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Introduction

Apricot seeds are the kernel derived from Prunus 

armeniaca L. which belongs to family Rosaceae. Apricot is cultivated 

in South Africa, Asian countries, South Europe, and Australia.
1
 The 

apricot seeds have been used to treat several skin infections, and to 

dehydrate, nourish, and lubricate the skin.
2
 It was reported to have 

antiseptic, anti-oxidant, and anti-inflammatory remedy.
3
 It is used 

traditionally as antitussive agent  in asthma and bronchitis disorders. 

The oil of these seeds is commonly used in skin care products and in 

drug combinations as ingredients with medical importance.
4 

Amygdalin is a well-known glycoside containing cyanide and present 

in seeds of plants related to Rosacea family, reported as beneficial 

adjuvant in cancer treatment.
5
 

Skin ageing is an unavoidable progression and all living organisms 

can suffer from it appearing in their skin. There are 2 types of skin 

ageing according to the cause, intrinsic and extrinsic ageing. Intrinsic 

skin ageing is due to changes in elasticity over time and known as age-

dependent/chronological, where extrinsic is caused by the direct 

exposure to UV light and other destructive agents, so it is known as  
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premature ageing/photoageing.
6,7

 The collagenases and elastases 

enzymes cause degradation of collagen and elastin in our body and 

lead to the reduction of skin elasticity and development of wrinkles.
8
  

Some medicinal herbs are commonly used in body and skin care 

products to prevent skin ageing and provide lightening of the skin,
9
 as 

a result of the presence good amounts of carotenoids, phenolics, 

vitamins C and E.
10

 

 Medicinal plants with immunomodulation effects are preferred to 

synthetic ones.
11

 The medicinal plants and their constituents can be 

used for modulation of immune functions. Many natural substances 

act on microorganisms not just by affecting the pathogen directly but 

they can act also by inducing natural and acquired immune response 

of the body.
12

 Vitamin E especially α-tocopherols is a powerful 

antioxidant which is able to protect body cells from stress caused by 

free radicals by prevention of the oxidation of polyunsaturated fatty 

acids in cells. Vitamin E act as immunomodulator to enhance the 

immune functions of the host,
13,14

 and so could be used as effective 

anti-wrinkles. Therefore, anti-ageing and immunomodulatory 

activities were tested in the study for apricot seed standardized extract 

and its major compound; amygdalin to support the search for new 

natural anti-wrinkles drug. 

 

Materials and Methods 

Chemicals, reagents and instruments 

Collagenase enzyme from Clostridium histolyticum (ChC- 

EC.3.4.23.3), N-[3-(2-furyl) acryloyl]-Leu-Gly-Pro-Ala substrate 

(FALGPA), epigallocatechin gallate (EGCG), porcine pancreatic 

elastase (PPE, Sigma, Type IV) enzyme, N-methoxysuccinyl-Ala-Ala-

Pro-Val-p-nitroanilide were bought from Sigma Aldrich (St. Louis, 

ART ICLE  INFO  ABSTRACT 

Article history: 

Received 05 September 2020 

Revised 06 October 2020 

Accepted 01 November 2020 

Published online 02 November 2020 

Ageing is an expected problem that affects the skin of all mammals and could be avoided by 

herbal protection. Therefore, our study was done to determine anti-ageing and 

immunomodulatory effect of apricot seed standardized extract and its major compound; 

amygdalin. The dried powder was extracted using 70% ethanol (3 × 1.5 L) by an Ultra-Turrax® 

T25 homogenizer, then the extract was investigated for its anti-ageing and immunomodulatory 

activity. In-vitro anti-cyclooxygenases (COX-1, COX-2), anti-collagenase, anti-elastase and 

immunomodulatory activities (lymphocyte proliferation and phagocytic activity) were done 

using standard methods. The results revealed that the apricot seed 70% ethanol extract showed a 

promising activity as anti-ageing by collagenase and elastase enzyme inhibition assays (IC50 was 

44.29 ± 1.7 µg/mL and 37.23 ± 0.96 µg/mL, respectively). While, amygdalin had a potent 

activity as collagenase and elastase inhibitor (21.70 ± 0.92 µg/mL and 17.78 ± 1.3 µg/mL, 

respectively) which was better than the standard drug EGCG (IC50 was 24.7 ± 1.6 μg/mL and 

