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Abstract. This study was conducted during the season 2020-2021 in the laboratories of the
College of Agriculture, the University of Basra, and the Technical Institute of the Southern
Technical University to study two types of buckthorn fruits, namely Tuffahi and Earmotiun
fruits, and the concentration of GABA was estimated in both varieties before maturity and
full maturity. (HPLC) was used to determine the concentration of this vital substance and
the results showed the presence of this acid in a higher concentration in the fresh phase of
both cultivars, while the concentration of GABA in the pome fruit was higher than in the
Emotion fruit. and microorganisms. It has many important and health-promoting functions.
There are not many studies about this acid and its presence in plants, so this study aimed
to confirm the presence of this acid in the fruits of buckthorn.
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1 Introduction

GABA (Gamma-Aminobutyric Acid) is a non-protein, four-carbon amino acid found in
plants, animals, and microbes. This acid is an inhibitory neurotransmitter in the brain that affects
personality and stress management. It is a metabolic product of plants and microorganisms
created by decarboxylation of glutamic acid [1-3]. Detected in a variety of traditional foods
resulting from microbial fermentation, these foods are safe and environmentally friendly. It also
has the potential to offer new health-beneficial products rich in GABA. Since glutamate
decarboxylase catalyses the synthesis of GABA, the best fermentation conditions are largely
determined by the biochemical properties of the enzyme [4-7]. In a study tea leaves, mulberry
leaves, tomatoes, animals, lactic acid bacteria (LAB), yeasts, and melds all were found to
contain GABA. [8-10]. Tempeh (fermented soybeans) Dade (fermented buffalo milk), Assam
durian (fermented durian), bar singsong (fermented cassava), ikan budu (fermented fish), sake,
sake yogurt, sourdough, raspberry beer, kimchee cheese, and zeltar All are examples of
fermented foods and drinks that contain GABA [11-12]. The presence of Y-aminobutyric acid
(GABA) has also been detected in the fruits of sea buckthorn, which is widely cultivated in the
warm tropical regions of Asia, Africa, and Europe [13]. The fruits contain many important
chemical compounds in addition to nutrients, such as vitamins, sugars, organic acids, alkaloids,
polyphenols, and saponins [14]. Buckthorn fruits are popular with a taste that is acceptable to
most people. It is widely consumed in Asian countries as a food, in addition to being used as a
folk medicine for thousands of years [15] used to relax and improve sleep [16]. In the past few

IMDC-IST 2021, September 07-09, Sakarya, Turkey

Copyright © 2022 EAI

DOI 10.4108/eai.7-9-2021.2314934


mailto:%7Bbushrafadhil1@gmail.com,%20firas.alassadi@stu.edu.iq,%20abdulkareem.abd@uobasrah.edu.iq%7D

years, the fruit has been commonly used to treat tiredness, fatigue, and anaemia. Several studies
have emerged confirming the use of buckthorn in the treatment of some tumours, as an anti-
inflammatory, memory improvement, and liver preventative, in addition to its calming effect
[17-20]. Minerals such as potassium, calcium, sodium, and others are known for their
importance to human health. To live a healthy life, these components must be present in
sufficient proportions in the human diet [21]. The chemical composition of jujube, which plays
an essential function in human health, is unknown. There has been little research on the mineral
composition of jujube fruit and leaves [22, 23]. The majority of studies focused on the content
of the pulp and seed oil. These oils constitute 12.35 percent and 37.5 percent of the dry weight
of the pulp and seeds, respectively, and are used for medicinal and pharmaceutical applications
(blood pressure, antioxygen, hypothermic) [24-26]. The present study was conducted to
determine the concentration of the active substance GABA (gamma-aminobutyric acid) in two
cultivars of buckthorn fruits during the pre-ripening and full-ripening phases, that is, in February
and March, respectively. The fruits were collected from the trees of the Hartha orchard, north
of Basra Governorate, and the two cultivars Al-Tuffahi and Al-Armouti.

2 Chemicals and Equipment

Sigma-Aldrich provided the Y--aminobutyric acid (GABA) (St Louis, MO, USA).
Methanol, ortho-phthalaldehyde (OPA), B-mercaptoethanol (BME), sodium tetraborate,
ascorbic acid, formic acid, and other analytical grade chemicals were obtained via HPLC from
Media Company, Inc (Fairfield, USA). J&K Chemical Ltd provided the information (Shanghai)
A Shimadzu liquid chromatography system comprising an LC-20AD solvent delivery system
(pump), an SPD-20A photodiode array reagent, and a SIL-20ACHT injector with a 50 ul ring
volume was used for HPLC chromatography. For data collection and processing, use LC version
1.25. (Shimadzu, Japan). For this study, a Princeton SPHER C18 (25 cm 4.6 mm ID, 5) was
used. Preparation of samples.

2.1 Preparation of Samples

To estimate the concentration of Y-aminobutyric acid (GABA) in both pre-ripening and fully
ripened buckthorn cultivars, samples were collected from both Tuffahi and Earmutiun cultivars
in February and March from one of the Hartha orchards. In the north of Basra Governorate. The
samples were kept in special bags and transported directly to the laboratory at room temperature.
The samples were washed in distilled water, then cut into small strips, then dried, and ground
into a powder using an electric mill. Finally, all samples were wrapped in straw bags and stored
at (-20 °C) for the analysis process.

