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ABSTRACT

Turmeric is one of the powerful gift of nature to man to treat diseases. The therapeutic and pharmacological uses

of different bioactive components of turmeric are been slowly revealed. Flavonoid belongs to the human diet’s phenolic
phytochemical compounds found in nature. This study analyzed the flavonoid composition of turmeric using standard method
to reveal the presence and percentage composition of different flavonoids found in turmeric cultivated in Ebonyi State. The
results revealed the presence of gallic acid (4.028), p-coumaric acid (1.464), ferrulic acid (7.949), rutin (5.88), quercetin
(14.322) and kampferol (10.812 ppm). The high quantity of flavonoid in turmeric renders it a good plant in herbal medicine.

This may account for the folkloric use of turmeric plant by miners in Ebonyi State.
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1 INTRODUCTION

Plants contain an array of bio-active constituents that,
may, merge or fuse to give the plant its medicinal value. Parts
of the plant such as the leaves, roots, back, or even the flow-
ers or any other part of the plant may have the capacity to
hold some of the bioactive constituents. The use of traditional
medicine as an alternative form of health care in Africa and all
over the world is gaining momentum due to the high cost of
medication and side effect observed among patients in some
years now. Africa and South east Nigeria have rich plant di-
versity of which many cultivated, planted or in the wild pos-
ses medicinal properties.

Turmeric (Curcuma longa) widely used as a spice is a rhi-
zomatous, perennial crop belonging to Zingaberaceae fam-
ily. The plant is native to Southeast Asia and Indian subconti-
nent were it thrives with high rainfall. Turmeric is commonly
grown in Bangladesh, Bengal, China, Pakistan, West Indies,
Taiwan, Sri Lanka, Java, Peru, and Australia [1, 2]. Turmeric
are used in treatment of many disease conditions such as in-
flammations, cancerous cells, digestive problems, anorexia,
cough, infectious diseases, diabetic wounds, rheumatism etc
[1-3].

Flavonoids occur naturally in plants and are polypheno-
lic compounds with a benzo-y-pyrone structure. Flavonoids

are synthesized by phenylpropanoid pathway or through shi-
kimic acid pathway of plants [4, 5]. Generally flavonoids have
a 15-Carbon skeleton with two benzene rings (A and B) which
are bonded with a heterocyclic pyrane ring C [4].

Flavonoids hunt reactive oxygen species (ROS), reactive
chlorine species (RCS) and reactive nitrogen species (RNS)
that chelates transition-metal ions [6, 7]. Auxin a growth fac-
tor in plants are regulated by flavonoids [8]. The mechanism
of action of flavonoids lies in the number and position of hy-
droxyl groups, conjugations and substitutions of functional
groups, structural class, degree of polymerization and con-
figuration [5]. The chelation ability and radical scavenging of
metals by flavonoids as an antioxidant depends on total num-
ber of hydroxyl groups, arrangement, substitution and or con-
figuration of functional groups in the structure [9]. Other phar-
macological activities of flavonoids includes Anti-ulcer [10],
anti-inflammatory [11, 12, 13], anti-depressant [14], anti-hy-
petensive [15], anti-diabetic [16, 17], anti-cancer [18], An-
tiallergic [19], anti-bacterial agents [20], anti-asthmatic ef-
fect [21].

2 MATERIALS AND METHODS

2.1 Sample Collection
The turmeric plant were planted and harvested from a
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Figure 1 — Cultivated turmeric in sandy loamy soil in Ugwulangwu Ohaozara LGA Ebonyi State: A — Planted turmeric plant
with the leaves that has grown and mature for harvest while, B — showed harvested turmeric tuber with the soil before taken
to the laboratory for analysis.

farm in Ugwulangwu Ohaozara L.G. A of Ebonyi State and
identified in the Department of Applied Biology, Ebonyi State
University (Figure 1).

2.2 Sample preparation

Fresh harvested turmeric were sorted and washed with
running clean water from a tap to remove sands and other un-
wanted materials. However, after the washing, the turmeric
samples were air dried in a room for 4 months before it were
blended into powder.

