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Effect of Apricot Fruit and Kernel Extracts on in-vitro 
Dissolution of Cholesterol Gallstones: Implication for 
Development of Potent Anti-cholilithiaticc agent
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ABSTRACT
Prunus armeniaca L. (apricot) belonging to family Rosaceae is an important edible medicinal 
plant containing many important constituents like polysaccharides, polyphenol, fatty acid 
and carotenoids. In this study, we attempted to assess the in-vitro anti-gall bladder 
stones activity (anticholilithiatic activity) of Prunus armeniaca L. (apricot) kernel and 
fruit extracts. Methodology: For this study, some human gall bladder stones (cholesterol 
and pigment stones) along with human bile, were collected from hospitals, incubated 
in human bile and treated with a combination of apricot fruit and kernel extracts in 
two doses (1mg/ml and 2 mg/ml) and standard drug (ursodiol, 2 mg/ml) for 4 weeks. 
Dried weight of gallstones and the amount of cholesterol released, before and after 
treatment were calculated. Results: From this experiment, it was found that the dried 
weight of cholesterol gallstones was reduced and the amount of cholesterol released 
from gallstones was increased in a dose-dependent manner, due to the effect of extracts. 
Morphological changes like color and fragility in gall stones were also observed due to 
the effect of extracts. Conclusion: This in-vitro study has given the primary evidence that 
the combination of apricot kernel and fruit extracts may cause the complete dissolution 
of cholesterol gallstones thus have the anti-cholilithiatic activity. Further in-vivo studies 
can be carried out on these extracts of apricot.
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INTRODUCTION
According to Ayurvedic, Chinese, European 
and other systems of  traditional medicines 
natural remedies are used for the treatment 
of  various diseases.1,2 Many countries are 
producers of  medicinal plants which play 
an important role in the health and well-
being of  humans and animals. India is one 
of  them. According to WHO, 80% of  
the world’s population is currently using 
traditional medicines and herbs to cure 
various diseases, due to their fewer side 
effects and low cost.3 Prunus armeniaca L. 
(apricot) is a fruit tree belonging to family 
Rosaceae and is mostly cultivated in Korea, 
China, India, Japan, Iran, North Africa 
and the United States of  America.4,5 Wild 
Apricot (Prunus armeniaca L.) commonly 
known as ‘khubani’ is a potential fruit 

widely distributed in North-West Himalayan 
regions of  India. In India, it is also grown 
in Almora, Pithoragarh and Nainital district 
of  Uttarakhand. The apricot fruit is a very 
good source of  carbohydrates, vitamins 
and minerals, having an attractive color and 
characteristic flavor. Apricot and its kernel 
have many pharmacological actions like 
anti-aging, anti-atherosclerosis, anti-anginal 
and antioxidant activity. It is also used as a 
cardiac, hepatic and renoprotective agent. It 
contains various minerals (especially K, Fe, 
Mg, P and Se) and vitamins (A, C and E). 
Apricot is a rich source of  fiber and also 
has antispasmodic, antitussive, sedative and 
anti-inflammatory activities.6-14 Gall stone 
formation which is also called cholelithiasis, 
is a highly prevalent gastrointestinal disorder 
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that occurs due to disturbance in  biliary  homeostasis 
and hepatic cholesterol  levels.15 Gallstone is a major 
health problem, found in about 15% of  the population 
in most developing countries. There are 8 types of  
gallstones most common are of  two types; 80% are 
composed of  cholesterol called cholesterol gallstones, 
while 20% are made up of  calcium and bilirubin known 
as pigment stones.16 Oral bile salt therapy may dissolve 
such gallstones, but was largely abandoned because 
of  low  efficacy. Cholecystectomy (removal of  the 
gallbladder) is currently the only practical option for 
patients with symptomatic or complicated gallstone 
disease. Traditionally it was found that, in European 
folk medicine, consumption of  apricot and their seed 
cores are used to cure microlithiasis and biliary lithiasis. 
They also have a choleretics effect (help to evacuate bile 
into the cholecyst) and may dissolve the biliary calculi.17 
Thus, on a traditional basis, this study was designed to 
validate the effects of  apricot fruit and kernel extracts 
in gallstone disease by using an in-vitro anti-cholilithiatic 
model.

MATERIALS AND METHODS
Collection and authentication of  plant material: For this 
study, the fresh apricot fruits were collected in April from 
the villages  Dugtanidhar  and  Satbuna  (Mukteshwar), 
district Nainital, Uttarakhand, India. The sample was 
authenticated (voucher specimen no. 118202) by the BSI 
(Botanical Survey of  India), Dehradun, Uttarakhand. 