18.2 ± 1.5 μg/mL, respectively). Immunostimulant results for apricot seed 70% ethanol extract 

and amygdalin increased in gradient concentration with valuable effects. Standardization of 

extract using HPLC analysis and amygdalin as marker was done where its content was 5.72 

g/100 g extract. Vitamin E was estimated as 0.1052 mg/g dry powder of apricot seed and this 

revealed its nutritive importance. In conclusion, we recommended the use of apricot seed extract 

or amygdalin as therapeutic adjuvant in skin creams for prevention of skin ageing.  

 

 Keywords: Apricot seeds, Amygdalin, Immunostimulant, Skin wrinkles, Ageing. 

Copyright: © 2020 Ramadan et al. This is an open-
access article distributed under the terms of the 

Creative Commons Attribution License, which 

permits unrestricted use, distribution, and 
reproduction in any medium, provided the original 

author and source are credited. 
 

https://www.tjnpr.org/
mailto:ayaabdelsalam333@cu.edu.eg.com
http://www.doi.org/10.26538/tjnpr/v1i4.5
https://creativecommons.org/licenses/by/4.0/


                                                Trop J Nat Prod Res, October 2020; 4(10):728-733                    ISSN 2616-0684 (Print) 

                                                                                                                                                               ISSN 2616-0692 (Electronic)  
 

729 
© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License 

MO, USA). Tricine buffer (50 mM, pH 7.5) was purchased from 

Biodiagnostic, Egypt. Phytohaemagglutinin (PHA, SIGMA) was 

bought from Sigma Aldrich (St. Louis, MO, USA). Zymosan from 

Saccharomyces cerevisiae was bought from Sigma Chemical Co. (St. 

Louis, MO). ELISA microplate reader spectrophotometer (ChroMate, 

4300, FL, USA) was used.  

 

Plant materials and extract preparation 

Apricot seeds were bought from apricot farm during the season of 

apricot production (Summer 2019). The internal kernels were kept in 

bags tightly closed in the freezer for extract preparation. A voucher 

specimen (No. 1.10.2019) was deposited in the Herbarium of the 

Department of Pharmacognosy, Faculty of Pharmacy, Cairo 

University, Egypt and authenticated by Mrs Teresa Labib, Senior 

Taxonomist at Orman Botanic Garden.  

The dried powder (500 g) was extracted using 70% ethanol (3×1.5 L) 

by an Ultra-Turrax® T25 homogenizer (Janke & Kunkel IKA-Lab., 

Staufen, Germany). The extract (32 g) was placed in the desiccator 

over anhydrous CaCl2 for further studies. 

 

Isolation of amygdalin 

The ethanol extract (1 g) was chromatographed on a silica gel RP-18 

column (20 × 2.5 cm). Gradient elution was achieved by using 100% 

distilled water, then mixtures of methanol/water (5-60%), till 100% 

methanol. Fraction II, using methanol-water (1.5:8.5 v/v) as eluent 

was collected to afford compound 1 (Amygdalin, 15 mg).  

 

Standardization of the extract 

Instrumentation  

HPLC analysis of the samples and standard was performed on Smart 

Line, Knauer, Germany, equipped with autosamplling injector, a 

quaternary pump, degasser G1322A and an ultraviolet detector (UV). 

The separation was carried out on an Eclipse XDB-C18 column (100 

X 4.6 mm, particle size 5 μm) with a C18 guard column (Phenomenex, 

Torrance, CA) and operated at 30
o
C.  

 

Sample and standard preparation 

To obtain the calibration curve, five concentrations (1, 10, 50, 100 and 

150 µg/µL) of amygdalin were dissolved in methanol, covering 

concentration range required based on the level expected in the plant 

samples. An aliquot (20 μL) of each was injected in triplicates and 

corresponding areas of peak determined. The calibration curve was 

then designed by plotting mean peak areas against corresponding 

concentration. Methanol: Water 15:85 (v/v) was the mobile phase and 

flow rate 0.7 mL/min. The UV detector placed at 215 nm and data 

integration by claritychrom® software. The solutions of samples were 

filtered through Agilent Ecno 0.45 μm polytetrafluoroethylene (PTFE) 

membrane filter and degassed in an ultrasonic bath before use.  

