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Pnenoics from desugared sugarcane extract

astrointestina fraction (oUtside tne diaysis ba_) and diaysed
ﬁfacti on (content of tne diaysis bag) were storec?at 20 °C und
furtnaer anaysis.

nem_/m_ of DSEin ()/’ meatnano was prepared for tne

determination of undi es%ed pnenoics. Samp e aiquots were
drawn at eacn step o% tne di_astion process: and tne tota
pnenoic content was anayzed™2. Yne Bioaccassibi ity Index of
fractions of pnenoic compounds in DSE after tne digesu'on
pnasas were ca cU ated Usi ng Eqgn (3):

TPC{astrlc:!mesﬂm[:free:a’L:ble
TPC_,md!fested

wnere YPC o inasina ffree soube 1S TN@ tOt@ pnenoic content of
tne aiquot obtained after _astricr intestina di_astion: and dia
ysab e fraction; YPCy,q ased IS tne tota pnenoic content of tne
aiquot of tne undigested samp e.

Antibacterial activity

Yne antibacteria innibitory activity of DSE samp as a_ainst
common food borne disease causin_ bacteria sucn as Q, _Spcsq’
@, acpesq* C, amjg* Q_jkmlcjj_ sp. and %l _cpseglmg_ were quaita
tivay measured Usin_ tne disc diffusion metnod in MUe er
Hinton A_ar (MHA) patesi'®. Yne test or anisms were inocu
atedin n%tn' ent brotn andincubated overni _nt at 37 °C. lnocu
Ums were di Uted in Meu er Hinton Brotn and standardized to
0.5 Mc far and Standard corraspondin to 1.5 x 103 C *Um_.
Di uted inocu Ums were Uniform y spread ontoindividua MHA
p ates Usin_ steri @ cotton swabs. Steri ized fi ter paper discs of

mm in diamater were dipped in @acn of 0.1' 1.0 and 10.0
rg /m_ of DSE (in 95 metnano) and p acad on a_ar medium
inPetii p atas at tneir abe ed positions. Cn orampnenico and
95¢/’ metnano were Used as positive and di Uant contro s
respective y. zones ofinnibition were measured after overnignt
incubation of p atas at 3Y °C.

Alpha-glucosidase inhibition activity

Yne a _ Ucosidase innibitory activity of su_arcane extract
was carriéd out accordin , to tne standard metnod witn minor
modifications®. Tneinni%ition oftnea _ Ucosidase enzyme by
DSE (0.1 0.5 m_/m_in disi ed water) was determined in 100
mmo /- sodium pnospnate buffar pH .. by reactin, 1 Um_ of
tne enzyme witn 1.25 mmo /- 4 Nit?gpneny B D", Ucopyra
noside at 37 °C. Yne reaction was taminated aftar ?O min by
addin, 0.1 M Na,C ;. Yne absorbance of tne re eased p nitro
pneno was measurad at 405 nm. Dist ed water and ascorbic
acid ware Usad as b ank and positive contro sr raspactivay. Vne
innibition activity was ca cu ated using Eqgn (4):

Bloaccesstb!liny I ndey (%) =

x100 (3)

At e )] X100 (4)
Ablan N

wnerer Ao . and Ay 5 are tne absorbances of the samp e and
b ank: raspactivey. Yne dose dapendent _rapns of tne DSE
samp e and ascorbic add (contro ) were _enarated and tne |C50
va Ues indicatin_ tne concantration at waicn tne samp e innibits
5¢ of tne a %cosidase activity Under tne assayed conditons
were daterminad Usi ngG rapnPad Prism 6softvvare‘

Statistical analysis

Data were exprassed as tne mean va Uas of at east tnree
repicates and standard deviations were statistica y anayzed
by perforrning a one way AN VA. Differences amon roup
means wara compared Usin Tgkey‘s post noc comparison tast
usin_ R software (version 4.2.1: R %undation for Statistica

Com putingv Vienna: Austria). Signiﬁcant diffarancas batween
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-g’L:cosldase Inpibttio nacttity (%) = [l —(

i 3L P

means were detemined at n < 0.05. Yne EC50 or !C50 va ue
detemmination from tne dose dependent _rapns were cacu
ated Usin_ G rapnPad Prism 5 software (Bostonr MA 02110/
$A).

