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LAMPIRAN 

1. Proses Ekstraksi Daun Pepaya 

  

  

 2. Proses Penumbuhan Biofilm Dan Perlakuan Fotoinaktivasi 
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3. Desain Kelompok Perlakuan Pada Microplate  

0 1 2 3 4 5 6 7 8 9 10 11 12 

A C- C- C- C- C-   L5 L4 L3 L2 L1 

B C1+ C1+ C1+ C1+ C1+   L5 L4 L3 L2 L1 

C C2+ C2+ C2+ C2+ C2+        

D L5 L4 L3 L2 L1   L5F1 L4F1 L3F1 L2F1 L1F1 

E        L5F1 L4F1 L3F1 L2F1 L1F1 

F             

G L5F1 L4F1 L3F1 L2F1 L1F1   L5F2 L4F2 L3F2 L2F2 L1F2 

H L5F2 L4F2 L3F2 L2F2 L1F2   L5F2 L4F2 L3F2 L2F2 L1F2 

 

4. Perhitungan Tingkat Inaktivasi 

Kelompok Perlakuan 
  

Tingkat Inaktivasi (%) 
Rata-rata 

1 2 3 

C- 1.478 1.386 1.377 1.414 

C1
+ 19.689 13.853 15.468 16.337 

C2
+ 24.425 18.831 20.334 21.197 

L1 32.544 29.870 32.099 31.504 

L2 39.445 40.115 37.981 39.181 

L3 43.843 44.300 44.444 44.196 

L4 63.058 60.317 57.516 60.297 

L5 67.118 66.162 64.125 65.801 

L1F1 75.913 76.912 77.923 76.916 

L2F1 81.800 78.571 78.359 79.577 

L3F1 80.853 80.447 79.739 80.346 

L4F1 84.235 83.045 82.643 83.308 

L5F1 83.762 83.694 84.096 83.851 

L1F2 81.529 79.004 78.286 79.607 

L2F2 82.206 79.004 78.649 79.953 

L3F2 81.529 81.313 80.755 81.199 

L4F2 84.371 83.550 82.934 83.618 

L5F2 85.724 84.199 92.229 87.384 
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5. Data Pengukuran Spektrum Klrofil Ekstrak Daun Pepaya 

No Panjang gelombang absorbansi 

1 350 0.589 
2 360 1.085 
3 370 1.420 
4 380 1.680 
5 392 1.861 
6 400 1.961 
7 414 2.014 
8 420 1.923 
9 430 1.713 

10 440 1.512 
11 450 1.312 
12 460 1.095 
13 470 0.997 
14 480 0.880 
15 490 0.801 
16 500 0.719 
17 520 0.657 
18 525 0.612 
19 530 0.593 
20 536 0.601 
21 540 0.577 
22 550 0.561 
23 560 0.552 
24 565 0.549 
25 570 0.559 
26 580 0.558 
27 591 0.550 
28 626 0.614 
29 630 0.719 
30 640 0.825 
31 650 0.938 
32 660 1.041 
33 665 1.112 
34 670 1.133 
35 680 1.017 
36 690 0.701 
37 700 0.386 
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6. Data Uji Stabilitas Keluaran Laser Menggunakan Daya 288 mW 

Waktu Daya Laser Tegangan  Arus 

0 288.0 1.42 202.5 

10 284.4 1.43 198.5 

20 283.8 1.44 197.7 

30 289.2 1.43 206.9 

40 287.2 1.43 201.3 

50 284.2 1.42 199.7 

60 285.1 1.45 197.0 

70 283.7 1.43 198.1 

80 284.6 1.43 199.0 

90 288.3 1.42 206.8 

100 286.7 1.44 199.4 

110 290.2 1.43 202.9 

120 283.0 1.45 195.8 

130 283.8 1.42 199.4 

140 292.0 1.42 207.6 

150 287.9 1.42 202.5 

160 287.4 1.41 203.7 

170 290.5 1.42 205.3 

180 286.2 1.41 202.7 

190 282.7 1.42 199.5 

200 282.9 1.42 199.9 

210 285.4 1.42 201.0 

220 290.2 1.41 207.1 

230 285.4 1.42 201.0 

240 287.3 1.43 201.4 

250 285.9 1.41 202.7 

260 289.8 1.42 204.1 

270 287.4 1.42 202.4 

280 285.6 1.42 200.6 

290 288.4 1.43 202.2 

300 287.3 1.43 200.8 

310 288.3 1.42 202.9 

320 287.9 1.43 200.9 

330 287.0 1.43 201.3 

340 288.5 1.43 202.3 

350 284.7 1.43 199.7 
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360 288.4 1.43 202.4 

