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Lampiran 2 Certificate of Analysis DPPH  
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Lampiran 3 Certificate of Analysis Asam askorbat 
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Lampiran 4 Certificate of Analysis Metanol 
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Lampiran 5 Dokumentasi Hasil Fermentasi Kombucha sari buah belimbing 
wuluh 

 
Uji Organoleptik 

 

Uji PH 

 
Uji Aktivitas Antioksidan 

 

 
Lampiran 6 Dokumentasi Hasil Evaluasi Basis Lotion Formula A 

Uji Organoleptik 

 

Uji Homogenitas 
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Uji PH 

 

Uji Daya Sebar 

 
Uji Viskositas 

 

 

 
 
Lampiran 7 Dokumentasi Hasil Evaluasi Basis Lotion Formula B 

 
Uji Organoleptik 

 

Uji Homogenitas 

 
Uji PH 

 

Uji Daya Sebar 

 



78 
 

 
 

Uji Viskositas 

 

 

 

Lampiran 8 dokumentasi uji kestabilan fisik selama 5 hari dalam suhu 400C 

 
Uji Organoleptik 

 

Uji Homogenitas 

 

Uji PH 

 

Uji Daya Sebar 
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Uji Viskositas 

 

Uji Antioksidan 

 
Uji Stabilitas 
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Lampiran 9 data hasil evaluasi fermentasi 

Uji PH 
Formula Uji PH Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

Formula 1 1,49 1,57 1,40 1,49 0,085 
Formula 2 1,49 1,51 1,48 1,50 0,006 
Formula 3 1,37 1,34 1,38 1,35 0,015 
Formula 4 1,36 1,34 1,33 1,35 0,020 
Formula 5 1,4 1,43 1,38 1,41 0,023 
Formula 6 1,44 1,41 1,48 1,45 0,023 
S.B.Wuluh 0,80 0,78 0,82 0,80 0,006 
Kombucha 1,82 1,85 1,87 1,85 0,025 

 

Uji antioksidan 
Formula IC50 Rata-

rata SD Batch 1 Batch 2 Batch 3 
Formula 1 347,324 347,535 347,54 347,46 0,122 
Formula 2 237,653 239,231 237,436 238,11 0,980 
Formula 3 169,651 169,651 167,965 169,09 0,973 
Formula 4 134,179 132,571 132,672 133,14 0,901 
Formula 5 120,033 120,027 120,076 120,05 0,027 
Formula 6 98,560 98,560 98,560 98,56 0,000 
S.B.Wuluh 597,310 597,107 597,107 597,17 0,117 
Kombucha 75,159 75,210 75,236 75,20 0,039 

 

Keterangan : 
Formula 1 = Konsentrasi Kombucha 10 % Dan Belimbing Wuluh 100 % 
Formula 2 = Konsentrasi Kombucha 10 % Dan Belimbing Wuluh 50 % 
Formula 3 = Konsentrasi Kombucha 15 % Dan Belimbing Wuluh 100 % 
Formula 4 = Konsentrasi Kombucha 15 % Dan Belimbing Wuluh 50 % 
Formula 5 = Konsentrasi Kombucha 20 % Dan Belimbing Wuluh 100 % 
Formula 6 = Konsentrasi Kombucha 20 % Dan Belimbing Wuluh 50 % 
S.B.W Wuluh = Sari Buah Belimbing Wuluh 100 % 
Kombucha = Kombucha 100 % 

 
Lampiran 10 data hasil evaluasi basis lotion formula A 
 

Uji pH 
 
 

Formula Uji pH Rata-
rata 

SD 
Batch 
1 

Batch 
2 

Batch 
3 

FI 7,89 7,68 7,8 7,79 0,105 
FII 7,71 7,71 7,61 7,68 0,058 
FIII 7,82 7,66 7,57 7,68 0,127 

Uji daya sebar 

 
 

Formula UJI DAYA SEBAR Rata-
rata 

SD 
Batch 
1 

Batch 
2 

Batch 
3 

FI 5 5 5 5,13 0,231 
FII 5 5 6 5,43 0,513 
FIII 7 6 6 6,40 0,600 

Uji Viskositas 
 
Formula UJI VISKOSITAS Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

FI 4.516 7.745 4.304 5522 1928 
FII 4.700 6.494 5.933 5709 918 
FIII 4.383 5.066 5.555 5001 589 
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Lampiran 11 data hasil evaluasi basis lotion formula B 
 

Uji pH 
 
Formula Uji pH Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

FI 5,68 5,46 5,61 5,58 0,092 
FII 5,74 5,64 5,62 5,67 0,052 
FIII 6,36 6,28 6,22 6,29 0,057 

 

