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LAMPIRAN 

Lampiran 1. Data pengukuran pH emulsi minyak canola (o/w), uji ANOVA  

Perlakuan  ulangan  pH rata-rata  

C1 Minyak 30% + X1 gum xhantan 0,1% ulangan 1 7.0 

7.1 

C1 Minyak 30% + X1 gum xhantan 0,1% ulangan 2 7.2 

C1 Minyak 30% + X1 gum xhantan 0,1% ulangan 3 7.2 

C1 Minyak 30% + X2 gum xhantan 0,5% ulangan 1 7.2 

7.3 

C1 Minyak 30% + X2 gum xhantan 0,5% ulangan 2 7.3 

C1 Minyak 30% + X2 gum xhantan 0,5% ulangan 3 7.3 

C2 minyak 40% + X1 gum xhantan 0,1% ulangan 1 6.4 

6.4 

C2 minyak 40% + X1 gum xhantan 0,1% ulangan 2 6.3 

C2 minyak 40% + X1 gum xhantan 0,1% ulangan 3 6.5 

C2 minyak 40% + X2 gum xhantan 0,5% ulangan 1 6.4 

6.5 

C2 minyak 40% + X2 gum xhantan 0,5% ulangan 2 6.3 

C2 minyak 40% + X2 gum xhantan 0,5% ulangan 3 6.8 

 

ANOVA 

Between-Subjects Factors 

 Value Label N 

Minyak Kanola 1 A1 6 

2 A2 6 

Gum xhantan 1 B1 6 

2 B2 6 
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Tests of Between-Subjects Effects 

Dependent Variable:pH 
    

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 1,729
a
 3 ,576 23,851 ,000 

Intercept 558,968 1 558,968 23129,690 ,000 

MinyakKanola 1,688 1 1,688 69,828 ,000 

Gumxhantan ,041 1 ,041 1,690 ,230 

MinyakKanola * Gumxhantan ,001 1 ,001 ,034 ,857 

Error ,193 8 ,024   

Total 560,890 12    

Corrected Total 1,922 11    

a. R Squared = ,899 (Adjusted R Squared = ,862)    
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Lampiran 2. Data pengukuran kestabilan emulsi minyak canola (o/w), uji 

ANOVA 

Perlakuan  ulangan  

berat 
sebelum 
cetrifuse 
(gram) 

berat 
setelah 

centrifuse 
(gram) 

kestabilan 
emulsi 

(%) 

rata-
rata 
(%) 

C1 Minyak 30% + X1 gum 
xhantan 0,1% ulangan 1 72.0273 63.1161 87.6 

90.0 
C1 Minyak 30% + X1 gum 
xhantan 0,1% ulangan 2 71.8918 63.9445 88.9 

C1 Minyak 30% + X1 gum 
xhantan 0,1% ulangan 3 72.129 67.4111 93.5 

C1 Minyak 30% + X2 gum 
xhantan 0,5% ulangan 1 71.8572 71.183 99.1 

99.3 
C1 Minyak 30% + X2 gum 
xhantan 0,5% ulangan 2 71.6057 71.1791 99.4 

C1 Minyak 30% + X2 gum 
xhantan 0,5% ulangan 3 71.0302 70.6143 99.4 

C2 minyak 40% + X1 gum 
xhantan 0,1% ulangan 1 72.1554 68.4933 94.9 

95.7 
C2 minyak 40% + X1 gum 
xhantan 0,1% ulangan 2 70.8862 68.0713 96.0 

C2 minyak 40% + X1 gum 
xhantan 0,1% ulangan 3 72.3186 69.6052 96.2 

C2 minyak 40% + X2 gum 
xhantan 0,5% ulangan 1 71.1867 70.9135 99.6 

99.4 
C2 minyak 40% + X2 gum 
xhantan 0,5% ulangan 2 71.3047 70.8277 99.3 

C2 minyak 40% + X2 gum 
xhantan 0,5% ulangan 3 72.1644 71.5557 99.2 

ANOVA 

Between-Subjects Factors 

 Value Label N 

Minyak Kanola 1 A1 6 

2 A2 6 

Gum xhantan 1 B1 6 

2 B2 6 
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Tests of Between-Subjects Effects 

Dependent Variable:   Kestabilan Emulsi   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 174.842
a
 3 58.281 22.915 .000 

Intercept 110803.301 1 110803.301 43566.173 .000 

MinyakKanola 24.941 1 24.941 9.806 .014 

Gumxhantan 126.101 1 126.101 49.581 .000 

MinyakKanola * Gumxhantan 23.801 1 23.801 9.358 .016 

Error 20.347 8 2.543   

Total 110998.490 12    

Corrected Total 195.189 11    

a. R Squared = .896 (Adjusted R Squared = .857) 

 

Lampiran 3. Data pengukuran viskositas emulsi minyak canola (o/w), 

ANOVA 

Perlakuan  ulangan  
Viskositas 

(cP) 

rata-
rata 

(poise) 

C1 Minyak 30% + X1 gum xhantan 0,1% ulangan 1 1148.0 

1150.3 C1 Minyak 30% + X1 gum xhantan 0,1% ulangan 2 1153.0 

C1 Minyak 30% + X1 gum xhantan 0,1% ulangan 3 1150.0 

C1 Minyak 30% + X2 gum xhantan 0,5% ulangan 1 32094.0 

32091.3 C1 Minyak 30% + X2 gum xhantan 0,5% ulangan 2 32100.0 

C1 Minyak 30% + X2 gum xhantan 0,5% ulangan 3 32080.0 

C2 minyak 40% + X1 gum xhantan 0,1% ulangan 1 612.0 

618.0 C2 minyak 40% + X1 gum xhantan 0,1% ulangan 2 620.0 

C2 minyak 40% + X1 gum xhantan 0,1% ulangan 3 622.0 

C2 minyak 40% + X2 gum xhantan 0,5% ulangan 1 22230.0 

22226.0 C2 minyak 40% + X2 gum xhantan 0,5% ulangan 2 22228.0 

C2 minyak 40% + X2 gum xhantan 0,5% ulangan 3 22220.0 
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ANOVA 

