LAMPIRAN

Lampiran 01 Dokumentasi

Campuran setelah diaduk dan dituang
ke cetakan

Preparasi sampel untuk uji kuat tarik

Uji kuat tarik
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Uji titik leleh

Uji berat jenis

Uji biodegradasi

Uji biodegradasi




54

Test pH larutan untuk uji kelarutan

Uji kelarutan bioplastik




Lampiran 02a Hasil Uji Kuat Tarik

a) Hasil Uji Kuat Tarik

o Mz}ximum Maximum point
Variasi point load stress (MPa)
™)
1 4,2274 1,691
Vi 2 4,276 1,6888
3 4,2264 1,7093
1 3,9892 1,5957
V2 2 3,9873 1,5998
3 3,9888 1,6006
1 3,565 1,426
V3 2 3,555 1,4887
3 3,543 1,4961
1 3,5001 14
V4 2 3,5014 1,4108
3 3,5019 1,4454
1 4,1607 1,6643
1 > 4.16 1,6783
3 4,1605 1,678
1 4,9519 1,9808
V6 2 4,9498 1,9906
3 4,9528 1,9913




b) ANOVA dan LSD Kuat Tarik

ANOVA
Kuat Tarik
Sum of
Squares df Mean Square E Sig.
Between Groups  231946489.78 5 46389297956 983 A7
Within Groups 5EE041595. 33 12 AT170132. 5844
Total 787988085 11 17

ANOVA Effect Sizes™”

95% Confidence Interval

Foint Estimate Lower Lpper
kuat Tarik Eta-squared 291 .0on A2T
Epsilon-squared -.DI;JE - 417 188
Omega-squared Fixed- -.005 -.385 A78
effect
Omega-squared Random- -.001 -058 042
effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect

muodel,

h. Megative but less hiased estimates are retained, not rounded to zero.
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Multiple Comparisons

Dependent Yariable: Kuat Tarik
LSD

57

95% Confidence Interval

{1} Variasi  (J) Variasi Diﬂ‘-‘:ﬁ:ne::g -4y Std. Errar Sig. Lower Bound  Upper Bound
W1 V2 -4020 66667 5607.74066 4B6  -16247.8840 B8188.5508
V3 153266667 5607.74066 JB9 -106B5.5506  13750.8840

Ve 243200000 5607.74066 G672 -87BE.2173  14650.2173

W5 256.00000 5607.74068 G64 -11962.2173 12474.2173

WVE -7918.33333  5607.74066 B3 -20136.5506 4299.8840

W2 W1 4029 66667 5607 74066 4BB -8188.5506 16247.8840
V3 5562,33333 5607.74066 A4 -6655.8840  177B0.5506

Wi G461 66667 5607.74066 272 -5TBB.5506  18679.8840

W5 428566667 5607.74066 459 -78325506 16503.8840

VA -38B5 66667 5607.74066 801 -161D06.8840 8329.5506

W3 W1 -1532.66667 5607.74066 ¥B9  -13750.8840 10685.5506
2 -5662.33333  5607.7406R 341 177805506 B655.8840

Ve B99. 33333 5607.74066 B75  -11318.8840  13117.5506

VE -1276. 66667 5607.74066 824 -13494.8840 10941.5508

WVE -9451,00000 5607.74066 18 -21669.2173 2767.2173

W W1 -2432.00000 5607.74068 672 -146502173 9786.2173
V2 -6461 BEEET 5607 74066 272 -18679.8840 5756.5506

V3 -899.33333 5607.74066 875 -13117.5506  11318.8840

W5 -2176,00000 5607.74066 705  -143342173  10042.2173

VA -10350.33333 5607.74066 .080 -12568.5506 1867.8840

Wa W1 -256.00000 5607.74066 964  -12474. 2173 11862.2173
2 -42B85 66E6T7 5607.74066 459 -16503.8840 7932.55086

V3 1276.66667 5607.74066 824 -10841.5506  13494.8840

Wi 2176.00000 5607.74066 705 -10042.2173 14384.2173

WVE -8174.33333  5607.74066 A71 -20392.5506 4043.8840

i@ W1 7918.33333 5607 74066 B3 -4299 8840 20136.5508
V2 388866667 5607 74066 A0 -8320.5506  16106.8840

V3 5451.00000 5607.74066 A18  -2767.2173  21669.2173

Ve 10350.33333 560774066 080  -1867.8B40  22568.5506

V5 817433333 5607.74066 AT -4043.8840  203892.5506




Lampiran 02b Hasil Uji Titik Leleh

a) Hasil Uji Titik Leleh

Kode Sampel Mulai Meleleh Meleleh
1 180 200
Vi 2 180 200
3 178 200
1 180 200
V2 2 180 200
3 180 200
1 190 204
V3 2 188 204
3 190 204
1 194 208
V4 2 194 208
3 195 208
1 196 211
V5 2 196 211
3 195 211
1 198 214
Vo6 2 198 215
3 197 215
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b) ANOVA dan LSD
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ANOVA
Sum of
Sguares df Mean Square F Sig,
Mulal Meleleh Between Groups G964.944 [ 5 [ 192989 | 315.800 [ <.,U[J1
Wi@hi_n Groups ?333 | 12 | :611 |
Taotal 872278 1 | | |
Melelzh Be‘gween Grp_ups 538._94_4 | 5 | 1[]?_.?‘_89_ | 19{{].2_(]0 { e_:,um
Within Gruu_ps BET [ 12 [ 056 |
Tatal 535.611 17

ANOVA Effect Sizes”

958% Confidence Interval

Foint Estimate Lower pper
Mulai Meleleh Eta-squared 8492 .QEQ_ 894
Eps_ilnn-sqyare_d :989 887 _ 892
Omega-squared Fixed- 888 854 481
effect
Omega-squared Random- 848 .BOE R=Lo]
effact
Melelzh Eta-squared 898 885 | 398
E_psilun-squared 8498 | 893 _ 899
Omega-squared Fixed- 888 852 8ag
effect
Omega-squared Random- 991 863 883

effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect model.