Uji daya sebar 

 

Formula UJI DAYA SEBAR Rata-
rata 

SD 
Batch 
1 

Batch 
2 

Batch 
3 

FI 6,8 6,5 
cm 

7,2 7,00 0,283 

FII 5 5.3 
cm 

7,5 6,25 1,768 

FIII 6,5 6.4 
cm 

6,8 6,65 0,212 

Uji Viskositas 
 
Formula UJI VISKOSITAS Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

FI 8.320 7.573 9707 8533 1083 

FII 13.333 12.409 11733 12492 803 

FIII 7.680 7.787 8427 7964 404 
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Lampiran 12 data hasil evaluasi uji reproduksibilitas lotion 
 

Uji pH 
 
Hari Uji pH Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

Hari 
1 

5,25 5,30 5,29 5,28 0,027 

Hari 
2 

5,32 5,29 5,30 5,30 0,006 

Hari 
3 

5,32 5,33 5,34 5,33 0,010 
 

Uji daya sebar 
 
Hari Uji Daya Sebar Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

Hari 
1 

5,48 5,5 5,42 5,5 0,041 

Hari 
2 

5,68 5,62 5,6 5,6 0,041 

Hari 
3 

5,6 5,63 5,55 5,6 0,043 
 

 
Uji Viskositas 
 
Hari Uji Viskositas Rata-

rata 
SD 

Batch 
1 

Batch 
2 

Batch 
3 

Hari 
1 

5656 5637 5810 5701 94,87 

Hari 
2 

5440 5400 5390 5410 26,45 

Hari 
3 

5495 5445 5345 5428 76,37 
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Lampiran 13 data hasil evaluasi uji stabilitas lotion 
 

Uji pH 

HARI 
KE 

FORMULA BATCH 
I 

BATCH 
II 

BATCH 
III 

RATA-
RATA  

SD 

1 FO 6,18 6,20 6,25 6,21 0,036 
2 6,70 6,45 6,49 6,55 0,134 
3 6,12 6,00 6,15 6,09 0,079 
4 7,58 7,35 7,51 7,48 0,118 
5 5,81 5,02 5,91 5,91 0,105 
1 FI 5,28 5,30 5,32 5,30 0,020 
2 5,90 5,68 5,74 5,77 0,114 
3 5,86 5,76 5,66 5,76 0,100 
4 6,82 6,90 7,04 6,92 0,111 
5 5,34 5,62 5,46 5,47 0,140 
1 FII 5,15 5,17 5,20 5,17 0,025 
2 5,69 5,68 5,70 5,69 0,010 
3 5,57 5,63 5,61 5,60 0,031 
4 6,72 6,83 6,78 6,78 0,055 
5 5,38 5,28 5,39 5,35 0,061 
1 FIII 4,88 4,90 4,91 4,90 0,015 
2 5,45 5,44 5,43 5,44 0,010 
3 5,30 5,42 5,57 5,43 0,135 
4 6,56 6,51 6,48 6,52 0,040 
5 5,12 5,00 5,09 5,07 0,062 

 

Uji daya sebar 

HARI 
KE 

FORMULA BATCH 
I 

BATCH 
II 

BATCH 
III 

RATA-
RATA  

SD 

1 FO 6,8 6,9 7,0 6,9 0,100 
2 6,9 6,7 6,8 6,8 0,100 
3 6,8 6,5 6,7 6,7 0,153 
4 7,1 7,2 7,0 7,1 0,076 
5 6,8 6,8 6,9 6,8 0,050 
1 FI 5,35 5,65 5,40 5,5 0,161 
2 5,35 5,30 5,55 5,4 0,132 
3 6,25 6,35 6,20 6,3 0,076 
4 4,90 5,15 5,05 5,0 0,126 
5 5,45 5,55 5,50 5,5 0,050 
1 FII 5,79 5,85 5,75 5,8 0,050 
2 5,60 5,45 5,75 5,6 0,150 
3 5,75 5,60 6,15 5,8 0,284 
4 6,05 5,95 6,00 6,0 0,050 
5 5,70 5,85 6,05 5,9 0,176 
1 FIII 7,0 6,9 6,9 6,9 0,046 
2 5,5 5,5 5,6 5,5 0,032 
3 6,0 6,0 6,0 6,0 0,000 
4 5,5 5,6 5,8 5,6 0,153 
5 5,8 5,9 5,9 5,9 0,058 

 

 
 