370 286.9 1.43 200.2 

380 284.8 1.44 198.4 

390 290.1 1.42 205.2 

400 289.5 1.42 203.5 

410 284.7 1.42 200.9 

420 287.7 1.43 201.0 

430 288.8 1.42 203.0 

440 288.5 1.42 202.6 

450 289.2 1.42 203.8 

460 286.0 1.43 200.3 

470 288.2 1.42 202.2 

480 287.6 1.43 200.8 

490 287.7 1.43 201.0 

500 289.3 1.42 204.0 

510 286.3 1.43 200.0 

520 289.5 1.43 202.0 

530 290.2 1.43 202.8 

540 288.2 1.43 202.2 

550 285.1 1.43 199.1 

560 287.2 1.44 200.1 

570 290.6 1.42 206.9 

580 288.7 1.43 201.9 

590 290.8 1.42 204.1 

600 286.5 1.43 199.8 

610 286.9 1.42 202.1 

620 285.6 1.43 199.4 

630 287.6 1.44 200.2 

640 286.7 1.42 202.2 

650 289.0 1.43 202.6 

660 287.4 1.43 201.0 

670 286.8 1.42 202.1 

680 284.2 1.43 199.2 

690 289.0 1.42 203.5 

700 286.6 1.43 200.4 

710 292.5 1.44 203.7 

720 283.2 1.44 196.5 

730 285.6 1.44 192.8 
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740 290.2 1.42 204.9 

750 288.3 1.44 200.6 

760 288.4 1.42 202.4 

770 290.2 1.43 202.9 

780 282.6 1.44 196.1 

790 288.5 1.44 200.6 

800 289.0 1.41 205.3 

810 290.3 1.43 204.6 

820 287.7 1.43 203.6 

830 286.7 1.43 201.0 

840 285.8 1.42 200.6 

850 290.7 1.43 203.0 

860 290.6 1.44 202.1 

870 287.3 1.44 200.0 

880 288.3 1.43 201.7 

890 286.2 1.44 199.3 

900 289.9 1.43 195.1 

910 285.6 1.43 199.6 

920 286.0 1.44 199.2 

930 290.7 1.44 202.0 

940 285.4 1.43 204.5 

950 283.2 1.44 196.9 

960 288.1 1.42 202.4 

970 287.1 1.43 200.4 

980 286.1 1.42 207.3 

990 286.5 1.42 204.4 

1000 290.6 1.43 203.7 

1010 285.4 1.44 197.9 

1020 284.6 1.44 197.6 

1030 287.4 1.44 199.9 

1040 287.1 1.43 200.3 

1050 282.7 1.45 195.4 

1060 286.2 1.45 197.7 

1070 285.7 1.44 197.8 

1080 289.4 1.43 205.7 

1090 286.4 1.43 199.8 

1100 287.8 1.43 200.6 

1110 287.8 1.43 200.6 
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1120 287.4 1.43 201.0 

