 4. Free aminoacid contents in Rumex crispus extracts
Extraction condition
Free aminoacid . . B B *
E25-1 M25-1 W25-1 W50-1 ME25-3
Phosphoserine 0.64 0.27 1.11 1.16 0.16
Taurine 1.22 0.49 0.66 0.77 0.16
L-aspartic acid 0.75 0.73 0.69 0.28 0.43
L-threonine 3.19 6.32 3.10 3.21 3.85
L-serine 3.55 3.18 2.40 222 247
L-glutamic acid 34.18 43.18 55.62 52.95 34.11
L-proline 18.94 20.38 19.32 23.07 35.76
L-glysine 1.03 0.39 0.57 0.52 0.45
L-alanine 9.81 8.76 431 3.42 6.38
L-valine 4.46 3.51 1.32 1.04 2.23
L-isoleucine 244 0.87 0.93 0.64 1.49
L-leucine 4.63 1.65 1.68 1.72 3.44
L-tyrosine 2.13 0.76 0.74 0.93 1.27
L-phenylalanine 2.16 0.77 0.55 0.42 1.46
r-aminobutyric acid 10.88 8.75 3.90 3.98 6.36
L-lysine 0.00 0.00 0.92 0.86 0.00
1-methyl-L-histidine 0.00 0.00 0.98 1.37 0.00
L-histidine 0.00 0.00 1.21 1.42 0.00
Total (%) 100.00 100.00 100.00 100.00 100.00

" : E=ethanol, M=methanol, W=water, numerical letters=temp.( ‘C), time(h)
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Fig. 3. Extraction rate of Rumex crispus with extraction ratio; (A) and composition of extraction solvent; (B).
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