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LAMPIRAN 
 
 
 

1. Data Penelitian Tahap 1 

1.1 Rendemen Minyak Atsiri 
 

Perlakuan Metode Autoclave : 30 menit 

Diketahui: 

Bobot cawan kosong = 48,4623 g (a) 

Bobot cawan kosong + sampel = 49, 0793 g (b) 

Berat Sampel setelah diekstrak ( b – a) = 0,6170 g 

Berat Sampel sebelum diekstrak = 300,0200 g 

% Rendemen = 
berat ekstrak (g) 

berat kulit jeruk (g) 

= 
(49,0793 –48,4623) g 

300,02 g 

= 
0,6170 

𝑥 100 %
 

300,02 

𝑥 100 % 

 
𝑥 100 % 

= 0,002056 x 100 % 

= 0,2056 % 
 

 
Sampel 

Cawan 

kosong 

(g) 

Cawan 

kosong 

+sampel 
(g) 

Berat 

sampel 

hasil 

ekstrak (g) 

Berat 

awal 

sampel 

(g) 

 
Rendemen 

(%) 

Rata-Rata 

Rendemen 

(%) 

Autoclave 

30 menit 
48.4623 49.0793 0.6170 300.02 0.2056 0.21 

49.1753 49.7896 0.6143 300.02 0.2047 

49.1753 49.7896 0.6143 300.00 0.2047 

Autoclave 

60 menit 
57.5220 58.4999 0.9779 300.01 0.3259 0.32 

57.5680 58.5407 0.9727 300.01 0.3242 

57.5468 58.5186 0.9718 300.01 0.3238 

MHD 30 

menit 
44.4295 45.3725 0.9430 300.01 0.3143 0.31 

44.4296 45.3725 0.9429 300.00 0.3143 

44.4334 45.3729 0.9395 300.01 0.3131 

MHD 60 

menit 
48.3315 49.7593 1.4278 300.00 0.4759 0.47 

44.4295 45.8223 1.3928 300.00 0.4642 

47.6286 49.0176 1.3890 300.01 0.4630 

Rendemen = 
Berat sampel setelah diekstrak   

𝑥 100%
 

Berat sampel sebelum diekstrak 
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Perlakuan 
Ulangan Rata- 

rata 

Standar 

devisiasi 1 2 3 

Autoclave : 30” 0.2056 0.2047 0.2047 0.2050 0.001 

Autoclave : 60” 0.3259 0.3242 0.3238 0.3246 0.001 

MHD : 30” 0.3143 0.3143 0.3131 0.3139 0.001 

MHD : 60 “ 0.4759 0.4642 0.463 0.4677 0.007 

 
 

Dependent Variable: 
 

 
Source 

 
Type III Sum of Squares 

 
Df 

Mean 
Square 

 
F 

 
Sig. 

Corrected Model .105a
 3 .035 2641.371 .000 

Intercept 1.289 1 1.289 97720.213 .000 

Metode .048 1 .048 3608.366 .000 

Waktu .056 1 .056 4249.397 .000 

metode * waktu .001 1 .001 66.348 .000 

Error .000 8 .000   

Total 1.394 12    

Corrected Total .105 11    

a. R Squared = .999 (Adjusted R Squared = .999) 

KESIMPULAN 

metode (p<0.05) berpengaruh nyata terhadap rendemen 

waktu (p<0.05) berpengaruh nyata terhadap rendemen 

interaksi (p<0.05) metode dan waktu berpengaruh nyata terhadap 
rendemen 

 
 
 

Hasil Uji Lanjut: 

Uji Lanjut Perlakuan Metode terhadap Rendemen 
 

Metode Mean Std.dev Notasi 

AUTOCLAVE 0.26 0.07 A 

MHD 0.39 0.08 B 



77 
 

Uji Lanjut Perlakuan Waktu terhadap Rendemen 
 

Waktu Mean Std.dev Notasi 

30 menit 0.26 0.06 A 

60 menit 0.40 0.08 B 

 
Uji Lanjut Pengaruh Interaksi Perlakuan terhadap Rendemen 

 

 
METODE x SUHU 

N Subset 

 1 2 3 4 

Duncana,b AUTOCLAVE x 30 menit      

 3 .2050    

MHD x 30 menit 
 

3 

  
.3139 

  

AUTOCLAVE x 60 menit  
3 

   
.3246 

 

MHD x 60 menit 
 

3 

    
.4677 

Sig.  
1.000 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

Based on observed means. 

The error term is Mean Square(Error) = 1.320E-005. 

a. Uses Harmonic Mean Sample Size = 3.000. 

d. Alpha = .05. 
 
 

Metode Waktu (Menit) Mean Std.dev Notasi 

AUTOKLAVE 30 0.21 0.001 A 

AUTOKLAVE 60 0.32 0.001 C 

MHD 30 0.31 0.001 B 

MHD 60 0.47 0.007 D 

 

 
1.2 Berat Jenis (BJ) Minyak Atsiri 

 
Rumus: 

D
t1 

=  
m2–m 

t1 m1–m 

Dt = 𝑑 
t1 

+ 0,0007 (t1 –t) 
t t1 

Keterangan: 

m = bobot piknometer kosong (gram) 

m1 = bobot piknometer berisi aquades pada suhu pengerjaan (gram) 
m2 = bobot piknometer berisi sampel pada suhu pengerjaan (gram) 

t1 = suhu pengerjaan 

t = suhu referensi (200C) 
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dt1 = bobot jenis pada suhu pengerjaan 
t1 

dt  = bobot jenis pada suhu 200C 
t 

 

Perlakuan Metode Autoclave : 30 menit 

Diketahui: 

Berat piknometer kosong = 12,8040 g 

Berat piknometer berisi aquades pada suhu pengerjaan = 17,8873 g 

Berat piknometer berisi sampel pada suhu pengerjaan = 17,0737 g 

Suhu Pengerjaan = 270C 

 

D
t1 

= 
17,0737–12,8040 

= 
4,2697 g 

= 0,8399 g
 

t1 17,8873–12,8040 5,0833 g 

Dt = 0,8399 + 0,0007 (27 -7) 
t 

= 0,8448 
 
 

Sampel 

 

 
Piknometer 
kosong (g) 

 
Piknometer 

kosong 
+sampel 

(g) 

 
 

Berat 
Sampel 

(g) 

 
Piknometer 

kosong 
+aquades 

(g) 

 
 

Berat 
Aquades 

(g) 

 
Berat Jenis 
pada Suhu 
Pengerjaan 

(g/mL) 

Berat 
Jenis 
pada 
Suhu 

Referensi 
(g/mL) 

 

Rata- 
Rata 
Berat 
Jenis 
(g/mL) 

Autoclave 

30 menit 
12.8040 17.0737 4.2697 17.8873 5.0833 0.8399 0.8448 0.84 

12.8040 17.0693 4.2653 17.8873 5.0833 0.8391 0.8439 

12.8040 17.0665 4.2625 17.8873 5.0833 0.8385 0.8433 

Autoclave 

60 menit 
12.8063 17.0778 4.2715 17.8983 5.0920 0.8389 0.8437 0.87 

12.8063 17.2911 4.4848 17.8983 5.0920 0.8808 0.8857 

12.8063 17.2932 4.4869 17.8983 5.0920 0.8812 0.8861 

MHD 30 

menit 
12.8123 17.0927 4.2804 17.9075 5.0952 0.8401 0.8449 0.84 

12.8123 17.0840 4.2717 17.9075 5.0952 0.8384 0.8433 

12.8123 17.0755 4.2632 17.9075 5.0952 0.8367 0.8416 

MHD 60 

menit 
12.7898 17.0673 4.2775 17.8980 5.1082 0.8374 0.8422 0.84 

12.7898 17.0753 4.2855 17.8980 5.1082 0.8389 0.8438 

12.7898 17.0815 4.2917 17.8980 5.1082 0.8402 0.8450 

 

 
Berat Jenis (BJ) 

Ulangan Autoklave MHD 

30 Menit 60 Menit 30 Menit 60 Menit 

1 0.8448 0.8437 0.8449 0.8422 

2 0.8439 0.8857 0.8433 0.8438 

3 0.8433 0.8861 0.8416 0.845 

Rata-rata 0.844 0.872 0.843 0.844 
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Perlakuan 

 
Ulangan 

 
Rata-rata 

Standar 

deviasi 

1 2 3   

Autoklave : 30" 0.8448 0.8439 0.8433 0.8440 0.001 

Autoklave : 60" 0.8437 0.8857 0.8861 0.8718 0.024 

MHD : 30 0.8449 0.8433 0.8416 0.8433 0.002 

MHD : 60 " 0.8422 0.848 0.845 0.8437 0.001 

 

Descriptive Statistics 

Dependent 

Variable: Berat_Jenis 
 

 
Metode 

 
Mean 

Std. 

Deviation 

 
N 

AUTOCLAVE 30 memit .8440 .00075 3 

60 menit .8718 .02437 3 

Total .8579 .02168 6 

MHD 30 memit .8433 .00165 3 

60 menit .8437 .00140 3 

Total .8435 .00139 6 

Total 30 memit .8436 .00122 6 

60 menit .8578 .02182 6 

Total .8507 .01648 12 

TABEL ANOVA 

 
Dependent 

 
Tests of Between-Subjects Effects 

Variable: berat_jenis 

 
 
Source 

Type III 
Sum of 
Squares 

 
 

Df 

 
Mean 

Square 

 
 

F 

 
 

Sig. 

Corrected 

Model 
.002a 3 .001 3.982 .052 

Intercept 8.684 1 8.684 57998.502 .000 

metode .001 1 .001 4.184 .075 

waktu .001 1 .001 3.993 .081 

metode * 
waktu 

.001 1 .001 3.770 .088 

Error .001 8 .000   

Total 8.687 12    

Corrected 

Total 
.003 11 
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a. R Squared = .599 (Adjusted R Squared = .449) 
 

Kesimpulan : 

Metode (p>0.05) tidak berpengaruh nyata terhadap berat jenis 

Waktu (p>0.05) tidak berpengaruh nyata terhadap berat jenis 

Interaksi metode dan waktu (p>0.05 )tidak berpengaruh nyata terhadap berat 

jenis 

 

 
1.3 Daya Hambat Minyak Atsiri 

 
Jenis 

Bakteri 

Daya Hambat Bakteri Escherichia coli dan Staphylococcus aureus Minyak Atsiri Jeruk 
Pangkep (Citrus Maxima) (mm) 

Autoclave : 30 menit Autoclave : 60 menit MHD : 30 menit MHD : 60 menit 

P1 P2 Rerata P1 P2 Rerata P1 P2 Rerata P1 P2 Rerata 

E. coli 7,7 7,7 7,70 7,8 8,3 8,05 8,6 8,1 8,35 8,7 9,1 8,90 

S. aureus 7,8 9,0 8,40 8,6 8,6 8,60 8,2 8,5 8,35 9,8 10,1 9,95 

Keterangan: 

P1 = ulangan 1 

P2 = ulangan 2 

Daya Hambat Bakteri (DHB) Escherichia coli 

ULANGAN AUTOKLAVE MHD 

30 Menit 60 Menit 30 Menit 60 Menit 

1 7.7 7.8 8.6 8.7 

2 7.7 8.3 8.1 9.1 

RATA-RATA 7.70 8.05 8.35 8.90 

 
 

Perlakuan 
ulangan  

Rata-rata 

Standar 
devisiasi 1 2 

Autoclave 30” 7.7 7.7 7.70 0.00 

Autoclave 60” 7.8 8.3 8.05 0.35 

MHD 30” 8.6 8.1 8.35 0.35 

MHD 60” 8.7 9.1 8.90 0.28 
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Tabel Anova 

Dependent 

Variable: DHB 

 
 
Source 

 

Type III Sum 
of Squares 

 
 

Df 

 

Mean 
Square 

 
 

F 

 
 

Sig. 