1130 288.9 1.43 203.8 

1140 290.6 1.43 203.5 

1150 289.5 1.44 200.1 

1160 288.1 1.43 201.7 

1170 285.7 1.44 199.0 

1180 289.0 1.43 202.6 

1190 290.3 1.43 204.7 

1200 290.6 1.44 201.4 

1210 289.2 1.43 204.5 

1220 288.4 1.43 201.3 

1230 290.9 1.43 202.8 

1240 287.9 1.44 200.2 

1250 289.5 1.44 200.6 

1260 289.6 1.42 203.8 

1270 286.3 1.44 198.9 

1280 288.2 1.43 201.6 

1290 285.6 1.43 200.3 

1300 287.6 1.44 200.4 

1310 285.1 1.44 198.2 

1320 288.3 1.43 205.0 

1330 287.2 1.44 206.1 

1340 282.7 1.44 196.0 

1350 289.6 1.43 202.3 

1360 289.7 1.43 202.3 

1370 288.8 1.44 200.8 

1380 284.6 1.44 198.1 

1390 290.8 1.42 205.5 

1400 289.2 1.42 205.4 

1410 285.5 1.43 199.4 

1420 287.3 1.43 200.4 

1430 287.3 1.44 199.8 

1440 291.4 1.43 204.3 

1450 286.1 1.44 198.6 

1460 289.5 1.44 201.5 

1470 288.8 1.43 202.0 

1480 283.0 1.44 196.0 

1490 288.8 1.43 201.5 
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1500 290.1 1.43 203.1 

1510 289.2 1.45 199.9 

1520 285.4 1.44 198.8 

1530 284.6 1.45 196.1 

1540 283.1 1.44 196.2 

1550 288.7 1.43 201.5 

1560 289.2 1.44 200.6 

1570 287.5 1.45 198.9 

1580 288.2 1.44 200.1 

1590 290.6 1.43 202.6 

1600 290.3 1.43 204.0 

1610 289.7 1.43 201.9 

1620 288.0 1.45 198.9 

1630 286.8 1.44 198.7 

1640 286.7 1.44 198.5 

1650 289.4 1.45 199.4 

1660 280.9 1.44 194.6 

1670 287.4 1.44 199.0 

1680 290.4 1.45 200.7 

1690 288.3 1.45 199.3 

1700 286.7 1.44 199.2 

1710 290.1 1.44 203.3 

1720 284.6 1.44 197.5 

1730 287.8 1.45 199.0 

1740 288.5 1.44 200.2 

1750 285.9 1.44 198.4 

1760 286.1 1.45 197.5 

1770 287.1 1.44 198.9 

1780 290.5 1.44 201.9 

1790 289.3 1.45 199.4 

1800 286.6 1.45 197.8 

1810 289.2 1.44 200.8 

1820 288.4 1.44 199.8 

1830 285.8 1.44 199.0 

1840 289.2 1.43 202.4 

1850 283.7 1.45 196.3 

1860 285.9 1.44 196.9 

1870 288.3 1.44 200.2 
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1880 290.3 1.44 202.4 

1890 284.3 1.45 194.7 

1900 290.7 1.43 203.9 

1910 286.1 1.45 197.5 

1920 290.2 1.44 203.0 

1930 285.3 1.46 196.0 

1940 288.7 1.44 199.9 

1950 288.0 1.44 200.2 

1960 284.6 1.45 196.6 

1970 286.0 1.43 199.7 

1980 290.1 1.43 202.2 

1990 286.7 1.44 199.5 

2000 290.6 1.44 202.2 

2010 289.6 1.45 200.3 

2020 285.5 1.44 198.2 

2030 286.8 1.45 198.1 

2040 286.2 1.45 197.7 

2050 287.2 1.44 199.7 

2060 290.0 1.44 201.5 

2070 285.1 1.45 196.2 

2080 286.6 1.44 198.3 

2090 284.3 1.45 196.7 

2100 285.2 1.45 197.1 

2110 289.4 1.44 200.7 

2120 286.8 1.43 200.1 

2130 290.2 1.44 201.4 

2140 286.6 1.45 198.0 

2150 288.9 1.45 199.4 

2160 288.7 1.43 201.3 

2170 290.6 1.44 201.8 

2180 286.6 1.45 197.0 

2190 290.3 1.44 201.9 

2200 289.0 1.45 199.2 

2210 288.1 1.45 198.9 

2220 286.0 1.44 198.5 

2230 286.9 1.44 198.7 

2240 284.5 1.46 195.4 

2250 290.1 1.44 203.1 
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2260 287.5 1.44 199.4 

