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Abstract: 

LC-HR-MS-coupled metabolic profiling of the methanol extracts from different parts 

of Syzygium cumini (L.), which was extensively identified via DNA fingerprinting, led 

to dereplication of 24 compounds. Cytotoxic investigation highlighted both the 

leaves and seeds extracts as the most potent, against both MCF-7 and MDA-231 Cell 

lines, with IC50 value of 5.86 ± 0.63µg/ml and against HCT -116 cell line, with IC50 

value of 1.24±0.09 µg/ml, respectively. A molecular docking study was performed on 

the dereplicated compounds, which highlighted myricetin-3-glucoside (7), myricitrin 

(12), reynoutrin (15) and quercitrin (16) as the top scoring ligands within the protein 

active site (FIH-1). Interestingly, the extracts were also significant against 

streptozotocin-induced diabetes in the order of flowers > seeds > leaves with BGL 

level of 98.9±4.3, 123.2±4.9 and 132.8±5.9 mg/dl, respectively, compared to 

Metformin with 84.6±2.3 mg/dl, after 4 weeks of the treatment. The study highlights 

the health benefits of Syzygium cumini (L.) as a promising cytotoxic and antidiabetic 

natural source. 

Keywords: Syzygium cumini, metabolic profiling, cytotoxic, molecular docking, anti-

diabetic. 

Experimental 

Plant material 

Samples of fresh (leaf, seed, flower and fruit) of S. cumini were collected from 

different botanical gardens in Egypt. The plant was authenticated by prof. Dr / Reem 

Samir Hamdy, Botany Department, Faculty of Science, Cairo University. A voucher 

specimen (Ca-ph-Cog-4-8-20) was kept in the herbarium of Pharmacognosy 

Department, Faculty of Pharmacy, Cairo University.                          

                                                                                 

                             C for further analysis. 

Genetic profiling of Syzygium cumini (L.) 

DNA fingerprinting is promising tool for the authentication of medicinal plant species 

and for ensuring better quality herbs and nutraceuticals. This is especially useful in 
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species or varieties that are morphologically and/or phytochemically 

indistinguishable. DNA fingerprinting ensures presence of the correct genotype but 

does not reveal the contents of the active principle or chemical constituents. Hence, 

DNA analysis and pharmacognostic techniques for chemo profiling such as TLC, HPLC, 

etc. must be used hand in hand rather than in isolation. Proper integration of 

molecular techniques and analytical tools will lead to the development of a 

comprehensive system of botanical characterization that can be conveniently 

applied at the industry level for quality control. More recently, molecular marker 

systems based on the Polymerase Chain reaction (PCR) technique have become a 

valuable tool for fingerprinting and identification. ISSR marker is considered a good 

marker for genetic mapping and population studies due to their abundance and the 

high degree of polymorphism between individuals with a population of closely 

related genotypes (Weising et al. 1994). Thus, the objective of the present study was 

to identify molecular fingerprints for the Syzygium cumini (L.) skeels by using ISSR 

markers. 

DNA isolation procedure: The bulked DNA extraction was performed using DNeasy 

plant Mini Kit (QIAGEN).  Isolation protocol of DNA was as follows: 

1- Plant culture were ground using liquid nitrogen to a fine powder, then, the 

powder was transferred to an appropriately sized tube. 

2- Then, 400 µl of buffer AP1 and 4 µl of RNAse a stock solution (100 mg/ml) 

were added to a maximum of 100 mg of ground fungi culture then vortexed 

vigorously. 

3- Mixture was incubated for 10 min at 65oC and mixed 2-3 times during 

incubation by inverting tube. 

4- Then, 130 µl of buffer AP2 was added to the lysate, mixed and incubated for 

5 min on ice. 

5- Lysate was applied to the QIA shredder spin column sitting in a 2 ml 

collection tube and centrifuged for 2 min at maximum speed (10.000 rpm). 

