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ABSTRACT

The present study seeks to evaluate the influehtieedime of harvest on the phenolic compositamjoxidant
activities and anti-cholinesterase action of pramsb yellow yam (Dioscorea cayenensis). HPLC-DADyaig of
the processed yellow yam revealed the presencentd phenolic acids and flavonoids. The result skhoavhigher
amount of most of the identified phenolic compoundse early harvested yellow yam. The result asowed a
high level of most phenolic compounds in the ralloyweyam for both early and late harvested yam damp
compared to their cooked counterpart. Similarlye tlesult of the antioxidant indices (total phenalantent, total
flavonoid content, reducing power, ABTS and DPPIldigal scavenging power) also ranked high in thelyear
harvested and raw yellow yam sample compared tdatieeharvested and cooked yellow yam sample réspbc
However, the anticholinesterase inhibitory actidrthe studied yellow yam revealed some level dbitibn only in
the late harvested yellow yam with a slightly higin@ibition in the late harvested raw yellow yawntpared to the
cooked counterpart. Therefore the studied yellom ywehen subjected to mild cooking process and htegasot
very late could serve well as a functional foodttbauld be harnessed in the management of frecahdiediate
diseases.

Key words: Harvesting Time, phenolic composition, antioxidaativities, anti-cholinesterase action.

INTRODUCTION

In recent years, there is an upsurge in the asdated to new developments in prevention of disgaaticularly in
the role of free radicals and antioxidants. Oxyfyer radicals or, more generally, reactive oxygaeecges (ROS), as
well as reactive nitrogen species (RNS), are forineall cells as unwanted by-products of metabol&md as such
can be regarded as "toxic agents" with regard tr thotential for initiating intracellular damagd][ It is
increasingly being realized that many of the modeuman diseases are due to oxidative stress @ttiay over
production of ROS [2]. In a normal healthy humamyyothe generation of pro-oxidants in the form aaRtive
Oxygen Species (ROS) and Reactive Nitrogenous 8pe@NS) are effectively kept in check by various
antioxidants. Lack of antioxidants, to remove egce=active free radicals, leads to different dieealke cancer,
neurodegenerative and inflammatory disorders [#Htukal antioxidants from plant origin are more Hana in
reducing ROS levels, due to synergistic actionsvife range of bio-molecules such as phenolic comgsu
vitamin C, vitamin E and phyto-micronutrients [4].
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Phenolic compounds are secondary metabolites tleatderivatives of the pentose phosphate, shikimaie,
phenylpropanoid pathways in plants [5]. Phenolimpounds exhibit a wide range of physiological prtips, such
as anti-allergenic, anti-artherogenic, anti-inflaatary, anti-microbial, antioxidant, anti-thrombqtic
cardioprotective and vasodilatory effects [6-8]. Tdeneficial effects derived from phenolic compouhdse been
attributed to their antioxidant activity [9]. Phdicocompounds have been identified as the majoerdénant of
antioxidant potentials of foods [10], and couldréfere be a natural source of antioxidants.

Roots and tubers are the most important food codp®ry ancient origin in the tropics and subtrapiassociated
with the human existence, survival, and their s@zionomic history. Yam is one of the most importauitivated
and commonly consumed tubers in Nigeria and reglaedemedicinal food in traditional herbal mediciid].
Dioscorea cayenensisyellow yam", is native to Africa, just as whiy@am “Dioscorea rotundatathough not as
commonly consumed as white yam. Yam contains phghmicals that can affect human health such as phyto
estrogen (isoflavones), saponins, terpenes, canotefil2-13]. Recent studies have shown that yasnaindioxidant
activities, anti-carcinogenic effect, antihypertgaseffect, [14], and cholesterol lowering effec¥&am has high
fiber content, this helps in weight control; it @lkelps to reduce cholesterol levels, thereby lowerisk of heart
diseases. Yam is rich in carotenoid and it caneeduwoman'’s risk of developing ovarian cancer.[i2k a great
source of vitamin C which lowers blood pressureamg have also been used to treat menopausal symptom
folklorically. It has been discovered that yam damprove the status of sex hormones (estrogen)ddignd
antioxidants [15].Yam tubers can be stored up xonsbnths without refrigeration, which makes themaduable
resource during the period of food scarcity attibginning of wet season [16].