Between-Subjects Factors 

 Value Label N 

Minyak Kanola 1 A1 6 

2 A2 6 

Gum xhantan 1 B1 6 

2 B2 6 

 

Tests of Between-Subjects Effects 

Dependent Variable:   Viskositas   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 2217460321.58

3
a
 

3 739153440.528 17633879.297 .000 

Intercept 2359201504.08

3 

1 2359201504.08

3 

56283137.274 .000 

MinyakKanola 81083604.083 1 81083604.083 1934400.097 .000 

Gumxhantan 2071048050.75

0 

1 2071048050.75

0 

49408701.012 .000 

MinyakKanola * Gumxhantan 65328666.750 1 65328666.750 1558536.781 .000 

Error 335.333 8 41.917   

Total 4576662161.00

0 

12 
   

Corrected Total 2217460656.91

7 

11 
   

a. R Squared = 1.000 (Adjusted R Squared = 1.000) 

 

Lampiran 4. Data pengukuran Particle size analyzer (PSA) emulsi minyak 

canola (o/w) 

perlakuan ukuran droplet Z-average (nm) 

C1X1 9449 

C1X2 12410 

C2X1 3506 

C2X2 8101 
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Pengkodean sampel emulsi minyak canola (o/w) pada analisa Particle size 

analyzer (PSA) 

Kode Nama Sampel 

86 C1X1 

87 C1X2 

88 C2X1 

89 C2X2 

 

Lampiran 5. Hasil analisa lemak gel distribusi spasial lemak, ANOVA, dan 

uji lanjut 

jenis gel ulangan  kadar lemak rata-rata (%) 

GHT1 ulangan 1 1.66 

3.09  
ulangan 2 2.10 

 
ulangan 3 5.52 

GHM1 ulangan 1 2.68 

2.91  
ulangan 2 3.03 

 
ulangan 3 3.01 

GHT2 ulangan 1 4.38 

3.20  
ulangan 2 2.17 

 
ulangan 3 3.06 

GHM2 ulangan 1 5 

3.84  
ulangan 2 1.54 

 
ulangan 3 4.97 

GHM3 ulangan 1 2.54 

2.47  
ulangan 2 2.30 

 
ulangan 3 2.58 

Keterangan : GHM3 (gel distribusi homogen emulsi minyak canola 15%) 
GHM2 (gel distribusi homogen emulsi minyak canola 20%) 
GHT2 (gel distribusi heterogen emulsi minyak canola 20% 
dan 10%)  
GHM1 (gel distribusi homogen emulsi minyak canola 5%) 
GHT1 (gel distribusi heterogen emulsi minyak canola 10 dan 
0%)  
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ANOVA 

Between-Subjects Factors 

 Value Label N 

komposisi dan volume gel 1.00 gel 1 3 

2.00 gel 2 3 

3.00 gel 3 3 

4.00 gel 4 3 

5.00 gel 5 3 

 

 

Multivariate Testsa 

Effect Value F 

Hypothesis 

df Error df Sig. 

Intercept Pillai's Trace 1.000 54545.043
b
 2.000 9.000 .000 

Wilks' Lambda .000 54545.043
b
 2.000 9.000 .000 

Hotelling's Trace 12121.121 54545.043
b
 2.000 9.000 .000 

Roy's Largest Root 12121.121 54545.043
b
 2.000 9.000 .000 

formulasi Pillai's Trace .982 2.411 8.000 20.000 .053 

Wilks' Lambda .104 4.719
b
 8.000 18.000 .003 

Hotelling's Trace 7.768 7.768 8.000 16.000 .000 

Roy's Largest Root 7.660 19.149
c
 4.000 10.000 .000 

a. Design: Intercept + formulasi 

b. Exact statistic 

c. The statistic is an upper bound on F that yields a lower bound on the significance level. 
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Tests of Between-Subjects Effects 

Source Dependent Variable 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model kadar lemak 2.950
a
 4 .738 .379 .818 

kadar air 61.904
b
 4 15.476 18.813 .000 

Intercept kadar lemak 144.398 1 144.398 74.285 .000 

kadar air 99606.042 1 99606.042 121079.980 .000 

formulasi kadar lemak 2.950 4 .738 .379 .818 

kadar air 61.904 4 15.476 18.813 .000 

Error kadar lemak 19.438 10 1.944   

kadar air 8.226 10 .823   

Total kadar lemak 166.787 15    

kadar air 99676.173 15    

Corrected Total kadar lemak 22.389 14    

kadar air 70.131 14    

a. R Squared = .132 (Adjusted R Squared = -.216) 

b. R Squared = .883 (Adjusted R Squared = .836) 

 
 

kadar lemak 

Duncan
a,b

   

komposisi dan volume gel N 

Subset 

1 

gel 5 3 2.4733 

gel 2 3 2.9067 

gel 1 3 3.0933 

gel 3 3 3.2033 

gel 4 3 3.8367 

Sig.  .295 

Means for groups in homogeneous subsets are 

displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = 1.944. 

a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 
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Lampiran 6. Hasil analisa kadar air gel distribusi spasial lemak, ANOVA, 

dan uji lanjut. 

jenis gel ulangan  kadar air rata-rata (%) 

