BAB V
PENUTUP

A. Kesimpulan

Pertama, metil selulosa 4000 dan propilen glikol memberikan pengaruh
terhadap stabilitas fisik serta aktivitas antioksidan gel vitamin C. Peningkatan
konsentrasi metil selulosa 4000 meningkatkan respon viskositas, daya lekat, kadar
dan aktivitas antioksidan gel serta menurunkan daya sebar dan pergeseran
viskositas gel vitamin C. Peningkatan konsentrasi propilen glikol turut
meningkatkan visksoitas gel, sedangkan interaksi antara metil selulosa 4000 dan
propilen glikol meningkatkan aktivitas antioksidan gel vitamin C.

Kedua, formula gel vitamin C yang optimum diperoleh dengan konsentrasi
metil selulosa 4000 2,71% dan propilen glikol 15,15%. Formula optimum stabil

selama 28 hari penyimpanan dalam suhu kamar.

B. Saran
Perlu dilakukan studi lebih lanjut untuk mendapatkan formula dan metode
pembuatan gel vitamin C agar tidak mengalami perubahan warna selama proses
penyimpanan dan studi lebih lanjut secara in vivo untukmengetahui profil

pelepasan dan penetrasi gel vitamin C dalam jaringan kulit.
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Lampiran 1. Data pemeriksaan sifat fisik gel vitamin C

a. pH
» pH hari ke-2
. pH
Replikasi F1 F2 F3 F4
1 3,72 3,86 3,89 4,08
2 3,72 3,88 3,92 4,06
3 3,74 3,85 3,91 4,06
Rata-rata 3,73 3,86 3,91 477
SD 0,01 0,02 0,02 0,01
» pH hari ke-28
. pH
Replikasi F1 F2 F3 F4
1 3,60 3,64 3,72 4,84
2 3,58 3,66 3,72 4,82
3 3,60 3,62 3,72 4,82
Rata-rata 3,59 3,64 3,72 3,83
SD 0,01 0,02 0,00 0,01
b. Viskositas
» Viskositas hari ke-2
I Viskositas (dPas)
Replikasi F1 F2 F3 F4
1 750,00 890,00 2500,00 2600,00
2 760,00 900,00 2600,00 2600,00
3 740,00 875,00 2500,00 2700,00
Rata-rata 750,00 888,33 2533,33 2633,33
SD 10,00 12,58 57,74 57,74
» Viskositas hari ke-28
— Viskositas (dPas)
Replikasi F1 F2 F3 F4
1 700,00 820,00 2400,00 2500,00
2 680,00 840,00 2500,00 2500,00
3 690,00 820,00 2400,00 2600,00
Rata-rata 690,00 865,00 2433,33 2533,33
SD 10,00 8,66 57,74 57,74




c. Daya lekat

» Daya lekat hari ke-2
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Daya lekat (detik)

Replikasi F1 = 3 =7
1 0,47 0,36 0,52 0,44
2 0,43 0,42 0,49 0,48
3 0,43 0,44 0,57 0,50
Rata-rata 0,44 0,41 0,53 0,47
SD 0,02 0,04 0,04 0,03
» Daya lekat hari ke-28
— Daya lekat (detik)
Replikasi F1 = 3 7
1 0,34 0,25 0,31 0,30
2 0,28 0,29 0,38 0,29
3 0,26 0,22 0,35 0,26
Rata-rata 0,29 0,25 0,35 0,28
SD 0,04 0,04 0,04 0,02
d. Daya sebar
» Daya sebar hari ke-2
I Daya sebar (cm)
Replikasi F1 = F3 7
1 6,40 6,00 4,50 4,60
2 6,20 6,40 4,00 4,20
3 6,00 6,00 4,20 4,00
Rata-rata 6,20 6,13 4,23 4,27
SD 0,20 0,23 0,25 0,31
» Daya sebar hari ke-28
— Daya sebar (cm)
Replikasi F1 = F3 7
1 6,50 6,10 4,50 4,40
2 6,60 6,40 4,80 4,20
3 6,80 6,00 4,80 4,60
Rata-rata 6,63 6,17 4,70 4,40
SD 0,15 0,21 0,17 0,20




e.

Data pergeseran viskositas

Pergeseran viskosita

viskositas hari ke—2

e Formulal

L 75
Replikasi 1 :
740—-680

Replikasi 2 :

