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Abstract

The rhizome of Canna indica (family: Cannaceae) has been used as a traditional
medicine source for treatments of fever, dropsy and dyspepsia. Similarly, leaf and seed extracts
are used to treat analgesic and to cure earaches, respectively. The flower is said to cure eye
diseases. In different regions of the world, it is consumed as a staple food as well as a source of
starch. The rhizome has been used as a source of starch in food industries in many regions of the
world. Here, the study of the rhizome of C. indica was aimed to determine its potential use as a
functional food, a source of vitamins, nutrition and nutraceutical ingredients. Biomass and
nutrient characterization showed the rhizome as a rich source of fiber (25.1%), starch (28.5%),
protein (4.72%), and lipids (5.75%) with a total caloric value of 423 Kcal/100 g dw (dry weight).
The rhizome also had a considerable amount of minerals and vitamins. Acetone extracts of
rhizome showed significantly higher antioxidant properties. The ICso values with DPPH, ABTS™
and O2~ radical were found to be 21.6, 23.2 and 169 pg/mL, respectively. The reducing
properties (FRAP and CUPRAC) and DNA protection assay was correlated with total phenolic
and flavonoid content of the rhizome extracts. Acetone and methanol extract showed protection
against free radical-induced DNA and protein degradation. In food model system, acetone extract
significantly decreased the bleaching of B-carotenoids and thiobarbituric acid reactive substance
(TBARS) from ground pork meat. a-glucosidase activity was significantly inhibited by water
extract (ICso 2.35 pug/mL) and acetone extract (ICso 27.1 pg/mL). HR-LCMS/MS analysis of
different extracts showed the occurrence of different bioactive compounds such as rosmarinic
acid, psoromic acid, usnic acid, isoeugenitol,ellagic acid, coumaric acid, phloionolic acid and
swietenine. The results suggested that C. indica rhizome as a potential source of nutrients and

metabolites for health benefit.




Cyperus articulatus L. is a perennial plant distributed in tropical and subtropical region
and its rhizome has been used as traditional medicine in different regions to treat some common
diseases such as malaria, epilepsy and dysentery. The rhizome contains essential oil which is of
pharmacological and economic interest and has antimicrobial properties. The plant was mostly
studied for its essential oil but its other biological properties and metabolite profile were least
explored. Possible utilization of rhizome extracts of C. articulatus as a source of natural drug
ingredients to manage diseases like oxidative stress, diabetes and Alzheimer was the main
objective of the present study. In vitro biological activities such as antioxidant property,
application of antioxidants in food and biological model systems, enzyme (a-amylase, o-
glucosidase, acetylcholinesterase) inhibitory activity was studied for the rhizome extracts. The
metabolite analysis was done by HR-LCMS/MS. Among different solvent extracts, acetone
extract showed potent activity as antioxidant and enzyme inhibitors followed by ethyl acetate
extract. The ICso values for scavenging of radicals such as DPPH, ABTS™ and O~ are found to
be 12.2, 16.3 and 83.2 pg/mL, respectively. Similarly, ICso values for reducing property (FRAP,
156ugGAE/mg extract and CUPRAC, 407ug BHAE/mg extract), Metal chelating (44.8ug
EDTAE/mg extract), and total antioxidant activity (31lug AE/mg extract) was found
significantly lower than other extracts studied. Further, acetone extract protected DNA, protein,
inhibit B-carotene bleaching and reduce TBARs value during meat oxidation. It also showed high
inhibition potential against a-glucosidase (ICso, 9.05 pg/mL) and acetylcholinesterase enzyme
(ICs0, 25.2 ug/mL) thus envisaging the rhizome as a potential source of drug ingredients against
Diabetes as well as Alzheimer’s diseases. In HR-LCMS/MS major compounds identified were
quercetrin, dihydroquercetin, mycophenolic acid, embelin, meptazinol, c16-sphinganine,