GHT1 ulangan 1 84.44 

84.17  
u;angan 2 84.36 

 
ulangan 3 83.70 

GHM1 ulangan 1 81.03 

82.67  
u;angan 2 83.41 

 
ulangan 3 83.58 

GHT2 ulangan 1 83.02 

81.64  
u;angan 2 81.16 

 
ulangan 3 80.73 

GHM2 ulangan 1 77.87 

78.07  
u;angan 2 78.16 

 
ulangan 3 78.18 

GHM3 ulangan 1 80.17 

80.90  
ulangan 2 81.17 

 
ulangan 3 81.35 

Keterangan : GHM3 (gel distribusi homogen emulsi minyak canola 15%) 
GHM2 (gel distribusi homogen emulsi minyak canola 20%) 
GHT2 (gel distribusi heterogen emulsi minyak canola 20% 
dan 10%)  
GHM1 (gel distribusi homogen emulsi minyak canola 5%) 
GHT1 (gel distribusi heterogen emulsi minyak canola 10 dan 
0%)  

 

ANOVA 

Between-Subjects Factors 

 Value Label N 

komposisi dan volume gel 1.00 gel 1 3 

2.00 gel 2 3 

3.00 gel 3 3 

4.00 gel 4 3 

5.00 gel 5 3 
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Multivariate Testsa 

Effect Value F 

Hypothesis 

df Error df Sig. 

Intercept Pillai's Trace 1.000 54545.043
b
 2.000 9.000 .000 

Wilks' Lambda .000 54545.043
b
 2.000 9.000 .000 

Hotelling's Trace 12121.121 54545.043
b
 2.000 9.000 .000 

Roy's Largest Root 12121.121 54545.043
b
 2.000 9.000 .000 

formulasi Pillai's Trace .982 2.411 8.000 20.000 .053 

Wilks' Lambda .104 4.719
b
 8.000 18.000 .003 

Hotelling's Trace 7.768 7.768 8.000 16.000 .000 

Roy's Largest Root 7.660 19.149
c
 4.000 10.000 .000 

a. Design: Intercept + formulasi 

b. Exact statistic 

c. The statistic is an upper bound on F that yields a lower bound on the significance level. 

 

 

Tests of Between-Subjects Effects 

Source Dependent Variable 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model kadar lemak 2.950
a
 4 .738 .379 .818 

kadar air 61.904
b
 4 15.476 18.813 .000 

Intercept kadar lemak 144.398 1 144.398 74.285 .000 

kadar air 99606.042 1 99606.042 121079.980 .000 

formulasi kadar lemak 2.950 4 .738 .379 .818 

kadar air 61.904 4 15.476 18.813 .000 

Error kadar lemak 19.438 10 1.944   

kadar air 8.226 10 .823   

Total kadar lemak 166.787 15    

kadar air 99676.173 15    

Corrected Total kadar lemak 22.389 14    

kadar air 70.131 14    

a. R Squared = .132 (Adjusted R Squared = -.216) 

b. R Squared = .883 (Adjusted R Squared = .836) 
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kadar air 

Duncan
a,b

   

komposisi dan volume gel N 

Subset 

1 2 3 4 

gel 4 3 78.0700    

gel 5 3  80.8967   

gel 3 3  81.6367 81.6367  

gel 2 3   82.6733 82.6733 

gel 1 3    84.1667 

Sig.  1.000 .341 .192 .071 

Means for groups in homogeneous subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = .823. 

a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

129 
 

Lampiran 7. Hasil uji organoleptik gel distribusi spasial lemak, ANOVA, 

dan uji lanjut. 

Perlakuan  panelis keerasan 
rata-
rata warna  

rata-
rata kekenyalan 

rata-
rata 

 GHT1 1 7 

6.5 

8 

7.6 

7 

6.9 

 GHT1 2 7 8 8 

 GHT1 3 7 8 7 

 GHT1 4 6 9 4 

 GHT1 5 7 7 7 

 GHT1 6 7 7 8 

 GHT1 7 6 8 7 

 GHT1 8 7 7 8 

 GHT1 9 4 7 6 

 GHT1 10 7 7 7 

GHM1 1 5 

5.5 

8 

7.4 

6 

5.3 

GHM1 2 6 7 6 

GHM1 3 6 6 6 

GHM1 4 6 9 4 

GHM1 5 6 7 6 

GHM1 6 6 7 3 

GHM1 7 5 8 4 

GHM1 8 5 8 7 

GHM1 9 4 7 5 

GHM1 10 6 7 6 

GHT2 1 6 

4.3 

7 

5.9 

7 

4.6 

GHT2 2 4 5 4 

GHT2 3 4 3 4 

GHT2 4 3 7 3 

GHT2 5 4 6 3 

GHT2 6 6 7 4 

GHT2 7 4 7 4 

GHT2 8 4 7 6 

GHT2 9 5 6 5 

GHT2 10 3 4 6 

GHM2 1 7 

7.4 

7 

7.1 

7 

7.2 

GHM2 2 7 7 8 

GHM2 3 7 7 7 

GHM2 4 7 7 7 

GHM2 5 8 7 7 

GHM2 6 7 7 8 

GHM2 7 8 7 7 
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GHM2 8 8 7 7 

GHM2 9 8 8 7 

GHM2 10 7 7 7 

GHM3 1 5 

5.6 

7 

6.6 

5 

5.8 

GHM3 2 6 5 7 

GHM3 3 4 4 6 

GHM3 4 6 7 4 

GHM3 5 7 7 7 

GHM3 6 4 7 3 

GHM3 7 6 8 6 

GHM3 8 7 7 7 

GHM3 9 6 7 6 

GHM3 10 5 7 7 

Keterangan : GHM3 (gel distribusi homogen emulsi minyak canola 15%) 
GHM2 (gel distribusi homogen emulsi minyak canola 20%) 
GHT2 (gel distribusi heterogen emulsi minyak canola 20% 
dan 10%)  
GHM1 (gel distribusi homogen emulsi minyak canola 5%) 
GHT1 (gel distribusi heterogen emulsi minyak canola 10 dan 
0%)  

 

ANOVA 

 

Between-Subjects Factors 

 Value Label N 

Konsentrasi Lemak 1.00 Lemak 5 10 

2.00 Lemak 2 10 

3.00 Lemak 3 10 

4.00 Lemak 1 10 

5.00 Lemak 4 10 
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Multivariate Testsa 

Effect Value F Hypothesis df Error df Sig. 