Muitiple Comparisons

LsD
Mean 95% Confidence Interval

DependentVariable () Varasi (J)Variasi  Difference {--J)  Std. Error Sig Lower Bound  Upper Bound
Nulai Mleleh Vi V2 66667 63828 317 20574 7240
va 0000000 63828 <00 -11.3907 -8.6093

Vi 15000000 63828 <00 163907  -13.6083

V5 1633333 63828 <001 77240 149436

Va 4833333 6388 <001 197240 -16.9426

V2 Vi 66667 53g28 a7 7240 20574
V3 033333 63828 <,001 107240 -7.9426

m 1433337 63828 <001 157240 120426

V5 1566667 63828 <00 70574 -14.2760

Va 178667 63828 <00 190574 -16.2760

va i 1000000 63828 <001 86093 11 3807
vz 933333 63838 <001 7.9426 107240

V4 500000 53828 <000 63907 36003

V5 633333 p3m28 <000 -7.7240 -4.9426

Va 833333 5328 <000 -6.7240 -6.9426

v i 1500000 53828 <001 13.6093 163807
vz 1433333 B3 <000 12.9426 157240

v 5000000 63828 <00 36003 5.3007

V5 133233 p3me 059 27240 0574

V8 333233 p3ge <000 47240 19426

V5 Vi 1633333 63028 <000 14.9426 17.7240
V2 1566667 63828 <001 142760 17.0574

V3 633333 63828 <001 49426 7.7240

Ve 133333 63828 059 0574 27240

VB 2000000 63828 009 -3.3907 -5093

Ve Vi 1833333 53828 <000 16.9426 197240
vz 1766667 53828 <000 16.2760 19.0574

V3 833333 63828 <00 £.9426 9.7240

Vi 333333 63828 <001 19426 47240

V5 2000000 63828 008 5093 33907

Weleleh Vi 2 00000 19245 1.000 _4193 4193
va 400000 19245 <000 _4.4193 _ase07

Vi 800000 19245 =000 -8.4103 75807

V5 11000000 19245 <00 14193 105807

V6 466667 19245 <001 -15.0860 142474

vz Vi 00000 19245 1.000 -4193 4193
V3 4000000 19245 <000 -4.4193 35807

Vi 800000 19245 <000 -8.4193 75807

V5 41D00000 49245 <001 14183 05807

V6 466667 19245 <001  -15.0860 142474

va Wi 4000000 19245 <00 35607 44193
2 4000000 19245 <00 35807 44193

Vi -400000° 19245 <000 -4.4193 -3.5807

V5 700000 19245 <001 -T.4193 -6.5807

V8 0EEEE7 19245 <001 11.0860  -10.2474

V4 Vi 800000 19245 <00 7.5607 8.4193
V2 poo000 19245 <00 7.5607 B.4193

V3 4000000 19245 <001 3.5607 4.4193

V5 3000000 19245 <000 34193 25807

V6 666657 19245 <001 -7.0860 62474

V5 Vi 1100000 19245 <000 105807 114183
V2 11000000 19245 =001 10.5807 114103

V3 7000000 19245 <00 £.5607 7.4193

Vi 3000000 19245 <00 25607 3.4193

VB 366667 19245 <001 ~4.0860 32474

V6 Vi 1466667 10245 <001 142474 150860
vz 1466667 19245 <000 142474 15.0860

V3 1066667 19245 <000 102474 11.0860

Vi 6.66667 19245 <001 §.2474 7.0860

V5 366667 19245 <001 32474 4.0860

* The mean difference is significant at the 0.05 |avel.
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Lampiran 02¢ Hasil Uji Berat Jenis
a) Perhitungan dan Tabel Berat Jenis

Adapun rumus untuk menghitung berat jenis dari bioplastik sebagai berikut.

my; — Mg
Psampel = Pair X m
Keterangan:
Mo = massa piknometer kosong (gram)
M, = massa piknometer + air (gram)
M; = massa piknometer + sampel (gram)

Pair = massa jenis air 0,996513 (g/mL) pada suhu 27°C (Usnaa., 2020)

psampel = berat jenis sampel (g/mL)

Contoh perhitungan:

a) V1
45,8266 — 21,2696
45,8019 — 21,2696

Psamper = 0,9965 x

= 0,9975 g/mlL

b) V6
45,8204 — 21,238
45,8049 — 21,238

Psamper = 0,9965 x

=0,9971 g/m
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b) ANOVA dan LSD Berat Jenis

ANOVA
Berat Jenis
Sum of
Squares df Mean Square F Sig.
Between Groups .0oo g 000 80.756 =,001
Within Groups 0oo 12 000
Tatal 000 17
ANOVA Effect Sizes”
95% Confidence Interval
Foint Estimate Lower Upper
BeratJenis Eta-squared a74 _ 897 | 880
Epsilon-squared 864 B54 872
OIme"ga-squaréd Fixed- .§51 846 .Q?Ifl
effect
Cmega-squared F{andnm- 833 . 524 ' BET
effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect
model.
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Multiple Comparisons

Dependent®ariable: Berat Jenis

LSD
Mean 95% Confidence Interval
() variasi  (J) Variasi Difference {-d)  Std. Error Sig. Lower Bound  Upper Bound
V1 V2 00087 00013 <001 0006 0012
V3 00020 00013 158 0005 0001
V4 00010 00013 456 -0004 0002
V5 _00149° 00043 <001 0018 0012
V6 00137 00043 <.001 0017 0011
V2 Vi _oooe7 00043 <001 0012 0006
V3 001077 00043 <001 0014 0008
V4 _00087 00043 <001 0013 0007
V5 _00236 00043 <.001 0026 0021
V6 _00224 00043 <001 _0025 0019
V3 V1 00020 00043 159 0001 0005
V2 00107 00013 <001 0008 0014
V4 00010 00043 479 -0002 0004
V5 .0012¢° 00013 <001 -0016 -0010
V6 001177 00013 <001 0015 0009
V4 Vi 00010 00013 456 -0002 0004
2 00097 00013 <001 0007 0013
V3 00010 00013 479 0004 0002
V5 00138 00013 <001 .0017 -0011
VB 001260 00013 <001 -0016 -0010
V5 V1 00148° 00013 <001 0012 0018
V2 00236 00013 <001 0021 0026
va 00128 00013 <001 0010 0016
\d 00138 00013 <001 0011 0017
V6 00012 00013 386 -0002 0004
V6 Vi 001377 00013 <001 0011 0017
\va 00224 00013 <001 0019 0025
V3 001177 00013 <001 0008 0015
V4 001260 00013 <001 0010 0016
V5 00012 00013 386 -0004 0002

