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Lampiran 1. COA (Certificate of Analysis) 
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Lampiran 2. Kurva Kalibrasi & Validasi Metode Analisis 

a) Kurva Baku Allantoin 

1. Pembuatan larutan NaOH 0,1 N 

BM NaOH  = 40 

Valensi NaOH = 1 

Berat NaOH  = 

𝑉𝑜𝑙𝑢𝑚𝑒 𝑦𝑎𝑛𝑔 𝑑𝑖𝑏𝑢𝑎𝑡

1000
 𝑥 𝑁 𝑥 

𝐵𝑀

𝑉𝑎𝑙
  

1000

1000
 𝑥 0,1 𝑥 

40

1
  

= 4 gram NaOH dilarutkan kedalam aquadest 1000 mL 

 

2. Pembuatan larutan induk Allantoin 

 Berat penimbangan   = 10 mg 

   = 10 mg / 100 mL 

   = 100 mg / 1000 mL 

   = 100 ppm  

 

3. Perhitungan kurva baku 

 V1 x C1 = V2 x C2 

 6 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 6 ppm 

V1  = 0,6 mL 

 8 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 8 ppm 

V1  = 0,8 mL 

 10 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 10 ppm 

V1  = 1 mL 
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 12 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 12 ppm 

V1  = 1,2 mL 

 14 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 14 ppm 

V1  = 1,4 mL 

 16 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 16 ppm 

V1  =  1,6 mL 

 18 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 18 ppm 

V1  = 1,8 mL 

 20 ppm 

V1 x C1   = V2 x C2 

V1 x 100 ppm  = 10 mL x 20 ppm 

V1  = 2 mL 
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Lampiran 3. Tabel Kurva kalibrasi 

Konsentrasi 

(ppm) 
Rep 1 Rep 2 Rep 3 Rata-rata 

6 0,278 0,275 0,276 0,276 

8 0,368 0,367 0,366 0,367 

10 0,446 0,447 0,445 0,446 

12 0,521 0,523 0,52 0,521 

14 0,62 0,624 0,622 0,622 

16 0,725 0,723 0,722 0,723 

18 0,79 0,792 0,791 0,791 

20 0,886 0,885 0,885 0,885 

 

Lampiran 4. Tabel perolehan LOD dan LOQ 

b)  LOD dan LOQ 

Konsentrasi Absorbansi y' y-y' (y-y')^2 

6 0,278 0,275 0,003 9E-06 

8 0,368 

0,36192

9 0,006071429 3,68622E-05 

10 0,446 

0,44885

7 -0,002857143 8,16327E-06 

12 0,521 

0,53578

6 -0,014785714 0,000218617 

14 0,62 

0,62271

4 -0,002714286 7,36735E-06 

16 0,725 

0,70964

3 0,015357143 0,000235842 

18 0,79 

0,79657

1 -0,006571429 4,31837E-05 

20 0,886 0,8835 0,0025 6,25E-06 

   Sigma / Jumlah 0,000565286 
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Lampiran 5. Tabel perolehan Akurasi dan Presisi 

c) Akurasi 

Konsentrasi 

Awal 

Replikasi Absorbansi Konsnetrasi 

Sebenarnya 

% 

Recovery 

Rata-

Rata 

80% 

10 1 0,442 9,842 101,60 

100,75 10 2 0,443 9,865 101,37 

10 3 0,452 10,072 99,28 

100% 

12 1 0,529 11,844 101,32 

101,45 12 2 0,528 11,821 101,52 

12 3 0,528 11,821 101,52 

120% 

14 1 0,612 13,753 101,79 

101,79 14 2 0,613 13,776 101,62 

14 3 0,611 13,730 101,96 

     %Recovery 101,33 

  

d) Presisi 

Replikasi Absorbansi Konsentrasi 

1 0,455 10,141 

2 0,459 10,233 

3 0,459 10,233 

4 0,471 10,509 

5 0,47 10,486 

6 0,467 10,417 

7 0,468 10,440 

8 0,468 10,440 

9 0,464 10,348 

 

