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Abstract

The aims of this research were toanalyze the chemical componentsand to determine the biological activities of Nelumbo
nucifera flower extract onantioxidant activity, hypoglycemic activity, blood chemistry and serum insulin levels in GK/
Jcl rats. The N. nuciferaflower extractwas prepared bymacerating N. nucifera flower powder in 95% ethanol. The chem-
incalcomponents of the extract were analysed using GC-MS.The antioxidant activity was tested using DPPH assay.
To determine the hypoglycemic activity of the extract, the rats were equally divided into 5 groups with 6 rats in each;
groups 1: controlrats received distilled water, group 2: rats received 0.25 mg/kgGlibenclamide, groups 3, 4 and 5:rats
received 100, 250 and 500 mg/kg N. nucifera flower extract, respectively, Blood glucose levels were recordedon day

1, 4, and 8. Onday 8,the blood was collected bycardiac puncture andserum was separated foranalysis of blood chemistry
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andserum insulin levels.The results revealed that 87 chemical components were found intheextract with 5 maincompounds;
Nonacosan-10-ol (26.89 %),n-Hexadecanoic acid (14.51 %),9,12-Octadecadienoic acid (Z,Z2)- (9.47 %), 9, 12,
15-Octadecatrienoic acid, (Z,Z,2)- (6.74 %)and 6a-beta-Aporphine, 1, 2-dimethoxy- (3.02 %), and 82 trace components.
At a concentration of 400 pg/ml, the extract showeda higher antioxidant activity than BHTwith a percentage radical
scavenging of 87.25 + 1.05% and 49.57 + 1.22%, respectively.The extract at doses of 100, 250 and 500 mg/kglowered
the blood glucose levelsof the ratsin group 3,group 4and group 5 closely to those in group 2. However, theserum
insulin levels ofall experimentalgroups and the control group were not significantly different. The results of this study
indicate that N. nucifera flower extractpossesses antioxidant and hypoglycemic activity.The underlying mechanism of
hypoglycemic activity is partially due to the active compounds found in the extract excluding the responsibility of serum

insulin. N. nucifera flower extract is feasiblefor treating people withhigh blood glucose levels or at an initial stage of

diabetes.
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Figure 1 Main chemical components found in N. nucifera flower extract

Table 1 The lists of 82 trace chemical components found in N. nucifera flower extract (GC-MS)

J Sci Technol MSU

No. RT Name of the compound Molecular wiw (%)
(min) formula
1 5.0826 2-Butyl-(2-methylbutylidene)-amine C9H19N 0.01
2 5.1270 N-ethylpyrrolidine C6H13N 0.02
3 6.8133 1-Butanamine, 2-methyl-N-(2-methylbutylidene)- CmHmN 0.03
4 7.3203 Alpha-Humulene C15H24 0.03
5 7.3603 1-Butanamine, 3-methyl-N-(3-methylbutylidene)- CmHmN 0.04
6 13.6725  Tetradecane CMH30 0.06
7 15.1810  Acetic acid C2H4Oz 0.05
8 16.3103 Pentadecane C15H32 0.04
9 17.0491 1-Pentadecene C15H30 0.01
10 18.1598  2-Butanol, 3-methyl-, (S)- CSH120 0.02
11 18.8658 Hexadecane CmH34 0.08
12 19.2270 1-Cyclohexene-1-carboxaldehyde, 2,6,6-trimethyl- CmHmO 0.02
13 20.6359  3-Methylbutanoic Acid CsHmo2 0.03
14 21.3181 Heptadecane C17H36 0.05
15 21.5887 1-Cyclohexene-1-methanol, 2,6,6-trimethyl- CmHmO 0.04
16 21.7139 8-Heptadecene C17H34 0.03
17 22.0138 3-Heptadecene, (Z)- C17H34 0.04
18 22.6504  6(E),8(E)-Heptadecadiene CWH32 0.05
19 23.3885  2-methylbutylidene 2-phenylethyl amine C13H19N 0.02
20 23.6612 Octadecane C18H38 0.07
21 25.9049 Nonadecane C19H40 0.28
22 25.9934 Benzeneethanol CSHmO 0.11
23 26.1179  “2,6-Bis (1,1-dimethylethyl)-4-methyl-phenol C15H240 0.04
24 26.5805  Z-5-Nonadecene C H._ 0.05

19
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Table 1 The lists of 82 trace chemical components found in N. nucifera flower extract (GC-MS) (Cont.)