Corrected Model 1.550a 3 .517 6.263 .054 

Intercept 544.500 1 544.500 6600.000 .000 

METODE 1.125 1 1.125 13.636 .021 

WAKTU .405 1 .405 4.909 .091 

METODE * 

WAKTU 
.020 1 .020 .242 .648 

Error .330 4 .083   

Total 546.380 8    

Corrected Total 1.880 7    

a. R Squared = .824 (Adjusted R Squared = 

.693) 

KESIMPULAN 

Metode (p<0.05) berpengaruh nyata terhadap daya hambat E coli 

Waktu (p>0.05) tidak berpengaruh nyata terhadap daya hambat E coli 

Interaksi (p>0.05) metode dan waktu tidak berpengaruh nyata terhadap 

daya hambat E coli 

Pengaruh Perlakuan Metode 

 
Metode 

 
Mean 

 
Std.dev 

 
Notasi 

Autoclave 7.88 0.29 a 

MHD 8.63 0.41 b 

 

Daya Hambat Bakteri (Staphylococcus aureus) 
 

Daya Hambat Bakteri (Staphylococcus aureus) 

Ulangan 
Autoclave MHD 

30 Menit 60 Menit 30 Menit 60 Menit 

1 7.8 8.6 8.2 9.8 

2 9 8.6 8.5 10.1 

Rerata 8.400 8.600 8.350 9.950 

 
 

Perlakuan 
Ulangan Rata- 

rata 

Standar 

Devisiasi 1 2 

Autoclave 30" 7.8 9 8.40 0.85 

Autoclave 60" 8.6 8.6 8.60 0.00 

MHD 30" 8.2 8.5 8.35 0.21 

MHD 60 " 9.8 10.1 9.95 0.21 
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Perlakuan DHB.S.aureus SD 

Autoclave 30" 8.40 0.85 

Autoclave 60" 8.60 0.00 

MHD 30" 8.35 0.21 

MHD 60 " 9.95 0.21 

 

Descriptive Statistics 

Dependent Variable: Daya_hambat_S.aereus 

Metode 
 

Mean 
 

Std. Deviation 
 

N 

Autoclave 30 menit 8.4000 .84853 2 

60 menit 8.6000 0.00000 2 

Total 8.5000 .50332 4 

MHD 30 menit 8.3500 .21213 2 

60 menit 9.9500 .21213 2 

Total 9.1500 .93986 4 

Total 30 menit 8.3750 .50580 4 

60 menit 9.2750 .78899 4 

Total 8.8250 .77965 8 

 

Tests of Between-Subjects Effects 

Dependent 

Variable: daya_hambat_aereus 

 
Source 

Type III Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

Corrected Model 3.445a 3 1.148 5.671 .063 

Intercept 623.045 1 623.045 3076.765 .000 

METODE .845 1 .845 4.173 .111 

WAKTU 1.620 1 1.620 8.000 .047 

METODE * 
WAKTU 

.980 1 .980 4.840 .093 

Error .810 4 .203   

Total 627.300 8    

Corrected Total 4.255 7    

a. R Squared = .810 (Adjusted R Squared = .667) 
 

Kesimpulan: 

Metode (p>0.05) tidak berpengaruh nyata terhadap daya 

hambat bakteri Aereus 

Waktu (p<0.05)berpengaruh nyata terhadap daya hambat 
bakteri Aereus 

Interaksi (p>0.05) metode dan waktu tidak berpengaruh nyata 

terhadap daya hambat bakteri S. aereus 
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Pengaruh Perlakuan Waktu 

Waktu Mean std.dev Notasi 

30 menit 8.3750 0.50580 A 

60 menit 9.2750 0.78899 B 

 

1.4 Aktivitas Antioksidan Minyak Atsiri 

 
Data Perlakuan Metode Autoclave : 30 menit 

Ulangan 1 

 
 
 
 
 
 
 
 
 
 

 
 

Kontrol 
Konsentrasi 

ppm 
 

% Inhibisi 
 

Nilai IC-50 (ppm) 

1 100 -0.90  
 

630.011 
2 200 11.19 

3 300 23.47 

4 400 25.81 

Rumus % Inhibisi: 

 
% 𝐼𝑛ℎ𝑖𝑏𝑖𝑠𝑖 = 

 
Diketahui: 

 

( 𝐴 𝑏𝑙𝑎𝑛𝑘𝑜 − 𝐴 𝑠𝑎𝑚𝑝𝑒𝑙) 
 

 

𝐴 𝑏𝑙𝑎𝑛𝑘𝑜 

 

 
𝑥 100% 

A blanko = 0.554; A sampel = 0.559 

( 0.554 − 0.559) 
 

 

99.108 

 
 
 

𝑥 100% = −0.90% 

Rumus IC50 dilihat dari rumurs persamaan linear antara % inhibisi konsentrasi 

ekstrak (abs sampel): 

y = 0.0924x – 8.213 

(𝑦 + 8.213) 
 
 

Diketahui: 

X = IC 50 y = 50 

𝐼𝐶50 =  
 

0.0924 

 
𝐼𝐶50 = 

(50 + 8.213) 
 

 

0.0924 

 
= 630.011 𝑝𝑝𝑚 

 
No 

Konsentrasi 

(ppm) 

Absorbansi (A) λ = 

515 nm 
 

% Inhibisi (%) 

1 100 0.559 -0.90 

2 200 0.492 11.19 

3 300 0.424 23.47 

4 400 0.411 25.81 

6 Abs Blanko 0.554  
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Ulangan 2 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Ulangan 3 

 
No 

Konsentrasi 
(ppm) 

Absorbansi (A) λ = 
515 nm 

 
% Inhibisi (%) 

1 100 0.558 -0.72 

2 200 0.493 11.01 

3 300 0.424 23.47 

4 400 0.411 25.81 

6 Kontrol 0.554  

40.00 
 

20.00 

y = 0.0924x - 8.213 
R² = 0.9367 

0.00 

0 50 100 150 200 250 300 350 400 450 
-20.00 

Konsentrasi ekstrak (ppm) 

40.00 

30.00 

20.00 

10.00 

0.00 

-10.00  
0

 

y = 0.0919x - 8.0325 
R² = 0.9374 

50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

%
 I

n
h

ib
is

i 
(%

) 
%

 I
n

h
ib

is
i (

%
) 

No 

1 

2 

3 

4 

6 

Konsentrasi 
(ppm) 

100 

200 

300 

400 

Kontrol 

Absorbansi (A) λ = 
515 nm 

0.558 

0.492 

0.424 

0.411 

0.554 

% Inhibisi (%) 

-0.72 

11.19 

23.47 

25.81 

No 

1 

2 

3 

4 

Konsentrasi 

(ppm) 

100 

200 

300 

400 

% Inhibisi (%) 

-0.72 

11.19 

23.47 

25.81 

Nilai IC-50 (ppm) 

631.474 
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No 

Konsentrasi 

(ppm) 

 
% Inhibisi (%) 

 
Nilai IC-50 (ppm) 

1 100 -0.72  
 

631.083 
2 200 11.01 

3 300 23.47 

4 400 25.81 

 
 
 
 
 
 
 
 
 
 
 
 

Pengulangan IC 50 (ppm) rata-rata 
intensitas 

antioksidan 

Ulangan 1 630.01  
630.86 

 
Lemah Ulangan 2 631.47 

Ulangan 3 631.08 

 

Data Perlakuan Metode Autoclave : 60 menit 

Ulangan 1 

 
No 

Konsentrasi 
(ppm) 

Absorbansi (A) λ = 
515 nm 

 
% Inhibisi (%) 

1 100 0.505 16.39 

2 200 0.486 19.54 

3 300 0.416 31.13 

4 400 0.391 35.26 

6 Control 0.604  

 
 

No 
Konsentrasi 

(ppm) 
 

% Inhibisi (%) 
 

Nilai IC-50 (ppm) 

1 100 16.39  
 

608.116 
2 200 19.54 

3 300 31.13 

4 400 35.26 

40.00 

20.00 

y = 0.0921x - 8.1227 
R² = 0.9382 

0.00 

0 100 200 300 400 500 600 

-20.00 
Konsentrasi ekstrak (ppm) %

 I
n

h
ib

is
i 

(%
) 
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No 

1 

Konsentrasi 

(ppm) 

100 

% Inhibisi (%) 

16.39 

Nilai IC-50 (ppm) 

601.721 

 
 
 
 
 
 
 
 
 

 

Ulangan 2 

 
 
 
 

 
2 200 19.54 

3 300 31.13 

4 400 35.60 

 
 
 
 
 
 
 
 
 
 
 

 

Ulangan 3 

 
No 

Konsentrasi 
(μg/mL) 

Absorbansi (A) λ = 
515 nm 

 
% Inhibisi (%) 

1 100 0.505 16.39 

2 200 0.486 19.54 

3 300 0.416 31.13 

4 400 0.389 35.60 

6 Kontrol 0.604 0.00 

No 

1 

2 

3 

4 

6 

Konsentrasi 

(ppm) 

100 

200 

300 

400 

Kontrol 

Absorbansi (A) λ = 

515 nm 

0.505 

0.486 

0.416 

0.389 

0.604 

% Inhibisi (%) 

16.39 

19.54 

31.13 

35.60 

40.00 

30.00 

20.00 

10.00 

0.00 

y = 0.0682x + 8.5265 
R² = 0.9475 

0 50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

40.00 

30.00 

20.00 

10.00 

0.00 

y = 0.0692x + 8.3609 
R² = 0.9502 

0 50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

%
 I

n
h

ib
is

i (
%

) 
%

 I
n

h
ib

is
i (

%
) 
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No 

Konsentrasi 

(ppm) 

 
% Inhibisi (%) 

 
Nilai IC-50 (ppm) 

1 100 16.39  
 

601.721 
2 200 19.54 

3 300 31.13 

4 400 35.60 

 
 
 
 
 
 
 
 
 
 
 
 
 