Uji Viskositas 

HARI 
KE 

FORMULA BATCH 
I 

BATCH 
II 

BATCH 
III 

RATA-
RATA  

SD 

1 FO 8427,0 8320,0 8217,0 8321,3 105,006 
2 10133,0 9813,0 9600,0 9848,7 268,284 
3 10133,0 9707,0 9060,0 9633,3 540,280 
4 5547,0 5333,0 5127,0 5335,7 210,013 
5 11090,0 10773,0 10667,0 10843,3 220,096 
1 FI 5600,0 5493,0 5445,0 5512,7 79,349 
2 5333,0 5227,0 5440,0 5333,3 106,500 
3 7680,0 7467,0 7253,0 7466,7 213,500 
4 4800,0 4693,0 4587,0 4693,3 106,500 
5 5333,0 5227,0 5120,0 5226,7 106,500 
1 FII 4257,0 4160,0 4383,0 4266,7 111,813 
2 7020,0 6420,0 6827,0 6755,7 306,294 
3 7250,0 7150,0 7040,0 7146,7 105,039 
4 2425,0 2501,0 2433,0 2453,0 41,761 
5 7140,0 7153,0 7040,0 7111,0 61,830 
1 FIII 4897,0 4810,0 4693,0 4800,0 102,367 
2 5300,0 4513,0 4160,0 4657,7 583,606 
3 7253,0 7147,0 7040,0 7146,7 106,500 
4 5013,0 4907,0 5120,0 5013,3 106,500 
5 5898,0 5000,0 4154,0 5017,3 872,129 
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Lampiran 14 data hasil evaluasi uji aktivitas antioksidan  
 

a. Vitamin C 
 

Konsentrasi  
(nm/ml) 

Abs Kontrol % inhibisi IC50 Rata-
rata SD 1 2 3 1 2 3 1 2 3 

7 0,844 0,826 0,837 4,236 6,278 5,030 

10,816 
 

9,8836 
 

10,887 
 

10,53 
 

0,457 
 

8 0,723 0,699 0,723 17,965 20,688 17,965 
9 0,626 0,601 0,622 28,971 31,808 29,425 
10 0,567 0,582 0,567 35,666 33,964 35,666 
11 0,414 0,499 0,414 53,026 43,381 53,026 
12 0,348 0,357 0,357 60,514 59,493 59,493 
13 0,275 0,275 0,254 68,797 71,180 71,180 

b. Sampel 

FORMULA 

KON
SENT
RASI 
(NM/
ML) 

ABS 
KONT
ROL 

ABS SAMPEL INHIBISI % IC50 
RATA-
RATA 
IC50 

SD 1 2 3 1 2 3 1 2 3 

sari buah 
belimbing 
wuluh 

500 0,946 0,484 0,484 0,484 48,837 48,837 48,837 

597,31
0 

597,10
7 

597,10
7 

597,17
4 0,117 

750 0,946 0,447 0,447 0,447 52,748 52,748 52,748 
1000 0,946 0,400 0,400 0,400 57,717 57,717 57,717 
1250 0,946 0,361 0,360 0,360 61,839 61,839 61,945 
1500 0,946 0,309 0,309 0,309 67,336 67,336 67,336 
1750 0,946 0,249 0,249 0,249 73,679 73,679 73,679 

Kombucha 

50 0,946 0,638 0,638 0,638 32,558 32,558 32,558 

75,159 75,210 75,236 75,201 0,039 

60 0,946 0,562 0,562 0,562 40,592 40,592 40,592 
70 0,946 0,510 0,510 0,510 46,089 46,089 46,089 
80 0,946 0,441 0,441 0,441 53,383 53,383 53,383 
90 0,946 0,376 0,377 0,378 60,254 60,148 60,042 
100 0,946 0,317 0,318 0,318 66,490 66,385 66,385 
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10 % 100 % 

200 0,946 0,512 0,512 0,512 45,877 45,877 45,877 

347,32
4 

347,53
5 

347,53
5 

347,46
5 0,122 

350 0,946 0,476 0,476 0,476 49,683 49,683 49,683 
500 0,946 0,430 0,430 0,430 54,545 54,545 54,545 
650 0,946 0,385 0,386 0,386 59,302 59,197 59,197 
800 0,946 0,357 0,357 0,357 62,262 62,262 62,262 
950 0,946 0,310 0,310 0,310 67,230 67,230 67,230 

15% 100 % 

250 0,946 0,476 0,476 0,476 49,683 49,683 49,683 

237,65
3 

239,23
1 

237,43
6 

238,10
7 0,980 

500 0,946 0,427 0,427 0,427 54,863 54,863 54,863 
750 0,946 0,370 0,370 0,370 60,888 60,888 60,888 
1000 0,946 0,327 0,328 0,328 65,433 65,328 65,328 
1250 0,946 0,285 0,285 0,285 69,873 69,873 69,873 
1500 0,946 0,246 0,246 0,247 73,996 73,996 73,890 