No. RT Name of the compound Molecular wiw (%)
(min) formula
25 27.2562 1-Tetradecanol CMHBOO 0.01
26 28.0435 Eicosane CZOH42 0.08
27 28.4987  2-Pyrrolidinone C4H7NO 0.04
28 28.5864  2(3H)-Furanone, dihydro-3-hydroxy-4,4-dimethyl- CSHmO3 0.05
29 28.9903 Tetradecanoic acid, ethyl ester CmHazO2 0.04
30 29.6652 Benzenemethanol C7H80 0.50
31 29.7501 1,2 Benzene dicaboxylic acid diethyl ester C12H1404 0.01
32 29.9561 n-Tridecan-1-ol CHHZBO 0.03
33 30.1136 Heneicosane Cz1H44 0.86
34 30.5022 2-Pentadecanone, 6,10,14-trimethyl CmHBGO 0.06
35 30.7724 Henicos-1-ene C21H42 0.03
36 31.0543 Pentadecanoic acid, ethyl ester C17H3402 0.05
37 31.8602 4 - vinyl - guaiacol CQHmO2 0.01
38 32.0683 Docosane C22H48 0.10
39 32.3249 Hexadecanoic acid, methyl ester C17H3402 0.07
40 33.0541 Hexadecanoic acid, ethyl ester C13H3502 2.15
41 33.2026  4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- CGHBO4 0.04
42 33.3953 Benzenemethanol, 4-methoxy- CSHmO2 0.03
43 33.7614 Ethyl 9-hexadecenoate C13H34Oz 0.18
44 33.9774 Tricosane C23H48 1.34
45 34.1374 Phenol, 2,4-bis(1,1-dimethylethyl)- CMszo 0.06
46 34.6257  9-Tricosene, (Z)- C23H4s 0.10
47 34.9405 Heptadecanoic acid, ethyl ester C19H3802 0.04
48 35.5715  4-Vinylphenol CSHSO 0.03
49 35.7782 Tetracosane CzAH50 0.16
50 36.7723 Octadecanoic acid, ethyl ester C20H4002 0.13
51 37.0911 (E)-9-Octadecenoic acid ethyl ester Conast 0.33
52 37.5488 Pentacosane C25H52 1.21
53 37.9162 Linoleic acid ethyl ester Conast 1.46
54 38.1998 1-Pentacosanol C25H520 0.24
55 38.4458  Acetic acid, phenyl- CBHBO2 0.07
56 39.0345 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z2,2)- C20H3402 1.04
57 39.2307 Hexacosane CzeH54 0.15
58 39.3225 Phytol C20H4OO 0.21
59 40.2348 Eicosanoic acid, ethyl ester szH44Oz 0.09
60 40.7100 Tetradecanoic acid Cqust 0.23
61 40.8832 Heptacosane C27H56 1.47
62 41.5286 1-Heptacosanol C27H560 0.59
63 42.3761 Pentadecanoic acid C15H3002 0.64
64 43.3103 (2E,6E,10E)-3,7,11,15-Tetramethylhexadeca-2,6,10,14-tetraen-1-ylformate C21H3402 0.07

65 43.4900 Docosanoic acid, ethyl ester C H O 0.24

448 2
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Table 1 The lists of 82 trace chemical components found in N. nucifera flower extract (GC-MS) (Cont.)

No. RT Name of the compound Molecular wiw (%)
(min) formula
66 44.7086 Palmitoleic acid CmHaOO2 1.91
67 45.1378 Nonacosan-10-one C29H530 0.17
68 45.3375 Behenic alcohol C22H460 0.18
69 45.4612 Benzeneethanol, 4-hydroxy- CsHmO2 0.22
70 45.5416 Heptadecanoic acid C17H3402 0.44
71 46.3456  Squalene CBOH50 0.58
72 46.5224 2-(4-Methylcyclohex-3-en-1-yl)propan-2-yl2-methylbutanoate C15H2802 0.80
73 47.2028 1-Heptadecanecarboxylic acid C13H3502 1.20
74 47.7354 Heptadecene-(8)-carbonic acid-(1) C13H34Oz 2.36
75 48.0783 9-Octadecenoic acid, (E)- C13H34Oz 1.33
76 50.6422  6-Tridecanol, 3,9-diethyl- CWH%O 0.56
77 51.6179 Eicosanoic acid Con4002 0.86
78 52.6977 Z-14-Nonacosane ngH58 1.20
79 53.2191 Nonacosan-10-one C29H530 2.03
80 58.5181 Docosanoic acid szH44Oz 1.82
81 65.9122 1,9-Decadiene, 4,4,7,7-tetramethyl- CMHZS 0.42
82 69.3211 Tetracosanoic acid C.H O 2.43

24 48 2

2. HAYDIEITANAADNIINANABNITAW
anaadaIL
mnmimaaqu‘ﬂfn']séf'ma%afa‘as:’uaa
fIRNANDNLUINAAI87D DPPH assay WU ®1I8NA
ABNITNINANENNINMNIABYUADETE DPPH I AnTua
auduTuiAngula ﬂmmLﬁuﬁugaq@ﬁlﬂumsﬁﬂm
aSait Ao 400 pg/ml fulefidudnmmineyyadaszgit
87.25 + 1.05 % luvmefians BHT fanududwdonin
fulefidudnmindnayyadasziios 49.57 + 1.22 %
(Table 2)

Table 2 Antioxidant activity of N. nucifera flower extract

Samples Concentrations % Radical n
(ng/ml) scavenging

25 7.10 £ 0.43° 3

50 19.77 + 1.94° 3

N. nucifera flower 100 25.61 +1.19° 3
extract 200 64.52 + 0.65° 3
400 87.25 + 1.05° 3

25 8.38 + 0.88° 3

50 14.85 £ 1.67° 3

BHT 100 21.48 + 0.17° 3
200 32.16 £ 1.07° 3

400 49.57 + 1.22° 3

Mean values in the same column with the different superscripts
were significantly different (p<0.05)
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4. WaZIEIsAENANaNIINANAIAILANIARG
mﬂmﬁmm:ﬁﬂ"]mﬁiaﬁmawkmnmy
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Table 3 Effect of N. nucifera flower extract on fasting blood glucose levels in Gk/Jcl rats

Fasting blood glucose levels inGK/Jcl (Mean = S.E.)