 

 

 

 

 

 

SD 0,129697 

RATA 10,36118 

CV 0,012518 
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Lampiran 6. Penetapan panjang gelombang maksimum 
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Lampiran 7. Penetapan operating time 

 Scanning operating time menunjukkan bahwa sampel larutan Allantoin 

pada seri konsentrasi 10 ppm stabil, nilai serapan yang stabil ditunjukkan pada             

menit ke pertama sampai menit ke-30. 
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Lampiran 8. pH NaOH 0,1 N 

   

 

Lampiran 9. Larutan Citosan  

 

 

Lampiran 10. Pembuatan Citosan-allantoin menggunakan magnetig stirrer  
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Lampiran 11. Pembuatan nanopartikel allantoin menggunakan homogenizer 

15000 rpm selama 30 menit 

 

 

Lampiran 12. Sentrifugasi larutan allantoin, diperoleh natan-supernatan 

    

 

Lampiran 13. Sediaan nanopartikel allantoin 
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Lampiran 14. Karakterisasi Ukuran Nanopartikel Allantoin 
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Lampiran 15. Karakterisasi Zeta Potensial Nanopartikel Allantoin 
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Hasil Karakterisasi Nanopartikel allantoin 

Replikasi 
Ukuran 

Nanopartikel 
PDI 

Zeta 

Potensial 

Replikasi 1 166,2 0,439 34,4 

Replikasi 2 171,9 0,586 34,6 

Replikasi 3 162,7 0,601 32,3 

Rata-rata 167 0,542 34 

SD 4,64 0,090 1,27 

Rata2±SD 167±4,64 0,542±0,09 34 ± 1,27 

 

Lampiran 16. Efisiensi Penjerapan 

Formula Nanogel Allantoin Serapan 1 Serapan 2 Serapan 3 

Absorbansi 0,712 0,715 0,714 

Kadar 16,05 16,12 16,10 

Obat tidak terjerap (ppm) 1605 1612 1610 

%EE 55,05 54,86 54,91 

Rata-rata %EE 55 

SD 0,10 

 

 Contoh perhitungan efisiensi penjerapan 

Zat aktif :  

500 mg 140 mL  

3751 mg 1000 mL 

FP 100 

a 0,0142 

b 0,0435 

 

X= 
𝒚−𝒂

𝒃
 

X= 
0,712−0,0142

0,0435
 

X= 16,05 x Faktor Pengencer 

X= 16,05 x 100 

X= 1605 ppm (kadar obat yang tidak terjerap) 
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%EE = 
𝑇𝐷−𝑇𝐹

𝑇𝐷
 𝑥 100% 

  = 
3571−1605

3571
 𝑥 100% 

  = 55 % 

Keterangan:  

TD : Total obat 

TF : Total obat tidak terjerap 

 

 Konfersi untuk formulasi nanogel 

- %EE = 55% 

- Zat aktif allantoin = 500 mg 

= 
55

100
 x 500 mg 

= 275 mg / 140 mL 

= 1,96 mg / mL 

 Volume yang diambil untuk gel (100 mg) 

= 
100

1,96
 x 1 mL 

= 51 mL (nanopartikel allantoin ke dalam gel) 
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Lampiran 17.  Data statistik Viskositas nanogel allantoin 

Hasil uji visositas nanogel allantoin 

Formula Replikasi 
Viskositas (dpa. S) 

  

F1 

1 275 

2 315 

3 310 

Rata-rata 300 

SD 21,79 

F2 

1 600 

2 590 

3 610 

Rata-rata 600 

SD 10,00 

F3 

1 400 

2 420 

3 415 

Rata-rata 411,67 

SD 10,41 

 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic Df Sig. 

Viskositas ,219 9 ,200* ,868 9 ,116 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

Test of Homogeneity of Variances 

Viskositas   

Levene Statistic df1 df2 Sig. 

2,475 2 6 ,165 

 

ANOVA 

Viskositas   

 Sum of Squares Df Mean Square F Sig. 

