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LAMPIRAN 

 

Lampiran 1. Cerificate of Analysis  
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Lampiran 2. Kurva Kalibrasi 

Perhitungan Pembuatan Larutan Kurkumin 

Larutan Induk 

Konsentrasi Larutan   = 
𝐵𝑜𝑏𝑜𝑡 𝐾𝑢𝑟𝑘𝑢𝑚𝑖𝑛

𝑉𝑜𝑙𝑢𝑚𝑒
 

50 ppm    = 
50 𝑚𝑔

1000 𝑚𝑙
 

    = 
50 𝑚𝑔

100 𝑚𝑙
 

Bobot Kurkumin   =
25 𝑚𝑔

50 𝑚𝑙
 = 0,5 mg/ml 

 

Pengenceran Larutan 

a. Konsentrasi 2 ppm  

V1 x C1  = V2 x C2 

V1 x 50 ppm = 5 ml x 2 ppm 

V1  = 
10 𝑚𝑙

50 𝑝𝑝𝑚
 

V1  = 0,2 ml = 200 µl 

b. Konsentrasi 2,5 ppm 

V1 x C1  = V2 x C2 

V1 x 50 ppm = 5 ml x 2,5 ppm 

V1  = 
12,5 𝑚𝑙

50 𝑝𝑝𝑚
 

V1  = 0,25 ml = 250 µl 

c. Konsentrasi 3 ppm 

V1 x C1  = V2 x C2 

V1 x 50 ppm = 5 ml x 3 ppm 

V1  = 
15 𝑚𝑙

50 𝑝𝑝𝑚
 

V1  = 0,3 ml = 300 µl 

d. Konsentrasi 3,5 ppm 

V1 x C1  = V2 x C2 

V1 x 50 ppm = 5 ml x 3,5 ppm 

V1  = 
17,5 𝑚𝑙

50 𝑝𝑝𝑚
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V1  = 0,35 ml = 350 µl 

e. Konsentrasi 4 ppm 

V1 x C1  = V2 x C2 

V1 x 50 ppm = 5 ml x 4 ppm 

V1  = 
20 𝑚𝑙

50 𝑝𝑝𝑚
 

V1  = 0,4 ml = 400 µl 

f. Konsentrasi 5 ppm 

V1 x C1  = V2 x C2 

V1 x 50 ppm = 5 ml x 5 ppm 

V1  = 
25 𝑚𝑙

50 𝑝𝑝𝑚
 

V1  = 0,5 ml = 500 µl 

 

Kurva Kalibrasi Kurkumin 

 

 

y = 0,1389x + 0,0237
R² = 0,9972
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Kurva Kalibrasi Konsentrasi terhadap Absorbansi

No kons (bpj) Absorban 

1 2 ppm 0,296 

2 2,5 ppm 0,376 

3 3 ppm 0,451 

4 3,5 ppm 0,505 

5 4 ppm 0,569 

6 5 ppm 0,723 

rata rata  3,33333333 
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Lampiran 3. Perhitungan %EE 

a. Konsentrasi Larutan 

Konsentrasi = 
𝑦−𝑎

𝑏
 

b. Bobot Zat Aktif bebas 

Bobot Zat aktif bebas = Konsentrasi x Volume x Faktor Pengenceran 

c. Rumus %EE 

%EE = 
𝑇𝑜𝑡𝑎𝑙 𝑍𝑎𝑡 𝐴𝑘𝑡𝑖𝑓−𝑍𝑎𝑡 𝐴𝑘𝑡𝑖𝑓 𝑏𝑒𝑏𝑎𝑠

𝑡𝑜𝑡𝑎𝑙 𝑧𝑎𝑡 𝑎𝑘𝑡𝑖𝑓
 x 100% 

Data Pengukuran Efisiensi Penjerapan Hari Ke -1 dan Hari Ke – 30 

Formula Absorbansi Efisiensi Penjerapan (%) 

