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2.1.Menggambar menggunakan website marvin sketch

Chemicatze + v - B8 x

CrQ Chemicalize  calculation  Search Drawing  Batch

Marvin JS & SwitchbacktoMarvinPro & Download [ Exportimage
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Mengetikan marvin sketch pada mesin pencarian — kemudian masuk website
chemaxon — mencari bagian supporting and education — pilih bagian try
online — kemudian pilih sign up for free — pilih draw — gunakan marvin
JS — gambar struktur — pilih export kemudian di simpan menggunakan jenis
file .sdf dan export ke file SMILE
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2.2. Penggunaan metode semiempiris AM-1

o0 Chemicaize - nstent Cheminfor X @ Cpt + ST

€ > C A Notsecure | scbdd.com),

Molecule =T Propare file for MOPAC optimizing (& Gptiniiaation resulis

©Q What is ChemMOP?

Success!

Your input information

click here to view the result.

Force Field working with MOPAC2012
H P Type here to search

Ketikan Chemdes pada mesin pencarian — masuk website — kemudian pilih
tools — pilih ChemMop — output format pilih MDL MOL format (SDF) —
masukkan SMILES yang didapatkan dari marvin sketch — submit

2.3. Hasil perhitungan AM-1

o Chemicalize - Instant Cheminferr X | @ Optimizati

> C A Notsecure | sebddcom/mol

o tion x

'ARC’ FILE:

H A Type here to search
Pilih click here — kemudian akan muncul beberapa deskriptor.




58

2.4. Perhitungan deskriptor

9 Chemicalize - Instam Cheminfor: X Q) Upless Fles-ChamDes-bolsee - X @ Optimization Took-Resuls-Cherr % | 4

€ > C A Notsecure | schdd.com/chemies/start/ e v O
# Use SMILES to calculate molecular descriptors

2D descriptors calculation | 3D descriptors calculation  Molecular fingerprints calculation

Select 20 Descrigtars
SMILE:
Constitutian(30) v Ingut your SMILES,

©) View your melecule
® Submit and calculaion

# Upload file (Formats: *.smi, *.sdf)
20 descriptors calculation | 30 descriptors caiculation  Molecular fingerprints caculation

Select 2 Descriptors

Constitutan(3o) ~ Chaose File | Mo file chosen

H P Type here 1o search
Pilih menu web server — pilih custom computation — masukkan file struktur

O View your molecule

atau SMILE — menghitung deskriptor 2D dan 3D deskriptor — untuk 3D

deskriptor dapat memilih metode semiempiris — pilih calculate.

2.5.Hasil perhitungan deskriptor

00 Chemicalize - lnstant Cheminfor X @ Fesults nChemDes X | @) Optimization TookResuti-Chem X | i = B X

€ > C A Notsecurs | scbdd.com/chemdes/file-3/ 2 & 00 :

ChemDes

An integrated web-based platform for molecular dest

index Smiles Haray3D SPAN W3D  GeDi  Sefifi3D MEcc grav  ngr  SEig  ASPAN AGDD

cie(ee(c2ctforelc(c2)0)CCe(E(cc1)O)0)0)0 131202 6348 990066 12152 0812 0992 43469 3795 332103 0445  16198¢

s 4
® Il 4

e o

NonCommercial-ShareAlike 4 0 intesnational License [
Vists since Mar 3, 2015 i

n P Type here to search
hasil perhitungan muncul — pilih download.
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3. nilai IC50 antosianin dan turunannya dari Kahkonen, M dan M, Heinonen
(2003).

DPPH MeLo emulsion LDL I\Ssh(o

compound 17uM 50pM  250pM 25pM  10pM 25 uM 50 uM
Pelargonidin 31+0 45+ 0 49+ 1 8+1 31+4 92+0 -310
Cyanidin 33+0 5615 84+0 -3+1 94+0 98+0 -18+1
Delphinidin 42+1 67+5 83+1 30 94+0 98+0 14+2
Peonidin 33+0 49+2 84+1 6+0 50+1 95 +1 21+15
Petunidin 101 38+2 74%3 2+1 7+1 -3+4 -22+7
Malvidin 24+1 63+1 880 24+2 84+1 97+0 -21+3
Pelargonidin-3-glucoside 20+0 44+3 68+0 -17+1 -23+2 2+1 33+2
Cyanidin-3-glucoside 32+1 52+2 830 9+1 92+0 92+0 20+1
Delphinidin-3-glucoside 42+1 51+4 70+1 5+1 0+1 93+0 18+15
Peonidin-3-glucoside 26+1 43+1 47+3 5+9 7+1 97+0
Petunidin-3-glucoside 23+1 60+4 87+2 -20+1 59+5 8310 33110
Malvidin-3-glucoside 26+1 82+0 9041 -17+1 -13+1 14+1 -13+1
Cyanidin-3-galactoside 25+0 47+1 8510 86+1 89+0
Peonidin-3-galactoside 20+1 -6+4 88+1 -8+2 97+0
Malvidin-3-galactoside 22+0 25+3 77+2 91+2 98+0
Cyanidin-3-arabinoside 26+0 5045 7610 98+0 99+0
Peonidin-3-arabinoside 6+0 20+6 7243 -19+1 94+0
Cyanidin-3-rutinoside 25+0 21+6 78+4 11+3 77+0
Delphinidin-3-rutinoside 32+2 -57 £13 47+6 98+0 98+0
Cyanidin-3,5-diglucoside 21+0 40 £2 7741 11+1 53+2
Malvidin-3,5-diglucoside 14+0 49 +0 730 10+0 25+2
Cyanidin-3-(xylosyl-glucoside)-5-galactoside 22+0 37 £7 9443 4+1 98+0
Cyanidin-3-(coumaroyl-xylosyl-glucoside)-5- 26 +0 38 +4 74+1 98+0 97+1

galactoside
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4. Hasil Analisis LOO
4.1.Hasil LOO Persamaan 1