Pengulangan IC 50 (ppm) rata-rata 
intensitas 

antioksidan 

Ulangan 1 608.12  
603.85 

 
Lemah Ulangan 2 601.72 

Ulangan 3 601.72 

 

Data Perlakuan Metode MHD : 30 menit 
 

Ulangan 1 

 
No 

Konsentrasi 

(ppm) 

Absorbansi (A) λ = 

515 nm 

 
% Inhibisi (%) 

1 100 0.711 6.08 

2 200 0.686 9.38 

3 300 0.676 10.70 

4 400 0.655 13.47 

6 Control 0.757  

 
 

No 
Konsentrasi 

(ppm) 

 
% Inhibisi (%) 

 
Nilai IC-50 (ppm) 

1 100 6.08  
 

1956.209 
2 200 9.38 

3 300 10.70 

4 400 13.47 

40.00 
y = 0.0692x + 8.3609 

R² = 0.9502 

20.00 

0.00 

0 100 
Ko

2
n
0
s
0
entrasi

3
e
0
k
0 

strak (
4
p
0
p
0 
m) 

500 600 

%
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n
h
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No 

1 

Konsentrasi 

(ppm) 

100 

% Inhibisi (%) 

6.08 

Nilai IC-50 (ppm) 

1961.748 

 
 
 
 
 
 
 
 
 
 

 

Ulangan 2 

 
 
 
 
 

 
2 200 9.51 

3 300 10.70 

4 400 13.47 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ulangan 3 

 
No 

Konsentrasi 

(ppm) 

Absorbansi (A) λ = 

515 nm 
 

% Inhibisi (%) 

1 100 0.711 6.08 

2 200 0.685 9.51 

3 300 0.676 10.70 

4 400 0.655 13.47 

6 Kontrol 0.757 0.00 

No 

1 

2 

3 

4 

6 

Konsentrasi 

(ppm) 

100 

200 

300 

400 

Kontrol 

Absorbansi (A) λ = 

515 nm 

0.711 

0.685 

0.676 

0.655 

0.757 

% Inhibisi (%) 

6.08 

9.51 

10.70 

13.47 

15.00 y = 0.0235x + 4.0291 
R² = 0.9767 

10.00 
 

5.00 
 

0.00 

0 50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

15.00 y = 0.0234x + 4.0951 
R² = 0.9701 

10.00 
 

5.00 
 

0.00 

0 50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

%
 I

n
h

ib
is

i (
%

) 
%

 I
n

h
ib

is
i (

%
) 
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No 

Konsentrasi 

(ppm) 

 
% Inhibisi (%) 

 
Nilai IC-50 (ppm) 

1 100 6.08  
 

1961.748 
2 200 9.51 

3 300 10.70 

4 400 13.47 

 
 
 
 
 
 
 
 
 
 
 

 

Pengulangan IC 50 (ppm) rata-rata 
intensitas 

antioksidan 

Ulangan 1 1956.21  
1959.90 

 
Lemah Ulangan 2 1961.75 

Ulangan 3 1961.75 

 

Data Perlakuan Metode MHD : 60 menit 
 

Ulangan 1 

 
No 

Konsentrasi 

(ppm) 

Absorbansi (A) λ = 

515 nm 

 
% Inhibisi (%) 

1 100 0.718 5.53 

2 200 0.704 7.37 

3 300 0.68 10.53 

4 400 0.658 13.42 

6 kontrol 0.76  

 
 

No 
Konsentrasi 

(ppm) 

 
% Inhibisi (%) 

 
Nilai IC-50 (ppm) 

1 100 5.53  
 

1772.388 
2 200 7.37 

3 300 10.53 

4 400 13.42 

20.00 
y = 0.0234x + 4.0951 

R² = 0.9701 

0.00 

0 100 
Ko

2
n
0
s
0
entrasi

3
e
0
k
0 

strak (
4
p
0
p
0 

m) 
500 600 

%
 I

n
h

ib
is

i 
(%

) 
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No 

1 

Konsentrasi 

(ppm) 

100 

% Inhibisi (%) 

5.39 

Nilai IC-50 (ppm) 

1735.978 

4 400 13.55 

 
 
 
 
 
 
 
 
 

 

Ulangan 2 

 
 
 
 

 
2 200 7.63 

3 300 10.53 

 
 
 
 
 
 
 
 
 
 
 
 

 

Ulangan 3 

 
No 

Konsentrasi 

(ppm) 

Absorbansi (A) λ = 

515 nm 

 
% Inhibisi (%) 

1 100 0.719 5.39 

2 200 0.702 7.63 

3 300 0.680 10.53 

4 400 0.658 13.42 

6 Kontrol 0.76 0.00 

No 

1 

2 

3 

4 

6 

Konsentrasi 

(ppm) 

100 

200 

300 

400 

Kontrol 

Absorbansi (A) λ = 

515 nm 

0.719 

0.702 

0.68 

0.657 

0.76 

% Inhibisi (%) 

5.39 

7.63 

10.53 

13.55 

15.00 

10.00 

y = 0.0268x + 2.5 
R² = 0.989 

5.00 

0.00 

0 50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

%
 I

n
h

ib
is

i (
%

) 

15.00 y = 0.0274x + 2.4342 
R² = 0.9955 

10.00 
 

5.00 
 

0.00 

0 50 100 150 200 250 300 350 400 450 

Konsentrasi ekstrak (ppm) 

%
 I

n
h

ib
is

i (
%

) 
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No 

Konsentrasi 

(ppm) 

 
% Inhibisi (%) 

 
Nilai IC50 (ppm) 

1 100 5.39  
 

1759.259 
2 200 7.63 

3 300 10.53 

4 400 13.42 

 
 
 
 
 
 
 
 
 
 
 
 
 

Nilai IC50 (ppm) 

Ulangan AUTOKLAVE MHD 

 30 Menit 60 Menit 30 Menit 60 Menit 

1 630.011 608.116 1956.209 1772.388 

2 631.474 601.721 1961.748 1735.978 

3 631.083 601.721 1961.748 1759.259 

Rata- 

rata 

 
630.856 

 
603.853 

 
1,959.902 

 
1,755.875 

 
 

Perlakuan 
Ulangan  

Rata-rata 

Standar 
Deviasi 1 2 3 

AUTOKLAVE 30" 630.011 631.474 631.083 630.8560 0.757 

AUTOKLAVE 60" 608.116 601.721 601.721 603.8527 3.692 

MHD 30" 1956.209 1961.748 1961.748 1,959.9017 3.198 

MHD 60 " 1772.388 1735.978 1759.259 1,755.8750 18.439 

20.00 
y = 0.027x + 2.5 

R² = 0.9964 

0.00 

0 100 
Kon

20
s
0
entrasi

3
e
0
k
0 
strak (

4
p
0
p
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m) 
500 600 

%
 I

n
h
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i 
(%

) 
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Desriptive Statistics 

Dependent 

Variable: antioksidan 

Metode Mean 
Std. 

Deviation 
N 

autoclave 30 menit 
630.8560 .75746 3 

 60 menit 603.8527 3.69215 3 

 Total 617.3543 14.98120 6 

MHD 30 menit 1959.9017 3.19794 3 

 60 menit 
1755.8750 18.43938 3 

 Total 1857.8883 112.37508 6 

Total 30 menit 1295.3788 727.95126 6 

 60 menit 
1179.8638 631.10070 6 

 Total 1237.6213 652.34101 12 

TABEL ANOVA 

 
Dependent 

 
Tests of Between-Subjects Effects 

Variable: Antioksidan 

 
Source 

Type III Sum 

of Squares 
 

Df 
 

Mean Square 
 

F 
 

Sig. 

Corrected 
Model 

4680307.907a 3 1560102.636 17123.136 .000 

Intercept 18380478.777 1 18380478.777 201737.648 .000 

METODE 4616773.815 1 4616773.815 50672.080 .000 

WAKTU 40031.146 1 40031.146 439.368 .000 

METODE * 
WAKTU 

23502.945 1 23502.945 257.960 .000 

Error 728.886 8 91.111   

Total 23061515.570 12    

Corrected 

Total 
4681036.793 11 

   

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

Kesimpulan: 

Metode (p<0.05) berpengaruh nyata terhadap aktivitas antioksidan 

Waktu (p<0.05) berpengaruh nyata terhadap aktivitas antioksidan 

Interaksi (p<0.05) metode dan waktu berpengaruh nyata terhadap aktivitas 

antioksidan 

 
Pengaruh Perlakuan 

Metode 

Metode Mean std.dev N 

Autoclave 617.35 14.98 
 

A 

MHD 1857.89 112.38 B 
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Pengaruh Perlakuan Waktu 

Waktu Mean std.dev Notasi 

30 menit 1295.38 727.95 a 

60 menit 1179.86 631.10 B 

 

Uji Lanjut Interaksi Perlakuan Metode dan Waktu 

ANTIOKSIDAN 

 

 
METODExSUHU 

 

 
N 

Subset 

1 2 3 4 

 
Duncana,b AUTOCLAVE x 60 

menit 

 

3 

 

603.8527 

   

AUTOCLAVE x 30 
menit 

 
3 

  
630.8560 

  

MHD x 60 menit  
3 

   
1755.8750 

 

MHD x 30 menit  
3 

    
1959.9017 

Sig.   

1.000 
 

1.000 
 

1.000 
 

1.000 

Means for groups in homogeneous subsets are displayed.Based on observed  

means.The error term is Mean Square(Error) = 91.111. 

a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 

 
 

2. Data penelitian Tahap 2 

2.1 Kuat Tarik Edible Film 

 
Rumus: 

Kuat Tarik (N/mm2) = 
Gaya yang bekerja (beban) (N) 

Luas Penampang (mm2) 

Diketahui: 

Beban = 5.9508 N 

Ketebalan (mm) = 0.17 mm 
Lebar (mm) = 20 mm 

Kuat Tarik (N/mm2) = 5.9508 (N) 
0.17 x 20 (mm2) 

 
 

 
= 

5.9508 
= 1.7502 𝑁/𝑚𝑚2 

3.4 
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Kode Time/Waktu (s) Load/Beban (N) 
Extension/ 

Perpanjangan (mm) 
Ketebalan 

(mm) 
Lebar (mm) 

Kuat Tarik 
(N/mm2) 

