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Supplementary Data
This supplementary data is a part of a paper entitled “Effect of Genotypic and Processing on Antioxidant and
Chemical Characteristics of Indonesian Cocoa Beans as Revealed by ATR-FTIR Fingerprint and Multivariate Data
Analysis”.

Fig Sl. Coca plant o (a) Sul 1, (b) Sul 2, (c) MCC 01, and V(d) MCC 02 genotypes
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Fig S2. Detail OPLS-DA model in differentiating class: (a) OPLS-DA score plot of cacao bean samples and OPLS-DA
permutation model test for differentiating (b) fermented cacao beans, (c) unfermented-unroasted cacao beans, and (d)
unfermented-roasted cacao beans
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Fig S3. Detail information for OPLS-DA analysis to identify IR unfermented and fermented spectral markers (a) OPLS-
DA Score biplot, (b) Coefficient plot, (c) S-Plot of cocoa bean samples, (d) VIP plot, and (E) Permutation and CV-Anova
test
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Fig S$4. Detail information in OPLS-DA analysls to 1dent1fy IR unfermented-roasted and unfermented-unroasted spectral
markers: (a) OPLS-DA Score biplot, (b) Coefficient plot, (c) S-Plot, (d) VIP plot, and (e) Permutation and CV-Anova test

T (@)

(b)
;._
§
AT ] Ill"ll“i.i'il\;;;;iii;i‘5‘“"!““”;;' TN H T
L (d)
. Class I
i
Class |
= Alkyl pyrazine
- Y = an o o - - -
=
()
-
i1
| A

“(b)

T HHHHEGHHE T

TN HE 111

. (d)

T RO HHTH

Nanda Marizky et al.

Suppl. 3

i 'l 11 -’!.xhl’l



Indones. J. Chem., 2026, 26 (3), 901 - 918

Suppl.4

o

“(e)

rajesans
; H

sRssinnsintis

(h)

(9)

High Activity

0

C-H out-of-plane

deformation
in aromatic structures

Low activity

High Activity

High Activity

deformation

in aromatic structures

C~-H out-of-plane

deformation

C~H out-of-plane
in aromatic structures

Low activity

-

o - s ¢ e ot gt ¢

Nanda Marizky et al.



Indones. J. Chem., 2026, 26 (3), 901 - 918 Suppl. 5

(©) o

&hju,
i

Fig S5. Detail information in OPLS analysis to identify high antioxidant activity spectra markers in DPPH, FRAP, and
ABTS assays were based on (a, b, ¢) Coefficient plot, (d, e, f) VIP plot, (g, h, i) Y-related profile plot, (j, k, 1) S-plot, and
(m, n, o) Permutation test
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