TASA (total
polarity number hydrofobic surface
Log IC50 (chemopy) energi pembentukan area)
senyawa eksperimen koefisien
) koefisien nilai  koefisien nilai koefisien nilai

Cyanidin - R
1519 1538070266  0.06825525 36 0.00373299 173.83468 0.0086675 226.963
Delphinidin - -
1.623 1.504558438 0.076833465 39 0.00395593 221.62713 0.0099935 191.351
cyanidin-3-glucoside - R
1505 1.443881201 0.069623194 59  0.0036266 367.41803 0.0087981 287.729
delphinidin-3-glucoside - -
1.623 1.529088267 0.066879181 62 0.00360783 454.35412 0.0085982  247.227
malvidin-3-glucoside - R
1415 1508086536  0.059840081 66 0.00299371 324.25053 0.0082452 388.083
pelargonidin-3-glucoside - -
1.301 1.544572758 0.067017145 54 0.00362878 359.70066 0.0085997 292.715
petunidin-3-glucoside - R
1.362 1528424158 0.066758266 64 0.00360777 44227463 0.0085836 317.327
cyanidin-3-galactoside - -
1.398  1.46981824 0.073747092 59 0.00398495 409.35047 0.0091939 287.618
peonidin-3-arabinoside - R
0.778 1.411281393  0.02989902 56 0.00135547 351.07820 0.0041722 351.042
cyanidin-3-rutinoside - -
1.398  1.82496928 0.071744287 79  0.0051615 403.34717 0.0086936 381.211
delphinidin-3-rutinoside - R
1505 1.520049036 0.068011429 82  0.0036175 616.64253 0.0087524 326.251
cyanidin 3-O-[6-O-((E)-

p-coumaroyl)-2-O-(beta-

D-xylopyranosyl)-beta-D-

glucopyranoside]-5-O- - -
beta-D-galactopyranoside 1415 2212751914 0.059827609 115 0.00403032 780.02942 0.0086238 502.724
cyanidin 3-O-[2-O-(beta-

D-xylopyranosyl)-beta-D-

glucopyranoside]-5-O- - -
beta-D-galactopyranoside 1.342 1587220196 0.065115676 100 0.00351373 819.73951 0.0085313 359.373
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dipole (debye)

Log P Y Y- (Y-
' il "2 2
Senyawa - efisie nilai | Koefisie  nila y Yy oY) r:i I:; Yratg'ma) Q
n n i
Cyanidin -
0.06448 5.369 0.12376 29 1.392 0.1 0.015774 1.3 0.1 0.01432
443 59 864 09 914 26 254 99 20 984
Delphinidin - -
0.06478 5.245 0.18673 2.6 1.860 0.2 0.056314 1.3 0.2  0.05036
572 62 93 15 531 37 209 99 24 537
cyanidin-3- -
glucoside 0.06632 5.830 0.15495 0.3 1.360 0.1 0.021014 1.3 0.1 0.01130
374 7 867 82 186 45 446 99 06 975
delphinidin- - -
3-glucoside 0.05816 5.099 0.13447 0.0 1625 0.0 0.000006 13 0.2 0.05037
452 56 655 88 867 03 8488 99 24 659
malvidin-3- -
glucoside 0.03869 2.808 0.13133 0.6 1269 01 0021181 1.3 0.0 0.00026
973 87 512 94 432 46 252 99 16 138
pelargonidin - - -
-3-glucoside  0.06071 1592 0.13333 0.6 1.328 0.0 0.000772 1.3 0.0 0.00955
69 17 83 34 824 28 492 99 98 95
petunidin-3- - -
glucoside 0.05752 3162 0.13367 0.3 1351 0.0 1.3 0.0 0.00137
749 09 393 91 889 10 0.0001 99 37 438
cyanidin-3- - -
galactoside 0.07002 5.248 0.15266 03 1236 0.1 0026181 1.3 0.0 0.00000
635 19 552 82 133 62 539 99 01 1
peonidin-3- - - -
arabinoside 0.01318 4.280 0.09835 13 1218 04 0194270 13 0.6 0.38520
581 20 157 24 912 41 729 99 21 976
cyanidin-3- - - - -
rutinoside 0.02972 8477 0.02558 0.7 1825 04 0182560 1.3 0.0 0.00000 02'30
449 43 36 66 211 27 881 99 01 1 )
73
delphinidin- - - -
3-rutinoside 0.06024 5.107 0.13970 1.0 1.554 0.0 0.002472 1.3 0.1 0.01130
318 76 665 61 878 50 882 99 06 975
cyanidin 3-
O-[6-0-((E)-
p.
coumaroyl)-
2-O-(beta-
D- - -
8.259  0.02451 1.047 03 0135053 13 0.0 0.00026
xylopyranos ~ 0.06348 1.7
yi)-beta-D- 284 01 997 12 474 67 202 99 16 138
glucopyrano
side]-5-O-
beta-D-
galactopyran
oside
cyanidin 3-
O-[2-0O-
(beta-D-
xylopyranos ) ) } )
yl)-beta-D- 5.248 0.11790 1.419 0.005867 1.3 0.00317
glucopyrano 0'(1‘?7704 13 638 ?ég 019 g? 416 99 %g 901
side]-5-0O-
beta-D-
galactopyran
oside
Jumlah 0.661566 0.53753
994 821
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TASA (total ionization
energi pembentukan hydrofobic surface dipole (debye) potentional (EV)
area)
Log
IC50 .
koefisie
senyawa Eksper
imen ! koefisi Koefisi
) koefisien  nilai FOCHSIE itai FOEHSE itai koefisien  nilai
cyanidin 151010  0.0062934 - - - 8.000
1.519 1 1 173.83468 0.01136 226.963 0.15521  5.36959 0.32899 8
pelargonidin 118713  0.0059163 - - - 7.912
1491 3 1 132.76618 0.01065 262.375 0.15231  4.00476 0.347338 6
petunidin 0.96588  0.0054902 - - - 8.055
1.000 7 5 21183601 0.01005 270.994 0.13664  6.39999 0.354904 8
cyanidin-3-
glucoside 0.91740  0.0057469 - - - 8.036
1.505 7 3 367.41803 0.01042 287.729  0.14985  5.83077 0.372935 5
delphinidin-3-
glucoside 1.57945 0.0058504 - - - 8.238
1.623 2 2 45435412 0.01026  247.227  0.14703  5.09956 0.283532 4
malvidin-3-
g|ucoside 0.91337 0.0058922 - - - 8.162
1.415 6 1 32425053 0.01054 388.083  0.15556  2.80887 0.37999 9
petunidin-3-
g|ucoside 1.50174 0.0060182 - - - 8.105
1.362 4 8 44227463 0.01077 317.327 0.14344  3.16209 0.303793 6
cyanidin-3-
galactoside - 0.0059357 - - - 7.866
1398  0.50258 4 409.35047 0.01055 287.618 0.16029  5.24819 0.557638 9
peonidin-3-
arabinoside 0.0051453 - - 7.952
0.778  1.15696 4 351.07820 -0.0093  351.042 0.13627  4.28020 0.311919 2
cyanidin-3-
rutinoside 1.92332  0.0058458 - - - 8.506
1.398 2 6 40334717 0.01069 381211 0.15643  8.47743 0.256181 3
cyanidin 3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D- 0.66813  0.0056412 - - - 8.217
galactopyranoside 1.415 9 9 780.02942 0.01046 502.724  0.15103  8.25901 0.409242 9
cyanidin 3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D- 1.08684  0.0054190 - - - 8.132
galactopyranoside 1.342 8 4 819.73951  0.01094 359.373 0.15709  5.24813 0.361648 4
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gravitational 3D
index