Replikasi 3 :

e Formula?2

760—690

00
X 100% = 6,67%

x 100% = 8,11%
740

X 100% = 9,21%
760

99

= |(viskositas hari ke—2)— (viskosi coas hari ke—28)| X 100%

L 890-820
Replikasi 1 : ——— x 100% = 7,87%
890
L 900-840
Replikasi 2 : ———— x 100% = 6,67%
900
o 875—-820
Replikasi 3 : ——— x 100% = 6,29%
760
e Formula3
L 2500-2400
Replikasi 1 : ————— x 100% = 4,00%
2500
L 2600-2500
Replikasi 2 : ————— x 100% = 3,85%
2600
L 2500-2400
Replikasi 3 : —————— x 100% = 4,00%
2500
e Formula4
L 2600—-2500
Replikasi 1 : ———— x 100% = 3,85%
2600
L 2600—-2500
Replikasi 2 : ———— x 100% = 3,85%
2600
.. 2700-2600
Replikasi 3 : ——— x 100% = 3,70%
700
I Pergeseran viskositas (%)
Replikasi F1 F2 F3 F4
1 6,67 7,87 4,00 3,85
2 8,11 6,67 3,85 3,85
3 9,21 6,29 4,00 3,70
Rata-rata 7,99 6,94 3,95 3,80
SD 1,27 0,83 0,09 0,09
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Lampiran 2. Pembuatan kurva kalibrasi dan validasi metode analisis

a. Penentuan panjang gelombang maksimum

Panjang Absorbansi Panjang Absorbansi

gelombang (serapan) gelombang (serapan)
300 0,451 245 0,505
295 0,462 240 0,499
290 0,472 235 0,494
285 0,484 230 0,489
280 0,497 225 0,481
275 0,505 220 0,474
270 0,528 215 0,469
265 0,534 210 0,466
260 0,527 205 0,466
255 0,519 200 0,459
250 0,512

Panjang gelombang maksimum yang diperoleh dari scanning larutan vitamin
C dengan konsentrasi 10ug/ml adalah pada 265 nm dengan serapan 0,534

b. Penentuan operating time

Waktu

Waktu

Waktu

. Absorbansi . Absorbansi . Absorbansi
(menit) (menit) (menit)
1 0,534 11 0,530 21 0,531
2 0,537 12 0,530 22 0,531
3 0,538 13 0,530 23 0,530
4 0,535 14 0,530 24 0,530
5 0,534 15 0,530 25 0,527
6 0,532 16 0,531 26 0,524
7 0,531 17 0,530 27 0,525
8 0,530 18 0,530 28 0,525
9 0,530 19 0,530 29 0,524
10 0,531 20 0,532 30 0,522

Scanning operating time menunjukkan bahwa pada interval waktu 0-25 menit
larutan vitamin C stabil yang ditandai dengan serapan yang stabil, sedangkan
pada menit ke-26 mulai terjadi penurunan absorbansi larutan vitamin C
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¢c. Kurva kalibrasi

Konsentrasi Serapan
(mng/ml) Pembacaan 1 Pembacaan 2 Rata-rata
4 0,232 0,224 0,228
6 0,338 0,336 0,337
8 0,441 0,437 0,439
10 0,545 0,548 0,547
12 0,651 0,655 0,653
14 0,758 0,750 0,754

Persamaan regresi linear antara konsentrasi (pg/ml) dengan serapan diperoleh
nilai:

a 0,0191

b

0,0527

r 0,9999

y 0,0527x + 0,0191
dimana :

x = Kadar (pug/ml)

y =serapan
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Penentuan LOD dan LOQ

Konsentrasi Serapan N y-§ ly- $I°
(Hg/ml) )

4 0,2280 0,2299 -0,0019 0,0000036
6 0,3370 0,3353 0,0017 0,0000029
8 0,4390 0,4407 -0,0017 0,0000029
10 0,5465 0,5461 0,0004 0,0000002
12 0,6530 0,6515 0,0015 0,0000023
14 0,7540 0,7569 -0,0029 0,0000084

Jumlah total (= ly- ) 0,0000203

Nilai y diperoleh dari substitusi konsentrasi dalam persamaan
¥ =0,0517x+0,0191 dengan x adalah konsentrasi (pug/ml) dan y adalah

serapan ()

= [Zbr?
Swy = | *v=2 -

Sxiy = simpangan baku residual
N = jumlah data
> ly-9% = jumlah kuadrat total residual

Sy = 2200205 = 0002253

LOD :3x%

0,002253

LOD =3x 0.0527

LOD =0,1411 pg/ml
y =(0,1411 x 0,0527) + 0,0191
Serapan LOD = 0,027

LOQ =10x *=

0,002253

LOD =10x 0.0527

LOD =0,4275 pg/ml
y =(0,4275 x 0,0527) + 0,0191
Serapan LOD = 0,042



Penentuan perolehan kembali (recovery)
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Penambahan Serapan Kadar Jumlah Recovery
(mg) Repl Rep2 Rep3 Rata- (ug/ml) terukur (%)
rata (mg)
0,394 0,395 0,399 0,396 7,872 39,360 98,40
40 0,398 0,396 0,403 0,399 7,936 39,680 98,20
0,397 0,398 0,396 0,397 7,896 39,460 98,65
0,507 0,500 0,505 0,504 9,935 49,675 99,35
50 0,501 0,501 0,498 0,500 9,851 49,755 98,51
0,501 0,503 0,496 0,500 9,862 49,310 98,62
0,609 0,609 0,609 0,609 11,910 59,550 99,25
60 0,609 0,609 0,615 0,611 11,952 59,760 99,65
0,605 0,606 0,609 0,607 11872 59,358 98,93
Rata-rata (%) 98,84
Simpangan baku (SD) 0,97
Simpangan baku relatif (RSD) 0,50
Keterangan :

Kadar = (rata-rata serapan — 0,0191)/0,0527

Jumlah terukur =

% recovery

Kadar
1000

_ Kadar
1000

x volume pembuatan x faktor pengenceran

x 100ml x?

