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Abstract

Objectives: Ziziphus jujuba (jujube) is a plant with a long history of consumption as a fruit and a medicinal plant, which has
various pharmacological effects. This plant has been widely used in traditional Persian medicine (TPM) and modern phytotherapy.
Therefore, the overarching goal of this research was to review the nutritional and pharmacological properties of this valuable plant.
Materials and Methods: The relevant keywords were used to search different databases containing the new findings as well as the
old textbooks, and several articles on Z. jujuba, its effects, and its benefits were extracted.

Results: First, the descriptions of Z. jujuba in the books on traditional medicine were reviewed with regard to the experiences
of past physicians. Next, the new findings reported by scientists about the pharmacological effects of Z. jujuba and its active
ingredients were presented. Z. jujuba has had numerous uses in the course of history. Considering the definitions provided in
the traditional medical books and the modern applications of Ziziphus jujuba, there were close relationships among some of the
findings, while for some of the effects described in traditional books there is no similar account in the classical medical books.
Conclusions: Jujube has been used for the treatment of some diseases throughout the history. Hence, since this plant is native to
different parts of Iran, research centers are recommended to use the state-of-the-art technology to summarize the effects of jujube

and its socioeconomic benefits.
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Introduction

The instructions provided in traditional Persian medicine
suggest that Iranians have been among the founders of
medicine and have had a major role in the development of
the science of medicine. Besides, the scientific transfer of
traditional medical findingsto modern medicineas partofa
fully empirical-scientific process is one of the substantially
important duties of the heirs of the medical history of
Iran. Hence, since medicinal plants have been used by the
public for a long time (1), the number of studies on the
traditional applications of plants in the world, especially in
the Mediterranean countries, has increased (2). According
to the WHO report, the global sale of medicinal plants is
currently about 62 billion dollars, which will increase to
5 trillion dollars by 2050 (3). Therefore, the examination
of plants prevalently used in the traditional and classical
medicine can be useful. For example, jujube is a plant with
a long history of consumption as a fruit and a medicinal
plant. It has, in fact, been deemed a medicinal plant with
various pharmacological effects in the traditional Persian
medicine (TPM) and phytotherapy. Therefore, reviewing
the nutritional and pharmacological values and properties
of this precious plant is the pivot of this paper.

Scientifically known as Ziziphus jujuba Mill, jujube
is a plant in the Rhamnaceae family, which includes 45
genera and 550 species. It grows as a wild plant in tropical
and subtropical regions (4). The height of the jujube trees
varies from 2 to 8 m (and sometimes 12 m). This plant is
also highly drought-tolerant and its fruit is called jujube,
which is an edible olive-shaped bright red fruit (when it
ripens). This fruit looks like an irregular wrinkled pulp but
its exterior surface is smooth and shiny. It has a diameter
of 2 mm (the diameter of the fruit core or pulp), and it is
crispy and brittle. It has a faint smell and a slightly sweet,
mucilaginous, and pleasant taste. It is also available in the
fresh, dried, and processed forms around the globe (5).
A plant in the buckthorn family (Rhamnaceae), Z. jujuba
Mill is a fruit of the Ziziphus genus that has a pleasant taste
and serves as a medicinal plant (6). This plant, which is the
native wild plant of many countries, delivers significant
nutritional and medicinal values. It is, however, a native
Asian and South European plant that mainly grows in
the tropical and subtropical regions (5). This plant is
also known as Ziziphus vulgaris Lam., Rhamnus ziziphus
L., Ziziphus sativa Gaertn., and Ziziphus zizyphus (L.)
Karsten around the globe. Besides, lageniformis, inermis,
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jujuba, and spinosa are among the different species of
this plant, and Ziziphus mauritiana is another name for
Z. jujube Mill. This plant is known as Ennab and Annab
in the Arabic and Persian languages, respectively. It is also
referred to asbedara, ber (i.e. other names for Ziziphus
mauritiana), beri, bidara, bor, Chinese date, Chinese
jujube, French jujube, kankole, ilantai, ma-tan, masan,
onnab, taotau, tsao, and zao (7). The use of the jujube fruit
in traditional medicine has a long history due to some
of its pharmacological properties and benefits for blood
purification and digestion. It also slows down the process
of aging in women (8). Carbohydrates, sugar, organic
acids, proteins, minerals, vitamins, and carotenoids are
also abundant in this nutrient-dense fruit (9).