deoxyelephantopin, phytosphingosine, colforsin, stearic acid derivatives andvenpocentine.
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Further studies were conducted with respect their enzyme inhibitory properties focusing
on a-glucosidase. Various class of compounds were separated using different chromatographic
technics and bioactive fractions of both the rhizome extracts were analyzed with LC-MS and IR
Kinetics and molecular docking studies were performed to establish structure activity
relationship. Among the two bioactive fractions of C. indica rhizome, acetone extract recorded
competitive type of inhibition and LC-MS/MS analysis revealed the presence of phenolics type
metabolites in the active fraction whereas water extract of C. indica rhizome recorded
noncompetitive type of inhibition which was dominated by metals as analyzed through ICP-MS.
In the case of C. articulatus, acetone extract had two active fractions recording competitive
inhibition. LC-MS/MS analysis revealed the presence of phenolics like quercetrin,
dihydropuercetin, embelin and mycophenolic acid in one active fraction and hydroxy fatty acid
derivatives in other fraction. The enzyme inhibition activities of the identified metabolites were
also supported by molecular docking studies. The study reveals the C. indica and C. articulatus
rhizome as a source of many important health beneficial metabolites and suggests its various

food, medicinal and pharmaceutical usability.




B3IES

Canna indica (ARAR: Cannaceac) b Tehg T 3TIET g@n,sw 3R 39T & 3TER &
T v gRuRe MW @1F & 7 & fFar 3r §1 58 RE, Iedr 3R OIS F 3 FT 3TAA
TelTealT8eh & Follol & [T fham STar § 3R &AM F1el A7 a8 8 el & U] Gl A1 a7
WAt T Sk A aATell el ST &1 gfAar & faffieer afl A, 58 Heg A & |qY-ary Wi
& G & & A 1 Qae fhar STem §1 Yehe T YA GAAT & HS &A1 H Wi i &
T & AT & & & fFar 7= g1 T8, @) SR & Uehe & 31T 7 3237 HATcHS HIoT,
eI, qivor 3R 9w dcal & AT & ® H 3P AT 39T FF FUiRa w&r an
SRATE 3N 99 ded S8for gofed o I T B’ & Teh THG Hid (25.1%), T (28.5%),
NET (4.72%), 3R AR (5.75%) &F T 7 423 Fhet Fe/100 AH dw () &F ol ey
AT & AT @rT| aoiel)| Jehe A Gietol R Aerf@s off srhr Aamr & | e & wdHied &
31 o rohr 3iftreh TNsiRAIST 0T fG@I| DPPH, ABTS+ % &Y ICso T AT 3R 0*° Heleh
heRr: 21.6,23.2 3R 169 pg/mL UV V| HH A dTel 0T (FRAP 3R CUPRAC) 3R Siweiw
T WA & Tehe 3 Hi Fel Pallforh AR Feldlaiss Al & QY Hgadg fhar aam |
THE 3R AUl 37& F Fqad FIT ¥ IRT Svaw 3R GG F aRoT F e geeT ars|
mﬂuﬁﬁmﬁ,aﬁlﬂ%ﬁm%mﬁmﬂmﬂﬁﬁdecreased—ﬁ??ﬁg_s'SﬂT
m@ﬁﬂﬁgm@ﬁﬁm(mm) & favsta & Frhr FelT 3| a-glucosidase
aifafafr ot & 3% (ICs 2.35 pg/ml) AR wdield faerersl (ICso 27.1 pg/mL) G@RT FhIhr
aiftIa o [Affea 3% & TaIR-TaHvATH / TATH favewor o [Affea srefdea it
S f TEARS s, aRifas ofds, giae oils, AsEgsiieerd, Talles TS, SiAtks
TS, wrscldlice TS iR Edfe @ gear w fawmar| aRemAr @ gea fear & waree
T & T 9y deal 3R gt & goTfad dd & ¥9 A AT 33 Yha