Research design

Preparation of plant extracts
Apricot fruit extract was prepared by using the cold 
maceration method (Figure 1). For this, the collected 
fresh apricot fruits were shade-dried. After that, the dried 
pulp of  fruits was soaked in ethanol at room temperature 
for one week and then filtered. The prepared extract was 
then concentrated by vacuum evaporation and stored in 
a capped bottle at 4 degrees centigrade in a refrigerator 
for further use (yield 30.04% w/w). 
For the preparation of  kernel extract, kernels were 
isolated from fresh apricot fruits and shade dried. After 
that, dried kernels were grounded to a coarse powder. 
This powdered sample was extracted in petroleum ether 
by using  soxhlet  apparatus for 6-8 hr at 70 degrees 
centigrade (Figure 2). The extract was then filtered 
through the Buckner funnel. Then it was filtered 
through  Whatman  filter paper and concentrated with 
a rotary evaporator at a temperature up to 40 degrees 
centigrade (yield 28.81% w/w).

Drugs and chemicals
Normal saline (0.9%), ethanol, 10% formalin, distilled 
water and standard drug (ursodiol) were used in this 
study. 

Equipments and kits
Soxhlet  apparatus, rotatory evaporator, auto analyzer, 
stopwatch, water bath and commercially available kits 
(AUTOSPANR  Liquid Gold Cholesterol) to measure 
lipid profile were used in the study.

In-vitro model of cholelithiasis
For in-vitro activity, some gallstones (cholesterol and 
pigment stones) along with human bile were collected 
from different hospitals (Amrit Hospital, Rudrapur and 
Brijlal Hospital, Haldwani, Uttarakhand, India). All gall 
bladder stones were dried at 45 degrees centigrade in 
an oven and their dry weight was taken in an airtight 
electronic balance. After that, all gallstones were 
incubated in human bile and treated with a combination 
of  fruit and kernel extracts in different concentrations 
(1 mg/ml and 2 mg/ml) and standard drug (ursodiol, 2 
mg/ml) separately for 4 weeks at 37 degrees centigrade. 
During incubation, the gallstones were picked up, dried 
and then their dry weights were taken weekly. The amount 
of  cholesterol released from stones was also measured 
weekly by using the autoanalyzer. The differences in gall 
stone weight and amount of  cholesterol released, before 
and after treatment were observed, to observe the effect 
of  extracts and reference drug on gallstones.18
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RESULTS
During this experiment, all gallstones were observed 
weekly to check the effect of  apricot fruit and kernel 
extracts on the in-vitro dissolution of  cholesterol 
gallstones {Figure 3(a)-3(d)}. When gallstones were 
incubated with standard drug ursodiol along with human 
bile,  both the cholesterol gallstones (CS-1 and CS-2) 
were completely dissolved within 21 days of  treatment. 
While no dissolution effect was found in pigment 
stones after the same treatment. During incubation with 
apricot kernel and fruit extracts, along with human bile, 
the negligible effect was observed on the dry weight of  
pigment stone (PS) because a very minute amount of  
weight reduced after treatment (Figure 5). However, 
the weight of  cholesterol gallstones (CS-1  and CS-2) 
was decreased after treatment with extracts within 14 
days and they were completely dissolved after 21 days 
of  treatment (Figures 6 and 7). Morphological changes 
were also observed in stones after treating with plant 
extracts, like the color of  cholesterol stones was changed 
from yellowish-brown to white. While no color changes 
were observed in pigment stones. The cholesterol 
stones were much harder before treatment and 

fragility was observed after treating with extracts. The 
cholesterol content of  the gallbladder stones before and 
after treatment with extracts and reference drugs were 
also estimated and it was observed that with the increase 
in the concentration of  apricot fruit and kernel extracts, 
the amount of  cholesterol released was also found to 
be increased. The highest amount of  cholesterol (377.3 
mg/dl) was released when gallstones were treated with 
apricot fruit and kernel extracts at a higher dose (2 mg/
ml) for 21 days. While the lowest amount was released 
(291.41 mg/dl) when gallstones were treated with 
apricot fruit and kernel extracts at a lower dose (1 mg/
ml) for 7 days (Figure 4). 

DISCUSSION 
Cholesterol gallstone disease is a major health problem 
caused by the imbalance between cholesterol and cholic 
acid. Gallstones might lead to cholecystitis, pancreatitis, 
biliary tract obstruction and gall bladder cancer.19 Prunus 
armeniaca L. is the plant, which is commonly used in 
Ayurveda as an anti-diarrhoeal, anti-pyretic, laxative, 
carminative and expectorant.20,21 The present study was 
carried out to assess the anticholelithiatic potential of  

Figure 1: Illustration shows, extraction from apricot fruits by 
cold maceration method, where (A): Apricot fruit, (B): Dried 

apricot fruit (C): Apricot fruit extract.