H-1 H - 30 H-1 H - 30 

F1 0.054 0.052 99.96364 99.96604 

F2 0.054 0.065 99.96364 99.95044 

F3 0.053 0.056 99.96484 99.96124 

F4 0.045 0.057 99.97444 99.96004 

F5 0.049 0.055 99.96964 99.96244 

 

Perhitungan  

1. F1 

1.1.  H – 1 

Konsentrasi    = 
0,054 − 0.0237 

0.1389
  

= 0.218143 ppm 

Bobot Zat Aktif Bebas  = 0.218143 ppm x 5 ml x 5 

= 5.453575 µg = 0.005454 mg 

 %EE    = 
15 𝑚𝑔−0.005454 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96364 % 

1.2. H – 30 
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Konsentrasi    = 
0,052 − 0.0237 

0.1389
  

= 0.203744 ppm 

Bobot Zat Aktif Bebas  = 0.203744 ppm x 5 ml x 5 

= 5.093593 µg = 0.005094 mg 

 %EE    = 
15 𝑚𝑔−0.005094 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96604 % 

2. F2 

1.1. H – 1 

Konsentrasi    = 
0,054 − 0.0237 

0.1389
  

= 0.218143 ppm 

Bobot Zat Aktif Bebas  = 0.218143 ppm x 5 ml x 5 

= 5.453575 µg = 0.005454 mg 

 %EE    = 
15 𝑚𝑔−0.005454 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96364 % 

1.2. H – 30 

 

Konsentrasi    = 
0,065 − 0.0237 

0.1389
  

= 0.297336 ppm 

Bobot Zat Aktif Bebas  = 0.297336 ppm x 5 ml x 5 

= 7.433405 µg = 0.007433 mg 

 %EE    = 
15 𝑚𝑔−0.007433 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.95044 % 
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3. F3 

1.1. H – 1 

Konsentrasi    = 
0,053 − 0.0237 

0.1389
  

= 0.210943 ppm 

Bobot Zat Aktif Bebas  = 0.210943 ppm x 5 ml x 5 

= 5.273578 µg = 0.005274 mg 

 %EE    = 
15 𝑚𝑔−0.005274 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96484 % 

 

 

1.2. H – 30 

 

Konsentrasi    = 
0,056 − 0.0237 

0.1389
  

= 0.232541 ppm 

Bobot Zat Aktif Bebas  = 0.232541 ppm x 5 ml x 5 

= 5.813535 µg = 0.005814 mg 

 %EE    = 
15 𝑚𝑔−0.005814 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96124 % 

 

4. F4 

1.1. H – 1 

Konsentrasi    = 
0,045 − 0.0237 

0.1389
  

= 0.153348 ppm 

Bobot Zat Aktif Bebas  = 0.153348 ppm x 5 ml x 5 



61 
 

 
 

= 3.833693 µg = 0.003834 mg 

 %EE    = 
15 𝑚𝑔−0.003834 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.97444 % 

1.2. H – 30 

 

Konsentrasi    = 
0,057 − 0.0237 

0.1389
  

= 0.239741 ppm 

Bobot Zat Aktif Bebas  = 0.239741 ppm x 5 ml x 5 

= 5.993521 µg = 0.005994 mg 

 %EE    = 
15 𝑚𝑔−0.005994 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96004 % 

 

5. F5 

1.1.  H – 1 

Konsentrasi    = 
0,049 − 0.0237 

0.1389
  

= 0.182145 ppm 

Bobot Zat Aktif Bebas  = 0.182145 ppm x 5 ml x 5 

= 4.553636 µg = 0.004554 mg 

 %EE    = 
15 𝑚𝑔−0.005454 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96964 % 

1.2. H – 30 

 

Konsentrasi    = 
0,055 − 0.0237 

0.1389
  

= 0.225342 ppm 
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Bobot Zat Aktif Bebas  = 0.225342 ppm x 5 ml x 5 

= 5.633549 µg = 0.005634 mg 

 %EE    = 
15 𝑚𝑔−0.005634 𝑚𝑔  

15 𝑚𝑔
 x 100 % 

= 99.96244 % 

 

 