AIBI1 23.79 5.9508 3.9003 0.17 20 1.7502 

AIBI2 21.70 19.598 3.4574 0.22 20 4.4541 

AIBI3 29.65 17.287 4.7908 0.19 20 4.5492 

A1B21 20.79 6.3715 3.3873 0.23 20 1.3851 

A1B22 23.39 11.611 3.7406 0.32 20 1.8142 

A1B23 21.57 7.9691 3.5156 0.34 20 1.1719 

A1B31 60.05 6.5439 9.9507 0.23 20 1.4226 

A1B32 40.63 7.4428 6.7133 0.28 20 1.3291 

A1B33 52.86 7.0720 8.7472 0.29 20 1.2193 

A2B11 37.85 12.141 6.1607 0.25 20 2.4283 

A2B12 22.90 7.3329 3.7446 0.22 20 1.6666 

A2B13 29.43 5.2321 4.8279 0.23 20 1.1374 

A2B21 30.12 27.030 3.4653 0.39 20 3.9082 

A2B22 41.35 24.900 3.8906 0.32 20 5.5829 

A2B23 8.285 19.555 1.6029 0.61 20 0.7563 

A2B31 14.93 5.9939 2.4078 0.47 20 0.6377 

A2B32 19.96 10.881 3.1695 0.48 20 1.1335 

A2B33 4.240 53.199 5.5416 0.48 20 0.3973 

A3B11 13.58 18.010 2.1005 0.56 20 1.6080 

A3B12 25.22 34.879 3.0595 0.57 20 3.5951 

A3B13 14.57 15.158 2.2816 0.48 20 1.5789 

A3B21 16.03 11.294 2.5100 0.49 20 1.1525 

A3B22 21.49 17.084 3.4300 0.39 20 2.1902 

A3B23 18.03 25.600 3.6572 0.35 20 2.4060 

A3B31 19.39 37.356 3.7356 0.5 20 2.6479 

A3B32 17.28 18.634 2.7064 0.4 20 2.3292 

A3B33 30.36 34.109 3.5530 0.48 20 4.5111 

 
 

Kuat Tarik (N/mm2) 

Ulangan AIBI AIB2 AIB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3 

1 1.75 1.39 1.42 2.42 3.91 0.64 1.61 1.15 2.65 

2 4.45 1.81 1.33 1.67 5.58 1.13 3.60 2.19 2.33 

3 4.55 1.17 1.22 1.14 0.76 0.40 1.58 2.41 4.51 

Rerata 3.58 1.46 1.32 1.74 3.42 0.72 2.26 1.92 3.16 
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Perlakuan 
Ulangan 

Rerata 
Standar 

Devisasi 1 2 3 

AIBI 1.75 4.45 4.55 3.58 1.59 

AIB2 1.39 1.81 1.17 1.46 0.33 

AIB3 1.42 1.33 1.22 1.32 0.10 

A2B1 2.42 1.67 1.14 1.74 0.65 

A2B2 3.91 5.58 0.76 3.42 2.45 

A2B3 0.64 1.13 0.40 0.72 0.38 

A3B1 1.61 3.60 1.58 2.26 1.16 

A3B2 1.15 2.19 2.41 1.92 0.67 

A3B3 2.65 2.33 4.51 3.16 1.18 

 

Dependent Variable: KUAT_TARIK 

 
 
 
 
 
 
 
 
 
 
 
 

a. R Squared = .496 (Adjusted R Squared = .272) 

Kesimpulan: 

Tepung Jagung (p>0.05) tidak berpengaruh nyata terhadap aktivitas kuat Tarik 

Minyak Atsiri (p>0.05) tidak berpengaruh nyata terhadap kuat Tarik 

Interaksi (p<0.05) tepung jagung dan minyak atsiri berpengaruh nyata terhadap 

kuat Tarik 

 
Source 

Type III Sum 

of Squares 
 

df 

Mean 

Square 
 

F 
 

Sig. 

Corrected Model 
24.334a 8 3.042 2.215 .077 

Intercept 127.923 1 127.923 93.142 .000 

TEPUNG_JAGUNG 1.107 2 .554 .403 .674 

MINYAK_ATSIRI 2.934 2 1.467 1.068 .364 

TEPUNG_JAGUNG 
* MINYAK_ATSIRI 

20.293 4 5.073 3.694 .023 

Error 24.721 18 1.373   

Total 176.979 27    

Corrected Total 49.056 26    
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Uji Lanjut Interaksi Tepung jagung dan Minyak Atsiri 

KUAT_TARIK 

Duncana,b
 

 
Perlakuan 

 
N 

Subset  
Notasi 

1 2 

A2B3 3 .7233  A 

A1B3 3 1.3233 1.3233 Ab 

A1B2 3 1.4567 1.4567 Ab 

A2B1 3 1.7433 1.7433 Ab 

A3B2 3 1.9167 1.9167 Ab 

A3B1 3 2.2633 2.2633 Ab 

A3B3 3  3.1633 B 

A2B2 3  3.4167 B 

A1B1 3  3.5833 B 

Sig.  .169 .053  

Means for groups in homogeneous subsets are displayed.Based on observed 
means.The error term is Mean Square(Error) = 1.373. 

 

a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 

 
2.1 % Perpanjangan (Elongasi) Edible Film 

 

 

% 𝑃𝑒𝑟𝑝𝑎𝑛𝑗𝑎𝑛𝑔𝑎𝑛 = 
𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑘ℎ𝑖𝑟 − 𝑝𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑤𝑎𝑙 

 
 

𝑝𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑤𝑎𝑙 
𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑘ℎ𝑖𝑟 = 𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑤𝑎𝑙 + 𝑒𝑘𝑠𝑡𝑒𝑛𝑠𝑖𝑜𝑛 

 
Diketahui: 

Panjang awal  = 60 mm 
Ekstension = 3.9003 mm 

 
Panjang akhir = 60 mm + 3.9003 mm 

= 63.9003 mm 

% Perpanjangan = (
63.9003–60)mm

) 𝑥 100% 
60 mm 

= 0.065005 x 100% 

= 6.5005% 
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Kode 

Extension/ 

Perpanjangan 

(mm) 

 
L0 

 
Lf 

ef (% Perpanjangan/ 

elongasi) 

AIBI1 3.9003 60 63.9003 6.5005 

AIBI2 3.4574 60 63.4574 5.7623 

AIBI3 4.7908 60 64.7908 7.9847 

A1B21 3.3873 60 63.3873 5.6455 

A1B22 3.7406 60 63.7406 6.2343 

A1B23 3.5156 60 63.5156 5.8593 

A1B31 9.9507 60 69.9507 16.5845 

A1B32 6.7133 60 66.7133 11.1888 

A1B33 8.7472 60 68.7472 14.5787 

A2B11 6.1607 60 66.1607 10.2678 

A2B12 3.7446 60 63.7446 6.2410 

A2B13 4.8279 60 64.8279 8.0465 

A2B21 3.4653 60 63.4653 5.7755 

A2B22 3.8906 60 63.8906 6.4843 

A2B23 1.6029 60 61.6029 2.6715 

A2B31 2.4078 60 62.4078 4.0130 

A2B32 3.1695 60 63.1695 5.2825 

A2B33 5.5416 60 65.5416 9.2360 

A3B11 2.1005 60 62.1005 3.5008 

A3B12 3.0595 60 63.0595 5.0992 

A3B13 2.2816 60 62.2816 3.8027 

A3B21 2.5100 60 62.5100 4.1833 

A3B22 3.4300 60 63.4300 5.7167 

A3B23 3.6572 60 63.6572 6.0953 

A3B31 3.7356 60 63.7356 6.2260 

A3B32 2.7064 60 62.7064 4.5107 

A3B33 3.5530 60 63.5530 5.9217 

 

% Perpanjangan 

Ulangan AIBI AIB2 AIB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3 

1 6.50 5.65 16.58 10.27 5.78 4.01 3.50 4.18 6.23 

2 5.76 6.23 11.19 6.24 6.48 5.28 5.10 5.72 4.51 

3 7.98 5.86 14.58 8.05 2.67 9.24 3.80 6.10 5.92 

Rerata 6.75 5.91 14.12 8.19 4.98 6.18 4.13 5.33 5.55 
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Perlakuan 
Ulangan  

Rerata 
 

Standar Devisasi 
1 2 3 

AIBI 6.50 5.76 7.98 6.75 1.13 

AIB2 5.65 6.23 5.86 5.91 0.30 

AIB3 16.58 11.19 14.58 14.12 2.73 

A2B1 10.27 6.24 8.05 8.19 2.02 

A2B2 5.78 6.48 2.67 4.98 2.03 

A2B3 4.01 5.28 9.24 6.18 2.72 

A3B1 3.50 5.10 3.80 4.13 0.85 

A3B2 4.18 5.72 6.10 5.33 1.01 

A3B3 6.23 4.51 5.92 5.55 0.92 

 

Tests of Between-Subjects Effects 

Dependent Variable: % Perpanjangan 

 
Source 

Type III Sum of 
Squares 

 
Df 

Mean 
Square 

 
F 

 
Sig. 

Corrected Model 212.324a 8 26.540 8.842 .000 

Intercept 1245.897 1 1245.897 415.084 .000 

TEPUNG_JAGUNG 70.729 2 35.364 11.782 .001 

MINYAK_ATSIRI 48.887 2 24.444 8.144 .003 

TEPUNG_JAGUNG * 
MINYAK_ATSIRI 

92.708 4 23.177 7.722 .001 

Error 54.028 18 3.002   

Total 1512.249 27    

Corrected Total 
266.352 26 

   

a. R Squared = .797 (Adjusted R Squared = .707) 

Kesimpulan: 

Tepung Jagung (p<0.05) berpengaruh nyata terhadap % perpanjangan 

Minyak Atsiri (p<0.05) berpengaruh nyata terhadap % perpanjangan 

Interaksi (p<0.05) tepung jagung dan minyak atsiri berpengaruh nyata terhadap 

% Perpanjangan. 

Uji Lanjut Pengaruh Tepung Jagung 

Duncana,b 

 
 
 
 
 
 

 
Means for groups in homogeneous subsets are displayed. Based on 

observed means.The error term is Mean Square(Error) = 3.002. 

 
TEPUNG_JAGUNG 

 
N 

Subset Notasi 

1 2  

6% 9 5.0067  a 

a 

b 

4% 9 6.4467  

2% 9  8.9256 

Sig.  .095 1.000 
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a. Uses Harmonic Mean Sample Size = 9.000. 

2.2 Alpha = .05. 

 
Duncana,b 

Tepung Jagung Perpanjangan SD Notasi 

6% 5.01 1.04 a 

4% 6.45 2.42 a 

2% 8.93 4.18 b 

 
Uji Lanjut Pengaruh Minyak Atsiri 

Duncana,b 

 
 
 
 
 
 

 
Means for groups in homogeneous subsets are 

displayed. Based on observed means. 
The error term is Mean Square(Error) = 3.002. 

a. Uses Harmonic Mean Sample Size = 9.000. 

b. Alpha = .05. 

 
Uji Lanjut Intraksi Perlakuan 

Duncana,b 
 

Perlakuan 
 

N 
Subset Notasi 

1 2 3  

A3B1 3 4.1333   a 

A2B2 3 4.9767 4.9767  ab 

A3B2 3 5.3333 5.3333  ab 

A3B3 3 5.5533 5.5533  ab 

A1B2 3 5.9133 5.9133  ab 

A2B3 3 6.1767 6.1767  ab 

A1B1 3 6.7467 6.7467  ab 

A2B1 3  8.1867  ab 

A1B3 3   14.1167 B 

Sig.  .120 .060 1.000  

Means for groups in homogeneous subsets are displayed.Based on 

observed means. The error term is Mean Square(Error) = 3.002. 

a. Uses Harmonic Mean Sample Size = 3.000. 

c.  Alpha = .05. 