Kadar terukur
=——— x 100%
peambahan
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f. Penetapan kadar
e Formula 1l (F1) hari ke-2

Replikasi Serapan Kadar (ug/ml) Kadar (%)
1 0,276 4,879 97,58
2 0,279 4,923 98,51
3 0,276 4,879 97,58
Rata-rata 4,894 97,89
SD 0,025 0,537

e Formula 1 (F1) hari ke-28

Replikasi Serapan Kadar (ug/ml) Kadar (%)
1 0,274 4,833 96,65
2 0,276 4,879 97,58
3 0,274 4,833 96,65
Rata-rata 4,848 96,96
SD 0,027 0,537

e Formula 2 (F2) hari ke-2

Replikasi Serapan Kadar (ug/ml) Kadar (%)
1 0,291 5,159 103,17
2 0,291 5,159 103,17
3 0,290 5,135 102,70
Rata-rata 5,151 103,01
SD 0,014 0,271

e Formula 2 (F2) hari ke-28

Replikasi Serapan Kadar (pug/ml) Kadar (%)
1 0,271 4,786 95,72
2 0,274 4,833 96,65
3 0,274 4,833 96,65
Rata-rata 4,817 96,34

SD 0,027 0,54
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e Formula 3 (F3) hari ke-2

Replikasi Serapan Kadar (ug/ml) Kadar (%)
1 0,290 5,135 102,70
2 0,289 5,112 102,23
3 0,291 5,159 103,17
Rata-rata 5,135 102,70
SD 0,024 0,47

e Formula 3 (F3) hari ke-28

Replikasi Serapan Kadar (pg/ml) Kadar (%)
1 0,277 4,902 98,04
2 0,276 4,879 97,58
3 0,276 4,879 97,58
Rata-rata 4,887 97,73
SD 0,013 0,27

e Formula 4 (F4) hari ke-2

Replikasi Serapan Kadar (pg/ml) Kadar (%)
1 0,289 5112 102,23
2 0,289 5112 102,23
3 0,289 5112 102,23
Rata-rata 5,112 102,23
SD 0,000 0,00

e Formula 4 (F4) hari ke-28

Kadar terukur

Replikasi Serapan Kadar (%
1 0,280 4,949 98,98
2 0,277 4902 98,04
3 0,276 4,879 97,58
Rata-rata 4,910 98,20
SD 0,036 0,71
Keterangan :
_ serapan—0,0191
Kadar terukur (pg/ml) = — o052
Kadar (%) — Kadar terukur X 100%
kadar teoritis

— kadar ;erukur x 100%
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Lampiran 4. Uji aktivitas antioksidan gel vitamin C metode peredaman
DPPH

a. Penentuan panjang gelombang maksimum

Panjang Absorbansi Panjang Absorbansi

gelombang (serapan) gelombang (serapan)
600 0,357 545 0,607
595 0,369 540 0,640
590 0,383 535 0,670
585 0,399 530 0,694
580 0,415 525 0,708
575 0,434 520 0,712
570 0,455 515 0,703
565 0,480 510 0,682
560 0,508 505 0,652
555 0,539 500 0,615
550 0,573

Panjang gelombang maksimum yang diperoleh dari scanning larutan DPPH
dengan konsentrasi 0,5 mM adalah pada 520 nm dengan serapan 0,712

b. Penentuan operating time

WakFu Absorbansi Wak'Fu Absorbansi Wak'gu Absorbansi

(menit) (menit) (menit)
1 0,703 11 0,702 21 0,705
2 0,703 12 0,704 22 0,705
3 0,705 13 0,705 23 0,704
4 0,703 14 0,705 24 0,703
5 0,704 15 0,705 25 0,703
6 0,704 16 0,704 26 0,705
7 0,704 17 0,704 27 0,704
8 0,705 18 0,703 28 0,703
9 0,705 19 0,704 29 0,704
10 0,706 20 0,705 30 0,703

Scanning operating time menunjukkan bahwa pada interval waktu 0-30 menit
larutan DPPH stabil yang ditandai dengan serapan yang stabil.



C.

Hasil uji peredaman DPPH

e Formulal (F1) hari ke-2
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Konsentrasi Serapan Serapan % Persamaan ICsp  Rata-
VitaminC DPPH  Sampel inhibisi Regresi Linear (ug/ml) rata
(Hg/ml) ICso
(Hg/ml)

1 0,669 5,52

2 0,639 9,69 _

3 0708 0607 1430 YT INEAO 10240

4 0,550 22,37 ’

5 0537 24,16

1 0,668 5,62

2 0,639 9,69 ~

3 0708 0608 1419 YTALXEST 40107 10157

4 0549 22,47 !