Lampiran 4. Hasil Karakterisasi NLC Kurkumin 

Data Karakterisasi NLC kurkumin Hari Ke – 1 

Formula Ukuran Partikel 

(nm) 

PdI Zeta Potensial 

(mV) 

F1 121,33±7,15 0,32±0,08 -47,40±1,15 

F2 99,26±0,76 0,28±0,04 -51,30±0,61 

F3 153,33±5,10 0,28±0,01 -48,00±0,46 

F4 141,07±0,64 0,25±0,04 -53,97±1,90 

F5 216,27±3,36 0,45±0,06 -60,00±0,56 

 

Data Karakterisasi NLC kurkumin Hari Ke – 30 

Formula Ukuran Partikel 

(nm) 

PdI Zeta Potensial 

(mV) 

F1 120,57±0,99 0,26±0,04 -42,50±0,10 

F2 90,25±0,54 0,24±0,01 -39,27±1,19 

F3 125,93±1,56 0,24±0,02 -39,87±0,46 

F4 206,97±6,33 0,36±0,06 -40,97±0,38 

F5 304,0±3,40 0,27±0,11 -45,93±0,15 
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Lampiran 5. Hasil Uji T-Test Karakterisasi NLC kurkumin 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

CMP_F1_PSA_H

1 

.305 3 . .906 3 .404 

CMP_F1_PSA_H

30 

.349 3 . .832 3 .194 

CMP_F2_PSA_H

1 

.249 3 . .968 3 .656 

CMP_F2_PSA_H

30 

.276 3 . .942 3 .537 

CMP_F3_PSA_H

1 

.232 3 . .980 3 .729 

CMP_F3_PSA_H

30 

.226 3 . .983 3 .752 

CMP_F4_PSA_H

1 

.328 3 . .871 3 .298 

CMP_F4_PSA_H

30 

.310 3 . .898 3 .380 

CMP_F5_PSA_H

1 

.280 3 . .938 3 .519 

CMP_F5_PSA_H

30 

.248 3 . .968 3 .658 

CMP_F1_PdI_H1 .224 3 . .984 3 .761 

CMP_F1_PdI_H3

0 

.188 3 . .998 3 .913 

CMP_F2_PdI_H1 .270 3 . .949 3 .564 

CMP_F2_PdI_H3

0 

.240 3 . .975 3 .694 

CMP_F3_PdI_H1 .371 3 . .784 3 .077 

CMP_F3_PdI_H3

0 

.342 3 . .845 3 .227 

CMP_F4_PdI_H1 .212 3 . .990 3 .812 

CMP_F4_PdI_H3

0 

.345 3 . .840 3 .214 

CMP_F5_PdI_H1 .373 3 . .778 3 .064 
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CMP_F5_PdI_H3

0 

.332 3 . .864 3 .277 

CMP_F1_Zeta_H

1 

.201 3 . .994 3 .856 

CMP_F1_Zeta_H

30 

.175 3 . 1.000 3 1.000 

CMP_F2_Zeta_H

1 

.356 3 . .818 3 .157 

CMP_F2_Zeta_H

30 

.287 3 . .929 3 .485 

CMP_F3_Zeta_H

1 

.253 3 . .964 3 .637 

CMP_F3_Zeta_H

30 

.385 3 . .750 3 .000 

CMP_F4_Zeta_H

1 

.195 3 . .996 3 .884 

CMP_F4_Zeta_H

30 

.337 3 . .855 3 .253 

CMP_F5_Zeta_H

1 

.238 3 . .976 3 .702 

CMP_F5_Zeta_H

30 

.253 3 . .964 3 .637 

a. Lilliefors Significance Correction 
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Paired Samples Test 

 

Paired Differences 

t df 

Sig. 

(2-

taile

d) Mean 

Std. 