 
Minyak Atsiri 

 
N 

Subset 
 

Notasi 
1 2 

1.5% 9 5.4078  A 

A 

B 

1% 9 6.3556  

2% 9  8.6156 

Sig.  .261 1.000 
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2.3 Ketebalan Edible Film 
 

 
No. 

 
Sampel 

Ketebalan (mm)  
Rata-rata 

Total 
Rata- 

rata 1 2 3 4 

 

1 
 

A1B1 
0.23 0.24 0.25 0.23 0.24  

0.24 0.26 0.22 0.23 0.26 0.24 

0.26 0.21 0.23 0.27 0.24 

 

2 
 

A1B2 
0.20 0.26 0.22 0.22 0.23  

0.23 0.21 0.21 0.22 0.20 0.21 

0.22 0.23 0.28 0.27 0.25 
 

3 
 

A1B3 
0.17 0.22 0.19 0.18 0.19  

0.19 0.17 0.22 0.18 0.17 0.19 

0.17 0.23 0.18 0.18 0.19 
 

4 
 

A2B1 
0.25 0.25 0.24 0.26 0.25  

0.25 0.24 0.26 0.27 0.26 0.26 

0.23 0.23 0.25 0.24 0.24 
 

5 
 

A2B2 
0.23 0.23 0.24 0.24 0.24  

0.25 0.24 0.26 0.25 0.28 0.26 

0.22 0.24 0.24 0.27 0.24 

 

6 
 

A2B3 
0.22 0.22 0.25 0.26 0.24  

0.23 0.26 0.22 0.23 0.22 0.23 

0.23 0.21 0.23 0.24 0.23 

 

7 
 

A3B1 
0.56 0.57 0.48 0.49 0.53  

0.54 0.56 0.58 0.49 0.50 0.53 

0.55 0.57 0.49 0.59 0.55 

 

8 
 

A3B2 
0.39 0.32 0.60 0.62 0.48  

0.48 0.39 0.32 0.61 0.63 0.49 

0.40 0.31 0.60 0.61 0.48 

 

9 
 

A3B3 
0.47 0.48 0.48 0.46 0.47  

0.48 0.48 0.49 0.49 0.46 0.48 

0.47 0.47 0.50 0.46 0.48 

 
 

Ketebalan (mm) 

Ulangan AIBI AIB2 AIB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3 

1 0.24 0.23 0.19 0.25 0.24 0.24 0.53 0.48 0.47 

2 0.24 0.21 0.19 0.26 0.26 0.23 0.53 0.49 0.48 

3 0.24 0.25 0.19 0.24 0.24 0.23 0.55 0.48 0.48 

Rerata 0.24 0.23 0.19 0.25 0.25 0.23 0.54 0.48 0.48 
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Perlakuan 
Ulangan 

Rerata 
Standar 

Devisasi 1 2 3 

AIBI 0.24 0.24 0.24 0.24 0.003 

AIB2 0.23 0.21 0.25 0.23 0.020 

AIB3 0.19 0.19 0.19 0.19 0.003 

A2B1 0.25 0.26 0.24 0.25 0.010 

A2B2 0.24 0.26 0.24 0.25 0.011 

A2B3 0.24 0.23 0.23 0.23 0.005 

A3B1 0.53 0.53 0.55 0.54 0.013 

A3B2 0.48 0.49 0.48 0.48 0.004 

A3B3 0.47 0.48 0.48 0.48 0.004 

Tests of Between-Subjects Effects 

Dependent 

Variable: KETEBALAN 

 
Source 

Type III Sum 

of Squares 

 
Df 

Mean 

Square 

 
F 

 
Sig. 

Corrected Model 199.559a 8 24.945 13633.816 .000 

Intercept 45.060 1 45.060 24627.822 .000 

TEPUNG_JAGUNG 47.297 2 23.648 12925.217 .000 

MINYAK_ATSIRI 49.845 2 24.923 13621.733 .000 

TEPUNG_JAGUNG      

* MINYAK_ATSIRI 102.417 4 25.604 13994.158 .000 

Error .033 18 .002 
  

Total 244.651 27    

Corrected Total 
199.592 26 

   

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

Kesimpulan: 

Tepung Jagung (p<0.05) berpengaruh nyata terhadap ketebalan edible film 

Minyak Atsiri (p<0.05) berpengaruh nyata terhadap ketebalan edible film 

Interaksi (p<0.05) tepung jagung dan minyak atsiri berpengaruh nyata  

terhadap ketebalan edible film 

 

Uji lanjut Pengaruh Tepung Jagung 
 

Duncana,b 

 
Tepung Jagung 

 
N 

Subset  
Notasi 

1 2 3 

2% 9 .2200   A 

B 

C 

6% 

4% 

9 

9 

 .4989  
3.1567 

Sig.  1.000 1.000 1.000 
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Means for groups in homogeneous subsets are displayed.Based 

on observed means.The error term is Mean Square(Error) = .002. 

a. Uses Harmonic Mean Sample Size = 9.000. 

b. Alpha = .05. 

Duncana,b 

 
 
 
 
 
 

 
Uji lanjut Pengaruh Minyak Atsiri 

 

Duncana,b 

 
Minyak Atsiri 

 
N 

Subset Notasi 

1 2  

1.5% 9 .3200  A 

A 

B 

1% 9 .3422  

2% 9  3.2133 

Sig.  .285 1.000 

Means for groups in homogeneous subsets are displayed. Based on 
observed means. The error term is Mean Square(Error) = .002. 

a. Uses Harmonic Mean Sample Size = 9.000. 

2.4 Alpha = .05. 
Duncana,b 

 

 
Minyak Atsiri 

 
Ketebalan 

 
SD 

 
Notasi 

1.5% 0.32 0.12 a 

1% 0.34 0.15 a 

2% 3.21 4.32 b 

Tepung 

Jagung 

 
Ketebalan 

 
SD 

 
Notasi 

2% 0.22 0.03 a 

6% 0.50 0.03 b 

4% 3.16 4.36 c 
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Uji lanjut Pengaruh Interaksi Tepung jagung dan Minyak Atsiri 
 

Duncana,b 

 
Perlakuan 

 
N 

Subset  
Notasi 

1 2 3 

A1B3 3 .1900   A 

A1B2 3 .2300   A 

A1B1 3 .2400   A 

A2B2 3 .2467   A 

A2B1 3 .2500   A 

A3B3 3  .4767  B 

A3B2 3  .4833  B 

A3B1 3  .5367  B 

A2B3 3   8.9733 C 

Sig.  .138 .120 1.000  

Means for groups in homogeneous subsets are displayed.Based on observed 

means.The error term is Mean Square(Error) = .002. 

a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 

 

Duncana,b 
 

 
Perlakuan 

 
Ketebalan 

 
SD 

 
Notasi 

A1B1 0.24 0.00 a 

A1B2 0.23 0.02 a 

A1B3 0.19 0.00 a 

A2B1 0.25 0.01 a 

A2B2 0.25 0.01 a 

A3B1 0.54 0.01 b 

A3B2 0.48 0.01 b 

A3B3 0.48 0.01 b 

A2B3 8.97 0.13 c 

2.4 Laju Transmisi Uap Air (LTUA) Edible Film 
 

Satuan LTUA: g/m2.jam 
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untuk menghirung skope 

No x Y X² XY 

1 0 0 0 0 

2 1 0.03 1 0.03 

3 2 0.05 4 0.1 

4 3 0.07 9 0.21 

5 4 0.11 16 0.44 

6 5 0.13 25 0.65 

7 6 0.16 36 0.96 

Jumlah (n) 21 0.55 91 2.39 

 
 

Rumus Slope = 
n∑xy– ∑x∑y 

=  
(7x2.39)–(21x  .55) 

=  
5.18 

= 0.026 𝑎𝑡𝑎𝑢 0.003
 

n∑x2–(∑x)2 (7x91)–(21x      ) 196 

Rumus Luas Permukaan : 4𝜋 
1 
𝑑2 = (3.14 𝑥 1/  𝑥 4 𝑥 4)/100 = 0.1257 

 

4 4 

Rumus LTUA; Slope 
Luas Permukaan 

=  
0.026  

= 0.21 g/m²jam. 
01257 

 

 

No 

 

Sampel 

 
LTUA (jam) 

 
Slope 

Luas 
permukaan 

(m²) 

LTUA 
(g/m²/jam) 

total 
rata- 
rata 

0 1 2 3 4 5 6      

1 A1B1U1 0.00 0.03 0.05 0.07 0.11 0.13 0.16 0.02685 0.1257 0.21  
0.21 

 

2 A1B1U2 0.00 0.03 0.05 0.07 0.11 0.13 0.16 0.02656 0.1257 0.21 

3 A1B1U3 0.00 0.03 0.05 0.07 0.11 0.13 0.16 0.02687 0.1257 0.21 

4 A1B2U1 0.00 0.03 0.04 0.09 0.11 0.12 0.17 0.02703 0.1257 0.22  
0.22 

 

5 A1B2U2 0.00 0.03 0.04 0.09 0.10 0.13 0.17 0.02728 0.1257 0.22 

6 A1B2U3 0.00 0.03 0.04 0.09 0.10 0.13 0.17 0.02723 0.1257 0.22 

7 A1B3U1 0.00 0.03 0.08 0.11 0.15 0.18 0.22 0.03619 0.1257 0.29  
0.29 

 

8 A1B3U2 0.00 0.03 0.07 0.11 0.15 0.18 0.21 0.03621 0.1257 0.29 

9 A1B3U3 0.00 0.03 0.08 0.11 0.15 0.18 0.22 0.03644 0.1257 0.29 

10 A2B1U1 0.00 0.01 0.02 0.02 0.05 0.07 0.08 0.01365 0.1257 0.11  
0.11 

 

11 A2B1U2 0.00 0.01 0.02 0.02 0.05 0.07 0.08 0.01365 0.1257 0.11 

12 A2B1U3 0.00 0.01 0.02 0.02 0.05 0.07 0.08 0.01371 0.1257 0.11 

13 A2B2U1 0.00 0.02 0.03 0.04 0.07 0.09 0.10 0.01723 0.1257 0.14  
0.14 

 

14 A2B2U2 0.00 0.02 0.03 0.04 0.07 0.09 0.10 0.01720 0.1257 0.14 

15 A2B2U3 0.00 0.02 0.02 0.04 0.07 0.09 0.10 0.01746 0.1257 0.14 

16 A2B3U1 0.00 0.03 0.04 0.04 0.05 0.07 0.07 0.01041 0.1257 0.08  
0.08 

 

17 A2B3U2 0.00 0.03 0.04 0.04 0.05 0.06 0.07 0.01031 0.1257 0.08 

18 A2B3U3 0.00 0.03 0.04 0.04 0.05 0.07 0.07 0.01055 0.1257 0.08 

19 A3B1U1 0.00 0.02 0.07 0.11 0.16 0.21 0.24 0.04168 0.1257 0.33  
0.33 

 

