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Abstract: Semen armeniacae refers to the seeds of Prunus armeniaca L. (Rosaceae). The Prunus 

armeniaca L. plant is spreading in the Korean peninsula, China, India, Japan, North Africa, and the 

United States of America. The Prunus armeniaca contains 3% amygdalin, titratable acidity, sugars 

(saccharose, fructose, and glucose), and organic acids (citric and malic acids) in addition to prunasin 

and mandelonitrile. Semen armeniacae is used for the treatment of asthma and cough (with 

expectoration and fever). It is used in constipation therapy. It is also used as eardrops for inflammation 

and tinnitus and the treatment of skin diseases. The pharmacological effect of Semen armeniacae 

includes experimental and clinical pharmacology. Experimental pharmacology includes anti-

cholinesterase, neuroprotective, analgesic, antipyretic, antitumor, antibacterial, antimicrobial, 

antifungal, and antitussive activities. Decoction of Semen armeniacae to 2275 patients with COVID-19 

improves clinical parameters such as lung state, clinical cure rate, number of cough reduction cases, 

symptom score of cough, viral nucleic acid testing, and inflammatory biomarkers. Oral intake of Semen 

armeniacae extract for 28 days did not cause any hematological, biochemical, or histological changes 

in rats. The Prunus armeniaca plant declines oxidative stress, inflammation, fat degeneration, and 

necrosis in alcohol-induced in-vivo and in-vitro liver injury models. There is no effect on fertility in 

rats after eating Semen armeniacae for 5 weeks. The average daily dose= 3-9 g of Semen armeniacae 

rinsing in boiling water then adding to a decoction. In conclusion, Semen armeniacae has anti-

cholinesterase, neuroprotective, analgesic, antipyretic, antitumor, antibacterial, antimicrobial, 

antifungal, and antitussive activities.       
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1. Introduction 

Semen armeniacae consists of the seeds of Prunus armeniaca L. (Rosaceae) [1-3]. 

Other names of Semen armeniacae include Abricotier, anzu, apricot, barqouq, chuli, cuari, 

culu, Himalayan wild apricot, touffah armani, wild apricot, and zardalou, [4,5]. The Prunus 

armeniaca L. plant is spreading in the Korean peninsula, China, India and Japan [6, 7]. The 

Prunus armeniaca L. plant is cultivated in North Africa, Asia and the United States of America 

[8]. The Prunus armeniaca L. plant is a medium-sized, deciduous tree with glabrous twigs and 

reddish bark. The plant leaves convoluted in the bud, blade broadly ovate, 5-7 cm long, 4-5 cm 

wide, acuminate, crenate-glandular. The plant petiole = 2.5 cm long, glandular; stipules, 

lanceolate, glandular on the margins. The plant flowers looking bisexual and pinky in color, 
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solitary or fascicled, pedicels very short; calyx-tube campanulate, puberulent, 5 mm long; 

surrounding lobes, pubescent; petals sub-orbicular, 7-13 mm long; stamens inserted with the 

petals at the mouth of the calyx-tube; ovary and base of the style hairy. The plant fruit is a 

downy or glabrous, yellow-tinged, red drupe with a fleshy outer layer surrounding a hard stone 

containing the seed [7, 8]. The plant seeds (1.1-1.9 cm long, 0.8-1.5 cm wide, 0.4-0.8 cm thick) 

are flattened and plump. The plant seeds coat is yellowish-brown to deep brown with many 

deep-brown veins [1, 3]. The Prunus armeniaca plant is used as an additive in manufacturing 

metallic nanoparticles, antioxidant agents, tissue culture media, binding agents in tablets, 

corrosion inhibitors, and as an additive in many foods and pharmaceutical industries [9]. The 