5 0,537 24,16

1 0,693 2,06

2 0,651 8,02 ~

3 0708 0614 1328 YT 2ENAE0 0195

4 0,576 18,64 ’

5 0,547 22,75
e Formulal (F1) hari ke-28
Konsentrasi Serapan Serapan % Persamaan ICso Rata-
VitaminC DPPH  Sampel inhibisi Regresi Linear (ug/ml) rata
(Hg/ml) ICso

(Hg/ml)

1 0,652 8,50

2 0,613 13,95 ~

3 0712 0599 1587 YT 4PZASZ 10780

4 0,559 21,53 ’

5 0,528 2581

1 0,652 8,43

2 0612 14,04

3 0712 0597 1615 YTEEXAHI 10704 10,755

4 0,559 21,49 ’

5 0,527 25,98

1 0,652 8,50

2 0613 13,95

3 0712 0598 1601 YTHZRNCAI0 19773

4 0,558 21,57 ’

5 0528 2581




e Formula 2 (F2) hari ke-2
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Konsentrasi Serapan Serapan % Persamaan ICsy  Rata-
VitaminC DPPH  Sampel inhibisi Regresi Linear (ng/ml) rata
(ng/ml) ICso
(ug/ml)

1 0,669 5,52

2 0,639 9,69 _

3 0708 0607 1430 Y7492 10240

4 0,550 22,37 ’

5 0,537 24,16

1 0,668 5,62

2 0,639 9,69 _

3 0708 0608 1419 YIRS 9974 9975

4 0,549 22,47 ’

5 0,537 24,16

1 0,673 4,99

2 0,645 8,90 _

3 0708 0611 1367 YTHEINDI08 9986

4 0,553 21,94 ’

5 0,541 23,59
e Formula 2 (F2) hari ke-28
Konsentrasi  Serapan Serapan % Persamaan ICso  Rata-
VitaminC  DPPH  Sampel inhibisi Regresi Linear (ug/ml) rata
(ug/ml) ICs0

(ug/ml)

1 0,650 8,71

2 0,608 1461

3 0712 0589 1728 YTAIIACSZ00 g0

4 0,562 21,07 ’

5 0,528 25,84

1 0,651 8,57

2 0,608 14,61 B

3 0712 0588 1742 YIRS 0067 10,950

4 0,565 20,65 ’

5 0,527 25,98

1 0,652 8,50

2 0,609 14,47 B

3 0712 0589 1728 YTHEIENIASSZ 10903

4 0,566 20,51 ’

5 0,526 26,12




e Formula 3 (F3) hari ke-2
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Konsentrasi Serapan Serapan % Persamaan ICsy  Rata-
VitaminC DPPH  Sampel inhibisi Regresi Linear (ng/ml) rata
(Hg/ml) ICs0
(Hg/ml)

1 0,658 7,06

2 0,631 10,88 B

3 0708 0585 1737 VTN g 268

4 0,542 23,45 ’

5 0,517 26,98

1 0,652 7,91

2 0,633 10,54 ~

3 0708 0584 1749 YIS0 9283 9308

4 0,544 23,15 ’

5 0,517 26,98

1 0,653 7,71

2 0,633 10,54 ~

3 0708 0581 1791 YTOIINLH0 9373

4 0,546 22,88 ’

5 0,515 27,23
e Formula 3 (F3) hari ke-28
Konsentrasi Serapan Serapan % Persamaan ICsp  Rata-
VitaminC  DPPH  Sampel inhibisi Regresi Linear (ug/ml) rata
(ug/ml) ICs0

(Hg/ml)

1 0,686 3,66

2 0,659 7,46 _

3 0712 0613 1387 YT HOXLIOL 90385

4 0,577 18,93 ’

5 0,550 22,75

1 0,690 3,16

2 0,657 7,70 B

3 0712 0616 1355 Y7L 19263 10343

4 0,578 18,88 ’

5 0,549 22,88

1 0,690 3,12

2 0,657 7,74 B

3 0712 0619 1308 YT RNLIM 1038

4 0,581 18,36 ’

5 0,549 22,88




e Formula 4 (F4) hari ke-2
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Konsentrasi Serapan Serapan % Persamaan ICsy  Rata-
VitaminC DPPH  Sampel inhibisi Regresi Linear (ng/ml) rata
(Hg/ml) ICs0
(ng/ml)

1 0,665 6,07

2 0,613 1345

3 0708 0579 1822 yz‘r‘f%ggg;f“ 9,833

4 0,545 23,02 o

5 0,529 25,28

1 0,664 6,21

2 0,613 1342

3 0708 0577 1850 Fﬁ{lgg;gg’?ﬁ 9,946 9857

4 0,545 23,02 o

5 0,531 25,00

1 0,664 6,17

2 0,613 13,46

3 0708 0576 1864 VT ?,?%8;(;22(,3926 9,791

4 0,545 23,08 s

5 0,528 25,40
e Formula 4 (F4) hari ke-28
Konsentrasi Serapan Serapan % Persamaan ICsp  Rata-
VitaminC  DPPH  Sampel inhibisi Regresi Linear (ug/ml) rata
(ng/ml) ICs0

