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Abstract: The chemical properties of chrysoeriol-7-O-[2''-O-E-feruloyl]-β-D-glucoside (1), chrysoeriol (2), 

and isorhamnetin-3-β-D-glucoside (3) from Allium vineale have been investigated as theoretical. RHF/STO-

3G method was used for quantum calculations of chemical properties of these compounds. The structures of 

the compounds were fully optimized and then the results were evaluated by this method. The properties of 

compounds were presented and the utilization of these compounds in various fields was investigated by 

comparison of theoretical results with experimental ones. The experimental antioxidant effects were reported 

previously. The quantum calculations revealed that chrysoeriol (2) was unstable and was prone to react to the 

radical compounds. In brief, a good antioxidant can donate the electron to the radical compound easily. 

Keywords: Activity, flavonoids, theoretical calculation 

Allium vineale Bitkisinden İzole Edilen Flavonoidler Üzerinde Teorik 

Çalışmalar 

Özet: Allium vineale’dan izole edilen kiseriol-7-O-[2''-O-E-ferulil]-β-D-glukosit (1), kiseriol (2) ve 

isorhamnetin-3- β-D-glukosit (3) bileşiklerinin kimyasal özellikleri teorik olarak araştırıldı. Bu bileşiklerin 

kimyasal özellikleri hesaplanırken RHF/STO-3G metodu kullanıldı. Bileşiklerin optimizasyonu ve sonuçların 

değerlendirilmesi bu metodla gerçekleştirildi. Bileşiklerin özellikleri ortaya kondu, ayrıca teorik ve deneysel 

sonuçların karşılaştırılması ile ilgili bileşiklerin değişik alanlardaki kullanımları araştırıldı. Bileşiklerin 

antioksidan özellikleri daha önce rapor edildi. Hesaplamalar, kiseriol (2) bileşiğinin kararsız ve radikal 

bileşiklerle tepkime verme eğiliminde olduğunu gösterdi. Özetle, antioksidan bileşikler radikal bileşiklere 

kolaylıkla hidrojen vermektedir. 

AnahtarKelimeler: Aktivite, flavonoidler, teorik hesaplamalar 

 

1. INTRODUCTION 

Flavonoids are polyphenolic secondary 

metabolites produced by plants abundantly and 

play a significant role in plant physiology [1-5]. 

These compounds are also found in plant-related 

food including fruits, vegetables, herbs, oil nuts as 

well as in beverages such as tea and coffee [6].  

Flavonoids protect plants against oxidative cell 

injury, ultraviolet radiation, pathogens and 
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predators. In addition they control the transport of 

auxins and act as a function of pollination via 

coloration of flowers [7]. The amount of 

flavonoids in fruit and vegetables may vary due to 

the species variety, climatic condition, cultivation 

form, ripeness degree [8]. Moreover, storage and 

culinary process can also affect the content of 

flavonoids [9].  

The estimation of daily dietary intake of 

flavonoids is difficult, due to the high number of 

food sources, their common distribution in plants, 

and diverse form of consumption [10]. Flavan-3-

ols are generally found in tea, flavanones in citrus 

fruits, anthocyanidins in colored fruits such as 

cherries and grapes [11]. The blue, red and violet 

colours of fruits are gained from anthocyanidins 

that increase with the maturation [12]. 

Isoflavonoids (isoflavones, isoflavanones, and 

isoflavonols) are present in legumes [9]. Aromatic 

plants are outstanding source of flavonoids [13].  

Phytochemical investigation on flavonoids 

revealed a large amount of biological effects such 

as anticancer [14, 15], antioxidant [3], anti-

inflammatory, vasodilative, anticoagulative, 

proapoptotic activities [16] and against 

Alzheimer's disease [17].  

Herein, we investigated the chemical properties of 

flavonoids isolated from Allium vineale 

theoretically and presented the relationship 

between the experimental results and theoretical 

calculation results. 