Prunus armeniaca plant is a Mediterranean fruit that has high fruit quality. It possesses a higher 

quantity of polyphenol compounds. The genes that occurred in the transcription of the plant 

phenolic compounds are ParFLS1, ParPAL1, ParDFR, ParPAL2, and ParFLS2 genes [10]. In 

the early stages of fruit development of Prunus armeniaca plant, the prunasin glycosides 

constituent level increased then decreased significantly; however, the amygdalin glycosides 

constituent level of the plant is present in small amounts lower than the prunasin glycosides 

constituent level. Then, at the late stages of plant fruit maturation, prunasin glycosides 

constituent level declined to zero, while amygdalin glycosides constituent increased linearly to 

be higher than the prunasin glycosides constituent level, then decreased or increased slowly 

until full maturity [11]. There are 10 bacterial strains isolated from Prunus armeniaca plant 

(leaves and fruits) in Montenegro and identified as Xap- causal agent of bacterial leaf spot and 

canker of stone fruits. All these strains induced hypersensitive reactions in tobacco leaves [12]. 

The Prunus armeniaca plant and Ephedrae Herba alleviate airway epithelial injury in asthmatic 

rats [13]. Gum Arabic-coated Prunus armeniaca declined weight loss, disease incidence, 

malondialdehyde level, and hydrogen peroxide. It caused higher total phenols, ascorbic acid, 

and antioxidant activity of the plant. It inhibited pectin methylesterase, cellulase, and 

polygalacturonase activity compared with the non-coated plant fruit. It contained higher levels 

of ascorbate peroxidase, peroxidase, catalase, and superoxide dismutase enzyme activities. It 

had better sensory and overall eating quality compared to the control Prunus armeniaca fruit. 

So, gum Arabic is a suitable edible coating for the quality conservation of Prunus armeniaca 

fruit [14]. There are correlations among carotenoid accumulation, plastid characteristics, and 

gene transcription in Prunus species [15].  

This review aims to focus on the phytochemical screening, chemical constituents, 

traditional medicine usage, pharmacological effect, metabolism, and pharmacokinetics of 

Semen armeniacae. 

2. Semen armeniacae Chemical Constituents 

The Prunus armeniaca contains 3% amygdalin glycoside ingredient detected by the 

method include silver nitrate [3] or by using the high-performance liquid chromatography [16]. 

The Prunus armeniaca contains soluble solids, titratable acidity, sugars (saccharose, fructose, 

and glucose), and organic acids (citric and malic acids). There are 33 volatile compounds, 

including 6 esters, 5 C6 compounds, 4 alcohols, 3 carbonyl compounds, 6 terpenic compounds, 

and 9 lactones in the plant [17]. The fruits of Prunus armeniaca contains 2 flavonoid glycosides 

(4',5,7-trihydroxy flavone-7-O-[beta-D-mannopyranosyl-β-D-allopyranoside and 3,4',5,7-

tetrahydroxy-3',5'-di-methoxy flavone 3-O-[alpha-L-rhamnopyranosyl-β-D-galacto-

pyranoside) [18]. The Prunus armeniaca plant contains carotenoids such as trans-β-carotene 

and its cis-isomers. The lutein was present also. It also contains β-cryptoxanthin linoleate, 
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linolenate, and stearate. The Prunus armeniaca plant contains fatty acids such as linoleic (up 

to 47%), palmitic (up to 32.7%), and linolenic (up to 17.16%) [19]. There are 13 carotenoids 

detected in the plant, as ε-carotene, α-cryptoxanthin, and apocarotenal were newly detected 

carotenoids [20]. 

3. Semen armeniacae Major Chemical Constituents 

Amygdalin represents major constituents (> 4.9%). Other constituents are prunasin and 

mandelonitrile. The amygdalin-hydrolyzing enzyme, emulsion, and fatty acids, and sitosterols 

are found in the Prunus armeniaca plant [21]. The main components of Prunus armeniaca 

fruits were β-carotene and (E/Z)-phytoene, followed by β-cryptoxanthin and lutein [20]. The 

Prunus armeniaca L. kernel extract contains 6 diacylglycerols and 18 triacylglycerols with the 

predominance of dilinoleyl-olein, dioleoyl-linolein, and triolein, with percentages ranging from 

19.0-32.8%, 20.3-23.6%, and 12.1-20.1%, respectively. The Prunus armeniaca plant contains 

fatty acid (the lowest percentage of linoleic acid while the highest amount (higher than 60%) 

of oleic acid). The Prunus armeniaca plant also contains coumarin derivative and amygdalin 

[22]. The Prunus armeniaca plant contains sucrose (32.94-42.49%), malic acid (69.21-

76.75%), and quercetin-3-rutinoside (72.84-74.05%). The Prunus armeniaca plant contains 

also 1-octen-3-ol, 1-dodecanol, pentanal, hexanal, (E)-2-hexenal, (E)-2-heptenal, 6-methyl-5-

hepten-2-one, (E)-2-nonenal, 1-octen-3-one, β-myrcene, and linalool [23]. 