(Hg/ml)

1 0,655 8,08

2 0,627 11,94

3 0712 059 16,29 y=;1,(_5%3;<;§é963 10,131

4 0,557 21,77 o

5 0,524 26,38

1 0,653 8,29

2 0,625 12,22 ~

3 0712 0599 1587 V° ‘r"f%3;;63é347 10,383 10,251

4 0,557 21,77 o

5 0,527 25,98

1 0,655 8,08

2 0,626 12,08

3 0712 0596 1629 YTHITNSAST 10939

4 0,557 21,77 o

5 0,526 26,12
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Lampiran 5. Data pemeriksaan sifat fisik formula optimum gel vitamin C

a. pH
. pH
Replikasi Hari ke-2 Hari ke-28
1 3,94 3,72
2 3,96 3,72
3 3,98 3,72
Rata-rata 3,96 3,72
SD 0,02 0,00
b. Viskositas
I Viskositas (dPas)
Replikasi Hari ke-2 Hari ke-28
1 1900 1900
2 1900 1900
3 2000 1900
Rata-rata 1966,67 1900
SD 57,74 0,00

c. Daya sebar

Daya sebar (cm)

Replikasi Hari ke-2 Hari ke-28
1 51 4,83
2 4.8 4,76
3 5,0 4,90
Rata-rata 4,97 4,83
SD 0,15 0,07

d. Daya Lekat

— Daya Lekat (detik)
Replikasi Hari ke-2 Hari ke-28
1 0,35 0,40
2 0,41 0,38
3 0,41 0,30

Rata-rata 0,39 0,36

SD 0,04 0,06




e Kadar hari ke-2

112

Replikasi Serapan Kadar (ug/ml) Kadar (%)

1 0,289 5,116 102,32

2 0,284 5,032 100,64

3 0,284 5,020 100,40

Rata-rata 5,056 101,12

SD 0,060 1,060

e Kadar hari ke-28
I Kadar terukur

Replikasi Serapan (ug/ml) Kadar (%)

1 0,279 4,923 98,46

2 0,280 4,942 98,84

3 0,276 4,881 97,62

Rata-rata 4,915 98,31

SD 0,027 0,624

Keterangan :

Kadar terukur (ug/ml) =
Kadar (%)

serapan—0,0191
0,0527

Kadar terukur
=——x 100%
kadar teoritis

— kadar terukur X 100%

5



e Aktivitas antioksidan hari ke-2
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Konsentrasi Serapan Serapan % Persamaan ICsy  Rata-
VitaminC DPPH  Sampel inhibisi Regresi Linear (ng/ml) rata
(Hg/ml) ICs0
(ng/ml)

1 0,665 6,07

2 0,613 1345

3 0708 0579 1822 yz‘r‘f%ggg;f“ 9,722

4 0,545 23,02 o

5 0,529 25,28

1 0,664 6,21

2 0,613 1342

3 0708 0577 1850 Fﬁ{lgg;gg’?ﬁ 9,862 9915

4 0,545 23,02 o

5 0,531 25,00

1 0,664 6,17

2 0,613 13,46

3 0708 0576 1864 VT ?,?%8;(;22(,3926 10,160

4 0,545 23,08 o

5 0,528 25,40
e Aktivitas antioksidan hari ke-28
Konsentrasi  Serapan Serapan % Persamaan ICso  Rata-
VitaminC  DPPH  Sampel inhibisi Regresi Linear (ug/ml) rata
(ng/ml) ICs0

(Hg/ml)

1 0,655 8,08

2 0,627 11,94

3 0712 05% 1629 Y° ?'9%3;;82563 10,440

4 0,557 21,77 o

5 0,524 26,38

1 0,653 8,29

2 0,625 12,22 ~

3 0712 0599 1587 V° ‘r"f%3;;63é347 10820 10,635

4 0,557 21,77 o

5 0,527 25,98

1 0,655 8,08

2 0,626 12,08

3 0712 059 1629 YTITXSIT g6

4 0,557 21,77 o

5 0,526 26,12
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Lampiran 6. Data hasil analisa dengan Software Design Expert versi 7.1.1
a. Hasil Analisa dengan Software Design Expert respon viskositas

File Edit View Display Options Design Tools Help
NIRRT
2 Notes for formula optimum.
A o =
S——— y* Transform | | Effects | Lk anova EDlaansﬂcs