6- Supernatant from step 5 was transferred to a new tube without disturbing 

the cell-debris pellet.  Typically, 450 µl of lysate was recovered. 
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7- Then, 0.5 volume of buffer AP3 and 1 volume of ethanol (96-100%) were 

added to the cleared lysate and mixed by pipetting. 

8- Then, 650 µl of the mixture from step 7 was applied through DNeasy Mini 

spin column setting in a 2 ml collection tube.  Then, centrifuged for 1 min at 

8000 rpm and flow-through was then discarded.  

9- DNeasy column was then placed in a new 2 ml collection tube.  Then, 500 µl 

buffer AW was added onto the DNeasy column and centrifuged for 1 min at 

8000 rpm.   

10-Then, 500 µl buffer AW was added to DNeasy column and centrifuged for 2 

min at maximum speed (10.000 rpm) to dry the column membrane. 

11-DNeasy column was then transferred to a 1.5 ml microfuge tube and 100 µl of 

preheated (65oC) buffer AE was pipetted directly onto the DNeasy column 

membrane. Then, incubated for 5 min at room temperature and centrifuged 

for 1 min at 8000 rpm to elute. 

12-Elution was repeated once as described.  A new microfuge can be used for 

first elute. Alternatively, the microfuge tube can be reused for the second 

elution step to combine the elutes.  

Polymerase chain reaction (PCR) for ISSR (Williams et al. 1990) 

The DNA amplifications were performed in an automated thermal cycle (model 

Techno 512) programmed for one cycle at 94º C for 4 min followed by 45 cycles of 1 

min at 94º C, 1 min at 57º C, and 2 min at 72º C. the reaction was finally stored at 

72º C for 10 min. 
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Gel preparation procedure 

1- Agarose (1.50 gm) was mixed with (100ml) l x TBE buffer and boiled in 

microwave. 

2-  Ethidium bromide (5µl) was added to the melted gel after the temperature 

became 55°C. 

3- The melted gel were poured in the tray of mini-gel apparatus and comb was 

inserted immediately, then comb was removed when the gel become 

hardened. 

4- The gel was covered by the electrophoretic buffer (1 x TBE). 

5- DNA amplified product (15 µl) was loaded in each well  

6- DNA ladder (1Kbp)  mix was used as standard DNA with molecular weights of 

3000, 1500, 1000, 900,800,700,600, 500, 400, 300, 200 and 100 bp. The run 

was performed for about 30 min at 80 V in mini submarine gel BioRad. 

Data analysis 

The similarity matrices were done using Gel works ID advanced software UVP-

England Program. The relationships among genotypes as revealed by dendrograms 

were done using SPSS windows (Version 10) program. DICE computer package was 

used to calculate the pairwise difference matrix and plot the phenogram among 

cultivars (Yang et al. 1993) 

Results 

The ISSR analysis resulted in the amplification of 18 fragments generated by the six 

used primers as shown in tables S1 & S2 and Figure S1. The highest number of 

amplified fragments was 4, specified for primer 4B and primer HB-12. The lowest 

number was 1, specified for HB-15. The three remaining primers HB-9, HB-13 and 

HB-14 obtained equal score number 3.    

Metabolic profiling 

Metabolic profiling of the different methanolic extracts of different parts of S.cumini 

was performed using an Acquity Ultra Performance Liquid Chromatography system 

combined with a Synapt G2 HDMS quadrupole time-of-flight hybrid mass 

spectrometer (Waters, Milford, USA). The reversed phase used during 
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chromatographic separation was B H  18        (2.1 × 100     1.7 μ           

  z ; W       M  f     USA)                g            (2.1 ×       1.7 μ  

particle size), while the mobile phase used during the separation composed of 

purified water (A) and acetonitrile (B) with 0.1% formic acid was added in each 

       . A             f                  f             300 μ /         10% B          

in a gradient manner, then increased to 100% B within 30 min and kept isocratic for 

5 min and finally, linearly returning back to 10% B for 1 min. The temperature of the 

             j          0°            j                                2 μ . B    

positive and negative ionization files were done by using MS Convert software. These 

files were imported to the data mining software MZmine 2.10 for formula prediction. 