 

Phytochemical screening of the extract  

Determination of total phenolics: 

Total amount of phenolics in the extract was measured 

spectrophotometrically by Folin–Ciocalteu assay.
15

  

 

Determination of total flavonoids: 

The total flavonoids were measured by aluminum chloride 

colorimetric method.
15

 It was expressed as µg rutin equivalent/g dry 

powder.  

 

Determination of total antioxidant capacity 

Total antioxidant capacity was determined by determination of DPPH 

(1,1-diphenyl-2-picryl-hydrazyl) radical scavenging activity according 

to the previous method.
16

 The standard was ascorbic acid.  

 

Determination of nutritive values of the seeds 

The calculated total carbohydrates, lipids and proteins were done 

according to the previously described methods.
17-19

 Content of 

tocopherol or vitamin E was estimated according to the previous 

method.
20

 The total energy in calories was calculated using the 

following equation: (Total lipids x 9) + (Total protein x 4) + (Total 

carbohydrates x 4). 

In-vitro assays 

COX-1/COX-2 inhibition 

Apricot seed extract and amygdalin were evaluated for their ability to 

inhibit Cyclooxygenase (COX-1 and COX-2) using assay kit for COX 

(Item No.560131, CAYMAN chemicals, MI, USA). The selectivity 

index (S.I.) was calculated also as IC50 (COX-1)/IC50 (COX-2).
21

 

 

Collagenase enzyme inhibition assay 

The assay was done as previously described with some changes.
6
 In 

brief, 20 μL of enzyme solution (0.8 U/mL) was added followed by 20 

μL of test compounds (1000-7.81 µg/mL) and then 20 μL of Tricine 

buffer (50 mM, pH 7.5) in a 96-well microplate. After incubation 

period of 15 min at 37°C, 40 μL of the substrate (2 mM) was added. 

The absorbance was determined at 335 nm directly after addition of 

the substrate and kept for 20 minutes using a microplate reader 

(Tecan, USA). Water was used as negative control and EGCG as 

standard. The IC50 value, known as the concentration of sample to 

inhibit 50% of collagenase was determined. 

 

Elastase enzyme inhibition method 

The elastase inhibition activity was determined as previously 

described with minor changes.
22

 In brief, 25 μL of 0.1 M HEPES 

buffer (pH 7.5), tested samples (1000-7.81 µg/mL) and elastase 

enzyme (1 μg/mL) were added into 96-well plates. After 20 min 

incubation period, 100 μL of the substrate N-methoxysuccinyl-Ala-

Ala-Pro-Val-p-nitroanilide (1 mM) was added followed by another 

incubation period of 40 min at 25°C.  The absorbance was measured at 

405 nm. EGCG was used as a standard.  

 

Immunomodulation assay 

Lymphocyte proliferation activity using MTT reduction assay 

The proliferation activity was measured by determination of the 

mitochondrial activity using the MTT reduction assay.
23

 There was a 

direct relationship between the proliferation of cells and the MTT 

reduction values. Viable lymphocyte number was calculated using 

haemocytometer by equation and lymphocyte proliferative response 

can be estimated by stimulation of lymphocyte with 

phytohaemagglutinin at concentration of 15 µg/mL and cultured with 

10% fetal calf serum at 37°C and 5% CO2 for 72 h. After that, a 

solution of MTT in PBS (5 mg/mL) was added to each well culture 

then incubated for 5 h. When MTT is reduced, it is converted to blue 

formazan crystals during incubation. After incubation, these crystals 

were dissolved by adding 10% SDS in 0.01M HCL during an 

additional incubation period of 16 h. The absorbance was read at 590 

nm by ELISA reader.  