Intercept Pillai's Trace .991 1568.759
b
 3.000 43.000 .000 

Wilks' Lambda .009 1568.759
b
 3.000 43.000 .000 

Hotelling's Trace 109.448 1568.759
b
 3.000 43.000 .000 

Roy's Largest Root 109.448 1568.759
b
 3.000 43.000 .000 

Perlakuan Pillai's Trace .883 4.694 12.000 135.000 .000 

Wilks' Lambda .272 6.048 12.000 114.059 .000 

Hotelling's Trace 2.129 7.391 12.000 125.000 .000 

Roy's Largest Root 1.846 20.764
c
 4.000 45.000 .000 

a. Design: Intercept + Perlakuan 

b. Exact statistic 

c. The statistic is an upper bound on F that yields a lower bound on the significance level. 

 

Tests of Between-Subjects Effects 

Source Dependent Variable 

Type III Sum 

of Squares df Mean Square F Sig. 

Corrected Model Kekerasan 54.120
a
 4 13.530 16.960 .000 

Warna 18.680
b
 4 4.670 4.887 .002 

Kekenyalan 47.320
c
 4 11.830 8.504 .000 

Intercept Kekerasan 1716.980 1 1716.980 2152.203 .000 

Warna 2394.320 1 2394.320 2505.684 .000 

Kekenyalan 1776.080 1 1776.080 1276.735 .000 

Perlakuan Kekerasan 54.120 4 13.530 16.960 .000 

Warna 18.680 4 4.670 4.887 .002 

Kekenyalan 47.320 4 11.830 8.504 .000 

Error Kekerasan 35.900 45 .798   

Warna 43.000 45 .956   

Kekenyalan 62.600 45 1.391   

Total Kekerasan 1807.000 50    

Warna 2456.000 50    

Kekenyalan 1886.000 50    

Corrected Total Kekerasan 90.020 49    

Warna 61.680 49    

Kekenyalan 109.920 49    

a. R Squared = .601 (Adjusted R Squared = .566) 

b. R Squared = .303 (Adjusted R Squared = .241) 

c. R Squared = .430 (Adjusted R Squared = .380) 
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Kekerasan 

Duncan
a,b

   

Konsentrasi Lemak N 

Subset 

1 2 3 4 

Lemak 3 10 4.3000    

Lemak 2 10  5.5000   

Lemak 5 10  5.6000   

Lemak 1 10   6.5000  

Lemak 4 10    7.4000 

Sig.  1.000 .803 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = .798. 

a. Uses Harmonic Mean Sample Size = 10.000. 

b. Alpha = .05. 

 

Warna 

Duncan
a,b

   

Konsentrasi Lemak N 

Subset 

1 2 3 

Lemak 3 10 5.9000   

Lemak 5 10 6.6000 6.6000  

Lemak 4 10  7.1000 7.1000 

Lemak 2 10  7.4000 7.4000 

Lemak 1 10   7.6000 

Sig.  .116 .090 .288 

Means for groups in homogeneous subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = .956. 

a. Uses Harmonic Mean Sample Size = 10.000. 

b. Alpha = .05. 
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Kekenyalan 

Duncan
a,b

   

Konsentrasi Lemak N 

Subset 

1 2 3 

Lemak 3 10 4.6000   

Lemak 2 10 5.3000 5.3000  

Lemak 5 10  5.8000  

Lemak 1 10   6.9000 

Lemak 4 10   7.2000 

Sig.  .191 .348 .572 

Means for groups in homogeneous subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = 1.391. 

a. Uses Harmonic Mean Sample Size = 10.000. 

b. Alpha = .05. 
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Lampiran 8. Hasil analisa kekuatan gel/gel strenght  dan adhesiveness  gel distribusi spasial lemak 

 

Test ID Batch   
Force  2 
(gram) 

Distance  
1 (mm) 

Time  
1 

(sec) 

force 3 (g)/ 
adhesiveness 

Distance  
2 (mm) 

Time  2 
(sec) 

p r r2 A 
Gel 

Strenght 
(gr/cm2) 

Lemak 1 (GHT1) Unknown   422.472 24.844 7.02 -17.597 30.45 18.615 3.14 0.635 0.403225 12.43954 33.9620 

Average Unknown (F) 
AVERAGE 
("BATCH") 

422.472 24.844 7.02 -17.597 30.45 18.615 3.14 0.635 0.403225 12.43954 33.9620 

Force (kg)

Time (sec)

1
F

2
F
1T

3
F

2T
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Test ID Batch   
Force  2 
(gram) 

Distance  
1 (mm) 

Time  
1 

(sec) 

force 3 (g)/ 
adhesiveness 

Distance  
2 (mm) 

Time  2 
(sec) 

p r r2 A 
Gel 

Strenght 
(gr/cm2) 

Lemak 2 
(GHM1) Unknown   

474.845 24.359 6.065 -10.754 28.241 17.845 3.14 0.635 0.403225 12.24614 38.7751 

Average Unknown (F) 
AVERAGE 
("BATCH") 

474.845 24.359 6.065 -10.754 28.241 17.845 3.14 0.635 0.403225 12.24614 38.7751 

Force (kg)

