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A B S T R A C T  

Acne is an inflammatory skin condition and is caused by Propionibacterium acnes. Citrus reticulata seeds are used for their antioxidant 

and antimicrobial activity around the world as traditional medicine. The objective of this study was to test the antibacterial activity of 

Citrus reticulata seeds and the anti-oxidant effect of the seeds on acne patients. The antibacterial susceptibility assay of the water and 

ethanolic extracts of Citrus reticulata was performed by the agar-well plate method. The extracts were assayed on microbial solutions 

of Staphylococcus aureus, MRSA, E. coli, Klebsiella, and P.acnes the results showed that seed extracts have essential therapeutic 

activities. For the study of the efficiency against acne, female volunteers from the age group 20-25 were selected for testing of the 8 

prepared samples. Results were calculated by the questionnaire filled out by the volunteers. Most of the samples showed positive 

results against acne without irritation, peeling, and drying of the skin. The results, hence, showed that Citrus reticulata seeds can be 

used as a topical treatment for acne patients. 
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I N T R O D U C T I O N  

Almost 85% of teenagers and young adults under the age 

of 24 years, experience some degree of acne1. Acne 

vulgaris is indicated by the formation of open and closed 

comedones, papules, pustules, nodules, and cysts. The 

term acne is a derivative of "acme" (Greek) which means 

"prime of life". It is a pleomorphic disorder, can appear at 

any time during life, and may cause severe psychological 

problems and scars2. Main factors involved in the 

development of acne: I) Increased sebum production. II) 

Abnormal keratinization of the sebaceous duct and 

comedone formation III) an inflammatory immune 

response in which Propionibacterium acnes (P. acnes) 

plays an important role3. In recent decades, the amplitude 

of acne vulgaris has significantly increased and this 

increase can be associated with malnutrition, lifestyle 

change, and environmental factors. Soreness, Itching, and 

pain are physical symptoms of Acne, but it mainly affects 

the quality of life4.  It is associated with low self-esteem, 

impaired perception of well-being and self-image, 

humiliation, fear of rejection, social withdrawal, anger, 

problematic family relations, depression, and anxiety5. 

Topical medications are used for acne treatment. A topical 

medication is a prescription that is applied to a particular 

place on or in the body (The word topical derives from the 

Greek topikos, "of a place"). Types of topical medications 

are solutions, Lotion, Cream, and Ointment6,7. BPO alone 

works like oral antibiotics. It has greater activity than topical 

(iso)tretinoin against inflammatory lesions. Low strength 

(2·5% or 5%) BPO is recommended because BPO causes 

initial local irritation8,9. Tretinoin, adapalene, and 

isotretinoin are topical retinoids and a medical prescription 

is required for their use in treatment. They work for both 
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comedonal and inflammatory acne because they are anti-

inflammatory in action10. Topical antibiotics seem to be to 

act directly on P. acnes and reduce inflammation. Topical 

antibiotics include clindamycin, erythromycin, and 

tetracycline. Topical antibiotics are frequently combined 

with other products such as topical retinoids or BPO for 

severe acne11. Combinations of topical treatments with 

different mechanisms of action work better than single 

agents for the treatment of acne. BPO inactivates tretinoin, 

therefore these two agents should not be applied 

simultaneously; if used in combination one should be 

applied in the morning and one at night12. 

Citrus reticulata (commonly known as Kinnow or Mandarin) 

is a member of the family Rutaceae or Rue, which 

comprises about 140 genera and 1,300 species 12. The 

plants of these fruits are large evergreen shrubs or small 

trees, with spiny shoots, reaching 5–15 m tall on average13. 

The seeds are small, pointed at one end, and could be few 

or many. Pakistani Kinnow varieties have 20-25 seeds per 

fruit14. According to the Food and Agriculture Organization 

(FAO), the total Citrus producer countries in the world are 

14215. Brazil, China, Japan, Mexico, Pakistan, USA, and 

some countries of the Mediterranean region, are the 

leading Citrus producers which include, oranges, 

grapefruit, tangerines and mandarins, and lemons and 

limes16. According to an estimate, Pakistan is the 1st 

largest producer of Kinnow mandarin producing almost 95 

% of the total Kinnow production of the world 17. C. 

reticulata is widely consumed around the world for its 

appetizing qualities, but it also has therapeutic values that 

have long been used in traditional medicine18. Nutritionally, 

Citrus fruits contain phytochemicals that improve health19. 