2.3 Quantification of flavonoids

Quantification of flavonoids in Curcuma longa extract was
performed by Shimadzu LC-20AD HPLC system (Shimadzu
company, Japan) with a delivery system constituting of bi-
nary solvent (LC-20AD), an injector of Rheodyne type pos-
sessing 10 uL sample loop and DAD detector (SPD-M 20 A).
Through the mechanism of reverse phase column chromato-
graphic separation was carried out (Capcell Pack C-18, MGII,

5 pm, 250 mm x 4.6 mm) with an extended guard column.
The mobile phase consisted of methanol-acetonitrile water
(40:15:45, v/v/v) containing 1.0% acetic acid with isocratic
elution for 30 min. Shimadzu LC solution software was ap-
plied for acquiring the data and processing. The range of the
Diode array detector was kept between 240 to 280 nm. The
rate of flow was 1 mL/min and the volume of samples and
standard solutions were taken as 10 uL. By keeping track of
retention time and analyzing UV spectra the peaks were iden-
tified by comparing them with reference standards, confirm-
ing them by running the samples with a small amount of the
standards. The standard sample was introduced in triplicate
and average detector response was measured. The Curcuma
longa extract were determined in triplicate and peak areas cor-
responding to flavonoids were compare with the calibration
curve and quantity of flavonoids was determined and means
deviation used.
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Figure 2 — HPLC concentrations of flavonoid composition of turmeric planted in Ebonyi State.
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Table 1 — Flavonoid composition of turmeric planted in Ebonyi State

Retention time (min) Amount in (ppm) Flavonoids
1 4.376 4.028 Gallic acid
2 13.220 - Catechin
3 17.989 1.464 p-coumaric acid
4 20.77 7.949 Ferrulic acid
5 23.057 5.88 Rutin
6 30.194 - Apigenin
7 35.810 14.322 Quercetin
8 38.294 10.812 Kampferol

2.4 Statistical Analysis

Statistical processing of experimental data was performed
using standard descriptive statistical methods in Microsoft
Excel.

3 RESULTS

Results of HPLC analysis of turmeric plant cultivated in
Ebonyi State are presented below. The identified bioactive
compounds were done through comparative assessment of
retention time and fragmentation pattern. Eight peaks were
identified from the chromatogram figure 2.

These peaks (1-8) showed the presence of compounds in
the plant. Compound 1 was gallic acid (Table 1) with reten-
tion time of 4.37and 4.028 ppm. Kamferol and quercetin have
10.81 ppm and 14.32 ppm with retention time of 38.29 and
35.81 respectively. Catechin and apigenin was not detected
but have a retention time of 13.20 and 30.19, respectively.

Six flavonoid compounds gallic acid, p-coumaric acid, ru-
tin, ferrulic acid, kampfeerol and quercetin was identified in
parts per million (ppm) with their retention time. Data soft-
ware unit were used for the analysis.

The chromatogram showing the peaks revealed the pres-
ence of quercetin, kamferol, ferrulic acid, rutin, gallic acid
and p-coumaric acid whereas catechin and apigenin was not
detected in ppm

4 DISCUSSION

The pharmacological properties of turmeric as a medicinal
plant are linked to presence of flavonoids which are second-
ary metabolites. Therefore, the presence of various flavonoids
in turmeric includes gallic acid, p-coumaric acid, ferrulic acid
, rutin , quercetin and kampferol (figure 2) indicates that tur-
meric (Curcuma longa) possess therapeutic importance.

Data from this study showed that quercetin, kampferol
and ferrulic acid has the highest amount of flavonoid in the
planted turmeric. Flavonoid biosynthesis occurs via phenyl-
propanoid pathway. The aromatic amino acid phenylalanine,
gets converted into 4-coumaroyl-CoA. malonyl-CoA conju-
gates with 4-coumaroyl-CoA to produce chalcones giving rise
two phenyl rings. Chalcones ring-closure of conjugates pro-
duces flavonoids. Other enzymatic modifications of this path-
way produce anthocyanins, flavanones, flavonols, dihydrofla-
vonols, and other poly-phenolics [4].

kampferol and quercetin are the most abundant flavonoids
observed in turmeric plant planted in Ebonyi State. Querce-

tin are primarily made up of three benzene rings and five hy-
droxyl groups and abundantly found in capers, rocket, dill, co-
riander, fennel, juniper berries, corn poppy, bee pollen, and
okra anti-asthmatic [21].

