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ABSTRACT: A unrestricted- vessel microwave 

oven- supported birth(MAE) of polyphenols from 

defatted Lucas Aspera using Box- Benkhen design 

with four independent variables(Solid- Liquid rate, 

ethanol attention, birth time and microwave oven 

power) was delved. Kinetic model(First, Second, 

Page’s and Peleg’s Models) results showed that the 

attained models were significant at 95 confidence 

position. Optimal birth conditions were set up for 

loftiest values of microwave oven power(360 W) 

and birth time(45 min) and for moderate values of 

detergent to plant sample rate(110 – 120mL/ g). 

Optimum polyphenol yield attained with pure water 

as detergent. still, optimum polyphenols yield and 

antioxidant exertion were attained with 2µg/ 1mL 

ethanol in water, Independently. Antioxidant 

exertion was set up to be well identified to 

polyphenol contents. These results indicate that 

MAE is an effective fashion for recovery of 

bioactive composites for food and medicinal 

diligence from Leucas Aspera by- products. 

Keywords: Polyphenols, Leucas Aspera, 

Microwave Assisted Extraction. 

 

I. INTRODUCTION: 
Total phenolics content was determined 

according to the Folin- Ciocalteu colorimetric assay 

following the system described. 0.5 mL of excerpt 

was mixed with 0.1 mL of Folin- Ciocalteu reagent 

and 0.3 mL of sodium carbonate result at a 

attention of 20µl. The test tubes were stored in 

darkness conditions at room temperature for two 

hours at room Temperature. Absorbance was 

determined at 765 nm and the total phenolics 

content of samples were expressed as milligrams of 

gallic acid coequals per g dry weight (mg GAE/ g 

DW). All samples were analysed in triplicate. 

Extraction of polyphenols was carried out by using 

a marketable broilers roaster. 20µl of sample was 

introduced and the microwave oven kindler was set 

at 300 rpm during the birth process. Response face 

methodology (RSM) was used to determine the 

optimal birth conditions of polyphenols from carob 

dinghy. A FolinCiocalteu reagent was used to 

determine the effect of four variables which may 

affect phytochemical contents in shops birth 

temperature, liquidsolid rate, Water attention and 

birth time. Table 1 shows the named variables and 

situations which were set according to experimental 

limitations and related bibliography. 

 

MATERIALS AND METHODS: 

Methods: 

 Serial Dilution  

 Microwave Assisted Extraction  

 Response Surface Methodology  

 Box-Behnken design  

 Kinetic models (1
st
 Order,2

nd
 Order, page’s 

Model, pelegs Model) 

 

Materials: 

 Standards of phenolic acids (gallic acid). 

 The FolinCiocalteu's phenol reagent. 

 7% Na₂ CO₃  solution. 

 Methanol. 

 Test tubes. 

 Volumetric flask. 

 Pipette. 

 Incubator. 

 UV-Spectrophotometer. 

 

ANTIOXITANTPROPERTIESOF 

LEUCASASPERA: 

Leucas Aspera Plant are phytochemical 

capitals containing antioxidants, essential for 

normal factory functioning and adaption to 

environmental cues and delivering salutary parcels 

for mortal health. thus, knowledge on the 

antioxidant eventuality of different factory species 
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and their nutraceutical and pharmaceutical parcels 

is of utmost significance. Exploring this scientific 

exploration field provides abecedarian suggestions 

on factory stress responses and their adaptive 

elaboration to harsh environmental conditions and( 

new) natural antioxidants with a functional 

versatility to help and treat mortal pathologies. 

 

DPPH 

The 2, 2-diphenyl-1-picrylhydrazyl 

(DPPH) assay was performed according to the 

methodology as Described. A result of DPPH 10- 4 

M was prepared by dissolving 3.9 ml of DPPH 

radical in 100 mL of absolute ethanol. This stock 

result was daily set. 1 mL of the excerpt was mixed 

with 4 mL of DPPH ethanolic result and kept in 

darkness conditions at room temperature for 30 

min. The dropin absorbance was determined at 515 

nm using a UV- VIS spectrophotometer 

The antioxidant capacity of the excerpts 

was expressed as chance of DPPH inhibition by 

using the following equation 

RSA() = 𝐴o − 𝐴c/ 𝐴o * 100 

 

where Ao is the absorbance of the control and Ac is 

the absorbance of the excerpt after 30 min. 