Dereplication was carried out on the secondary metabolites from the crude 

methanolic extracts of different parts of S.cumini by the comparison with online 

databases (Table S3 & S4, Figure S2) (Marinlit databases 2015 and the Dictionary of 

Natural Products DNP) (Elsayed et al. 2018, Tawfike et al. 2019). 

Determination of LD50 

In our study, determination of (LD50) of the methanol extracts of different parts 

(leaf, seed, flower and fruit) of S.cumini was done following Karber method (Kärber 

1931). 

Cytotoxic evaluation 

Cytotoxicity against different tumor cell lines, including human breast cancer (both 

MCF-7 cell line and MDA-231Cell lines) and colon cancer (HCT -116 cell line) was 

evaluated using the MTT assay. Results were expressed in terms of the concentration 

required to inhibit cell growth by 50 % relative to untreated cells (IC50) (Table S5, 

Figures S3, S4 and S5). IC50 values were calculated using Graph pad Prism (Prism 

1994) Doxorubicin was used in our study as standard chemotherapeutic drug 

(Mosmann 1983).  

Hypoxia inducible factor (HIF-1 α) is a protein regulator of cancer cells in response to 

hypoxia (oxygen deficiency) to maintain survival and growth of cells. (HIF-1α)     f    

up-regulated in cancer cells promoting tumor growth via its cascade carcinogenesis 

mechanisms (Taabazuing et al. 2016). Over expression of HIF-1α                     

the rapidly expanding, poor vascularized solid tumors including lung cancer breast 

cancer and colon cancer (Tong et al. 2018). The HIF-1α               g          α-
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ketoglutarate and Fe (II)-dependent hydroxylases, including factor InhibitingHIF-1 

(FIH-1). The polyphenolic acids and their ester derivatives; gallic acid (He et al. 2016), 

corilagin , caffeic acid (Choi et al. 2010) and the polyhydroxy compound; quinic acid 

and their chlorogenic acid derivatives (Park et al. 2015) were found to have anti-

cancer activity via inhibition of HIF-1α                            (T     S5, Figures S3, 

S4 and S5). The flavonoid compounds; quercitin (Lee et al. 2008), myricitin, 

dihydromyricitin  and epigallocatechin (Shi et al. 2015) were found also to suppress 

HIF-1α                         ells. Moreover, triterpenes such as betulinic acid was 

found to inhibit the expression of HIF-1α                                     

cells (Karna et al. 2010). 

Molecular docking analysis 

All the molecular modeling calculations and docking simulation studies were 

performed on a Processor Intel(R) Pentium(R) CPU N3510@ 1.99GHz and 4 GB 

Memory with Microsoft Windows 8.1 pro (64 Bit) operating system using Molecular 

Operating Environment (Inc 2016) as the computational software. All MOE 

minimizations were performed until a RMSD gradient of 0.01 Kcal/mol/Å with the 

force field (MMFF94x) to calculate the partial charges automatically. Before 

simulations, the protein was protonated using LigX function and the ligand was 

isolated. Triangle matching with London dG scoring was chosen for initial placement, 

and then the top 30 poses were refined using force field (MMFF94x) and affinity dG 

scoring. The output database dock file was created with different poses for each 

ligand and arranged according to the final score function (S), which is the score of 

the last stage that was not set to zero. 

Docking study of the dereplicated compounds (Table S6) from different extracts of 

 S. cumini was performed in an attempt to show deep insight into the observed 

mechanism of cytotoxic activity against different tumor cell lines (Figures S6 & S7). 

Modeling and docking simulations of identifiable compounds (1-4, 7, 9, 10, 12, 14-

24) were performed using Molecular Operating Environment (MOE) software (Inc 

2016) and the crystal structure of human factor Inhibiting HIF-1α; (PDB:  Z1V) 

(Taabazuing, et al. 2016). 