£ surmary | | | |
L Graph Colums. | |Use your mouse to right click on individual cells for definitions.
- 2] Evaluation
- ] Analysis
[ Viskositas (Analy
‘] Daya lekat (Analyze [—]

| |Response 1 Viskositas

ANOVA for selected factorial model
Analysis of variance table [Partial sum of squares - Type Iii]
(- Sum of Mean F pvalue
|7 Porgeseran viskost || SUT® Squares Square Value Prob>F
. 1 Kadar awal (analyz |__| Mot 9.331E+008 3127E+008 1806.12 <0.0001  significant
. | Kadar akhir (Analyz | _| A-PropilenGlii 4260208 4260208 2461 0.0011
- 4] 1050 awal (Analyze || B-Metil seluios 933754006 9.337E+008 5393.13 <0.0001
7 cs0 aknir (Anayze || 48 1102.08 110208 064 0.4480
3 optmization |__|PureError 1385000 173125
& = Cor Total 9.304E4008
P4 Graphical u
. %] Point Pregiction

|__|The Model F-value of 1806.12 implies the model is significant. There is only

|__|20.01% chance that a "Model F-Value" this large could accur due to noise.

|| values of "Prob » F* less than 0.0500 indicate model terms are significant
|| Inthis case 4, B are significant model terms.
Caeflicierts || values greater than 0.1000 indicate the mode terms are not significant

Ecuuations | |ithers are many insignificant model terms (ot counting those required to support hierarchy),

model reduction may improve your model,

4161 R-Squared
1701.25 Ad|R-Squared
245 Pred R-Squared
3116250 Adeq Precision

File Edit View Display Options Design Tools Help

SETEEEEEEE
2] Notes for formula optimum.
Design (Actual)
- ] Summary |
L Graph Columns.

y* Transform Etfects | L anOwA ., Diagnostics

. % Evaluation Coefficient Standard 95% CI
] Analysis
[} Viskositas (Analy
] Daya lekat (Analyze [—|
. J] Daya sebar (Analyz [—]
] Pergeseran viskosit [—|
. §] Kadar awal (Analyz |__|4B a5 0 e
1 Kadar aknir (analyz |_|
- ] 150 awal (Analyze | _|
7 1c50 sk (Anaiyzes | |
- fid Optmization |__| Final Equation in Terms of Coded Factors:
] Mumerical
[ Graphical
%) Point Prediction

Factor Estimate Error High
Intercept 170125 1201 1728.95
A-Propien Glkol 59.53 12m 87.28
B-Metil selulosa 882.08 1201 909.78

Viskostas =
70125
+59.58 A
Top reeetE e
T anova | 958 *A*B
R-Seared
Coefficierts || Final Equation in Terms of Actual Factors:

Exuations

Viskositas =
-3031.65667

+21.50000 * Propilen Glikol
+1821.66667 * Metl selulosa 4000

-3.83333 *Propien Glkol * Meti selulosa 4000
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1 Notss for formula optimum
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% ANOYE, ED\agnasﬂcs EMade\Graphs

1] Graph Coums
] Evaluation
] Analysis
- [ viskositas (Analy
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Design-Expert® Software
Viskositas

Color points by value of

1 Daya sebar (Analyz Viskositas:
- ﬂ Pergeseran viskosit 2100

] Kadar awal (Analyz

4 740

.. 1] Kadar aknir (Analyz
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| Diagnostics Teal
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IZ Morma| Plat

& vs. Pred

F
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Pred. vs. Actual
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ENEE )

8vs. Factor

Color by [Viskositas ~
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Normal Plot of Residuals
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-
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Notes for formula optimum

y* Transtorm

|- Graph Columns
2] Evaluation
] Analysis
[}y viskositas (analy
1] Daya lekat (Analyze
|1 Daya sebar (Analyz
|1 Pergeseran viskostt
7 Kadar awal ganalyz
7 Kadar aknir (Analyz
17 1050 awal (Analyze
] 150 aknir (Analyze:
-AJ Optimization
1] Numerical
9 Graphical
¥ Point Prediction

Design-Expert® Software
Viskositas
# Design Poinfs

| B-2.000
4 B+3.000

X1 = A: Propilen Glikol
X2 = B: Melil selulosa 4000

[@angaste sheet[ 1
efaut

|EET—_

[ ]

Viskositas

£ etfects |Jrl,- ANOVA |ED\agnosﬂcs |« pocielGraphs

Interaction

2700 —

2200 —

1700 —

1200 —

700 —

B: Konsentrasi Metil selulosa 4000 (%)

10.00 12,50 15.00 17.50 20.00
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b. Hasil Analisa dengan Software Design Expert respon Daya Lekat

File

Edit View Display Options Design Tools Help.

DSE| &2

82w

(23 Notes for formula optimum.
Design (Actual)
Summary

1] Graph Columns

4] Evaluation

H] Analysis

§] Viskositas (Analyze
[F) Daya lekat (Analyz

Point Prediction

Top
ANOYA
R-Souared

Coefficients

y* Transtom

[ Efteats

o

=

ANOVA

E Diagnostics

| Mol Graphs

|__|Use your mouse to right ciick on individual cells for defintions.

Response

2

Daya lekat

ANOVA for selected factorial model

Analysis of variance table [Partial sum of squares - Type Il

The Hodel F-value of 6.38 implies the model is significant. Thers is only

|__|a 1.62% chance that a "Model F-Value" this large could occur due to noise.