Y Y- v-
senyawa koefisi _ y' y-y' (y-y')z rete- Yeeta Yrata-rata) 2 QZ
nilai rata -rata
en
cyanidin 0.0465  43.46 0.14 0.0197 135 0.16 0.027107
2 9 1.6592 1 94 4 5 7
pelargonidin 0.0439 40.36 15202 0.02 0.0008 1.35 0.13 0.018904
87 5 96 9 37 4 7 65
petunidin 0.0408 4946 1.0837 0.08 0.0070 1.35 0.35 0.125221
54 7 95 4 22 4 4 03
cyanidin-3- 0.0428 8253 1.4709 0.03 0.0011 135 0.15 0.022886
glucoside 9 6 69 4 68 4 1 9
delphinidin-3-  0.0432 8251 15397 0.08 0.0069 135 0.26 0.072567
glucoside 46 9 66 3 7 4 9 83
gTuagg'S?é’gs 00437 8844 14485 003 00011 135 006 0.003733
78 0 69 4 29 4 1 72
petunidin-3- 0.0446 8554 12484 0.11 0.0128 1.35 0.00
glucoside 11 8 12 3 41 4 8  0.00006
cyanidin-3- 0.0438 8253 1.1952 0.20 0.0410 1.35 0.04 0.001942
galactoside 22 7 33 3 9 4 4 53
peonidin-3- 00383 7606 09028 012 00155 135 0.57 0.331448
arabinoside
97 9 84 5 59 4 6 72 0.6874
cyanidin-3- 0.0439 1129 13099 0.08 0.0077 1.35 0.04 0.001942 ' 14
rutinoside 59 81 63 8 4 4 4 53
cyanidin 3-O-
[6-O-((E)-p-
coumaroyl)-2-
O-(beta-D-
xylopyranosyl
)-beta-D-
glucopyranosi
de]-5-O-beta-
D-
galactopyrano 0.0421 1952 1.3454 0.06 0.0048 1.35 0.06 0.003733
side 06 26 91 9 27 4 1 72
cyanidin 3-O-
[2-O-(beta-D-
xylopyranosyl
)-beta-D-
glucopyranosi
de]-5-O-beta-
D- - -
galactopyrano 0.0431 1572 16100 0.26 0.0716 1.35 0.01 0.000131
side 17 48 05 8 01 4 1 01
jumlah 0.1905 0.609682
78 18
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IIE:%% coctis energi pembentukan TASA dipole (debye) TPSA
Senyawa eksper Ofn's' koefisie . . koefisie . . koefisie . . koefisie . .

imen n nilai n nilai nilai n nilai
()

cyanidin -

2.678 0.00585 173.834 - 2269 - 0.01009 1124

1.519 221 2 68 0.00725 63 0.07911 5.36959 2 50

pelargonidin -

1.670 0.00550 132.766 - 2623 - 0.01658  92.22

1.491 766 4 18  0,00484 75 0.03063 4.00476 2 0

cyanidin-3- -

glucoside 2435 0.00591 367.418 - 2877 - 0.01200 191.6
1.505 516 2 03 0.00668 29 0.06734 5.83077 6 00

delphinidin-3- -

glucoside 2.557 0.00569  454.354 - 2472 - 0.01043 2118
1.623 598 3 12 0.00686 27 0.07779  5.09956 9 30

malvidin-3- -

glucoside 2521 0.00672  324.250 - 3880 - 189.8
1.415 685 2 53  0.00675 83 0.10193 2.80837 0.01329 30

petunidin-3- -

glucoside 2,531 0.00575 442.274 - 3173 - 0.01054  200.8
1,362 165 3 63  0.00689 27 0.07233  3.16209 7 30