Figure 2: Illustration shows, extraction from the apricot kernel 
by using soxhlet apparatus, where (A): Apricot seeds (B): 

Apricot kernels in soxhlet apparatus (C): Apricot seed extract.

Figure 3a: Illustration shows, control group (C): In-vitro dis-
solution of gallstones [Cholesterol Stones (CS-1, CS-2) and 
Pigment stone (PS)] in human bile at different time intervals.

Figure 3b: Illustration shows, standard group (SD): In-vitro 
dissolution of gallstones [Cholesterol Stones (CS-1, CS-2) 
and Pigment stone (PS)] in human bile after treating with 

standard drug ursodiol (1 mg/ml) at different time intervals.
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P. armeniaca L. by in vitro study. In this study, human 
gallstones along with bile were taken and treated with 
apricot kernel and fruit extract for 4 weeks. During 
this study, it was observed that cholesterol gallstones 
got completely dissolved by both the apricot extracts. 
The presence of  saponins may be responsible for its 
cholesterol dissolving activity22,23 because apricot was 

reported to contain saponins.13 It was also found in 
previous research studies that some plants containing 
magnesium exhibit anticholilithiatic effect.24 Thus the 
presence of  magnesium may be the reason behind 
the anticholilithiatic activity of  apricot as it is rich in 
magnesium.13

Figure 3c: Illustration shows, treatment group (T1): In-vitro 
dissolution of gallstones [Cholesterol Stones (CS-1, CS-2) 
and Pigment stone (PS)] in human bile after treating with 

apricot kernel and fruit extract in combination (1 mg/ml) at 
different time intervals.

Figure 3d: Illustration shows, treatment group (T2): In-vitro 
dissolution of gallstones [Cholesterol Stones (CS-1, CS-2) 
and Pigment stone (PS)] in human bile after treating with 

apricot kernel and fruit extract in combination (2 mg/ml) at 
different time intervals.

Figure 4: Bargraph shows, amount of cholesterol released 
from gallbladder stones at different time intervals: C (control 
group), SD (ursodiol 1 mg/ml), T1 (Apricot extracts, 1 mg/ml), 

T2 (Apricot extracts, 2 mg/ml).

Figure 5: Bargraph shows, weight reduction of pigment stone 
at different time intervals: C (control group), SD (ursodiol 1 
mg/ml), T1 (Apricot extracts, 1 mg/ml), T2 (Apricot extracts, 2 

mg/ml).

Figure 6: Bargraph shows, weight reduction of cholesterol 
gallstone (CS-1) at different time intervals: C (control group), 
SD (ursodiol, 1 mg/ml), T1 (Apricot extracts, 1 mg/ml), T2 (Apri-

cot extracts, 2 mg/ml).

Figure 7: Column chart shows, weight reduction of choles-
terol gallstone (CS-2) at different time intervals: C (control 

group), SD (ursodiol, 1 mg/ml), T1 (Apricot extracts, 1 mg/ml), 
T2 (Apricot extracts, 2 mg/ml).
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CONCLUSION
This study showed an appreciable degree of  
anticholilithiatic activity by apricot against gall bladder 
stones. The in-vitro treatment of  gall stones with 
the apricot plant was not previously attempted. No 
established study was available in this regard. In-vitro  
anti-cholilithiatic activity has been performed on the 
selected plant Prunus armeniaca L. where ursodiol was 
used as a standard drug. The work was performed by 
using human gallstones and bile. After treatment with 
different doses of  extracts, the amount of  cholesterol 
released from stones was calculated and the weight of  
dried stones was noted. A combination of  apricot kernel 
and fruit extract showed the complete dissolution of  
cholesterol gallstones during 4 weeks of  treatment. The 
effect of  apricot extracts on gall stones provided new 
findings and opened a new window to think about the 
potentials of  this plant. This protocol was a preliminary 
approach that needs further in-vivo studies to help 
peoples to utilize the natural medication from this plant. 
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PICTORIAL ABSTRACT SUMMARY

The current study illustrated the anticholilithiatic 
activity of  apricot kernel and fruit extract. A 
combination of  apricot kernel and fruit extract 
showed the complete dissolution of  cholesterol 
gallstones after incubation with human bile during 
4 weeks of  treatment. Extracts exhibited anti stone 
activity by increasing the release of  cholesterol from 
stones and decreasing the weight of  stones after 
treatment. While no dissolution effect and weight 
reduction was observed in pigment stones. 
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