Traditional Persian Medicine

The 4 temperaments, which form the pillars of TPM, are
based on four elements, namely soil, water, air, and fire.
Each element delivers a certain quality. For example,
soil, air, and fire are cold/dry, hot/humid, and hot/dry,
respectively. These 4 elements were introduced as the
constituents of the universe by the fathers of the TPM,
and different combinations of these elements account
for all the diversities and differences in the world.
According to this belief, the elements dominating every
creature account for the qualities of that creature, which
are known as the temperaments. However, TPM is not
the only advocate of the 4 temperaments theory because
many other traditional schools such as the Greek, Arabic,
Roman, Indian, European, and traditional Chinese
medicine also believe in this theory (10). In this theory,
the temperaments also determine the plant qualities (11).
For instance, in the books about TPM, Z. jujuba Mill. is
described as a hot and cold plant with mild moisture (12).

Materials and Methods

Web-based databases such as Google Scholar, PubMed,
Medline, and Elsevier were searched using the related
keywords and articles published from May 2000 to
September 2018 were extracted. Thereafter, the articles
were assessed using the following keywords: Unnab,
Ziziphus jujuba Mill., Jujube, Ennab, Annab, Masan,
Onnab, Taotau, Tsao, Bedara, Ber, Beri, Bidara, Bor,
Chinese jujube, French jujube, Bankole, Blantai, Ma-
tanzao and traditional Persian medicine. The books on
TPM were also reviewed for the descriptions of this plant.

Results

Pharmacologic Properties

In Traditional Persian Medicine

Jujube is introduced as a blood purifier, facilitator of
hematopoiesis, facilitator of the viscous temperament,
expectorant, cough suppressant, anti-asthmatic, laxative,
wound healer, anaphrodisiac, semen suppressant, blood
and bile refrigerant, anti-pruritus, and tranquilizer
for renal and bladder pains. It also contributes to the

treatment of rectal and intestinal ulcers/diseases as well as
liver diseases. Ripe jujube fruit has laxative properties, but
unripe jujube heals diarrhea.

This plant is difficult to digest, and thus it might inhibit
digestion in people suffering from digestive system
problems. Flatulence is also a side effect of the excessive
intake of jujube. However, according to TPM, these side
effects can be eased with the aid of sugar and currant.

Depending on the patient’s physical condition, honey
and libido-enhancing medicines are prescribed to avoid
the decrease in libido following the consumption of jujube
(13, 14).

In Modern Phytotherapy
Nutritional Value
The active ingredients of jujube fruit, which is considered
as a healthy food choice, are vitamin C, phenolics,
flavonoids, triterpenic acids, and polysaccharides (6).
This fruit has a moisture content of 68.0%, and its pulp
consists of acids (3.92%), total sugars (8.68%), reducing
sugars (1.85%), non-reducing sugars (1.85%), pectin
(1.72%), and tannins (1.32%). In addition, there is 2.56
mg of vitamin C per 100 grams of its pulp, and the total
mineral content of the pulp which is manifested in the
form of ash equals 1.38%. Proteins also make up 2.56%
of the jujube pulp, while minerals, namely phosphorus,
potassium, calcium, magnesium, and iron also make up
0.069%, 0.583%, 0.083%, 0.065%, and 0.006% of the pulp,
respectively. Jujube fruit is also considered as a secondary
source of vitamins such as thiamin, riboflavin, niacin,
vitamin B-6, and vitamin A (15) (Table 1).

