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Abstract

This paper was study to develop an extract of Elaeagnus mudtiflora as a beverage component, and was part of
a broader research project for at the development of processed foods using extract of Elaeagrus mudtiflora. Acceptable
mixing properties of the beverage were significandy related to brix values, pH, total acidity, and total phenol contents.
When brown rice vinegar was used as a supplement, the vinegar contiibuted only 1% of total acidity content,
and the brix was below 5% of acceptable level. Maximal total acidity of the mixed beverage was attained which
added 19.2% (v~v) of Eaeagrus mudtiflora extract and 7.6% (v/v) of brown rice vinegar. The mixed beverge contributed
0.88% of the total acidity content. The maximum condition of brix (11.5) of the mixed beverage was amived
to 24.7% (v/v) of Elaeagnus multiflora extract and 4.9% (v/v) of brown rice vinegar. The maximum polyphenol
contents of beverage (14.47 mg%) was achieved which added 25.0% (v/v) of Elaeagnus mudtiflora extract and
4.3% (v/v) of brown rice vinegar.
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Table 1. Levels of mixing conditions in experimental design for
manufacturing beverage

. B Levels
Xi Mixing rati (%)

2 -1 0 1 2
X Brown rice vinegar 0 2 4 6 8
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Table 2. Experimental data for brix, pH, color, total acidity and total phenol for different coded values of mixing conditions

Physicochemical properties

EXP No. Extracts of

ﬁﬁ?ﬁ:ﬁ Br‘(/)i\;:g aI:ce Brix oH L a b Total( %mdlty Tozflng%enol
1 20(1) 2-1) 1093:0.06” 3271001 2424016 34.12+0.24 15.0420.11 0.4710.01 1221092
2 20(1) 6(1) 11.20£0.00 3.2140.00 33.7740.10 49.90+0.08 22.6810.06 0.79+0.03 12.460.29
3 10¢-1) 2(-1 10.07+0.06 3342000 42771007 63.26+0.08 28.9410.05 0.35+0.01 7231030
4 10(-1) 6(1) 10.30+0.10 3.2410.00 40.72+0.02 57.00£0.03 26.90£0.01 0.66+0.02 727:027
5 15(0) 4(0) 10.70:0.00 3.2540.01 32.4040.08 46.1240.08 21451005 0.57+0.03 9.1710.10
6 15(0) 40) 1047:0.12 3.250.01 37.4810.10 56.53:0.11 25.40:0.06 0.56+0.01 9.000.21
7 25(2) 40) 11.500.00 3.20+0.01 27.78:0.03 39.67+0.07 18.44:0.03 0.69:0.01 14.2740.31
8 5(-2) 40) 9.77:0.06 3.33x0.01 46.49:0.10 67.22:0.03 31.36:0.05 0.42:001 4431031
9 15(0) 8(2) 10.70+0.00 3.200.01 33.98:0.16 49.82:0.19 22.8520.10 0.84:0.03 9.82+0.46
10 15(0) 0(-2) 1027:0.15 3.33+0.01 36.530.04 54.18:0.07 24.70:0.02 0.28+0.01 9.70£0.63

"Values are mean £ SD. (n=3).

Table 3. Regression coefficients of second order polynomialsa) representing relationships between indicated response variables(Yn) and
independent variables of mixing ratio of Elaeagnus multiflora(i or j=1) extracts and brown rice vinegar(i or j=2)

Physicochemical properties

Coefficients
Brix pH L a b Total Acidity Total phenol
&0 9.107083 3516071 76.005000 112.872292 52.462530 0.061101 2951667
ye sl 0.072500 -0.013857 -3.132667 -4,444083 -2.185274 0.015702 0.437500
a2 0.099167 0.038929 -5.100000 -8.705417 -3.796012 0.072560 0326667
&l 0.000350 0.000129 0.023800 0.023925 0016154 -0.000118 0.001300
&2 0.001000 0.001000 0.335000 0.551000 0.242000 0.000250 0.005250
&22 -0.007188 0.000804 0.031250 0.059219 0.030647 -0.000424 0033750
Pro>F 0.0008 0.0011 0.0471 0.0467 0.0436 0.0001 0.0002
R2 0.9864 09839 0.8902 0.89047 0.8946 0.9967 09927
VY=o BB X 3 3B XX e
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1

Table 4. Analysis of variance showing significance of effects of processing variables on brix, pH, color(L, a, b), total acidity and total phenol

. Sum of squares
Process variables DF - —
Brix pH L a b Total Acidity = Total phenol
Extracs of Elacagnus . 22724 00114 399.8207 822.6261 187.1718 00522 742804
multflor 00004+ 00024+ 0.0220* 00216* 00202 00007+ 00001+
o 0.1682 0.0153 46.6193 122.4247 239758 0.2553 0.3368
Brown rice vinegar 3
0.0493* 0.0014%* 0.4017 03192 0.3547 0.0001%* 0.5468

*Significant at 5%.

**Significant at 1%.
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Fig. 1. Response surface of physicochemical properties value for mixing ratio of Elacagnus multiflora extract and brown rice vinegar,
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Table 5. Predicted levels of process variables yielding optimum
response of brix, pH, color(L, a, b), total acidity, total phenol

Levels for optimum response

Total ~ Total
variables ; o otal
Brix  pH L a Acidity phenol
Extracts of
Elaeagnus 2475 18%4 621 654 632 1909 2497
multiflora

Brown rice vinegar 4.88 768 210 187 201 763 428

Predicted value 11.55 319 5129 7551 348 08 1447
Moohology ~ SP SP- SP. SP. SP. Max M
PO (Max) (Min) (Max) (Max) (Max) (Max) (Max)
S P =Saddle Point.
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