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LAMPIRAN 

Lampiran  1 Certificate of Analysis Vitamin E Asetat  
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Lampiran  2 Certificate of Analysis Geleol 
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Lampiran  3 Hasil Karakterisasi NLC Vitamin E Asetat 

Data Karakterisasi NLC Vitamin E Asetat Hari Ke-1 

Formula 
Ukuran Partikel 

(nm) 
PdI 

Zeta Potensial 

(mV) 

Entrapment 

Efficiency (%) 

F1 273.53 ± 11.90 0.66 ± 0.03 -25.03 ± 1.35 97.10 ± 1.14 

F2 202.30 ± 17.08 0.45 ± 0.04 -43.33 ± 3.76 94.34 ± 1.04 

F3 272.40 ± 13.62 0.61 ±0.01 -27.50 ± 2.28 97.00 ± 0.76 

F4 234.63 ± 11.66 0.59 ± 0.01 -36.27 ± 4.55 88.08 ± 1.08 

F5 209.73 ± 8.02 0.40 ± 0.10 -38.47 ± 5.39 96.74 ± 1.28 

 

Data Karakterisasi NLC Vitamin E Asetat Hari Ke-30 

Formula 
Ukuran Partikel 

(nm) 
PdI 

Zeta Potensial 

(mV) 

Entrapment 

Efficiency (%) 

F1 291.93 ± 66.14 0.63 ± 0.12 -26.17 ± 1.22 96.63 ± 0.63 

F2 205.33 ± 3.60 0.51 ± 0.01 -33.30 ± 0.43 93.06 ± 0.38 

F3 245.17 ± 13.62 0.65 ± 0.01 -27.03 ± 2.21 94.81 ± 0.44 

F4 251.73 ± 31.45 0.63 ± 0.12 -21.13 ± 0.95 87.62 ± 1.70 

F5 621.70 ± 271.3 0.73 ± 0.04 -30.57 ± 1.67 93.53 ± 1.74 
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Lampiran  4 Kurva Kalibrasi Vitamin E Asetat 

1.1 Perhitungan Pembuatan Larutan Vitamin E Asetat 

1.1.1 Larutan Induk 

Konsentrasi Larutan  = 
𝐵𝑜𝑏𝑜𝑡 𝑣𝑖𝑡𝑎𝑚𝑖𝑛 𝐸 𝑎𝑠𝑒𝑡𝑎𝑡

𝑣𝑜𝑙𝑢𝑚𝑒
 

100 ppm   = 
100 𝑚𝑔

1000 𝑚𝐿
 

    = 
10 𝑚𝑔

100 𝑚𝐿
 

Bobot vitamin E asetat = 
5 𝑚𝑔

50 𝑚𝐿
 

1.1.2 Pengenceran Larutan 

a. Konsentrasi 10 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 10 ppm 

V1  = 
50 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,5 ml = 500 µL 

b. Konsentrasi 9 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 9 ppm 

V1  = 
45 𝑚𝑙 

100 𝑝𝑝𝑚
 

V1  =  0,45 ml = 450 µL 

c. Konsentrasi 8 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 8 ppm 

V1  = 
40 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,4 ml = 400 µL 

d. Konsentrasi 7 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 7 ppm 

V1  = 
35 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,35 ml = 350 µL 
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e. Konsentrasi 6 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 6 ppm 

V1  = 
30 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,3 ml = 300 µL 

f. Konsentrasi 5 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 5 ppm 

V1  = 
25 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,25 ml = 250 µL 

g. Konsentrasi 4 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 4 ppm 

V1  = 
20 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,2 ml = 200 µL 

h. Konsentrasi 3 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 3 ppm 

V1  = 
15 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,15 ml = 150 µL 

i. Konsentrasi 2 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 2 ppm 

V1  = 
10 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,1 ml = 100 µL 

j. Konsentrasi 1 ppm 

V1 x C1 = V2 x C2 

V1 x 100 ppm = 5 ml x 1 ppm 

V1  = 
5 𝑚𝑙

100 𝑝𝑝𝑚
 

V1  =  0,05 ml = 50 µL 
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1.2 Kurva Kalibrasi Vitamin E Asetat 

 