Table 1. Nutritional Value of Jujube

Contents Unit Value per 100 g
Water g 20.19
Energy kcal 281
Protein g 4.72
Total lipid (fat) g 0.5
Carbohydrate, by difference g 72.52
Fiber, total dietary g 6
Minerals

Calcium, Ca mg 63
Iron, Fe mg 5.09
Phosphorus, P mg 68
Potassium, K mg 217
Sodium, Na mg 5
Zinc, Zn mg 0.39
Vitamins

Vitamin C, total ascorbic acid mg 217.6
Thiamin mg 0.047
Riboflavin mg 0.053
Vitamin B-12 yg 0
Lipids

Cholesterol mg 0

Source: USDA Food Composition Databases, 2017.
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Antioxidant and Anti-Inflammatory Effects

According to research findings, phenolics and ascorbic
acid are more abundant in jujube than in the other
types of common fruits. Moreover, the assessments of
the antioxidant capacity of jujube extract were carried
out based on a decrease in power using scavenging
methods to unveil the differences in the antioxidant
capacity and free radical scavenging capacity of different
jujube cultivars. However, rutin was not a measure in
these assessments. It was found that the physiochemical
properties and antioxidant capacity of jujube are cultivar-
driven (15). Research findings have also proven the
antioxidant and antilisterial properties of the oil from the
seeds of Z. jujube (16), while the edible parts of jujube
carry phytochemicals, phenolics, flavonoids, alkaloids,
and glycosides (17). Having anti-inflammatory effects
(16), jujube extract also prevents inflammations caused by
5HT and histamine (18). Finally, through the inhibition of
T-cell proliferation, it modulates the anti-oxidant activity
and immune responses (19,20).

Antimicrobial Activity

The therapeutic properties of Z. jujuba, as a medicinal
plant, have been proven through research, and there have
been reports of the positive antibacterial effects of jujube
essential oils in different studies on its antimicrobial
properties (16, 21). Therefore, jujube essential oils have
antimicrobial properties while different parts of this plant
such as its leaves deliver therapeutic values. In fact, jujube
fruit owes its biological properties to its antibacterial and
antifungal effects (21-23). For example, the crude extract
of jujube fruit had a positive antimicrobial effect on the
gram-negative and gram-positive bacteria and fungi in a
study, demonstrating the greater antimicrobial properties
of this fruit than the conventional antibiotics such as
vancomycin. Therefore, this study proved the antimicrobial
effect of jujube extract on fungi and the gram-positive and
gram-negative bacteria and demonstrated its effectiveness
in treating infectious diseases especially pediatric
infections (24-28).

Sedative Activity

In China, jujube (Z. jujuba) has been traditionally used
for the treatment of sleep disorders and anxiety. As
mentioned, phenolics, flavonoids, and triterpenic acids are
also the active ingredients of jujube (6). Moreover, sleep
disorders can be alleviated through the modulation of the
monoaminergic system, which is linked to in vitro activity
of triterpenic saponins and might be the primary bioactive
factor involved in these disorders (29). Finally, according
to the results from the in vivo experiments, the hypnotic
effect of saponins may influence the serotoninergic system
(30, 31).

Anticancer Activity
The anticancer effects of jujube fruit have been reported

by many researchers. For instance, there are reports of the
contribution of jujube extract to the reduced cell viability
through the concentration-dependent alteration of
apoptosis and differential cell cycle arrest in HepG2 cells
(32-34). Jujube also exerts selective anti-tumor effects via
inhibiting cell growth and inducing apoptosis. It could
be a promising strategy to develop a successful treatment
for cancer therapy, In addition, inhibited cell growth and
induced apoptosis are the causes of the selective anti-
tumor contribution of jujube, which can form the basis
for a winning strategy for cancer therapy (35-37).

Gastrointestinal Protective Activity

In a study, the intestinal conditions of hamsters
were improved using the water-soluble carbohydrate
concentrate of jujube fruit, which contained glucose,
fructose, pectin polysaccharide, and hemicellulose. This
effect can be attributed to a decrease in the exposure of
intestinal mucosa to harmful substances such as ammonia,
which is toxic (37, 38).