Deviati

on 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 

1 

CMP_F1_

PSA_H1 - 

CMP_F1_

PSA_H30 

.767 6.165 3.560 -14.549 16.083 .215 2 .849 

Pair 

2 

CMP_F2_

PSA_H1 - 

CMP_F2_

PSA_H30 

9.013 1.109 .640 6.258 11.769 14.07

4 

2 .005 

Pair 

3 

CMP_F3_

PSA_H1 - 

CMP_F3_

PSA_H30 

27.400 6.022 3.477 12.439 42.361 7.880 2 .016 

Pair 

4 

CMP_F4_

PSA_H1 - 

CMP_F4_

PSA_H30 

-

65.900 

6.255 3.612 -81.439 -50.361 -

18.24

7 

2 .003 

Pair 

5 

CMP_F5_

PSA_H1 - 

CMP_F5_

PSA_H30 

-

87.733 

6.756 3.901 -104.516 -70.951 -

22.49

2 

2 .002 

Pair 

6 

CMP_F1_

PdI_H1 - 

CMP_F1_

PdI_H30 

.05666

7 

.041633 .024037 -.046756 .160090 2.357 2 .142 

Pair 

7 

CMP_F2_

PdI_H1 - 

CMP_F2_

PdI_H30 

.03866

7 

.052166 .030118 -.090922 .168255 1.284 2 .328 

Pair 

8 

CMP_F3_

PdI_H1 - 

CMP_F3_

PdI_H30 

.03566

7 

.029195 .016856 -.036857 .108190 2.116 2 .169 
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Pair 

9 

CMP_F4_

PdI_H1 - 

CMP_F4_

PdI_H30 

-

.10333

3 

.042360 .024456 -.208560 .001894 -

4.225 

2 .052 

Pair 

10 

CMP_F5_

PdI_H1 - 

CMP_F5_

PdI_H30 

.18466

7 

.103549 .059784 -.072563 .441896 3.089 2 .091 

Pair 

11 

CMP_F1_

Zeta_H1 - 

CMP_F1_

Zeta_H30 

-

4.9000

0 

1.05357 .60828 -7.51720 -2.28280 -

8.056 

2 .015 

Pair 

12 

CMP_F2_

Zeta_H1 - 

CMP_F2_

Zeta_H30 

-

12.033

33 

1.43643 .82932 -

15.6016

3 

-8.46504 -

14.51

0 

2 .005 

Pair 

13 

CMP_F3_

Zeta_H1 - 

CMP_F3_

Zeta_H30 

-

8.1333

3 

.70946 .40961 -9.89573 -6.37094 -

19.85

6 

2 .003 

Pair 

14 

CMP_F4_

Zeta_H1 - 

CMP_F4_

Zeta_H30 

-

13.000

00 

1.63707 .94516 -

17.0667

1 

-8.93329 -

13.75

4 

2 .005 

Pair 

15 

CMP_F5_

Zeta_H1 - 

CMP_F5_

Zeta_H30 

-

14.066

67 

.55076 .31798 -

15.4348

2 

-

12.69851 

-

44.23

8 

2 .001 
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Lampiran 6. Dokumentasi Penelitian 

 
 

Proses pembuatan 

NLC dengan alat 

sonikator 

 

 
 

Proses Homogenisasi Panas 

dengan mjenggunakan 

magnetic stirrer 

 

 
 

Hasil Pengujian 

Kelarutan kurkumin 

dalam surfaktan 

plantacare  

 
 

Tabung eppendorf 

untuk penyimpanan 

sampel yang akan 

diuji karakterisasi  

 

 
 

Alat Particle Size Analyzer 

 
 

Hasil pengujian 

solidifikasi kembali 

lipid padat compritol 

 

 
Laptop untuk 

mengolah data  

 

 

 
 

Alat gelas yang dipakai 

selama penelitian 

 

Seri pengenceran 
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Alat sentifuga 

 

 
Hasil Pengujian 

efisiensi penjerapan 

  
 

 
 

Dokumentasi di PT. DKSH, 

Jakarta  
Dokumentasi di Lab 

FMIPA, UGM, 

Yogyakarta 
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Lampiran 7. Hasil Cek Turnitin 

 

 
 

  



72 
 

 
 

Lampiran 8. Kartu Bimbingan Pembimbing 1 
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Lampiran 9. Kartu Bimbingan Pembimbing 2 

 
 