 

Phagocytic activity by measuring nitric oxide concentration 

The buffy coats of healthy donors were used for isolation of 

monocytes, incubated at 37
o
C for 2 h, after that the non-adhered cells 

were discarded. The monocytes are transformed into macrophages 

after their culture in the presence of 10% bovine serum and last for 3-5 

days. Zymosan from Saccharomyces cerevisiae was washed with 

sterilized phosphate buffer saline, then coating with complement 

through process of opsonization by incubation with serum for 1 h at 

37ºC, then centrifuged and resuspended in sterilized PBS. The cells 

were incubated with zymosan particles for 1 h, 2 h and overnight, at 

each time the supernatant over macrophage was collected and nitric 

acid concentration was measured in it.
24

 Nitric oxide levels were 

assessed as the previously described method.
25

 

 

Statistical procedures 

The analysis was done using SPSS (2020). All results were expressed 

as means ± SD. One-way ANOVA and Duncan test were used. P< 

0.05 were regarded as statistically significant. 

 

Results and Discussion 

Isolation of amygdalin  

Plant metabolites have been reported for their different activities such 

as antioxidant, anti-inflammatory and anti-ageing. Co-chromatography 

with authentic sample revealed the identification of compound 1 as 
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Amygdalin (Rf = 0.38 in methylene chloride/methanol (9.4:0.6 v/v) 

(Figure 1). The amount of the major constituent; amygdalin of Apricot 

seeds was calculated from the performed calibration curve using the 

peak area of the extracted UV. HPLC analysis showed that the amount 

of amygdalin was measured to be 5.72 g/100 g extract according to the 

chromatogram (Figure 2). 

 

Phytochemical screening of t0he extract 

It was done for the crude ethanol extract of apricot seeds. Total 

phenols, flavonoids, carbohydrates, lipids, protein, tocopherols 

(vitamin E), fibers, energy was calculated and reported in Table 1. The 

medicinal herbs able to protect all skin and cell structures from 

damage caused by oxidative stress and prevent oxidation by free 

radicals which increase with age.
26

 DPPH method is a common potent 

test which measure the ability of plant extracts as antioxidant.
27,28

 The 

total antioxidant capacity of our apricot seed extract was remarkable, 

coupled with its effect as anti-ageing confirmed by elastase and 

collagenase inhibition activities. The antioxidant activity was further 

confirmed by the total phenolics and flavonoids in the extract. 

Presence of these substances in considerable amounts explain their 

effect as anti-ageing and immunomodulatory agents. It is worth to 

highlight the vitamin E content which was 0.1052 mg/g dry weight 

powder. The nutritive value of the extract also confirmed high value of 

vitamin E which plays a good role as antioxidant.  

 

In-vitro assays 

COX-1/COX-2 Inhibition 

The results in Table 2 show the concentration causing 50% enzyme 

inhibition (IC50) in addition to the selectivity index (SI). Amygdalin 

showed a potent anti-inflammatory activity with IC50 of 8.7 µM and 

0.064 µM for COX-1 and COX-2, respectively while the extract was 

10.4 µM and 0.33 µM for COX-1 and COX-2, respectively in 

comparison with standard which was about 15.1 µM and 0.064 µM for 

COX-1 and COX-2, respectively. The anti-inflammatory activity of 

ethanol apricot kernels extract and amygdalin was remarkable and 

indicated that amygdalin itself is a potent anti-inflammatory agent. 

 

Collagenase and elastase enzymes inhibition assay 

Wrinkles or skin ageing is a common problem which occurs due to 

different factors such as the direct exposure to UV irradiation, genetic 

effect due to decrease in the ability of the body cells to interact with 

reactive oxygen species (ROS) or occur with time. Normally, the skin 

contains collagen and elastin which are formed and degraded 

continuously to keep the natural structure of the skin and protect it 

from damage.
29

 Skin and body care products contain natural 

ingredients which contain anti-elastase, anti-collagenase and 

antioxidant activities, so can be used to decrease skin ageing. These 

natural ingredients include several phytochemicals such as saponins, 

terpenoids, vitamins, carotenoids, alkaloids, polyphenols, and tannins. 