Konsentrasi Absorbansi 

1 ppm 0,18 

2 ppm 0,389 

3 ppm 0,566 

4 ppm 0,738 

5 ppm 0,86 

6 ppm 1,068 

7 ppm 1,262 

8 ppm 1,415 

9 ppm 1,613 

10 ppm 1,717 
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Lampiran  5 Perhitungan %EE NLC Vitamin E Asetat 

a. Konsentrasi Larutan 

Konsentrasi = 
𝑦−𝑎

𝑏
 

b. Bobot zat aktif bebas 

Bobot zat aktif bebas =  konsentrasi × volume × fp 

c. Rumus %EE 

%EE = 
𝑇𝑜𝑡𝑎𝑙 𝑧𝑎𝑡 𝑎𝑘𝑡𝑖𝑓− 𝑧𝑎𝑡 𝑎𝑘𝑡𝑖𝑓 𝑏𝑒𝑏𝑎𝑠

𝑡𝑜𝑡𝑎𝑙 𝑧𝑎𝑡 𝑎𝑘𝑡𝑖𝑓
 𝑥 100% 

 

Data Pengukuran Efisiensi Penjerapan Hari Ke-1 

Formula 
Absorbansi Efficiency Entrapment (%) 

SD 
1 2 3 1 2 3 

F1 0.212 0.222 0.115 96.54 96.34 98.41 1.14 

F2 0.325 0.272 0.38 94.35 95.36 93.29 1.04 

F3 0.231 0.181 0.153 96.17 97.14 97.68 0,76 

F4 0.691 0.586 0.672 87.27 89.30 87.64 1,08 

F5 0.197 0.138 0.271 96.83 97.97 95.40 1,28 

 

Perhitungan 

1. F1 

a. Absorbansi 1 

Konsentrasi  =  
0,212−0,0333

0,1723
 = 1,0371 ppm 

Bobot zat aktif bebas = 1,0371 ppm x 10 mL x 100 

    = 1037,1 µg 

    = 1,0731 mg 

%EE   =  
30 𝑚𝑔−1,0731 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 96,54 % 

b. Absorbansi 2 

Konsentrasi  =  
0,222−0,0333

0,1723
 = 1,0951 ppm 

Bobot zat aktif bebas = 1,0951 ppm x 10 mL x 100 

    = 1095,1 µg 

    = 1,0951 mg 

%EE   =  
30 𝑚𝑔−1,0951 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 96,34% 
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c. Absorbansi 3 

Konsentrasi  =  
0,115−0,0333

0,1723
 = 0,4741 ppm 

Bobot zat aktif bebas = 0,4741 ppm x 10 mL x 100 

    = 474,1 µg 

    = 0,4741 mg 

%EE   =  
30 𝑚𝑔−0,4741 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 98,41% 

2. F2 

a. Absorbansi 1 

Konsentrasi  =  
0,325−0,0333

0,1723
 = 1,6929 ppm 

Bobot zat aktif bebas = 1,6929 ppm x 10 mL x 100 

    = 1692,9 µg 

    = 1,6929 mg 

%EE   =  
30 𝑚𝑔−1,6929 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 94,35 % 

b. Absorbansi 2 

Konsentrasi  =  
0,272−0,0333

0,1723
 = 1,3853 ppm 

Bobot zat aktif bebas = 1,3853 ppm x 10 mL x 100 

    = 1385,3 µg 

    = 1,3853 mg 

%EE   =  
30 𝑚𝑔−1,3853 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 95,38 % 

c. Absorbansi 3 

Konsentrasi  =  
0,38−0,0333

0,1723
 = 2,0121 ppm 

Bobot zat aktif bebas = 2,0121 ppm x 10 mL x 100 

    = 2012,1 µg 

    = 2,0121 mg 

%EE   =  
30 𝑚𝑔−2,0121  𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 93,29% 
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3. F3 

a. Absorbansi 1 

Konsentrasi  =  
0,231−0,0333

0,1723
 = 1,1474 ppm 

Bobot zat aktif bebas = 1,1474 ppm x 10 mL x 100 

    = 1147,4 µg 

    = 1,1474 mg 

%EE   =  
30 𝑚𝑔−1,1474  𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 96,17 % 

b. Absorbansi 2 

Konsentrasi  =  
0,181−0,0333

0,1723
 = 0,8572 ppm 

Bobot zat aktif bebas = 0,8572 ppm x 10 mL x 100 

    = 857,2 µg 

    = 0,8572 mg 

%EE   =  
30 𝑚𝑔−0,8572   𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 97,14 % 

c. Absorbansi 3 

Konsentrasi  =  
0,153−0,0333

0,1723
 = 0,6947 ppm 

Bobot zat aktif bebas = 0,6947 ppm x 10 mL x 100 

    = 694,7 µg 

    = 0,6947 mg 

%EE   =  
30 𝑚𝑔−0,6947  𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 97,68 % 

