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Abstract

The objectives of this study were investigated the optimum concentration of pennywort
(Centella asiatica) juice for pennywort jelly production and optimum herbal types for the
beverage, high fiber pennywort in herbal Syrup. 9 point hedonic scales were used by 30 non-
trained testing persons to evaluate the sensory quality. Physical and chemical analysis were used

for the shelf life of the beverage.

The results revealed that the optimum concentration of pennywort juice for pennywort jelly
was 75%. Chrysanthemum (Chrysanthemum indicum Linn.) was the optimum herbal type for this
beverage. The shelf life of this beverage was analyzed by bright color (L*), red color (a*) and
yellow color (b*) were 10.34 £ 0.15, -4.15 + 0.04 and 13.08 = 0.11, respectively. The acid-based
(pH) (6.90 + 0.01), total phenolic compound (14.45 + 0.01 mg/kg.) and ability of DPPH
elimination (2.24 + 0.02%) were observed. This pasteurized beverage was kept at 4°C for 3 days.
Total bacteria of this beverage had been observed less than the standard value (TPCS 163-2552).

Yeast, mold, and E. coli were not found.
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The SAS System
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The MEANS Procedure
T™T Obs  Variable N Mean Std Dev Minimum Maximum
1 30 COLOR 30 7.1666667 1.0854312  5.0000000 9.0000000
SMELL 30 7.1000000  0.8847365  6.0000000 8.0000000
TASTE 30 7.5333333  0.6814454  6.0000000 9.0000000
TEXTURE 30 7.6666667  0.5466723  7.0000000 9.0000000
LIKE 30 7.4000000  0.6214555  6.0000000 9.0000000
2 30 COLOR 30 8.1333333  0.7760792  6.0000000 9.0000000
SMELL 30 8.0666667  0.7396800  7.0000000 9.0000000
TASTE 30 8.2333333  0.7738544  7.0000000 9.0000000
TEXTURE 30 8.2666667  0.7396800  7.0000000 9.0000000
LIKE 30 8.3333333  0.5466723  7.0000000 9.0000000
3 30 COLOR 30 5.3000000  0.8769068  4.0000000 7.0000000
SMELL 30 5.4333333  0.5683208  5.0000000 7.0000000
TASTE 30 6.5666667  0.6260623  5.0000000 8.0000000
TEXTURE 30 7.1333333  0.6288102  6.0000000 9.0000000
LIKE 30 5.6666667  0.7580980  4.0000000 7.0000000

HUYLYA

TMTI = AN 50 %
TMT2 = ANUANTU 75 %

TMT3 = AU 100 %



The SAS System (The ANOVA Procedure)

Dependent Variable: COLOR

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 2 124.4666667  62.2333333  73.23 <.0001
Error 87 73.9333333 0.8498084

Corrected Total 89 198.4000000
R-Square Coeff Var Root MSE COLOR Mean
0.627352  13.42501  0.921851  6.866667

Source DF AnovaSS Mean Square F Value Pr>F

T™T 2 124.4666667 62.2333333  73.23 <.0001

Dependent Variable: SMELL

Source DF Sum of Squares Mean Square F Value Pr>F
Model 2 106.4666667  53.2333333  96.62 <.0001
Error 87 47.9333333 0.5509579

Corrected Total 89 154.4000000
R-Square  Coeff Var Root MSE SMELL Mean
0.689551  10.80969  0.742265  6.866667
Source DF AnovaSS Mean Square F Value Pr>F

T™T 2 106.4666667 53.2333333  96.62  <.0001

Dependent Variable: TASTE

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 2 42.02222222 21.01111111  43.32 <.0001
Error 87 42.20000000  0.48505747

Corrected Total 89 84.22222222
R-Square Coeff Var Root MSE TASTE Mean
0.498945  9.355442  0.696461  7.444444

Source DF Anova SS Mean Square F Value Pr>F

T™T 2 42.02222222 21.01111111  43.32 <.0001



Dependent Variable: TEXTURE

Source DF Sum of Squares Mean Square F Value Pr>F
Model 2 19.28888889 9.64444444 2331 <.0001
Error 87  36.00000000 0.41379310
Corrected Total 89  55.28888889
R-Square Coeff Var Root MSE TEXTURE Mean
0.348875  8.366196  0.643268 7.688889
Source DF AnovaSS Mean Square F Value Pr>F
TMT 2 19.28888889 9.64444444 2331 <.0001

Dependent Variable: LIKE

Source DF Sum of Squares Mean Square F Value Pr>F
Model 2 109.8666667 54.9333333 130.82 <.0001
Error 87 36.5333333 0.4199234

Corrected Total 89 146.4000000

R-Square  Coeff Var Root MSE  LIKE Mean

0.750455  9.084322  0.648015  7.133333

Source DF Anova SS Mean Square F Value Pr>F

T™T 2 109.8666667 54.9333333 130.82 <.0001
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The SAS System (The ANOVA Procedure)
Duncan's Multiple Range Test for COLOR
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05

Error Degrees of Freedom 87

Error Mean Square 0.849808

Number of Means 2 3

Critical Range 4731 4978

Means with the same letter are not significantly different.