20 % 100 % 

200 0,946 0,466 0,466 0,466 50,740 50,740 50,740 

169,65
1 

169,65
1 

167,96
5 

169,08
9 0,973 

400 0,946 0,438 0,438 0,438 53,700 53,700 53,700 
600 0,946 0,404 0,404 0,403 57,294 57,294 57,400 
800 0,946 0,368 0,368 0,368 61,099 61,099 61,099 
1000 0,946 0,338 0,338 0,338 64,271 64,271 64,271 
1200 0,946 0,305 0,305 0,305 67,759 67,759 67,759 

10 % 50 % 

100 0,946 0,581 0,581 0,581 38,584 38,584 38,584 

134,17
9 

132,57
1 

132,67
2 

133,14
1 0,901 

120 0,946 0,521 0,521 0,521 44,926 44,926 44,926 
140 0,946 0,448 0,447 0,448 52,643 52,748 52,643 
160 0,946 0,372 0,372 0,373 60,677 60,677 60,571 
180 0,946 0,313 0,313 0,313 66,913 66,913 66,913 
200 0,946 0,259 0,258 0,258 72,622 72,727 72,727 

15% 50 % 

100 0,946 0,547 0,547 0,547 42,178 42,178 42,178 

120,03
3 

120,02
7 

120,07
6 

120,04
5 0,027 

120 0,946 0,471 0,471 0,471 50,211 50,211 50,211 
140 0,946 0,403 0,403 0,403 57,400 57,400 57,400 
160 0,946 0,333 0,333 0,334 64,799 64,799 64,693 
180 0,946 0,273 0,274 0,275 71,142 71,036 70,930 
200 0,946 0,218 0,219 0,220 76,956 76,850 76,744 

20 % 50 % 100 0,946 0,471 0,471 0,471 50,211 50,211 50,211 98,560 98,560 98,560 98,560 0,000 
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120 0,946 0,433 0,433 0,433 54,228 54,228 54,228 
140 0,946 0,391 0,391 0,391 58,668 58,668 58,668 
160 0,946 0,349 0,349 0,349 63,108 63,108 63,108 
180 0,946 0,312 0,312 0,312 67,019 67,019 67,019 
200 0,946 0,278 0,278 0,278 70,613 70,613 70,613 

FI 

100 0,946 0,592 0,594 0,596 37,421 37,209 36,998 

188,12
5 

189,21
8 

190,33
0 

189,22
4 1,102 

150 0,946 0,512 0,512 0,513 45,877 45,877 45,772 
200 0,946 0,453 0,454 0,455 52,114 52,008 51,903 
250 0,946 0,394 0,395 0,396 58,351 58,245 58,140 
300 0,946 0,339 0,342 0,345 64,165 63,848 63,531 
350 0,946 0,275 0,276 0,277 70,930 70,825 70,719 

FII 

100 0,946 0,576 0,577 0,579 39,112 39,006 38,795 

183,51
0 

184,43
7 

185,15
3 

184,36
7 0,823 

150 0,946 0,504 0,504 0,505 46,723 46,723 46,617 
200 0,946 0,456 0,456 0,455 51,797 51,797 51,903 
250 0,946 0,396 0,399 0,399 58,140 57,822 57,822 
300 0,946 0,341 0,343 0,344 63,953 63,742 63,636 
350 0,946 0,268 0,270 0,275 71,670 71,459 70,930 

FIII 

100 0,946 0,493 0,494 0,496 47,886 47,780 47,569 

119,82
2 

120,45
9 

121,45
2 

120,57
7 0,821 

150 0,946 0,448 0,449 0,450 52,643 52,537 52,431 
200 0,946 0,386 0,386 0,385 59,197 59,197 59,302 
250 0,946 0,315 0,316 0,317 66,702 66,596 66,490 
300 0,946 0,266 0,268 0,269 71,882 71,670 71,564 
350 0,946 0,226 0,227 0,228 76,110 76,004 75,899 
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Lampiran 15  Kurva Hubungan Konsentrasi dengan % inhibisi 
 

Vitamin C 
Batch 1 Batch 2 Batch 3 

   
Sari Buah Belimbing Wuluh 

Batch 1 Batch 2 Batch 3 

  
 

 
Fermentasi Kombucha 

Batch 1 Batch 2 Batch 3 

   
Kombucha 10 % Sari Belimbing Wuluh 100 % 
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Batch 1 Batch 2 Batch 3 

   
Kombucha 10 % Sari Belimbing wuluh 50 % 

Batch 1 Batch 2 Batch 3 

   
Kombucha 15 % Sari Belimbing Wuluh 100 % 

Batch 1 Batch 2 Batch 3 

   
Kombucha 15 % Sari Belimbing Wuluh 50 % 
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Batch 1 Batch 2 Batch 3 