Time (sec)

1
F

2
F
1T

3
F

2T
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Test ID Batch   
Force  2 
(gram) 

Distance  
1 (mm) 

Time  
1 

(sec) 

force 3 (g)/ 
adhesiveness 

Distance  
2 (mm) 

Time  2 
(sec) 

p r r2 A 
Gel 

Strenght 
(gr/cm2) 

Lemak 3 (GHT2) Unknown   
274.921 24.778 5.98 -12.081 29.27 18.54 3.14 0.635 0.403225 12.41322 22.1474 

Average Unknown (F) 
AVERAGE 
("BATCH") 

274.921 24.778 5.98 -12.081 29.27 18.54 3.14 0.635 0.403225 12.41322 22.1474 

 

Force (kg)

Time (sec)

1
F

2
F
1T

3
F
2T
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Test ID Batch   
Force  2 
(gram) 

Distance  
1 (mm) 

Time  
1 

(sec) 

force 3 (g)/ 
adhesiveness 

Distance  
2 (mm) 

Time  2 
(sec) 

p r r2 A 
Gel 

Strenght 
(gr/cm2) 

Lemak 4 
(GHM2) Unknown   

280.508 23.767 6.17 -5.098 27.464 17.555 3.14 0.635 0.403225 12.01006 23.3561 

Average Unknown (F) 
AVERAGE 
("BATCH") 

280.508 23.767 6.17 -5.098 27.464 17.555 3.14 0.635 0.403225 12.01006 23.3561 

Force (kg)

Time (sec)

1
F

2
F
1T
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Test ID Batch   
Force  2 
(gram) 

Distance  
1 (mm) 

Time  
1 

(sec) 

force 3 (g)/ 
adhesiveness 

Distance  
2 (mm) 

Time  2 
(sec) 

p r r2 A 
Gel 

Strenght 
(gr/cm2) 

Lemak 5 
(GHM3) Unknown   

281.136 23.973 5.825 -8.729 27.645 17.875 3.14 0.635 0.403225 12.09221 23.2494 

Average Unknown (F) 
AVERAGE 
("BATCH") 

281.136 23.973 5.825 -8.729 27.645 17.875 3.14 0.635 0.403225 12.09221 23.2494 

Force (kg)

Time (sec)

1
F

2
F
1T

3
F
2T
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Lampiran 9. Hasil analisa kuat tarik edible film  

Kuat Tarik 

Perlakuan ulangan 
kuat tarik 
(N/mm2) 

rata-rata 
(N/mm2) 

edible film tanpa aroma (EFNA) 

ulangan 1 6.5176 

5.6891 ulangan 2 6.1673 

ulangan 3 4.3823 

edible film beraroma (EFA) 

ulangan 1 3.0196 

3.2845 ulangan 2 3.7408 

ulangan 3 3.0930 

Uji T test 
 

 

Group Statistics 

 Formulasi Edible Film N Mean Std. Deviation Std. Error Mean 

Kuat Tarik EFA 3 3.2845 .39690 .22915 

EFNA 3 5.6891 1.14517 .66116 

 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Kuat Tarik Equal 

variances 

assumed 

5.031 .088 -3.436 4 .026 -2.40460 .69975 -4.34741 -.46179 

Equal 

variances 

not 

assumed 

  

-3.436 2.474 .055 -2.40460 .69975 -4.92512 .11592 
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Lampiran 10. Hasil analisa persen pemanjangan edible film 

Persen Pemanjangan 

Perlakuan ulangan 
Persen 

Pemanjangan 
(%) 

rata-rata 
(%) 

edible film tanpa aroma 
(EFNA) 

ulangan 1 47.18 

44.17 ulangan 2 47.41 

ulangan 3 37.92 

edible film beraroma (EFA) 

ulangan 1 26.50 

25.32 ulangan 2 27.41 

ulangan 3 22.04 

Uji T test 
 

Group Statistics 

 Formulasi Edible 

Film N Mean Std. Deviation Std. Error Mean 

Persen 

Pemanjangan 

EFA 3 25.3167 2.87392 1.65926 

EFNA 3 44.1700 5.41388 3.12571 

 
 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

taile

d) 

Mean 

Difference 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Persen 

Pemanjangan 

Equal variances 

assumed 

2.697 .176 -5.328 4 .006 -18.85333 3.53881 -28.67865 -9.02802 

Equal variances 

not assumed 
  

-5.328 3.044 .012 -18.85333 3.53881 -30.02335 -7.68332 
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Lampiran 11. Hasil analisa ketebalan edible film 

Perlakuan  ulangan 

sudut rata-
rata 

(mm) 

rata-
rata 

(mm) 
atas  

samping 
kanan 

samping 
kiri  

bawah  tengah  

edible film 
tanpa aroma 

(EFNA) 
  
  

ulangan 1 0.2 0.2 0.21 0.2 0.2 0.20 

0.20 ulangan 2 0.21 0.2 0.2 0.19 0.19 0.20 

ulangan 3 0.19 0.2 0.23 0.2 0.21 0.21 

edible film 
beraroma 

(EFA) 
  
  

ulangan 1 0.25 0.19 0.18 0.23 0.19 0.21 

0.20 ulangan 2 0.21 0.16 0.19 0.13 0.16 0.17 

ulangan 3 0.2 0.32 0.14 0.19 0.2 0.21 

Uji T test 
 

Group Statistics 

 Formulasi Edible 

Film N Mean Std. Deviation Std. Error Mean 

Ketebalan Film EFA 3 .1967 .02309 .01333 

EFNA 3 .2033 .00577 .00333 

 
 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

taile

d) 