The phytochemical content of plant foods is influedcby post-harvest factors including storage
conditions and processing procedures and also Imerus pre-harvest factors, including genotypet-roo
stock, climatic conditions, agronomic practices amtrvesting time [17-19]. Studies have also shown
that phenolic compounds in plant foods may varyoetiog to the growth stage, the part of the plamd ¢he
characteristics of the environment [20-21].

Therefore, the aim of this study is to evaluate éfiect of time of harvesting on the phenolic comsipon,
antioxidant activities and anti-cholinesterasearctf yellow yam.

MATERIALS AND METHODS

2.1Chemicals

2-Deoxy-D-ribose (Cat No - #D5899), 2&zino-bis(3-ethylbenzothiazoline-6-sulfonic acaiammonium salt (Cat
No -#11557), 2,2-Diphenyl-1-picrylhydrazyl (Cat N@tD9132), Trichloroacetic acid (TCA), Thiobarbituracid
(TBA), hydrogen peroxide (#D,), ferrous sulphate, potassium dichromateQiO;), Ferric chloride (FeG),
Methanol, Folin-Ciocalteu’s phenol reagent, sodilitarbonate, aluminum chloride, potassium aeetstdium
phosphate dibasic, sodium phosphate monobasi@diit® phosphate, potassium ferricyanide,-aZno-bis(3-
ethylbenzothiazoline-6-sulfonic acid) di-ammoniunalts (ABTS), 6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic acid (Trolox), orthophosphoric acid, crin, hydrochloric acid, sulphuric acid, chlorofo, calcium
chloride, vitamin C, tannic acid, sodium carbonateaminium chloride, gallic acid, quercetin, asdoracid, glacial
acetic acid were obtained from Sigma chemical cappdSA. The chemicals used were of analytical gsaghile
the water was glass distilled.

2.2 Sample treatment and preparation

The tubers were peeled, chipped and washed to eediadg and divided into two groups. The first gramas boiled
in a sterilised container at 160G until soft (as eaten) while the second group lefisaw. Both groups were then
sun dried for 3 days and milled into fine powdekirig caution to avoid contamination. Both the cablead raw
samples were stored in a plastic container at réemperature in the Department of Biochemistry, Falde
University of Technology, Akure, Ondo State, Nigeri

2.3 Preparation of methanolic extracts

Ten grams of yam flour was mixed with 80ml of naatbl and left overnight. The suspension was fitteteough
whatman filter paper no 42. The filtrate was putaimeasuring cylinder and then made up to 100mk méth
methanol. The filtrate was put inside amber battid stored at -4°C until it was used.
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2.4 Quantification of phenolic compounds by HPLC-DA

