RESEARCH ARTICLE Am. J. PharmTech Res. 2012; 2(3) ISSN: 2249-3387

AMERICAN JOURNAL OF
PHARMTECH RESEARCH

Journal home page: http://www.ajptr.com/

Determination of total Phenolic and Flavanoid Contents in
Traditionally used Aegle Marmelos Formulations by
Spectrophotometric Method.

Nadeem A. Siddique®”, Mohd. Mujeeb’, Sayeed Ahmad®, Asif Husain?
1. Department of Pharmacognosy and Phytochemistry, Faculty of Pharmacy, Jamia Hamdard
(Hamdard University) New Delhi-110062, India
2. Department of Pharmaceutical chemistry, Faculty of Pharmacy, Jamia Hamdard (Hamdard
University) New Delhi-110062, India

ABSTRACT

In present investigation, methanolic extract of different marketed Aegle marmelos formulations
(F1, F2, F3, and F4) screened for determination of total phenolic and flavanoid contents. Highest
phenolic (6.145 + 0.05 mg/kg) and flavonoid (8.134 + 0.044 mg/kg) contents were noticed in
formulation F,4. Free radical scavenging activity of all the studied formulations were evaluated by
using DPPH (1,1-Diphenyl-2-picryl hydrazyl) method. Whereas, each formulation showed good
scavenging of DPPH radical with 1Cso values (F1-2.185, F»-2.216, F3-2.243 and F4-2.143 ug/ml);
and is comparable to standard compounds (BHT, ascorbic acid and rutin).
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INTRODUCTION

Aegle marmelos L. belongs to the family rutaceae, an important medicinal plant being used in
folk therapy.' It is an old native of Indian tropical region and now cultivated throughout
Southeast Asia and East Indian Archipelago®. It is a deciduous tree having profuse dimorphic
branch; alternate, trifoliate, deep green leaves; membranous leaflets; large, sweet scented,
greenish white flowers; and large, globose or ovoid or pyriform fruit® (Figure. 1). The plants are
also used for treating anaemia, wound healing, high blood pressure, asthma, jaundice, and
troubles during pregnancy, typhoid * and diabetes®. The edible portion contain water, protein,
starch, fat, mineral salt, carotene, niacin, vitamin B1, vitamin B2, vitamin C, calcium and iron®.
Fruit generally known as “bael”, is widely consumed as 'sherbet’ (liquid fruit concentrate) and
'murabha’ (jam) ’. Unripe fruit is highly recommended for diarrhoea and infusion of dried unripe
fruit has been used as antidiarrhoeal and antidysentery agents®. Unripe fruits are used for making
marmelle oil’ and baelshut'® which may be valuable for medicine. The ripe fresh fruits are eaten
and its juice is used as soft drinks, for making candy, squash, pulp powder and nectar'*.Sweet
drink (sherbet) prepared from the pulp of the bael fruits produce a soothing effect on the patients
who have just recovered from bacillary dysentery™® **. Some Ayurvedic medicine (Bilvadi
churna, Bilva panchaka qwath and Bilva tailam), contained bael fruit as the principle
ingredient'®. The fruit of A. marmelos hold considerable amount of mucilage, pectin,
marmelosin, marmelide, umbelliferone, quercetine, tannins, flavonoid and phenolic compounds
and exhibited antioxidant activity ** *°. Flavonoids of fruit extract inhibit the release of autacoids
and prostaglandins'” 8. It has been reported that the antioxidant activity might be due to the
presence of phenolic compounds, such as phenolic acids, phenolic diterpine and flavonoids®® %.
The phenolic compounds act as primary antioxidant or free radical scavengers®’. Naturally
occurring product showed potent antioxidant activity other than vitamin C, E and carotenoid®. In
addition, several synthetic antioxidants like butylated hydroxy anisole (BHA), butylated hydroxy
toluene (BHT), tertiary butylated hydroxy quinone and gallic acid esters have been reported to be
carcinogenic®. Hence, strong limitation have been placed on their use and there is a trend to
replace them with naturally occurring antioxidants** . Furthermore, a study was design to
evaluate in vitro antioxidant activity of umbelliferone and psoralen in a methanolic extract of A.
marmelos fruit suggest that A. marmelos fruit is a potential source of natural antioxidants %’
Considering the therapeutic importance, it was planned to undertake the plant of the present

study for its spectrophotometric determination of total phenolic and flavonoid contents in
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methanolic extract of four A. marmelos formulation using Gallic acid and Quercetin as reference

standard.