Between Groups 137938,889 2 68969,444 302,793 ,000 

Within Groups 1366,667 6 227,778   

Total 139305,556 8    
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Post Hoc Tests 

Multiple Comparisons 

Dependent Variable:   Viskositas   

 (I) 

Kelompok 

(J) 

Kelompok 

Mean 

Difference 

(I-J) 

Std. 

Error 

Sig. 95% Confidence Interval 

 
Lower 

Bound 

Upper 

Bound 

Tukey 

HSD 

Formula 1 
Formula 2 -300,000* 12,323 ,000 -337,81 -262,19 

Formula 3 -111,667* 12,323 ,000 -149,48 -73,86 

Formula 2 
Formula 1 300,000* 12,323 ,000 262,19 337,81 

Formula 3 188,333* 12,323 ,000 150,52 226,14 

Formula 3 
Formula 1 111,667* 12,323 ,000 73,86 149,48 

Formula 2 -188,333* 12,323 ,000 -226,14 -150,52 

*. The mean difference is significant at the 0.05 level. 

 
Homogeneous Subsets 

Viskositas 

Kelompok 

N Subset for alpha = 0.05 

1 2 3 

Tukey HSDa 

Formula 1 3 300,00   

Formula 3 3  411,67  

Formula 2 3   600,00 

Sig. 
 1,000 1,000 1,000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3,000. 
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Lampiran 18. Data statistik daya lekat nanogel allantoin 

 

 

 

 

 

 

 

 

 

 

Tests of Normality 

Kelompok 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Daya_lekat 

Formula 1 ,178 3 . ,999 3 ,952 

Formula 2 ,221 3 . ,986 3 ,774 

Formula 3 ,285 3 . ,932 3 ,495 

a. Lilliefors Significance Correction 

 

Test of Homogeneity of Variances 

Daya_lekat   

Levene Statistic df1 df2 Sig. 

3,156 2 6 ,116 

 

ANOVA 

Daya_lekat   

 Sum of Squares Df Mean Square F Sig. 

Between Groups 839,955 2 419,977 2663,142 ,000 

Within Groups ,946 6 ,158   

Total 840,901 8    

 

 

 

 

Hasil uji daya lekat nanogel allantoin 

Formula Replikasi 
Daya lekat (detik) 

Waktu Rata-rata SD 

F1 

1 18,84 

18,84 0,12 2 18,96 

3 18,73 

F2 

1 41,96 

41,91 0,34 2 42,23 

3 41,55 

F3 

1 25,34 

25,82 0,59 2 26,47 

3 25,64 
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Post Hoc Tests 

 

Multiple Comparisons 

Dependent Variable:   Daya_lekat   

 (I) 

Kelompok 

(J) 

Kelompok 

Mean 

Difference 

(I-J) 

Std. 

Error 

Sig. 95% Confidence Interval 

 
Lower 

Bound 

Upper 

Bound 

Tukey 

HSD 

Formula 1 
Formula 2 -23,07000* ,32424 ,000 -24,0649 -22,0751 

Formula 3 -6,97333* ,32424 ,000 -7,9682 -5,9785 

Formula 2 
Formula 1 23,07000* ,32424 ,000 22,0751 24,0649 

Formula 3 16,09667* ,32424 ,000 15,1018 17,0915 

Formula 3 
Formula 1 6,97333* ,32424 ,000 5,9785 7,9682 

Formula 2 -16,09667* ,32424 ,000 -17,0915 -15,1018 

*. The mean difference is significant at the 0.05 level. 