20 A3B1U2 0.00 0.02 0.06 0.11 0.16 0.20 0.24 0.04172 0.1257 0.33 

21 A3B1U3 0.00 0.02 0.07 0.11 0.16 0.21 0.24 0.04166 0.1257 0.33 

22 A3B2U1 0.00 0.03 0.04 0.04 0.06 0.08 0.10 0.01539 0.1257 0.12  
0.12 

 

23 A3B2U2 0.00 0.03 0.04 0.04 0.06 0.08 0.10 0.01556 0.1257 0.12 

24 A3B2U3 0.00 0.03 0.04 0.04 0.05 0.08 0.10 0.01517 0.1257 0.12 

25 A3B3U1 0.00 0.01 0.03 0.03 0.05 0.06 0.10 0.01476 0.1257 0.12  
0.12 

 

26 A3B3U2 0.00 0.01 0.03 0.03 0.05 0.06 0.10 0.01496 0.1257 0.12 

27 A3B3U3 0.00 0.01 0.03 0.03 0.05 0.06 0.10 0.01467 0.1257 0.12 
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Perlakuan Ulangan  

 
Rata-rata 

 
Standar 
Devisiasi 

Tepung 
Jagung 

Minyak 
Atsiri 

1 2 3 

2% 1% 0.21 0.21 0.21 0.21 0.001 

2% 1.5% 0.22 0.22 0.22 0.22 0.001 

2% 2% 0.29 0.29 0.29 0.29 0.001 

4% 1% 0.11 0.11 0.11 0.11 0.000 

4% 1.5% 0.14 0.14 0.14 0.14 0.001 

4% 2% 0.08 0.08 0.08 0.08 0.001 

6% 1% 0.33 0.33 0.33 0.33 0.000 

6% 1.5% 0.12 0.12 0.12 0.12 0.002 

6% 2% 0.12 0.12 0.12 0.12 0.001 

 
 
 

Tests of Between-Subjects Effects 

Dependent 
Variable: LTUA_REVISI 

 
Source 

Type III Sum 

of Squares 
 

df 
Mean 

Square 
 

F 
 

Sig. 

Corrected Model 
.182a

 8 .023 19493.054 .000 

Intercept .873 1 .873 747965.744 .000 

TEPUNG_JAGUNG 
.077 2 .038 32968.827 .000 

MINYAK_ATSIRI 
.020 2 .010 8351.877 .000 

TEPUNG_JAGUNG 
* MINYAK_ATSIRI 

.086 4 .021 18325.756 .000 

Error 
2.101E-05 18 

1.167E- 
06 

  

Total 1.055 27    

Corrected Total 
.182 26 

   

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

2.5 Daya Hambat Bakteri Edible Film 
 

Daya Hambat Bakteri Escherichia coli (mm) 

Ulangan AIBI AIB2 AIB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3 

1 9.20 7.30 8.70 9.30 6.30 9.00 9.30 8.60 7.10 

2 10.80 8.10 9.10 8.70 9.90 8.70 9.40 8.10 7.90 

3 10.40 7.80 7.70 10.00 8.90 8.30 9.30 8.10 8.00 

Rerata 10.13 7.73 8.50 9.33 8.37 8.67 9.33 8.27 7.67 
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Perlakuan 
Ulangan Rata- 

rata 
Standar 
Deviasi 1 2 3 

AIBI 9.20 10.80 10.40 10.13 0.83 

AIB2 7.30 8.10 7.80 7.73 0.40 

AIB3 8.70 9.10 7.70 8.50 0.72 

A2B1 9.30 8.70 10.00 9.33 0.65 

A2B2 6.30 9.90 8.90 8.37 1.86 

A2B3 9.00 8.70 8.30 8.67 0.35 

A3B1 9.30 9.40 9.30 9.33 0.06 

A3B2 8.60 8.10 8.10 8.27 0.29 

A3B3 7.10 7.90 8.00 7.67 0.49 

 
 

Analisa Sidik Ragam 
 

Tests of Between-Subjects Effects 

Dependent Variable: DHB_E. coli 

 
 

Source 

 
Type III Sum 

of Squares 

 
 

df 

 
Mean 

Square 

 
 

F 

 
 

Sig. 

Corrected Model 15.567a 8 1.946 3.069 .023 

Intercept 2028.000 1 2028.000 3198.364 .000 

TEPUNG_JAGUNG 
.807 2 .403 .636 .541 

MINYAK_ATSIRI 11.869 2 5.934 9.359 .002 

TEPUNG_JAGUNG * 
MINYAK_ATSIRI 

2.891 4 .723 1.140 .369 

Error 11.413 18 .634   

Total 2054.980 27    

Corrected Total 
26.980 26 

   

a. R Squared = .577 (Adjusted R Squared = .389) 

Kesimpulan: 

Tepung Jagung (p>0.05) tidak berpengaruh nyata terhadap DHB E. coli 

Minyak Atsiri (p<0.05) berpengaruh nyata terhadap DHB E. coli 

Interaksi (p>0.05) tepung jagung dan minyak atsiri tidak berpengaruh 

nyata terhadap DHB E. coli. 
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Uji Lanjut Minyak Atsiri 
 

Duncana,b 

Minyak 
Atsiri 

N 
Subset 

Notasi 
1 2 

1.5% 9 8.1222  A 

A 

B 

2% 9 8.2778  

1% 9  9.6000 

Sig.  .683 1.000 

Means for groups in homogeneous subsets are 

displayed. Based on observed means. The error 

term is Mean Square(Error) = .634. 

a. Uses Harmonic Mean Sample Size = 9.000. 

b. Alpha = .05. 

 
Duncana,b 

Minyak Atsiri E coli SD Notasi 

1.5% 8.12 1.01 A 

2% 8.28 0.66 A 

1% 9.60 0.66 B 

 
 

2.6 Daya Hambat Bakteri Staphylococcus aureus 
 

Daya Hambat Bakteri S.aureus (mm)  

Ulangan AIBI AIB2 AIB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3  

1 7.60 6.40 7.30 8.70 7.40 7.40 7.20 6.20 8.00  

2 6.60 6.30 7.30 8.80 7.70 7.10 7.60 8.20 8.00  

3 7.40 6.00 6.00 8.60 7.70 6.50 6.10 8.50 7.70  

Rerata 7.20 6.23 6.87 8.70 7.60 7.00 6.97 7.63 7.90  

Perlakuan 
Ulangan  

Rata-rata 

 
Standar Deviasi 1 2 3 

AIBI 7.60 6.60 7.40 7.20 0.53 

AIB2 6.40 6.30 6.00 6.23 0.21 

AIB3 7.30 7.30 6.00 6.87 0.75 

A2B1 8.70 8.80 8.60 8.70 0.10 

A2B2 7.40 7.70 7.70 7.60 0.17 

A2B3 7.40 7.10 6.50 7.00 0.46 

A3B1 7.20 7.60 6.10 6.97 0.78 

A3B2 6.20 8.20 8.50 7.63 1.25 

A3B3 8.00 8.00 7.70 7.90 0.17 
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Analisa Sidik Ragam 

Dependent Variable: DHB_S. aureus 

 

 
Source 

 
Type III Sum of 

Squares 

 

 
df 

 
Mean 

Square 

 

 
F 

 

 
Sig. 

Corrected Model 
12.120a 8 1.515 4.091 .006 

Intercept 1456.403 1 1456.403 3932.289 .000 

TEPUNG_JAGUNG 4.827 2 2.413 6.516 .007 

MINYAK_ATSIRI 1.087 2 .543 1.467 .257 

TEPUNG_JAGUNG * 
MINYAK_ATSIRI 6.207 4 1.552 4.189 .014 

Error 6.667 18 .370   

Total 1475.190 27    

Corrected Total 
18.787 26 

   

a. R Squared = .645 (Adjusted R Squared = .487) 

Kesimpulan: 

Tepung Jagung (p<0.05) berpengaruh nyata terhadap DHB S. aureus 

Minyak Atsiri (p>0.05) tidak berpengaruh nyata terhadap DHB S. 

aureus 
Interaksi (p<0.05) tepung jagung dan minyak atsiri berpengaruh nyata 

terhadap DHB S. aureus. 

 

Uji Lanjut Pengaruh Tepung Jagung 

Duncana,b 

 
 
 
 
 
 

Means for groups in homogeneous subsets are displayed. 

Based on observed means. The error term is Mean 

Square(Error) = .370. 

a. Uses Harmonic Mean Sample Size = 9.000. 

b. Alpha = .05. 
 

 
Tepung Jagung 

 
N 

Subset 

1 Notasi 

6% 7.50 0.85 a 

4% 7.77 0.79 b 

 
Tepung Jagung 

 
N 

Subset  
Notasi 

1 2 

6%  9  7.5000 A 

4%  9  7.7667 B 

 Sig.  1.000 .365  
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Uji Lanjut Interaksi Tepung Jagung dan Minyak Atsiri 

Duncana,b 

 
 
 
 
 
 
 
 
 
 
 
 
 

Means for groups in homogeneous subsets are 

displayed. Based on observed means. The error term 

is Mean Square(Error) = .370. 

a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 

3. Data penelitian Tahap 3 

3.1 Kuat Tarik Edible Film 
 

Rumus: 

Kuat Tarik (N/mm2) = 
Gaya yang bekerja (beban) (N) 

Luas Penampang (mm2) 

Diketahui: 

Beban = 9.8242 N 
ketebalan (mm) = 0.86 mm 
Lebar (mm) = 20 mm 

Kuat Tarik (N/mm2) =    9.8242 (N) 
0.86 x 20 (mm2) 

 
 
 

= 
9.8242 

= 0.5712 𝑁/𝑚𝑚2 
17.2 

 
Perlakuan 

 
N 

Subset  
Notasi 

1 2 3 

A1B2 3 6.2333   a 

A1B3 3 6.8667 6.8667  ab 

A3B1 3 6.9667 6.9667  ab 

A2B3 3 7.0000 7.0000  ab 

A1B1 3 7.2000 7.2000  ab 

A2B2 3  7.6000 7.6000 bc 

A3B2 3  7.6333 7.6333 bc 

A3B3 3  7.9000 7.9000 bc 

A2B1 3   8.7000 C 

Sig.  .095 .083 .055  
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No 

Time/ 

Waktu 

(s) 

Load/ 

Beban 

(N) 

Extension/ 

Perpanjangan 

(mm) 

Ketebalan 

(mm) 

Lebar 

(mm) 

Kuat 

tarik 

(N/mm2) 