Values of "Prob > F* less than 0.0500 indicate model terms are significant.
|__|Inthis case B are significant medel terms.

|__|Values greater than 0.1000 indicate the model terms are not significant.

. Sum of Mean F p-value
) Daya sebar (Analyz [—|
] Pergeseran visost || 5941 Squares df Square Value Prob>F
] Kadar awal analyz || Mode! 0.023 3 7718003 639 00162 significant
| Kadar akhi (Analyz |_| A-Propilen Gli  6075E-003 1 6075E-003 503 00552
§] 1050 awal (Analyze || B-Metil seluios 0017 1 0017 1397 0.0057
1) res0 anir (snaiyzer || A3 2083E-004 1 2083E004 017 06389
4 Optiization Pure Error 9867E-003 8 1.208E-003
gl | |corTotl 0033 B
7 Graphical

Ifthere are many insignificant model terms. (not counting those required to support hisrarchy),

I Equations

|_|model reduction may improve your mode,

R-Squared
AdiR-Squared

Adeq Frecision

Pred R-Squared

0.7055
05951
0.3374
5979

Top
ANOYA
R-Scuared

Coefficients

I Eguations

|__| Final Equation in Terms of Actual Factors:

-333333E-004

-0.023 A
*B

*ATB

+0.037

-4 167E-003

Daya lekat =
+0.26000
*Fropilen Giko

+0.10000 * Meil seiulosa

|
4000

-1.66667E-003

* Propilen Glikol * Metil selulosa 4000

File Edit View Displsy Options Design Tools Help
D[ 4[%(e] 8170
|2 Notes for formula optimum.
A N 1 .
Transform Effects ANOVA |12, Diagnostics | [+ Model Graphs

Design (Actual) y 3 143 s Do L s
5] Sunmary | | | | | | @
L] Graph Columns.
2 Evaluation | Cosficient Standard 5%l 9% Cl

Ll Analysis Factor Estimate df Error Low High VIF
) viskositas (analyze [

Intercept 046 1 0.010 044 049

[F) Daya lekat (Analyz [—|
: A-Propien Glkol 0023 1 0010 0045 6.400E-004 1.00
] Daya sebar (Analyz |—]
; | |Beti seluosa 0.037 1 0.010 0018 0.061 1.00
§] Pergeseran viskosit |—|
] Kadar awal (Analyz || AB 4.1B7E-003 1 0.010 0027 0.019 1.00
) Kadar akhir (Analyz |__|
§7 1050 awal (Analyze | _|
] 1c50 aknir (Analyzer

4 Optimization |_| Final Equatian in Terms of Coded Factors:
31 Numerical
!ﬂ Gl Daya lekat =
] Point Prediction 0

4
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File Edit View DisplayOptions Design Tools Help

D@ %] @2

L) Hotes for formula optimum.
| Design (Actual)

-] Graph Colums.
- ©] Evaluation
] Analysis
§] Viskositas (Analyze
-[) Daya lekat (Analy:
§] Daya sebar (Analyz
‘[ Pergeseran viskost
- §] Kadar awal (Analyz
-] Kadar akhir (Analyz
] 1c50 awal (Analyze
] 150 akhir (Analyze:
-4 Optimization
«1¥] Mumerical
B Graphical

%] Point Prediction

[EameE] st 1
ault
@m

¥ manstorm | | Effects |-LL awova |@D\sgnus‘tms | Mokt Graphs

Design-Expert® Software
Daya lekat
# Design Points

| B-2.000
A B+3.000

X1 = AZ Propilen Glikol

X2 = B: Melil selulosa 4000

Dava lekat

Interaction

B: Konsentrasi Metil selulosa 4000 (%)

Konsentrasi Propilen Glikol (%)
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O|w|m| :|%|e] &%

(21 Notes for formuls optimum
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- L] Graph Columns
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~ | Analysis

- ] Viskositas (Analyze
-[) vayalekat (analy:
1 Daya sebar (Analyz
Jj Pergeseran viskosit
Kadar awal (Analyz
Kadar akhir (Analyz
C50 awal (Analyze
- 1 1050 akhir (Analyzes
- &3 Optimization

«1¥] Numerical

T
| Diagnostics Taal
Lizgnostics Inluence

¥ Studentized

IE Mormal Fiot

8vs. Pred

F

& vs. Run
Pred. v, Actual
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e
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Design-Expert® Software
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Color points by value of
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0.36
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c. Hasil Analisa dengan Software Design Expert respon Daya Sebar