Figure 1: Fruits of Aegle marmrlos
MATERIAL AND METHODS

Chemicals and reagents

1, 1-Diphenyl-2-picryl hydrazyl (DPPH), rutin and ascorbic acid were purchased from Sigma-—
Aldrich (Bangalore, India). Tertbutyl-4-hydroxy toluene (BHT), gallic acid, Folin Ciocalteu
reagent, and methanol were purchased from Merck Co. (Germany). All chemicals and reagents
were of analytical grade. Formulations of A. marmelos were purchased from different Indian
local markets.

Experimental

Preparation of sample

Accurately 5 gm of each formulation was weighted and sonicated for 30 min and extracted with
methanol (3 x 50 ml) under reflux on water bath at 60°C. The pooled extract of each sample was
concentrated and transferred to 100 ml volumetric flask individually. It was used as working
sample.

Estimation Total Phenolic Content (TPC)

Total phenol of all the extracts was measured at 765 nm by Folin Ciocalteu reagent (Dissolve 10
g sodium tungstate and 2.5 g sodium molybdate in 70 ml water. Add 5 ml 85% phosphoric acid
and 10 ml concentrated hydrochloric acid. Reflux for 10 hr. Add 15 g lithium sulfate, 5 ml water
and 1 drop bromine. Reflux for 15min. Cool to room temperature and bring to 100 ml with
water) 2. The dilute methanolic extract (0.5 ml of 1:10 g/ml) and gallic acid (standard phenolic
compound) was mixed with Folin Ciocalteu reagent (5 ml, 1:10 v/v diluted with distilled water)
and aqueous sodium carbonate (4 ml, 1 M). The mixture was allowed to stand for 15 min and

the total phenol was determined by spectrophotometer at 765 nm. The standard curve was
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prepared using 0, 50, 100, 150, 200, 250, 300 and 350 pg/mlsolutions of gallic acid in methanol:
water (50:50, v/v). Total phenol values are expressed in terms of gallic acid equivalent (mg/kg of
dry mass), which is a common reference compound.
Estimation Total Flavonoid Content (TFC)
Flavonoid was estimated according to the aluminium chloride colorimetric technique®. Each
extract (0.5 ml of 1:10 g/ml) in methanol was separately mixed with 1.5 ml of methanol, 0.1 ml
of 10% aluminium chloride, 0.1 ml of 1M potassium acetate and 2.8 ml of distilled water. It was
left at room temperature for 30 min after which the absorbance of the reaction mixture was
measured at 415 nm with a double beam UV Visible spectrophotometer, SHEMADZU (Japan).
The calibration curve was plotted by preparing the quercetin solution at concentrations 0, 20, 40,
60, 80, and100 pg/ml in methanol.
Free radical scavenging activity by DPPH assay
The free radical scavenging activity of different formulations were measured in terms of
hydrogen donating or free radical scavenging ability using the stable 1,1-Diphenyl-2-picryl
hydrazyl radical (DPPH)*’. Various concentration of methanolic extract (0.5 ml) were mixed in
a test tube with a mixture of 2.5 ml of methanol and 75 pM DPPH (stable free radical),
absorbance was recorded at 517 nm. The reaction mixture was set aside in the dark at room
temperature for 90 min. Data were recorded in triplicate. BHT, rutin and ascorbic acid were used
as standard. 1Cs value is the concentration of sample required to scavenge 50% of DPPH free
radicals. The radical scavenging activity was calculated using the following formula:

% inhibition = {[Ab-Aa]/Ab} x 100
where Ab is the absorption of the blank sample and Aa is the absorption of the extract
Statistical analysis
The statistical significance between antioxidant activity value of the extracts was evaluated by
using ANOVA followed by a least significant difference (LSD) test at P = 0.05 to compare
means.
RESULTS AND DISCUSSION

Total phenolic contents were measured by Folin Ciocalteu reagent in terms of gallic acid,
(standard curve equation: y = 0.004x + 0.003, i = 0.991). Similarly, total flavonoid contenst
measured by aluminium chloride colorimetric technique in term of quercetin (standard curve
equation: y = 0.005x + 0.007, i = 0.999). Total phenol in methanolic extract of different
formulation of A. marmelos were found to be F; (4.241 = 0.017 mg /kg), F, (1.153 £ 0.002
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mg/kg), Fs (1.054 + 0.004 mg/kg) and F4 (6.145 + 0.055 mg/kg) respectively. The maximum
flavonoid were observed in F4 (8.134 + 0.044 mg/kg) followed by the F; (6.351 + 0.001 mg/kg)
formulation (Table 1).The result of the present study showed that methanolic extract of F,4
formulation contained highest amount of phenolic and flavonoid compounds; exhibited the
greatest antioxidant activity. High scavenging property of F, formulation may be due to the
hydroxyl groups existing in the phenolic compounds. A potent scavenger of free radicals may
serve as a possible preventative intervention for the disease® . The presence of flavonoids and
tannins in all plants is likely to be responsible for the free radical scavenging effects. Phenolics
and flavonoids are a major group of compounds that act as primary antioxidants or free radical
scavengers.

Table 1. Total phenolic and flavonoid contents in different formulation of A. marmelos

Formulation  Total Phenolic contents Total Flavonoid content

code (ma/kg) (mg/kg)
F1 4.241 +0.017 6.351 £ 0.001
Fs 1.153 £ 0.002 1.837 £ 0.005
Fs 1.054 £ 0.004 1.921 +0.001
Fs 6.145 + 0.055 8.134 + 0.044

Means + SE of 3 replicates from two experiments. Result are no significantly different at
P = 0.05 level according to LSD test. F; = Formulationl F, = Formulation2 F; =
Formulation3, F4 = Formulation4

Table 2. Comparison of DPPH free radical inhibitory concentration of the formulation and

those of BHT, ascorbic acid and rutin

Formulation code Concentration %o inhibition
and standard (ng/ml)

Fi 4.5 63.14 £ 0.04
F, 4.5 52.163 £ 0.20
Fs 4.5 44.37 £0.05
F4 4.5 67.58 £ 0.03
BHT 15 65.09 £ 0.22
Ascorbic acid 15 54.12 £ 0.01
Rutin 15 72.686 + 0.56

Means + SE of 3 replicates from two experiments. Result are no significantly different at
P = 0.05 level according to LSD test. F; = Formulationl F, =Formulation2 F; =
Formulation3, F4 = Formulation4

Free radical scavenging activity by DPPH

The formulations were tested for free radical scavenging activity by DPPH radical. In (Table 2)
result shows the comparison of DPPH free radical inhibitory concentration of different
formulation extracts and those of BHT, ascorbic acid and rutin. The % inhibition of F; (63.14 +
0.04), F, (52.163 + 0.20), F3(44.37 £ 0.05) and F4(67.583 + 0.03) in comparison to BHT (65.09
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+ 0.22), ascorbic acid (54.12 = 0.01) and rutin (72.686 + 0.56) were observed respectively. The
1Cso (Lg/ ml) values of formulation for free radical scavenging activity by DPPH radical shown
in Figure 2. 1Csp value of standard compounds; BHT, ascorbic acid and rutin were 18.726 pg/ml,
29.338 pg/ml, 12.231ug/ml respectively. The radical scavenging activity in different extracts
decreased in the following order F4> Fs> F, > F;. F4 show the higher antioxidant activity due to
lower 1Csp values with comparison to F3 F, and F;1.The free radical scavenging effect of F, at
4.5pg/ml concentration was comparable to BHT, ascorbic acid and rutin at15ug/ml (Table 2).
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Figure 2. 1Cso (png/ml) values of formulations and standard for free radical scavenging
activity by DPPH free radical.

