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ABSTRACT:  Total phenolic and total flavonoid content and antioxidant component protect wide range of diseases caused by 

free radical activity. The object of present research is to evaluate phytochemical activity like total phenolic, total flavonoid 

content and antioxidant activity by using methanolic extract of different part of selected species of family Lamiaceae.Total 

phenolic content, Total flavonoid content and antioxidant potential were reported by according to standard protocols. Highest 

and lowest total phenolic content were present in leave extract of Mentha royleana (384.8µg/mL)  Gallic acid equivalent 

(GAE) and aerial part of Ajuga bracteosa (178.1µg/mL) Gallic acid equivalent (GAE) respectively. Maximum value of 

flavonoid content was observed in  aerial part extract of Ajuga bracteosa (1772.6µg/mL) Rutin equivalent (RE). Extract of 

whole plant of Otogetia limbata exhibited lowest value of flavonoid content (849µg/mL) Rutin equivalent (RE). Methanolic 

extract of leaves of Mentha royleana indicted maximum svaenging activity.  Polyphenolic compounds like Rosmarinic acid, 

Caffeic acid etc increses reducing activity of  plant species of Lamiaceae. After isolation of active antioxidant compounds these 

plant will be used in making various drug which are effective in reducing free radical diseases. 
, Polyphenolic Compounds,Lamiaceae. 
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INTRODUCTION 
 Many phytoconstituents are used in control of large number 

of dieases, posses natural antioxidant compounds [1]. 

Basically, Oxidative stress reaction is inhibited by reducing 

the initiation of oxidation of lipid and other compounds[4]. 

And it has been  linked with various aliament like 

cardiovascular disease,cancer and atheroscelosis etc. 

 Lamiaceae is one of the most important family of plant 

which consist of mixture of herb,shrub, and subshrub. It 

contain 252 genera and about 6700 species [5]. Most plant of 

lamiaceae are a great source of medicine and used as 

ornamental plants. Essential oils extracted from this family is 

important in making perfumes. Essential oils and extract are 

source of wide range of bio activities  like antimicrobial, 

antioxidant and anti-inflammatory etc [6], [7] and [8].  Many 

plant species of lamiaceae contain polyphenolic compound 

which showed great antioxidant activity. In current study 

total phenolic, total flavonoid content and antioxidant 

potential was determined in selected  plants of family 

Lamiaceae. 

 

MATERIALS AND METHODS 
Collection of Plant Materials 

Selected plant species were collected and identified  by 

Taxonomists. compare with herbarium plant material and 

voucher specimen were submitted in herbarium. 

Preparation of Extract 

Plant parts were washed and dried and grind by using electric 

grinder.100 g of each plant part was soaked in methanol. 

Each soaked plant part was filtered by using filter paper after 

15 days and Rotary evaporator was used to obtained the  

filterate under reduce pressure  (R-210, 

B.U.CHI,Switzerland). 

  Determination of  TPC  

TPC was determined by using the procedure of  Folin-

ciocalteu. [9]. 40 µL of  methanolic plant extract was mixed 

200 µL FC reagent and 3.14  mL  of distilled water and kept 

it at room temperature for 8 min. Then, 600 µL of  sodium 

carbonate was added in it and was incubated in incubator  at 

40C for 30 min ( Fisher Scientific). The absorbance was 

determined at 765 nm by using spectrophotometer. (UVD-

3200, Labmed Inc., USA).GAE was expressed as µg 

.Determination of TFC 

TFC  was reported by AlCl3 method. [10]. 300µL of each 

methanolic extract of plant was mixed with 150µL of NaNO2 

and 3.4mL of methanol  Afer 5 min, 150µL of  AlCl3.6H2O 

and I mL of NaOH  was mixed with solution. UV/Visible 

spectrophotometer was used to measured absorbance value 

against blank at 506nm.  RE expressed as µg .   