2270 285.6 1.45 197.5 

2280 287.1 1.44 199.0 

2290 288.0 1.44 200.0 

2300 286.1 1.43 199.5 

2310 285.4 1.45 196.6 

2320 285.5 1.44 197.9 

2330 288.6 1.44 199.8 

2340 286.8 1.44 198.7 

2350 290.2 1.44 202.1 

2360 284.3 1.45 196.0 

2370 289.7 1.44 201.0 

2380 288.1 1.45 198.5 

2390 284.6 1.45 197.7 

2400 288.7 1.45 199.4 

2410 290.5 1.45 201.7 

2420 285.3 1.46 196.0 

2430 290.9 1.44 201.4 

2440 286.4 1.44 198.6 

2450 286.1 1.44 198.3 

2460 287.4 1.45 198.2 

2470 285.0 1.45 196.9 

2480 286.5 1.45 197.8 

2490 283.8 1.45 195.3 

2500 284.7 1.43 198.6 

2510 283.5 1.46 194.6 

2520 282.6 1.46 193.4 

2530 282.6 1.45 195.3 

2540 286.3 1.45 197.5 

2550 290.2 1.45 201.2 

2560 291.9 1.43 203.9 

2570 287.5 1.44 199.4 

2580 285.2 1.45 197.3 

2590 284.2 1.45 195.4 

2600 288.0 1.45 197.9 

2610 289.5 1.46 198.3 

2620 290.2 1.44 206.3 

2630 288.1 1.44 205.5 
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2640 290.5 1.45 200.1 

2650 290.2 1.44 201.9 

2660 287.6 1.45 198.7 

2670 282.2 1.46 193.5 

2680 285.3 1.46 195.5 

2690 284.7 1.44 202.0 

2700 290.6 1.45 200.6 

2710 289.6 1.44 202.4 

2720 288.8 1.45 199.4 

2730 286.5 1.45 197.1 

2740 285.9 1.45 196.7 

2750 288.1 1.44 200.2 

2760 287.7 1.45 198.2 

2770 288.9 1.45 199.4 

2780 286.9 1.45 197.5 

2790 285.6 1.46 196.1 

2800 284.4 1.45 195.7 

2810 290.3 1.45 201.6 

2820 289.2 1.45 201.7 

2830 289.4 1.46 195.7 

2840 288.9 1.45 199.2 

2850 288.8 1.45 198.6 

2860 286.5 1.44 198.5 

2870 287.8 1.45 196.3 

2880 290.0 1.45 200.6 

2890 288.7 1.46 196.9 

2900 286.4 1.45 197.4 

2910 287.0 1.45 197.5 

2920 284.7 1.45 196.3 

2930 289.2 1.45 199.7 

2940 285.8 1.46 195.8 

2950 286.1 1.45 197.7 

2960 289.3 1.46 198.8 

2970 290.7 1.44 204.4 

2980 286.6 1.46 196.5 

2990 287.7 1.44 199.2 

3000 285.8 1.46 195.1 

3010 290.1 1.45 201.8 
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3020 285.6 1.45 196.5 

3030 284.0 1.45 195.7 

3040 286.6 1.44 204.0 

3050 287.0 1.45 198.6 

3060 282.9 1.46 193.7 

3070 285.5 1.46 195.1 

3080 289.0 1.45 199.2 

3090 284.5 1.45 196.1 

3100 287.8 1.46 197.6 

3110 288.8 1.45 199.6 

3120 282.6 1.45 194.4 

3130 285.1 1.46 195.3 

3140 286.7 1.45 197.0 

3150 286.0 1.46 196.1 

3160 286.7 1.45 197.1 

3170 289.8 1.46 198.3 

3180 286.6 1.45 198.1 

3190 290.5 1.45 201.9 

3200 285.0 1.45 196.4 

3210 285.5 1.45 196.2 

3220 287.9 1.46 197.6 

3230 288.8 1.46 197.0 

3240 290.5 1.44 201.5 

3250 284.5 1.46 194.3 

3260 286.9 1.45 197.4 

3270 290.5 1.45 199.8 

3280 284.0 1.45 195.6 

3290 288.8 1.46 197.8 

3300 285.8 1.45 197.7 

3310 285.6 1.47 194.8 

3320 286.6 1.45 197.9 

3330 285.4 1.46 195.9 

3340 288.2 1.45 198.3 

3350 291.7 1.45 201.1 

3360 290.2 1.45 200.3 

3370 289.4 1.44 201.0 

3380 287.9 1.45 198.8 

3390 289.2 1.46 198.2 
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3400 286.5 1.46 196.5 