Reverse phase chromatographic analyses were cauteghder gradient conditions using C18 colum® (m x
150 mm) packed with |Bn diameter particles; the mobile phase was watetagming 2% acetic acid (A) and
methanol (B), and the composition gradient was:d8® until 2 min and changed to obtain 25%, 40%8/ 60%,
70% and 100% B at 10, 20, 30, 40, 50 and 80 mspeatively, following the method described by Antagal.
[22] with slight modifications. Cooked and raw y®ll yam was analyzed at a concentration of 15 mgfim. flow
rate was 0.7 ml/min, injection volume m0and the wavelength were 254 nm for gallic aci®) 2m for catechin
and epicatechin, 325 nm for chlorogenic, caffeid allagic acids, and 365 nm for isoquercitrin, giten,
quercetin, rutin, kaempferol and luteolin. The sleamnd mobile phase were filtered through udAbmembrane
filter (Millipore) and then degassed by ultrasobigth prior to use. Stock solutions of standarderegfces were
prepared in the HPLC mobile phase at a concentratinge of 0.025 — 0.300 mg/ml for isoquercitrinergitrin,
guercetin, rutin, luteolin and kaempferol; and ©.640.250 mg/ml for gallic acid, chlorogenic acidffeic acid,
ellagic acid, catechin and epicatechin. The chrograiphy peaks were confirmed by comparing its taiertime
with those of reference standards and by DAD spg@00 to 600 nm). All chromatography operationsen@arried
out at ambient temperature and in triplicate. Tih@tlof detection (LOD) and limit of quantificatioLOQ) were
calculated based on the standard deviation ofdbpanses and the slope using three independentiealaturves,
as defined by Sabiet al [23] LOD and LOQ were calculated as 3.3 andol®, respectively, where is the
standard deviation of the response and S is thpe sibthe calibration curve.

2.5 Antioxidant indices

2.5.1 Total phenolic content (TPC)

The total phenolic content of the extracts was rddteed by the Folin-Ciocalteu assay as describetMagerman
and Mole [24]. 500L of Folin reagent was added and mixed with a sautontaining 100L of the extract and
2ml of distilled water. 1.5mL of 7.5% sodium carlatewas then added to the solution and the voluasemade up

to 10mL with distilled water. The mixture was l&ft stand for 2 h after addition of the sodium caedde and the
absorbance of the mixture was measured at 760 ning @aslLambda EZ150 spectrophotometer (Perkin Elmer,
USA). The standard used was tannic acid and thatneas expressed as mg tannic acid equivalentgnaen of the
sample.

2.5.2 Total flavonoid content (TFC)

The total flavonoid content of the extracts wasedweined using a slightly modified method reportgdMedaet al
[25]. Briefly, 0.5mL of appropriately diluted sanepivas mixed with 0.5mL methanol, d0of 10% AlCl, 50uL of
1mol L potassium acetate and 1.4mL water, and alloweddobiate at room temperature for 30 min. Thereafter,
the absorbance of each reaction mixture was subs#guneasured at 415 nm. The total flavonoid walsutated
using quercetin as standard by making use of anspeit standard curve (0-4@/ml or 0-100ug/ml), the total
flavonoids content of samples was determined iiplicates and the results were expressed as mgcepirer
equivalent per gram of the sample.

2.5.3 Ferric reducing antioxidant power (FRAP)

The reducing power of the extracts was determirnedssessing the ability of each extracts to redia®h solution

as described by Oyaizu [26]. Briefly, appropriateittbn of each extract (1ml) was mixed with 1ml 290 mM

sodium phosphate buffer (pH 6.6) and 1 ml of 1%agsium ferricyanide. Each mixture was incubateSCXE for

20 min and then 1 ml of 10% trichloroacetic acidsvealded. This mixture was centrifuged at 650 rpnil@min.

2ml of the supernatant was mixed with 2ml of distllwater and 0.4 ml of 0.1% ferric chloride. THesarbance
was measured at 700 nm. The ferric reducing amtéoxi power was determined in triplicate and exg@ss mg
ascorbic acid equivalent/g of the sample.

2.5.4 ABTS antiradical assay

An antioxidant activity of the extracts was detered using the 2, 2’-azinobis-(3- ethylbenzothiaz®l6-sulfonic
acid) ABTS antiradical assay [27]. The ABT®mother solution) was prepared by mixing equalimugs of 8 mM
ABTS and 3 mM potassium persulphate$Og) (both prepared using distilled water) in a voldnesflask, which

was wrapped with foil and allowed to react for animium of 12 h in a dark place. The working solutivas

prepared by adding 2.5 ml of the mother solutiothvid.5 ml phosphate buffer (pH 7.4). A range ofdxo(6-

hydroxy-2, 5, 7, 8-tetramethylchroman-carboxyliddacstandard solutions (100-10QM) were prepared in
acidified methanol. The working solution (2.9 mlasvadded to the methanol extracts (0.1 ml) or krstandard
(0.1 ml) in a test tube and mixed with a vortexeTtest tubes were allowed to stand for exactly 30. mhe
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absorbance of the standards and samples were radasur34 nm with a Lambda EZ150 spectrophotom@étes.
results which were determined in triplicates weqgressed agM Trolox equivalents/g sample, on dry weight basis