Balancing Lipid and Obesity

According to the findings from an experimental study on
rats, Ziziphus jujuba inhibits the alcohol-induced increase
in the serum cholesterol and triglyceride and glucose
levels (39-41). It was reported that jujube extract could
potentially prevent obesity in rats, while it can also inhibit
the accumulation of lipids and glycerol-3-phosphate
dehydrogenase activity without undermining cell viability
(42).

Wound-Healing Effect
There are reports of the positive effects of the jujube fruit
on the treatment of burns and wounds. It is also known as
the fruit of life (43,44).

Discussion

In this research, after reviewing the articles on modern and
traditional medicine, a comparison was drawn between the
descriptions of the nature and uses of this plant according
to the traditional and modern medical texts. It was found
that jujube is considered as a rich nourishing fruit in both
modern and traditional medicine. In modern medicine,
the antioxidant and anti-inflammatory effects of jujube
are stressed, and it is described as a cough suppressant,
a wound healer, a cure for liver diseases, and a blood
purifier. These descriptions reveal the similarities between
the stands of the modern and traditional medicine on
jujube. As regards the classical medical viewpoint on its
antimicrobial effect, it could be stated that old physicians
referred to the treatment of cohesive sputum or wounds
by dint of this fruit. Besides, there are references to its
sedative effects. In traditional medicine, this plant is not
described as a sedative, but perhaps the blood purification
and sputum treatment besides its wet temperament
mirror its sedative effects. The positive effect of jujube
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on the digestive system and the liver has been proven
in many studies. Its contribution to the treatment of
hyperlipidemia has also been proven. In the traditional
medical books, jujube is explicitly introduced as a laxative
and an anti-diabetic as well as a cure for intestinal ulcer
and the liver conditions. In both traditional and modern
medical sources, the positive effect of jujube on wound
healing has been asserted. Our review of the classical
studies revealed no study on the effect of jujube on sexual
desire and seminal fluid or its effect on renal and bladder
pains and blood purification, which is probably about
reducing abnormal blood factors or proteins. There are,
however, references to its other effects on suppression of
coughing and treatment of asthma and other conditions in
the traditional medicine, yet there is a lack of experimental
and clinical studies on these effects of jujube.

In any case, the assessment of the pharmacological
properties and values of jujube entails ethnobotanical
analyses, pharmacological and experimental studies, and
clinical research for its effectiveness and safety.

Conclusions

According to our findings, the traditional Persian medical
texts present instructions on different types of medicinal
plants including jujube. Therefore, it is possible to achieve
economic, social, and mental efficiency by comparing
these books to the new sciences and conducting research
in this subject area. For instance, jujube is a well-known
medicinal plant with various nutritional values and
pharmacological properties. There is no report of the
toxicity or serious side effects of the oral intake of jujube.
This fruit has a pleasant taste and is good for the human
body. It has been recommended in several centuries
in the old and recent Persian references. Besides, its
pharmacological properties, phytochemical compounds,
and pharmacological reports reflect its importance.

Competing Interests
The authors declare that they have no competing interests.

Ethical Issues

This manuscript is a part of a PhD thesis. The study
protocol was approved by the Ethics Committee of Iran
University of Medical Sciences (code number: IR.IUMS.
REC 2018.9421309003).

Financial Support

This research was supported by Research Institute for
Islamic and Complementary Medicine, Iran University of
Medical Sciences, Tehran, Iran.

References

1.  Bahmani M, Saki K, Rafieian-Kopaei M, Karamati SA,
Eftekhari Z, Jelodari M. The most common herbal medicines
affecting Sarcomastigophora branches: a review study.
Asian Pac ] Trop Med. 2014;7s1:514-21. doi:10.1016/51995-
7645(14)60198-x

10.

11.

12.

13.

14.

15.

16.

17.

18.