Antidiabetic evaluation 
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Adult male albino rats of Sprague dawely strain of 130-150 g body weight were used 

in this study. Animals were divided into groups, kept under hygienic conditions in 

plastic cages, maintained at room temperature and had food (standard laboratory 

diet). Metformin (Cidophage®) was used as standard drug. Induction of diabetes in 

rats was done using a single injection dose of streptozotocin (STZ) 50 mg/kg body 

weight by intra peritoneal route (Helmstädter 2008). Blood samples were collected 

by end tail vein cutting method and BGL was determined (Table S7, Figure S8) by 

glucose oxidase method (Enzymatic colorimetric method) (Pepato et al. 2005). 

Experimental protocol for Antidiabetic evaluation 

Rats were divided into 7 groups, 6 rats each (n=6), and received treatment as 

following: 

Group 1: served as the normal control group, received 1 ml normal saline. 

Group 2:  streptozotocin (STZ) - induced diabetic rats and received 1ml saline 

Group 3: streptozotocin (STZ) - induced diabetic rats and received the methanol 

extract of fruits of S. cumini (200 mg/kg, p.o.) for four weeks. 

Group 4: streptozotocin (STZ) - induced diabetic rats and received the methanol 

extract of leaves of S. cumini (200 mg/kg, p.o.) for four weeks. 

Group 5: streptozotocin (STZ) - induced diabetic rats and received the methanol 

extract of seeds of S. cumini (200 mg/kg, p.o.) for four weeks. 

Group 6: streptozotocin (STZ) induced diabetic rats and received the methanol 

extract of flowers of S. cumini (200 mg/kg, p.o.) for four weeks. 

Group 7: streptozotocin (STZ) induced- diabetic rats and received metformin drug 

(100 mg/kg, p.o.) for four weeks, serving as the standard group (Taabazuing, et al. 

2016). 
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Table S1: List of the primer names and their nucleotide sequences used in the      

study for ISSR procedure. 

No. Name Sequence 

1 44B 5`CTC TCT CTC TCT CTC TGC  3` 

2 Hb-9 5`CAC CAC CAC GC   3` 

3 HB-12 5`CAC CAC CAC GC    3` 

4 HB-13 5´ GAG GAG GAG C    3` 

5 HB-14 5´ CTC CTC CTC GC    3` 

6 HB-15 5´   GTG GTG GTG GC  3` 

 

Table S2: Molecular size in base pairs of amplified DNA fragments produced by six 

primers in Syzygium cumini (L.) by using ISSR technique 

Band  

No. 

M.W 

bp 

ISSR Primers 

4B HB-9 HB-12 HB-13 HB-14 HB-15 

1 860 1 - 1 - 1 - 

2 760 - 1 1 - - - 

3 640 - - 1 1 1 - 

4 530 1 - - - - - 

5 420 - - 1 1 1 1 

6 400 1 - - - - - 

7 340 - 1 - - - - 

8 270 - 1 - - - - 

9 245 1 - - - - - 

Total 4 3 4 3 3 1 
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Figure S1: Photograph of electrophoresis of DNA shows ISSR bands of 4B, Hb-9, Hb-

12, HB-14, HB-15.M; marker 
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Figure S2: dereplicated metabolites from different methanol extracts of S. cumini. 

Table S3: A list of dereplicated compounds by positive and negative mode 

metabolomics analysis in different methanolic extracts of different parts of S. cumini. 

No. M/Z Rt. (min.) Name M.formula Chemical 

class 

Ref. 