Duncan Grouping Mean N TMT

A 81333 30 2
B 7.1667 30 1
C 5.3000 30 3

Duncan's Multiple Range Test for SMELL
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.550958
Number of Means 2 3
Critical Range 3809  .4008
Means with the same letter are not significantly different.
Duncan Grouping Mean N TMT
A 8.0667 30 2
B 7.1000 30 1

C 5.4333 30
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Duncan's Multiple Range Test for TASTE
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.485057
Number of Means 2 3
Critical Range 3574 3761

Means with the same letter are not significantly different.

Duncan Grouping Mean N TMT

A 82333 30 2
B 7.5333 30 1
C 6.5667 30 3

Duncan's Multiple Range Test for TEXTURE
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.413793
Number of Means 2 3
Critical Range 3301 3474
Means with the same letter are not significantly different.
Duncan Grouping Mean N TMT
A 8.2667 30 2
B 7.6667 30 1

C 7.1333 30 3
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Duncan's Multiple Range Test for LIKE
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87

Error Mean Square 0.419923

Number of Means 2 3
Critical Range  .3326  .3499
Means with the same letter are not significantly different
Duncan Grouping Mean N TMT
A 83333 30 2
B 7.4000 30 1

C 5.6667 30 3



The SAS System

40

The MEANS Procedure
T™T Obs  Variable N Mean Std Dev Minimum Maximum
1 30 COLOR 30 8.1666667  0.6477193  7.0000000 9.0000000
SMELL 30 8.3666667  0.7183954  7.0000000 9.0000000
TASTE 30 8.4000000  0.6746647  7.0000000 9.0000000
LIKE 30 8.3000000  0.4660916  8.0000000 9.0000000
2 30 COLOR 30 6.7000000  0.6512587  5.0000000 8.0000000
SMELL 30 6.7333333 0.7396800  5.0000000 8.0000000
TASTE 30 7.7666667  0.6789106  7.0000000 9.0000000
LIKE 30 7.0000000  0.7427814  6.0000000 8.0000000
3 30 COLOR 30 3.8666667  0.6814454  3.0000000 5.0000000
SMELL 30 3.7000000  0.6512587  3.0000000 5.0000000
TASTE 30 4.5333333 0.8193072  3.0000000 6.0000000
LIKE 30 4.2666667  0.5208305  3.0000000 5.0000000

HUELHA

TMT1 = 100878
TMT2 = UzQ

TMT3 = ¥ia0din e



The SAS System

Dependent Variable: COLOR

(The ANOVA Procedure)

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 2 286.6888889 143.3444444 328.76 <.0001
Error 87 379333333  0.4360153
Corrected Total 89  324.6222222
R-Square Coeff Var Root MSE COLOR Mean
0.883146  10.57443  0.660315  6.244444
Source DF AnovaSS Mean Square F Value Pr>F
TMT 2 286.6888889 143.3444444 328.76 <.0001

Dependent Variable: SMELL

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 2 336.4666667 168.2333333  339.33 <.0001
Error 87 43.1333333  0.4957854

Corrected Total 89

379.6000000

R-Square  Coeff Var Root MSE SMELL Mean
0.886372  11.23596  0.704120  6.266667
Source DF AnovaSS  Mean Square F Value Pr>F
T™T 2 336.4666667 168.2333333  339.33 <.0001

Dependent Variable: TASTE

Source DF
Model 2
Error 87

Corrected Total 89
R-Square
0.848624
Source DF

TMT 2

Sum of Squares Mean Square F Value Pr>F

129.0333333  243.86 <.0001

258.0666667
46.0333333 0.5291188

304.1000000

Coeff Var  Root MSE TASTE Mean
10.54211  0.727406  6.900000
Anova SS Mean Square F Value Pr>F

258.0666667 129.0333333  243.86 <.0001
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Dependent Variable: LIKE

Source DF Sum of Squares Mean Square F Value Pr>F
Model 2 254.2888889 127.1444444  366.68 <.0001
Error 87  30.1666667 0.3467433
Corrected Total 89 284.4555556

R-Square Coeff Var Root MSE LIKE Mean
0.893949  9.028351  0.588849  6.522222
Source DF Anova SS Mean Square F Value Pr>F

T™™T 2 254.2888889 127.1444444 366.68 <.0001

The SAS System (The ANOVA Procedure)
Duncan's Multiple Range Test for COLOR
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.436015
Number of Means 2 3
Critical Range 3389 .3566
Means with the same letter are not significantly different.
Duncan Grouping Mean N TMT
A 8.1667 30 1
B 6.7000 30 2

C 3.8667 30 3
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Duncan's Multiple Range Test for SMELL
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.495785
Number of Means 2 3

Critical Range 3614 3802

Means with the same letter are not significantly different.

Duncan Grouping Mean N TMT

A 83667 30 1
B 6.7333 30 2
C 3.7000 30 3

Duncan's Multiple Range Test for TASTE
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.529119
Number of Means 2 3
Critical Range 3733 3928
Means with the same letter are not significantly different.
Duncan Grouping Mean N TMT
A 8.4000 30 1
B 7.7667 30 2

C 45333 30 3
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Duncan's Multiple Range Test for LIKE
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 87
Error Mean Square 0.346743
Number of Means 2 3
Critical Range 3022 3180
Means with the same letter are not significantly different.
Duncan Grouping Mean N TMT
A 83000 30 1
B 7.0000 30 2

C 42667 30 3
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