Lower ICsy value indicates higher antioxidant activity. F; = Formulationl F, =
Formulation2 F; = Formulation3, F4 = Formulation4, BHT = Butylated hydroxyl toluene,
A = Ascorbic acid and R = Rutin

The DPPH test provides information on the reactivity of the test compounds with a stable free

radical. DPPH gives a strong absorption band at 517nm in visible region. When the odd electron
becomes paired off in the presence of a free radical scavenger, the absorption reduces and the
DPPH solution is decolourised as the colour changes from deep violet to light yellow. The
degree of reduction in absorbance measurement is indicative of the radical scavenging
(antioxidant) power of the extract. This study suggests that these formulations possess
antioxidant activities which can counteract the oxidative damage. Natural antioxidants
(umbelliferone and quercetin) strengthen the endogenous antioxidant defences from reactive
oxygen species (ROS) and restore optimal balance by neutralizing the reactive species. In this

context, A. marmelose can rightly be mentioned as a plant of considerable interest. Flavonoids
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and phenolics present in the plant extract are reported to inhibit release of autacoids and
prostaglandins, thereby inhibit motility and secretion®* %,

The study on medicinal plants to reveal the mechanism of action and to justify their claims by
traditional healers being in continuation over the years. Free radicals quenching constituents
posses the ability to reduce the oxidative damage associated with many disease including
neurodegenerative diseases, cancer, cardiovascular disease, cataracts and AIDS***. Antioxidants
through their scavenging power are useful for the management of these diseases™.
CONCLUSION

In present investigation traditionally used formulations of A. marmelos showed good antioxidant
property due to the presence of polyphenolic compounds. The high potential of phenolics to
scavenge free radicals may be due to many phenolic hydroxyl groups they posses®’*. Flavonoids
show significant antioxidant action on human health and fitness, act through scavenging or
chelating process®® *°. Phenolics and flavonoids, which hold hydroxyls group are responsible for
protection against free radicals by inhibiting DPPH radical***,

The present study has verified that remedial plants could be good source of antioxidant
substances.

ACKNOWLEDGEMENT

The author highly grateful to the Bioactive Natural Product Laboratory, Department of

Pharmacognosy and phytochemistry, Faculty of Pharmacy, Jamia Hamdard New Delhi and CSIR

(Council of Scientific & Industrial Research) for technical and financial support.

REFERENCES

1. Sangeetha J, vijayalakshmi K. Antioxdant status and radical scavenging activity of ganesh
variety of the Punica granatum rind extracts. Am J PharmTech Res 2012; 2(1): 377-388.

2. Purseglove JW. Tropical Crops Dicotyledons. Longman Group Limited. 1968; 368-370.

3. Prain D. Bangle Plants. Botanical Survey of India. Calcutta. 1963; 212

4. Paricha S. Bael (Aegle Marmelos) Nature’s Most Natural Medicinal Fruit. Orissa Review
2004.

5. Narendhirakannan RT, Subramanian S, Kandaswamy M. Mineral content of some medicinal
plants used in the treatment of diabetes mellitus. Biol Trace Elem Res 2005; 103(2):109-115.

6. Khan MS, Haque AM. Medicinal plant in Bangladesh. Bangla Agric Resear Coun. 1975; 2

7. Yue ME, Jiang TF, Shi YP. Determination of adenosine, rutin and quercetin in Carthamus
tinctorius by HPCE. Talanta 2004; 62: 695-697.