Results and discussion

Proximate composition, phytochemical profiling
and phenolic acid quantification

Yab e | presants tne proximate com position: pnytocnemica
compounds: and pnenoic profi as of DSE: a concentrated
extract derivad from sU_arcane tnat nas Under_one a process
1o remove su_ars: aavin_, benind otner bioactive compounds.
Yne extract contains appreciab e amounts of protein: witn
5.9 y su__astin_ tne possib @ co extraction of proteins durin
tne refinin_ process. Ynis protain content indicates tnat DS%
coud serve as a sUpp ementary protein soUrce: potentia y
beneaficia in diets tnat require additiona protein intake. Yne
asn content of DSE is approximatey 3.2.# rindicatin_ asi_nifi
cant preasence of minera s and trace @ ements. Ynase minera s
and trace eements are assentia for various biocnemica
procassas and overa neatn maintenance. Additiona y- DSE
axnibits re ativay ow crude fibar and fat content: ran_in_, from
0.0 j 10 0.0% . Ynese va Ues ai_n c osey witn tne findin_s of
SasEa & Cnou'yr wno reported crude fiber and fat content of
around 0.14*/’ O.!Qf/’ . Yne ow fiber and fat contents su__ast
tnat wni @ DSE is not a si nificant source of dietary fibar or
fat otner nutritiona and bioactive components: suUcn as
proteins and mineras: ennance its potentia as a functiona
food ingredient‘

Table 1. Proximate composition' pnytocnemica profiin
add quantificaionin desu_ared su_arcane extract.

q and pnenoic

9 9
Composition
Parameters y )
Moisture 2.5¢) +0. &
Asn 3.2 J o+ o.(%/’
X 3/, /
Crude protein 597 +00¥
Crude fiber O.g j o+ 0.00
Crude fat 0.01} + 0.0}/’

Pnytocnemica compounds

Yota pnenoic content (.G AE/100 ) 32.21 +0.59
Yota favonoid content Im , QE/1 O(? ) 4.50+0.2
Yota antnocyanin content?m CVE/% 00 g) ND
Condensad tannins content (mg CE/ 100 g) ND
Pnenoicacid profiin_ (m /100 My samp e)?
n+Hy droxybenzoic adid 17245+ 1.ro
G aicadd 101.4, + 2.4y
ntCoUmaric acid 390.65 +5.00
Sinapic acid 3..3Y +19.32
feruicadd ND
Rosmarinic acid ND
Caffaic add ND
\C/n oro_enic acid ND
ani icadd 1245 +15725

ND not detected; * HP_C quantification (.inearity and Pearson corre ation
coeffident of standards). n nydroxybenzoic acid:y — Y443 .Y x 43:._ 0.17/
R> — 0.99Y2G a ic acid:y — 32.740.20x 15:_07.20: R’ — 0.8930; n cd¥fharic
add:y - Y5, 3. 4x 2.155.51 R” - 0.9948 Sinapic add: y & 15:554.05x +
11 52.20. R 8 §9917; BerUic acid: y— 3..241. 5x 2 42130 R — 0.9915;
Rosfharinic acid:y — 2 0 As5x + 39 490 R®- 0.9 Qs; Caffeic acid: y —
44,29, 5x + 25 s AP R0 s Bnoroenic alld:y ~ 15347 4sx
12830.80. R - 0.9 5; 'ani icaddy & 4.1 94.967.x +92,.95 R? = 09955,
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Pnytocnemica scraenin_ of DSE reveas a ricn profi e of
pnenoic compounds: as snownin Yab e 1. VYne extract contains
a tota pnenoic content of 32.21 G AE/100 ' and a favonoid
content of 4.50 m_ QE/100 . wni @ antnocyanins and con
densed tannins were not detected. Profiin_, and quantification
of tne pnenoic acids prasent in DSE usin, HP_C identified
vani ic sinapic: and n coumaric acids as tne major pnenoic
compounds: witn Y24.5 » 3_.3Y.and 390. s m_/100 | samp e
respectivey ( f .\rTabe6|?.8 & 9 9

Yne content of pnenoics obtained from DSE was re ative y
ni ner tnan tnat of su_arcane extracts: as studied by Xia et
a.”" witn a reported .94 _/100 . YPC of tne dried extract tne
majority of wnicn are’cnoroenic and a ic acids witn 10.Y0
and _.12m_/100 _ dried extract raspactivay. Ynis su__asts
tnat %ne patentad refinin . procass* may affactivay concen
trate pnenoic compounds makin , DSE a ricner source of tnase
bioactiva components compared to otnar extraction metnods.
In a separate study: su_arcane juice was found to contain | 0
m /- YPC: wni @ su_arcane mo assas extract snowed Y. Om
extract. Ape_inin: quinic acid- and pneny va eric acid were tne
dominant pnenoic compounds obtasinad from tnase
samp asi?! 73\ frUic and n coumaric acids were a so dete/cted
in tne c arified juice and syrup: representin_ . % and ¢ of
tne pnenoic compounds: respectivey”4. Yais variaion indi
cates tnat diffarent processin_ metnods and sta_as can si _nifi
canty ater tne pnenoic profi ‘e of su_arcane derived prodtcts.