* The mean difference is significant atthe 0.05 level.
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b) ANOVA dan LSD Kelarutan Bioplastik

Kelarutan pada pH 5.0

ANOVA
Sum of
Squares df Mean Square F Sig.
Kelarutan pH 5 a Between Groups | 23311 | L | 46.622 [ 18.649 | <_,UU1
Within Groups 30.000 12 2.500
Tatal | 263111 17 | [ [
Kelarutan pH 5 b Between Groups 1237977167 ] 247585433 28753.018 = 001
Within Groups 103.333 12 | 8.611
Total 1238080.500 17 |
Kelarutan pH ¢ Between Groups ~ 1838974.000 5 371794.800 40559.433 =001
Within Groups 110.000 12 9.167
Total 1855084.000 17

AMNOVA Effect Sizes®

95% Confidence Interval

Point Estimate Lower Upper

Kelarutan pH 5 a Eta-sguared 886 578 _ 813
Eps_ilnn-squared 838 402 .B?_T
Omega-squared Fixed- 831 389 871
effect
Omega-squared Randam- 4485 A13 E74
effect

Felarutan pH 5 b E_ta-sqyan_ad 1.000 | 1_.000_ | 1.DUD
Epsilon-squared 1.000 | 1.000 _ 1.000
Omega-sguared Fixed- 1.000 5849 1.000
gffect
Omega-squared Randam- 899 &a7 1.000
effect

elarutan pH ¢ Eta-squared 1.000 1.000 1.000
Epsilon-sguared 1.000 1.000 _ 1.000
Omega-squared Fixed- 1.000 1.000 1.000
effect
Omega-squared Random- 1.000 848 1.000

effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect model.
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Muitiple Comparisons

LSD
Mean 95% Confidence Interval

Dependent Variable () Variasi (J)Variasi Difference (I-J)  Std. Errar Sig. Lower Bound  Upper Bound
KelarstanpHEa WA V2 366667  1.20099 015 _6.4795 - 8538
V3 -7E6667 120008 <001 104785 -4.8538

V4 733333 1.20099 <001 10.1462 45205

V5 933333 120008 <001 121482 -6.5205

VB 10.66667 120088 <001 13.4795 .7.8538

V3 V1 366667 1.20009 015 8538 6.4795
V3 4000007 1.29099 009 -6.8128 -1.1872

V4 366667  1.20008 015 -6.4795 -8538

V5 566667  1.20088 <001 -B.4795 -2.8538

V6 7.000000 120088 <001 -9.8128 41872

V3 V1 766667 1.20099 <001 48538 10.4795
V2 4000000 129099 008 11872 5.8128

V4 33333 120009 801 24795 31462

V5 166667  1.29099 221 -4.4795 1.1462

VB 3000000 1.20089 039 5.8128 1872

V4 V1 733333 {20088 <001 45205 10.1462
V2 366667 1.20099 015 8538 £.4795

V3 33333 120009 801 -3.1462 2.4795

V5 200000 1.20009 147 -4.8128 8128

V6 333337 120009 024 -6.1462 -5205

V5 V1 533333 120088 <001 6.5205 121462
V2 566667 120088 <001 28538 £.4705

V3 166667  1.20099 221 11462 4.4795

V4 200000 1.20099 147 8128 48128

VB 133333 1.29099 322 -4.1462 1.4795

V6 V1 1066667 120088 <001 7.8538 13.4795
V2 7000000 120088 <001 41872 9.8128

V3 3000000 1.29099 039 1872 5.8128

V4 333333 120009 024 5205 5.1462

V5 133333 120089 322 -1.4795 41462

Kelargtan pHEDL W1 V2 2333333 230588 <001 181129 28,5637
V3 -36.000000 239588 <001 -41.2204 -30.7796

V4 133333 2309508 588 -6.5537 3.8871

V5 -517.00000° 239598 <001  -5222204  -511.7796

V6 .506.000000 230588 <001  -6012204  -500.7796

V2 V1 2333337 230588 <001 28,5537 181120
V3 5033333 230508 <001 645537 541129

V4 24 66667 230508 <001 29,8871 -19.4463

V5 .540.3333F 230608 <001  -5456537  -5351120

VB §19.33333 230508 <001 6245537  -614.1129
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va V1 36.00000°

V2 5933333

V4 34.66667

V5 -481.00000"

VE -560.00000°

V4 V1 1,33333
V2 24 66667

va -34.66667

VE -515.66667

V6 -594 66667

V5 Ve 517.00000°
V2 540.33333

V3 481.00000°

V4 51566667

VE -79.00000°

V6 V1 596.00000°
V2 619.33333

V3 560.00000°

v 594 66667

V5 79.00000

Kelarutan pH ¢ W1 V2 5333333
V3 -202.00000"

v -104.66667

V5 -677.66667

V6 -765.00000"

V2 V1 -52.33333
V3 -255.33333

V4 -158.00000"

V5 -731.00000°

V6 -818.33333

va Vi 202.00000°
V2 26533333

V4 97.33333

V5 47566667

VE -563.00000°

V4 W 10466667
V2 156.00000°

V3 -97.33333

V& -573.00000"

VB -660.33333"

