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Abstract. Diabetes mellitus are metabolic disorder diseases due to poor blood glucose control. The
diabetic case continues increasing and efforts are needed to prevent it. This study aims to examine
the effect of consumption of date palm seeds in regulating blood glucose levels.This study uses a
systematic review design. A comprehensive literature search through several online databases such
as Google Scholar, PubMed, and Science Direct. Articles are limited to publications between
2014-2018. The keywords used are "date seeds", "date pits", "antidiabetic", "hyperglycemia", and
"antiglycemic". Results: A total of 173 articles have been identified. Based on the inclusion criteria
and critical assessment of the article, 4 articles were suitable for review.Conclusion: the active
substances in date palm seeds can improve oxidative stress in pancreatic beta cells so that it can
restore insulin production. Consumption of date seeds has the potential to reduce blood glucose
levels in hyperglycemic patients and does not change the glycemic index in normal people.
Itmeans that dates are beneficial for diabetic patients.

1. Introduction

The incidence of diabetes is increasing year by year. If it is not managed properly and not prevented, it
will increase burden of health care cost. The prevalence of diabetes in several regions in Indonesia is quite
high, thus it potentially reduces life expectancy [1]. Diabetes mellitus tends to cause complications of
various disorders such as atherosclerosis, microvascular diseases of the eyes, kidneys, nerves and diabetic
ulcers. There is a relationship between disorders of uric acid metabolism, albuminuria and atherogenic
index in patients with diabetes mellitus [2].

Treatment of diabetic patients includes insulin therapy, diet and exercise. The use of insulin-like
chemical drugs in Diabetes patients increases the risk of organs damage due to drug toxicity such as liver
and kidney disorders, redness of the skin, diarrhea, and others [3]. The use of herbal medicine, which is
date seeds, becomesone of the choices. The active compounds in date seeds and the role of date seeds in
the health sector are getting attention. Phytochemical tests showed that dates contain many alkaloids,
flavonoids, anthraquinones, saponins, terpenoids, and tannins [4]. These polyphenols play an important
role as antioxidants to capture free radicals. Other study also show that the water extract of Ajwa dates
contains high antioxidant [5].

Studies has shown that dates contain many active compounds such as antioxidants, antidiabetic,
antibacterial, antimicrobial and immunostimulant [6-10]. Previous research has also proven that dates
seed extract can reduce inflammation, through its role as an antioxidant to reduce oxidative
stress[11].Research on the use of dates flesh has been done [12-15], but the use of dates seeds still needs
to be studied further. This systematic review aims to explore the working mechanism of date seeds as
antidiabetic drinking.

2. Research methods

A comprehensive search is done on original research articles published between 2014-2018 through
scientific databases in the form of, PubMed, Google Scholar, and Science Direct. The combination of
keywords used is "date pits", "date seed", "hyperglycemia", "antiglycemia", and "antidiabetic". Search is
done using terms in combination with Boolean operators ,,AND', and ,,OR'. Details of the methods used
are listed in Figure 1. The inclusion criteria used in the systematic review of this study are original

research, published in English, available full text, using experimental design and having control.
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3. Data extraction
Critical appraisal conducted on research that meets the inclusion criteria. Data is extracted independently
from research that meets the criteria in the form of structured extraction data in the table.

4. Data synthesis
The narrative results are summarized based on the findings from each study. Narrative synthesis is an
approach in a systematic review carried out by reviewing findings in research relating to the review topic.

Records identified through Additional records identified from a
_5 database searching (n=114) second source (n=59)
)
©
= ! v
=
g Records before duplicates removed (n=173) . Records excluded that
- duplicated (2)
” v
£
§ Records screened Records excluded (n=127), articles that
S (n=171) are more than 5 years
Z
= Full-text article assessed Full-text articles excluded with reasons
:'Eo for eligibility (n=44) (n=40), using other study designs and
w topics
©
]
3
E Studies included in the qualitative
= synthesis (4)

Figure 1. The selection process for articles
5. Result

5.1. Oxidative stress and diabetes

Several studies have shown that diabetes is associated with oxidative stress. Antioxidant deficiency is
found either in prediabetes or diabetes stages. Free radicals can oxidize pancreatic beta cells, result
inreduced insulin production. After diabetes occurs, this condition will also increase the production of
free radicals so that oxidative stress gets higher. Under hyperglycemic condition, glucose in the form of a
straight chain (aldehyde) is able to modify proteins, lipids, phosphatidylethanolamine, and DNA
(glycation). This reaction of glucose with protein (Maillard reaction) can also occur in physiological
aging. The Maillard reaction will produce various types of advanced glycosylated end products (AGEs).
The buildup of AGEs will cause oxidative reactions with free radical chains, thus accelerating the
occurrence of atherosclerosis, nephropathy, neuropathy, retinopathy, and cataracts in diabetes. The high
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level of glucose in diabetes can also cause autoxidation, producing free radicals in the form of hydrogen
peroxide, and superoxide radicals [16].

Uncontrolled hyperglycemia can cause abundant free radicals in several ways, namely increased
glycolysis, activation of intercellular sorbitol pathways, glucose autoxidation, activation of NAD (P) H
oxidase which depends on protein kinase C, increased flux of the hexosamine pathway, increased
intracellular AGEs formation, increased receptor expression and activation of ligand AGEs and non-
enzymatic glycation.

The mechanism of STZ (C8H15N307) and alloxan in inducing diabetes in experimental animals
proves that toxic compounds (oxidants) can damage pancreatic beta cells. This compound will produce
ROS, lead to an increase in the levels of radical superoxides, hydrogen peroxide and hydroxyl radicals
which can potentially damage macromolecules [17].