2.2 Extraction of Samples For Analysis Using Sonication Technology

To perform the analysis process using HPLC technology, samples must be extracted from the
two cultivars used in this study, Tuffahi and Earmutiun, deionized water is added to the pre-
crushed samples and sonication is performed at room temperature for 60 minutes, thousands of
Vacuum small bubbles in the solution during sonication. Cavitation is the process of bubbles
breaking down in a solution. This causes intense vibrational vibrations in the cavity field,
shattering chemical connections like those between water molecules, separating clumps of
molecules, and enabling mixing. When dissolved gas is vibrated, for example, gas bubbles
clump together and exit the solution more easily. The sound waves' energy causes friction in the
solution, which produces heat. To stop a sample from heating up and insulting. After the



sonication was terminated, the extract was centrifuged at 3000 rpm for 20 min. The supernatant
was separated and stored at 0°C for analysis by HPLC technology.
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Fig 1. Sonication instrument for extraction of GABA.

2.3 Preparation of Derivatization Reagent

A derivation reagent has been made. As follows, 150 mg o-phthaldialdehyde was combined
with 3 mL methanol, 27 mL 0.1 M tetraborate sodium (pH 9.5), 500 pl-mercaptoethanol, and
30 mg ascorbic acid in a mixture that included 3 mM methanol.

a) HPLC Analysis

500 ul of sample was combined with an equivalent volume of derivatization reagent, vortexed
for 20 seconds, filtered, and injected into the HPLC apparatus for analysis. At 336 nm, the
GABA spectrum was obtained. Methanol (a) and 0.05 percent formic acid were used as rinse
solvents (b). The injection volume was 12 pl and the flow rate was 0.6 ml per minute. The
gradient programme went like this: 0-14 minutes: 30% - 25% of b; 14-19 minutes: 24% - 32%
of b; 19-25 minutes: 34% of b; 19-25 minutes: 34% of b.

.45

40 GABA dard

.30
.25
.20
+15

AU
© © 0o © © o © o © ©

34777

2804 ‘
.10 1555 : 2055
.05 [ 44
.00 J

0 5 10 15 20

TIME (min)
Fig 2. HPLC chromatograms of GABA from standard and ZT1 fruit.
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Fig 3. HPLC chromatograms of GABA from standard and ZT2 fruit.
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Fig 4. HPLC chromatograms of GABA from standard and ZE1 fruit.
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Fig 5. HPLC chromatograms of GABA from standard and ZE2 fruit.



2.4 Preparation of standard solution

Methanol was used to make the stock standard solution with 230 pg/mL beta-aminobutyric acid
(GABA).

b) Calibration of GABA.

For the linearity studies, nine different concentrations of Y-aminobutyric acid (GABA) were
used. Peak area versus concentration showed a linear calibration curve for all samples in the
100-900 pg/ml concentration range. The linear regression equations for GABA are found to be
Y =5.5947X + 278.67. The calculated regression coefficient values (0.9983) indicated a high
degree of linearity.
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Fig 6. Shown the calibration curve of GABA.
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Fig 7. Shown the GABA content in several ziziphus fruits.



3 Results and Discussion

Figures (2-5) show the chromatography of the GABA standard and four samples (ZT1,
ZT2, ZE1, and ZE2), and the results of HPLc are shown in Table (1). The concentration of
GABA in ripe Tuffahi and Earmutin was higher than that in unripe sea buckthorn fruits where
the concentrations were all the following [ZT1 (572 pg/ml), ZT2 (840 pg/ml), ZE1 (282 pg/ml)
and ZE2 (635) micrograms/ml.

Table 1. Show the concentration of GABA in Ziziphus fruit.

Samples The area under the curve Conc of GABA (pg/ml)
(AUC)
ZT1 3477 572
772 5100 840
ZE1l 1877 282
ZE2 3845 635
GABA Standard 1600 230

As a result, the therapeutic effect of GABA depends on the amount of sea buckthorn consumed
during food. For example, Diana presented her research on the amount of (GABA) a person
consumes to influence blood pressure reduction and discovered that a daily intake (10-70 mg)
is effective in lowering blood pressure. The same study also found that eating an amount (200
g) of ripe buckthorn has a significant sedative effect [27]. In another study conducted by (Okay)
and others on several volunteers, each of them ate an amount (26.4 g) of (GABA) and found
that this substance leads to a reduction in sleep disturbances, insomnia, and depression. (65%)
of them [28]. The researcher (Lnoue) conducted a study on 39 patients with moderately high
blood pressure, ranging in age from (28 - 81) years, with an average of (54). Year. They were
given a dose of GABA with fermented milk. And the researcher found a decrease in their blood
pressure within (2 - 4) weeks [29].

5 Conclusion

From the current study, we find that GABA is present in the fruits of Tuffahi and Earmotiun.
We also found that "the percentage of (GABA) substance increases during the stages of the
growth process to reach the peak concentration at the freshness and full maturity. Also, it was
found in this study that there is a greater percentage of (GABA) in the fruits of Tuffahi compared
to the fruits of Earmotiun.
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