They are also used in the cosmetic industry as starting 

material in the formulation of new fragrances and 

chemicals20. Only about 10% of the fruit is processed for 

juice extraction while the peel, pulp, and seeds are 

generated as waste during formulation of various products, 

which are mostly discarded21. Recent studies showed that 

Citrus by-products are a source of bioactive compounds 

and citrus seeds have been reported to be an attractive 

source of antioxidants, which are considered valuable, as 

they provide components, for further applications in food, 

cosmetic, and pharmaceutical industries19.  Wild Citrus 

fruits and their seeds are rich in polyphenols. Among the 

many different classes of polyphenols, phenolic acids 

(Gallic acid and limonoids) and flavonoids are mostly found 

in the seeds and peels22. 

Limonoids, have an extremely bitter taste and have 

anticarcinogenic/ chemopreventive activities. The seed 

contains different types of limonins i.e. deacetylnomilin, 

deacetylnomilinic acid, ichangin, limonins, nomilin, 

andobacunone23. Limonins isolated from C. reticulata 

seeds have been demonstrated to have antibacterial, 

antifungal, and antimalarial activity. Flavonoids are 

secondary metabolites that are produced by plants that 

promote growth and development. Naringin is the most 

abundant flavonoid, found in the Mandarin seed. Naringin 

is of great interest to those in the food and pharmaceutical 

industries because of its demonstrated antioxidant, anti-

inflammatory, anti-ulcer, and cholesterol-lowering effects, 

as well as its possible beneficial effects on several chronic 

conditions24. 

The objective of this study was to find out the antimicrobial 

activity of C. reticulata seeds, to calculate the efficacy of a 

formulated anti-acne cream using C. reticulata seeds, and 

comparative analysis of the formulated cream with a local 

cream. 

M A T E R I A L S  A N D  M E T H O D S   

Microbial Cultures 

Microbial cultures engaged in this study are 

Staphylococcus aureus, Methicillin-resistant 

Staphylococcus aureus (MRSA), Escherichia coli, 

Propionibacterium acnes, and Klebsiella. These microbial 

cultures were obtained from the Industrial Biotechnology 

Lab, Department of Biotechnology, International Islamic 

University, Islamabad. P. acnes was also used in this 

study.  

Collection of Fruits and Seeds 

Mature fruit samples of C. reticulata were collected from 

the gardens of Sargodha City, Pakistan. The fruits were 

selected after inspection of infections and damages. The 

selected fruits were then washed with 70% ethanol to 

remove dirt and other pesticidal remains. The fruits were 

washed with distilled water and cut using a knife; the seeds 

were then collected manually. 

Drying and Crushing of Seeds  

The seeds were washed individually with sterile distilled 

water and dried under subdued light. The seeds were 
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divided into three sections, (1) Dried whole seeds were 

milled using an electric grinder and sieved to pass through 

a 60-mesh screen. (2) Seeds were decorticated manually 

and winnowed. The kernels were then milled as described 

above to pass through a 60-mesh screen. The crushed 

seeds were washed again to remove the remains of the 

seed coat. (3) The hull of the seeds was separated and 

crushed using an electric grinder. The crushed seeds 

obtained were then stored in a refrigerator at 4oC. 

 

Figure 1. (A) Dried Mandarin Whole seeds, (B) Dried 

Kernels, (C) Dried Hulls. 

Preparation of Extracts of the Seeds of C. reticulata 

A quantity of 5 g of finely ground powder of whole seeds 

was added to 100 mL of water and shaken properly. 