cyanidin-3- -

galactoside 2,571 0.00572  409.350 - 2876 - 0.01039  191.6
1.398 278 4 47  0.00691 18 0.07961 5.24819 8 00

cyanidin-3- -

arabinoside 2.834 0.00612 355.646 - 2834 - 0.00959  171.3
1.415 494 9 82 0.00776 48 0.10644 5.52027 3 70

peonidin-3- -

arabinoside 1.972 0.00295 351.078 - 3510 - 0.00576  160.3
0.778 653 6 20  0.00343 42 0.02295 4.28020 9 70

delphinidin-3- -

rutinoside 2.751 0.00587 616.642 - 326.2 - 0.00984  270.7
1.505 258 9 53 0.00754 51 0.09091 5.10776 6 50

cyanidin-3,5- -

diglucoside 2.664 0.00583 632.621 - 3643 - 270.7
1.322 399 8 19  0.00726 21 0.07628 3.31224  0.00967 50

cyanidin 3-O-

[6-O-((E)-p-

coumaroyl)-2-

O-(beta-D-

xylopyranosyl)-

beta-D-

glucopyranoside

]-5-O-beta-D- -

galactopyranosi 2.991 0.00515 780.029 - 5027 - 0.01043  355.9

de 1.415 97 1 42 0.00761 24 0.11976  8.25901 2 70

cyanidin 3-O-

[2-O-(beta-D-

xylopyranosyl)-

beta-D-

glucopyranoside

]-5-O-beta-D- -

galactopyranosi 2.742 0.00549 819.739 - 3593 - 0.00886  329.6

de 1.342 196 6 51 0.00738 73 0.08847 5.24813 9 70
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gravitational

Y-

Senyawa - yoefisi . y VY GY? me Yma TR 2
nilai reta)
en rata -rata
Cyanidin 0.0202 4346 1.6070 - 139 0.12 0.016106
66 9 26 0.089 0.007835 2 7 34
Pelargonidin 0.0040 40.36  1.2401 139 0.10 0.009952
47 5 96 0.251 0.063083 2 0 21
cyanidin-3- 0.0163 8253  1.6002 - 139 0.11 0.012893
glucoside 78 6 17 0.095 0.009038 2 4 78
delphinidin-3-  0.0185 8251  1.6223 0.000 0.000000 1.39 0.23 0.053662
glucoside 8 9 51 9 81 2 2 08
malvidin-3- 0.0185 88.44 15948 - 139 0.02 0.000546
glucoside 05 0 27 0.180 0.032349 2 3 19
petunidin-3- -
glucoside 0.0186 85.54  1.2859 1.39 0.03 0.000892
53 8 71 0.076 0.005739 2 0 17
cyanidin-3- 0.0188 8253  1.3759 139 0.00
galactoside 98 7 92 0.022 0.000482 2 6 0.000036
cyanidin-3- 0.0239 7269 12514 1.39 0.02 0.000546
arabinoside 41 6 42 0.164 0.026741 2 3 19
peonidin-3- -
arabinoside 0.0081 76.06 1.1756 - 139 0.61 0.376319
33 9 69 0.398 0.158022 2 3 96
delphinidin-3-  0.0217  125.7  1.6022 - 139 0.11 0.012893
rutinoside 44 03 82 0.097 0.009435 2 4 78
cyanidin-3,5- -
diglucoside 0.0210 1202 1.2183 1.39 0.06 0.004813 N
06 33 32 0.104 0.010793 2 9 48 0.091
cyanidin 3-O- 44
[6-O-((E)-p-
coumaroyl)-2-
O-(beta-D-
xylopyranosyl)
-beta-D-
glucopyranosi
de]-5-O-beta-
D-
galactopyranos  0.0158 1952  0.9621 139 0.02 0.000546
ide 36 26 56 0.453 0.205041 2 3 19
cyanidin 3-O-
[2-O-(beta-D-
xylopyranosyl)
-beta-D-
glucopyranosi
de]-5-O-beta-
D- -
galactopyranos  0.0215  157.2  1.4320 - 139 0.04 0.002418
ide 52 48 14 0.090 0.008027 2 9 6
Jumlah 0.491631
0.536585 18
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Log energi dipole gravitational
1C50 coci pembentukan TASA (debye)
oefi
senyawa RSP ‘Gien  koefi ...  koefi Nila koefi ... koefi . .
erime . nilai . - - nilai nilai
n () sien sien i sien sien
cyanidin - - -
2.033 0.001 173.83 0.003 226. 0.034 536 0.013 434
1.519 968 951 468 43 963 48 959 41 69
delphinidin - - -
2.062 0.002 22162 0.003 191. 0.037 524 0.014 46.7
1.623 866 014 713 56 351 88 562 01 05
Pelargonidin - - -
1.950 0.002 132.76 0.003 262. 0.039 4.00 0.014 403
1.491 541 084 618 5 375 57 476 193 65
peonidin - - -
2189 0.001 163.11 0.003 300. 0.032 339 0.013 46.1
1.519 465 83 151 49 921 58 667 193 47
cyanidin-3-glucoside - - -
1.632 0.002 36741 0.003 287. 0.038 583 0.013 825
1.505 88 03 803 4 729 83 077 942 36
delphinidin-3-glucoside - - -
2.362 0.002 45435 0.003 247. 0.038 5.09 0.013 825
1.623 536 043 412 27 227 33 956 82 19
malvidin-3-glucoside - - -
1.975 0.001 32425 0.003 388. 0032 280 0.012 884
1.415 992 853 053 32 083 41 887 869 40
petunidin-3-glucoside - - -
1.950 0.001 44227 0.003 317. 0.035 316 0.013 855
1.362 534 906 463 36 327 94 209 206 48
cyanidin-3-galactoside - - -
1.994 0.001 409.35 0.003 287. 0.031 524 0.012 825
1.398 567 811 047 26 618 2 819 544 37
cyanidin-3-arabinoside - - -
2.034 0.001 355.64 0.003 283. 0.035 552 0.013 726
1.415 208 921 682 38 448 18 027 322 96
cyanidin-3-rutinoside - - -
2.006 0.001 403.34 0.003 381. 0.027 8.47 0.012 112.
1.398 639 808 717 15 211 56 743 354 981
delphinidin-3-rutinoside - - -
1.895 0.001 616.64 0.003 326. 0.031 510 0.012 125.
1.505 332 838 253 18 251 24 776 519 703
cyanidin-3,5-diglucoside - - -
2.032 0.001 632.62 0.003 364. 0.034 331 0.013 120.
1.322 991 919 119 38 321 89 224 294 233
malvidin-3,5-diglucoside - - -
2.018 0.001 636.72 0.003 450. 0.033 1.88 0.012 127.
1.146 148 829 646 23 238 81 490 658 020
cyanidin 3-O-[6-O-((E)-p-
coumaroyl)-2-O-(beta-D-
xylopyranosyl)-beta-D- - - -
glucopyranoside]-5-O-beta- 2.299 0.001 780.02 0.003 502. 0.031 825 0.010 195.
D-galactopyranoside 1.415 668 578 942 17 724 28 901 989 226
cyanidin 3-O-[2-O-(beta-D-
xylopyranosyl)-beta-D- - - -
glucopyranoside]-5-O-beta- 2.070 0.001 819.73 0.003 359. 0.039 524 0.014 157
D-galactopyranoside 1.342 034 935 951 66 373 2 813 103 248
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somo (beta) (EV)