DPPH Scavenging activity  Free radical scavenging was 

determined according to DPPH Scavenging activity [11]. In 

glass vial, 2.9 mL of DPPH was mixed with 100µL of plant 

extract and incubated for 30 min at 517nm. Triplicate 

readings were taken for each plant extract.  

Scavenging value was measured by using following equation.  

                         (    )

 
          (       )            (      )

          (       )
     

EC
50

 was also determined by using the varying 

concentrations. EC
50

  has ability to convert free radical to 

stable one. 

 
RESULTS  
Total phenolic content 

Methanolic extract of leaves of  Mentha  royleana, showed 

maximum TPC. Intermediate TPC found in whole plant of 

Micromeria  biflora. and minimum TPC was observed in 

whole plant of Micromeria  biflora (Table 2). 

Total flavonoid content 

Maximum TFC was present in aerial part of Ajuga bracteosa, 

intermediate TFC and lowest TFC was found in leaves of  

Mentha royleana and Ostegia limbata respectively (Table 2). 

DPPH radical scavenging activity 

Ascorbic acid was used as standard and had percentage 

inhibition and EC 
50

 93.35 and 230.14 respectively. Values of 

percentage inhibition and EC 
50

    of selected plant species 
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were exhibited in table 3. EC
50

 of selected medicinal plant 

represented in graph  

2. Lowest EC
50 

showed high reducing activity.
  

. 

 
Table01:Medicinal importance of selected plants used for TPC,TFC and  antioxidant activity 

Sr. No Name of Plants Local Name Plant part Medicinal Uses  Place of 

Collection 

1 Ajuga bracteosa 

Wall.ex Benth 

Kori booti Aerial part Jundice,Sore throat infection [12]. QAU,Islamabad 

2 Mentha  royleana 

L. 

Phari podina Leaves Dysentry, Ulceration13]. QAU, Islamabad 

3 Micromeria  

biflora Buchi-Ham. 

exD.DonBent. 

Chai butt Whole plant Infested wounds,Shoulder wounds,Joint worm[15]. Margalla, 

Islamabad 

4 Stachy parviflora 

Benth. 

Baggibuti Aerial part Tonic,Stimulant,Astrigent,Antispasmodic[16]. Kohat 

5 Marrubium vulgare 

L. 

Khar boti Whole plant Antispetic,Stomachache, Tonic 

[17],Visceral,Uterine and hepatic affection[18]., 

Battagram 

6 Otostegia limbata 

(Benth.)Boiss 

Bui Leaves Throatache and mouth gum [19]. Islamabad 

Table 02:  TPC,TFC and antioxidant activity of selected species of Lamiaceae. 

Sr. No. Name of 

Plants 

Gallic acid 

equivalent(GAE) 

(µg/mL) 

Rutin equivalent (RE) 

(µg/mL) 

Percentage 

inhibition(%) 

Ec50
(µg/mL) 

1 Ajuga 

bracteosa 

Wall.ex Benth 

178.1±0.31 1772.6±0.83 16.577 3498.8732  

2 Mentha  

royleana L. 

384.8±0.43 1352.3±0.01 68.345  789.5055  

3 Micromeria  

biflora Buchi-

Ham. 

exD.DonBent. 

287.4±0.06 1257.3±0.67 31.052 1743.3392 

4 Stachy 

parviflora 

Benth. 

137.4±0.21 902.3±0.27 8.872 4013.2312 

5 Marrubium 

vulgare L. 

179.4±0.32 960.6±0.41 22.915  2346.1003 

6 Otostegia 

limbata 

(Benth.)Boiss 

150.8±0.04 849±0.64 22.59 2229.0910 

 

Fig. 1 Total phenolic and flavonoid content expressed as gallic acid equivalent (GAE) and rutin equivalent of selected medicinal plant 

of Lamiaceae 
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Fig.2  EC50 of selected medicinal plant of Lamiaceae 

 

DISCUSSION 
Secondary metabolities like phenolic and flavonoid 

compounds which exhibit the remarkable value of antioxidant 

activity. 