Similarly, 5 g of finely ground whole seed powder was 

added to 70% ethanol and then shaken. The above 

process was repeated for both finely ground kernels and 

hull powder. The suspension obtained was shaken and 

then the flasks were covered with aluminum foils. The 6 

suspensions prepared were put in a rotating incubator at 

30oC for 130 rpm. After 24 h the flasks were removed from 

the incubator. Using a filter paper the extract was 

separated from the mixture. Four dilutions of both water 

and ethanol extracts with sterile distilled water were 

prepared i-e 250 μL extract and 750 μL of sterile distilled 

water, 500 μL extract and 500 μL of sterile distilled water, 

750 μL extract and 250 μL sterile distilled water and 100 μL 

of extract with no dilutions.  

 

Determining the Antimicrobial Activity  

Preparation of Microbial Dilutions 

A wire loop was sterilized on a Bunsen burner until red hot. 

The wire loop was cooled and using the wire loop, a small 

portion of the microbe was taken and gently streaked on 

quarter parts of the agar plates. The process was repeated 

for every bacterium culture employed i-e Staphylococcus 

aureus, Methicillin-resistant Staphylococcus aureus 

(MRSA), Escherichia coli, Propionibacterium acnes, and 

Klebsiella. The microbes were then placed in an incubator 

for 24 hours to allow them to grow. For every bacterium, 

culture microbial solutions were prepared with varying 

diluting factors. 900μl saline distilled water was added to 

each Eppendorf tube using a pipette with a sterile tip. 

Eppendorf tubes were marked as 100, 10-1, 10-2, 10-3.  A 

streak of microbe was taken from the prepared culture and 

mixed with the saline distilled water in the Eppendorf 

marked as 100. For serial dilutions of the microbial 

solutions, 100μl of solution from the Eppendorf marked as 

100 was taken and added to the next tube marked as 10-1. 

Similarly, further dilutions of 10-2 and 10-3 were prepared to 

get varying concentrations. The above procedure was 

repeated for each microbial culture. The final microbial 

solution was 1000μl in 10-3 for every strain. The solution 

was stored in a refrigerator at 4oC. 

Antimicrobial Susceptibility Assay 

P. acnes was isolated from an acne patient using a nutrient 

agar medium (Figure 2). The agar plates were labeled on 

the side with the date, sample, and strain name. 100μl of 

10-3 microbial solution was added to the agar plate using a 

pipette with a sterilized tip. The solution poured was then 

gently spread on the plate using a sterilized glass rod. Six 

wells of 1cm with equal distance were made in the agar 

media. These wells were marked as Control (C), Antibiotic 

(AB), 25%, 50%, 75% and 100%. 100μl of distilled water 

was added to the well marked as C Similarly, 100μl of 

antibiotic was added to the well marked as AB. Aliquots of 

100μl of the extract were added to its representative well. 

The tip of the pipette was discarded each time before 

introducing the extract into each well. The above process 

was repeated with the available five microbes. Every dish 

was treated as mentioned above. The Petri dishes were 

placed in an incubator at 30oC for 24 h. After 24 h the 

inhibition zone created by the seed extracts was 
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determined and measured. The diameter of the zone of 

inhibition was calculated using a scale from the edge of the 

well to the edge of the zone. 

 

Figure 2. P. acnes isolated from acne patient. 

Formulation of Anti-Acne Cream 

Formulation and Application of Anti-Acne Cream 

Using Seed Powder 

A local cream was bought from the market, in Islamabad. 

1.5 g of finely ground whole seed powder was blended with 

1.5 g of the cream to obtain a total 1:1 mixture. 1.5 g of 

whole seed powder was blended with 1.5 g of glycerin. The 

above procedure was repeated for finely ground kernels 

and hull powder. 2 volunteers who suffered from acne were 

selected for every sample prepared. The cream mixture 

was applied on the right cheek of the volunteers, the 

Glycerin mixture (positive control) was applied on the left 

cheek, the local cream was applied on the forehead and 

only glycerin was applied on the chin (negative control). 