Mean 

Differen

ce 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Ketebalan 

Film 

Equal variances 

assumed 

8.471 .044 -.485 4 .653 -.00667 .01374 -.04483 .03149 

Equal variances 

not assumed 
  

-.485 2.249 .671 -.00667 .01374 -.05995 .04662 
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Lampiran 12. Hasil analisa senyawa volatil DIVA Food Essence aroma 

wijsman butter 
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Tabel komponen volatil aroma DIVA Food Essence  wijsman butter 
berdasarkan golongan  

 

No Nama Komponen RTime Luas Area (%) 
Ester 

1 PROPANOIC ACID, 2-METHYL-, 
METHYL ESTER 

9.241 44.70 

2 BUTANOIC ANHYDRIDE 8.568 17.06 
3 Ethylene glycol di-n-butyrate 13.704 5.71 
4 Decanoic anhydride 17.567 1.73 

Asam Karboksilat 

1 ACETIC ACID, METHOXY- 5.158 6.56 

2 5-PENTYLPENTAN-5-OLIDE 15.596 2.58 

Alkohol 

1 1,2-PROPANEDIOL 5.058 6.82 

Benzena/Aromatik 

1 PHENOL, 2,6-BIS(1,1-
DIMETHYLETHYL)-4-METHYL- 

15.648 1.79 

Eter 

1 2-Propanol, 1,1'-oxybis- 9.533 10.85 

Unidentify 

1 DECANOIC ACID, SILVER(1+) SALT 17.507 2.20 
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Lampiran 13. Hasil analisa senyawa volatil DIVA Food Essence aroma 

keju-keju 



 
 

149 
 

 



 
 

150 
 

 



 
 

151 
 

 



 
 

152 
 

 



 
 

153 
 

Tabel komponen volatil aroma DIVA Food Essence  keju-keju berdasarkan 
golongan  

 

 

No Nama Komponen RTime Luas Area (%) 
Ester 

1 PROPANOIC ACID, 2-HYDROXY-, 
METHYL ESTER 

5.267 1.92 

2 PROPANOIC ACID, 2-METHYL-, 
METHYL ESTER 

8.625 14.21 

3 BUTANOIC ANHYDRIDE 9.231 55.08 

4 BUTANOIC ACID, ANHYDRIDE 8.742 6.05 

5 Ethylene glycol di-n-butyrate 13.704 5.17 

6 Ethylene glycol di-n-butyrate 13.256 1.47 

Asam Karboksilat 

1 5-PENTYLPENTAN-5-OLIDE 15.593 4.08 

Alkohol 

1 1,2-PROPANEDIOL 5.117 8.42 

2 (S)-(+)-1,2-Propanediol 5.183 2.05 
Unidentify 

1 DECANOIC ACID, SILVER(1+) SALT 17.505 1.96 
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Lampiran 14. Hasil analisa senyawa volatil edible film beraroma (EFA) 
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Tabel Komponen volatil edible film beraroma (EFA) berdasarkan golongan  

 

 

No Nama Komponen RTime Luas 
Area (%) 

Ester 

1 1,2-ETHANEDIOL, DIACETATE 5.737 0.23 

2 1-PROPYLETHANOATE 13.492 2.19 

3 2H-Pyran-2-one, tetrahydro-6-pentyl- 15.577 0.34 
Asam Karboksilat 

1 5-HEPTYLPENTAN-5-OLIDE 18.266 0.07 
Alkohol 

1 3-Furanmethanol 5.626 0.24 

2 Glycerin 9.281 0.56 

3 1,2,3-PROPANETRIOL 11.125 0.47 

4 1,2,3-PROPANETRIOL 11.183 0.32 

5 1,2,3-PROPANETRIOL 11.308 0.79 

6 1,2,3,4-BUTANETETROL 11.442 1.23 

7 1,2,3-PROPANETRIOL 11.500 0.51 

8 1,2,3-PROPANETRIOL 11.692 0.76 

9 1,2,3-PROPANETRIOL 11.750 1.05 

10 1,2,3-PROPANETRIOL 11.971 0.72 

11 1,2,3-PROPANETRIOL 12.225 2.34 

12 1,2,3-PROPANETRIOL 12.342 1.39 

13 Glycerin 12.417 2.08 

14 1,2,3-PROPANETRIOL 12.608 5.47 

15 1,2,3-PROPANETRIOL 12.700 1.72 

16 Glycerin 12.767 2.82 

17 1,2,3-PROPANETRIOL 12.950 1.70 

18 1,2,3-PROPANETRIOL 13.058 2.40 

19 1,2,3-PROPANETRIOL 13.100 1.54 

20 1,2,3-PROPANETRIOL 13.240 5.46 

21 ETHANOL, 2-AMINO- 13.292 3.37 

22 Glycerin 13.433 2.50 

23 2,5-DIHYDROXY-1,4-DIOXANE 13.525 1.85 

24 ETHANOL, 2-AMINO- 13.640 4.98 

25 ETHANOL, 2-AMINO- 13.700 2.76 

26 Glycerin 14.100 2.72 

27 1,2,3-PROPANETRIOL 14.215 5.91 
Keton 

1 4-CYCLOPENTENE-1,3-DIONE 5.984 0.46 

2 1,2-CYCLOOCTANEDIONE 6.803 0.21 
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No Nama Komponen RTime Luas 
Area  (%) 