 
   

Kombucha 20 % Sari belimbing Wuluh 100 % 
Batch 1 Batch 2 Batch 3 

   
Kombucha 20 % Sari Belimbing Wuluh 50 % 

Batch 1 Batch 2 Batch 3 

   
Formula I 
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Batch 1 Batch 2 Batch 3 

   
Formula II 

Batch 1 Batch 2 Batch 3 

 
 

  

Formula III 
Batch 1 Batch 2 Batch 3 
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Lampiran 16 Hasil statistik evaluasi fermentasi terhadap pH 
 

Uji Normalitas 

 

Uji Homogenitas 

 

Uji Anova 
 

 

 

 
Lampiran 17 hasil statistik evaluasi fermentasi terhadap aktivitas antioksidan 

 
Uji Normalitas 

 

 

Uji Homogenitas 
 

 

Uji Anova 
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Lampiran 18 hasil statistik evaluasi basis lotion formula A 

a. pH 
Uji Normalitas 

 

Uji Homogenitas 

 

Uji Post Hoc Test 

 

Uji Tukey Duncan 

 

Uji Kruskal Wallis Test 

 

 

 
b. Daya sebar 

Uji Normalitas 

 

Uji Homogenitas 
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Uji Post Hoc Test 

 

Uji Tukey Duncan 

 
Uji Kruskal Wallis Test 

 
 

 

 
c. Viskositas 

Uji Normalitas 

 

Uji Homogenitas 

 

Uji Post Hoc Test 

 

Uji Tukey Duncan 
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Uji Anova 

 

 

 

Lampiran 19  hasil statistik evaluasi basis lotion formula B 
 
a. Uji pH 

 
Uji Normalitas 

 

Uji Homogenitas 

 

Uji Post Hoc Test 

 

Uji Anova 
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b. Uji daya sebar 

 
Uji Normalitas 

 

Uji Homogenitas 

 

Uji Post Hoc Test 

 

Uji Anova 

 

 
c. Uji Viskositas 

 
Uji Normalitas 

 

Uji Homogenitas 

 

Uji Post Hoc Test 

 

Uji Anova 
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Lampiran 20  hasil statistik evaluasi uji reproduksibilitas lotion  
 
a. pH 

 
Uji Normalitas 

 

 

Uji Homogenitas 
 

 

Uji Anova  
 

 

 

 
b. Daya Sebar 

 
Uji Normalitas 

 

 

Uji Homogenitas 
 

 

Uji Anova 
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c. Viskositas 
 

Uji Normalitas 
 

 

Uji Homogenitas 

 

Uji Anova 
 

 

 

 

Lampiran 21  hasil statistik evaluasi uji stabilitas lotion 
 
a. pH 

 
Uji Normalitas 

 

Uji Homogenitas 
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Uji Anova 

 
 

 

 
 
b. Daya Sebar 

 
Uji Normalitas 

 

 

Uji Homogenitas 

 
Uji Anova 
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c. Viskositas 
 

Uji Normalitas 

 

Uji Homogenitas 

 
Uji Anova 

 
 

 

 
 
 
 
  



100 
 

 
 

Lampiran 22  hasil statistik evaluasi uji aktivitas antioksidan lotion 
 

 

 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
‘ 
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Lampiran 23 Hasil Cek Turnitin 
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Lampiran 24 Kartu Bimbingan 
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Lampiran 25 CV 
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�ǝǼǣ�ƳƏǼƏȅ�ǔȒȸȅɖǼƏɀǣ�ɀƺƳǣƏƏȇ�ǔƏȸȅƏɀǣ�ɎȒȵǣǸƏǼِ