Formulation and Application of Anti-Acne Cream 

Using Seed Water Extracts 

2 g of kernels water extract was measured and blended 

using a magnetic stirrer with 2 g of cream to obtain a 1:1 

mixture of 4 g. This procedure was repeated for all the 

water extracts of hulls. The resultant cream was stored to 

settle it down. A total of 2 samples were obtained. Two 

volunteers who suffered from acne were selected for 

testing of these samples. The cream mixture was applied 

on the right cheek of the volunteer, the only extract was 

applied on the left cheek (positive control), the local cream 

was applied on the forehead and sterile distilled water was 

applied on the chin (negative control). 

Formulation and Application of Anti-Acne Cream 

Using Seed Ethanolic Extracts 

2 g of whole seed ethanolic extract was blended with 2 g of 

the local cream to obtain 1:1 of a total mixture of 4 g. The 

above procedure was repeated for the ethanolic extracts of 

kernels and hulls. The cream was stored to settle it down. 

2 volunteers who suffered from acne were selected for the 

application of the prepared cream. The cream mixture was 

applied to the right cheek, simple ethanol extract was 

applied to the left cheek (positive control), the local cream 

was applied to the forehead and pure ethanol was applied 

to the chin (negative control). 

Consent Form and Questionnaire 

A consent form was prepared and filled out by the 

volunteers before the application of the formulated cream. 

The mixtures were applied at night and the process was 

repeated for four days. A questionnaire was prepared 

regarding the efficacy of the anti-acne cream and was filled 

by the volunteers. All the arithmetical analysis was 

executed by Microsoft Excel 2016 to calculate the 

percentage efficiency of the formulated samples. 

R E S U L T S  A N D  D I S C U S S I O N  

Seed Extraction 

Washed seeds were finished to powder via grinding. After 

24 hours in the rotating incubator, pure extract of the seeds 

was obtained through filtration. Four dilutions of the extract 

were prepared to give 25% for 250 mL of extract, 50% for 

500 mL of extract, 75% for 750 mL of extract, and 100% for 

no dilutions. The water and ethanolic extracts of the seeds 

were prepared to examine their antimicrobial and 

antioxidant activities against acne. 

Antimicrobial Assay 

Five types of bacteria i-e Propionibacterium acnes, 

Staphylococcus aureus, Methicillin-resistant 

Staphylococcus aureus (MRSA), Klebsiella pneumonia, 

and Escherichia coli were treated with the ethanolic and 

water extracts of whole seed, kernels, and hulls powder to 

investigate their antimicrobial activity. 

Antimicrobial Activity of Water Seed Extracts 

The well marked as C comprised saline water. Saline water 

has no effect on bacteria hence, no zone of inhibition was 

observed. The well labeled as AB contained the antibiotic 
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ampicillin. The antibiotic effect of ampicillin was observed 

on four bacteria i-e Propionibacterium acnes, 

Staphylococcus aureus, Methicillin-resistant 

Staphylococcus aureus (MRSA), and Klebsiella 

pneumonia (Figure 3). Ampicillin did not show any effect 

against E.coli. Seed extracts of C. reticulata exhibited 

bactericidal activity against three of the tested 

microorganisms that are S. aureus, Klebsiella, and P. 

acnes. E.coli and MRSA showed no activity against water 

extracts (Table 1). 

Antimicrobial Activity of Whole Seed (S) Water Extract 

Whole seed water extract showed antimicrobial activity 

against the three above-mentioned microbes (Figure 3). S. 

aureus showed the highest sensitivity to water extract of 

whole seed of C. reticulata with a zone of inhibition of 

0.2cm with E50, 0.3cm with E75, and 0.3cm with E100. 

P.acnes also showed some sensitivity against water 

extract of whole seed with a zone of inhibition of 0.2cm with 

E50, 0.2cm with E75, and 0.3 with E100. Klebsiella showed the 

least antibacterial sensitivity to water extract of whole seed 

of C. reticulata with a zone of inhibition of 0.1cm with E50, 

0.2cm with E75, and 0.3cm with E100 (Table 1). 

Antimicrobial Activity of Kernels (K) Water Extract 

Kernels showed no antimicrobial activity against any of the 

microbes. No zone of inhibition was observed against any 

dilutions of the kernels water extract (Figure 3). Hence, 

bacteria do not show any sensitivity against kernels water 

extract (Table 1). 