2. MATERIAL and METHODS 

The chemical properties of chrysoeriol-7-O-[2''-O-

E-feruloyl]-β-D-glucoside (1), chrysoeriol (2), and 

isorhamnetin-3-β-D-glucoside (3) from Allium 

vineale were determined as experimental and 

theoretical: The output dates of the molecule 

which was drawn on Chem Draw Ultra 11.0 is 

drawn in Chem 3D. It was calculated theoretically 

by using RHF/STO-3G bases in Gaussion 09W 

programme.These methods and fully optimized 

geometric structures of the compounds using this 

method were determined and evaluated. 

 

3. RESULTS and DISCUSSION 

It was resulted in Table 1 from the calculation on 

Gaussian 09 with RHF/STO-3G of chrysoeriol-7-

O-[2''-O-E-feruloyl]-β-D-glucoside (1), 

chrysoeriol (2), and isorhamnetin-3- β-D-

glucoside (3) from Allium vineale (Figure 1). 

 

 

 

 

Figure 1. Theoretical calculation was executed for the 

compounds isolated from A. Vinaleae. 
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Table 1. The chrysoeriol-7-O-[2''-O-E-feruloyl]-β-D-glucoside (1), chrysoeriol (2), and isorhamnetin-3- β-D-glucoside (3) 

values of  HF, HOMO, LUMO, ∆ (HOMO-LUMO) and dipole moment by using RHF/STO-3G. 

 Chrysoeriol 2 
Isorhamnetin-3-β-D-glucoside 

3 

Chrysoeriol-7-O-[2''-O-E-

feruloyl]-β-D-glucoside 1 

HF -1048.46704928 -1721.74847398 -2249.35232157 

Dipol moment 4.8643 6.8876 7.7399 

HOMO -0.22449 -0.22647 -0.22664 

LUMO 0.18575 0.19306 0.17866 

η = εLUMO–εHOMO 0.41024 0.41953 0.40530 

 

In previous work, we isolated chrysoeriol-7-O-

[2''-O-E-feruloyl]-β-D-glucoside (1), chrysoeriol 

(2), and isorhamnetin-3- β-D-glucoside (3) from 

Allium vineale and presented the antioxidant 

activities [18].  

The order of metal chelating and DPPH free 

radical activity was as follow: chrysoeriol 

(2)>isorhamnetin-3- β-D-glucoside (3)> 

chrysoeriol-7-O-[2''-O-E-feruloyl]-β-D-glucoside 

(1). This result accorded with the theoretical study 

that HOMO values were -0.22449, -0.22647 and -

0.22664 for compound 2, compound 3 and 

compound 1 respectively. High HOMO value 

indicated the electron releasing ability of a 

compound. A good antioxidant can donate the 

electron to the radical compound easily.  

EHOMO is a quantum chemical parameter related to 

the electron donating ability of the molecule. If a 

molecule has high value of EHOMO, it will donate 

electrons to appropriate acceptor molecule of low 

empty molecular orbital energy [19]. 

Ionization potential (I) is defined as the amount of 

energy required to remove an electron from a 

molecule [20]. It is related to the energy of the 

EHOMO through Eq. (1): I = -EHOMO 

The large HOMO–LUMO gap means high 

excitation energies for many of excited states, a 

good stability and a high chemical hardness [21]. 

A small frontier orbital gap is more polarizable 

and is generally associated with a high chemical 

reactivity, Global hardness (η) can rewritten using 

Koopman’s theorem: η = εLUMO – εHOMO. 

Metal bond strength between interaction of 

acceptor (metal (II) halides) and donor (ligand) 

increases as the energy lowering [22]. In our 

theoretical calculations; chrysoeriol-7-O-[2''-O-E-

feruloyl]-β-D-glucoside (1) has the lowest 

HOMO-LUMO gap, high polarity but a weak 

electron acceptor due to having lower LUMO. 

Isorhamnetin-3- β-D-glucoside (3) is the best 

electron acceptor because of having highest 

LUMO. 

4. CONCLUSION 

Asa result of theoretical calculations; we can 

assume that chrysoeriol (2) is unstable and tend to 

react to the radical molecules. In brief, a good 

antioxidant can donate the electron or hydrogen to 

the radical compound easily. It may be effective 

as destroying the cell structure of harmful 

microorganisms in the metabolism. 
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