 
Homogeneous Subsets 

Daya_lekat 

Kelompok 
N Subset for alpha = 0.05 

1 2 3 

Tukey HSDa 

Formula 1 3 18,8433   

Formula 3 3  25,8167  

Formula 2 3   41,9133 

Sig.  1,000 1,000 1,000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3,000. 
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Lampiran 19. Data statistik daya sebar nanogel allantoin 

Formula Beban 

Daya sebar 

Rata-rata SD Replikasi 

1 

Replikasi 

2 

Replikasi 

3 

F1 

0 g 3,225 3,2 3,15 3,19 0,04 

50 g 3,65 3,525 3,65 3,61 0,07 

100 g 3,95 3,8 3,825 3,86 0,08 

150 g 4,325 4,125 4 4,15 0,16 

F2 

0 g 2,075 2,125 2,175 2,125 0,05 

50 g 2,65 2,675 2,575 2,633 0,05 

100 g 2,975 2,95 2,95 2,958 0,01 

150 g 3,175 3,175 3,15 3,167 0,01 

F3 

0 g 2,275 2,45 2,325 2,35 0,09 

50 g 3,15 3,15 3,15 3,15 0 

100 g 3,325 3,35 3,35 3,342 0,01 
150 g 3,525 3,35 3,55 3,475 0,11 

 

Tests of Normality 

Kelompok 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Daya_sebar 

Formula 1 ,160 4 . ,991 4 ,963 

Formula 2 ,199 4 . ,960 4 ,778 

Formula 3 ,306 4 . ,850 4 ,227 

a. Lilliefors Significance Correction 

 

Test of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

Daya_sebar ,069 2 9 ,933 

Beban ,000 2 9 1,000 
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ANOVA 

 Sum of 

Squares 

Df Mean 

Square 

F Sig. 

Daya_sebar 

Between 

Groups 

1,974 2 ,987 4,734 ,039 

Within Groups 1,877 9 ,209   

Total 3,851 11    

Beban 

Between 

Groups 

,000 2 ,000 ,000 1,000 

Within Groups 15,000 9 1,667   

Total 15,000 11    

 
Post Hoc Tests 

Multiple Comparisons 

Dependent Variable (I) 

Kelompok 

(J) 

Kelompok 

Mean 

Difference 

(I-J) 

Std. 

Error 

Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Daya_se

bar 

Tukey 

HSD 

Formula 1 
Formula 2 ,98175* ,32290 ,034 ,0802 1,8833 

Formula 3 ,62325 ,32290 ,186 -,2783 1,5248 

Formula 2 
Formula 1 -,98175* ,32290 ,034 -1,8833 -,0802 

Formula 3 -,35850 ,32290 ,532 -1,2600 ,5430 

Formula 3 
Formula 1 -,62325 ,32290 ,186 -1,5248 ,2783 

Formula 2 ,35850 ,32290 ,532 -,5430 1,2600 

Beban 
Tukey 

HSD 

Formula 1 
Formula 2 ,000 ,913 1,000 -2,55 2,55 

Formula 3 ,000 ,913 1,000 -2,55 2,55 

Formula 2 
Formula 1 ,000 ,913 1,000 -2,55 2,55 

Formula 3 ,000 ,913 1,000 -2,55 2,55 

Formula 3 
Formula 1 ,000 ,913 1,000 -2,55 2,55 

Formula 2 ,000 ,913 1,000 -2,55 2,55 

*. The mean difference is significant at the 0.05 level. 
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Homogeneous Subsets 

Daya_sebar 

 Kelompok N Subset for alpha = 0.05 

 1 2 

Tukey HSDa 

Formula 2 4 2,7208  

Formula 3 4 3,0793 3,0793 

Formula 1 4  3,7025 

Sig.  ,532 ,186 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 4,000. 
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Lampiran 20. Data uji stabilitas nanogel allantoin 

 

 

 

VISKOSITAS 

Tests of Normality 

 Waktu Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Viskositas 
Sebelum Freeze thaw ,343 3 . ,842 3 ,220 

Sesudah Freeze thaw ,175 3 . 1,000 3 1,000 

a. Lilliefors Significance Correction 

 
 
T-Test 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Visko 
Sebelum_freezethaw 300,00 3 21,794 12,583 

Sesudah_freezethaw 330,00 3 20,000 11,547 

 

Paired Samples Correlations 

 N Correlation Sig. 