V5 V1 677.66667
V2 731.00000°

va 475 66667

V4 573.00000°

V6 -87.33333°

v Vi 765.00000°
V2 81833333

va 563.00000°

V4 660.33333

V5 87.33333

2.30538

239508
2.39508

2.39588
2.39598

239598

2.39588
2.39508

239508
239508

2.30598
2.30538

239508
2.39598

2.39588
2.39598

239508
239598

2.39598
2.39508

247207
247207

247207

2.47207

2.47207
2.47207

247207
247207

2.47207
2.47207

247207
247207

2.47207
2.47207

247207
247207

2.47207
2.47207

247207
247207

2.47207
2.47207

247207
247207

247207

2.47207

2.47207
2.47207

247207

247207

=001
<001
<00
=001
<001

588
=001
<00
<001
<001
<00
=001
<001
<00
=001
<001
<00
<001
<001
<00
<001
<001
<0
<001
<001
<001
<001
<001
=001
<001
<001
=001
<00
<001
=001
<00
<001
=001
<00
=001
<001
<001
=001
<001
<00
<001
<001
<00
<001
<001

30,7796
541129
20,4463

-486.2204

-565.2204

-3.8871
19,4463
-39.8871
-520.8871
-599.8871
§11.7796
5351120
475.7796
510,4463
-84.2204
590.7796
6141129
554 7796
589.4463
737796
479472
-207.3862
-110.0528
-683.0528
70,3862
-58.7195
-260.7195
-163.3862
-736.3862
-823.7195
196.6138
249.9472
91,9472
-481.0528
-568.3862
99,2805
1526138
-102.7195
-578.3862
-665.7195
6722805
725.6138
470.2805
567.6138
-92.7195
759.6136
8120472
557.6138
§54.9472
810472

41.2204
64,5537
39.8871

-475.7786
-554 7796

6.5537
29.8871

-20.4463

-510.4463
-5H9.4463

5222204
545 5637
486.2204
5208871
-7T37786
601.2204
624.5537
5652204
599.8871
84,2204
58.7185

-196.6138

-89.2805

-672.2805
-759.6138

-47.9472

-240.9472
1526138
7256138
-812.0472

207.3862
260.7195
102.7195

-470.2805
-557.6138

110.0528
163.3862
-91.9472

-B67.6138
-654.9472

683.0528
V36,3862
481.0628
578.3862
-81.9472
770.3862
B23.7195
568.3862
665.7195

92.7195

* The mean difference is significant atthe 0.05 level.
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Kelarutan pada pH 7.0

ANOVA
Sum of
Squares df Mean Square F Sig.
Kelarutan pH 7 a Between Groups | INE167 | ] | 663.833 [ 373.406 | <_,U01
Within Groups 21333 12 1778
Tatal | 3340.500 LAl [ [
Kelarutan pH 7 b Betwee_n Grnqps 5[]956?‘.??8. | § 1[_]1.933.5.56_ { 1.6529.?55 <,UQ1
Within Groups 74.000 12 | 6167
Total 509741.778 17 |
kelarutan ph 7 ¢ Between Groups | GAE516.444 | ] | 133103.2849 _332?5.822 | <_,UU1
Within Groups 48.000 12 4.000
Tatal B65564.444 17

ANOVA Effect Sizes®

5% Confidence Interval

Faoint Estimate Lower Lpper

Kelarutan pH ¥ a  Eta-sqguared 894 | a74 _ 845
Epgi_ll:ur_l-squ_ar_eq .@91 .563 _ _:993
Omega-squared Fixed- 580 A6 893
effect
Omega-squared Randam- 854 .83z 864
effect

Kelarutan pH 7 b E_ta-s_qyz_ln_ad 1.000 | .99_9 | 1.DDII_J
Epsilon-squared 1.000 | 5489 _ 1.000
Omega-squared Fixed- 1.000 ags 1.000
effect
Omega-squared Random- .899 Basg R=l2]e]
effect

Kelarutan ph 7 ¢ Et_a-squ_ar_eq 1.!1_];10 1.[2100 _ 1.II;III_JU
Epsilon-squared 1.000 1.000 1.000
Omega-squared Fixed- 1.000 1.000 1.000
effect
Omega-squared Random- 899 g 1.000

effect

a. Eta-squared and Epsilon-sguared are estimated based on the fixed-effect model.
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Multiple Comparisons

LSD
Mean 95% Confidence Interval

DependentVariable () Variasi (JyVariasi Difference (-0}  Std. Error Sig. Lower Bound  Upper Bound
KelantanpH7a V1 vz -2433333°  1.08866 <001 -26.7053 -21.9613
V3 233333 108866 053 -0387 47053

Vi 100000 1.08866 376 -3.3720 1.3720

V& 10000000 108866 <001 -123720 -7.6280

V6 -34.00000°  1.08866 <001 -36.3720 31,6280

V2 V4 2433333 108866 <001 219613 26.7053
V3 26.66667  1.08866 <001 24,2947 29,0387

v 2333337 108866 <001 209613 257053

V5 1433333 1.08866 <001 11.9613 16.7053

Ve -9.66667  1.08866 <001 12,0387 7.2947

V3 V1 233333 1.08866 053 -47053 0387
7 _26.66667  1.08866 <001 -28.0387 242847

vid 333333° 108866 010 .5.7053 9513

V5 1233333 1.08866 <001 14,7053 -9.9613

V6 -36.33333° 108866 <001  -3B7053 -33.9613

V4 V1 1.00000  1.08866 376 13720 33720
V2 2333333 108866 <001 -257053 -20.9613

V3 333333 1.08866 010 9613 5.7053

V5 -0.00000°  1.08866 <001 113720 -6.6280

V6 332000000 1.08866 <001 -35.3720 -306280

V5 V1 10.00000°  1.08866 <001 7.6280 12,3720
V2 1433333 108866 <001  -16.7053 11.9613

va 1233333 1.08866 <001 9.9613 147053

Vi 9.00000° 1.08866 <001 6.6280 113720

VB 24.00000°  1.08866 <001 26,3720 21,6280

V6 V1 34000000 108866 <001 316280 36.3720
vz 966667  1.08866 <001 7.2047 12,0367

V3 3632333 1.08866 <001 339613 38.7053

Va4 33.00000°  1.08866 <001 30,6280 35,3720

V& 2400000 108866 =001 216280 26,3720

Kelantan pH7b V1 vz 1033333 202759 <001 14,7511 -5.9156
V3 -28.00000° 202758 <001 324177 -23.5823