Y-
Senyawa y. y_y. (y_y,)z Y rata- Y rata- (Y-Y ;ata—rata) Q2
koefisien nilai rata rata
cyanidin -
-0.03038 8.766 1.580571 -0.062 0.003852 1.437 0.081 0.006578376
delphinidin -
-0.03038 8.837 1.658806 -0.036 0.001266 1.437 0.186 0.034529885
Pelargonidin -
-0.04353 8.893 155719 -0.066 0.004334 1.437 0.054 0.002911378
peonidin -
-0.00884 8.843 1.417843  0.101 0.010134 1.437 0.081 0.006578376
cyanidin-3- -
glucoside -0.07503 8.036 1.434717  0.070 0.004961 1.437 0.068 0.004589681
delphinidin-3- -
glucoside 0.012401 9.139  1.45697 0.166 0.027649 1.437 0.186 0.034539177
malvidin-3- - -
glucoside -0.03225 8242 1.399467 0.0155  0.00024 1.437 0.022 0.000503231
petunidin-3- - -
glucoside -0.03786 9.051 1.401235 -0.040 0.001561 1.437 0.076 0.005726375
cyanidin-3- - -
galactoside -0.02919 8.838 1.444395 -0.046 0.002158 1.437 0.039 0.001557314
cyanidin-3- - -
arabinoside -0.02808 8.800 1.413133  0.002 0.000004 1.437 0.022 0.000503231
cyanidin-3- - -
rutinoside -0.02354 8506 1.438082 -0.040 0.001611 1.437 0.039 0.001557314
delphinidin-3- - 0.625512
rutinoside -0.03853 8498 1.465711 0.039 0.001555 1.437 0.068 0.004589681
cyanidin-3,5- - -
diglucoside -0.02803 8.836 1.318747  0.003 0.000009 1.437 0.115 0.01326708
malvidin-3,5- - -
diglucoside -0.02621  8.677  1.17124 -0.025 0.000631 1.437 0.291 0.084839851
cyanidin 3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D- - -
galactopyranoside 0.004816 8.913 1.317793  0.097 0.009443 1.437 0.022 0.000503231
cyanidin 3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D- - -
galactopyranoside  -0.02961 8.894 1.441957 -0.100 0.009908 1.437 0.095 0.009021735
Jumlah 0.079315 0.211795916
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Lo energi gravitational
| CS% pembentukan TASA dipole (debye)
senyawa Eksperi k(_)efls . . -
ien koefis oo koefis oo koefisie . . .
men - nilai - nilai nilai koefisien nilai
ien ien n
(Y)
pelargonidin - -
5130 0.008 132.76 0.013 262.3 -
1.491 045 107 618 77 75 0.18443 4.00476  0.045012 40.365
petunidin - -
3.806 0.005 211.83 0.010 270.9 -
1.000 798 562 601 14 94 0.10867 6.39999  0.035757 49.467
cyanidin-3- - -
glucoside 4.077 0.006 367.41 0.010 287.7 -
1.505 949 081 803 89 29 0.13361 5.83077  0.040247 82.536
delphinidin-3- - -
glucoside 3.905 0.005 45435 0.010 247.2 -
1.623 199 967 412 34 27 0.12991  5.09956 0.04061 82.519
malvidin-3- - -
glucoside 3.996 0.005 32425 0.010 388.0 -
1.415 006 712 053 88 83 0.11473 2.80887  0.037932 88.440
petunidin-3- - -
glucoside 4.077 0.006 44227 0.011 3173 -
1.362 656 333 463 22 27 0.12601  3.16209 0.04291 85.548
cyanidin-3- - -
galactoside 4.080 0.006 409.35 0.010 287.6 -
1.398 509 12 047 9 18 0.13489 5.24819  0.040277 82.537
cyanidin-3- - -
arabinoside 4142 0.006 355.64 0.011 2834
1.415 664 395 682 19 48  -0.1441 552027  0.042537 72.696
peonidin-3- - -
arabinoside 3.477 0.004 351.07 0.008 351.0 -
0.778 186 764 820 47 42 0.11073 4.28020  0.033314 76.069
cyanidin-3- - -
rutinoside 4110 0.005 40334 0.010 381.2 -
1.398 525 952 717 91 11 0.14479 8.47743  0.040252 112.981
delphinidin-3- - -
rutinoside 3.980 0.006 616.64 0.011 326.2 -
1.505 308 244 253 26 51 0.13539 5.10776  0.050369  125.703
cyanidin 3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]- - -
5-0-beta-D- 4072 0.006 780.02 0.010 502.7 -
galactopyranoside 1.415 898 112 942 89 24 0.13348 8.25901  0.040309 195.226
cyanidin 3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]- - -
5-O-beta-D- 4240 0.005 819.73 0.011 359.3 -
galactopyranoside 1.342 398 613 951 19 73 0.14389 5.24813  0.033119 157.248
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Senyawa

energi elektronik

koefisien

nilai

y-y'

(y-y)?