ÁƺȸƏȅȵǣǼ�ƳƏǼƏȅ�ȵƺȇǕɖǴǣƏȇ�ƳƏȇ�ƺɮƏǼɖƏɀǣ�ȅɖɎɖ�ȒƫƏɎِ

xƏȅȵɖ�ȅƺȇǕƏȇƏǼǣɀǣɀ�ƳƏɎƏ�ȵƺȇƺǼǣɎǣƏȇ�ǔƏȸȅƏɀǣِ

��k׏��۴�x�z׎א׎א�ٮ�ו׏׎אÁ�� ÈkXÁÁXzJJX�
��۴�ÈzXà0«³XÁ�³� R�kÁX�k0z!�z�� �z(ÈzJ�٢I�«x�³X٣גא׎א�ٮ�׎א׎א
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5DGLNDO�EHEDV�VDQJDW�UHDNWLI�GDQ�GDSDW�PHUXVDN�'1$�VHUWD
PHPSHUFHSDW� SHQXDDQ� � �-DPLODWXQ� HW� DO��� ������ �
$QWLRNVLGDQ� PHQVWDELONDQQ\D� GDQ� PHQFHJDK� NHUXVDNDQ
�5DKPDWXOODK� HW� DO��� ������� $QWLRNVLGDQ� DODPL�� VHSHUWL� GDUL
HNVWUDN� WXPEXKDQ�� OHELK� HNRQRPLV� GLEDQGLQJNDQ� VLQWHWLN
�$GGLQ� $NEDU�� ������� &RQWRKQ\D� DGDODK� IHUPHQWDVL� WHK
NRPEXFKD� GHQJDQ� VDUL� EXDK� EHOLPELQJ�ZXOXK�� .RPEXFKD�
PLQXPDQ� EHUDONRKRO� UHQGDK� GDUL� IHUPHQWDVL� WHK� GHQJDQ
EDNWHUL� GDQ� UDJL�� PHQJDQGXQJ� VHQ\DZD� ELRDNWLI� GDQ
PHQGXNXQJ� UHJHQHUDVL� VHO�� %HOLPELQJ� ZXOXK� PHQJDQGXQJ
IODYRQRLG� \DQJ� PHQDQJNDS� UDGLNDO� EHEDV� GDQ� PHPLOLNL
PDQIDDW� NHVHKDWDQ�� VHUWD� ELVD� GLJXQDNDQ� GDODP� NRVPHWLN
�0DUWLQD�HW�DO����������.RVPHWLN��WHUPDVXN�ORWLRQ��GLJXQDNDQ
XQWXN� SHPEHUVLKDQ� GDQ� SHUOLQGXQJDQ� NXOLW�� /RWLRQ� DGDODK
FDLUDQ� VHPL�SDGDW�XQWXN�SHUDZDWDQ�KDULDQ� �%DLV\LU��������
3HQHOLWLDQ� LQL�EHUWXMXDQ�PHQLQJNDWNDQ�DNWLYLWDV�DQWLRNVLGDQ
VDUL� EXDK� EHOLPELQJ� ZXOXK� \DQJ� GLIHUPHQWDVL� GHQJDQ
NRPEXFKD�XQWXN�ORWLRQ�

3HQHOLWLDQ� LQL� DGDODK� HNVSHULPHQ� ODERUDWRULXP� PHQJHQDL
SHPEXDWDQ�ORWLRQ�GDUL�IHUPHQWDVL�NRPEXFKD�VDUL�EHOLPELQJ
ZXOXK� �$YHUUKRD� ELOLPEL� /��� VHEDJDL� DOWHUQDWLI� DQWLRNVLGDQ�
GLODNXNDQ� GL� )DNXOWDV� )DUPDVL� 8QLYHUVLWDV� %KDNWL� .HQFDQD
GDUL� )HEUXDUL� KLQJJD� -XQL� ������ 3URVHV� SHQHOLWLDQ
PHQFDNXS� VWHULOLVDVL� DODW�� SHQJJXQDDQ� EDKDQ� VHSHUWL� DLU�
FXND� NRPEXFKD�� JXOD�� GDQ� EHOLPELQJ� ZXOXK�� VHUWD
SHPEXDWDQ� IHUPHQWDVL� NRPEXFKD� GDQ� ILOWUDW� EHOLPELQJ
ZXOXK��.RPEXFKD�GDQ�VDUL�EHOLPELQJ�ZXOXK�GLNRPELQDVLNDQ
GDODP� EHUEDJDL� IRUPXOD� XQWXN� IHUPHQWDVL�� \DQJ� NHPXGLDQ
GLJXQDNDQ� GDODP� SHPEXDWDQ� ORWLRQ�� /RWLRQ� GLHYDOXDVL
PHODOXL� XML� RUJDQROHSWLN�� KRPRJHQLWDV�� S+�� GD\D� VHEDU�
YLVNRVLWDV�� GDQ� DNWLYLWDV� DQWLRNVLGDQ�PHQJJXQDNDQ�PHWRGH
'33+��'DWD�GLDQDOLVLV�PHQJJXQDNDQ�2QH�:D\�$129$�GDQ
8ML�3DLUHG�6LPSOH�7�7HVW�GHQJDQ�WLQJNDW�VLJQLILNDQVL�S�����

I�«xÈn�³X�(�z�0à�nÈ�³X�³0(X��z�n�ÁX�z�(�«X
I0«x0zÁ�³X�k�x È!R��³�«X� È�R� 0nXx XzJ�áÈnÈR

