Supplementary Materials

Table S1. FT-IR analysis: selected characteristic bands (in cm™) of pomegranate lyophilizate (PL). Functional group
assignment and phytocompounds identified based on literature.

Wa(\:iejl)gth Functional group assignment Phytocompounds identified
870 P-O-C stretching vibration aromatic phosphates
922 P-O-C stretching vibration aromatic phosphates
1026 phosphate ion phosphate compound
1070 phosphate ion phosphate compound
1186 C-N stretching vibration amines
1331 CHs deformation alkanes
1447 CH: bending aldehydes and ketones
1516 skeletal vibration of the aromatic ring -
1605 C=0 stretching vibration, ketone group ketone compound
1711 C=0 stretching vibration carbonyl
2943 O-H stretching vibration, acidic carboxylic acids
3233 O-H stretching vibration, hydroxy group, H-bonded poly hydroxy compound

Table S2. FT-IR analysis: Characteristic absorption bands (in cm™) of the HP-y-CD, «-CD, Me-3-CD, Inu, AGu
Functional group assignment based on literature

Substance Wa;:ie_?)gth Functional group assignment Reference
581
611 O-H and C-H in-plane and out-of-plane bending vibrations, C-C
706 and C-O stretching vibrations
758
851 C—C-H bending vibrations, C-O and C-C stretching vibrations
941 skeletal vibration involving a-1,4 linkage
1. HP-y- 1018 O-C-H, C-C-H, and C-C-O bending vibrations (1]
CD 1080 C-0 and C-C stretching vibrations, C-O-C bending vibrations
1152 C-0 and C-C stretching vibrations, C-O-C bending vibrations
1335 coupled C-C-H, C-O-H, and H-C-H bending vibrations
1369 C-H from CH: and O-H bending vibrations
1418 C-H from CH2 bending vibrations
2928 C-H stretching vibrations
3348 O-H stretching vibrations
569
604
710
762 O-H and C-H in-plane and out-of-plane bending vibrations, C-C
843 and C-O bond stretching vibrations
2. a-CD 868 [2-5]
939
951
1024 —C—C-O stretching vibration
1076 C-O stretching vibration
1155 —C-O-C antisymmetric stretching vibration




of the C-O—C glycosidic bridge
1200-1500  O-H, C-H and H-C-H bonds
1406 bending of -C-H from —-CH> and bending of O-H

1641 O-H oscillating vibration

2926 C-H stretching vibration from —CH:
3333 O-H stretching vibration

569 framework vibration of a-pyranose
604

706

in-plane and out-of-plane bending vibrations of O-H, and C-H

Zgz bonds, C—C and C-O bond stretching vibrations
916
3. Me-p- 964 framework vibration of a—pyranose
cD 1020 [6-8]
1082 C-H and C-O stretching vibrations
1155
1200-1500  O-H, C-H and H-C-H bending vibrations
1638 crystallized water
2833 methoxy (O-CHs) group stretching
2934 C—H stretching vibration
3408 O-H stretching vibration
598 presence of pyranose rings in polymer chain
822 2-ketose (pyranose or furanose)
870 CH: ring vibration of $-anomer
a-D-Glucopyranosyl residue in chain, C-C and C-O stretching,
932 C-O-H and C-O-C deformation modes of oligo- and
polysaccharides
988 C—C and C-O stretching, C-O-H and C-O-C deformation modes
4. Inu of oligo- and polysaccharides [9-14]
1018 C-O stretching vibrations in the furanose ring
1119 presence of ketal groups (C-O-C-O-C), C-O-C stretching
vibrations in the furanose ring
1200-1400 C-H bending vibrational modes
2886 C-H from CH2 asymmetric stretching vibrations
2930 C-H from CHb stretching vibrations
3314 OH group
CCO, COC, symmetrical and asymmetrical ring breathing
500-900 a
vibration
900-1200  fingerprint of carbohydrates
5. AGu ~1400 COO-symmetric stretching vibration [15,16]
1599 COO-asymmetric stretching vibration
2928 C—H stretching vibration
3333 O-H stretching, characteristic of glucosidic ring