T1P11 26.63 9.8242 4.3578 0.86 20 0.5712 

T1P12 23.29 5.2683 3.8064 0.72 20 0.3659 

T1P13 19.98 8.1787 3.2481 0.72 20 0.5680 

T1P21 20.81 5.8804 3.3825 0.42 20 0.7000 

T1P22 23.66 9.5528 3.8699 0.43 20 1.1108 

T1P23 19.73 8.7565 3.2090 0.45 20 0.9729 

T2P11 18.06 1.9359 2.9236 0.32 20 0.3025 

T2P12 27.38 4.7993 4.4863 0.38 20 0.6315 

T2P13 15.21 5.1115 2.4586 0.41 20 0.6234 

T2P21 8.628 2.9935 1.3550 0.38 20 0.3939 

T2P22 7.805 3.0885 1.2137 0.45 20 0.3432 

T2P23 12.86 2.8510 2.0475 0.34 20 0.4193 

 

 
Kuat Tarik (N/mm2) 

Ulangan T1P1 T1P2 T2P1 T2P2 

1 0.57 0.70 0.30 0.39 

2 0.37 1.11 0.63 0.34 

3 0.57 0.97 0.62 0.42 

Rerata 0.50 0.93 0.52 0.39 

 
 

Perlakuan 
Ulangan Rata- 

rata 
Standar 
Deviasi 1 2 3 

T1P1 0.57 0.37 0.57 0.50 0.118 

T1P2 0.70 1.11 0.97 0.93 0.209 

T2P1 0.30 0.63 0.62 0.52 0.188 

T2P2 0.39 0.34 0.42 0.39 0.039 
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Hasil Analisa Sidik ragam Edible Film dengan Metode Press Molding 

Dependent Variable: Kuat Tarik 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. R Squared = .730 (Adjusted R Squared = .629) 

Kesimpulan: 

Temperatur (p<0.05) berpengaruh nyata terhadap aktivitas kuat tarik edible 

film 

Tekanan (p>0.05) tidak berpengaruh nyata terhadap kuat Tarik 

Interaksi (p<0.05) temperatur dan tekanan berpengaruh nyata terhadap 

kuat Tarik 

 

Uji Lanjut Pengaruh Temperatur 

Duncana,b
 

Temperatur Kuat Tarik SD Notasi 

120°C 0.72 0.28 a 

100°C 0.38 0.04 b 

 
Uji Lanjut Pengaruh Interaksi Temperatur dan Tekanan 

Duncana,b
 

 
 
 
 
 
 

Means for groups in homogeneoussubsets are 
displayed. Based on observed means.The error 
term is Mean Square(Error) = .023. 

Source 
Type III Sum 

of Squares 
df 

Mean 

Square 
F Sig. 

Corrected Model 
.506a 3 .169 7.208 .012 

Intercept 4.072 1 4.072 173.941 .000 

TEMPERATUR .211 1 .211 9.000 .017 

TEKANAN .063 1 .063 2.695 .139 

TEMPERATUR * 

TEKANAN .232 1 .232 9.928 .014 

Error .187 8 .023   

Total 4.765 12    

Corrected Total 
.693 11 

   

 

 
Perlakuan 

 
N 

Subset  
Notasi 

1 2 

T2P2 3 .3833  A 

T1P1 3 .5033  a 

T2P1 3 .5167  A 

T1P2 3  .9267 B 

Sig.  .336 1.000  
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a. Uses Harmonic Mean Sample Size = 3.000. 

b. Alpha = .05. 

 

 
3.2 % Perpanjangan Edible Film 

 

 

% 𝑃𝑒𝑟𝑝𝑎𝑛𝑗𝑎𝑛𝑔𝑎𝑛 = 
𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑘ℎ𝑖𝑟 − 𝑝𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑤𝑎𝑙 

 
 

𝑝𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑤𝑎𝑙 
𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑘ℎ𝑖𝑟 = 𝑃𝑎𝑛𝑗𝑎𝑛𝑔 𝑎𝑤𝑎𝑙 + 𝑒𝑘𝑠𝑡𝑒𝑛𝑠𝑖𝑜𝑛 

 
Diketahui: 

Panjang awal = 60 mm 

Ekstension = 4.3578 mm 

 
Panjang akhir = 60 mm + 4.3578 mm 

= 64.3578 mm 

% Perpanjangan = (
64.3578 –60)mm

) 𝑥 100% 
60 mm 

 

= 0.07263 x 100% 

= 7.263% 

 

 
No 

Extension/ 

Perpanjangan 

(mm) 

 
L0 

 
Lf 

ef (% Perpanjangan/ 

elongasi) 

T1P11 4.3578 60 64.3578 7.2630 

T1P12 3.8064 60 63.8064 6.3440 

T1P13 3.2481 60 63.2481 5.4135 

T1P21 3.3825 60 63.3825 5.6375 

T1P22 3.8699 60 63.8699 6.4498 

T1P23 3.2090 60 63.2090 5.3483 

T2P11 2.9236 60 62.9236 4.8727 

T2P12 4.4863 60 64.4863 7.4772 

T2P13 2.4586 60 62.4586 4.0977 

T2P21 1.3550 60 61.3550 2.2583 

T2P22 1.2137 60 61.2137 2.0228 

T2P23 2.0475 60 62.0475 3.4125 

 
 

% Perpanjangan (%) 

Ulangan T1P1 T1P2 T2P1 T2P2 

 
1 

 
7.26 

 
5.64 

 
4.87 

 
2.26 

2 6.34 6.45 7.48 2.02 

3 5.41 5.35 4.10 3.43 

Rerata 6.34 5.81 5.48 2.57 
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Perlakuan 
Ulangan Rata- 

rata 
Standar 
Deviasi 1 2 3 

T1P1 7.26 6.34 5.41 6.34 0.93 

T1P2 5.64 6.45 5.35 5.81 0.57 

T2P1 4.87 7.48 4.10 5.48 1.77 

T2P2 2.26 2.02 3.43 2.57 0.75 
 

Tests of Between-Subjects Effects 

Dependent Variable: %Perpanjangan 

 
 
 
 
 
 
 
 
 
 
 
 
 

a. R Squared = .725 (Adjusted R Squared = .621) 

Kesimpulan: 

Temperatur (p<0.05) berpengaruh nyata terhadap %Perpanjangan edible 

film 

Tekanan (p<0.05) berpengaruh nyata terhadap %Perpanjangan 

Interaksi (p>0.05) temperatur dan tekanan tidak berpengaruh nyata 

terhadap %Perpanjangan 

Uji Lanjut Pengaruh Temperatur 
 

Temperatur % Perpanjangan SD Notasi 

120°C 6.08 0.74 a 

100°C 4.03 2.01 b 

Uji Lanjut Pengaruh Tekanan 
 

Tekanan % Perpanjangan SD Notasi 

40 Psi 5.91 1.35 a 

20 Psi 4.19 1.87 B 

 
Source 

Type III Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

Corrected Model 25.729a 3 8.576 7.018 .012 

Intercept 306.131 1 306.131 250.516 .000 

TEMPERATUR 12.587 1 12.587 10.300 .012 

TEKANAN 8.858 1 8.858 7.249 .027 

TEMPERATUR * 

TEKANAN 4.284 1 4.284 3.506 .098 

Error 9.776 8 1.222   

Total 341.636 12    

Corrected Total 35.505 11    
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3.3 Ketebalan Edible Film Metode Press Molding 
 

 
No. 

 
Sampel 

Ketebalan (mm) 
Rata- 
rata 

Total 
Rata- 
rata 1 2 3 4 

 
1 

T:120°C;P:40 Psi 

(A) 

0.13 0.10 0.13 0.12 0.12  
0.14 0.15 0.15 0.16 0.14 0.15 

0.13 0.15 0.12 0.14 0.14 

 
2 

T:120°C;P:20 Psi 

(B) 

0.20 0.19 0.20 0.19 0.20  
0.19 0.17 0.19 0.19 0.20 0.19 

0.19 0.21 0.18 0.21 0.20 

 
3 

T:100°C;P:40 Psi 

(C) 

0.21 0.21 0.19 0.20 0.20  
0.21 0.18 0.20 0.20 0.21 0.20 

0.22 0.20 0.21 0.23 0.22 

 
4 

T:100°C;P:20 Psi 

(D) 

0.30 0.27 0.26 0.27 0.28  
0.26 0.26 0.29 0.24 0.27 0.27 

0.25 0.21 0.23 0.24 0.23 

 

 
Hasil Uji Analisis of Variant Parameter Ketebalan Edible Film 

Duncanab
 

Ketebalan (mm) 

Ulangan T1P1 T1P2 T2P1 T2P2 

1 0.12 0.20 0.20 0.28 

2 0.15 0.19 0.20 0.27 

3 0.14 0.20 0.22 0.23 

Rata-rata 0.14 0.19 0.21 0.26 

 

 

Perlakuan 
Ulangan  

Rata-rata 
Standar 
Deviasi 1 2 3 

T1P1 0.12 0.15 0.14 0.14 0.02 

T1P2 0.20 0.19 0.20 0.19 0.01 

T2P1 0.20 0.20 0.22 0.21 0.01 

T2P2 0.28 0.27 0.23 0.26 0.02 

Hasil Analisa Sidik Ragam 
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Dependent Variable: Ketebalan 

 
Source 

Type III 

Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

Corrected Model .023a 3 .008 27.879 .000 

Intercept .480 1 .480 1745.455 .000 

TEMPERATUR .013 1 .013 48.485 .000 

TEKANAN .010 1 .010 35.030 .000 

TEMPERATUR * 
TEKANAN 

3.333E- 
05 

1 
3.333E- 

05 
.121 .737 

Error .002 8 .000   

Total .505 12    

Corrected Total .025 11    

a. R Squared = .913 (Adjusted R Squared = .880) 

Kesimpulan: 

Temperatur (p<0.05) berpengaruh nyata terhadap ketebalan edible film 

Tekanan (p<0.05) berpengaruh nyata terhadap ketebalan edible film 

Interaksi (p>0.05) temperatur dan tekanan tidak berpengaruh nyata terhadap 

ketebalan edible film 

 

Uji Lanjut Pengaruh Temperatur Press Molding 

Duncanab
 

Temperatur Ketebalan SD Notasi 

120°C 0.17 0.03 A 

100°C 0.23 0.03 B 

 
Uji Lanjut Pengaruh Tekanan Press Molding 

Duncanab
 

Tekanan Ketebalan SD Notasi 

40 Psi 0.17 0.04 A 

20 Psi 0.23 0.04 B 
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3.4 Laju Transmisi Uap Air (LTUA) Edible Film 

 
 

Sampel 

 
LTUA (jam) 

 
Slope 

Luas 
permuka 
an (m²) 

LTUA 

(g/m²/j 

am) 

total 
rata- 
rata 

0 1 2 3 4 5 6     

A1 0.0000 0.0000 0.0005 0.0020 0.0065 0.0291 0.0346 0.0060000 0.07071 0.085  
0.107 A2 0.0000 0.0110 0.0463 0.0448 0.0552 0.0577 0.0626 0.0103607 0.07071 0.147 