4. F4 

a. Absorbansi 1 

Konsentrasi  =  
0,691−0,0333

0,1723
 = 3,8171 ppm 

Bobot zat aktif bebas = 3,8171 ppm x 10 mL x 100 

    = 3817,1 µg 

    = 3,8171 mg 

%EE   =  
30 𝑚𝑔−3,8171  𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 87,27 % 
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b. Absorbansi 2 

Konsentrasi  =  
0,586−0,0333

0,1723
 = 3,2077 ppm 

Bobot zat aktif bebas = 3,2077 ppm x 10 mL x 100 

    = 3207,7 µg 

    = 3,2077 mg 

%EE   =  
30 𝑚𝑔−3,2077 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 89,30 % 

c. Absorbansi 3 

Konsentrasi  =  
0,672−0,0333

0,1723
 = 3,7069 ppm 

Bobot zat aktif bebas = 3,7069 ppm x 10 mL x 100 

    = 3706,9 µg 

    = 3,7069 mg 

%EE   =  
30 𝑚𝑔−3,7069  𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 87,64 % 

5. F5 

a. Absorbansi 1 

Konsentrasi  =  
0,197−0,0333

0,1723
 = 0,9500 ppm 

Bobot zat aktif bebas = 0,9500 ppm x 10 mL x 100 

    = 950 µg 

    = 0,95 mg 

%EE   =  
30 𝑚𝑔−0,95 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 96,83 % 

b. Absorbansi 2 

Konsentrasi  =  
0,138−0,0333

0,1723
 = 0,6076 ppm 

Bobot zat aktif bebas = 0,5438 ppm x 10 mL x 100 

    = 607,6 µg 

    = 0,6076 mg 

%EE   =  
30 𝑚𝑔−0,6076 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 97,97% 
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c. Absorbansi 3 

Konsentrasi  =  
0,271−0,0333

0,1723
 = 1,3795 ppm 

Bobot zat aktif bebas = 1,3795 ppm x 10 mL x 100 

    = 1379,5 µg 

    = 1,3795 mg 

%EE   =  
30 𝑚𝑔−1,3795 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 95,40 % 

Data Pengukuran Efisiensi Penjerapan Hari Ke-30 

Formula 
Absorbansi Efficiency Entrapment (%) 

SD 
1 2 3 1 2 3 

F1 0.217 0.171 0.235 96.44 97.33 96.09 0.63 

F2 0.374 0.413 0.389 93.40 92.65 93.11 0,38 

F3 0.289 0.288 0.328 95.05 95.07 94.29 0,44 

F4 0.766 0.592 0.662 85.82 89.19 87.83 0,70 

F5 0.333 0.333 0.437 94.20 94.20 92.18 1,74 

Perhitungan 

1. F1 

a. Absorbansi 1 

Konsentrasi  =  
0,217−0,0333

0,1723
 = 1,0661 ppm 

Bobot zat aktif bebas = 1,0661 ppm x 10 mL x 100 

    = 1066,1 µg 

    = 1,0661 mg 

%EE   =  
30 𝑚𝑔−1,0661 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 96,44 % 

b. Absorbansi 2 

Konsentrasi  =  
0,171−0,0333

0,1723
 = 0,7991 ppm 

Bobot zat aktif bebas = 0,7991 ppm x 10 mL x 100 

    = 799,1 µg 

    = 0,7991 mg 

%EE   =  
30 𝑚𝑔−1,6930 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 97,33 % 
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c. Absorbansi 3 

Konsentrasi  =  
0,235−0,0333

0,1723
 = 1,1706 ppm 

Bobot zat aktif bebas = 1,1706 ppm x 10 mL x 100 

    = 1170,6 µg 

    = 1,1706 mg 

%EE   =  
30 𝑚𝑔−1,1706 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 96,09 % 