AERE 3NfEhHelcd Tl ISURRfeTHNT AR sOsvepfedeia & # faaRd v TRgArd
gier § 3R 38 Yehe @1 HIRET, A 3R AT S T AT W0 & Folrsl & v fafde
&= #H yRURS RIfhcar & &7 7 sTaaTe f6ar - §1 Ushe & 3Ma2TF do 8iaT & o e
3R 3T g 1 &1 & AR @A AMURIEN 0T gl &1 FIT F gHb G AT & fow
SIEI] e FoRaT T AT dAfshel SH 3T Sifdeh IUN 3R ACETASE ABS H HH &
HH T ST AT A7) JiFSed Tera, #YAg 3N oosAT SIET AR &1 JatreT lel
& foT grepfaer gar @@l & @i & & # @ MEHed & Yehe 3ih T FHIAT 3TN
T HEATA HT HET 3237 UT| wdsifrase gufed, el 3R Sifdes Alser gomfoat A
TEiFdSe & W,UHI’E’H (0-amylase, a-glucosidase, acetylcholinesterase) faRremcaes arfafafer
& & H 34 fagr Sifaw sfafafRat & oRurcas 3@ & for TRarcas afafafr & seaga
fhar amm ur| AcEidrse ARV THIR-THItATE /| TATH ¢arr fehar s url faffies
faemae & 31 & &1, THield s 7 Uil vdee Adres & g tdniiease iR tarsa




AR & FT F AfFarmer fafafyr @ 8|1 DP50, ABTS + 91 I3dhal & Hell el & faT
ICso T AT 3R 0% sHaen: 12.2,16.3 3R 83.2 pg/mL 9T AT &1 SE dRE, Hufcd HI H
A & [T ICsy T AT (FRAP, 156 pgGAE/mg extract 3R CUPRAC, 407 ug BHAE/mg
TFHSHT), ATel holledl (44.8 pg EDTAE/mg UrHgHe), 3R el TeIsiTeRiSe arfaiafer (311 pg
AE/mg UFHeHC) FHIT HA UIAT IAT| I 37h I IFETIA fhaT| TS 37lmar, THIeT Tiad
ATAT, TET Y [ARIAT &, B-IETT AT & Uapam & 31T 30T & a1 JSw3Rey
AT HI HH FAT gl 3T a-glucosidase (ICsp, 9.05 pg/mL) IR TiACBADI TSl TS
(ICso, 25.2 pg/mL) & T 3od s &AAT RWS| 36 YhR Ig AYAT & HWY-AY
eollBH R 9N & fow v gHifad Id & & H TSH AT IR&edaAT HAT gl TIR-
ToITATY / UATH YT Jeh # ggdlel 0 Faid e, SgIggitaRicst, At Tas,
Trafore, FAcerioietter, T 16-Fharfarst, S3iiFarsetha the, HEel fEhaN e, PR AT, TEIRS
A 3Rafea 3R Waadisies

3T & 3EATA a-glucosidase W €A higd el dlel 3eieh Usiisd faRiemcse ot
& Y H ThU 3T F| TGAT & ATATS T I TATAT el & Tt LCMS 3R IR Folciad
3R 3morfae SifeheT 3TTAT & AU 3TCTIT-370T9T HIACIITheh Coheileh 3R STAT-Shaax gl ol
39T Fh AR & AT gt &1 faRawor frar s=r| @) Sf3ar wohe & ar e
37 & &, vHelT teadae o ufaewdl yeR & vy 3R LC-MS/MS farevor @ @feea 37er
H FAfIFT BT ACEIASed T 3YRATT FHT IdT 9T, ST ATl STEHT ASAH & Gl &
3% o IR-FfAfed yHR @1 A% gof fFar S msEd-rATE § At ¥ /AU & & F
T3 T FEEd U1l @) InfeHTaey & A A, v & 3 & o afhg e & S gfaede
3aUY I ol A V| TAH-UATH / TATH fa2eivor o aawafes, sgrsarqrafes, rafas 3t
T Afshd 313 7 AsHIhlfors TRas 3R gay 37er # grsgradr hel vfas sRafea st Salfoerd
T 3URAFT FT gdT TaT| UTa Sifchel JETTT GaRT Igdlel fhU T IIAITAT & TASH
faver arfafaferat & off geder fonar o 7| 3eaTs S Agcaqul FTaRLT STl Tt
& W & & H @ SfEHr 3R @l nfEpioied Y I Tehe AT & 3R g0 Affiea aisrer,
sitweher 3R 3itweher sRieTar @ gea &ar ¥
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