1 191.0548 0.6554 Quinic acid C7H12O6 phenolic 

acid 

(15) 

2 169.0129 0.9778 Gallic acid C7H6O5 Phenolic 

acid 

(15) 

3 153.0178 1.8904 Protocatechuic acid C7H6O4 Phenolic 

acid 

(15) 

4 633.0732 1.9862 Corilagin C27H22O18 Ellagic 

tannins 

(18) 

5 483.0770 2.0736 1,6-

Digalloylglucose 

C20H20O14 Gallo 

tannins 

(14) 

6 635.0872 2.1973 1,2,6-

Trigalloylglucose 

C27H24O18 Gallo 

tannins 

(14) 

7 479.0825 2.9006 Myricetin-3-

glucoside 

C21H20O13 Flavonoids (19) 

8 937.0953 2.9611 Eugeniin C41H30O26 Gallo 

tannins 

(20) 
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9 303.0138 2.3109 Ellagic acid C14H6O8 Phenolic 

acid 

(14) 

10 305.0689 2.4955 Epigallocatechin C15H14O7 Flavan-3-Ol (22) 

11 787.0998 3.0242 1,2,3,6-

Tetragalloylglucose 

C34H28O22 Gallo 

tannins 

(14) 

12 465.1029 3.14501 Myricitrin C21H20O12 Flavone (21) 

13 939.1117 3.1989 1,2,3,4,6-

Pentagalloylglucose 

C41H32O26 Gallo 

tannins 

(14) 

14 347.0763 3.4756 Syringetin C17H14O8 Flavone (22) 

15 433.0765 3.4062 Reynoutrin 

(Quercetin 3-D-

xyloside) 

C20H18O11 Flavone (23) 

16 447.0923 3.4513 Quercitrin C21H20O11 Flavonol 

glycoside 

(23) 

17 507.1133 3.5535 Syringetin -3-

glucoside 

C23H24O13 Flavonoids (22) 

18 301.0345 3.7967 Quercetin C15H10O7 Flavanol (15) 

19 331.0449 4.2951 Laricitrin C16H12O8 Flavone (22) 

20 285.0395 4.4696 Kaempeferol C15H10O6 Flavonol (15) 

21 473.3623 9.1817 Crategolic acid C30H48O4 Triterpenes (21) 

22 181.0498 10.3782 Caffeic acid C9H8O4 Phenolic 

acid 

(15) 

23 319.0845 10.4772 Dihydromyricetin C15H12O8 Flavanol (19) 
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24 457.3674 11.2453 Betulinic acid C30H48O3  Triterpenes (21) 

 

 

 

Table S4: Distribution of derpelicated compounds by positive and negative mode in 

different parts of S. cumini. 

Compound Leaf Seed Flower Fruit 

Quinic acid + + + + 

Gallic acid ++ ++ ++ ++ 

Protocatechuic acid ++ ++ ++ - 

Corilagin ++ ++ - - 

1,6-Digalloylglucose ++ ++ + + 

1,2,6-Trigalloylglucose ++ ++ + + 

Myricetin-3-glucoside ++ + ++ ++ 

Eugeniin  ++ - - 

Ellagic acid ++ ++ ++ + 

Epigallocatechin ++ ++ ++ + 

1,2,3,6-Tetragalloylglucose ++ ++ + ++ 

Myricitrin ++ + ++ + 

1,2,3,4,6-

Pentagalloylglucose 

 ++ - - 

Syringetin + + ++ + 

Reynoutrin ++ - ++ - 



15 
 

(Quercetin 3-D-xyloside) 

Quercitrin ++ + + - 

Syringetin -3-glucoside ++ + ++ + 

Quercetin ++ ++ ++ ++ 

Laricitrin + + ++ - 

Kaempeferol + + ++ - 

Crategolic acid ++ + ++ ++ 

Caffeic acid ++ + + + 

Dihydromyricetin ++ + ++ + 

Betulinic acid ++ + ++ ++ 

    (++)  High concentration, (+)low concentration, (-) absent. 

Table S5: In vitro cytotoxic activities of the different extracts of S. cumini against 

different cell lines. 

IC50  

Plant part (HCT-116 cell line) (MDA-231 cell line) (MCF-7 cell line) 

10.57±0.51 6.97±0.68 22.63±2.55 Flower 

1.42±0.34 5.86±0.63 26.38±2.72 Leaf 

1.24±0.09 26.97±2.21 40.73±4.98 Seed 

58.05±2.269 >200 >200 Fruit 

1.14 ±0.12 2.04 ±0.22 3.62 ±0.1 Doxorubucin 

(Standard) 

 

IC50: Concentration of the extract causing 50% inhibition of cell proliferation. 
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Mean values (± standard deviation) for triplicate assays. 