2. F2 

a. Absorbansi 1 

Konsentrasi  =  
0,374−0,0333

0,1723
 = 1,9773 ppm 

Bobot zat aktif bebas = 1,9773 ppm x 10 mL x 100 

    = 1977,3 µg 

    = 1,9773 mg 

%EE   =  
30 𝑚𝑔−1,9773 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 93,40 % 

b. Absorbansi 2 

Konsentrasi  =  
0,413−0,0333

0,1723
 = 2,2037 ppm 

Bobot zat aktif bebas = 0,5902 ppm x 10 mL x 100 

    = 2203,7 µg 

    = 2,2037 mg 

%EE   =  
30 𝑚𝑔−2,2037 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 92,65 % 

c. Absorbansi 3 

Konsentrasi  =  
0,389−0,0333

0,1723
 = 2,0644 ppm 

Bobot zat aktif bebas = 2,0644 ppm x 10 mL x 100 

    = 2064,4 µg 

    = 2,0644 mg 

%EE   =  
30 𝑚𝑔−2,0644 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 93,11 % 
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3. F3 

a. Absorbansi 1 

Konsentrasi  =  
0,289−0,0333

0,1723
 = 1,4840 ppm 

Bobot zat aktif bebas = 1,4840 ppm x 10 mL x 100 

    = 1,484 µg 

    = 1,484 mg 

%EE   =  
30 𝑚𝑔−1,484 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 95,05 % 

b. Absorbansi 2 

Konsentrasi  =  
0,288−0,0333

0,1723
 = 1,4782 ppm 

Bobot zat aktif bebas = 1,4782 ppm x 10 mL x 100 

    = 1478,2 µg 

    = 1,4782 mg 

%EE   =  
30 𝑚𝑔−1,4782 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 95,07 % 

c. Absorbansi 3 

Konsentrasi  =  
0,328−0,0333

0,1723
 = 1,7103 ppm 

Bobot zat aktif bebas = 1,7103 ppm x 10 mL x 100 

    = 1710,3 µg 

    = 1,7103 mg 

%EE   =  
30 𝑚𝑔−1,7103 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 94,29 % 

4. F4 

a. Absorbansi 1 

Konsentrasi  =  
0,766−0,0333

0,1723
 = 4,2524 ppm 

Bobot zat aktif bebas = 4,2524 ppm x 10 mL x 100 

    = 4252,4µg 

    = 4,2524 mg 

%EE   =  
30 𝑚𝑔−4,2524 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 85,82 % 
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b. Absorbansi 2 

Konsentrasi  =  
0,592−0,0333

0,1723
 = 3,2426 ppm 

Bobot zat aktif bebas = 3,2426 ppm x 10 mL x 100 

    = 3242,6 µg 

    = 3,2426 mg 

%EE   =  
30 𝑚𝑔−3,2426 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 89,19% 

c. Absorbansi 3 

Konsentrasi  =  
0,662−0,0333

0,1723
 = 3,6488 ppm 

Bobot zat aktif bebas = 3,6488 ppm x 10 mL x 100 

    = 3648,8 µg 

    = 3,6488 mg 

%EE   =  
30 𝑚𝑔−3,6488 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 87,83 % 

5. F5 

a. Absorbansi 1 

Konsentrasi  =  
0,333−0,0333

0,1723
 = 1,7394 ppm 

Bobot zat aktif bebas = 1,7394 ppm x 10 mL x 100 

    = 1739,4 µg 

    = 1,7394 mg 

%EE   =  
30 𝑚𝑔−1,7394 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 94,20 % 

b. Absorbansi 2 

Konsentrasi  =  
0,333−0,0333

0,1723
 = 1,7394 ppm 

Bobot zat aktif bebas = 1,7394 ppm x 10 mL x 100 

    = 1739,4 µg 

    = 1,7394 mg 

%EE   =  
30 𝑚𝑔−1,7394 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 94,20 % 
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c. Absorbansi 3 

Konsentrasi  =  
0,437−0,0333

0,1723
 = 2,3430 ppm 

Bobot zat aktif bebas = 2,3430 ppm x 10 mL x 100 

    = 2343µg 

    = 2,343 mg 

%EE   =  
30 𝑚𝑔−2,343 𝑚𝑔

30 𝑚𝑔
 x 100% 

    = 92,19 % 
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Lampiran  6 Hasil Uji T-Test 
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Lampiran  7 Dokumentasi Penelitian 

 
 

Karakterisasi daya larut 

dan solidifikasi lipid padat 

terhadap Vitamin E Asetat 

 
 

Karakterisasi kelarutan 

Vitamin E Asetat dalam 

surfaktan 

 

 
 

Pembuatan NLC Vitamin E 

Asetat (Sonikator Probe) 

 
 

Pencampuran dengan 

magnetic stirrer 

 
 

 

 

 

Pengukuran ukuran partikel, PdI, dan zeta potensial 

menggnakan instrument PSA 

 

 
 

Sentrifugasi 

(efisiensi penjerapan) 
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