5.2. The active compound in date seeds
Dates contain many active compounds that act as antioxidants. The antioxidant capacity of date palm
seeds varies greatly depending on type and origin. The antioxidant level of Moroccan varieties varies
between 10,966-22.86 mmolTrolox equivalent / 100 g DW, 4,807-8,021 mmolTrolox equivalent / 100 g
DW and 0.166-0,112 g / 1 for FRAP, ABTS and IC50 of DPPH respectively. The phenolic and flavonoid
content of date seeds were found between 2697-5342 mg Gallic acid equivalent / 100 g DW and 1224
1844 mg Routine equivalent / 100 g DW respectively [18].The results of high-performance liquid
chromatography (HPLC) analysis, date palm seeds contain the most phenolic compounds, namely
Pyrogallol (59.49), Cinnamic acid (39.24), Benzoic acid (39.02), Ellagic acid (38.32), Catechol (24.68),
Gallic acid (19.08 ), Protocatechuic acid (18.05), Syringic acid (17.84), Vanillic acid (8.33). While the
main flavonoid contents are Hesperidin, Narengin, Rutin, Hespertin, Quercetin, and Kaempferol[19].
Compare to fruit and date seeds, date has more contain of active compounds. Vitamin C, oxidative
value, total phenolic, total flavonoids and more energy and protein content in dates than fruit(Herchi,
Kallel and Boukhchina, 2014). Therefore, consumption of date seeds can be used as a scientific
alternative to improve health and improve disruption of body cell function compared to dates [20].

5.3. The antidiabetic mechanism of date seeds

There is a relationship between high levels of free radicals and diabetes mellitus. The presence of free
radicals will damage pancreatic beta cells so that insulin production is disrupted, lead to diabetes mellitus.
After diabetes mellitus occurs, high free radicals will increase the risk of complications. Dates are proven
to have high flavonoids and phenolics which can increase the capacity of endogenous antioxidants such as
superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) levels and reduce free
radical oxidation products [21], [22]. High antioxidant capacity can reduce oxidative stress, thereby
reducing cell damage, especially pancreatic cells.

The results of other studies showed that date seed extract can stimulate endogenous insulin secretion in
type 1 DM mice induced by Streptozotocin (STZ). C-peptide levels as an indicator of increased
endogenous insulin secretion experienced a significant increase in diabetic mice given dates rather than
that fed insulin alone [23]. The administration of dates in normal mice did not show a hypoglycemic
effect. Therefore, dates are safe for consumption in healthy people. Giving seeds of dates to healthy
controls was also not harmful, which is seen based on liver function tests (ALT, AST, and gamma-GT)
and kidney function (BUN and creatinine), although consumed every day for 8 weeks [24]. The
combination of dates with insulin can also minimize the side effects (toxic) of insulin [25].

A study in vitro, date seed extract 5 mg / mL has a moderate to a good inhibitory effect on a-
glucosidase enzymes (in the range 5,91-51,71%). While the water extract in dates has the best antidiabetic
activity by inhibiting the a-glucosidase enzyme, followed by methanol and ethanol[26]. Inhibition of the
a-amylase enzyme activity is also shown by water extracts compared to other solvents. Inhibition of the
activity of a-amylase and a-glucosidase enzymes is one of the strategies in controlling postprandial
hyperglycemia in diabetesby reducing the speed of carbohydrate hydrolysis. Both of these enzymes
function to hydrolyze starch, disaccharides and long-chain carbohydrates into glucose. Glucose
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absorption in the intestine decreases due to decreased activity of this enzyme. The high inhibitory ability
of these two enzymes is not related to their phenolic levels.

Dates are a source of dietary fiber, phenolic compounds, and natural antioxidants. Giving dates to
diabetic rats can significantly increase body weight compared to those not given dates. Giving dates for
70 days can also increase sperm count, motility and viability in diabetic rats. The higher the concentration
of date palm seeds, the lower the sperm abnormality in diabetic rats [27]. Blood glucose levels also
decrease along with the increasing dose of dates.

A previous studies also proved that date seed extracts can inhibit the activity of a-amylase and
pancreatic lipase[28]. Inhibition of the a-amylase enzyme will inhibit digestion of starch, so that
absorption is inhibited. This lipase enzyme has functions to digest fat so that the fat absorption process
will be inhibited. If the absorption process is inhibited, blood sugar also decreases and diabetes can be
prevented. The use of methanol extract showed the best results in inhibiting lipase enzyme activity.
Phenolic compounds such as gallic acid, catechin, epicatechin, ellagic acid myricetin, quercetin,
kaempferol, resveratrol, and anthocyanins are thought to play a role in inhibiting the activity of these
enzymes.

Dates also reduce pancreatic cancer cell proliferation and DNA damage so that insulin production is
maintained [29].Aliphatic compounds in date palm seeds also have the potential to be anticancer and
antibacterial [30].Glucan compounds in dates can work as antitumors.

6. Conclusion

Dates contain active compounds in the form of polyphenols and phenolics. This compound works as an
antidiabetic by fighting the oxidation of free radicals, repairing pancreatic cells, decreasing lipid
peroxidation in the cell membrane, and inhibiting the a-amylase, pancreatic a-glucosidase, and lipase
enzymes. Consumption of steeping dates can improve blood sugar levels and keep blood sugar levels
normal. Need further research on long-term use in humans.
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