The present research showed that highest value of  TPC 

exhibits in  leaves of Mentha royleana due to occurance of 

more number of phenolic ring. Lowest value of TPC is found 

in Marrubium vulgare  due to less activity of phenolic ring. 

Reference [20]  showed the minimum  value of TPC in M. 

vulgare.  

Flavonoids present in different parts of plant associated with 

carcinogensis, atherogensis [21].   Maximum flavonoid 

content was observed in aerial part of Ajuga bracteosa.  

Leaves of otostegia limbata showed lowest value of TFC.  

Polyphenolic compound are important as antioxidants due to 

reactivity of phenolic rings [22,23] are divided into various 

groups. Phenolic compounds, flavonoids and phenolic acid 

etc are important groups of polyphenolic compounds [24]. 

Antioxidant activity of family Lamiaceae are due to presence 

of large amount polyphenolic compounds which helpful in 

prevention of of number of diseases like cancer by inhibition 

of oxidative chain reaction [25].   

Leaves of Mentha royleana posses highest level of  

scavenging activity due to large quantity of phenolic 

compounds. Polyphenolic compounds like rosmarinic acid, 

caffeic acid  M.royleana showed high scavenging activity.  

Oil of M. royleana exhibited maximum reducing power [27]. 

Previous literature indicated 75%  radical scavenging activity 

in M. royleana  [28].  

 In present study Good value of DPPH radical scavenging 

activity is observed in whole plant of Micromeria biflora, Oil 

of M. biflora was exhibited noticeable reducing activity [29]. 

Marrubium vulgare showed good value of scavenging 

activity die to large quantity of flavonoid compounds. 

Flavonoid compounds possess remarkable value of 

antioxidant potential due redox activity. Significant  

antioxidant potential was observed in M.vulgare [30]. The 

previous literature showed that M. vulgare exhibited a 

considerable antioxidant activity    

 Leaves of otostegia limbata demonstrate good reducing value 

According to previous literature 68.96%  scavenging activity 

was observed in otostegia limbata [31]. Aerial part of Ajuga 

bracteosa exhibited  good value of antioxidant activity.  

Reference [26]  indicted that oil of Ajuga bracteosa show 

considerable of antioxidant activity.  

Aerial part of Stachy parviflora have less level of antioxidant 

potential due to small quantity of polyphenolic compounds. 

 

CONCLUSION 
Antioxidant activity of selected species of Lamiaceae is due 

to presence of polyphenolic compounds. It lead toward 

isolation and characterization of bioactive compounds which 

may be helpful in formation of herbal medicine and 

development of new nutritional and pharmaceutical agent. 

Revealing of biological activity like antioxidant activity of 

medicinal plants are important in pharmacological studies.   

Due to occurance of polyphenolic compounds in lamiaceae 

show excellent value of antioxidant activity which helpful in 

development new drug which have high nutritional value and 

are important in pharmacological investigations.     

 

REFERENCES 

[1] Ghasemi, K., Ghasemi, Y. and Ebrahimzadeh, M.A., 

Antioxidant activity, phenol and flavonoid contents of 

13 Citrus species peels and tissues. Pak. J. Pharm. Sci., 

22: 277-281(2009) 

 [4] Velioglu, Y.S., Mazza, G.,Gao, L and Oomah, 

B.D.,Antioxidant activity and total phenolics in selected 

fruits,vegetables and grain products. J.Agric. Food. 

Chem., 46:4113-4117(1998) 

[5] Hedge, C.,A global survey of the biogeography of the 

Labiatae. In Harley RM & Reynolds T (eds) Advances 

in Labiatae Science. Roy. Bot. Gard., Kew. 7-17(1992) 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

A J U G A   
B R A C T E O S A  

M E N T H A   
R O Y L E A N A  

M I C R O M E R I A   
B I F L O R A  

S T A C H Y   
P A R V I F L O R A  

M A R R U B I U M   
V U L G A R E  

O T O S T E G I A   
L I M B A T A  

EC 50(MG/ML) 



3814 ISSN 1013-5316;CODEN: SINTE 8 Sci.Int.(Lahore),28(4),3811-3814 ,2016 

July-August 

[6] Burt, S.,Essential oils: their antimicrobial properties and 

potential application in foods-a review. Int. J. 