Y rata-

rata

Y-
Y rata-

rata

(Y-Yrata-

rata) 2

QZ

pelargonidin
petunidin

cyanidin-3-
glucoside
delphinidin-3-
glucoside
malvidin-3-
glucoside
petunidin-3
glucoside
cyanidin-3-
galactoside
cyanidin-3-
arabinoside
peonidin-3-
arabinoside
cyanidin-3-
rutinoside
delphinidin-3-
rutinoside
cyanidin 3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D-
galactopyranoside
cyanidin 3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D-
galactopyranoside

-0.000015

-0.0000056

-0.0000052

-0.0000034

-0.0000057

-0.0000039

-0.0000055

-0.0000051

-0.0000021

-0.0000047

0.00000476

-0.0000055

-0.000013

-21800.7306
-28315.9951
-48209.4010
-55356.7793
-57861.8005
-57398.8547
-52713.4649
-46220.5989
-47962.6800
-83795.1989

-79396.8272

154280.6988

121562.1553

Jumlah

1.837168

1.201512

1.50516

1.514477

1.282945

1.210394

1.34675

1.229452

0.992213

1.267518

1.717249

1.437537

1.621432

0.346;
0.202-
0.000
0.109
0.132
0.151
0.051
0.186
0.21&
0.130

0.212

0.023

0.279

0.119583

0.040607

0

0.011832

0.01743

0.022902

0.00262

0.034417

0.045823

0.01701

0.044986

0.000509

0.077848

0.43557

1.358

1.358

1.358

1.358

1.358

1.358

1.358

1.358

1.358

1.358

1.358

1.358

1.358

0.134
0.358-
0.148
0.266
0.057
0.004
0.040
0.057
0.5753
0.040

0.148

0.057

0.015

0.017908

0.127834

0.021789

0.070603

0.003298

0.00002

0.001632

0.003298

0.335691

0.001632

0.021789

0.003298

0.000229

0.60902218

0.28481
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Log 1C50 N energi pembentukan TASA dipole (debye) gravitational
. koefisie . . -
senyawa Eksperime n Koefisi . koefisi . koefisi o koefisi -
n (Y) oefisien nilai en nilai en nilai en nilai
cyanidin - - -
2.11855 173.834 0.0042 226.9 0.0450 5.3695 0.0066
1.519 7 0.002119 68 9 63 6 9 91 43.469
delphinidin - - -
2.12600 221.627 0.0048 191.3 0.0544 5.2456 0.0056
1.623 1 0.002324 13 4 51 1 2 01 46.705
pelargonidin - -
2.13263 132.766 262.3 0.0476 4.0047 0.0071
1.491 5 0.002168 18 -0.0043 75 1 6 62 40.365
Peonidin - - -
1.92909 163.111 0.0051 300.9 0.0535 3.3966 0.0009
1.519 1 0.0022 51 1 21 3 7 16  46.147
cyanidin-3-glucoside - - -
2.07091 367.418 0.0043 287.7 0.0482 5.8307 0.0055
1.505 1 0.002134 03 8 29 4 7 59 82.536
delphinidin-3-glucoside - - -
2.39489 454354  0.0026 247.2 0.0304 5.0995 0.0192
1.623 7 0.001945 12 4 27 5 6 66 82.519
malvidin-3-glucoside - - -
2.10377 324250 0.0045 383.0 0.0536 2.8088 0.0060
1.415 6 0.002292 53 6 83 4 7 97 88.440
petunidin-3-glucoside - - -
442274 0.0046 317.3 0.0517 3.1620 0.0034
1.362 2.02604 0.002156 63 1 27 5 9 74 85.548
cyanidin-3-galactoside - - -
2.08697 409.350 0.0041 287.6 0.0427 5.2481 0.0063
1.398 1 0.002017 47 5 18 3 9 04 82.537
peonidin-3-galactoside - - -
2.08199 396.066 0.0042 361.8 0.0465 2.4271 0.0059
1.301 4 0.002098 05 8 68 2 5 65 83.132
cyanidin-3-arabinoside - - -
2.08350 355.646 0.0043 2834 0.0464 5.5202
1.415 1 0.002108 82 1 48 7 7 0.006 72.696
cyanidin-3-rutinoside - - -
1.98865 403.347 0.0040 381.2 0.0373 8.4774 0.0045 112.98
1.398 5 0.00199 17 6 11 9 3 21 1
delphinidin-3-rutinoside - - -
616.642 0.0043 326.2 0.0446 5.1077 0.0016 125.70
1505 1.92287 0.002041 53 5 51 7 6 1 3
cyanidin-3,5-diglucoside - - -
2.08493 632.621 0.0043 364.3 0.0465 3.3122 0.0060 120.23
1.322 4 0.002121 19 2 21 5 4 48 3
malvidin-3,5-diglucoside - - -
2.06162 636.726  0.0042 450.2 0.0457 1.8849 0.0055 127.02
1.146 9 0.002053 46 2 38 7 0 65 0
cyanidin 3-O-[6-O-((E)-p-
coumaroyl)-2-O-(beta-D-
xylopyranosyl)-beta-D- - - -
glucopyranoside]-5-O-beta- 2.10634 780.029 0.0040 502.7 0.0429 8.2590 0.0058 195.22
D-galactopyranoside 1.415 7 0.0019 42 6 24 5 1 72 6
cyanidin 3-O-[2-O-(beta-
D-xylopyranosyl)-beta-D- - -
glucopyranoside]-5-O-beta- 2.18638 819.739  0.0042  359.3 5.2481 0.0089 157.24
D-galactopyranoside 1.342 3 0.002046 51 6 73 -0.046 3 06 8
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atomic
polarizability
Y Y-