٢�ɮƺȸȸǝȒƏ�ƫǼǣȅƫǣ�n٣��³0 �J�X��zÁX�k³X(�z

� 1&/%")6-6"/
8ML� RUJDQROHSWLN� PHQXQMXNNDQ� EDKZD� VHPXD� IRUPXOD� IHUPHQWDVL� PHPLOLNL
DURPD��ZDUQD��GDQ�UDVD�\DQJ�NKDV��PHQDQGDNDQ�IHUPHQWDVL�\DQJ�EHUKDVLO��8ML
S+�PHQXQMXNNDQ�YDULDVL�NHFLO�DQWDUD�IRUPXOD��GHQJDQ�VHPXD�KDVLO�S+�NRQVLVWHQ
GDQ� EHUEHGD� VLJQLILNDQ� GL� DQWDUD� IRUPXOD�� 8ML� DQWLRNVLGDQ� PHQJJXQDNDQ
PHWRGH�'33+�PHQXQMXNNDQ�EDKZD�IHUPHQWDVL�NRPEXFKD�VDUL�EHOLPELQJ�ZXOXK
PHQLQJNDWNDQ� DNWLYLWDV� DQWLRNVLGDQ�� GHQJDQ� IRUPXOD� )� PHQXQMXNNDQ� DNWLYLWDV
WHUWLQJJL��)RUPXODVL�ORWLRQ�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�/DQROLQ�DWDX�$VDP
6WHDUDW� VHEDJDL� SHQJHPXOVL�� )HUPHQWDVL� NRPEXFKD�GDUL� VDUL� EXDK�EHOLPELQJ
ZXOXK� PHQXQMXNNDQ� KDVLO� \DQJ� VLJQLILNDQ� GDODP� XML� DNWLYLWDV� DQWLRNVLGDQ�
GLWDQGDL� GHQJDQ� QLODL� ,&��� \DQJ� PHQFHUPLQNDQ� NHPDPSXDQ� WLQJJL� GDODP
PHQHWUDONDQ� UDGLNDO� EHEDV�� )RUPXOD� )� GDUL� IHUPHQWDVL� LQL� PHPLOLNL� QLODL� ,&��
VHEHVDU� ������ƈJ�P/�� \DQJ�PHQXQMXNNDQ�HIHNWLYLWDV� WLQJJL�GDODP�PHQDQJNDO
UDGLNDO� EHEDV�� 3HQHOLWLDQ� OHELK� ODQMXW� GLODNXNDQ� SDGD� VHGLDDQ� ORWLRQ� GHQJDQ
YDULDVL�NRQVHQWUDVL�]DW�DNWLI�PDVLQJ�PDVLQJ���������GDQ�����(YDOXDVL�GLODNXNDQ
XQWXN�PHQLODL� VLIDW� ILVLN�� VWDELOLWDV� ILVLN�� GDQ� NLPLD� GDUL� ORWLRQ� WHUVHEXW��'DODP
HYDOXDVL� VLIDW� ILVLN�� ORWLRQ� PHQXQMXNNDQ� NDUDNWHULVWLN� \DQJ� EDLN� VHSHUWL
RUJDQROHSWLN�� \DQJ� PHQFDNXS� ZDUQD�� DURPD�� GDQ� WHNVWXU� \DQJ� PHQDULN�
+RPRJHQLWDV� GDUL� VHGLDDQ� MXJD� WHUMDJD� GHQJDQ� EDLN�� PHQXQMXNNDQ� WLGDN
DGDQ\D� SHPLVDKDQ� IDVH� \DQJ� WHUOLKDW�� 'D\D� VHEDU� ORWLRQ� GLQLODL� FXNXS� EDLN�
\DQJ�EHUDUWL� ORWLRQ� GDSDW� WHUVHEDU�PHUDWD� GL� SHUPXNDDQ� NXOLW��PHQLQJNDWNDQ
NHQ\DPDQDQ� SHQJJXQDDQQ\D�� 3HQJXNXUDQ� S+� PHQXQMXNNDQ� EDKZD� ORWLRQ
PHPLOLNL�QLODL�S+�\DQJ�VHVXDL�GHQJDQ�SHUV\DUDWDQ�S+�NXOLW��\DLWX�DQWDUD�����GDQ
����� ,QL� SHQWLQJ� XQWXN� PHPDVWLNDQ� EDKZD� SURGXN� WLGDN� PHQ\HEDENDQ� LULWDVL
NXOLW�� 9LVNRVLWDV� ORWLRQ� MXJD� GLXNXU� GDQ� PHQXQMXNNDQ� QLODL� \DQJ� WHSDW�� \DQJ
EHUDUWL� NRQVLVWHQVL� ORWLRQ� FXNXS� WHEDO� XQWXN� GLROHVNDQ� WDQSD�PHQHWHV�� WHWDSL
FXNXS�ULQJDQ�XQWXN�PHQ\HEDU�GHQJDQ�PXGDK��'DUL�VHJL�VWDELOLWDV�NLPLD��ORWLRQ
PHQXQMXNNDQ�NHWDKDQDQ�\DQJ�EDLN�WHUKDGDS�SHUXEDKDQ�VHODPD�SHQ\LPSDQDQ�
1LODL� S+� WHWDS� NRQVLVWHQ� GDODP� EDWDV� \DQJ� GLWHQWXNDQ� VHODPD� SHULRGH
SHQJXMLDQ��PHQXQMXNNDQ�EDKZD�SURGXN�WLGDN�PHQJDODPL�GHJUDGDVL�NLPLD�\DQJ
VLJQLILNDQ�� 'L� DQWDUD� IRUPXOD� \DQJ� GLXML�� )RUPXOD� ,,,� PHQRQMRO� GHQJDQ
PHQXQMXNNDQ�DNWLYLWDV�DQWLRNVLGDQ� WHUEDLN��GHQJDQ�QLODL� ,&���VHEHVDU� �������
ƈJ�P/��0HVNLSXQ� QLODL� ,&��� LQL� OHELK� WLQJJL� GLEDQGLQJNDQ�GHQJDQ� )RUPXOD� )�
)RUPXOD� ,,,� WHWDS� PHQXQMXNNDQ� NHPDPSXDQ� \DQJ� NXDW� GDODP� PHQHWUDOLVLU
UDGLNDO� EHEDV�� $NWLYLWDV� DQWLRNVLGDQ� LQL� PHQMDGLNDQ� )RUPXOD� ,,,� VHEDJDL
NDQGLGDW� \DQJ� SRWHQVLDO� XQWXN� SURGXN� SHUDZDWDQ� NXOLW� GHQJDQ� PDQIDDW
SHUOLQGXQJDQ�WHUKDGDS�NHUXVDNDQ�DNLEDW�RNVLGDVL�
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3HQDPEDKDQ� IHUPHQWDVL� NRPEXFKD� SDGD� ORWLRQ� MXJD
PHQLQJNDWNDQ�DNWLYLWDV�DQWLRNVLGDQ��GHQJDQ�,&���WHUHQGDK�SDGD
)RUPXOD�,,,�VHEHVDU���������ƈJ�P/�� %"'5"3�1645","