981 WWW.ajptr.com




Siddique et. al., Am. J. PharmTech Res. 2012; 2(3) ISSN: 2249-3387

8. Sharma DK, Varshneya C, Mehta M. Total Phenolic content and antioxidant activity of
Triphala (An Ayurvedic Formulation) and its Constituents. Am J PharmTech Res 2012; 2(1):
458-465

9. Samad, A.G. 1966. Udbhid Shamiksha. Bangla Academy. Dhaka. pp. 38-39.

10.Hassan MA. Bangladesher Bonoushadhi. Hassan Book House, Dhaka, Bangladesh. 1988; 70-
71.

11.Misra KK. New Crop Fact Sheet. India.1999

12.Sunil SJ, Agrawal NI, Patil MB, Chimkode R, Tripathi A. Antimicrobial and wound healing
activities of leaves of Alternanthere sessilis. Linn. Int J Green Pharm 2008; 141-44.

13.Bhavpriya V and Govindasmy S. Biochemical studies on the hypoglycemic effect of A.
marmelos in a streptozotocin induced diabetes rats. Ind Drugs 2000; 37: 474-77.

14.Dhuley JN. Investigation on the gastroprotective and antidiarrhoeal properties of Aegle
marmelos unripe fruit extract. Hind Antibiot Bull 2003; 45: 41-46.

15.Siddique NA, Mujeeb M, Najmi AK, Akram M. Evaluation of antioxidant activity,
quantitative estimation of phenols and flavonoids in different parts of Aegle marmelos.
African J Pharm Scs 2009; 4(1): 001-005.

16.Shoba FG, Thomas M. Study of antidiarrhoeal activity of four medicinal plants in Castor-oil
induced diarrhoea. J Ethnopharmacol 2001; 76: 73-76.

17.Dhalwal K, Shinde VM, Namdeo AG, Mahadik KR. Antioxidant profile and HPTLC-

densitometric analysis of umbelliferone and psoralen in Aegle marmelos. Pharma Biol
2008;46: 266-272.

18.Shanmukha I, Patel J, Setty R. Spectroscopic determination of total Phenolic and Flavonoid
contents of Sesbania grandiflora (Linn) Flower. Am J PharmTech Res 2012; 2-2, 399-405

19.Kessler M, Ubeaud G, Jung L. Anti- and pro-oxidant activity of rutin and quercetin
derivatives. J Pharm and Pharmacol 2003; 55: 131-142.

20.Longanga OA, Vercruysse A, Foriers A. Contribution to the ethnobotanical, phytochemical
and pharmacological studies of traditionally used medicinal plants in the treatment of
dysentery and diarrhoea in Lomela area, Democratic Republic of Congo (DRC). J
Ethnopharmacol 2000; 71(3): 411-423.

WWW.ajptr.com 982



http://www.informahealthcare.com/loi/phb

Siddique et. al., Am. J. PharmTech Res. 2012; 2(3) ISSN: 2249-3387

21.Veiga VF, Zunino L, Calixto JB, Pititucci ML, Pinato AC. Phytochemical and
antioedematogenic studies of commercial Copaiba oils available in Brazil. Phytotherap Res
2001; 15 (6): 476-480.

22.Bose S, Show S, Hazra M, Sarkar T. Comparative study of antioxidant activity of herbal
drugs and their formulations using Asparagus racemosus and Centella asiatica. Am J
PharmTech Res 2012; 2-2.391-398

23.Zulkhairi AH, Khairunnuur SM, Hafipah NRM, Azrina A, Rasadah AM, Kamilah KAK,
Zamree SM, Shahidan AM. An aqueous extract of Citrus mitis possesses antioxidative
properties and improves plasma lipid profiles in rat induced with high cholesterol diet. J Med
Plants Res 2010; 4(1): 049-057.

24.Shahidi F, Wanasundara PK. Phenolic antioxidants critical reviews. Food Scs Nutr 1992
(32); 67-103.

25.Ayoola GA, Coker HAB, Adesegun SA, Adepoju-Bello AA, Obaweya K, Ezennia E C,
Atangbayila TO. Phytochemical screening and antioxidant activities of some selected
medicinal plants used for malaria therapy in Southwestern Nigeria. Tropical J Pharma Res
2000 (7); 1019 — 1024.