Senyawa % vy (Y)Y r::' Yeaa  (Y-Yratarata)? Q?

koefisien nilai rae
Cyanidin -

0.023905 31.212 1572141 0.054 0.002876 1.429 0.089 0.007944
Delphinidin -

0.031952 32.014 1.684061 0.061 0.003701 1.429 0.194 0.037575542
Pelargonidin -

0.023469 30.410 1528873 0.038 0.001407 1.429 0.062 0.003841411
Peonidin

0.044846 32972 1372745 0.146 0.021248 1.429 0.089 0.007944
Cyandin-3-
glucoside 0.027892 45.782 1.480087 0.025 0.000628 1.429 0.076 0.005740959
Delphinidin-
3-glucoside -0.01852 46.584 1.429664 0.194 0.037475 1.429 0.194 0.037585235
Malvidin-3- - -
glucoside 0.02932 50.104 1.447373 0.032 0.00105 1.429 0.014 0.000207674
Petunidin-3- - -
glucoside 0.034694 48.344 1.420925 0.059 0.003504 1.429 0.068 0.004576642
Cyanidin-3- - -
galactoside 0.023229 45782 1.428126 0.030 0.000911 1.429 0.031 0.000988529 0.598777
Peonidin-3- - -
galactoside 0.025857 47.542 1313157 0.012 0.000147 1.429 0.128 0.016473949
Cyanidin-3- -
arabinoside 0.026023 43.220 1.415426 0 0 1.429 0.014 0.000207674
Cyanidin-3-
rutinoside - -

0.027194 59.550 1.452344 0.054 0.00296 1.429 0.031 0.000988529
Delphinidin-
3-rutinoside

0.036731 60.352 1.435904 0.069 0.004795 1.429 0.076 0.005740959
Cyanidin-
3,5-
diglucoside -

0.02608 60.352 1.314844 0.007 0.000049 1.429 0.107 0.011483455
Malvidin-
3,5-
diglucoside - -

0.026153 64.674 1.165835 0.020 0.000388 1.429 0.283 0.080231062
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Atomic
Polarizability

Senyawa y' y-y'
koefisien  nilau

Y rata-

rata

(y-y)?

Y-
Y rata- (Y-Yrata» ralta)2

rata

QZ

Cyanidin-3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-0-beta-D-
galactopyranoside

0.022001 89.804 1.350702 0.064
Cyanidin-3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-0-beta-D-
galactopyranoside R
0.017766 72.360 1.424454 0.082

Jumlah

0.00413 1.429

0.00673 1.429

0.092000311

0.014 0.000207674

0.087 0.007562195

0.229299487

0.598777
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Dipole (debye)

Log log P energi pembentukan TASA
IC50 koefisie
senyawa ; - o - o - o . .
eksperim n koefisien nilai  koefisien nilai koefisien nilai koefisien nilai
en (Y)
cyanidin 4.09272 -
1.519 3 -0.05305 2.909 0.006554 173.83468 -0.01072 226.963 -0.11778 5.36959
pelargonidin 3.96242 -
1.491 5 -0.06258 3.203 0.006261 132.76618 -0.01003 262.375 -0.11553 4.00476
petunidin 3.71718 -
1.000 9 -0.04799 2918 0.005645 211.83601 -0.00936 270.994 -0.09639 6.39999
cyanidin-3- -
glucoside 1505 3.95551 -0.06838 0.382 0.006227 367.41803 -0.00997 287.729 -0.11213 5.83077
delphinidin-3- 3.81970 -
glucoside 1.623 9 -0.06545 0.088 0.006219 454.35412 -0.00948 247.227 -0.11101 5.09956
malvidin-3- 3.71806 -
glucoside 1.415 5 -0.04235 0.694 0.005536 324.25053 -0.01005 388.083 -0.08158 2.80887
cyanidin-3- 3.92103 -
galactoside 1.398 9 -0.06331 0.382 0.006223 409.35047 -0.00994 287.618 -0.11334 5.24819
cyanidin-3- 4.03901 -
arabinoside 1.415 4 -0.06625 1.021 0.006631 355.64682  -0.0104 283.448 -0.12415 5.52027
peonidin-3- 3.50641 -
arabinoside 0.778 1 -0.05468 1.324  0.00503 351.07820 -0.00805 351.042 -0.10018 4.28020
cyanidin-3- 3.99660 - -
rutinoside 1.398 7 -0.10751 0.766  0.00659 403.34717 -0.00971 381.211 -0.09566 8.47743
delphinidin-3- 3.98205 - -
rutinoside 1.505 8 -0.05876 1.061 0.006223 616.64253 -0.01023 326.251 -0.11833 5.10776
cyanidin 3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D- 4.71920 - -
galactopyranoside 1.415 4 -0.22438 1.712 0.006214 780.02942  -0.0094 502.724 -0.11789 8.25901
cyanidin 3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-O-beta-D- - -
galactopyranoside 1.342  3.99053 -0.09378 3.682 0.005851 819.73951 -0.00977 359.373 -0.11551 5.24813
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4.15. Hasil LOOpersamaan 7
2
gravitational v Q
Senyawa y' y-y' (y-y")? Yooy (Y-Yrata-rata) 2
koefisien nilai rata rata
cyanidin -
0.044365  43.469 1.661295 0.143 0.020388 1.370 0.149 0.022174646
pelargonidin -
0.041895  40.365 1.526767 0.035 0.001254 1.370 0.122 0.014825872
petunidin - -
0.03832  49.467 1.124108 0.124 0.015403 1.370 0.370 0.136603023
cyanidin-3- -
glucoside 0.04144 82536 1.538042 0.033 0.001082 1.370 0.136 0.01837422
delphinidin-3-
glucoside 0.040896  82.519 1.454154 0.169 0.028594 1.370 0.254 0.064339103
malvidin-3-
glucoside 0.039042  88.440 1.217473 0.197 0.039005 1.370 0.045 0.002058577
cyanidin-3-
galactoside 0.041634 82537 1.332616 0.065 0.004267 1.370 0.028 0.000803243
cyanidin-3-
arabinoside 0.04431  72.696 1201388 0.214 0.045617 1.370 0.045 0.002058577
peonidin-3- - -
arabinoside 0.033634  76.069 0.972448 0.194 0.037752 1370 0.591 0.349811283
cyanidin-3- -
rutinoside 0.041016 112.981 1.541351 0.143 0.020567 1.370  0.028 0.000803243 :
delphinidin-3- - 0.15507
rutinoside 0.0424 125703 1593616 0.088 0.007826 1.370 0.136 0.01837422
cyanidin 3-O-[6-
O-((E)-p-
coumaroyl)-2-O-
(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-0-beta-D-
galactopyranoside  0.031693 195.226 0.742773  0.672 0.451849 1370 0.045 0.002058577
cyanidin 3-O-[2-
O-(beta-D-
xylopyranosyl)-
beta-D-
glucopyranoside]-
5-0-beta-D- - -
galactopyranoside 0.039185 157.248 1.582391 0.240 0.057586 1.370  0.027 0.000738669
Jumlah 0.731189 0.63302325