Amina 

1 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

10.950 0.11 

2 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

11.842 0.89 

3 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

11.925 0.84 

4 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

12.133 3.22 

5 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

12.850 2.43 

6 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

12.992 1.16 

7 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

13.367 2.42 

8 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

13.750 2.83 

9 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

13.833 4.58 

10 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

13.967 6.94 

11 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

14.017 1.78 

12 N-METHYL-N-(METHYL-
D3)AMINOHEPTANE 

14.053 2.25 

Amida 

1 N,N-Dimethylhexanamide 9.467 0.20 
Alkil halide 

1 ETHENE, 1,1-DICHLORO- 5.131 0.41 
Eter 

1 OXIRANE, (ETHOXYMETHYL)- 9.758 0.11 

2 12-Crown-4 15.454 0.50 

3 Ethanol, 2-(2-butoxyethoxy)-, acetate 16.352 0.57 
Ester hidroksil 

1 2-Hydroxy-gamma-butyrolactone 8.299 0.31 

2 1,2,3-Propanetriol, monoacetate 10.042 0.21 

Alkana 

1 UNDECANE 9.566 0.13 

2 2,4,6-TRITHIAHEPTANE-2-OXIDE 12.292 1.15 

3 2,4,6-TRITHIAHEPTANE-2-OXIDE 12.900 1.39 

Sulfur alkana 

1 BUTANE, 2,2'-THIOBIS- 11.617 0.81 

2 BUTANE, 2,2'-THIOBIS- 11.883 0.66 
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No Nama Komponen RTime Luas 
Area  (%) 

Keton hidroksil eter 

1 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-
6-methyl- 

10.608 0.30 

Hidroksil eter 

1 OXIRANEMETHANOL 11.550 0.82 
Asam karboksilat  ester 

1 1,2,4-TRIAZINE-3,5-DICARBOXYLIC ACID, 
6-METHYL-, DIETHYL ESTER 

14.142 1.83 
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Lampiran 15. Hasil analisa senyawa volatil edible film tanpa aroma 

(EFNA) 
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Tabel komponen volatil edible film tanpa aroma (EFNA) berdasarkan 
golongan 
No Nama Komponen 

 
RTime Luas 

Area (%) 

Sulfur alkana 

1 BUTANE, 2,2'-THIOBIS- 5.049 0,03 

2 BUTANE, 2,2'-THIOBIS- 8.675 0,05 
Alkohol 

1 2-FURANMETHANOL 5.510 0,10 

2 Glycerin 7.408 0,11 

3 1,2,3-PROPANETRIOL 7.467 0,10 

4 3-Hexanol, 3-ethyl- 7.775 0,22 

5 1,2,3,4-BUTANETETROL, [S-(R*,R*)]- 8.742 0,10 

6 Glycerin 9.251 2,01 

7 1,2,3-PROPANETRIOL 10.150 0,46 

8 1,2,3-PROPANETRIOL 12.192 18,90 

9 1,2,3-PROPANETRIOL 12.400 3,73 

10 Glycerin 14.339 57,30 

11 6-Tridecanol, 3,9-diethyl- 17.475 0,01 
Keton 

1 4-CYCLOPENTENE-1,3-DIONE # 5.971 0,13 

2 1,2-Cyclopentanedione 6.709 0,51 

3 1,2-Cyclohexanedione 7.930 0,34 

4 2-CYCLOPENTEN-1-ONE, 2-HYDROXY-
3-METHYL- 

8.472 0,37 

Eter 

1 1,4-DIOXANE, 2,3-DIMETHOXY- 6.192 0,07 

2 N,N-Dimethyl-O-(1-methyl-butyl)-
hydroxylamine 

6.908 0,14 

3 N,N-Dimethyl-O-(1-methyl-butyl)-
hydroxylamine 

7.033 0,26 

4 3-Ethoxy-5-propoxymethyl-4,5-
dihydroisoxazole 

10.243 0,47 

5 12-Crown-4 15.547 0,30 

Ester 

1 2-Propenoic acid, 4-methylpentyl ester 6.499 0,27 

2 PROPANOIC ACID, ETHENYL ESTER 7.232 0,10 

3 METHYL 3-ACETYLPROPANOATE2,4- 7.708 0,13 

4 2-Propenoic acid, 2-methyl-, hexyl ester 15.909 0,08 

5 PENTANOIC ACID, BUTYL ESTER 24.180 0,02 

Asam karboksilat 

1 BUTYRIC ACID-2-D1 6.250 0,02 

Aldehid 

1 PENTANAL 9.757 0,67 
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No Nama Komponen 
 

RTime Luas 
Area (%) 

Amina 
1 2-[(DIMETHYLAMINO)OXY]PENTANE 9.808 0,30 
2 N-METHYL-N-(METHYL-

D3)AMINOHEPTANE 
10.699 0,44 

Keton ester 
1 2-Propanone, 1-(acetyloxy)- 5.635 0,14 

Alkohol ester 
1 1,2,3-Propanetriol, monoacetate 6.048 0,05 
2 2-Hydroxy-gamma-butyrolactone 8.218 0,67 
3 1,2,3-Propanetriol, monoacetate 10.092 1,45 
4 Propionic acid, 4-hydroxy-3-hexyl ester 19.390 0,36 

Sulfur eter 
1 S-Ethyl ethanethioate 7.125 0.13 

Alkana 
1 UNDECANE 9.560 0,98 
2 1,1-D2-2-(D3-METHYL)-4-METHYL-1-

PENTENE 
10.483 1,68 

Eter  alkohol 
1 2-Furanmethanol, 5-methyl- 7.183 0,12 

Alkohol amina 
1 ETHANOL, 2-(CYCLOHEXYLAMINO)- 8.100 0,32 
2 ETHANOL, 2-AMINO- 10.811 1,03 

Eter aldehid 
1 2-FURANCARBOXALDEHYDE, 5-

METHYL- 
7.314 0,24 

Keton hidroksil 
1 4H-Pyran-4-one, 2,3-dihydro-3,5-

dihydroxy-6-methyl- 
10.588 1,52 

Eter ester 
1 Ethanol, 2-(2-butoxyethoxy)-, acetate 16.418 0,96 

Keton eter 
1 3(2H)-FURANONE, 4-ETHOXY-2,5-

DIMETHYL- 
17.098 0,01 

Alkohol keton eter 
1 3-Deoxy-d-mannoic lactone 18.554 2,19 
2 2,4-Dihydroxy-2,5-dimethyl-3(2H)-furan-3-

one 
7.600 0,41 
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Lampiran 16. Hasil uji organoleptik gel distribusi spasial lemak tersalut 
biopolimer lapis tipis 