4. Semen armeniacae Traditional Medicine Usage 

Semen armeniacae is used as a decoction by dipping in boiling water and stir-frying 

until yellow [3]. It is applied for symptomatic treatment of asthma, cough with profuse 

expectoration, and fever. The seed oil is used for the treatment of constipation [3]. The seed oil 

is also used in the form of eardrops for inflammation and tinnitus and the treatment of skin 

diseases [24]. The Prunus armeniaca plant is used in Iranian traditional medicine to treat loss 

of memory [25]. The Prunus armeniaca plant improves human nutrition and health. At the 

same time, this plant represents an important source of many secondary metabolites that decline 

the risk of different diseases [26]. The administration of Prunus armeniaca attenuated 

bleomycin-induced pulmonary fibrosis, and consequently, this plant is effective in resisting 

oxidative damage and histopathologic lesion, serving a protection role on bleomycin-induced 

pulmonary fibrosis [27]. The Prunus armeniaca plant is also used to treat fatty liver diseases 

[28]. 

5. Pharmacology of Semen armeniacae 

5.1. Experimental pharmacology. 

5.1.1. Anti-cholinesterase and neuroprotective activities. 

The water extract of Prunus armeniaca plant has a decreasing effect on the 

cholinesterase enzymes (acetyl- and butyryl-cholinesterase). At the same time, the water 

extract of Prunus armeniaca plant has neuroprotectivity [25]. The oil obtained from the leaves 

of Prunus armeniaca possesses acetylcholinesterase decreasing effect due to oil antioxidant 

effect [29]. The memory injury was amended by Prunus armeniaca plant. Also, the increased 

https://doi.org/10.33263/BRIAC123.31863197
https://biointerfaceresearch.com/
https://pubmed.ncbi.nlm.nih.gov/33841537/


https://doi.org/10.33263/BRIAC123.31863197  

 https://biointerfaceresearch.com/  3189 

pyknosis, decreased dendritic arborization, and increased Hoechst-positive neurons in the 

hippocampal area were amended by Prunus armeniaca plant [30]. 

5.1.2. Analgesic and antipyretic activities. 

The intake of 46mg/kg of amygdalin to rats caused a small increase in body temperature 

and prevented ephedrine-induced hyperthermia [31]. In the hot plate and acetic acid-induced 

writhing tests in mice, the analgesic doses were 457 mg/kg and 288 mg/kg. These 2 doses of 

amygdalin could not relieve withdrawal syndrome [32]. The analgesic effect of Prunus 

armeniaca is similar in its effect to Cupressus sempervirens in its effect [33]. The amygdalin 

in Prunus armeniaca plant is effective at alleviating inflammatory pain. It is used as an 

analgesic with anti-nociceptive and anti-inflammatory activities [34]. The Prunus species 

showed remarkable anti-inflammatory and antioxidant activities [35]. 

5.1.3. Antitumor activity. 

Amygdalin administration to mice with P388 lymphocytic leukemia or P815 mast-cell 

leukemia has antitumor activity [36]. The most common herb used as complementary and 

alternative medicines in cancer patients to decrease chemotherapy-induced constipation is the 

Prunus armeniaca plant [37]. The antitumor effect of amygdalin is explained by increasing the 

expression of Bax (pro-apoptotic protein) and caspase-3 and decreasing the expression of Bcl-

2 (anti-apoptotic protein). Amygdalin increases the slowing of the cell cycle by blocking cell 

proliferation and growth [38]. The Prunus armeniaca ethanol extract and amygdalin inhibited 

tumor cell growth in a dose- and time-dependent way. This extract facilitates apoptosis 

induction in pancreatic cancer cells by a mitochondria-dependent pathway [39]. 