2.5.5 DPPH antiradical assay

The DPPH assay was done according to the meth@&tasfd-Williamset al. [28], with some modifications. The
stock solution was prepared by dissolving 24 mg BRith 100mL methanol and then stored at’@aintil needed.
The working solution was obtained by mixing 10mac#t solution with 45mL methanol to obtain an absoide of
1.1 units at 515 nm using the spectrophotometezn&hextracts (300ul) were allowed to react witlh@7l of the
DPPH solution for 6 h in the dark. Then the absockawas taken at 515 nm. Results which were detehin
triplicates were expressed iM Trolox Equivalent/g sample. Additional dilutionowld be needed if the DPPH
value measured was over the linear range of tmelatd curve.

2.6 Acetylcholinesterase and butrylcholinesterasaliibitory activity assay

Acetylcholine esterase (AChE) and butrylcholineeeste (BuChE) inhibitory activity was measured bg t
spectrophotometric method developed by Ellreaal. [29] with slight modifications. Briefly, 1ImL ofmM 5, 5'-
Dithiobis-(2-Nitrobenzoic) acid (DTNB) dissolved domM sodium phosphate buffer (pH 7.0) was adde@i@ml

of distilled water. 0.1ml of brain homogenate (eaneysource) and 0.1ml of the sample was then aduebet
mixture and incubated for 2 minutes at 25°C befa@ml 8mM acetylcholine iodide (substrate) was addghe
absorbance of the mixture was read at 412nm awadteof 30 seconds for 5 minutes immediately aftersubstrate
was added. For the control, 0.1ml of brain homotgerfanzyme source) was added to 1ml of 20mM DTNB
dissolved in 10mM sodium phosphate buffer (pH A0 0.7ml of distilled water. The mixture was inatdd at
25°C for 2 minutes before 0.2ml 8mM of acetylchelifodide was added and the absorbance was taken
immediately. 1ml of distilled water and 1ml of 10mIMNB was used as blank. The procedure was repesiad
8mM buytrlcholine iodide as substrate. The resultse expressed in umol mimg protein® using a molar
extinction coefficient 13.6x103Mcm .

2.7 Statistical analysis

All the analyses were run in triplicates. Resultsrevthen computed using Microsoft Excel softwarec(bsoft
Corporation, Redmond, WA) and followed by one —wanpva Duncan’s Multiple Range Test (DMRT) to congar
the means that showed significant variation by gSRPSS 11.09 for windows. The significance leved set at p <
0.05.

RESULTS

3.1HPLC-DAD PHENOLIC ESTIMATION

The HPLC-DAD quali-quantitative estimates of phénaompounds of early harvested (August, 2014) label
harvested (December, 2014) raw and cooked yellow {aioscorea cayenengiss as shown Figure 1(a-d) and
Table 1. The qualitative estimates (Figure la-dpaded the presence of gallic acid, catechin, dgenic acid,
caffeic acid, ellagic acid, epicatechin, rutin, opetrin, quercetin and kaempferol in the raw anocpssed yellow
yam samples harvested during two distinct periothefyear. The identified phenolic compounds wessestially
phenolic acids and flavonoids. The result revealbdigher level of most of the identified phenolangounds in the
early harvested raw yellow yam compared with thdyeharvested cooked yellow yam with the exceptafn
catechin, chlorogenic acid, ellagic acid and quarc&imilarly, the same trend was observed inlgte harvested
raw yam with higher amount of the quantified phé@n@ompounds in the raw yellow yam compared wita th
cooked yellow yam, with exception of rutin, quencetnd kaempferol.
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Figure 1 — HPLC-DAD chromatographic profiles of (a). Raw (b). Cooked early harvested yellow yam andc ). Raw (d). Cooked late
harvested yellow yams: Gallic acid (peak 1), cateah(peak 2), chlorogenic acid (peak 3), caffeic atipeak 4), ellagic acid (peak 5),
epicatechin (peak 6), rutin (peak 7), quercitrin (gak 8), quercetin (peak 9), kaempferol (peak 10)