A3 0.0000 0.0049 0.0228 0.0228 0.0204 0.0279 0.0455 0.0064321 0.07071 0.091 

B1 0.0000 0.0015 0.0014 -0.0014 0.0026 0.0122 0.0210 0.0030571 0.07071 0.043  
0.045 B2 0.0000 0.0002 0.0036 0.0084 0.0097 0.0158 0.0205 0.0035286 0.07071 0.050 

B3 0.0000 0.0038 0.0011 0.0061 0.0071 0.0123 0.0193 0.0028893 0.07071 0.041 

C1 0.0000 0.0008 0.0014 0.0123 0.0193 0.0265 0.0267 0.0053357 0.07071 0.075  
0.092 C2 0.0000 0.0001 0.0003 0.0013 0.0038 0.0308 0.0454 0.0071821 0.07071 0.102 

C3 0.0000 0.0015 0.0024 0.0235 0.0128 0.0345 0.0389 0.0068964 0.07071 0.098 

D1 0.0000 0.0050 0.0215 0.0216 0.0189 0.0253 0.0336 0.0049571 0.07071 0.070  
0.065 D2 0.0000 0.0014 0.0066 0.0057 0.0003 0.0144 0.0244 0.0033179 0.07071 0.047 

D3 0.0000 0.0099 0.0162 0.0205 0.0314 0.0226 0.0378 0.0055000 0.07071 0.078 

 
 

Perlakuan Ulangan Rata- 
rata 

Standar 
Deviasi Temperatur (T) Tekanan (P) 1 2 3 

T:120°C P:40 Psi 0.08 0.15 0.09 0.11 0.034 

T:120°C P:20 Psi 0.04 0.05 0.04 0.04 0.005 

T:100°C P:40 PsI 0.08 0.10 0.10 0.09 0.014 

T:100°C P:20 Psi 0.07 0.05 0.08 0.06 0.016 

 

Tests of Between-Subjects Effects 

Dependent Variable: LTUA_3 

 
 

Source 

Type III 
Sum of 

Squares 

 
 

df 

 

Mean 
Square 

 
 

F 

 
 

Sig. 

Corrected Model .007a 3 .002 5.206 .028 

Intercept .072 1 .072 157.255 .000 

TEMPERATUR 7.500E-05 1 7.500E-05 .164 .696 

TEKANAN .006 1 .006 13.255 .007 

TEMPERATUR * 
TEKANAN 

.001 1 .001 2.200 .176 

Error .004 8 .000   

Total .083 12    

Corrected Total .011 11    

a. R Squared = .661 (Adjusted R Squared = .534) 
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3.4 Tingkat Kecerahan Edible Film 

 
Uji Warna 

A L A B hue 

 81.8 -0.1 13.5 - 0.4 

81.9 -0.2 13.5 - 0.8 

83.4 -0.5 13 - 2.2 

B L A B . 

 85.8 0.8 5.1 8.9 

84.8 1.7 5.5 17.2 

89.9 -1.1 5.1 - 12.2 

C L A B . 

 84.7 -1.1 6.4 - 9.8 

83.3 -1.2 8.4 - 8.1 

85.4 -1.9 7 - 15.2 

D L A B . 

 86 -0.8 7.6 - 6.0 

84.9 -1.1 10.6 - 5.9 

85.7 -0.8 11.5 - 4.0 

 

 
Tingkat Kecerahan 

Ulangan T1P1 T1P2 T2P1 T2P2 

1 81.80 85.80 84.70 86.00 

2 81.90 84.80 83.30 84.90 

3 83.40 89.90 85.40 85.70 

Rata-rata 82.37 86.83 84.47 85.53 

 
 

Perlakuan 
Ulangan  

Rata-rata 
Standar 
Deviasi 1 2 3 

T1P1 81.80 81.90 83.40 82.37 0.90 

T1P2 85.80 84.80 89.90 86.83 2.70 

T2P1 84.70 83.30 85.40 84.47 1.07 

T2P2 86.00 84.90 85.70 85.53 0.57 
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Tests of Between-Subjects Effects 

Dependent Variable: Kecerahan 

 
Source 

Type III 
Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

Corrected Model 32.113a 3 10.704 4.473 .040 

Intercept 86292.480 1 86292.480 36055.354 .000 

TEMPERATUR .480 1 .480 .201 .666 

TEKANAN 22.963 1 22.963 9.595 .015 

TEMPERATUR * 

TEKANAN 
8.670 1 8.670 3.623 .093 

Error 19.147 8 2.393   

Total 86343.740 12    

Corrected Total 51.260 11    

a. R Squared = .626 (Adjusted R Squared = .486) 

Kesimpulan: 

Temperatur (p>0.05) tidak berpengaruh nyata terhadap Kecerahan edible film. 

Tekanan (p<0.05) berpengaruh nyata terhadap Kecerahan edible film.  

Interaksi (p>0.05) temperatur dan tekanan tidak berpengaruh nyata terhadap 

Kecerahan edible film. 

 

Uji Lanjut Pengaruh Tekanan terhadap Kecerahan Edible Film Metode Press 

Molding 

Duncanab 
 

 

Tekanan Kecerahan SD Notasi 

40 Psi 83.42 1.45 a 

20 Psi 86.18 1.89 b 

 
 

3.6 Daya Hambat Bakteri Escherichia coli Edible Film 
 

Daya Hambat Bakteri E.coli (mm) 

Ulangan T1P1 T1P2 T2P1 T2P2 

1 
11.20 10.90 11.20 11.00 

2 
10.30 10.20 10.00 10.10 

3 
11.20 10.90 11.90 11.80 

Rerata 10.90 10.67 11.03 10.97 
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Perlakuan 
Ulangan Rata- 

rata 
Standar 
Deviasi 1 2 3 

T:120°C;P:40 Psi (T1P1) 11.20 10.30 11.20 10.90 0.52 

T:120°C;P:20 Psi (T1P2) 10.90 10.20 10.90 10.67 0.40 

T:100°C;P:40 Psi (T2P1) 11.20 10.00 11.90 11.03 0.96 

T:100°C;P:20 Psi (T2P2) 
11.00 10.10 11.80 10.97 0.85 

 

 
Tests of Between-Subjects Effects 

Dependent Variable: E. coli 

 

 
 
 

 
 
 

 
 
 

 
a. R Squared = .052 (Adjusted R Squared = -.303) 

Kesimpulan: 

Temperatur (p>0.05) tidak berpengaruh nyata terhadap DHB E. coli 

edible film 

Tekanan (p>0.05) berpengaruh nyata terhadap DHB E. coli edible 

film 

Interaksi (p>0.05) temperatur dan tekanan tidak berpengaruh nyata 

terhadap DHB E. coli edible film 

 

3.7 Daya Hambat Bakteri (DHB) Staphylococcus aureus 
 

Daya Hambat Bakteri S. aureus (mm) 

Ulangan T1P1 T1P2 T2P1 T2P2 

1 11.90 10.80 11.90 11.20 

2 10.90 11.20 12.00 11.70 

3 11.20 11.20 12.10 12.60 

Rata-rata 11.33 11.07 12.00 11.83 

 
Source 

Type III Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

Corrected Model 
.229a 3 .076 .147 .929 

Intercept 1423.541 1 1423.541 2737.579 .000 

TEMPERATUR .141 1 .141 .271 .617 

TEKANAN .068 1 .068 .130 .728 

TEMPERATUR * 

TEKANAN .021 1 .021 .040 .846 

Error 4.160 8 .520   

Total 1427.930 12    

Corrected Total 4.389 11    

 



120 
 

 

 

Perlakuan 
Ulangan 

Rata- 
rata 

Standar 
Deviasi 

1 2 3 

T:120°C;P:40 Psi (T1P1) 11.90 10.90 11.20 11.33 0.51 

T:120°C;P:20 Psi (T1P2) 10.80 11.20 11.20 11.07 0.23 

T:100°C;P:40 Psi (T2P1) 11.90 12.00 12.10 12.00 0.10 

T:100°C;P:20 Psi (T2P2) 11.20 11.70 12.60 11.83 0.71 
 

Tests of Between-Subjects Effects 

Dependent 

Variable: S.AEREUS 

 
 
Source 

Type III 

Sum of 
Squares 

 
 

df 

 
Mean 

Square 

 
 

F 

 
 

Sig. 

Corrected Model      

 1.689a 3 .563 2.714 .115 

Intercept 1603.141 1 1603.141 7725.980 .000 

TEMPERATUR 1.541 1 1.541 7.426 .026 

TEKANAN .141 1 .141 .679 .434 

TEMPERATUR * 

TEKANAN .008 1 .008 .036 .854 

Error 1.660 8 .208   

Total 1606.490 12    

Corrected Total 3.349 11    

a. R Squared = .504 (Adjusted R Squared = .318) 
 

Kesimpulan: 

Temperatur (p<0.05) tidak berpengaruh nyata terhadap DHB S. aureus edible 

film 

Tekanan (p>0.05) berpengaruh nyata terhadap DHB S. aureus edible film 

Interaksi (p>0.05) temperatur dan tekanan tidak berpengaruh nyata terhadap 

DHB S. aureus edible film 

 

 
Uji Lanjut Pengaruh Temperatur terhadap DHB S. aureus Edible Film 
Metode Press Molding 

Duncanab
 

 

 

Temperatur 
DHB S. 
aureus 

SD Notasi 

120°C 11.20 0.38 A 

100°C 11.92 0.46 B 
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4. Foto Kegiatan Penelitian 

4.1 Tahap Pertama 
 

1) Preparasi Sampel Minyak Atsiri 

2) Pengekstraksian Minyak Atsiri 

 

Pemasukan Sampel 

3) Pengujian Parameter Minyak Atsiri 

BJ 

DHB S. aureus DHB E. coli Antioksidan 

Penuangan Pelarut Minyak Atsiri Proses Ekstraksi 

Minyak Atsiri 

Penimbangan Sampel 

Pengupasan Kulit Penghancuran Kulit Penimbangan Kulit 
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4.2 Tahap Kedua 
 

1) Pembuatan Edible Film dengan Metode Solvent Casting (SC) 

 

2) Pengujian Parameter Edible Film dengan Metode Solvent Casting 
(SC) dan Metode Compression Mouldiing. 

Sampel Edible Film 

Zona Bening 

DHB S.aureus 

Zona Bening DHB E. coli 

Hasil Kuat Tarik dan 

elongasi 

Alat Pengujian Kuat 

Tarik dan elongasi 

Alat Ukur Ketebalan 

Metode Tuang 

Pendinginan adonan Penambahan gliserol 
Pengovenan dan 

Edible Film 

Pemanasan Adonan Penambahan 

Gliserol 

Penimbangan Bahan 
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4.3 Tahap Ketiga 

 

1) Pembuatan Edible Film dengan Metode Compression Moulding 

. 

Edible film dengan Metode 

Compressin Molding 
Hasil Cetakan Edible Film 

Alat Compression Molding 

Pendinginan adonan Penambahan gliserol 

Pemanasan Adonan Penambahan Gliserol Penimbangan Bahan 
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