Food.Microbiol., 94: 223-253(2004) 

[7] Bozin, B., N. Mimica-Dukic, N. Simin and G. Anackov., 

Characterization of the volatile compositions of 

essential oils of some Lamiaceae species and the 

antimicrobial and antioxidant activities of the entire oils. 

J. Agric. Food. Chem., 54: 1822-1828( 2006) 

[8] Skocibusic, M., N. Bezic and V. Dunkic. Phytochemical 

composition and antimicrobial activity of the essential 

oils from Satureja subspicata Vis. Growing in Croatia.  

J.  Food. Chem., 96: 20-28(2006) 

[9] Singleton,V.L and J.A.Rossi., Colorimetry of total 

phenolics with phosphomolybdic-phosphotungstic acid 

reagents.Am. J. Enol. Viticult., 16:144-158(1965) 

[10] Park,Y.S.,S.T.Jung,S.G.Kang,B.K.Heo,P.Arancibia-

Avila,F.Toledo and F.,et al.,Antioxidants and proteins 

in ethylene treated kiwifruits. Food. Chem.,107(2):640-

648(2008) 

[11] Brand-william,W., M.E.Cuvelier and C.Berset. Use of a 

free radical method to evaluate antioxidant 

activity.Lebensmittel-Wissenschafund 

Technologie/Food Science and Technology, 28: 25-

30(1995) 

[12] Pal, A.,M. Jadon, Y.. K 

Katare,P.K.Singour,H.Rajak,P.K.Chaurasiya,U.K.Patil 

and R.S Pawar.,Ajuga bracteosa.Wall:A review on its 

ethnopharmacological and phytochemical studies. Der. 

Pharmacia. Sinica., 2(2):1-10(2011) 

[13] Khan, A.,T. Akhtar,Ambreen, Obaidullah,S. K. 

Sherwani, I. Ahmad and I. Hussain.2013. Medicinal 

value and bio-efficacy of important traditional plants of 

garam chasma valley Chitral., Int. J. Pharm. Res&bio- 

Sci., 2(4):207-226 

[14] Gorsi M.S and Shahzad R.,Medicinal uses of plants with 

particular reference to people of Dhirkot, Azad Jammu 

and Kashmir. Asian. J. Plant. Sci., 1(3):222-223(2002) 

[15] Pande , P.C., Tiwari, L and Pande HC.,Ethno-veterinary 

plants of Uttaranchal-A review. Ind. J.  Tradit. Know.,6 

(3):444-458(2007) 

[16] Kirtikar, K.R., Indian Medicinal Plants, vol. II, Panni 

Office, Bhuwaneswari, Bahadur Ganj, Allahabad, 

India(1918) 

[17] Semnani, K.M., Saeedi M and Babanezhad E.,The 

essential oil composition of Marrubium vulgare L from 

Iran. J. Essent. Oil. Res., 20: 488-490(2006) 

[18] Chopra, R.N., Nayer S.L and Chopra I.C.,Glossary of 

Indian medicinal plants. 5
th

 ed. New Delhi: Council of 

Scientific and Industrial Research. 157(1956) 

[19] Abbasi, M.A., M.A khan, M. ahmad and M. zafar., 

Herbal medicine used to cure various ailments by the 

inhabitant of Abbottabad district,north west frontier 

Province, Pakistan. Ind. J. Tradit. Know. 9 (1): 175-

183(2010) 

[20] Khaled-Khodja, N.,L.  Boulekbache-Makhlouf and  K. 