5.1.4. Antibacterial, antimicrobial and antifungal activities. 

The Prunus armeniaca plant has antimicrobial effects against Listeria monocytogenes 

of the chitosan films [40]. The Prunus armeniaca possesses antimicrobial, antitubercular, 

anticancer, antimutagenic, antioxidant, cardioprotective, and antileishmanial activities [41]. 

The Prunus armeniaca L. has antimicrobial and antifungal effects [42]. The Prunus armeniaca 

L. possesses antiviral activity [43]. The Prunus armeniaca displays antibacterial activity [44]. 

The Prunus armeniaca plant possesses Xap as a causal agent with an antibacterial effect [45]. 

The Prunus armeniaca is a rich source of compounds that combat pathogenic bacteria and 

reduce the development of antibiotic resistance [46]. 

5.1.5. Antitussive activity. 

Amygdalin (30 mg) had antitussive effects in the sulfur dioxide gas-induced cough 

model in mice [47,48]. The enzymes (amygdalase and prunase) with gastric juice hydrolyze 

amygdalin to form few quantities of hydrocyanic acid, which stimulates the respiratory tract 

and causing antitussive and antiasthmatic effects [32]. Amygdalin produces a dose-dependent 

antitussive effect in guinea pigs and reduced hyperthermic syndrome induced by 

liposaccharides in rats. It blocked the bronchial contraction induced by 

acetylcholine/histamine. Amygdalin oral intake for 28 days did not cause any hematological, 

biochemical or histological changes in rats [49]. Amygdalin intake declined serum interleukin-

6 and tumor necrosis factor-α level in liposaccharide-injected mice.  Amygdalin declined 
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liposaccharide-caused interleukin-6 and tumor necrosis factor-α levels in macrophages at the 

transcriptional level [50]. 

5.2. Clinical pharmacology. 

Prunus armeniaca L. seed extract and its amygdalin constituent stimulate the apoptotic 

process by up-regulating caspase-3 expression and down-regulating Bcl-2 expression. They 

also reduced vascular endothelial growth factor and Proliferating cell nuclear antigen levels 

and increased the antioxidant defense system. Moreover, AE and ACF treatments also inhibited 

human liver cancer cell lines and Ehrlich-Lettre ascites carcinoma cell proliferation and up-

regulated Beclin-1 expression [51]. Amygdalin has a tumor-preventive effect due to its is 

hydrolyzed to benzaldehyde, glucose, and cyanide inside the human body [52]. Amygdalin 

possesses anti-inflammatory, antibacterial, antioxidative, and immunoregulatory effects. 

Amygdalin has an antitumor effect in solid tumors such as bladder cancer, lung cancer, and 

renal cell carcinoma by causing apoptosis and cytotoxicity, stopping the cell cycle, and 

controlling the immune system [53]. Amygdalin is used in clinical applications as an anti-

fibrotic, analgesic, immunomodulatory, antitumor, anti-inflammatory, anti-atherosclerosis, 

amending digestive system and reproductive system, improving neurodegeneration and 

myocardial hypertrophy, as well as declining blood glucose [54]. Amygdalin increases the pro-

apoptotic Bax protein secretion and declines the anti-apoptotic Bcl-2 protein expression on the 

breast cancer cell line; therefore, amygdalin is a suitable agent for treating breast cancer [55]. 

Amygdalin improves the inflammation, oxidative stress, and renal tissue fibrosis of diabetic 

nephropathy by controlling the key enzymes of matrix degradation [56]. Amygdalin amends 

chronic mild stress-induced alopecia areata injury in the skin of mice by decreasing the levels 

of interleukin-6, interleukin-1β, tumor necrosis factor-α, and osteopontin [57]. 