Obtained Readings of Antioxitant 

 

 

CONCENTRATIONO

FSAMPLE 

ABSORBANCEAT 

515nm 

RSA (%) IC 50 

50 0.666 6.233 311.65 

100 0.772 8.943 447.15 

200 0.655 9.891 494.55 

400 0.631 14.498 724.9 

1000 0.487 41.598 2079.9 

 

Graph: 

 
 

DPPH is n't a naturally being radical, and 

is fairly stable compared to the largely reactive 

superoxide and hydroxyl species primarily 

responsible for oxidative damage in natural 

systems. Because the multidimensional goods of 

flavonoids confound the correlation of chemical 

structure with a particular medium, it is n't 

unanticipated that some in vitro trials induce data 

that are inconsistent with issues from simpler 

assays of waterless revolutionaries. 

For illustration, the half-minimal 

inhibitory attention (IC50) of Gardenin D(5,3 ′- 

OH/ ′- OMe- flavone) against CCl4- convinced 

microsomal lipid peroxidation is vastly lower 

than() catechin, but the ultimate exhibits lesser 

TEAC values than O- methylated flavonoids. The 

results of the former study may reflect other 

physiologically applicable parameters of 

antioxidant exertion, similar as the lipophilicity and 

membrane partitioning capability swung by 
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methoxy groups. 

Medium action of DPPH 

In the DPPH assay, an odd electron 

displays a strong immersion band at a wavelength 

of 519 nm, which loses immersion once the odd 

electron is paired off by a hydrogen or electron- 

giving antioxidant. 

 

DIFFERENT FACTORS WITH CALCULATION: 

S.NO FACTOR1A:M

WPW 

FACTOR2 

B:TimeSec 

FACTOR3 

C:LSR 

ml/g 

ODvalue Equation value 

1 360 60 10 0.707 539.9 

2 360 90 20 0.206 38.9 

3 270 120 20 0.321 153.9 

4 450 90 10 0.874 706.9 

5 360 120 10 0.920 752.9 

6 360 120 30 0.140 -27.1 

7 270 90 30 0.152 -15.1 

8 360 90 20 0.321 153.9 

9 360 90 20 0.290 122.9 

10 270 90 10 0.866 698.9 

11 450 60 20 0.652 484.9 

12 450 120 20 0.549 381.9 

13 270 60 20 0.430 262.9 

14 360 60 30 0.547 379.9 

15 360 90 20 0.562 374.9 

16 450 90 30 0.395 227.9 

17 360 90 20 0.571 403.9 

 

TPC Analysis 

The Total phenolic contents of excerpt 

phases from the External bracts and splint 

admixture of the L. aspera were Assessed 

spectrophotometrically using the Folin- Ciocalteu 

Procedure. TPC values were calculated as mg gallic 

acid coequals(GAE) per 100 g of dry Weight. All 

TPC analyses were performed four times. 

 

DPPH Antioxidant exertion Analysis 

The DPPH antioxidant conditioning of 

excerpt phases from the External bracts and splint 

admixture of the L. Aspera were Assessed 

spectrophotometrically as preliminarily reported. 

DPPH values were calculated as mg Trolox fellow 

per 100 g of dry weight. All DPPH analyses Were 

performed four times. 

Kinetic modelling of the MAE of the 

external Bracts and splint admixture of the L. 

Aspera the present study, four fine models were 

used to Fit the experimental data of TPC, DPPH, 

and estimate the entire MAE process. The first- 

order, Alternate- order, Peleg’s, and Page’s kinetic 

models were compared in order to determine the 

stylish fit the experimental Data. 

 

 

 

The first- order kinetic model 

Used to describe the MAE of TPC and DPPH from 

the Excerpts. The model can be described as 

D Ct/ Ct = k(Ce- Ct) 

 

where Ct is the solute attention in the 

liquid(mgg −1), Ce represents the solute attention 

at equilibrium in the liquid phase(mgg −1), k 

indicates the mass transfer measure (min −1), and t 

is the birth time(min). 

 

The alternate- order kinetic model 

Used for solid-liquid birth kinetics (Harouna- 

Oumarou et al., 2007) and the model can be 

described as 

D Ct/ dt = k(Ce- Ct) 2 

 

where d Ct/ dt is the rate of birth(mgg −1 

min −1), k is the rate constant of the birth 

process(g/ mg.min), Ct is the solute attention in the 

liquid(mgg −1), Ce represents the solute attention 

at equilibrium in the liquid phase 

(mgg −1), and t is the birth time(min). The original 

birth rate • is equal to k Ce 2(Harouna- Oumarou et 

al., 2007). 
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Peleg’s model 

Used to explain kinetic geste of the solid-liquid 

birth(Kader ides et al., 2019) and the model can be 

described as; 

Ct = t(k1 k2 t) 

k1 is Peleg’s rate constant(mingmg −1), and k2 is 

the Peleg’s capacity constant(gmg −1). 