Tablel- Quantitative Estimates of Phenolic Compourslof Early and Late Harvested Yellow Yam

c d Yam Yellow LOD LOQ

Ompounds  TERRYY (mg/g)  EHCYY (mglg) LHRYY (mg/g) LHCYY(mg/g) pg/mL pg/mL
Gallic acid 3.56:0.02 1.650.01 1.62+0.01 1.49%0. 0013 0.045
Catechin 0.91+0.01 1.59+0.03 0.94+0.01 0.85:0.01  0.021 0078
Chlorogenic acid ~ 3.87+0.01 4.83+0.01 4.070.03 180801 0030  0.102
Caffeic acid 4.15+0.03 2.71+0.01 3.91+0.02 3.5020. 0019  0.062
Ellagic acid 1.73+0.02 2.64+0.01 1.65+0.03 1.4840. 0027  0.089
Epicatechin 3.89:0.01 0.87+0.03 0.89:0.01 0.7930.0 0.008  0.025
Rutin 4.18+0.01 1.45+0.03 1.74+0.02 436:0.01  0.020 0.067
Quercitrin 9.13+0.02 7.29+0.01 7.18+0.01 6.15:0.02  0.033  0.115
Quercetin 3.52+0.01 6.010.02 4.69+0.03 597:001  0.015  0.059
Kaempferol 4.08+0.03 3.95:0.01 1.71+0.01 3.25:0.01  0.028  0.096

Results are expressed as mean + standard deviafi&iDyof three determinations. LOD= Limit of Detent LOQ= Limit of Quantification.
EHRYY= Early Harvested Raw Yellow Yam, EHCYY =yBddrvested Cooked Yellow Yam, LHRYY= Late HtedeRaw Yellow Yam,

3.2ANTIOXIDANT INDICES
Studies have attributed that antioxidant propewiesdue to the presence of phenolic acids andrilzids [30-31].

The antioxidant indices of processed early and lheaterested yellow yam are as shown in Table 2. rHsalt
showed a higher phenolic content in the early heteck yellow yam (Raw: 79.32+7.53; Cooked: 47.343p.6
compared with the late harvested counterpart (REIW69+13.02; Cooked: 37.81+6.15. The result alsoveld a
reduced phenolic content after cookingimilarly, higher flavonoid content and ferric reihg antioxidant power
was recorded for both raw and early harvested wejiam.

LHCYY= Late Harvested Cooked Yellow Yam.

DPPH radicals react with suitable reducing agestising which the electrons become paired off aregblution
loses colour stoichiometrically depending on thenhar of electrons taken up. Similarly, the decalation of
ABTS" cation radical is an unambiguous way to measugeatttioxidant activity of phenolic compounds. ABTS
chemistry involves direct generation of ABTS radliweono cation with no involvement of any intermetgliadical,
it is a decolorization reaction and thus the rddazdion assay is performed prior to addition ofi@didant test
system, rather than the generation of the radiwaldcur continuously in the presence of antioxigdafhe two
assays have been used widely to evaluate the atgitbactivity of various natural products.
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The result of the antiradical action also revedieggh ABTS and DPPH radical scavenging activitiesdoth raw
and early harvested yellow yam compared to the @daiad early harvested yellow yam.