De Natale A, Pollio A. Plants species in the folk medicine
of Montecorvino Rovella (inland Campania, Italy). ]
Ethnopharmacol. 2007;109(2):295-303. doi:10.1016/j.
jep.2006.07.038

Bodeker G, Ong CK, Grundy C, Burford G, Shein K. WHO
global atlas of traditional, complementary and alternative
medicine. Kobe, Japan: World Health Organization; 2005.
Mukhtar HM, Ansari SH, Ali M, Naved T. New compounds
from Zizyphus vulgaris. Pharm Biol. 2004;42(7):508-511.
doi:10.3109/13880200490891890

Xie B, Wang PJ, Yan ZW, et al. Growth performance, nutrient
digestibility, carcass traits, body composition, and meat
quality of goat fed Chinese jujube (Ziziphus Jujuba Mill) fruit
as a replacement for maize in diet. Anim Feed Sci Technol.
2018;246:127-136. doi:10.1016/j.anifeedsci.2018.10.005

Gao QH, Wu CS, Wang M. The jujube (Ziziphus jujuba Mill.)
fruit: a review of current knowledge of fruit composition and
health benefits. ] Agric Food Chem. 2013;61(14):3351-3363.
doi:10.1021/jf4007032

Outlaw WH Jr, Zhang S, Riddle KA, et al. The jujube (Ziziphus
jujuba Mill.),a multipurpose plant. Econ Bot. 2002;56(2):198-
201.  doi:10.1663/0013-0001(2002)056[0198:TJZJMA]2.0.
COs2

Chen Q, Bi ], Wu X, Yi ], Zhou L, Zhou Y. Drying kinetics
and quality attributes of jujube (Zizyphus jujuba Miller)
slices dried by hot-air and short- and medium-wave
infrared radiation. LWT - Food Science and Technology.
2015;64(2):759-766. doi:10.1016/j.1wt.2015.06.071
Hernandez F, Noguera-Artiaga L, Burlo F, Wojdylo A,
Carbonell-Barrachina AA, Legua P. Physico-chemical,
nutritional, and volatile composition and sensory profile
of Spanish jujube (Ziziphus jujuba Mill.) fruits. J Sci Food
Agric. 2016;96(8):2682-2691. doi:10.1002/jsfa.7386

Shahabi S, Hassan ZM, Mahdavi M, et al. Hot and Cold
natures and some parameters of neuroendocrine and immune
systems in traditional Iranian medicine: a preliminary study.
J Altern Complement Med. 2008;14(2):147-156. doi:10.1089/
acm.2007.0693

Ogilvie BW. The many books of nature: Renaissance
naturalists and information overload. ] Hist Ideas.
2003;64(1):29-40. doi:10.1353/jhi.2003.0015

Aghili Khorasani Shirazi MH. Makhzan ol Advieh (The
Storehouse of Medicaments). Tehran: Tehran University of
Medical Sciences, Sahba Press; 1992

Razi M. Al-Havi (The Large Comprehensive). Beirut: Dare
Ehia Attorath Al Arabi; 2001.

Ibn-e-Sina AJLABIP. Al-Qanun fit-tib, volume 3 [The Canon
of Medicine]. Beirut; 2005.

Gao QH, Wu PT, Liu JR, Wu CS, Parry JW, Wang M. Physico-
chemical properties and antioxidant capacity of different
jujube (Ziziphus jujuba Mill.) cultivars grown in loess plateau
of China. Sci Hortic. 2011;130(1):67-72. doi:10.1016/j.
scienta.2011.06.005

Al-Reza SM, Yoon JI, Kim HJ, Kim JS, Kang SC. Anti-
inflammatory activity of seed essential oil from Zizyphus
jujuba.  Food Chem  Toxicol. 2010;48(2):639-643.
doi:10.1016/j.fct.2009.11.045

Al-Saeedi AH, Al- Ghafri MTH, Hossain MA. Comparative
evaluation of total phenols, flavonoids content and
antioxidant potential of leaf and fruit extracts of Omani
Ziziphus jujuba L. Pacific Science Review A: Natural
Science and Engineering. 2016;18(1):78-83. doi:10.1016/j.
Ppsra.2016.09.001

Choi SH, Ahn JB, Kozukue N, Levin CE, Friedman M.