Quercetin posses anti-ulcer activity by inhibiting histi-
dine decarboxylase that leads to reduced production of his-
tamine in the gastric mucosa, which energizes parietal cells
and pepsinogen that secrets hydrochloric acid and pepsin re-
spectively [22, 23,24, 25, 26]. Quercetin a flavonoid act as
anti-cancer agent by arresting cell death and mediated apop-
tosis via p53 [18].

According to Liu et al. [27] quercetin interferes with the
production of inflammatory factors and stimulation of the
NLRP3 inflammasome while elevating the generation of In-
terleukin 10 (IL-10) and Heme oxygenase (HO-1). Zhu et
al. [28] found that quercetin and kaempferol can be used in
asthma and chronic bronchitis treatment. The anti-cancer ac-
tivity of kampferol was observed by Qin et al. [29] where it
lowered vascular endothelial growth factor (VEGF) that leads
to increased vascular proliferation and permeability. However,
kampferol and quercetin act as anti-inflammatory agent by in-
hibiting proinflammatory enzymes [11, 30]. Apigenin, quer-
cetin and myricetin, improves diabetes mellitus by hinder-
ing Na+ dependent glucose transporter-1 [31]. Demonty et
al. [32] also reported the hypoglycemic activity of Rutin and
Quercetin while Oboh et al. [33] reported the anti-diabetic ef-
fect of quercetin.

Turmeric plant cultivated in Ugwulangwu possess high
levels of kampferol and quercetin while catechin and api-
genin was not found. However, the turmeric was best grown
in sandy loamy soil (Figure 1A and B). The principal aromatic
phenolic compound synthesized from L-Phe and L-Tyr and
cinnamic acids and esters, coumarins, phenylpropenes, chro-
mones, chalcones, isoflavonoids, neoflavonoids and their dim-
mers and trimers [34].

5 CONCLUSION

Turmeric is store house of many bioactive flavonoids,
which are responsible for a variety of pharmacological and
therapeutic properties. Turmeric planted in Ebonyi State pos-
sesses high concentrations of quercetin, kamferol and ferru-
lic acid which may serve as antioxidants to miners who mine
lead on mining sites.
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COCTAB ®JIABOHOU OB PACTEHUSA KYPKYMBI (CURCUMA LONGA), BBIPAIIUBAEMOTI' O B
IITATE DObOHU, HUT'EPUSI.

Oxopo YykByameka Orgonna’>?

'Kagheopa meouyuncroti 6uoxumuu, Qedepanvuvlil yHusepcumem MeouyuHckux Hayx /osuda Ymaxu, Yoypy, Hueepus.
’MedsrcOyHapoOusill uHCMumym moKCUKOL02UU, UCCIe08AHULL 8 0ONACMU OXPAHbL OKPYICaoujeli cpeobl U OXpansl mpyod,
Yoypy, Hucepus.

SKageopa ouoxumuu, I'ocyoapemeennulii ynusepcumem D6onu, Abaxanuxu, Hueepus.

Agrop-koppecnonent: Okopo Y.0., okoroco@dufuhs.edu.ng.