Table 2: Antioxidant Indices of Early Harvested andLate Harvested Yellow yam

Sample Total phenolic content Total flavonoid content Reducing power ABTS™ DPPH

(mg TAE/g) (mg QE/g) (mg AAE/g) (LM TE/g) (uM TE/g)
EHRYY 7932+753 212+ 003 33.028+297 421.71= 4665 70.78x 136
EHCYY 47 3426 .63 091+ 008 2359370 28919+ 56.14 6136=1.14
LHRYY 44 69=13.02 1.041+0.07 12.797+1 .82 307.75+ 33.60 41.09=043
LHCYY 37.805x6.15 0.65= 007 9.656=097 202.97+£95.55 3729048

Values represent mean *standard deviation oficgte experiments. TAE= Tannic Acid Equivalent; QBgercetin Equivalent; AAE=
Ascorbic Acid Equivalent; TE=Trolox Equivalent. EMRR= Early Harvested Raw Yellow Yam; EHCYY = Eary\ésted Cooked Yellow
Yam; LHRYY= Late Harvested Raw Yellow Yam; LHCYate Harvested Cooked Yellow Yam.

3.3ACETYLCHOLINESTERASE AND BUTYRYLCHOLINESTERASE INHIBITORY ACTIVITY

The anticholinesterase action of processed eadylate harvested yellow yam is as shown in Fig@&s The
result showed no acetylcholinesterase and buttyojiicesterase inhibitory action for the early hatee yellow
yam but a substantial inhibitory action was recdréter the late harvested yellow yam. The residbahowed a
slightly higher inhibitory action in the late hasted raw yellow yam compared with the cooked capai.

3 -
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g 2
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£
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o
=)
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0 T T T T 1

Control EHRYY EHCYY LHRYY LHCYY

Figure 2: Effect of early and late harvested yellowam extracts on brain acetyl- cholinesterase (AChEEHRYY = Early Harvested Raw
Yellow Yam; EHCYY = Early Harvested Cooked Yellow Yam; LHRYY = Late Harvested Raw Yellow Yam; LHCYY = Late Harvested
Cooked Yellow Yam
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Figure 3: Effect of early and late harvested yellowam extracts on brain butyrylcholinesterase (BuUChit Keys: EHRYY = Early
Harvested Raw Yellow Yam; EHCYY = Early Harvested @oked Yellow Yam; LHRYY = Late Harvested Raw YellowYam; LHCYY =
Late Harvested Cooked Yellow Yam

DISCUSSION AND CONCLUSION

Over the years, exploration of natural products basn on the increase leading to the identificatioh plant
products beneficial to mankind. Interest in thelthebenefits produced by phenolic compounds haseased in
recent years because of their proven potent adioxi capacity [32]. Phenolic compounds exhibit ediht
biochemical and pharmacological properties [33}] Hre total antioxidant activity of plant foodsridated to their
phenolic content [34]. Phenolic compounds haveaetidd much interest recently becauseitro studies suggest
that they have a variety of beneficial biologicabgerties like anti-inflammatory, anti-tumor andtiamicrobial
activities [35-38].

Previous report has identified cyanidin-3- glucesid¢atechin, procyanidin dimers ‘B-1’ and ‘B-3’, woarin,
guercetin and gallic acid as phenolic constitueftioscorea alata tubers [39-40]. Phenolic compounds are
commonly found in plants and have been reportdtht@ several biological activities [41-43]. Theulesevealed a
higher level of most of the identified phenolic quonnds in the early harvested raw yellow yam camreg with
the early harvested cooked yellow yam with the ptioa of catechin, chlorogenic acid, ellagic acidl ajuercetin.
Similarly, the same trend was observed in the haevested raw and cooked yam with higher amounthef
guantified phenolic compounds in in the raw comgandgth the cooked yellow yam, with exception ofimyt
quercetin and kaempferol. This observation agratsthe report of Ukonet al [44] which showed that cooking
decrease the polyphenol conteniXianthoma maffauber. Similar observation was made by Didgieal [40] who
reported decreasing phenolic compounds in the subebDioscorealata after cooking. The result further showed
higher phenolic compounds in the early harvestdibweyam compared to their late harvested raw amoked
counterparts. This observation is in agreement thithresult of Remorinét al [45]. They reported that the higher
maturity of fruit cause a lower phenolic contentl apostulated that this may be attributed to thieeseof chemical
and enzymatic changes like glycoside hydrolysiglygosidase, phenolic compounds oxidation by phexalase
and polymerization of free phenolic compounds [4B6has also been reported that phenolic composndh as
flavanol and cyaniding-3-glucoside of nectarinedgalitivar decrease during fruit maturity [46].