6. Adverse Effects of Semen armeniacae 

Semen armeniacae is used to treat asthma and bronchitis. It is used in the clinic and has 

few adverse effects. Semen armeniacae facilitates the stereoselective metabolism of its 

amygdalin ingredient [58]. Decoction of Semen armeniacae to 2275 patients with COVID-19 

improves many clinical parameters such as lung state, clinical cure rate, length of hospital stay, 

a total score of clinical symptoms, fever reduction time, symptom score of fever, number of 

cough reduction cases, symptom score of cough, number of fatigue reduction cases, symptom 

score of fatigue, disappearing time of fatigue, viral nucleic acid testing, and inflammatory 

biomarkers (C-reactive protein) and no severe adverse effects was identified by Semen 

armeniacae [59]. Oral intake of Semen armeniacae suppressed the inflammatory symptoms in 

the lung, including increased alveolar wall thickness, accumulation of collagen fibers, and 

cytokine release. Treatment with Semen armeniacae lowers the levels of inflammatory cells in 

bronchoalveolar lavage fluid and lung tissue [60]. Semen armeniacae had no mutagenicity in 

vitro and in vivo. This is in agreement with the clinical safety of Semen armeniacae long-term 

used in China [61]. 

7. Metabolism and Pharmacokinetics of Semen armeniacae 

The intake of 30 mg of amygdalin or prunasin to rats increases their small and large 

intestines concentrations. In rats, prunasin hydrolysis was higher than that of amygdalin. 

Prunasin was accumulated in the spleen, large intestine, and kidney (35 μg, 15 μg, and 8.9 μg 
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of prunasin hydrolyze/hour/g of tissue, respectively). The stomach, kidney, spleen, and liver 

tissue had a more excellent hydrolytic capability than the homogenate of these organs. The oral 

intake of 30 mg of amygdalin to rats, distribution after the first hour was as follows: stomach 

0.89 mg, small intestine 0.78 mg, spleen 0.36 mg, large intestine 0.30 mg, kidney 0.19 mg, 

liver 0.10 mg, and serum 5.6 μg/ml. After 2 hours, the highest amygdalin content, 0.79 mg, 

was found in the large intestine [62, 63]. Semen armeniacae contains β-sitosterol, stigmasterol, 

and quercetin ingredients that fight COVID-19 [64]. Semen armeniacae intake improved the 

bioavailability of amygdalin and prunasin ingredients [65]. 

8. Toxicology of Semen armeniacae 

Amygdalin's lethal dose (LD50) in rats was 880 mg/kg bw. Total and magnesium 

adenosine triphosphatase activities in the heart decreased with increasing levels of amygdalin 

administeration [62, 63]. Diets include Semen armeniacae seeds that were fed to young and 

breeding male and female rats. The growth of young male animals was higher in low amygdalin 

content in Semen armeniacae seeds groups. These results refer to the animals were more 

sensitive to the bitter taste of the kernels as a result of high amygdalin content. The rats 

efficiently excreted thiocyanate, indicating efficient detoxification and clearance of cyanide 

hydrolyzed from amygdalin in the diet. The blood chemistry was revealed unchanged after 

amygdalin intake [66]. 

The intraperitoneal injection of 250 mg/kg bw, 500 mg/kg bw, or 750 mg/kg bw of 

amygdalin/day to rats for 5 days, the mortality was 30.8%, 44.1%, and 56.8%, respectively 

[67]. The effect of essential oil from Semen armeniacae seeds containing 94% unsaturated fatty 

acids and oleic and linoleic acids was evaluated in rats. The rats eat a diet that includes this oil. 

No toxic effects were observed, and no histopathological changes or lesions were found in any 

of the body organs [68]. Oral intake of Semen armeniacae extract for 28 days did not cause 

any hematological, biochemical, or histological changes in rats [48]. Prunus armeniaca plant 

declines oxidative stress, inflammation, degeneration of fat, and necrosis in alcohol-induced 

in-vivo and in-vitro liver injury models [69]. The injection with amygdalin (at doses of 0.6 and 

3 mg/kg) daily for 28 days revealed that amygdalin did not affect bone mineral density, cortical 

bone thickness, relative bone volume, trabecular number, bone surface, trabecular thickness, 

trabecular separation [70]. Amygdalin is not genotoxic. It exhibits an antigenotoxic effect 

against oxidative damaged DNA, and this effect is related to its antioxidant properties on 

human lymphocytes [71]. There is a rebound metabolic acidosis after massive amygdalin 

overdose. Therefore, amygdalin efficacy occurs without any adverse effects [72]. 

