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A Study on Physicochemical Properties of Achyranthes
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Abstract Physicochemical properties of Achyranthes japonica and Smilax china extracts were investigated for
the purpose of functionality research on the natural bio-resources. Extraction contents were order of distilled
water>methanol>ethanol solvent, the highest free aminoacids were proline from Achyranthes japonica,
phosphoserine and glutamic acid from Smilax china, respectively. BI and TAC by spectrophotometric absorbance
were order of methanol>ethanol>water in Smilax china leaf extract, but water>methaol>ethanol in Achyranthes
Jjaponica leaf extract. EDA was high in ethanol extract from Smilax china leaf and in methanol extract from
Smilax china root, and in water extract from Achyranthes japonica. TBA value of Achyranthes japonica leaf
and Smilax china leaf-ethanol extracts on olive oil was 82.1% and 84.0%, respectively, for that of an artificial
antioxidant BHT. Antimicrobial effect was observed in Achyranthes japonica stem-methanol extract on Bacillus
subtillis, in Smilax china leaf-ethanol extract on Bacillus subtillis, Vibrio vulnificus and Salmonella enterica,
respectively. And the adsorption of Pb(Il) on Achyranthes japonica was higher than that of Cd(Il) on Smilax
china under the same metal ion concentration.

Key Words : Achyranthes japonica, Smilax china, Total Aromatics Content, Electron Donating Ability, Antimicrobial
Effect, Metal adsorption
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[Table 1] Analytical Condition for Free Aminoacid and Free Sugar of Extracts

e of]icAl EHEA 5 od 2A=
Model Amino Acid Analyzer S433(Sykam) Model Agilet 1100 Series
Column Separation column LCA K06 Column Prevail Carbohydrate(54m, 250mm)
(Lithium High Resolution PEEK Column) Mobile phase 75% Acetonitril
Detector UV 570nm, 440nm Flow rate 1.0 mL/min
Reagent Flow rate 0.25 mL/min Det. RI

Buffer Flow rate  0.45mL/min
Reactor Temp. 120C
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[Table 2] Comparison of Soluble Solid Contents of Achyranthes japonica and Smilax china Extracts

Unit : mg/g dry basis

EEE

A=

Stem Leaf

Root Leaf Root

Temp.

" Water EtOH MeOH Water EtOH MeOH Water

EtOH MeOH Water EtOH MeOH Water EtOH MeOH

36'C 105.33 3.33
60C 159.33 9.83

5450 2745 105
67.17 296.5

41.67 289.17 2.17
25.33  69.67 336.67

50.50 190 37 10.1  11.7 22 32

1.17  65.17 220 63 13.7 13.6 25 3.2
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[Table 3] Comparison of Proximate Composition of
Achyranthes japonica and Smilax china

o AEE EEEEE]
Compositioni Leaf Stem  Root Leaf

Moisture 10.06° 10.12 10.12 6.03
Crude ash 17.27 128 1023 5.40
Crude protein 1995  7.99 7.59 13.19
Crude lipid 450  5.08 1.40 5.10
Carbohydrate 4822 64.01 70.66 70.28

. All data are mean value of triplicate
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[Table 4] Comparison of Free Sugar of Achyranthes
Jjaponica and Smilax china Ethanol Extracts

Unit : mg/100g

N Hrg ey &
Stem Root Leaf Root

Fructose 24.93 62.58 161.24 35.39
Glucose 10.44 23.04 129.21 18.32
Sucrose 58.44 49.23 30.66 0.00
Total 93.80 134.86 321.11 53.71
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r-aminobutyric acid 6.90%, phosphoserine 6.44% 52| <=
oz fYEsItE AP A A FEE0
phosphoserine 52.25% 3§33l Qo] 7F =4 et
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L-alanine 15.77%, phosphoserine 15.21%, L-serine 9.41%
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[Table 5] Comparison of Free Aminoacids of Achyranthes japonica and Smilax china Ethanol Extracts

Achyranthes japonica Smilax china

Achyranthes japonica  Smilax china

Amino acid Stem Root Leaf Root Amino acid Stem Root Leaf  Root

phosphoserine 8.65 6.44 52.25 15.21 L-alanine 3.38 10.61 8.67 1577
taurine 4.57 2.82 12.54 4.66 L-valine” 1.20 4.65 231  2.64
L-aspartic acid 0.29 0.35 0.37 1.49 L-isoleucine” 0.89 3.46 2.25 7.43
L-threonine” 1.18 1.20 1.09 239 L-leucine” 0.91 4.55 220  3.54
L-serine 0.83 2.92 1.38 9.41 L-tyrosine 0.26 2.80 324 527
L-glutamic acid 3.11 1.26 2.76 17.56 L-phenylalanine* 0.34 3.55 140 280
L-proline 69.36 45.92 1.78 4.78 r-aminobutyric acid 4.44 6.90 647 541
L-glysine 0.27 2.26 1.13 1.38 L-arginine” 0.29 0.29 0.15 0.29
Total (%) 100 100 100 100