Crescent Journal of Medical and Biological Sciences, Vol. 6, No. 2, April 2019

1149



Ghobadi et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Distribution of free amino acids, flavonoids, total phenolics,
and antioxidative activities of Jujube (Ziziphus jujuba) fruits
and seeds harvested from plants grown in Korea. ] Agric
Food Chem. 2011;59(12):6594-6604. d0i:10.1021/j£200371r
Sun YE Song CK, Viernstein H, Unger F, Liang ZS.
Apoptosis of human breast cancer cells induced by
microencapsulated betulinic acid from sour jujube
fruits through the mitochondria transduction pathway.
Food Chem. 2013;138(2-3):1998-2007. doi:10.1016/j.
foodchem.2012.10.079

Zhao Z, Li J, Wu X, et al. Structures and immunological
activities of two pectic polysaccharides from the fruits of
Ziziphus jujuba Mill. cv. jinsixiaozao Hort. Food Res Int.
2006;39(8):917-923. doi:10.1016/j.foodres.2006.05.006

Cruz ZN, Rodriguez P, Galindo A, et al. Leaf mechanisms
for drought resistance in Zizyphus jujuba trees. Plant Sci.
2012;197:77-83. doi:10.1016/j.plantsci.2012.09.006

Li JW, Ding SD, Ding XL. Comparison of antioxidant
capacities of extracts from five cultivars of Chinese jujube.
Process Biochemistry. 2005;40(11):3607-3613. doi:10.1016/j.
procbio.2005.03.005

Xue Z, Feng W, Cao J, Cao D, Jiang W. Antioxidant activity
and total phenolic contents in peel and pulp of Chinese
jujube (Ziziphus jujuba Milll) fruits. J Food Biochem.
2009;33(5):613-629. doi:10.1111/j.1745-4514.2009.00241.x
Ansari MJ, Al-Ghamdi A, Usmani S, et al. Effect of jujube
honey on Candida albicans growth and biofilm formation.
Arch  Med Res. 2013;44(5):352-360.  doi:10.1016/j.
arcmed.2013.06.003

Ahmad I, Beg AZ. Antimicrobial and phytochemical studies
on 45 Indian medicinal plants against multi-drug resistant
human pathogens. J Ethnopharmacol. 2001;74(2):113-123.
doi:10.1016/S0378-8741(00)00335-4

Ahmad B, Khan I, Bashir S, Azam S, Hussain E
Screening of Zizyphus jujuba for antibacterial, phytotoxic
and haemagglutination activities. Afr ] Biotechnol.
2011;10(3):2514-2519. doi:10.5897/AJB10.768

Al-Reza SM, Rahman A, Lee ], Kang SC. Potential
roles of essential oil and organic extracts of Zizyphus
jujuba in inhibiting food-borne pathogens. Food Chem.
2010;119(3):981-986. doi:10.1016/j.foodchem.2009.07.059
Daneshmand F, Zare-Zardini H, Ebrahimi L. Investigation
of the antimicrobial activities of Snakin-Z, a new cationic
peptide derived from Zizyphus jujuba fruits. Nat Prod Res.
2013;27(24):2292-2296. doi:10.1080/14786419.2013.827192
Jiang JG, Huang X]J, Chen J. Separation and purification of
saponins from Semen Ziziphus jujuba and their sedative and
hypnotic effects. ] Pharm Pharmacol. 2007;59(8):1175-1180.
doi:10.1211/jpp.59.8.0017

Palmieri G, Contaldi P, Fogliame G. Evaluation of
effectiveness and safety of a herbal compound in primary
insomnia symptoms and sleep disturbances not related to
medical or psychiatric causes. Nat Sci Sleep. 2017;9:163-169.
doi:10.2147/nss.s117770

Cao JX, Zhang QY, Cui SY, et al. Hypnotic effect of
jujubosides from Semen Ziziphi Spinosae. ] Ethnopharmacol.
2010;130(1):163-166. doi:10.1016/j.jep.2010.03.023