Visko 
Sebelum_freezethaw & 

Sesudah_freezethaw 

3 ,803 ,407 

 

 

Waktu 

Penilaian 

Organoleptis 
pH Viskositas 

Daya 

Lekat 

(detik) 

Daya sebar 

Bentuk Warna Bau Homogenitas 0 50 g 100 g 150 g 

Sebelum 

freeze 

thaw 

Semisolid 

(kental) 

Putih 

keruh 

Tidak 

beraroma 
Homogen 

5,00 275 18,84 3,225 3,65 3,95 4,325 

4,92 315 18,96 3,2 3,525 3,8 4,125 

5,11 310 18,73 3,15 3,65 3,825 4 

Rata-rata 5,0 300 18,84 3,19 3,61 3,86 4,15 

SD 0,10 21,79 0,12 0,04 0,07 0,08 0,16 

Sesudah 

Freeze 

thaw 

Semisolid 

(kental) 

Putih 

keruh 

Tidak 

beraroma 
Homogen 

5,16 310 19,15 2,96 3,25 3,425 3,85 

4,97 330 19,25 2,925 3,225 3,375 3,95 

5,00 350 19,34 2,875 3,275 3,45 3,99 

Rata-rata 5,0 330 19,25 2,92 3,25 3,42 3,93 

SD 0,10 20,00 0,10 0,04 0,02 0,04 0,07 
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Paired Samples Test 

 Paired Differences t df Sig. (2-

tailed) Mea

n 

Std. 

Deviatio

n 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Vis

ko 

Sebelum_freez

ethaw - 

Sesudah_freez

ethaw 

-

30,0

00 

13,229 7,638 -62,862 2,862 -

3,92

8 

2 ,059 

 

 

DAYA LEKAT 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Sebelum_freezethaw ,178 3 . ,999 3 ,952 

Sesudah_freezethaw ,181 3 . ,999 3 ,942 

a. Lilliefors Significance Correction 

 
T-Test 
 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Daya 

lekat 

Sebelum_freezethaw 18,8433 3 ,11504 ,06642 

Sesudah_freezethaw 19,2467 3 ,09504 ,05487 
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Paired Samples Correlations 

 N Correlation Sig. 

Daya 

lekat 

Sebelum_freezethaw & 

Sesudah_freezethaw 

3 -,451 ,702 

 

 

Paired Samples Test 

 Paired Differences t df Sig. (2-

tailed) Mea

n 

Std. 

Deviatio

n 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Da

ya 

lek

at 

Sebelum_freez

ethaw - 

Sesudah_freez

ethaw 

-

,403

33 

,17926 ,10349 -,84863 ,04197 -

3,89

7 

2 ,060 

 

 

DAYA SEBAR 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Sebelum_freezethaw ,227 3 . ,983 3 ,747 

Sesudah_freezethaw ,276 3 . ,942 3 ,537 

a. Lilliefors Significance Correction 

 
T-Test 
 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Daya 

sebar 

Sebelum_freezethaw 4,1500 3 ,16394 ,09465 

Sesudah_freezethaw 3,9300 3 ,07211 ,04163 
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Paired Samples Correlations 

 N Correlation Sig. 

Daya 

sebar 

Sebelum_freezethaw & 

Sesudah_freezethaw 

3 -,994 ,070 

 

 

Paired Samples Test 

 Paired Differences t df Sig. 

(2-

tailed) 

Mea

n 

Std. 

Deviati

on 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Da

ya 

se

ba

r 

Sebelum_fre

ezethaw - 

Sesudah_fre

ezethaw 

,220

00 

,23574 ,13611 -

,36562 

,80562 1,61

6 

2 ,247 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



93 

 

 

 

 

 

 

Lampiran 21. Sediaan nanogel allantoin 
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Lampiran 22. Alat yang digunakan 

 

  

Uji homogenitas 

 

 

   

  pH meter    Uji daya sebar 
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Uji daya lekat   Viskometer 

     

Sentrifugator     Magnetig stirrer 

 

  

 Oven     Lemari Pendingin 

 

  