 

Figure S3: Dose-response curve of the effect of different extracts (leaf, seed, flower 

and fruit) of S. cumini on cell growth of human breast cancer (MCF-7cell line) 

compared to doxorubicin. Cells were treated with various concentrations (0, 0.1, 1, 

10, 100, 1000 µg/ml) of different extracts. Results are expressed as the mean of 

triplicate independent experiments as mean ± SD (n=3). 

 

 

 

Figure S4: Dose-response curve of the effects of different extracts (leaf, seed, flower 

and fruit) of S. cumini on cell growth of human breast cancer (MDA-MB-231 Cell line) 

compared to doxorubicin. Cells were treated with various concentrations (0, 0.1, 1, 

10, 100, 1000 µg/ml) of different extracts. Results are expressed as the mean of 

triplicate independent experiments mean ± SD (n=3). 
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Figure S5: Dose-response curve of the effects of different extracts (leaf, seed, flower 

and fruit) of S. cumini on cell growth of colon cancer (HCT -116 cell line) compared to 

doxorubicin. Cells were treated with various concentrations (0, 0.1, 1, 10, 100, 1000 

µg/ml) of different extracts. Results are expressed as the mean of triplicate 

independent experiments mean ± SD (n=3). 
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Table S6: Ligand-enzyme complex interactions of the dereplicated compounds fromS.cumini (1-4, 7, 9, 10, 12, 14-24) within the active site of Factor 

Inhibiting HIF (FIH-1). 

Comp. 

No. 

Name S-score 

Kcal/mol 

Hydrogen bond interactions Hydrophobic interactions Other interactions 

1 Quinic acid -4.1180 Asn205, Asn294, Gln147, 

Thr196 

Trp296, Leu186, Leu188, Phe207, 

and His199 

M B with Fe++ 

2 Gallic acid -5.1233 Lys214, Tyr145, Thr196 Trp296, Leu188, Phe207, His199 M B with Fe++ 

H-π T  102 

3 Protocatechuic acid -5.5286 Lys214, Tyr145, Thr196 Trp296, Leu188, Phe207, His199 M B with Fe++ 

 

4 Hydrolysed Corilagin -8.6352 Asn205, Asn294, Lys214 Trp296, Leu188, Phe207, His199 M B with Fe++ 

H-π T  1   

7 Myricetin-3-

glucoside 

-8.9587 Lys214, Gln147, Asp201, 

His199 

Leu188, Trp296, Gln147, Tyr102, 

Arg238, His199 

M B with Fe++ 
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9 Ellagic acid -5.7766 Tyr145, Thr196 Leu188, Trp296, Gln147, Tyr102, 

His199 

M B with Fe++ 

 

10 Epigallocatechin -4.8713 Lys214, Tyr145, Thr196, 

Gln147, Asp201 

Tyr102, Tyr102, Gln147, Trp296, 

Leu188, and His199. 

M bond with Fe++ 

 

12 Myricitrin -9.5838  Tyr102, Leu186, Leu188, Tyr93, 

Arg138, His199, Trp296 

M bond with Fe++ 

 

14 Syringetin -6.7251 Tyr145, Thr196 Tyr102, Leu188, His199, Trp296 M bond with Fe++ 

H-π H  199 

15 Reynoutrin 

 

-7.4290 Lys214, Tyr145, Thr196 Tyr102, Gln147, Arg238, Leu188, 

His199, Trp296 

M bond with Fe++ 

 

16 Quercitrin -4.4148 Lys214, Tyr145, Asp205, 

Asn294, Thr196 

Tyr102, Trp296, His199 M bond with Fe++ 
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π-HGln147 