Vi _35.66667  2.02759 <001 40,0844 31,2489

V5 -36266667 202750 <001  -367.0844  -3582480

V6 -386.000000  2.02759 <001 -380.4177 3815823

V2 Vi 1033333 202750 =001 59156 147511
V3 -17.66667  2.02759 <001 -22.0844 -13.2489

i 2633337 202759 <001 -297511 -20.8156

V5 -35233333 2.02759 <001  -356.7511  -347.9156

Ve .376.66667 202759 <001  -380.0844  -371.2489
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W3

W4

W5

WE

kelarutan ph 7 ¢ W1

w2

V3

W4

WE

V1
v2
V4
V5
V6
V1
V2
V3
V5
VE
e
V2
V3
V4
VE
Vi
V2
V3
V4
V5
V2
V3
V4
V5
VE
W1
V3
V4
V5
V6
V1
V2
V4
V5
VE
W1
vz
V3
V5
VE
V1
V2
V3
V4
V&
V1
Y2
V3
V4
V5

28.00000°
1766667
766667
-334 66BET
-358.00000°
35.66667
25.3333%

7 6BBET
-327.00000°
-350.33333
36266667
35233333
334 B6EET
327.00000°
-2333333
386.00000°
37566667
358.00000
35033333
2333337
-7.3333%
-31 6BEET
-38.33333
41366667
-438.33333
7.33333
-24.33333
-31.00000°
-406.33333
-431.00000°
31 66667
2433337
-6.66667
-382.00000°
-406.66667
38.33333
31.00000°
6.66667
-375.33333
-400.00000°
413 66667
40633333
382.00000°
37533333
24 666AT
43833333
431.00000°
406 66667
400.00000°
24 66667

202758
202750

202754
2027549

202759
202758

2.02759
2.02759

202759
2.02758

202754
2.02759

202750
202758

202754
2.02759

202750
2.02758

2.02759

2.02759

1.63299

1.63299

63299

1
1.63299

163209
1.63299

63299
63299

163209

63299

o ey

1.63299

163200

63299

g ey

1.63299

e [=oa

63299

163200

1.63299

ATH PETY

63299

163209

63299

1.63299

163200

63299

1.63299

63209

63209

§32099

§3200

63299

§3200

=001
<001

.003
<001
<001
<001
<001

.003
<001
<001
<001
<001
<001
<001
=001
<001
<001
<001
<001
<001
<001
=001
<001
=001
<001
=001
<001
=001
<001
<001
<001
<001

002
<001
<001
<001
<001

002
<001
=001
<001
<001
<001
<001
<001
<001
=001
<001
<001
<001

235823
13.2489
-12.0844

-339.0844
-362.4177

31.2488
209156
3.2489

-331.4177
-354.7511

358.2489
3479156
330.2489
3225823
-27.7511
381.5823
371.2489
3535823
3459156

18.9156
-10.8913
-35.2247
-41.8913

-417.2247
-441.8913

3.7753
-27.8913
-34.5580

-409.8913
-434.5580

281087
207753
10,2247

-3B85.5580
-410.2247

34.7753
27.4420
31087

-378.8913
-403.5580

4101087
4027753
3764420
371.7753
28,2247
4347753
427 4420
403.1087
306.4420

211087

324177
22,0844
32480

-330.2480

-353.5823
40,0844
207511
12.0844

3225823

3459156

367.0844
356.7511
339.0844
331 4177
-18.9156
3904177
380.0844
3624177
354.7511
277511

37753
-28.1087
34,7753

4101087

4347753
10813

20,7753
27,4420

4027753

-427.4420
352247
278913
-31087

-378.4420

_403.1087
418913
34,5580
10.2247

3717763

-396.4420

$17.2247
409.8013
385.5560
378.8913
21,1087
4418913
434.5560
4102247
403.5580
282247

* The mean difference is significant at the 0.05 lavel.
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Kelarutan pada pH 9.0

ANOVA
Sum of
Squares df Mean Sguare [ Sig.
KelarutanpH 9a Between Groups 2762.667 | | 552533 | 81521 =00
Within Groups 81333 12 6778
Tatal | 2844.000 il [ |
Kelarutan pH & b Eetwegn GrnL_lps 2.2_3.1_28_..2?8_ | 5 445_2_5.555 | A}USE:S?B | <,_UD1
Within Graups 132.000 12 | 11.000
Total 223260.278 17 | |
KelarutanpH 8¢ Between Groups 37716444 3 B3543.288  448.014 =00
Within Groups 1702000 12 141.833
Total 319418.444 17

ANOVA Effect Sizes®

5% Confidence Interval

Faoint Estimate Lower Upper

kKelarutan pH S a Eta-sguared AT | .BB6 _ 878
Epgi_ll:ur_l-squ_ar_eq .?59 .B38 _ _:QEQ
Omega-squared Fixed- 857 830 BE7
effect
Omega-squared Randam- a7 444 855
effect

kelarutan pH 9 b E_ta-s_qyz_ln_ad 999 _ .998_ | 1.[][][_]
Epsilon-squared 8499 | .8a7 _ 8489
Omega-squared Fixed- 845 g6 898
effect
Omega-squared Randam- 596 882 887
effect

Kelarutan pH 9 ¢ Et_a-squ_ar_ed .@95 .5?8 _ _:QQE
Epsilon-squared 892 | HE9 _ 8584
Omega-squared Fixed- 842 868 854
effect
Omega-squared Random- 861 8486 870

effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect model.
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Muitiple Comparisons

LSD
Mean 95% Confidence Interval

Dependent Variable () Variasi  (J)Variasi  Difference (-J)  Std. Error Sig. Lower Bound  Upper Bound
KelartanpHoa VA V2 733233 212568 005 11,0648 27019
va 16000000 212568 <001  -206315 -11.3685