Ad. 1 Peaks are associated with in-plane and out-of-plane bending vibrations of O-H, and C-H bonds
as well as C-C and C-O bond stretching vibrations. The most intense bands are recorded at 1018 cm-1
(O-C-H, C-C-H, and C-C-O bending vibrations), 1080 cm-1 (C-O and C-C stretching vibrations, C-
O-C bending vibrations), and 1152 cm-1 (C-O and C-C stretching vibrations, C-O-C bending
vibrations). Between 1200 cm-1 and 1500 cm~-1, peaks at 1335 cm~-1, 1369 cm~-1 and 1418 cm-1 can be



distinguished (see Figure 3, red line and Table S2). The band at 2928 cm~-1 corresponds to stretching
vibrations of the C—H bonds. The broad band with a maximum of 3348 cm-1 is associated with the O—
H bond stretching vibration.

Ad. 2 Peaks associated with in-plane and out-of-plane bending vibrations of O-H, and C-H bonds as
well as C—C and C-O bond stretching vibrations. The most intense bands are recorded at 1024 cm-1,
1076 cm-1, and 1155 cm~—1. These are associated with stretching vibrations of the -C-C-O, C-O, and -
C-O-C bonds, respectively. Between 1200 cm-1 and 1500 cm-1 a complex sequence of peaks attributed
mainly to the bending of the O-H, C-H and H-C-H bonds. The band located at 1641 cm-1 is attributed
to the oscillating vibrations of the O-H bonds at the glucose unit at the C4 and C5 carbon and the scissor-
like C-H bonds. The band at 2926 cm-1 corresponds to stretching vibrations of the C-H bonds. The
broadband with a maximum of 3333 cm-1 is associated with the O-H bond stretching vibration.

Ad. 3 Peaks are characterized by the prominent bands in the range of ~570-870 cm~-1 (framework
vibration of a-pyranose, in-plane and out-of-plane bending vibrations of O-H, and C-H bonds, C-C
and C-O bond stretching vibrations), intense bands between 1000-1200 cm~-1 (-C-C-O, C-O, and -C-
O-C bonds), complex sequence of peaks at about 1200-1500 cm-1 (O-H, C-H and H-C-H bending
vibrations), and three characteristic peaks in the range of 2800-3750 cm-1 (methoxy (O-CH3) group, C-
H, and O-H stretching vibrations)

Ad. 4 The FT-IR spectrum of inulin (Inu) shows a lot of absorption bands in the range of ~600-1700 cm-1
and two characteristic peaks in the range of ~2750-3750 cm-1. The peak observed at about 600 cm-1
confirms the presence of pyranose rings in the polymer chain. Bands at 822 and 870 cm-1 are attributed
to the = C-H ring vibration in the presence of 2-ketofuranose. Between 900 cm-1 and 1500 cm-1, a
complex sequence of peaks attributed mainly to the C—C, C-O stretching and C—O—H, C—O0—-C
deformation vibration of various oligo- and polysaccharides. In this range, the most characteristic bands
are at 932 cm—1, 988 cm-1, 1018 cm-1, and 1119 cm-1 (see Table S2). Peaks in the range of 1200-1400
cm-1 arise from the C-H bending vibrational modes. In the literature, the band between 1500 cm-1 and
1700 cm~1 (with a maximum at about 1600 cm-1) is described as non-specific for inulin. This band is
attributed to the absorption of water, due to the hygroscopic properties of of this homopolysaccharide.
Bands at 2886 cm—1, 2930 cm-1, and 3314 cm—1 were also observed, and corresponding to the C-H from
CH2 asymmetric stretching, C-H from CH2 symmetric stretching, and OH group, respectively

Ad. 5 within the range of 500-900 cm—1AGu show weak peaks assigned to CCO, COC, symmetrical and
asymmetrical ring breathing vibration. The strong peaks observed at 900-1200 cm~1 are the fingerprints
of carbohydrates. At about 1400 cm-1 was peak characteristic to the COO-symmetric stretching.
Whereas, a strong peak at 1599 cm-1 corresponds to the COO-asymmetric stretching. The peak at 2928
cm-1 is attributed to the C-H stretching vibration. A broad absorption band at 3333 cm-1 is attributed
to the glucosidic ring and might be due to the stretching vibration of O-H.
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