* . Essential amino acid
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[Table 6] Comparison of BI and TAC of Achyranthes japonica and Smilax china Extracts

Concentration(v/v %) Abs. for BI (A=420nm) Abs. for TAC (A=280nm)
Extracts Water EtOH MeOH Water EtOH MeOH
Leaf 0.2 0.0088 0.0523 0.1855 0.0088 0.1453 0.2904
Root 0.2 0.0043 0.0002 0.0027 0.0294 0.0114 0.0473
Smilax Leaf 0.6 0.0241 0.1506 0.5559 0.0241 0.4193 0.896
china Root 0.6 0.0160 0.0017 0.0103 0.1056 0.0522 0.1557
Leaf 1.0 0.0358 0.2570 0.9060 0.0358 0.7238 1.4730
Root 1.0 0.0186 0.0036 0.0160 0.1620 0.0873 0.2491
Leaf 0.2 0.1358 0.0484 0.0772 0.2222 0.0299 0.0658
Stem 0.2 0.0073 0.0013 0.0051 0.0293 0.0010 0.0216
Root 0.2 0.0114 0.0012 0.0027 0.0553 0.0025 0.0138
Pr— Leaf 0.6 0.4087 0.1527 0.2313 0.6542 0.1158 0.2022
9ay ;‘;’;C:S Stem 0.6 0.0197 0.0051 0.0076 0.0731 0.0102 0.0604
Jap Root 0.6 0.0257 0.0020 0.0140 0.1507 0.0322 0.0627
Leaf 1.0 1.0639 0.2571 0.3798 1.0639 0.2704 0.3434
Stem 1.0 0.0359 0.0098 0.0158 0.1310 0.0227 0.1151
Root 1.0 0.0391 0.0031 0.0177 0.2434 0.0446 0.1022
3.2.2 x-|x|..T'_0;|Ir9. 100
[N 5 = - o Leaf (a)
AR 22590 sigge =A43)7] €3le] DPPH 80 [ CRoot
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$1¢] §vli8 DPPH =tjZ 4 A 19 UrEHH‘Zi T w0 |
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20 —
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ol 5 M e B A AR olAshL ¢, "
A ETA A% 58 o DA EZR sk o s0
3= gkoH21].  BHA(butylated  hydroxyanisol)L: 2
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= AL 7155 0] $ote] AlEe] wWol ARgEIL 9lo °
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Qb Adoll ok S-e[21,22]12 1 ARGl HAI7F =
oI}, (27 1] BAPFA)T H7EB) F280) DPPH
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[Fig. 1] Comparison of DPPH Radical Scavenging Ability
of Smilax china(A) and Achyranthes japonica(B)
Extracts
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[Fig. 2] TBA Changes of Olive Oil by Achyranthes
Japonica and Smilax china Ethanol Extracts
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[Table 7] Comparison of Antimicrobial Effects of Achyranthes japonica and Smilax china Extracts(Clear zone diameter,

mm)

Bacteria Cell Count Smilax china leaf Achyranthes japonica leaf

EtOH MeOH EtOH MeOH

Bacillus subtillis 77 % 10° 20 ¥ - - 40 ¥
Vibrio vulnificus 8.1 x10° 30 © 25 ¢ - -
Salmonella enterica 1.2 x10° 20 © 30 ° - -
Staphylococcus aureus 2.6x10° - - - -
Bacillus cereus 8.1 x10° - - - -
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[Table 8] Adsorption and Recovery rates of Heavy Metal by Achyranthes japonica and Smilax china

Pb(Il) by Achyranthes japonica

Cd(II) by Smilax china

Process
Adsorption Recovery Adsorption Recovery
Time 50 ppm 200 ppm 50 ppm 200 ppm 50 ppm 200 ppm 50 ppm 200 ppm
1 min 73.0 69.3 80.7 63.1 51.9 314 82.2 70.6
5 min 83.4 74.2 82.5 65.3 67.8 349 85.5 75.3
10 min 92.0 84.9 88.9 67.3 63.0 38.5 88.9 78.2
30 min 93.8 88.0 89.0 73.0 67.6 384 93.4 80.7
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