V4 22000000 2.12568 <001 L26.6315 17,3685

V5 24000000 212568 <001 28,6315 19,3685

V6 3866667 2.12568 <,001 43,2081 ~34.0352

V2 V1 733333 212568 005 27019 119648
va 866667 212568 002 13,2981 -4.0352

V4 1466667 212568 <001 -19.2981 10,0352

V5 1666667 212568 <,001 -21.2981 120352

V6 3133333 212568 <001 -35.9648 -26.7019

V3 Vi 16.00000°  2.12568 <001 11,3685 206315
V2 BEG6ET 242568 002 40352 13.2081

V4 6000000 212568 015 106315 -1,3685

V5 8000000 212568 003 -12.6715 -3.3685

V6 2266667 212568 <,001 -27.2981 18,0352

V4 Vi 22000000 212568 <00 17.3685 26,6315
V2 1466667 212568 <,001 10.0252 192981

va 600000 212568 015 1.3685 10,6315

V5 200000 212568 365 -6.6315 26315

VB 16.66667 212568 <001 -21 2981 12,0352

V5 V1 24000000 212568 <001 193685 286315
V2 16.66667 212568 <001 12.0352 21,2081

V3 00000 242568 003 3.3685 12,6315

V4 200000 212568 365 25315 6.6315

V6 1466667 212568 <001 19,2981 10,0352

V6 Vi 3866667 212668 <001 340352 43.2081
V2 3133333 212568 <,001 26.7019 35,9648

V3 2266667 212568 <001  18.0352 27.2981

V4 16.66667 212568 <,001 12.0352 21,2081

V5 1466667 212568 <001 10.0352 19.2081
KelantanpHo b VA V2 3566657 270801 <,001 207664 415669
va 9633333 270801 <001 -102.2336 -80.4331

V4 41233333 270801 <001 1182336  -106.4331

V& 24233333 270801 <001  -2482336  -236.4331

V6 -263.00000° 270801 <001  -268.9003  -257.0997

V2 V1 3566667 270801 <001 -415669 -29.7664
va 132000000 270801 <001  -137.9003  -126.0997

V4 148000000 270801 <001 1539003 -142.0097

V5 -278.00000° 270801 <001  -2839003  -2720997

V6 .298.66667 270801 <001  -3045660  -2027664
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va W1 96.33333

V2 132.00000°

v -16.00000°

3 -146.00000°

VB -166.66667

V4 W1 11233333
V2 148.00000

Y3 16.00000°

V5 -130.00000°

V6 -150.66667

V& Vi 24233333
V2 278.00000°

va 146.00000°

7 130.00000°

VE -20.66667

VE W1 263.00000°
V2 298 66667

V3 166.66667

Vi 150.66667

V5 20.66667
KelarutanpH 8¢ W1 W2 55 BEERT
V3 -B8.66667

Vi -149.00000

V5 -281.00000°

VB -302.33333

V2 W1 -55.66667
va -144.33333

W4 -204.66667

V5 -336.66667

V6 -358.00000°

va VA 88.66667
V2 14433333

w4 -60.33333

V5 -192.33333

VE -213.66667

Va4 W1 149.00000"
2 204 66667

V3 60.33333

V5 -132.00000°

VE -153.33333

Vi V1 281.00000°
V2 336.66667

Va3 19233333

W4 132.00000"

Vi -21.33333

V6 W1 30233333
V2 358.00000°

Va 21366667

w4 15333333

V5 21.33333

270801

2.70801

270801
2 70801

2.70801

2.70801

2.70801
270801

270801
3 70801

2.708M

2,708

2.70801
2.70801

270801
2 70801

2.70801

2.708M

2.708M
2,708

972397
9.72387

9.72397

9.72397

9.72397
9.72397

9.72397
9.72387

9.72397
9.72397

9.72397

9.72397

972397
0.72387

9.72397
9.72397

972397

9.72397

9.72397
9.72387

9.72397
9.72397

9.72397

9.72397

972397
072387

9.723597
9.72397

972397

9.72397

<001
<001
<001
<001
<001
<001
<001
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001
<001
<001
<00
<001

048
<001
<00
<001
<001

049

90,4331
126.0997
-21.9003
-151.0003
-172.5669
106.4331
142.0097
10.0997
-135.9003
-156.5669
236.4331
272.0097
140,0997
124.0997
-26.5669
257.0097
292.7664
160.7664
144.7664
14.7664
34.4800
1098534
1701867
-302.1867
-323.5200
-76.8534
-165.5200
-225.8534
23578534
-370.1867
67.4800
123.1466
-81.5200
-213.5200
-234.8534
127.8133
183.4800
39,1466
1531867
74,5200
2698133
3154800
171.1466
110.8133
-42.5200
281.1466
336.8133
1924800
132.1466
1466

102.2336
137.9003
-10.0887

-140.0987
-160.7664

118.2336
153.9003
21.9003

-124.0987
-144. 7664

248.2336
283.8003
151.8003
135.9003
-14.7664
268.8003
304.5669
172.5669
156.5669

26.5669

76.8534
-67.4800

-127.8133
-258.8133
-281.1466

-34.4800

-123.14686
-183.4800
-315.4800
-336.8133

109.8534
165.5200
-39.1466

-171.1466
-182.4800

1701867
2258534
81.5200

-110.8133
-132.1466

3021867
357.8534
213.5200
1631867

- 1466
323.5200
3791867
234.8534
174.5200
42,5200

* The mean difference is significant atthe 0.05 level.
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b) Hasil Uji ANOVA dan LSD

ANOVA
sum of
Squares df Mean Square E Sig.
Hari ke & Between Groups 26256.444 | ] [ 5051.289 [ 1.518 [ 256
Within Groups 39939.333 12 3328.278
Total 65195778 T | _ _
Harike 10 _Betwe_._ar! Grqus 3051.111 5 { _6_18:222 | 1.1_2[] | ._4@0
Within Groups 6621.333 T& | 551.778
Total 9712444 17 | |
Harike 12  Between Groups 3536.000 | ] [ 707.200 [ 4. 500 [ 015
Within Groups 1886.000 T2 157167
Total 5422.000 Tl | _ |
Hari ke 14 _Betwa_._ar! Grqug 128.278 5 | 25.5_56 | 4._[]16_ | .[12_3
Within Groups TE.EBT T2 | 389
Tatal 204.944 17| | |
Harike 16 Between Groups Ba9.778 | A [ 17.956 [ 323.200 [ d,_IJEJ1
With_in G_rD_L_J_p_s .EE;‘?_ 1_2_ | 056 |
Total 80.444 17 [
Harike 18 _Betwe_._ar! Grqqps .IZ_J_I.'JD 4] | 000 |
Within Groups 000 T2 | 000
Total 000 17
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ANOVA Effect Sizes™"
958% Confidence Interval