3410 287.3 1.45 197.1 

3420 287.4 1.46 196.3 

3430 286.2 1.46 195.6 

3440 282.8 1.45 194.9 

3450 286.8 1.47 195.7 

3460 287.3 1.45 197.9 

3470 290.1 1.44 202.3 

3480 284.5 1.47 194.2 

3490 287.2 1.46 197.4 

3500 286.3 1.46 196.3 

3510 288.5 1.45 199.0 

3520 290.0 1.46 200.9 

3530 287.8 1.45 199.1 

3540 289.5 1.45 199.7 

3550 288.5 1.45 199.5 

3560 287.3 1.45 198.5 

3570 290.1 1.45 199.7 

3580 285.9 1.45  197.3 

3590 283.9 1.45 195.9 

3600 289.0 1.45 199.0 

Rata-rata 287.4 1.44 199.8 
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7. Data Hasil Uji Anova 

Tests of Normality 

Perlakuan 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

C- .356 3 . .816 3 .154 

C1+ .280 3 . .938 3 .518 

C2+ .284 3 . .933 3 .502 

L1 .328 3 . .871 3 .298 

L2 .262 3 . .956 3 .596 

L3 .297 3 . .917 3 .442 

L4 .176 3 . 1.000 3 .988 

L5 .260 3 . .958 3 .607 

L1F1 .175 3 . 1.000 3 .993 

L1F2 .312 3 . .896 3 .372 

L2F1 .369 3 . .789 3 .087 

L2F2 .353 3 . .824 3 .173 

L3F1 .238 3 . .976 3 .703 

L3F2 .279 3 . .939 3 .523 

L4F1 .291 3 . .924 3 .468 

L4F2 .204 3 . .993 3 .843 

L5F1 .327 3 . .873 3 .303 

L5F2 .318 3 . .886 3 .343 

a. Lilliefors Significance Correction 
 

Tests of Homogeneity of Variances 

 

Levene 

Statistic df1 df2 Sig. 

pengukuran Based on Mean 3.635 17 36 <.001 

Based on Median .797 17 36 .685 

Based on Median and 

with adjusted df 

.797 17 12.507 .674 

Based on trimmed mean 3.312 17 36 .001 
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ANOVA 

 Sum of Squares df Mean Square F Sig. 

Between Groups 39320.523 17 2312.972 646.401 <.001 

Within Groups 128.816 36 3.578   

Total 39449.339 53    

 

Multiple Comparisons 

Dependent Variable:   pengukuran   

Bonferroni   

(I) 

Perlakuan 

(J) 

Perlakuan 

Mean 

Difference (I-

J) 

Std. 

Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

C- C1+ -14.923000* 1.544502 <.001 -21.05830 -8.78770 

C2+ -19.783000* 1.544502 <.001 -25.91830 -13.64770 

L1 -30.090667* 1.544502 <.001 -36.22597 -23.95536 

L2 -37.766667* 1.544502 <.001 -43.90197 -31.63136 

L3 -42.782000* 1.544502 <.001 -48.91730 -36.64670 

L4 -58.883333* 1.544502 <.001 -65.01864 -52.74803 

L5 -64.388000* 1.544502 <.001 -70.52330 -58.25270 

L1F1 -75.502333* 1.544502 <.001 -81.63764 -69.36703 

L1F2 -78.283000* 1.544502 <.001 -84.41830 -72.14770 

L2F1 -78.388333* 1.544502 <.001 -84.52364 -72.25303 

L2F2 -78.539333* 1.544502 <.001 -84.67464 -72.40403 

L3F1 -78.932667* 1.544502 <.001 -85.06797 -72.79736 

L3F2 -79.785333* 1.544502 <.001 -85.92064 -73.65003 

L4F1 -81.894000* 1.544502 <.001 -88.02930 -75.75870 

L4F2 -82.204667* 1.544502 <.001 -88.33997 -76.06936 

L5F1 -82.437000* 1.544502 <.001 -88.57230 -76.30170 

L5F2 -85.970333* 1.544502 <.001 -92.10564 -79.83503 

*. The mean difference is significant at the 0.05 level. 
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Lampiran 8. Surat Penugasan Dosen Pembimbing dan Penguji 

 

 