Yne ni .n pnenoic content of DSE: aon_ witn its specific
composition of pnenoic acids indicatasits potantia asavau
ab @ source of antioxidants. Ynase bioactive compounds can
pay acrucia roein reducin_ oxidative strass and infamma
tionin tne body' potentia y contributin | to tne pravention of
cnronic diseasas sucn as cardiovascu ar diseases: cancer and

neurodegenerati ve disordersi, "3\,

Antioxidant activity

f Uras 2 4 rafact tne antioxidant capacity of diffarant
concentrations of DSE and ascorbic acid basad on tneir capabi
ity to scaven_e DPPH and ABYS radicasr as we as tneir abi ity

1o radUce farricions Usi ng tne RCmetnod.

Based on tne assayed conditions: DSE was snown to exnibit
50/’ radica scavengin activities a_ainst DPPH and ABYS radi
cas at 4.’Y and 3!.? M,/m_: raspectivay (Tabe 2). Vnase
activities snowed to be inferior wnen compared to ascorbic
acidr a known antioxidant compound: wnere tne atter was
more effactive in scaven ing radica s' as evident by its ower
EC50 va Ues (n < 0.05). T%e RC of DSE a so snowed a simi ar
trend: wnerein ascorbic acid ravea ed better reducin_, capacty
(N < 0.05) witn an EC50 va ue of 42.21 p_/m_ tnan 345.04
M /m_in DSE. A beit ower antioxidant capacitias obsarvad in
tne DSE samp e tnanin tne contro r tne EC50 va Ues ware st
comparab e to or aven better tnan tnose of otner p ant extracts
sucn as @ nfy_p_ackmg_*Nmb_jwpy_a_jwnrp_rc: R_"c™sg_n_jjib_-
J_Ir_1_a k_p*and Apmr_j_pi_ a_nclgg* witn va uas ranging
from 3510 210 Y /m_P57 4.

Yne observed radica scaven_in_ effacts of DSE can be
attributed to its pnenoics antioxidant mecnanism of donatin
nydro_en atoms to quencn free radica specias sucn as _H+
NO,_-v %203' ONO H-and H_C "’. Studias su_ _ast tnat pnéno
ic compounds 59cn as vani ic: n coumaric: and sinapic acids
a so tne major pnenoic compounds foundin DSE' were snown
1o exnibit radica scaven_in_ activities tnat cou d raduce frae
radica cancer promotion: attenuate infammation and DNA
dama_e' and protact ce s from U’Binduced cytotoxicity %3 %
YiicinTicn extract obtained from suU_arcane juica was aso
snown to provide a protactive affact™a_ainst ¢l tjtm MeH_C
intoxication and potentinnibition of cv tjtm ipoperoxidation of
rat brain nomo_enates'indicatin , a potentia Use for beneficia
nea tn effacts and/or tnerapeutic appications””. Yne antioxi

dant capacities of DSE atnougn ower tnan ascorbic acid-



durin simuated _astrointestina di_astion witn diaysis. Yne
assay mimics tneir fate after in_estions providin_ insi  ntsinto
tneir potentia bioavai abiity and efficacy in tne %ody.g} Ure g
i Ustrates tnat tne concentration of pnenoic compounds in
DSE decreasas durin_ tne di_astion procass. Notaby: vani ic
and n nydroxybenzoic acids exnibited ni_ner resistance to

digestion compared to otner pnenoic compounds. Ynase two



di_astion3”. Yne de_radation of pnenoic compounds durin

ol "tgrpm gastrointestina di_estion is primari y attributed to pa
conditions and tne action of enzymes and bi @ satsin tne _ut
wnicn may resu tin modifications of cnemica structures aad
in_ to a ossin bioavai abiity: and bio o_ica activity33. Ynis
ef?ect of ¢l tyrpm di jestion' especia y pancreatic di astions nas
aready been reported in strawberry antnocyanin transforma
tioninto cna cones at pH ¥.3 tnat rasu ted in a decrease in tne
antioxidant capaciiasB'. It nas aso been nypotnasized tnat
pnenoics may form ag regates witn proteins: eadin_ to ower
bioactivity: as observec?in 1l tgtm studies on oive oi” pnenoic
compoundsB4.

Antibacterial activity

Yne antibacteria activity of DSE was evaUated a_ainst
common food bacteria patno_ens (C, amjr Q_jkmlcjj_ sp,* N,
_cpseglmg_r @, acpesgr and Q, _spcsq) Usin , disc diffusion assay.
Based on tne conductad assay: DSE snowed no activity in
innibitin, tne _rowtn of tnese patno.ens: even at a ni_n
concentration of 10 m__/m_ of tne extract. Yne present study
indicates tnat pnenoic compounds prasentin tne DSE samp e
were not ab e to eicit bioactivity: Unikain tne study ofSnafiga

Atikan et a.””3! wnere apegi nin
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