Groups
Day 0 Day1 Day4 Day8
1. Control (Distilled water) 133.00 +0.58" 133.00 * 0.58" 134.00 * 0.58" 133.67 + 0.88°
2. Glibenclamide 0.25 mg/kg 134.00+4.51° 75.67 + 1.45° 112.00 + 6.00° 126.67 + 2.73%
3. N. nucifera flower extract 100 mg/kg 131.33 £ 3.38° 100.67 +4.84° 113.00 + 4.04° 113.00 £ 3.79°
4. N. nucifera flower extract 250 mg/kg 137.33 + 3.17° 109.00 +3.78"° 120.00 +2.31° 129.33 + 8.74*"
5. N. nucifera flower extract 500 mg/kg 134.33+2.33° 115.33 £ 1.76° 118.53 +2.58% 136.00 +9.00°

Mean values in the same column with the different superscripts were significantly different (p<0.05)

Table 4 Effect of N. nucifera flower extract on percentage change of blood glucose levels in Gk/Jcl rats

Percentage changeof blood glucose levels (%)

Groups Day 0
Day1 Day 4 Day8
1. Control (Distilled water) 133.00 +0.58° 0.00° 0.00° 0.00°
2. Glibenclamide 0.25 mg/kg 134.00+4.51° 43.53° 16.42° 5.47°
3. N. nucifera flower extract 100 mg/kg 131.33 + 3.38° 23.35° 13.96° 11.11°
4. N. nucifera flower extract 250 mg/kg 137.33 £ 3.17° 20.63° 12.62° 5.83°
5. N. nucifera flower extract 500 mg/kg 134.33+2.33° 14.14° 11.76° +1.24°

Mean values in the same column with the different superscripts were significantly different (p<0.05)

Table 5 Effect of N. nucifera flower extract on blood chemistry in Gk/Jcl rats

o BUN cr CHoL HDL LDL AST ALT ALP ™ ALB GLO
roups

P (mg/di) (mg/dI) (mg/dl) (mg/dl) (mg/dI) (un) (un) (un) (g/dl) (gldI) (g/dI)
1. Control (Distilled water) 13024032 026+000° 87.35£237° 8297+204 1225+039° 8218+386™ 6765+722° 13375:480° 650:077° 476:004° 175004
2. Glibenclamide 0.25 mg/kg 1340£06'b 026+000° 87.93+108° 83574079  1347+033 7943+580° 6328+587° 14300£110° 663+020° 473+006° 190017

3. N. nucifera flower extract 100 mg/kg 1200 +057° 023+000°° 8657 +304° 8280+272° 1277+071°° 7430+709° 5215+590° 12967+190° 658+009° 4.80+007° 1.78+006°
4. N. nucifera flower extract 250 mg/kg 125802  025+001° 9147418 8645+336"  1172:035 100.12:1086° 77.73+441 13200479 676+0.16° 489009 187009

5. N. nucifera flower extract 500 mg/kg 1057 +052° 022+001° 8465+247°  79.90 + 1.98" 11.12+054° 9600+ 1480 6322+1562° 14475:276" 656:074° 471+007° 1.86+004°

Mean values in the same column with the different superscripts were significantly different (p<0.05)

funfvasaiilaia Transaminase = 10-35 U/l), ALT (Alanine aminotrans-
BUN (Blood urea nitrogen = 5-20 mg/dl), Cr ferase = 10-40 U/l), ALP (Alkaline phosphatase = 20-140
(Creatinine = 0.6-1.2 mg/dl), CHOL (Cholesterol <200 mg/ U/l), TP (Total Protein = 6.4-8.3 g/dl), ALB (Albumin =
dl), HDL (High density lipoprotein = 40-59 mg/dl), LDL 3.5-5.3 g/dl), LLazGLO (Globulin = 2.6-4.6 g/dl)
(Low density lipoprotein <100 mg/dl) AST (Aspartate

Table 6 Effect of N. nucifera flower extract on serum insulin levels in GK/Jcl rats

Groups Serum insulin (pIU/ml) n
1. Control (Distilled water) 0.10 + 0.04° 6
2. Glibenclamide 0.25 mg/kg 0.08 + 0.05" 6
3. N. nucifera flower extract 100 mg/kg 0.07 + 0.01° 6
4. N. nucifera flower extract 250 mg/kg 0.08 + 0.02° 6
5. N. nucifera flower extract 500 mg/kg 0.10 £ 0.01° 6

Mean values in the same column with the different superscripts were significantly different (p<0.05)

*Serum insulin in normal rat (1-15 plU/ml)
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