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Abstract

The purpose of this research was to optimize the extraction process and identify physicochemical properties
of gel from Mhakjong’s extract. Mhakjong: water ratios in the extraction experiments were 1:25, 1:50, and 1:75. The
extractions were carried out at 40, 60, and 80cC for 60, 120, and 180 min using Central Composite Design (CCD).
Optimized condition for the extraction of Mhakjong’s extract was using the 1:75 ratio of solid: solvent in distilled
water at 6600C, extraction time 60 minutes, and natural pH (6.5-7.0). With this condition, Mhakjong’s extract exhibited
the maximum yield, viscosity, and gel strength. The major monosaccharide constituents of extract were arabinose,
rhamnose, galactose, and trace amounts of other neutral sugars (glucose, xylose, and mannose). When the
concentration of gel in Mhakjong’s extract increased higher than 0.75% (w/v), viscosity, and gel strength significantly
increased. Mhakjong’s extract (0.5%w/v) also formed gel under neutral conditions (pH 6-7). The addition of NaCl
and CaCl2 significantly decreased the Mhakjong’s extract viscosity. It was also observed that the addition of sugar
increased the viscosity and gel strength of Mhakjong’s extract, the excessive amount of sugar (>30%) decreased the
viscosity and gel strength. An increment of pH increased the viscosity and gel strength of Mhakjong’s extract and

pH more than 7, which resulted in a decrease of viscosity and gel strength.
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Table 1 Effect of extraction conditions on % yield, viscosity ikag gel strength of Mhakjong’s extract

Extraction Conditions Results
freatment Mhakjong:Water Timperature Time % yield viscosity (cP) gel strength (N)
O (hour)

1 1:25 40 1 22.921%1.559  93.149.62 0.129210.0310
2 1:25 40 3 25.1671£0.223  198.241.98 0.1215%0.0209
3 1:25 80 1 23.494+1.909  625.40%£10.32  0.1379£0.0040
4 1:25 80 3 25.17510.864  2039.00%£24.04  0.0855%0.0120
5 1:75 40 1 24.23610.695 215.2511.06 0.162610.0200
6 1:75 40 3 22.9081+0.020  263.65132.31  0.1534%0.0181
7 1:75 80 1 25.049%1581  3373.00226.87  0.0712%0.0108
8 1:75 80 3 2328911789  2898.00153.03  0.069130.0081
9 1:8 60 2 21.038%1.845  90.7019.90 0.0617%0.0145
10 1:92 60 2 23.65911.631  280.70145.96  0.0933%0.0392
11 1:50 26 2 24.0110.408  44.70%15.21 0.027£0.0184

12 1:50 94 2 18.13310.283  109.35%14.21  0.024820.0060
13 1:50 60 19.2 21.89510.210  174.55%38.89  0.1249%0.0025
14 1:50 60 3.41 25.218%0.737  136.55%41.51  0.026810.0058
15 1:50 60 2 22.02110.778  1076.00186.05  0.1296%0.0288
16 1:50 60 2 26.209%1.396  1002.00£72.71  0.1572%0.0093
17 1:50 60 2 2241210595  923.00%52.33  0.1455%0.0252
18 1:50 60 2 25.38510.750  754.20%31.11  0.1307%0.0037




o o

NI Enansuazialulal unIne1dauas et UN 22 atun 2 Weunguniau-Ganau 2563

I 0013
I 0025
[ 0.038
005

10063
10076
[ 0.088
I 0.101
0113
0126
I above

(a)

I 0026
[ 0.037
[ 0.048
[ 0.059
[ 0.069
008

[ 0.091
I 0.102
0113
0124
Il above

W 0012
B 0024
I 0037
[ 0.049
=1 0.081
o073
[ 0.085
I 0098
. 0.1
I 0122
I above

(@)

Figure 1 Response surface of the effect of extraction
conditions on gel strength.

(a) The effect of extraction temperature and time on
the gel strength at ratio 1:75.

(b) The effect of extraction ratio and time on the gel
strength at temperature 66°C.

(c) The effect of extraction temperature and ratio on

the gel strength at time 60 min.
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Figure 2 Response surface of the effect of extraction
conditions on viscosity.

(a) The effect of extraction temperature and time on
the viscosity at ratio 1:75.

(b) The effect of extraction ratio and time on the
viscosity at temperature 66°C.

(c) The effect of extraction temperature and ratio on
the viscosity at time 60 min.
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Figure 3 Response surface of the effect of extraction

conditions on %yield.

(a) The effect of extraction temperature and time on
%yield at ratio 1:75.

(b) The effect of extraction ratio and time on %yield
at temperature 66°C.(c) The effect of extraction

temperature and ratio on %yield at time 60 min.
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Table 2 Proximate analysis of Mhakjong’s extract.

Proximate analysis (%)  Mhakjong’s extract

Moisture 7.53+1.30

Ash 8.40+0.89

Protein 8.59+0.07

Lipid 1.20+0.97

Crude fiber 4.97+0.95

Carbohydrate 69.31

(by different)

Monosaccharide

(relative %)
Arabinose 42.60
Galactose 2791
Rhamnose 26.01
Glucose 2.10
Mannose 2.10
Xylose 1.13

Note: Mean+SD (n=3)
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Figure 4 Chromatogram of monosaccharides.

(a)

Standard sugars

(b) Mhakjong’s extract
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Figure 5 Effect of concentration of Mhakjong’s
extract on viscosity
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Figure 6 Effect of temperature on viscosity.
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Figure 7 Effect of NaCl concentration on viscosity

Viscosity (cP)

250

200 A

150 A

100

50 4

% CaCl,

Figure 8 Effect of CaCl, concentration on viscosity
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Figure 11 Effect of concentration of Mhakjong’s
extract on gel strength
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Figure 13 Effect of pH on gel strength.
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