AHHOTANNUA

Kypky™Ma — 0iH 13 MOIIHBIX JIJapOB IPUPO/ILI YEIOBEKY s JiedueHHs Oos1e3Heil. MeIeHHO pacKphIBalOTCs TepaieBTHYe-
cKue U (hapMaKoJIOTnYeCKne NMPUMEHEHUS Pa3InYHbIX OMOAKTHBHBIX KOMIIOHEHTOB KypKyMbl. DraBoHOMT oTHOCHUTCS K (e-
HOJIbHBIM (PUTOXMMUYECKHM COEIMHEHUSIM YEJIOBEUECKOro palyoHa, BCTpeYaronMMes B Ipupoje. B atom nccnenoBannmn
ObUT IpOoaHANNU3UPOBaH (PIIABOHOM/IHBII COCTaB KYPKYMBI C HCIIOJIb30BAHHEM CTAHIAAPTHOTO METO/a JUIs BBISBICHHS HAJIU-
YHs U IPOLIEHTHOTO COCTaBa Pa3IMYHBIX (JIABOHOMIIOB, OOHAPYKEHHBIX B KypKyMe, BhIpallIeHHOH B 1uTare D00HU. Pesyib-
TaThl MOKA3aJIM HaJIM4YKe TaIoBON KucaoThl (4,028), m-kymapoBoii kuciotsl (1,464), deppysoBoit kuciotst (7,949), pyruna
(5,88), kBepueruna (14,322) u kamngepona (10,812 gacreil Ha Muron). Beicokoe kommuecTBo (u1aBOHOUA B KypKyMe Jie-
JIaeT ee XOPOIIUM pacTeHueM B (puToTepanuu. T0 MOKET OOBSCHATH (DOIBKIOPHOE UCIIOIB30BAHNE PACTEHHS KYPKYMBI I1axX-
TepaMmy B 1Tare JO00HU.

KuaroueBble ciioBa: grasonoud, Kypkyma, keepyemun, Kemn@epon, OuoaKmuehblil, KamexuH.

HUTEPHUSA D550HU LITATBIHIA OCIPIVITEH KYPKYMA (CURCUMA LONGA) ©CIMAITTHIH
OIJABOHOUATBIK K¥YPAMBI

Oxopo YykBydameka Orgonna’ >3
IMeouyunanvix buoxumus xagpedpacut, [[p6ud Ymaxu ghedepanovt oencaynvix viiblmoapst yuugepcumemi, Yoypy, Hueepus.
2 Xanvigapanslk moKkCuKono2usl, KOpulaean opma Jdcane enoex OeHcayivlebl uncmumymoi, Yoypy, Hueepust.

3 Abaxanuku, D60onu Memaekemmix yHUGepCumeminiy Guoxumust kageopacwl

Astop-koppecnonaent: Oxopo Y.0., okoroco@dufuhs.edu.ng.

AHIATITA

Kypkyma — aypynapzbl eMaeyre apHaJiFaH TaOMFaTThIH aJjaMFa OepreH KyaTThbl ChliiapbIHbIH 0ipi. Kypkymanbiy apTypiti
OMOaKTHBTI KOMITOHEHTTEPIHIH TepPareBTiK KoHEe (papMaKoIOTHSUIBIK KOJIaHyIapsl Oasty amibiia sl DIaBoHOU aIaMHbBIH pa-
[IMOHBIHA TAOUFU TYPAEC Ke3AeCeTiH (PEeHOMIbI (PUTOXHUMHUSIIBIK 3aTTapra Karaasl. by 3eprreyae D00HH mTaThIHIA ©CIpis-
TeH KypKyMaJarbl SpTYpIi (IaBOHOUITAP/IbIH OOYbIH YKOHE MabI3bIK KYPaMbIH aHBIKTAY YIIIH CTAaHIAPTThI 9JIICTI KOJIaHy
apKBUTBI KYPKYMaHBIH (DIIAaBOHOMATHIK KypaMbl TanaaHabl. HoTrmxkenep ramt KbIIKbUIBIHEIH (4,028), M-KyMap KbIIIKBUTBIHBIH
(1,464), depyn KpIKbUIBIHBIH (7,949), pytunHiH (5,88), kBeprierunniy (14,322) sxone kemmndepomnasiy (10,812) 6ap exeHin
kepcerTi. Kypkymanarsl (hi1aBOHOUATAPIBIH KOFAPhI MOJIIIEP] OHBI (PUTOTEPAITHSIA )KAKCHI eI eTedl. by D00HU mITaThIH-
JIaFbl KSHIIUIEPIH KypKyMa 3aybIThIH (DONBKIOPIIBIK MaialanybiH TYCIHIIPYl MYMKIH.

Herisri ce3nep: ¢rasonoud, kypkyma, keepyemut, kemngeposu, Ouoaxmuemi, KAmexuH.
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