17 Syringetein -3-

glucoside 

-5.1593 Gln147, Arg238, Thr196, 

Tyr135, Lys214 

His199, Trp296, Arg238, Gln147, 

Tyr102 

M bond with Fe++ 

π-π H  279 

π-HAsn205 

18 Quercetin -6.6472 Tyr145, Thr196 Tyr102, Trp296, His199, Tyr93, 

Gln147 

M bond with Fe++ 

 

19 Laricitrin -6.5765 Tyr145, Thr196 Tyr102, Trp296, His199, Tyr93, 

Gln147 

M bond with Fe++ 

 

20 Kaempeferol -6.1375 Tyr145, Thr196 Tyr102, Trp296, His199, Tyr93, 

Gln147 

M bond with Fe++ 

 

21 Crategolic acid -9.6478  Tyr102, Trp296, His199, Leu188, 

Gln147, Arg238 

M bond with Fe++ 
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22 Caffeic acid -3.5129 Lys214, Tyr145, Thr196 Trp296, Leu188, Tyr102, His199 M B with Fe++ 

 

23 Dihydromyricetin -6.2357 Tyr145, Thr196 Tyr102, Trp296, His199, Tyr93, 

Gln147 

M bond with Fe++ 

 

24 Betulinic acid -8.4600  Tyr102, His199, Leu188, Gln147, 

Arg238 

M bond with Fe++ 

H-π T  102 

Compound 4 was docked as a hydrolyzed product within the active site. 

Compounds 5, 6, and 11 were not docked within the active site because they are ester derivatives of gallic acid.
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A 

 

 

 

 

 

A                                                         B                                                       C 

Figure S6: 3D-docked models of quinic acid (A), gallic acid (green) aligned with 

protocatechuic acid (cyan), ellagic acid (purple), caffeic acid (yellow) (B), corilagin 

(pink) aligned with gallic acid (green) (C) within the active site of factor Inhibiting 

HIF (FIH-1); Fe (II) was shown in turquoise co-ordinating with amino acid residues; 

Asp201, His199 and His279, (shown in cyan). 

 

 

 

 

 

 

                        

                      A                                                                       B 

Figure S7: 3D-docked models of syringetin (green), quercitin (purple), laricitrin 

(yellow), Kaempeferol (cyan), Dihydromyricetin (pink) (A), myricetin-3-glucoside 

(B), within the active site of factor Inhibiting HIF (FIH-1); Fe (II) was shown in 

turquoise co-coordinating with amino acid residues; Asp201, His199 and His279, 

(shown in cyan). 
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Table S7: Effect of anti-diabetic activity different parts of S.cumini on blood glucose 

level (mg/dL) of streptozotocin-induced diabetic rats (n=6) in each group . 

 

Groups 
Blood glucose level (mg/dL) 

 Initial 2 weeks 4 weeks 

Group 1 

(Normal control ) 78.4±1.6 77.2±1.4 76.9±1.4 

Group 2 

(Diabetic control STZ) 
261.2±5.9* 272.3±8.2*● 286.4±7.6*● 

Group 3 

Diabetic rats +Fruits 

(200mg/kg) 

278.6±7.1 193.4±7.3*● 98.9±4.3*● 

Group 4 

Diabetic rats + Leaves 

(200mg/kg) 
269.3±7.4 202.6±5.6*● 132.8±5.9*● 

Group 5 

Diabetic rats +seeds 

(200mg/kg) 

281.4±8.2 206.8±6.7*● 123.2±4.9*● 

Group 6 

Diabetic rats +Flower 

(200 mg/kg) 274.5±6.9 223.2±8.1*● 163.4±5.3*● 

Group 7 

Diabetic rats +Metformin 

drug(100 mg /kg) 283.6±8.5 151.6±4.7* 84.6±2.3* 

 Each value is the mean of blood glucose level (mg/dL) ±  S.E. (n=6). Statistical 

analysis was carried out using one way ANOVA test.  * Statistically significant 

different from corresponding zero time at P<0.0 ● statistically significant different 

from diabetic metformin at P<0.01. 
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Figure S8: Effect of different extracts of S. cumini on blood glucose level 
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