The higher phenolic content observed in the eaalyésted yam compared to the late harvested cqanteis in
tandem with the observed trend in the quantitagstémation of some phenolic compounds where higghe of the
identified compounds were reported for the earlyésted yam compared with the late harvested y&§].

The reduction in total phenolic compounds duringking might be due to cooking treatment which magttby
some heat sensitive phenolic compounds [13, 47, reduced total flavonoid content is in agreeinwéth the
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report of Ezeocha and Ojimelukwe [48]. They repaieat flavonoids are significantly reduced in bdiltubers of
water yam. Flavonoids are potent water- solubléogitgants which prevent cell damage and have stramiiy
haemorhoidal activity [49]. Flavonoids have beennftd to possess antioxidant and anti-inflammatotivities and
were also useful for sexual stimulation [50]. Fawids had the record of being a powerful wateulslel free
radical scavengers and powerful antioxidants wisighld prevent oxidative cell damage, have a potaticancer
activity and inhibited tumour growth [51]. It alsmntains hydroxyl functional group, which are resgible for
antioxidant effect in some medicinal plants. Thghler ABTS and DPPH radical scavenging activitieseobed for
both raw and early harvested yellow yam may beilssdrto strong positive correlation existing betwesetal
phenolic content and the antioxidant activitieplait foods [52-53].

Inhibition of cholinesterase is a promising appto&ar the treatment of Alzheimer's disease (AD) &rdpossible
therapeutic applications in the treatment of Padans disease, ageing, and myasthenia gravis bt alkaloids
are best known for inhibiting cholinesterase enzymieowever recent reports has indicated new clasfes
cholinesterase-inhibiting phytochemicals such asr@rins, flavonols, terpenoids, especially monaegs [55-58],
thus making a phenolic compounds containing plaod$ a good candidate in the management and prewvent
Alzheimer's disease, Parkinson's disease, ageimdj, myasthenia gravis. The reduced anticholinesteedter
cooking might be due to the destruction of some seasitive bioactive compounds [13, 47, 44].

Previous report showed the cholinesterase inhip#aotion of methanolic extract &fioscorea bulbiferd. [59]. The
cholinesterase inhibitory action that was enhantedate harvested yam may be attributed to chaimic
modification and enzymatic changes of phenolic commgls and other phytochemical that occurred duaigigg
[45], which in turn could have a positive effectthie bioactivity of the phyto-constituents.

CONCLUSION

The result of this investigation revealed a higphkenolic content, and radical scavenging activilieshe early
harvested (August) yellow yam compared to thehatwested (December) yellow yam. The result algeaked that
cooking brings about a marked reduction in the pherontent and antioxidant activities in the séabyellow yam

and also a slight reduction in the acetylcholineste and butyrylcholinesterase inhibitory actiorlaté harvested
yellow yam. Furthermore, the anti-cholinesterastioa of the studied yam showed no observable iagtior the

early harvested (August) yellow yam but a subssrntihibitory action in the late harvested (Decembellow

yam. Therefore it could by hypothesized from theutethat the studied yellow yam when subjectechild cooking

process and harvested not too late (somewhere d@uatober) so as not to prolong the chemical mealion and
enzymatic changes that occurs in plant during agimg) maturity, would make the studied yam servéebets a
functional food, and therefore, could be used entanagement of free radical mediate diseases.
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