These compounds have potent antioxidant activities, which can be 

used in the treatment of multiple ailments such as the ageing process 

by decreasing the amount of ROS. Inhibition of collagenase and 

elastase enzymes is required to prevent skin problems.
30

 So, the 

extract and amygdalin were assessed as elastase and collagenase 

enzymes inhibitors.
31

 The extract and amygdalin ability to inhibit 

collagenase and elastase enzymes was determined as shown in Table 

3. EGCG decreased enzymatic effect in a concentration-dependent 

manner. Amygdalin showed a potent activity against collagenase and 

elastase with IC50 = 21.70 ± 0.92 µg/mL and 17.78 ± 1.3 µg/mL, 

respectively compared to EGCG (24.7 ± 1.6 µg/mL and 18.2 ± 1.5 

µg/mL, respectively). Our results revealed that the apricot seed 70% 

ethanol extract possess a very promising activity as anti-ageing. The 

ethanol apricot seed extract and amygdalin showed significant effect 

as anti-elastase that was comparable to EGCG. Most of the phenolics 

and flavonoids are able to inhibit elastase activity according to their 

concentration.
32,33

 The major chemical constituents of apricot seeds 

previously measured are phenolics, flavonoids, carotenoids and 

amygdalin. From all these results, we can conclude the amygdalin has 

more powerful anti-ageing effect than ethanol apricot seeds extract. 

 

Lymphocyte proliferation activity using MTT reduction assay and 

Phagocytic activity by measuring nitric oxide concentration 

Natural substances from medicinal plants are able to enhance the 

innate immunity against different infections and can be used as 

immunostimulant.
34

 Some medicinal plants have shown potent 

immune response in previous studies such as garlic,
35

 milk thistles,
36

 

ginseng,
37

 and Echinacea.
38

 Immunomodulation through medicinal 

plants can serve as an alternative to using chemical drugs for different 

diseases, especially in case of impaired immune response, and the host 

defense mechanism must be activated or in case of autoimmune 

disorders.
39

 The immunomodulatory effect of amygdalin and ethanol 

apricot seed extract were determined by lymphocyte proliferation 

assay and macrophage stimulation. Macrophages are one of the 

important cells that stimulate cell-mediated and antibody mediated 

immune responses.
40,41

 Nitric oxide (NO) is well-known as an 

important effector molecule in the diminishing of microorganisms by 

macrophages.
42

 Lymphocyte transformation assay is a simple, rapid 

and uncomplicated technique used to assess immune responses. This 

assay illustrates the mitogenic effect of the tested substance on T-

lymphocyte proliferation. Immunosuppression is indicated by anti-

proliferative effect of T-lymphocyte while immunostimulant is 

indicated by increase in T-lymphocyte proliferation.
43

 The results for 

amygdalin and ethanol apricot seeds extract showed immunostimulant 

effect in a concentration-gradient manner as shown in Table 4. 

Treatment of lymphocytes with the ethanol apricot seed extract and 

amygdalin revealed a potent immunostimulatory effect by increasing 

lymphocyte proliferation percent by increasing their concentration. 

Treatment with amygdalin and ethanol apricot seeds extract on the 

macrophages revealed an increase in the nitrites level produced by 

these cells in different levels according to the concentration gradient 

Table 5. NO production in the negative control group increased up to 

10.4 μM. The ethanol apricot seed extract and amygdalin boosted the 

macrophages’ phagocytic activity enthused by zymosan in a dose-

dependent manner. Vitamin E is a powerful antioxidant natural 

substance and immunomodulator which stimulate the host immune 

response. It stimulates B cell and macrophage functions. Vitamin E is 

used as dietary supplement to suppress pro-inflammatory cytokines 

and chemokines.
44

 

 

 

 

Table 1: Results of total phenols, total flavonoids, total anti-

oxidant capacity and nutritive values of 70% ethanol apricot 

seeds extract 

 

 

 

Assay Result 

Total phenols 
12.75 µg gallic acid equivalent/g 

dry powder 

Flavonoid content 
16.96 µg rutin equivalent /g dry 

powder 

Total antioxidant capacity 

(DPPH)  

42.16 µg ascorbic acid equivalent 

/g dry powder 

Total energy 561.25 Calorie 

Total carbohydrates 0.4946 gram/gram dried powder 

Total lipids 0.3321 gram/gram dried powder 

Total protein 0.1613 gram/gram dried powder 

Fiber 0.1952 gram/gram dried powder 

Vitamin E 
0.1052 milligram/gram dried 

powder 
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Table 2: In vitro COX-1 and COX-2 (IC50, µg/ml) for both 70 

% ethanolic apricot seeds extract and amygdalin 

 

Table 3: In vitro collagenase and elastase (IC50, µg/mL) of 

both 70% ethanolic extract of apricot seeds and amygdalin 

Data are represented as mean ± SD. The letters (a & b) are considered 

significant at P<0.05 in comparison with standard. 