Madani., Phytochemical  screening  of  antioxidant  and  

antibacterial  activities of  methanolic  extracts  of  some  

Lamiaceae. Industrial Crops and Products, 61: 41–

48(2014) 

[21] Mbaebie, B.O., Edeoga, H.O. and Afolayan, 

A.J.,Phytochemical analysis and antioxidants activities 

of aqueous leaf bark extract of  Schotia latifolia J acq.  

Asian. Pac. J. Trop. Biomed., 2: 118 – 124(2012) 

[22] Fialova, S., D. Tekelova, M. Mrlianova and D. Grancai., 

The determination of phenolics compounds and 

antioxidant activity of mints and balms cultivated in 

Slovakia. Acta Facultatis Pharmaceuticae Universitatis 

Comenianae. Tomus LV, 96-102(2008) 

[23] Tekelova, D., S. Fialova, A. Szkukalek, M. Mrlianova  

and D. Grancai. The determination of phenolic 

compounds in different Mentha L. species cultivated in 

Slovakia. Acta Facultatis Pharmaceuticae Universitatis 

Comenianae. Tomus LVI, 157-163(2009) 

[24] Darchivio, M., C. Filesi, R.D. Benedtto, R. Gargiulo, C. 

Giovannini and R. Masella.,Polyphenols, dietary 

sources and bioavailability. Ann 1ST Super Sanita, 

43(4): 348-361(2007) 

[25] Shui, G.H. and Leong L.P., Analysis of polyphenolic 

antioxidants in star fruit using liquid chromatography 

and mass spectrometry. J. Chromatogr. A: 1022:67-

75(2004) 

[26] Mothana, A.R., Mansour S. Alsaid, Sidgi S. Hasoon, N. 

M. Al-Mosaiyb,A. J. Al-Rehaily and M. A. Al-Yahya., 

Antimicrobial and antioxidant activities and gas 

chromatography mass spectrometry (GC/MS) analysis 

of the essential oils of Ajuga bracteosa Wall. ex Benth 

and Lavandula dentata L. growing wild in Yemen. J. 

Med. Plants. Res., 6(15): 3066-3071(2012) 

[27] Mkaddem,M., J. Bouajila, M. Ennajar, A. Lebrihi, F. 

Mathieu & M. Romdhane.,Chemical Composition and 

antimicrobial and antioxidant Activities of Mentha 

(longifolia L. and viridis) Essential Oils. J. Food. Sci., 

74 (7)(2009) 

[28] Ahmad,N.,H. Fazal,I. Ahmad and B. H. Abbasi., Free 

radical scavenging (DPPH) potential in nine Mentha 

species.Toxicol. Ind. Health., 28 (1): 83-89(2012) 

[29] Tian-ling,P.,L.I. Kun-ping L,C. Chaoe-zhu and L.Bi-

ting., Scavenging Capacity on free radical of essential 

Oil and extract from Micromeria Biflora Benth. J. 

Liaon. Uni. Tradit. Chin. Medi.,.(2010) 

[30] Matkowski,A  and  M. Piotrowska.,Antioxidant and free 

radical scavenging activities of some medicinal plants 

from the Lamiaceae.Fitoterapia, 77: 346–353(2006) 

[31] Shakoor, A., and G. zaib.,Antioxidant and antimicrobial 

potential of Otostegia limbata L. and Ajuga bracteosa 

L. against pathogenic microorganism. Inter J.  Tech. Res 

& appl., 2(4):179-183(2014) 

http://tih.sagepub.com/search?author1=Nisar+Ahmad&sortspec=date&submit=Submit
http://tih.sagepub.com/search?author1=Hina+Fazal&sortspec=date&submit=Submit
http://tih.sagepub.com/search?author1=Iftikhar+Ahmad&sortspec=date&submit=Submit
http://tih.sagepub.com/search?author1=Bilal+Haider+Abbasi&sortspec=date&submit=Submit