 

Figure 3. (A) Whole seed water extract against S. aureus, 

(B) Water Whole seed extract against Klebsiella, (C) 

Whole seed against P.acnes, (D)  Water Hull extract 

against Streptococcus aureus. 

Antimicrobial Activity of Hulls (H) Water Extract 

Hull water extract showed the highest antimicrobial activity 

against S.aurues. Overall among other extracts, the 

highest sensitivity was showed by S. aureus against water 

extract of hulls with a zone of inhibition of 0.2cm for E50, 

0.3cm for E75, and 0.4cm with E100 (Table 1). 

Table 1. Antibacterial activity of Water Seed Extracts where S= whole seed, K= kernels, and H= hulls. 

Microbe 
Water 

Extracts 

Control 

(cm) 

Antibiotic 

(cm) 
E25 (cm) 

E50 

(cm) 

E75 

(cm) 

E100 

(cm) 

Propionibacterium acnes 

S - 2.5 - 0.2 0.2 0.3 

K - 2.4 - - - - 

H - 2.3 - - - - 

MRSA 

S - 2.1 - - - - 

K - 2.0 - - - - 

H - 2.1 - - - - 

Streptococcus aureus 

S - 2.4 - 0.2 0.3 0.3 

K - 2.3 - - - - 

H - 2.3 0 0.2 0.3 0.4 

Klebsiella 

S - 2.4 - 0.1 0.2 0.3 

K - 2.3 - - - - 

H - 2.2 - - - - 

E.coli 

S - - - - - - 

K - - - - - - 

H - - - - - - 
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Figure 4. (A) Ethanolic Whole seed extract against P. acnes, (B)  Ethanolic Hull extract against Klebsiella  (C) Ethanolic 

Hull extract against S. aureus. 

Table 2. Antibacterial Activity of Ethanolic Seed Extracts where S= whole seed, K= kernels, and H= hulls. 

Microbe 
Ethanol 
Extracts 

Control 
(cm) 

Antibiotic 
(cm) 

E25 (cm) E50 (cm) 
E75 

(cm) 
E100 

(cm) 

Propionibacterium 
acnes 

S - 2.6 - 0.2 0.2 0.3 

K - 2.1 - - - - 

H - 2.0 - - - - 

MRSA 

S - 1.9 - - - - 

K - 2.1 - - - - 

H - 2.1 - - - - 

Streptococcus aureus 

S - 2.0 - - - - 

K - 2.3 - - - - 

H - 2.3 - - 0.2 0.3 

Klebsiella 

S - 2.0 - - - - 

K - 2.3 - - - - 

H - 2.4 0.2 0.3 0.6 0.8 

E.coli 

S - - - - - - 

K - - - - - - 

H - - - - - - 

 

Antimicrobial Activity of Ethanolic Seed Extracts 

The well labeled as C contained saline water. Saline water 

has no effect on bacteria hence, no zone of inhibition was 

observed. The well labeled as AB contained the antibiotic 

ampicillin. The antibiotic effect of ampicillin was observed 

on four bacteria i-e Propionibacterium acnes, 

Staphylococcus aureus, Methicillin-resistant 

Staphylococcus aureus (MRSA), and Klebsiella 

pneumonia. Ampicillin did not show any effect against 

E.coli. Seed extracts of C. reticulata exhibited bactericidal 

activity against three of the tested microorganisms that are 

S. aureus, Klebsiella, and P. acnes. E.coli and MRSA 

showed no activity against water extracts. 

  

Antimicrobial Activity of Whole Seed (S) Ethanolic 

Extract 

The whole seed showed antimicrobial activity against 

P.acnes only with a zone of inhibition of 0.2cm with E50, 

0.2cm with E75, and 0.3cm with E100. P.acnes showed 

approximately similar sensitivity against ethanolic and 

water extracts of whole seeds. 