 

Table 4: Effect of different concentrations of 70% ethanol 

apricot seeds extract and amygdalin on peripheral blood 

lymphocytes proliferation 
 

 Absolute lymphocytes count  

(x10
3
 cells/µL) 

Conc. (μg /mL) 70% Ethanol Extract Amygdalin 

0 (control) 0.96 ± 0.21
a
 0.96 ± 0.21

a
 

1000 4.32 ± 0.36
j
 4.25 ± 0.44

j
 

500 4.09± 0.40
i
 3.76 ± 0.23

i
 

250 4.03 ± 0.34
h
 3.01 ± 0.54

h
 

125 3.91 ± 0.37
g
 2.71 ± 0.58

g
 

62.5 3.65 ± 0.45
f
 2.46 ± 0.32

f
 

31.25 3.42 ± 0.47
e
 2.33 ± 0.34

e
 

15.6 3.31 ± 0.18
d
 2.23 ± 0.21

d
 

7.5 2.85 ± 0.16
c
 2.12 ± 0.64

c
 

3.75 2.57 ± 0.15
b
 1.6 ± 0.42

b
 

Data are represented as mean ± SD. The letters (a-j) are considered 

significant at P < 0.05 in comparison with control. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 1: Chemical structure of amygdalin 

Table 5: Effect of different concentrations for both 70% 

ethanol apricot seeds extract and amygdalin on nitric oxide 

concentration produced by macrophages 
  

Conc. (μg /mL) Nitric oxide concentration (μg/mL) 

 70% Ethanol Extract Amygdalin 

0 (control) 10.4 ± 1.14
a
 10.4 ± 1.14

a
 

1000 23.13 ± 1.14
j
 16.77 ± 1.2

j
 

500 17.11 ± 0.47
i
 16.53 ± 1.5

i
 

250 17.13 ± 0.8
h
 15.56 ± 1.1

h
 

125 16.5 ± 1.5
g
 15.03 ± 0.9

g
 

62.5 15.13 ± 1.7
f
 13.49 ± 0.7

f
 

31.25 15.09 ± 1.32
e
 10.23 ± 1.7

e
 

15.6 14.17 ± 1.9
d
 9.97 ± 0.5

d
 

7.5 13.27 ± 0.8
c
 9.57 ± 1.3

c
 

3.75 12.30 ± 0.57
b
 8.88 ± 1.1

b
 

Data are represented as mean ± SD. The letters (a-j) are considered 

significant at P<0.05 in comparison with control. 

 

 

 
 

 
 

 
 

Figure 2: HPLC Chromatograms of amygdalin (1,2) and 70% 

ethanol apricot seeds extract (3). 
 

 
            (IC50 , µg/mL) 

SI 
COX-1 COX-2 

70% Ethanol Extract  10.40 ± 0.39
b
 0.33 ± 0.03

b
 31.51 

Amygdalin 8.70 ± 0.34
a
 0.064 ± 0.04

a
 135.94 

Celecoxib 15.10 ± 0.21
a
 0.049 ± 0.02

a
 308.16 

            (IC50 , µg/mL) 

Collagenase Elastase 

70% Ethanol Extract 44.29 ± 1.70
b
 37.23 ± 0.96

b
 

Amygdalin 21.70 ± 0.92
a
 17.78 ± 1.30

a
 

EGCG 24.70 ± 1.60
a
 18.20 ± 1.50

a
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Conclusion 

Apricot seeds are rich source of phenolics, flavonoids, carotenoids and 

amygdalin. So, they are a promising candidate for the treatment of 

skin diseases such as skin wrinkles. Apricot seeds ethanol extract had 

a potent anti-COXs, anti-collagenase and anti-elastase activities as 

well as immunostimulant potential. So, we recommended the use of 

their extract in cosmetic skin creams as anti-wrinkle and 

immunostimulant component.  
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