File Edit View Display Options DesignTools Help

MEEEEEERE]
[F ttects | L% anova @Diegnnms

|22 Hotes for formula optimum. N
y* Transtorm

|| 113 Desion (actual
2 e L1 1 :
- L] Graph Columns. | |use your mouse to right click on individual cels for definitons. @
£ Evaluation | [Response 3 Daya sebar
B Analysss ANOVA for selected factorial model
§] Viskostas (Analyze | | . - "
Analysis of variance table [Partial sum of squares - Type il
§] Daya lekat (Analyze |
Sum of Mean F p-value
[F) Daya sebar (Analy |—|
] Bergeseran vistost || $99ree Squares df Square Valve  Prob>F
[ Kadar awsl (Anaiyz || Mode! 11.03 3 368 5882 <0.0001  significant
|1 Kadar akhir (Analyz | _| A-Propilen Gli & 3335004 1 8333004 0.013 09109
1] 1050 awal (Analyze | _| B-Metil seiutos 11.02 1 11.02 17633 <0.0001
$1 1050 it anayzsi || a8 75005003 1 75005003 012 0.7380
g Optimizstion | |PureError 0.50 8 0.083
phifmedcal | [corTota 1183 1
% Graphical
#] Point Prediction

|__|he lodel F-value of 58.82 imples the model is significant. There is only
|| 0.019% chance that a "Model F-Value® this large could occur due to noise.
Tp
ANOVA Valuss of "Frob = F" less than 0.0500 indicate mode! terms are sionificant
R-Squared Inthis case B are significant mode terms.

Coefficients Values greater than 0.1000 indicate the model terms are not significant.

Ifthere are many insignificant model terms (not counting those required to support hisrarchy),

model reduction may improve your model

|5t 0ev 0.25 R-Squared 08566
_Mean 521 AdjR-Squared 05404
_Jevew 480 Pred R-Squared 05024
_|eress 113 Adeq Precision 13625

ns Design Tools Help

D] [m|e| &2
(21 Hotes for formuls optimum. [ . o
—— y* Transform Effects L% anova [ Disgnostics
] Summary | | |
~ L] Graph Columns.
] Evaluation
- ] Analysis
] Viskositas (Analyze
Daya lekat (Analyze
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-4

B
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bl

Coefficient Standard

| |Factor Estimate Error

| |Imtercept 521 0072
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Pergeseran viskost
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Kadar akhir (Analyz
1C50 awal (Analyze |_|
7 res0 aknir (anatyzer | _|

A Optirization Final Equation in Terms of Coded Factors:
-11] Numerical B
5 Graphical
~ ¥] Point Prediction

Daya sebar
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Top 088
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" Romeed |
" Costficents | || Final Equation in Terms of Actual Factors:

Daya sebar =
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-0.02685T  * Propilen Giikol
-2.06667 * Meti selulosa 4000

~0.010000 * Propilen Glikol * Mefil seluiosa 4000
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[l Diagnostics | |- Mol Graphs

Design-Expert® Software
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D. Hasil Analisa dengan Software Design Expert respon Pergeseran
Viskositas

File

Edit View Display Options Design Tools Help

NEEIREE R

|22 Notes for formula optimum.
Design (Actual)

[ eteats | anova

A
y* Transfom Hr

.= Diagnastics

| Mol Graphs

Summary

1 Graph Columns.

. ] Evaluation

] Analysis
L viskostas (Analyze

L. {7 1050 akhir (Analyzer
4] Optimization
1.3%] Numerical
Graphical
Point Frediction

Top
ANOVA
R-Souareit
Coetiicierts

| |Response 4

11 Daya lekat (Analyze [—|
{1 Daya sebar (Analyz [—|
[ pergeseran viskc |—
) Kadar awal (Analyz ||
] Kadar akhir (Analyz |__|
i- 1] 1c50 awal (Analyze | _|

|__|The Model F-value of 23 28 implies the mode!is significant. There is only

|__|Values of "Prob > F less than 0.0500 indicate modelterms are significant

|__|Inthis case B are significant medel terms.

madel reduction may improve your model

Use your mouse to right ciick on individual cells for defintions.

Pergeseran viskositas
ANOVA for selected factorial model
Analysis of variance table [Partial sum of squares - Type il

Sum of Mean
Source Squares df Square
Model 4047 3 1349
A-Propiten Gli 1.08 1 1.08
B-Metil selulos 3877 1 3877
HE: 061 1 061
| |pure Error 464 8 058
| |corTotal 4511 11

|__|a0.03% chance that a "Model F-Walue" this large could occur due to noise.

\alues greater than 0.1000 indicate the model terms are not significant.

R-Squared
AdjR-Squared
Fred R-Squared
Adeq Precision

Value
2328
1.87
66.92
1.06

| |1#there are many insignificant model terms (not counting those required to support hierarchy),

pvalue
Prob>F
0.0003
0.2082
<0.0001
03341

significant
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Coefficients
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Intercept

| A-Propilen Glikol

B-Metil selulosa
AB

Coefficient
Estimate df
567 1
-0.30 1
-180 1
023 1

Final Equation in Terms of Coded Factors:

Pergeseran viskositas =

+567

-030 *A
-1.80 B
+023 *A*B

__| Final Equation in Terms of Actual Factors:

Pergeseran viskositas =

+18.95000

Standard

Error

-0.23600 * Propilen Glikol

-4.95000 * Metil selulosa 4000

+0.090333 * Propilen Glikol * Metil selulosa 4000

9% CI
High
618
0.21
EE
0.73

VIF

1.00
1.00
1.00
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