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Tahergorabi Z, Abedini MR, Mitra M, Fard MH,
Beydokhti H. “Ziziphus jujuba”: A red fruit with promising
anticancer activities. Pharmacogn Rev. 2015;9(18):99-106.
doi:10.4103/0973-7847.162108

Mishra T, Khullar M, Bhatia A. Anticancer Potential of
Aqueous Ethanol Seed Extract of Ziziphus mauritiana
against Cancer Cell Lines and Ehrlich Ascites Carcinoma.
Evid Based Complement Alternat Med. 2011;2011.
doi:10.1155/2011/765029

Huang X, Kojima-Yuasa A, Norikura T, Kennedy DO,
Hasuma T, Matsui-Yuasa I. Mechanism of the anti-cancer
activity of Zizyphus jujuba in HepG2 cells. Am J Chin Med.
2007;35(3):517-532. doi:10.1142/s0192415x0700503x

Zhou Y, Li Y, Zhou T, Zheng J, Li S, Li HB. Dietary Natural
Products for Prevention and Treatment of Liver Cancer.
Nutrients. 2016;8(3):156. doi:10.3390/nu8030156

Li C, Lin G, Zuo Z. Pharmacological effects and
pharmacokinetics properties of Radix Scutellariae and its
bioactive flavones. Biopharm Drug Dispos. 2011;32(8):427-
445. doi:10.1002/bdd.771

Qi E Zhao L, Zhou A, et al. The advantages of using
traditional Chinese medicine as an adjunctive therapy in the
whole course of cancer treatment instead of only terminal
stage of cancer. Biosci Trends. 2015;9(1):16-34. doi:10.5582/
bst.2015.01019

ChenJ, Li Z, Maiwulanjiang M, et al. Chemical and biological
assessment of Ziziphus jujuba fruits from China: different
geographical sources and developmental stages. ] Agric Food
Chem. 2013;61(30):7315-7324. doi:10.1021/jf402379u
Dahiru D, Obidoa O. Effect of aqueous extract of Ziziphus
mauritiana leaf on cholesterol and triglyceride levels in
serum and liver of rats administered alcohol. Pak ] Nutr.
2009;8:1884-1888. doi:10.3923/pjn.2009.1884.1888
Ganachari MS, Kumar S, Alagawadi KR. Anti-obese
activity of Ziziphus jujuba Lam leaves extract in dietary
obese rats. Journal of Natural Remedies. 2007;7(1):102-108.
doi:10.18311/jnr/2007/201

Sabzghabaee AM, Khayam I, Kelishadi R, et al. Effect of
Zizyphus jujuba fruits on dyslipidemia in obese adolescents:
a triple-masked randomized controlled clinical trial. Med
Arch. 2013;67(3):156-159.

Kubota H, Morii R, Kojima-Yuasa A, Huang X, Yano
Y, Matsui-Yuasa I. Effect of Zizyphus jujuba extract on
the inhibition of adipogenesis in 3T3-L1 preadipocytes.
Am J Chin Med. 2009;37(3):597-608. doi:10.1142/
$0192415x09007089

Koohi-Hosseinabadi O, Andisheh-Tadbir A, Bahadori P,
Sepehrimanesh M, Mardani M, Tanideh N. Comparison
of the therapeutic effects of the dietary and topical forms
of Zizyphus jujuba extract on oral mucositis induced by
5-fluorouracil: A golden hamster model. J Clin Exp Dent.
2015;7(2):€304-309. doi:10.4317/jced.52198

Goyal R, Sharma PL, Singh M. Possible attenuation of nitric
oxide expression in anti-inflammatory effect of Ziziphus
jujuba in rat. ] Nat Med. 2011;65(3-4):514-518. doi:10.1007/
s11418-011-0531-0

Copyright © 2019 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

150 | Crescent Journal of Medical and Biological Sciences, Vol. 6, No. 2, April 2019