Perlakuan  Panelis Kekerasan Warna Kekenyalan Aroma 

Gel Homogen 
2 (GHM2) 

Tersalut Edible 
film beraroma 

(EFA) 

1 7 8 7 8 

2 6 8 8 8 

3 7 8 7 7 

4 7 9 7 8 

5 8 7 7 8 

6 6 7 8 7 

7 8 8 7 8 

8 8 8 7 9 

9 7 8 7 7 

10 7 8 7 8 

Gel Homogen 
2 (GHM2) 

Tersalut Edible 
film Tanpa 

Teraromatis 
(EFNA) 

1 7 7 7 5 

2 7 8 8 7 

3 8 9 7 4 

4 7 7 7 5 

5 8 8 7 6 

6 7 7 8 5 

7 7 8 7 5 

8 7 7 6 7 

9 7 8 7 6 

10 7 9 7 5 

 
Uji T test 

Group Statistics 

 Biopolimer Lapis Tipis N Mean Std. Deviation Std. Error Mean 

Kekerasan GHM2EFA 10 7.1000 .73786 .23333 

GHM2EFNA 10 7.2000 .42164 .13333 
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Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed) 

Mean 

Differen

ce 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Kekerasan Equal variances 

assumed 

1.702 .209 -.372 18 .714 -.10000 .26874 -.66461 .46461 

Equal variances 

not assumed 
  

-.372 14.311 .715 -.10000 .26874 -.67522 .47522 

  

Uji T test 
 

Group Statistics 

 Biopolimer Lapis Tipis N Mean Std. Deviation Std. Error Mean 

Warna GHM2EFA 10 7.9000 .56765 .17951 

GHM2EFNA 10 7.8000 .78881 .24944 

 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed) 

Mean 

Differen

ce 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Warna Equal variances 

assumed 

2.270 .149 .325 18 .749 .10000 .30732 -.54565 .74565 

Equal variances 

not assumed 
  

.325 16.350 .749 .10000 .30732 -.55035 .75035 

 

Uji T test 
 

Group Statistics 

 Biopolimer Lapis Tipis N Mean Std. Deviation Std. Error Mean 

Kekenyalan GHM2EFA 10 7.2000 .42164 .13333 

GHM2EFNA 10 7.2000 .42164 .13333 
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Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed) 

Mean 

Differen

ce 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Kekenyalan Equal 

variances 

assumed 

.000 1.000 .000 18 1.000 .00000 .18856 -.39615 .39615 

Equal 

variances not 

assumed 

  

.000 18.000 1.000 .00000 .18856 -.39615 .39615 

 

Uji T test 
 

Group Statistics 

 Biopolimer Lapis Tipis N Mean Std. Deviation Std. Error Mean 

Aroma GHM2EFA 10 7.8000 .63246 .20000 

GHM2EFNA 10 5.5000 .97183 .30732 

 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed

) 

Mean 

Difference 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Aroma Equal variances 

assumed 

2.714 .117 6.273 18 .000 2.30000 .36667 1.52966 3.07034 

Equal variances 

not assumed 
  

6.273 15.4

64 

.000 2.30000 .36667 1.52051 3.07949 
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Lampiran 17. Perbandingan uji organoleptik gel distribusi spasial lemak 
dan gel distribusi spasial lemak tersalut biopolimer lapis tipis, ANOVA, dan 
uji lanjut. 
 

Between-Subjects Factors 

 Value Label N 

Gel Distribusi Spasial Lemak 1.00 GHM2 10 

2.00 GHM2EFA 10 

3.00 GHM2EFNA 10 

 

Tests of Between-Subjects Effects 

Dependent Variable:   Kekerasan   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model .467
a
 2 .233 .708 .502 

Intercept 1569.633 1 1569.633 4761.809 .000 

Perlakuan .467 2 .233 .708 .502 

Error 8.900 27 .330   

Total 1579.000 30    

Corrected Total 9.367 29    

a. R Squared = .050 (Adjusted R Squared = -.021) 

 
 

Kekerasan 

Duncan
a,b

   

Gel Distribusi Spasial Lemak N 

Subset 

1 

GHM2EFA 10 7.1000 

GHM2EFNA 10 7.2000 

GHM2 10 7.4000 

Sig.  .280 

Means for groups in homogeneous subsets are 

displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = .330. 

a. Uses Harmonic Mean Sample Size = 10.000. 

b. Alpha = 0.05. 

 

 

Tests of Between-Subjects Effects 
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Dependent Variable:   Kekenyalan   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 8.882E-16
a
 2 4.441E-16 .000 1.000 

Intercept 1555.200 1 1555.200 8748.000 .000 

Perlakuan .000 2 .000 .000 1.000 

Error 4.800 27 .178   

Total 1560.000 30    

Corrected Total 4.800 29    

a. R Squared = .000 (Adjusted R Squared = -.074) 

 

Kekenyalan 

Duncan
a,b

   

Gel Distribusi Spasial Lemak N 

Subset 

1 

GHM2 10 7.2000 

GHM2EFA 10 7.2000 

GHM2EFNA 10 7.2000 

Sig.  1.000 

Means for groups in homogeneous subsets are 

displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = .178. 

a. Uses Harmonic Mean Sample Size = 10.000. 

b. Alpha = 0.05. 

 

 

 

 

 

 

 

 

 