Antimicrobial Activity of Kernels (K) Ethanolic Extracts 

Kernels showed no antimicrobial activity against any of the 

microbes. No zone of inhibition was observed against any 

dilutions of the Kernels Ethanolic Extract. Hence, bacteria 

do not show any sensitivity against kernels of ethanol 

extract. The seed kernels hence do not involve any type of 

antimicrobial activity against available microbes. 
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Antimicrobial Activity of Hulls (H) Ethanolic Extracts 

Ethanolic extracts of hulls showed antimicrobial activity 

against Klebsiella and S. aureus. Klebsiella showed the 

highest sensitivity to ethanol extract of seed hulls of C. 

reticulata with a zone of inhibition of 0.2cm with E25, 0.3cm 

with E50, 0.6cm with E75, and 0.8cm with E100 (table 2). 

Klebsiella showed overall the highest sensitivity against 

ethanolic extracts of seed hull among other ethanolic and 

water extracts. S. aureus showed the least sensitivity to 

ethanol extract of seed hulls of C. reticulata with a zone of 

inhibition of 0.2cm with E75 and 0.3cm with E100 (Table 2). 

Volunteer Feedback About Powdered Whole Seed, 

Kernels, And Hulls 

6 volunteers were selected for the three samples 

formulated with powdered seed and the result is given in 

Table 3. The formulated cream containing whole seeds did 

not cause any side effects, irritation, peeling, or dryness. It 

produced positive results in reducing acne from the skin, 

as well as providing a fine texture, and was effective 

against sunburn and suntan. Hulls and Kernels also 

produced positive results against acne treatment but some 

amount of irritation and dryness was also observed. The 

glycerin mixture of the powdered seeds also showed 

positive. However, Glycerin and the local cream showed no 

effects and did not have any activity in reducing acne. 

Powdered Hulls showed the most effectiveness against 

acne about 81%. Powdered hulls were observed to be 

overall better than the other 8 samples. The least 

effectiveness was shown by powdered kernels and was 

about 66%. Whole seeds powdered formulated cream 

showed almost 79% effectiveness against acne. 

Side effects were not observed in any of the samples 

provided. Hulls water extract was found to be more 

effective than the formulated cream. Other extracts 

showed almost similar effectiveness to the formulated 

cream. No effect was shown by either distilled water or the 

local cream.  Almost similar effectiveness was observed in 

the case of water extracts formulated cream i-e 75% for 

whole seed, 76% for kernels, and 73% for hulls. 

The ethanolic extracts of the seeds showed comparatively 

less effectiveness against acne. Whole seed and Kernels 

ethanolic extracts were to some extent effective against 

acne. Hulls Ethanolic Extract did not show any 

effectiveness against acne. However, all samples helped 

in improving the texture of the skin and reducing sun 

damage. Severe side effects were not observed in any 

case, although, whole seed extract showed irritation to 

some extent. Other side effects like the peeling of skin and 

dryness were not observed in any formulation. The 

Extracts showed similar results as the formulated cream. 

Ethanol and local cream did not show any effectiveness 

against acne. The highest effectiveness was shown by 

kernels of ethanolic extract and was about 79%. Whole 

seed extract showed 69% and the least effectiveness 

among the other 8 samples as well was shown by Hulls 

Ethanolic extract i-e 63%. 

Table 3. Questionnaire Results of Formulated Cream Samples, where WS+G+C= Whole, SK=Kernels and 
SH=Hulls, W=Water, E= Ethanol, C=Cream and G=Glycerin. 

Sample Type Effect on Acne Positive Effects Side Effects Overall Effect 

WS+G+C +ve 
Freshen skin and reduce 

sun damage 
-ve Satisfactory 

SH+G+C +ve 
Freshen skin and reduce 

sun damage 
Minor irritation and 

dryness 
Good 

SK+G+C +ve Freshen skin Minor irritation Fair 

WS(W)+C +ve 
Freshen skin and reduce 

sun damage 
-ve Good 

SH(W)+C +ve 
Freshen skin and reduce 

sun damage 
-ve Good 

SK(W)+C +ve 
Freshen skin and reduce 

sun damage 
-ve Satisfactory 

WS(E)+C +ve Reduce sun damage Minor irritation Satisfactory 

SH(E)+C +ve 
Freshen skin and reduce 

sun damage 
-ve Fair 
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SK(E)+C +ve 
Freshen skin and reduce 

sun damage 
-ve Satisfactory 

Glycerin -ve -ve -ve No effect 

Water -ve -ve -ve No effect 

Ethanol -ve -ve -ve No effect 

Cream -ve -ve 
A minor increase in 

pimples 
No effect 

 