Faint Estimate Lower Lpper

Hari ke 8 Eta-squared 387 _ .00o _ 520
Epgiln_n-squ_a_red .:132 _ -.41?_ ._321
Dmega-squared Fixed- 26 -.385 308
effect
Omega-squared Random- 028 -.059 .02
effect

Hari ke 10 Et_a_—squared_ _:_318_ _ .E_J_UD. 455
Epsilun-squared 034 _ - 417 _ 228
Omega-squared Fixed- 032 -.3845 218
effect
Omega-squared Randam- ooy -.0584 053
effect

Hari ke 12 E_ta-squ_a_red .:652 _ .E_J43 .?‘3_?
Epsilon-squared 507 _ - 366 _ B27
Omega-squared Fixed- 483 -.3249 G614
effect
Omega-squared Random- 63 -.052 241
effect

Hari ke 14 Eta-squared 626 _ .00g _ AT
Epsilon-squared AT0 -4 599
Omega-squared Fixed- 456 =373 585
effect
Omega-squared Random- 43 -.0587 220
effect

Harike 16 Eta-squared 893 _ 870 _ 8494
Epsilon-squared 880 | 858 982
Dmedga-squared Fixed- 889 455 891
effect
Omega-squared Random- 847 810 959
effect

Hari ke 18 Et_a_-squared_
Epsilon-squared
Omega-squared Fixed-
effect

Omega-squared Randam-
effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect
maodel.

. Megative but less biased estimates are retained, not rounded to zero.
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Multiple Comparisons

LsD
Mean 95% Confidence Interval

DependentVariable () Variasi  (J)Variasi  Difference (-Jy  Std. Errar Sig. Lower Bound  Upper Bound
Hari ke 8 i V2 5233333 47.10469 288 -154.9656 50,2990
yva 4066667 47.10469 405 -61.9656 1432090

V4 5766667  47.10469 244 160.2990 449656

V& 1066667 4710469 825 -113.2990 91,9656

V6 6333333 47.10460 204 -165.9656 39,2980

vz Vi 5233333 47.10469 288 -502990 154 9656
va 593.00000 4710469 072 -9.6323 1955323

V4 -5.33333  47.10469 912 -107.9656 97.2290

V5 4166667 4710460 304 -60.9656 1442990

V6 ~11,00000 4710468 819 1136323 91,6323

va Vi -40.66667  47.10469 405 -143.2990 §1.9656
2 -93.00000 4710469 072 1956323 96323

V4 9833333 47.10469 053 -200.9656 42980

V5 -6133333 4710469 207 -153.9656 51.2090

V6 -10400000°  47.10469 047 -206.6323 13677

V4 Vi 5766667 4710460 244 -44.9656 160.2090
v2 §33333 4710468 912 -97.2990 107.9656

va 9833333 4710468 059 -4.2890 200.9656

V5 4700000 4710460 338 -566323 1405323

V6 -566667 4710469 906 -108.2990 96,9656

V& Vi 1066667 4710468 825  -819656 113.2090
V2 -4166667 4710458 304 -144.2990 50,9656

V3 5133333 4710468 297 -51.2990 153.9656

4 -47.00000 4710468 338 -149.6323 55,5323

V6 -5266667 4710468 285 -1552990 49,9656

V6 Vi 6333333 4710468 204 -39.2090 165.9656
v2 11.00000 4710468 819 -816323 113.6323

va 104.00000°  47.10469 047 1.3677 206.6323

vy 566667 4710469 908 -96.9656 1082990

V5 5266667 4710460 285 -49 9656 1552090

Hari ke 10 Vi 2 -3.66667 1917946 852 -45 4551 381218
va 2733333 1917946 180 14,4551 £9.1218

V4 -8.00000  19.17946 684 -49.7885 337885

V5 .9.00000 19.17946 547 -50.7885 32.7885

V6 1133333 1917946 566 -531218 304581

vz Vi 366667 1017946 852 381218 45,4551
va 31.00000 1917946 132 -10.7885 727885

4 433333 1017946 825 461218 374551

v& -5.33333 19.17946 786 -47.1218 36.4551

V6 _76BE6T  10.17946 696 -49 4551 141218

va Vi -27.33333 1917946 180 -69.1218 14.4851
V2 -31.00000 19.17946 132 727885 10,7885

V4 -3533333 1917946 080 771218 6.4551

V5 .36.33333 1017946 083 781218 5 4551

V6 _3B.66667  10.17946 067 -B0.4551 31218
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Hari ke 12

V3

Vi

VE

V&

V1

V2

V3

V4

V3

VB

W1
V2
W4
W&
VB
V1
W2
V3
W5
V&
W1
V2
W3
V4
WE
V1
W2
V3
a4
V&
W2
V3
W4
WE
VE
W1
W3
WA
WE
VB
W1
W2
W4
WS
WE
W1

W3
W5

W1
W2
W3
W4

W1
V2
W3
4
W5

-27.33333
-31.00000
-35.33333
-36.33333
-38.66667

8.00000
433333
35.33333
-1.00000
-3.33333
9.00000
5.33333
36.33333
1.00000
-2.33333
11.33333
7.66667
38.66667
3.33333
233333
-2.00000
-3.66667
28.3333%
-11.66667
-15.00000
2.00000
-1.66667
30.3333%
-9.66667
-13.00000
3.66667
1.66667
32.00000°
-8.00000
-11.33333

-28.33333

-30.33333

-32.00000°

-40.00000°

-43.33333

11.66667
9.66667
8.00000

40.00000°

-3.33333

15.00000

13.00000

11.33333

4333333
3.33333
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1917946
1917946
1917946