 

Page’s model 

Used in solid-liquid birth processes(Kader ides et 

al., 2019) and the model can be described as 

Ct = exp(- kt n) 

where Ct is the attention of solute at birth time 

t(mgg −1), k(mgg −1) and n(mgg −1) are Page’s 

constants, and t is the uprooted time(min). 

 

II. RESULT AND DISCUSSION 
MAE results of the external bracts and splint 

admixture Of the L. Aspera 

The goods of the three independent 

variables, including birth time(2 – 6 min),( ethanol- 

water admixture)/ solid rate( 51 – 251 v/ w), and 

Solid/ water rate( 100 – 1000 v/ v) on the TPC, 

DPPH responses were delved in the presenting 

study. The responses in correspondence with 

combination of three independent variables are s • 

own in Table 1. It was set up that the TPC and 

antioxidant conditioning of the excerpts varied in 

wide ranges(83 – 607 mg GAE/ 100 g, 94 – 878 mg 

TE/ 100 g, and 271 – 2922 mg TE/ 100 g for TPC, 

DPPH, antioxidant conditioning, independently) 

depending on there changes of Process variables. 

The effectiveness and effectiveness of the 

phenolic composites birth using MAE system can 

be manipulated by several variables, similar as 

birth time, detergent/ solid rate, and solvent type. 

Table 1 shows the effect of MAE time on the birth 

of phenolic composites and antioxidants in the 

excerpts of the bracts and splint admixture. The 

results Indicated that the values of TPC, DPPH 

antioxidant conditioning were increased wit • the 

increase of MAE Time; also Zhang et al.( 2013) 

mentioned t • at birth time Affected TPC, DPPH 

Responses the most. It can Be seen easily from the 

table, TPC values were set up to be 376 mg GAE/ 

100 g for 2 min, 398 mg GAE/ 100 g for 4 min, 

And 607 mg GAE/ 100 g for 6 min; DPPH values 

were determined to be 590 mg TE/ 100 g for 2 min, 

402 mg TE/ 100 g for 4 min, and 878 mg TE/ 100 g 

for 6 min; values were S • own to be 1580 mg TE/ 

100 g for 2 min, 1112 mg TE/ 100 g For 4 min, and 

2922 mg TE/ 100 g for 6 min w • en the( ethanol- 

water admixture)/ solid rate was 15/1 mL/ g and 

ethanol/ water was 5050( v/ v). thus, 6 min is the 

optimal MAE duration. 

Result analysis for DPPH indicated that 

DPPH antioxidant exertion was significantly 

affected by( ethanol- water admixture)/ solid rate. 

The advanced( ethanol- water admixture)/ solid rate 

caused advanced DPPH antioxidant exertion( 776 

mg TE/ 100 g). It's expressed that the detergent/ 

solid rate has a positive effect on the birth yield. 

This is harmonious with mass transfer principles. 

The driving force during mass transfer is the 

attention grade between the solid and the bulk of 

the liquid, which is lesser, when, a advanced 

detergent to solid rate is used. 

 

Kinetic model graphs: 

First order kinetic model graph:  

 
 

 

 

 
 

 



 

        

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 6, Issue 11 Nov. 2024,  pp: 652-658  www.ijaem.net  ISSN: 2395-5252 

  

 

 

 

DOI: 10.35629/5252-0611652658         |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 656 

Second order kinetic model: 

 
 

Page’s kinetic model:  

 
 

Peleg’s kinetic mode: 
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Final Result For Accurate Identification Of Total Phenolic Compounds: 

 
 

III. CONCLUSION: 
In conclusion The total phenolic content 

will be helpful for homogenizing the medicine. The 

presence of a high total phenolic content shows that 

antioxidant parcels, which could lead to a new field 

of exploration in the future. It measuresanti-oxidant 

capacity in vitro, the reagent has been used to assay 

foods and supplements in food science.The oxygen 

radical absorbance capacity( ORAC) used to be the 

assiduity standard for antioxidant strength of whole 

foods, authorities and food complements. By 

understanding the organoleptic qualityindex which 

contain overall appearance, colour and aroma by 

rated in the table of satisfactory sensitive quality. 
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This table showed that the effective results by 

dragged the shelf life of fruits and vegetables. 

Overall, these two exploration areasintersect in 

promoting sustainability and health. farther 

exploration and practical perpetration of these 

findings hold great eventuality for enhancing 

mortal well- being and reducing environmental 

impact. 
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