Figure 5. Percentage efficacy of Samples prepared where WS= whole seed, WHW= Whole seed water extract, WSE= 

Whole seed ethanolic extract, K=Kernels, KW=Kernels Water extract, KE= Kernels Ethanolic Extract, H=hulls, HW=Hulls 

Water Extract and HE= Hulls Ethanolic Extract 

 

Figure 6. (A) Results of whole seed powder, whole seed water extract, and whole seed Ethanolic extract compared with 

marketed product, (B) Results of seed kernels powder, seed kernels water extract, and seed kernels Ethanolic extract 

compared with the marketed product, (C) Results of seed hulls powder, seed hulls water extract and seed hulls Ethanolic 

extract compared with marketed product 
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Comparative Studies 

The sample containing Seed Hulls (SH) and Whole Seed 

powder (WS) showed 81% and 79% efficacy respectively 

with no side effects. Other samples also showed good 

results against acne. The samples containing Seed Hull 

Ethanolic Extract (SHE) and Seed Kernels (SK) Powdered 

showed the least efficacy against acne i-e 63% and 66% 

respectively. The overall results of the experiment are 

shown in Figure 5. The percentage efficacy showed by the 

local cream was approximately 60%. Comparing the 

results of the formulated samples with the local sample, 

showed that the formulated samples showed higher 

efficacy than the original ones. Hence, the addition of C. 

reticulata seed samples to a local cream not only increased 

its efficiency against acne but also improved the texture of 

the skin and reduced the effect of sunburn. 

The agar well diffusion method was used to find the 

antimicrobial activity of mandarin seeds against five 

microbes i.e. Klebsiella pneumonia, MRSA, Escherichia 

coli, Staphylococcus aureus (SA), and P. acnes. Two types 

of seed extracts were made for this purpose; water extract 

and Ethanolic extract. Different dilutions of seed extracts 

were prepared i.e. 25%, 50%, 75%, and 100%. 

Antimicrobial activity was seen in the following order: 100% 

> 75% > 50%. The antimicrobial activity against P. acnes 

proved that C. reticulata seeds can be used for our study 

against acne. 

Inspired by these surprising features of Mandarin seeds an 

anti-acne was formulated using these seeds. 9 samples 

were prepared and applied to 18 volunteers. The survey 

method was used to find the efficiency of our medicated 

products and the results were compared with existing 

marketed products. Optimistic results were observed 

during the survey (Figure 6). Formulated Medicated cream 

reduced acne, and provided sunlight protection, and long-

lasting freshness. Furthermore, negative features like 

inflammation, redness, dryness, and scaling were reduced 

to a large extent. It will be an innovation in the field of 

cosmetics. 

C O N C L U S I O N  

Antimicrobial and antioxidant properties of Citrus reticulata 

can be used in the treatment of microbial infections. Seed 

extracts of Citrus reticulata possess compounds containing 

antimicrobial and antioxidant properties that can be useful 

to control acne from the skin.  According to a survey paper 

seed hull extract in water, whole seed extract in ethanol, 

and seed hull powder extract showed the best results on 

volunteers having acne. They help in reducing acne without 

causing any side effects on their skin.  Finally, this study 

depicted that these prepared new formulations of seed 

extracts of Citrus reticulata are very good therapeutic 

compositions for acne.  

Extraordinary results were observed by blended mandarin 

seed powder and its extract in existing marketed products. 

Because of the amazing benefits observed during this 

study, in the future, a novel product can be formulated. In 

the future, we will design new research to formulate a 

chemical-free dermatological product using mandarin 

seed. A synthetic product can never beat a natural product, 

as it has many long-term harmful effects. Hence, a natural 

product can be formulated, which will not encompass any 

synthetic chemicals and have natural compounds of 

mandarin seeds to overcome the side effects of synthetic 

cosmetics. 
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