1917946

1917946
1917848

19.17946

1917946
1917945

1917946

1917946
19.17948
1917845

19.17946

1917946
19.17948

1917946

19.17946

1917946

19.17946

10.23610

10.23610

10.23610
10.23610
10.23610
10.23610
10.23610

10.23610

10.23610

10.23610

10.23610

10.23610

10.23610

10.23610
10.23610

10.23610

10.23610

10.23610

10.23610
10.23610

10.23610
10.23610
1023610

10.23610
10.23610
10.23610
10.23610
10.23610

10.23610
10.23610

180
132
030
083
067
684
825
080
959
865
647
786
083
959
905
568
696
067
865
905
848
726
017
277
169
848
873
012
364
228
726
873
009
450
290
017
012
009
002
001
277
364
450
002
750
1869
228
290

750

-69.1218
-72.7885
-77.1218
-78.1218
-80.4551
-33.7885
-37.4561
-6.4551
-42.7885
-45.1218
-32.7885
-36.4551
-5.4551
-40.7885
-44.1218
-30.4551
-34.1218
-3.1218
-38.4551
-39.4551
-24.3025
-25.0692
5.0308
-33.9692
-37.3025
-20.3025
-23.9692
8.0308
-31.9692
-35.3025
-18.6359
-20.6359
9.6975
-30.3025
-33.6359
-50.6359
-52.6359
-54.3025
-62.3025
-65.6359
-10.6359
-12.6359
-14.3025
17.6975
-25.6359
-7.3025
-9.3025
-10.9692
21.0308
-18.9682

14.4551
107885
6.4551
5.4551
3.1218
49.7885
46.1218
77.1218
407885
38.4551
507885
47.1218
768.1218
427885
39.4551
53.1218
49.4551
80.4551
451218
441218
203025
18.6359
50.6359
10.6359
7.3025
243025
20,6359
52.6359
12,6359
9.3025
25.9692
23.9692
543025
143025
10.9692
-6.0308
-8.0308
-9.6975
-17.6975
-21.0308
33.9692
31.9692
303025
62.3025
18.9692
37.3025
353025
33.6359
65.6359
25,6359



Hari ke 14 W1

V3

Wa

W5

VB

Hari ke 16 W1

V2

V3

W4

VE

W&

W2
V3
W4
V5
WE
W1
W3
W4
W5
VB
W1
W2
W4
W5
V6
W1
V2
W3
V5
VE
W1
V2
W3
W4
WE
W1
V2
V3
W4
V5
V2
W3
W4
W5
VB
W1
W3
W4
W5
VE
W1
W2
W4
W5
VE
W1
W2
V3
W5
VB
W1
W2
W3
V4
VE
W1
W2
V3
W4
W5

-1.00000
-1.33333
266667
2.00000
-6.66667
1.00000
-.33333
-1.66667
3.00000
566667
1.33333
33333
-1.33333
333333
533333
266667
1.66667
1.33333
4 66667
-4.00000
-2.00000
-3.00000
-3.33333
-4 GEBET
-B.6BBET
666667
566667
533333
4.00000
8.66667
00000
00000
00000
-4.00000°
533333
00000
00000
00000
-4.00000°
-5.33333
00000
00000
00000
-4.00000°
-5.33333
00000
00000
00000
-4.00000°
533333
4.00000°
4.00000°
4.00000"
4.00000°
-1.33333
5333337
533333
533333
533333
133333

2.06380
2.06380
2.06380
2.06380
2.06380

206380

2.06380

206380
206380

2.06380
2.06380
2.06380
2.06380
2.06380
2.06380

2.06380

2.06380

2.06380

2.06380
2.06380
2.06380
2.06380
2.06380
2.06380

206380

2.06380

2.06380

206380

206380

2.06380
19245
19245
19245

16245

19245
19245
19245
19245

19245

19245
19245
19245
19245
19245

19245

19245
19245
19245
19245

19245

18245

10245

19245

19245

19245

19245

19245

19245

18245

19245

637
530
221
352
o007
637
874
435
172
018
530
ET4
530
132
024
224
435
530
043
0786
352
172
132
043
001
o007
018
024
078
001
1.000
1.000
1.000
<,001
<001
1.000
1.000
1.000
<001
<001
1.000
1.000
1.000
<001
<001
1.000
1.000
1.000
=,001
<001
<001
<001
<001
<001
<001
<001
<001
<,001
<,001
<001

-5 4966
-5.8300
-7.1633
-2 4966

-11.1633
-3.4966
-4.8300
-6.1633
-1 4966

10,1633
-3.1633
-41633
-5.8300
-1.1633
-9.8300
-1.8300
-2.8300
-3.1633

1700
-B.4966
-6.4966
-7 4966
-7.8300
-9.1633

-13.1633
2.1700
1.1700

B3B7
- 4966
41700
-.4183
-4183
-.4183
-4.4193
-5.7526
-.4193
-4193
-.4193
-4.4193
-5.7526
-.4193
-4193
-.4193
-4.4193
-5.7526
-.4183
-4183
-.4183
-4.4193
-5.7526
3.5807
3.5807
3.5807
3.5807
-1.7526
4.9140
49140
4.9140
4.9140

o140

3.4966
3.1633
1.8300
6.4966
-21700
5 4966
41633
28300
7.4966
-1.1700
5.8300
4.8300
3.1633
7.8300
-8367
71633
61633
5.8300
9.1633
4966
2 4966
1.4966
11633
1700
-44700
111633
101633
9.8300
£.4066
13.1633
4193
4193
4193
-3.5807
-4.9140
4193
4193
4193
-3.5807
-4.9140
4193
4193
4193
-3.5807
-4.9140
4193
4193
4193
-3.5807
-4.9140
44193
4.4193
44193
4.4193
-840
£.7626
5.7626
5.7626
5.7526
17626

* The mean difference is significant atthe 0.05 level.
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Lampiran 02f Hasil Uji Fourier Transform Infrared Spectroscopy (FTIR)

a) Nanosilika baseline
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c) Tepung Eucheumma cottonii baseline
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d) Tepung Eucheumma cottonii
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g) Bioplastik V6 baseline
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Lampiran 02g Hasil Uji Scanning Electron Microscopy (SEM)

V1 (Kontrol)
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EDAX APEX e
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K K_ROI(13)
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