26.Moein S, Moein RM. Relationship between antioxidant properties and phenolic in Zhumeria
majdae. J Med Plants Res 2010; 4(7): 517-521.

27.Mohsen MS, Ammar SMA. Total phenolic contents and antioxidant activity of Corn tassel
extracts. Food Chem 2008; 112: 595-598.

28.McDonald S, Prenzler PD, Autolovich M, Robards K. Phenolic content and antioxidant
activity of olive extracts. Food Chem 2001; 73: 73-84.

29.Chang C, Yang M, Wen H, Chern J. Estimation of total flavonoid content in propolis by two
complementary colorimetric methods. J Food Drug Analysis 2002;10:178-182.

30.Blois M. Antioxidant determinations by the use of stable free radicals. Nature 1958; 26:1199-
1200.

31.Shahvar D, Rehman US, Raza AM. Acetyl cholinesterase inhibition potential and antioxidant
activities of ferulic acid isolated from Impatiens bicolor Linn. J Med Plants Res 2010; 4(3):
260-266.

32.Sharififar F, Nudeh-Dehghn G, Mirtajaldini M. Major flavonoids with antioxidant activity
from Teucrium polium L. Food Chem 2008; 112: 885-888.

983 WWW.ajptr.com




Siddique et. al., Am. J. PharmTech Res. 2012; 2(3) ISSN: 2249-3387

33.Geetha M, Saravanakumar M, Devi PS. HPLC analysis of quercetin and cyanidin from onion
peel (Allium cepa ). Am J Pharm Tech Res 2012; 2-1.

34.Ghosh T, Maity KT, Sengupta P, Dash KD, Bose A. Antidiabetic and in vivo antioxidant
activity of ethanolic extract of Bacopa monnieri Linn. aerial parts: A possible mechanism of
action. Iranian J Pharm Res 2008; 7: 61-68.

35.Solanki R, Mathur V, Mathur M, Purohit SK. Evaluation of wound healing activity of Aegle
marmelos leaves in male albino rats. Am J Pharm Tech Res 2012; 2(1): 550-555

36.Heidar M, Sargsyan E, Moradkhani H. Investigation of antioxidant capacity of Melissa
officinalis L. essential oils. J Med Plant Res 2010; 4(14): 1391-1395.

37..Palaniswamy R, Padma PR. Free radical scavenging activity of Majorana hortensis leaves.
Anc Scs Life 2011; 30(4): 96-99.

38.Sumathi S, Malathy N, Dharani B, Sivaprabha J, Hamsa D, Radha P, Padma PR.
Antibacterial and antifungal activity of latex of Euphorbia antiquorum. African J Microbiol
Res 2011; 5(27): 4753-4756.

39.Radha P. Antioxidant activity of Majorana hortensis leaves subjected to oxidative stress in an
in vitro system. Int Res J Phar 2011; 2(6):153-157.

40.Shisode KS, Kareppa BM. In-vitro Antioxidant activity and phytochemical studies of
Boerhaavia diffusa linn. roots. Int Res J Phar 2011; 2(12): 3171-3176.

41.Sumathi S, Malathy N, Dharani B, Sivaprabha J, Hamsa D, Radha P, Padma PR.
Antibacterial and antifungal activity of latex of Euphorbia antiqguorum. African J Microbiol
Res 2011; 5(27): 4753-4756.

42.Mohammed Fadlinizal Abd Ghafar, Prasad KN, Weng KK, Ismail A. Flavonoid, hesperidine,
total phenolic contents and antioxidant activities from Citrus species. African J 2010; 9(3):
326-330.

WWW.ajptr.com 984



http://www.irjponline.com/vol-2_issue-6/29.pdf
http://www.irjponline.com/vol-2_issue-6/29.pdf
http://www.irjponline.com/vol-2_issue-6/29.pdf