9. Warnings of Semen armeniacae 

The lethal dose equals 7-10 kernels in children and 50-60 kernels (= 30 g) in adults 

[73]. There are no changes observed in body weight, organ weight, gross features, and 

histological parameters with 2,000 mg/kg of Semen armeniacae in both male and female rats 

[74]. In the single-dose oral toxicity study, the lethal dose is higher than 5000 mg/kg in rats for 

Prunus armeniaca plant. The oral dose of the plant at 0, 1250, 2500, and 5000 mg/kg/day for 

28 in 10 male rats and 10 female rats showed no clinical signs of toxicological significance in 

any animal during the dosing and the observation period in the single-dose study [75]. 
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10. Precautions of Semen armeniacae 

10.1. Carcinogenesis, mutagenesis, impairment of fertility. 

There is no effect on fertility in rats after feeding a diet contains Semen armeniacae for 

5 weeks [76]. The Prunus armeniaca seeds water extract without any mutagenic effect in the 

Salmonella/microsome test using Salmonella typhimurium strains TA98 and TA100, or in the 

Bacillus subtilis H-17 recombinant test at concentrations up to 100 mg/ml [77]. The 

antigenotoxicity of Semen armeniacae is similar in its effect to that of anise oil [78]. The 

Prunus armeniaca seeds water extract was mutagenic in the Salmonella/microsome test in 

Salmonella typhimurium strains TA98 and TA100 at a concentration of 12.5 mg/plate [79]. 

10.2. Pregnancy: teratogenic effects. 

The injection of amygdalin to female pregnant hamsters induced skeletal defects in the 

offspring and embryopathy effects. The embryopathy effect of amygdalin is due to the release 

of bacterial β-glucosidase activity [80]. A pregnant woman who took amygdalin as daily 

injections during the last trimester gave birth to a live infant at term [81]. 

10.3. Pregnancy: non-teratogenic effects. 

The offspring of rats fed a high-amygdalin diet for 18 weeks had minor 3-day survival 

indices, lactation indices, and weaning weights than those fed the low-amygdalin diet group 

[76]. 

10.4. Other precautions. 

There is no information available on general precautions or precautions concerning 

drug interactions; or drug and laboratory test interactions. 

11. Dosage of Semen armeniacae 

Semen armeniacae must store in a cool, dry place, protected from moths [3]. The 

average daily dose= 3-9 g of Semen armeniacae treated by breaking into pieces, rinsing in 

boiling water, stir-frying until yellow, and then adding to a decoction when nearly finished [3]. 

12. Conclusions 

Semen armeniacae is the seeds of Prunus armeniaca L. (Rosaceae). The Prunus 

armeniaca contains 3% amygdalin, titratable acidity, sugars (saccharose, fructose, and 

glucose), and organic acids (citric and malic acids). Semen armeniacae is used for the treatment 

of asthma, and cough with expectoration and fever. It is applied for constipation therapy. The 

pharmacological effect of Semen armeniacae includes experimental and clinical 

pharmacology. Experimental pharmacology includes anti-cholinesterase, neuroprotective, 

analgesic, antipyretic, antitumor, antibacterial, antimicrobial, antifungal, and antitussive 

activities. Prunus armeniaca plant declines oxidative stress, inflammation, degeneration of fat 

and necrosis in alcohol-induced in-vivo and in-vitro liver injury models. There is no effect on 

fertility in rats after feeding a diet containing 10% Semen armeniacae for 5 weeks. The average 

daily dose= 3-9 g of Semen armeniacae rinsing in boiling water then adding to a decoction. In 
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conclusion, Semen armeniacae has anti-cholinesterase, neuroprotective, analgesic, antipyretic, 

antitumor, antibacterial, antimicrobial, antifungal, and antitussive activities.      
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