5. Persamaan HKSA

NO Persamaan r

1 log p + energi pembentukan + dipole + TASA +grav 0.570347

2 apol +log p + TASA + ion + dipole 0.549792

3 logp+ TASA +ion + dipole +grav 0.547284

4 log p + somo beta + dipole + TASA +grav 0.546684

5 log p + pol + dipole + TASA +grav 0.521253

6 ion+ energi pembentukan + dipole + TASA +grav 0.590783

7 Somo beta + energi pembentukan + dipole + TASA +grav 0.578372

8 energi elektronik + energi pembentukan + dipole + TASA +grav 0.572152

9 apol+ energi pembentukan + dipole + TASA +grav 0.570794
10 TPSA+ energi pembentukan + dipole + TASA +grav 0.580515
11 ion+ log P + dipole + TASA +grav 0.547284
12 ion + dipole + Qmin + TASA + grav 0.525955
13 ion + energi pembentukan + Qmin + TASA + grav 0.558844
14 ion + QHmIin + QHmax + TASA + grav 0.518397
15 ion + pol + energi pembentukan + TASA + grav 0.558502
16 ion + lumo beta + somo alpha + TASA + grav 0.530066
17 ion + Qmin + dipole + TASA + grav 0.525955
18 LogP + PSA + dipole + TASA + grav 0.527772
19 Log P + Qmin + dipole + TASA + grav 0.500035
20 Log P + QHmax + QHmin + TASA + grav 0.516786
21 Log P + lumo beta + somo alpha + TASA + grav 0.551983
22 Log P + dipole + energi elektronik + TASA + grav 0.500767
23 log P + TPSA + dipole + TASA + grav 0.540453
24 Log P + energi pembentukan + apol + TASA + grav 0.543465
25 Log P + energi pembentukan + pol + TASA + grav 0.558407
26 TPSA + PSA + TASA + dipole + energi pembentukan 0.548728
27 energi pembentukan + energi elektronik + dipole + log P + ion 0.289741
28 TPSA + PSA + TASA + pol + energi pembentukan 0.544809
29 TPSA + PSA + pol+ dipol + energi pembentukan 0.526475
30 TPSA + PSA + dipol + TASA + pol 0.468833
31 QCmin + QCmax + PSA + energi elektronik + TPSA 0.448641
32 QCmin + QCmax +QHmin + QHmax + Qmin 0.275989
33 lomo alpha + Somo beta+ PSA + energi elektronik + TPSA 0.480531
34 log P + MR + QOmin + QOmax + apol 0.319631
35 MR +apol + energi pembentukan + energi total + Molecular weight 0.492696
36 TASA +ion + Qcmin + Qcmax + dipole 0.496406
37 Log P + Pol + energi pembentukan + TASA + dipole 0.593432
38 Log P + Pol + energi pembentukan + TASA + PSA 0.558293
39 Log P + Pol + energi pembentukan + TASA + somo beta 0.54231
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6. Tabel persamaan HKSA
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No Persamaan r
40 Lumo alpha + somo beta + energi pembentukan + pol + PSA 0.533817
41 Lumo alpha + somo beta + ion + pol + PSA 0.532907
42 Log P + Pol + energi pembentukan + TASA + dipole 0.593432
43 Log P + Pol + energi pembentukan + TASA + PSA 0.558293
44 Log P + Pol + energi pembentukan + TASA + somo beta 0.54231
45  Lumo alpha + somo beta + energi pembentukan + pol + PSA 0.533817
46 Lumo alpha + somo beta + ion + pol + PSA 0.532907
47  Lumo alpha + somo beta + energi pembentukan + grav + TPSA 0.42793
48 energi total + molecular weight + MR + TPSA + grav 0.426848
49 lon + Log P + PSA + TPSA + dipole 0.442345
50 lon + Log P + Qomax + Qomin + dipole 0.270416