$GGLQ�DNEDU��U��<����������5�H�D�F�W�R�U�MRXUQDO�RI�UHVHDUFK�RQ�FKHPLVWU\�DQG�HQJLQHHULQJ��5HDFWRU�_�MRXUQDO�RI�UHVHDUFK�RQ
FKHPLVWU\�DQG�HQJLQHHULQJ��������������
%DLV\LU��I����������3HQJDUXK�NHVDGDUDQ�PHUHN�WHUKDGDS�NHSHUFD\DDQ�PHUHN�GDQ�GDPSDNQ\D�WHUKDGDS�OR\DOLWDV�NRQVXPHQ
KDQG� ERG\� ORWLRQ� WKH� LQIOXHQFH� RI� EUDQG� DZDUHQHVV� RQ� EUDQG� WUXVW� DQG� LWV� LPSDFW� RQ� FXVWRPHU� OR\DOLW\� RI� KDQG� ERG\
ORWLRQ��-XUQDO�DSUHVLDVL�HNRQRPL�����������������+WWSV���ZZZ�WRSEUDQG�DZDUG�FRP�HQ����������������
-DPLODWXQ�� P��� LQGDK� OXNLWR�� S��� 	� DQJUDLQL� VDSXWUL�� P�� �������� 3K\VLFDO� TXDOLW\� DQG� VXQ� SURWHFWLRQ� IDFWRU� YDOXH� RI� WKH
VXQVFUHHQ�ORWLRQ�H[WUDFW�RI�FDUURW��GDXFXV�FDURWD�O����-XUQDO�LOPLDK�PXOWLGLVLSOLQ�������
5DKPDWXOODK��V���SHUPDGL��\��:���	�XWDPL��G��6����������)RUPXODVL�GDQ�XML�DNWLYLWDV�DQWLRNVLGDQ�VHGLDDQ�KDQG�DQG�ERG\�ORWLRQ
HNVWUDN�NXOLW�QDQDV���DQDQDV�FRPRVXV��O���0HUU��GHQJDQ�PHWRGH�GSSK��-XUQDO�IDUPDVL�ILN�XLQDP��������������


