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Abstract 

Four solvent fractions were obtained by successive extraction of Ipomoea carnea aerial parts. Five polyphenols 

were isolated and identified by spectroscopic methods from the ethyl acetate (EA) fraction named tiliroside (2) 

and from butanol (Bu) fraction named, apigenin-7β-O-glucoside (3), 3,5- di-O-caffeoylquinic acid (4) and two 

stereoisomers of 3,4- di-O-caffeoylquinic acid (5, 6) in addition to scopoletin (1) from methylene chloride (MC) 

fraction. GC/MS analysis of petroleum ether (PT) and MC fractions showed thirty-three compounds as well as, 

thirteen alkaloids were identified by using UPLC-ESI/MS/MS from alkaloid sub fraction (AK-sF) of MC. 

Insecticidal potentials of different fractions and the pure isolated compounds were evaluated for the first time on 

Aphis craccivora and Bemisia tabaci. The obtained results indicated that alkaloid sub fraction was the most 

potent against the two insects. Biochemical investigations of different six enzymes elucidated mode of action of 

the most potent fraction. Antioxidant activity of  I. carnea fractions and pure compounds was performed against 

DPPH radical. The present study clarified that caffeoylquinic acid (4-6) are mostly responsible for the antioxidant 

activity of I. carnea Bu fraction while the strong insecticidal activity of MC fraction was due to the ergoline 

alkaloids found in its AK-sF. 
Keywords: Ipomoea carnea; Insecticide; antioxidant activity; Alkaloids; Aphis craccivora; Bemisia tabaci. 
 

1. Introduction 

Plant sources have been used for many targets 

since ancient times as they have an extensive 

variation of biological activities [1]. Their biological 

activities are permanently related to the bioactive 

secondary metabolites accumulated in plants mostly 

as a defensive behavior against biotic or abiotic 

stresses [2]. In this respect, the shrub I. carnea family 

"Convolvulaceae" was used in India as antiseptic, 

laxative and to heal hypertension,  venereal, skin and 

rheumatic diseases [3]. 

Seven different polyhydroxylated alkaloids 

identified from I. carnea showed an inhibitory 

activity toward β-glucosidase and β-mannosidase of 

rat lysosomes  [4]. Likewise, the synergistically role 

of six polyphenols identified by HPLC-DAD analysis 

in I. carnea extracts has been reported to heal tumors 

and oxidative stress [5]. Umbelliferon, kaempferol 3-

O-glucoside and kaempferol were separated from EA 

fraction of I. carnea flowers. Also, extracts from 

different parts were evaluated as antioxidant agents 

[6]. A new biflavonoid compound named 

Ipomoeflavoside was purified from I. carnea leaves  

[7]. Alcoholic extracts of different parts of I. carnea 

showed antioxidant and antitumor activities [7]. 

Moreover, hypolipidemic and antidiabetic activities 

of I. carnea alcoholic extract has been described 

using rat model [8]. Flowers methanolic extract had a 

high antioxidant activity, while leaves Bu fraction 

exhibited strong antibacterial and cell line cytotoxic 

activity [9]. Similarly, anticancer activity of 

hyroalcoholic extract of I. carnea has been studied 

in-vivo and in-vitro [10]. Interestingly, the brilliant 

anticancer property of octadecyl p-coumarates 

isomers purified from I. carnea has been recently 

stated  [11].  Despite therapeutic and pharmacological 

properties of I. carnea described above, application 

of the plant extracts in pest and disease control still 

lack. However, essential oil of I. carnea stem and 

root had a repellent effect against Odoiporus 

longicollis [12].  Overall, plant different preparations 

such as volatile oils and solvent extracts have 

developed as a brilliant substitute to common 

synthetic insecticides for the control of agricultural 
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pests in last decades. Mode of action of these 

preparations against insects may interfere with their 

role as repellents, antifeedants, respiration inhibitors 

or hinder the host plant identification [13].  Likewise, 

the larvicidal effects of plant secondary metabolites 

strongly affect the rate of oviposition and adult 

emergence.  

 Aphis craccivora is a very dangerous insect to a 

vast number of agricultural crops, especially legumes 

[14].  A. craccivora is a piercing sucking pest cause 

stunting and distorting in the growing crop with the 

possibility to secrete a honey dew stimulating the 

growth of some molds undesirably diminishing 

photosynthesis. The aphid is the vector of number of 

plant viruses counting peanut mottle virus and 

groundnut rosette virus [15].  White flies, (Bemisia 

tabaci) are a piercing sucking pest like A. craccivora 

which feed on the lower parts of plant leaves of many 

crops such as; cotton, potatoes, tomatoes and 

cucurbits. Also, this insect causes direct and indirect 

damage for plants by sucking sap and as a vector of 

virus diseases [16].   For those reasons, there was an 

urgent need to combat these pests by using control 

methods other than  synthetic pesticides, as they 

cause many harms to humans, plants, animals and 

pollution of environment such as plant extracts. The 

obtainable literature has no informations about using 

solvent extracts or pure compounds of I. carnea to 

limit A. craccivora and B. tabaci populations. So, this 

work aims to obtain solvent fractions with potential 

insecticidal activity and to identify its active 

ingredients as well as studying the possibility of 

using these ingredients as natural antioxidants. 

 

2. Materials and methods 

2.1. Chemicals  

Chitin from shrimp shells, acetyl choline bromide, 

guaiacol, 1-chloro-2,4-dinitrobenzene (CDNB), 

reduced glutathione (GSH), dinitro salicylic acid 

(DNSA), 1,1-Diphenyl-2picrylhydrzyl (DPPH), 

sodium lauryl sulphate and diazoblue B were 

purchased from Sigma-Aldrich (St. Louis, MO, 

USA). Preparative TLC silica gel Merck GF254 

precoated plates (20×20 cm) on aluminum sheets, 

silica gel (60-120 µm) for column chromatography 

India, polyamide S6 (Merck) for column 

chromatography, organic solvents, ammonia solution 

25%, hydroxyl amine hydrochloride, α-naphthyl 

acetate and β-naphthyl acetate were obtained from 

Edwic Company.  

 

2.2. Plant material  

Ipomoea carnea "Convolvulaceae" aerial parts 

were collected from the road between Jadela and 

Sandob in the city of Mansoura (31.04283oN - 

31.40627o E), Egypt in August 2020, the collected 

plant was identified by prof. Dr. Ibrahim Mashaly 

and Dr. Maha El-Shamy, Botany department, Faculty 

of science, Mansoura University according to Boulos  

[17]. A herbarium specimen was deposited in 

Herbarium of Botany department, faculty of science, 

Mansoura University under a special collection of A. 

El-Rokh. 

 

2.3. Phytochemistry of I. carnea 

2.3.1. Extraction and liquid-liquid partitioning 

 The dried powder of Ipomoea carnea (8 kg) was 

extracted by methanol (16 L x 5). Crude methanol 

extract  was concentrated using rotatory evaporator to 

volume of 1.5 L, then it was completely transferred to 

a separatory funnel containing 4.5 L of distilled H2O. 

Successive extraction was done for the resultant 

extract using organic solvents with different polarities 

to obtain PT (235 g) which defatted with cold MeOH 

to give 50 gm, MC (20.7 g), EA (78.6 g) and Bu 

(23.2 g) fractions. 

 

2.3.2. Column Chromatography (CC) 

2.3.2.1. Silica Gel CC for MC fraction 

MC fraction (15 g) was separated over silica gel 

column chromatography using PT/ EA as eluent 

system with increasing polarities till 50% ethyl 

acetate. Then, 100% MC was used as eluent and 

methanol was gradually added to give six sub 

fractions. Sub fraction III (90 mg) that obtained 

when the eluent solvent system consisted of 100% 

MC gave compound 1 after further purification using 

PTLC (silica gel, EA/PT, 1:4, Rf = 0.44, 7 mg). Sub 

fraction V (Alkaloid sub fraction, AK-sF) which was 

obtained at eluent system MC/methanol (90:10) gave 

orange color on TLC with dragendorff's reagent.  

 

2.3.2.2. Polyamide CC for EA and Bu fractions 

EA fraction (30g) was fractionated by polyamide 

column using distilled H2O (2L) followed by H2O-

MeOH gradually till 100% MeOH (1.5L) and then 

added acetone gradually as eluent. Six fractions were 

collected according to their TLC pattern. Fraction III 

(250 mg), which eluted from the polyamide CC by 

MeOH (100%), was purified by preparative TLC 

(silica gel, EtOAC-MeOH-H2O, 14:0.5:0.1) to give 

compound (2) (Rf 0.48, 15 mg). As well as, 

Polyamide column of Bu fraction (15 g) was eluted 

by distilled H2O (3.5L) as initial mobile phase 

followed by 1.5L mixture of H2O-MeOH (1:1) and 

pure MeOH (1L).  Finally, acetone was added 

gradually as eluent. The resultant effluents were 

combined to five sub fractions affording to their TLC 

pattern. Sub fraction II (200 mg), resulted from the 

existing column by H2O:MeOH (50:50), gave by 

preparative TLC (silica gel, EA-MeOH-H2O, 

12:1:0.4) compound (3) (Rf 0.55, 11 mg). Sub 

fraction IV which was obtained at eluent system 

acetone/MeOH (30:70) led to  compound (4) and a 

binary mixture of compounds (5) and (6) after 

purification through TLC (silica gel, EA-MeOH-

H2O, 8.0:1.3:0.2), (Rf  0.36, 13 mg and Rf  0.59, 15 

mg respectively). 
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 Figure 1: Chemical structures of compounds (1-6) 

 

2.3.3. Characterization of separated compounds  

 The structural characterization of the bioactive 

compounds (1-6) (Figure 1) was carried out by 

proton nuclear magnetic resonance (1H NMR) using 

Bruker 400 and JEOL 500 MHz spectrometers in 

CD3OD, DMSO and CDCl3 with tetramethylsilane 

(TMS) as an internal standard. 

Scopoletin (1): 

A pale yellow residue (7 mg), 1H NMR (500 

MHz) in (CDCl3), δH 6.27 (d, J  9.5 Hz, H-3), 7.60 (d, 

J  9.5 Hz, H-4), 6.85 (s, H-5), 6.92 (s, H-8), 3.96 (s, 

OCH3). U.V cm -1 : 280, 344 and after adding shift 

reagent (Sodium acetate) 278, 344 and 390. 

Tiliroside (2):  

Amorphous yellow powder, (15 mg), 1H NMR 

(400 MHz) in DMSO-d6, δH 5.72 (d, J  1.0 Hz, H-6), 

5.85 (d, J  1.0 Hz, H-8), 7.90 (d, J  8.7 Hz, 2H-2',6'), 

6.78 (d, J  8.7 Hz, 2H-3',5'), 5.28 (d, J  7.4 Hz, H-1"), 

3.40 (m, H-2"), 3.26 (m, H-3"), 3.17 (m, H-4"), 3.23 

(m, H-5"), 4.30 (dd, J  1.3, 11.9 Hz, 1H-6a), 4.00 (dd, 

J  6.3, 11.9 Hz, 1H-6b), 7.36 (d, J  8.6 Hz, 2H-2"', 

6"'), 6.79 (d, J  8.6 Hz, 2H-3"', 5'"), 7.36 (d, J  16.0 

Hz, 1H-7"') and 6.14 (d, J  16.0 Hz, 1H-8"'); 13C 

NMR (100 MHz, DMSO-d6) δC 154.3 (C-2), 132.6 

(C-3), 175.1 (C-4), 161.3 (C-5), 102.4 (C-6), 161.3 

(C-7), 96.0 (C-8), 157.4 (C-8a), 104.5 (C-4a), 120.8 

(C-1'), 130.4 (C-2',6'), 115.1 (C-3', 5'), 160.4 (C-4'), 

102.5 (C-1''), 74.2 (C-2'',5"), 76.5 (C-3''), 70.0 (C-4''), 

63.7 (C-6''), 113.1 (C-8"'), 145.1 (C-7"'β), 124.1 (C-

1'''), 130.3 (C-2''', 6'''), 116.2 (C-3''', 5'''), 160.7 (C-

4'''), 166.5 (C-9"'). 

Apigenin-7β-O-glycoside (3):  

Amorphous yellow powder, (11 mg), 1H NMR 

(400 MHz) in (CD3OD), δH 6.65 (s, H-3), 6.50 (d, J  

2.0 Hz, H-6), 6.82 (d, J  2.0 Hz, H-8), 7.88 (d, J  8.7 

Hz, 2H-2', 6'), 6.92 (d, J  8.7 Hz, 2H-3', 5') and 5.07 

(d, J  7.0 Hz, H-1''), 3.50 (m, H-2"), 3.50 (m, H-3"), 

3.56 (m, H-4"), 3.42 (m, H-5"), 3.94 (dd, J  1.8, 12.4 

Hz, 1H-6a) and 3.72 (dd, J  5.6, 12.4Hz, 1H-6b). 

3,5- di-O-caffeoylquinic acid (4):  

Yellow powder, (13 mg), 1H NMR (400 MHz) in 

(CD3OD), δH 1.86-2.15 (m, H-2a), 2.27 (dd, J  3.3. 

15.5 Hz, H-2b), 5.53 (td, J  10.8, 10.8, 5.0 Hz, H-3), 

3.91 (dd, J  3.3, 10.0 Hz, H-4), 5.39 (td, J  6.0, 6.0, 

3.2 Hz, H-5), 1.86-2.15 (m, 2H-6), 7.07 (d, J  1.8 Hz, 

H-2'), 6.79 (d, J  8.2 Hz, H-5'), 6.95 (dd, J  1.8, 7.9 

Hz, H-6'), 7.61 (d, J  15.8 Hz, H-7'), 6.42 (d, J  15.8 

Hz, H-8'), 7.09 (d, J  1.9 Hz, H-2''), 6.79 (d, J  8.2 

Hz, H-5''), 6.97 (dd, J  1.9, 8.0 Hz, H-6"), 7.60 (d, J  

15.8 Hz, H-7"), 6.31 (d, J  15.8 Hz, H-8"). 

3,4- di-O-caffeoylquinic acid isomers (5 and 6): 

Yellow powder, (15 mg), 1H NMR (400 MHz) in 

(CD3OD), compound (5) δH 1.85-2.35 (m, 2H-2), 

5.69 (td, J  10.4, 10.4, 5.2 Hz, H-3), 5.11 (dd, J  2.7, 

10.2 Hz, H-4), 4.35 (d, J  1.9 Hz, H-5), 1.85-2.55 (m, 

2H-6), 7.03 (d, J  1.9 Hz, H-2'), 6.75 (d, J  8.2 Hz, H-

5'), 6.87 (dd, J  1.9, 8.2 Hz, H-6'), 7.58 (d, J  15.8 Hz, 

H-7'), 6.27 (d, J  15.8 Hz, H-8'), 7.00 (d, J  1.9 Hz, H-

2''), 6.75 (d, J  8.2 Hz, H-5''), 6.89 (dd, J  1.9, 8.2 Hz, 

H-6"), 7.50 (d, J  15.8 Hz, H-7"), 6.19 (d, J  15.8 Hz, 

H-8") and compound (6) 1.85-2.35 (m, 2H-2),  5.62 

(dt, J  3.0,3.0, 8.0 Hz, H-3), 5.19 (m, H-4), 4.15 (m, 

H-5), 1.85-2.55 (m, 2H-6), 7.08 (d, J  1.8 Hz, H-2'), 

6.76 (d, J  8.2 Hz, H-5'), 6.89 (dd, J  1.8, 8.2 Hz, H-

6'), 7.59 (d, J  15.8 Hz, H-7'), 6.31 (d, J  15.8 Hz, H-

8'), 7.04 (d, J  1.8 Hz, H-2''), 6.78 (d, J  8.2 Hz, H-

5''), 6.93 (dd, J  1.8, 8.2 Hz, H-6"), 7.52 (d, J  15.8 

Hz, H-7"), 6.25 (d, J  15.8 Hz, H-8"). 

 

2.3.4. GC/MS analysis  

GC/MS analysis was performed in Central 

Laboratory of Pesticides, Agricultural Research 

Center, using Finnegan SSQ 7000 GC to identify the 

compounds in  PT and MC fractions (7-41) according 

to the details previously documented [18,19]. 

 

2.3.5. UPLC/MS/MS analysis  

Compounds (42-54) found in AK-sF (table 2) 

were separated and quantified in Center for Drug 

Discovery Research and development, Faculty of 

Pharmacy, Ain Shams University, using Waters 

Acquity UPLC H-Class (Milford, MA, USA) and 

Xevo TQ-D micro MS system (Milford, MA, USA) 

with an ESI source operating in positive and negative 

ion acquisition mode according the details by 

Elsherbiny et al [20].  
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2.4. Antioxidant activity  

The radical scavenging activities of crude extract , 

its fractions and sub fractions (12.5-500 µg ml-1) as 

well as the compounds (1-6) at concentrations ranged 

between 5-50 µg ml-1 were evaluated in three 

replicates by using the DPPH assay according the 

details of Darwish et al [21]. 

 

2.5. Evaluation of insecticidal activity  

2.5.1. Rearing of tested pests  

The strains of A. craccivora and B. tabaci were 

separately collected from the farms of Mansoura 

University and were known to be free from 

contamination of insecticides. The colony of aphids 

was maintained on cowpea leaves under natural 

conditions in plastic greenhouse (3 × 2 × 2 m). The 

colony of whiteflies was maintained on cucumber 

leaves in entomological cages (1.5 × 1.5 × 1m) under 

natural conditions. 

 

2.5.2. Bioassay on A. craccivora by spray method  

 The tested plant samples were examined as 

insecticides by spray method on cowpea leaves. Plant 

extracts and their isolated components were 

individually dissolved in Tween 80 in water to 

prepare stock solutions. A series of diluted five 

concentrations was prepared from each stock (Four 

replicates per each concentration). The discs of 

cowpea were made in a diameter of 3.5 cm and 

placed  over agar medium (1.5%) in Petri dishes. Ten 

aphids in each replicate were transferred and 

maintained in a petri dish for 30 minutes before 

treatment. Finally, each petri dish holding aphids and 

cowpea discs was sprayed by the tested sample in a 

total volume of 2 mL, then covered and kept at room 

temperature. Whereas, leaf discs of control were 

sprayed with the same volume of distilled water 

containing Tween 80. Mortality numbers were 

recorded after one day. The mortality percentages 

were corrected by Abbott's formula [22]. The 

corrected mortality percentages of each extract and 

compound were subjected to probit analysis 

according to Finney [23] for obtaining the LC50's, 

LC90's and their confidence limits, as well as slope 

of regression lines (LC-P line). Also, toxicity index 

was measured by using sun's equation [24]. 

 

2.5.3. Bioassay on Bemisia tabaci nymphs 

This trial was conducted on the third instar 

nymphs of B. tabaci.  So, adults of B. tabaci were 

placed in 2 cm diameter clip cages (15 insects/cage) 

containing cucumber plant leaves [25]. After a period 

of 15 days, leaves surrounded by about 30 young 

nymphs were rounded into sections (~2 cm in 

diameter). Then , discs retaining the suitable number 

of nymphs were carefully transferred over agar 

medium (2%) in Petri dishes. A series of diluted five 

concentrations in ppm of I. carnea tested samples 

were applied on the third instar nymphs in a total 

volume of 2 ml. After one day of application, 

mortality was noticed [26]. Also, toxicity index was 

determined by using Sun's equation [24]. 

 

2.5.4. Assay of insect enzymes 

2.5.4.1. Extraction of enzymes from insects  

A number of 50 individuals per each replicate was 

homogenized in 5 mL of ice-cold phosphate buffer 

(50 mM, pH 7.2) using a glass type homogenizer as 

stated by Abdelaal et al [27]. The resultant 

homogenate was then centrifuged at 10000 rpm for 

10 min at 4 ºC.  Insoluble cell debris were discarded, 

and the resultant supernatant was obtained and kept at 

−20 ◦C as a source of the enzymes to be tested.  

 

2.5.4.2. The activity of insect enzymes  

The activity of  -EST and -EST [28], AChE 

[29], (POD) [30], GST [31-32] and CTase [33] were 

evaluated in each supernatant in the presence of 

related substrates. Total protein contents were 

determined by the method of Bradford [34]. 

 

2.6. Statistical analysis 

Data were subjected to one-way analysis of 

variance (ANOVA). The analysis was conducted 

using CoStat software (version 6.400, 798 lighthouse 

Ave, PMB 320, Montere, CA, 93940, USA). The 

significant difference of the means was determined 

by Fishers' least significant difference (LSD) test at P 

< .05. The LC50 and LC90 values of all extracts were 

determined using probit analysis. 

 

Table 1: Chemical constituents identified by GC/MS technique from PE and MC fractions of I. carnea 

Compound Name R.T MF 

Mol

. 

Wt. 

% of 

compounds m/z (ret. int. %) 

PE MC 

p-Isopropyl benzaldehyde 

(7) 
6.83 C10H12O 148 1.06 1.14 

148 (55%) [M+.], 133 (95%) [M+-CH3], 119 

(38%) [C9H11]+,105 (100%) [C7H5O]+, 91 

(41%) [C7H7]+, 77 (55%) [C6H5]+. 

p-Cymen-7-ol (8) 7.86 C10H14O 150 - 1.39 

150(40%) [M+.], 135(100%) [M - CH3]+, 105 

(67%) [C8H9]+, 91 (57%) [C7H7]+, 79 (72%) 

[C6H7]+. 

Thymol (9) 8.05 C10H14O 150 2.93 - 

150 (33%) [M+.], 135 (100%) [M+ - CH3], 

107 (24%) [C9H11]+, 91 (29%) [C7H7]+, 77 

(15%) [C6H5]+. 
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Dodecanoic acid, methyl 

ester (10) 
12.29 C13H26O2 214 0.57 - 

214 (1%) [M+.], 171(7%) [M - C3H7]+, 143 

(11%) [C8H15O2]+, 83 (57%) [C4H7O2]+, 74 

(100%) [C3H6O2].+ 

5,6,7,7a-tetrahydro-4,4,7a-

trimethyl-, (R)-2(4H)-

Benzofuranone (11) 

12.42 C11H16O2 180 - 0.92 

180 (9%) [M+.], 165(3%) [M - CH3]+, 152 

(9%) [M-CO]+, 137 (43%) [C10H17]+, 111 

(100%) [C6H7O2]+, 67 (54%) [C5H7]+. 

Caryophyllene oxide (12) 13.45 C15H24O 220 2.95 1.59 

220 (0.5%) [M+.], 205(2%) [M - CH3]+, 109 

(38%) [C8H13]+, 93 (74%) [C7H9]+, 91 (79%) 

[C7H7]+, 79 (100%) [C6H7]+, 69 (53%) 

[C4H5O]+. 

Ar-Tumerone (13) 14.99 C15H20O 216 1.47 - 

216 (7%) [M+.], 201(9%) [M - CH3]+, 132 

(17%) [C10H12]+, 119 (52%) [C9H11]+, 83 

(100%) [C5H7O]+ 

β-Tumerone (14) 15.66 C15H22O 218 0.39 - 

218 (2%) [M+.], 120(100%) [C9H12]+, 105 

(41%) [C8H9]+, 91 (28%) [C7H7]+ , 83 (40%) 

[C5H7O]+, 55 (20%) [C4H7]+. 

Methyl tetradecanoate (15) 16.06 C15H30O2 242 1.67 0.93 

242 (2%) [M+.], 199(8%) [M - C3H7]+, 157 

(5%) [C9H17O2]+, 143 (16%) [C8H15O2]+, 87 

(55%) [C4H7O2]+, 74 (100%) [C3H6O2].+. 

6-Hydroxy-4,4,7a-

trimethyl-

5,6,7,7atetrahydrobenzofur

an- 

2(4H)-one (16) 

16.96 C11H16O3 196 - 2.66 

196 (3%) [M+.], 178(40%) [M - H2O]+, 163 

(34%) [C10H11O2]+, 135 (48%) [C10H15]+, 

111 (100%) [C6H7O2]+, 95 (55%) [C5H3O2]+, 

79 (50%) [C6H7]+, 67 (54%) [C5H7]+. 

(1R,4R,6R,10R)-4,9,12,12-

tetramethyl-5-

oxatricyclo[8.2.0.04,6]dodec

ane (17) 

17.17 C15H26O 222 - 1.14 

222 (2%) [M+.], 193(3%) [C13H21O]+, 179 

(31%) [C12H19O]+, 161 (14%) [C11H13O]+, 

91 (67%) [C7H7]+, 79 (100%) [C6H7]+, 67 

(74%) [C5H7]+. 

Z-α-Bisabolene epoxide (18) 17.60 C15H24O 220 - 0.96 

220 (3%) [M+.], 179(16%) [C12H19O]+, 147 

(28%) [C11H15]+, 123 (67%) [C9H15]+, 109 

(88%) [C8H13]+, 81 (100%) [C6H9]+, 69 

(74%) [C5H9]+. 

Pentadecanoic acid, methyl 

ester (19) 
17.83 C16H32O2 256 0.68 - 

256 (3%) [M+.], 213 (6%) [M - C3H7]+, 157 

(5%) [C9H17O2]+, 185 (3%) [C9H17O2]+, 143 

(14%) [C8H15O2]+, 87 (41%) [C4H7O2]+, 74 

(100%) [C3H6O2].+ 

8-(4-octen-4-yl)-4-

Cycloocten-1-one (20) 
18.06 C16H26O 234 0.63 - 

234 (3%) [M+.], 191 (29%) [C13H19O]+, 123 

(81%) [C8H11O]+, 109 (28%) [C7H9O2]+, 95 

(86%) [C6H7O]+, 81 (100%) [C5H5O2]+, 69 

(79%) [C5H9]+ 

2-(4a,8-Dimethyl-6-oxo-

1,2,3,4,4a,5,6,8a-octahydro-

2-naphthalenyl)propanal 

(21) 

18.07 C15H22O2 234 - 1.39 

234 (2%) [M]+., 219 (4%) [M - CH3]+, 191 

(22%) [C13H19O]+, 123 (66%) [C8H11O]+, 95 

(100%) [C7H11]+, 81 (95%) [C6H9]+, 69 

(88%) [C4H5O]+, 57 (60%) [C3H5O]+. 

6,10,14-trimethyl-2-

Pentadecanone (22) 
18.17 C18H36O 268 1.86 - 

268 (0.5%) [M+.], 210 (1%) [C15H30]+, 165 

(7%) [C11H17O]+, 124 (17%) [C8H12O]+ , 109 

(41%) [C8H13]+, 95 (48%) [C6H7O]+, 71 

(76%) [C4H7O]+, 58 (100%) [C3H6O].+. 

Isoaromadendrene epoxide 

(23) 
18.44 C15H24O 220 - 2.22 

220 (9%) [M+.], 177(24%) [C12H17O]+, 159 

(29%) [C12H15]+, 121 (55%) [C9H13]+, 107 

(74%) [C7H7O]+, 93 (78%) [C7H9]+, 81 

(100%) [C6H9]+. 

1-Hexadecanol (24) 18.78 C16H34O 242 0.50 - 

242 (0.5%) [M+.], 224 (1%) [M-H2O]+., 196 

(1%) [C14H28]+, 125 (10%) [C9H17]+ , 111 

(31%) [C8H15]+, 97 (60%) [C7H13]+, 83 

(67%) [C6H11]+, 69 (100%) [C5H9]+. 

(E)-octadec-9-en-12-ynoic 

acid (25) 
18.78 C18H30O2 278 - 0.85 

278 (4%) [M+.], 234 (0.5%) [C15H22O2]+., 

195 (3%) [C12H19O2]+, 123 (29%) [C9H15]+, 

111 (38%) [C8H15]+, 95 (69%) [C7H11]+, 83 

(78%) [C6H11]+, 69 (100%) [C5H9]+, 55 

(92%) [C4H7]+. 

9(z)-hexadecenoic acid, 

methyl ester (26) 
19.17 C17H32O2 268 0.65 - 

268 (2%) [M+.], 236 (10%) [C16H30O]+., 194 

(9%) [C13H22O]+, 152 (14%) [C10H16O]+, 

123 (22%) [C9H15]+, 96 (45%) [C7H12]+, 83 

(57%) [C6H11]+, 69 (79%) [C5H9]+, 55 
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(100%) [C4H7]+. 

Hexadecanoic acid, methyl 

ester (27) 
19.65 C17H34O2 270 23.00 20.43 

270 (4%) [M+.], 227 (9%) [M - C3H7]+, 199 

(7%) [C12H23O2]+, 171 (9%) [C10H19O2]+, 

143 (20%) [C8H15O2]+, 87 (71%) [C4H7O2]+, 

74 (100%) [C3H6O2].+. 

n-Hexadecanoic acid (28) 20.42 C16H32O2 256 5.44 6.55 

256 (10%) [M+.], 227 (3%) [C14H27O2]+, 213 

(11%) [C13H25O2]+, 199 (7%) [C12H23O2]+, 

157 (16%) [C9H17O2]+, 129 (34%) 

[C7H13O2]+, 115 (14%) [C6H11O2]+, 73 

(100%) [C3H5O2]+. 

Heptadecanoic acid, methyl 

ester (29) 
21.16 C18H36O2 284 0.68 - 

284 (3%) [M+.], 241 (6%)[C15H29O2]+, 185 

(6%) [C11H21O2]+, 171 (9%) [C10H19O2]+, 

143 (15%) [C8H15O2]+, 129 (6%) 

[C7H13O2]+, 87 (68%) [C4H7O2]+, 74 (100%) 

[C3H6O2].+. 

2-Methyl-1-hexadecanol 

(30) 
22.07 C17H36O 256 - 0.67 

256 (0.5%) [M+.], 139 (7%) [C10H19]+, 125 

(16%) [C9H17]+, 111 (33%) [C8H15]+, 97 

(74%) [C7H13]+, 83 (91%) [C6H11]+, 69 

(100%) [C5H9]+, 55 (88%) [C4H7]+. 

Linoleic acid, methyl ester 

(31) 
22.28 C19H34O2 294 17.42 10.64 

294 (3%) [M+.], 262 (7%) [C18H30O]+., 220 

(1%) [C15H24O]+, 164 (3%) [C12H20]+, 135 

(10%) [C10H15]+, 109 (22%) [C8H13]+, 95 

(52%) [C7H11]+, 81 (81%) [C6H9]+, 67 

(100%) [C5H7]+. 

Oleic acid, methyl ester (32) 22.34 C19H36O2 296 - 21.63 

296 (2%) [M+.], 264 (15%) [C18H32O]+., 222 

(6%) [C15H26O]+, 180 (7%) [C12H20O]+, 97 

(48%) [C7H13]+, 69 (74%) [C5H9]+, 55 

(100%) [C4H7]+. 

11-Octadecenoic acid, 

methyl ester (33) 
22.44 C19H36O2 296 22.92 - 

296 (2%) [M+.], 264 (17%) [C18H32O]+., 222 

(8%) [C16H31]+, 180 (9%) [C13H24]+, 97 

(60%) [C7H13]+, 83 (68%) [C6H11]+, 69 

(79%) [C5H9]+, 55 (100%) [C4H7]+. 

Phytol (34) 22.55 C20H40O 296 0.89 0.60 

296 (0.5%) [M+.], 264 (0.5%) [C19H36]+., 123 

(20%) [C9H15]+, 95 (17%) [C7H11]+, 81 

(27%) [C6H9]+, 71 (100%) [C4H7O]+. 

Methyl stearate (35) 22.77 
C19H38O

2 
298 10.21 7.17 

298 (6%) [M+.], 255 (9%)[C16H31O2]+, 199 

(8%) [C12H23O2]+, 143 (19%) [C8H15O2]+ , 

87 (68%) [C4H7O2]+, 74 (100%) [C3H6O2].+. 

Linoleic acid (36) 22.97 C18H32O2 280 - 6.05 

280 (4%) [M+.], 150 (6%) [C11H18]+., 123 

(9%) [C9H15]+, 109 (21%) [C8H13]+,  95 

(31%) [C7H11]+, 81 (76%) [C6H9]+, 67 

(100%) [C5H7]+, 55 (60%) [C4H7]+. 

Oleic acid (37) 23.06 C18H34O2 282 - 7.39 

282 (1%) [M+.], 264 (6%) [C18H32O]+., 222 

(2%) [C16H31]+, 180 (9%) [C13H24]+, 97 

(60%) [C7H13]+, 83 (68%) [C6H11]+, 69 

(79%) [C5H9]+, 55 (100%) [C4H7]+. 

Octadecanoic acid (38) 23.38 C18H36O2 284 0.80 1.14 

284 (10%) [M+.], 255 (2%) [C16H31O2]+, 241 

(12%) [C15H29O2]+, 199 (7%) [C12H23O2]+, 

185 (16%) [C11H21O2]+ , 129 (12%) 

[C7H13O2]+, 97 (43%) [C7H13]+, 73 (100%) 

[C3H5O2]+. 

Eicosanoic acid, 

methylester (39) 
25.64 C21H42O2 326 2.34 1.09 

326 (3%) [M+.], 283 (7%)[C18H35O2]+, 227 

(3%) [C14H27O2]+, 143 (16%) [C8H15O2]+, 

129 (6%) [C7H13O2]+, 87 (60%) [C4H7O2]+, 

74 (100%) [C3H6O2].+. 

Docosanoic acid, methyl 

ester (40) 
28.33 C23H46O2 354 0.94 - 

354 (4%) [M+.], 311 (4%) [C20H39O2]+, 255 

(4%) [C16H31O2]+, 199 (6%) [C12H23O2]+, 

143 (17%) [C8H15O2]+, 87 (66%) [C4H7O2]+, 

74 (100%) [C3H6O2]+.. 

9-Octadecenoic acid (Z)-, 

2-hydroxy-1-

(hydroxymethyl) 

ethyl ester (41) 

30.38 C21H40O4 356 - 1.45 

356 (0.5%) [M+.], 264 (14%) [C17H28O2]+, 

235 (3%) [C16H27O]+, 207 (6%) [C13H19O2]+, 

151 (8%) [C10H15O]+, 137 (14%) [C10H17]+, 

98 (67%) [C7H14]+, 81 (68%) [C6H9]+, 67 

(79%) [C5H7]+, 55 (100%) [C4H7]+. 
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3. Results and discussion  

3.1. Identification of compounds (1-6) 

Compound 1 was isolated from MC fraction by 

CC and purified by PTLC (c.f. Materials and 

methods) as a pale-yellow residue (7 mg). Compound 

(1) was identified as scopoletin by 1H-NMR  and 

U.V spectra which in agreement with that isolated 

before from Zygophyllum coccineum [35] and from 

the hydro-ethanolic extract of Canarium 

schweinfurthii [36]. Besides, scopoletin has been 

recently identified from other plants related to the 

same genus as Ipomoea cairica ethanolic extract as a 

major compound [37]. 

Compound (2) was isolated from EA fraction as 

amorphous yellow powder and appeared as a dark 

yellow colour with p-anisaldehyde spray reagent. 1H 

NMR and APT 13C NMR spectra showed the 

presence of flavonoid nucleus at δH 5.72 (d, J  1.0 Hz, 

H-6), δC 102.4 and δH 5.85 (d, J  1.0 Hz, H-8), δC 

96.0 for ring A, in addition to AA'BB' system at δH 

6.78 (d, J  8.7 Hz, 2H-3',5'), δC 115.1 and δH 7.90 (d, 

J  8.7 Hz, 2H-2',6'), δC 130.4. The above results 

mentioned of compound (2), tiliroside were in 

agreement with Liu et al [38].  

Compound (3) was purified from Bu fraction as 

amorphous yellow powder and appeared as a pale 

yellow colour with p-anisaldehyde spray reagent. 1H 

NMR spectrum showed that compound (3) was 

identified as Apigenin-7β-O-glycoside which its 

NMR data agreed with those of isolated before [39-

40].  

Compound (4) was isolated as yellow powder and 

appeared as a dark yellow colour with p-anisaldehyde 

spray reagent. 1H NMR spectrum evaluated that 

compound (4) was identified as 3,5- di-O-

caffeoylquinic acid which described by Lee et al. 

[41]. Compounds (5) and (6) were isolated as 

isomeric binary mixture with ratio of (2:1), 

respectively as yellow powder, and dark yellow 

colour emerged up on treating with p-anisaldehyde 

spray reagent. 1H NMR spectrum of compound (5) 

reinforced that compound (5) was identified as 3,4- 

di-O-caffeoylquinic acid [42,43]. As well as, 1H 

NMR spectrum of compound (6) revealed that 

compound (6) is similar to compound (5) with 

different conformation at C4 and C5 which 

oxygenated protons signals of quinic acid appeared at 

δH 4.15 (m, H-5), 5.19 (m, H-4) 5.62 (dt, J  3.0, 3.0, 

8.0 Hz, H-3) [42,43]. 

 

Table 2: Characterization of thirteen alkaloids by positive mode UPLC/MS/MS. 

Compounds RT Area% 
Mol. 

Formula 

Mol. 

Wt. 
[M+H]+ [M+Na]+ [M+K]+ 

Ergoline (42) 6.33 0.15 C14H16N2 212 - - 251 

Penniclavine (43) 6.42 0.25 C16H18N2O2 270 - 293 - 

N-trans-feruloyl tyramine (44) 6.98 13.32 C18H19NO4 313 314 - - 

N-cis-feruloyl tyramine (45) 7.30 5.93 C18H19NO4 313 314 - - 

Ergonovine (46) 9.17 0.28 C19H23N3O2 325 - 348 - 

Lysergic acid (47) 9.31 0.16 C16H16N2O2 268  291 - 

Setoclavine (48) 10.96 0.49 C16H18N2O 254 - 277 - 

Elymoclavine (49) 11.04 0.98 C16H18N2O 254 - 277 - 

Isosetoclavine (50) 11.31 1.00 C16H18N2O 254 - 277 - 

Fumigaclavine B (51) 11.65 0.36 C16H20N2O 256 - 279 - 

Chanoclavine I (52) 11.78 0.49 C16H20N2O 256 - 279 - 

Agroclavine (53) 13.93 0.22 C16H18N2 238 - 261 - 

Ergocristine (54) 20.54 3.65 C35H39N5O5 609 610 - - 

 

3.2. GC/MS analysis. 

PT and MC fractions were analyzed by the 

GC/MS technique to identify their major compounds. 

Table (1) displayed the identification of a total of 35 

compounds from the chromatograms of these 

fractions depending on comparing their MS with 

those of their analogous itemized by NIST library. 

The identified compounds can be classified as 

follows:-  Five monoterpenes (7), (8), (9), (11) and 

(16), eight sesquiterpenes (12), (13), (14), (17), (18), 

(21), (22) and (23), one diterpene (34), two saturated 

fatty acids (28) and (38) eight saturated fatty acid 

methyl esters (4), (14), (18), (26), (28), (34), (39) and 

(40), three unsaturated fatty acids (25), (36) and (37), 

five unsaturated fatty acid esters (26), (31), (32), (33) 

and (41) and three oxygenated hydrocarbons (20), 

(24) and (30). 

    Twenty-two compounds were identified in PT 

fraction, hexadecanoic acid methyl ester (27) and 11-

Octadecenoic acid methyl ester (33) were the 

predominant components with percentages of  23.00 

and 22.92, respectively. Also, twenty-three 

compounds were identified in MC fraction, the main 

components were oleic acid methyl ester (32) (21.63 

%), hexadecanoic acid methyl ester (27) (20.43 %) 

and linoleic acid methyl ester (31) (10.64 %). 

Remarkably, ten compounds partitioned themselves 

between PT and MC fractions (7, 12, 15, 27, 28, 31, 

34, 35, 38 and 39).  
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3.3. Identification of alkaloid sub-fraction by 

UPLC/MS/MS positive mode    

Alkaloid sub fraction (AK-sF) was analyzed by 

positive mode UPLC/MS/MS, thirteen alkaloids (42-

54) were identified (Table 2). Identification of the 

bioactive metabolites was based on interpretation of 

MS data as well as the comparison with the available 

literature data. All the proposed compounds from the 

AK-sF were summarized in Table 6. Eleven ergoline 

alkaloids (42, 43, 46, 47, 48, 49, 50, 51, 52, 53 and 

54) were identified in addition to, two phenolic 

compounds (44 and 45). Noticeably, the phenolic 

compounds of N-trans-feruloyl tyramine (44) and N-

cis-feruloyl tyramine (45) in addition to the ergot 

alkaloid of ergocristine (54) represented the highest 

peak areas in AK-sF as 13.32%,5.93% and 3.65%, 

respectively. Overall, the literature data regarding the 

phytochemistry of the plants Ipomoea genus 

displayed that the leading common bioactive 

ingredients are ergoline alkaloids [44]. Remarkably, 

the ergot alkaloids of 42, 45, 48, 51 and 52 have 

previously isolated but from the seeds of four other 

species of Ipomoea genus [45]. To our knowledge, it 

is the first time to report the identification of these 

ergoline alkaloids from I. carnea (41, 42, 45, 46, 47, 

48, 49, 50, 51 and 52).  

 

3.4. The antioxidant activity 

The antiradical activity of the crude extract of  I.  

 
Figure 2:  percentages of inhibition of DPPH radical by I. carnea extract/fractions 

 

carnea and its solvent fractions and sub-fractions 

were compared using DPPH assay (Figure 2). 

Remarkably, Bu fraction had the highest scavenging 

activity against DPPH radical in comparing with 

other tested extract/fractions.  It recorded inhibition 

percentages of  57.05 and 94.32 when tested  at 

concentrations of 100 and 250 µg/ml, respectively 

(Figure 2). The lower the IC50 value, the higher the 

antiradical potential of studied sample. The  findings  

displayed in table (3), exhibited the high antioxidant 

potency of I. carnea Bu fraction ( IC50 : 85.21 µg/ml) 

followed by AK-sF ( IC50 : 93.27 µg/ml) , methanolic 

extract  ( IC50 : 122.67 µg/ml), EA fraction  ( IC50 : 

186.92 µg/ml) ,  MC fraction  ( IC50 : 459.78 µg/ml) 

and lastly  PT fraction ( IC50 : 1582.16 µg/ml). The 

highest  IC50 of I. carnea petroleum ether fraction 

reflects the poor antioxidant potential of this fraction. 

The moderate antioxidant activity of I. carnea 

especially for Bu fraction largely agreed with the 

findings obtained by Abbasi et al [46]. They showed 

that all solvent fractions of I. carnea have notable 

antioxidant activity and n- butanol had the highest 

value of % scavenging of DPPH radical with IC50 

value of 74.65 which was comparable to BHT.  

Noticeably, the crude methanolic extract of I. carnea 

showed higher antiradical activity than all its 

fractions except for butanol fraction and AK-sF, 

reflecting the synergistic potential of their 

constituents as antioxidant agents. 

 

Table 3: IC50 values of DPPH radical scavenging 

activity 

Extracts /pure compounds IC50 Unit 

Methanol extract (MeOH) 122.67 

µg ml-1 

Petroleum ether  fraction (PT) 1582.16 

Methylene chloride fraction 

(MC) 
459.78 

Alkaloid sub fraction (AK-sF) 93.27 

Ethyl acetate fraction (EA) 186.92 

Butanol fraction (Bu) 85.21 

Scopoletin (1) 1766.75 

µM 

Tiliroside (2) 114.33 

Apigenin-7β-O-glucoside (3) 89.1 

3,5- di-O-caffeoylquinic acid 

(4) 
10.34 

3,4- di-O-caffeoylquinic acid 

(5)(6) 
10.41 

BHT 
13.68 µg ml-1 

µM 62.08 
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The antioxidant property of ferulic acid and great 

number of its derivatives  has been reported [47].  

Remarkably, UPLC/MS/MS analysis in this study 

showed that AK-sF had considerable amount of 

feruloyl teramines (44) and (45) represented 19.25%.  

Likewise, the scavenging  of the DPPH radical by 

feruloyl tyramine isomers isolated from MC extract 

of Tinospora crispa has been reported [48]. They 

proved that phenolic alkaloids were more potent than 

BHT as a reference antioxidant. So, it could be 

noticed that the considerable antioxidant activity of 

AK-sF might partially elucidated by the attendance of 

significant amount of feruloyl teramines owning 

antioxidant capacity.  

Antioxidant activity of the purified compounds (1-6) 

were also examined using DPPH assay. The 

antioxidant ability of the above mentioned 

compounds was tested in concentrations ranged 

between 1-50 µg/ml and corresponding IC50 values 

were calculated and the results are presented in Table 

(3). Among the compounds evaluated, the phenolic 

compounds of (4) and the isomer mixture of (5+6) 

which obtained from Bu fraction displayed potent 

activity with IC50 of 10.34 and 10.41 µM, 

respectively. In other words, the previously 

mentioned polyphenols [49] possess antioxidant 

activity  higher than that of BHT as a reference 

antioxidant (IC50 = 62.08 µM). The glucosidic 

flavonoids of (3) and (2) obtained from  I. carnea had 

considerable antiradical property with higher IC50 

values of 89.1 and 114.33 µM, respectively. 

Scopoletin (1) obtained from  I. carnea methylene 

chloride fraction showed poor antioxidant potency 

with  the highest IC50 (1766.75 µM).   

Caffeoylquinic acids are particular secondary 

metabolites biosynthesized via phenylpropanoid 

pathway. These compounds show a defensive 

property in plants against different types of stress 

[50].  They also have a widespread range of possible 

profits with curative properties. The antioxidant 

property of caffeoylquinic acids has been also 

described [51-53]. Obtained data revealed that,  

compounds of (4-6) obtained from Bu fraction as 

caffeoylquinic acids displayed the highest antiradical 

potential against DPPH radical which was more 

potent than BHT as noted by their lower IC50 values.   

 

Table 4: Toxicity of I. carnea extracts against A. craccivora after 24 hrs of treatment. 

Plant species 

(Family) 
Plant extract 

LC50 (ppm) 

and confidence limits 

at 95% 

LC90 (ppm) 

and confidence limits at 

95% 

Slope 

Toxicity 

index at 

LC50 value 

Carnea 

(Convolvulaceae) 

 

Methanol extract 522.00    432.49    621.42 
1404.71 

1064.32       2344.11 
2.98 6.43 

Pet. ether 

fraction 

496.57 

681.18             913.54 
3575.52  2273.20  7969.42 1.78 6.76 

Methylene 

chloride fraction 

33.58 

26.33                42.14 
117.99      86.46     189.37 2.35 100 

Ethyl acetate 

fraction 

169.07                         

132.71              211.89 

596.05 

437.88           949.94 
2.34 19.86 

Butanol fraction 
420.29                             

322.71          549.98 

1755.58 

1178.44         3416.14 
2.06 7.99 

 

Table 5 : Toxicity of I. carnea compounds against A. craccivora after 24 hrs of treatment. 

Plant species 

(Family) 
Plant compounds 

LC50 (ppm) 

and confidence limits at 

95% 

LC90 (ppm) 

and confidence limits 

at 95% 

Slope 

Toxicity 

index at 

LC50 value 

Carnea 

(Convolvulaceae) 

 

Scopoletin (1) 
59.72 

51.10         69.95 

138.82 

108.60      216.06 
3.50 22.67 

Alkaloid sub 

fraction from 

CHCl3 fraction 

13.53 

8.53        20.11 

126.96 

70.45                   357.61 
1.32 100 

Tiliroside (2) 138.04      117.04    161.61 329.85   258.80   506.78 3.39 9.80 

Apigenin-7β-O-

glucoside (3) 

470.89 

391.13                  551.87 

1160.41 

920.71      1724.85 
3.27 2.87 

3,5- di-O-

caffeoylquinic acid 

(4) 

289.19 

244.36           342.56 

725.19 

554.50     1187.96 
3.21 4.68 

3,4- di-O-

caffeoylquinic acid 

(5, 6) 

251.28 

210.13                294.81 

621.58 

488.46        947.12 
3.26 5.38 
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Table 6: Toxicity of I. carnea extracts against B. tabaci after 24hrs of treatment. 

Plant species 

(Family) 
Plant extract 

LC50 (ppm) 

and confidence limits at 

95% 

LC90 (ppm) 

and confidence 

limits at 95% 

Slope 

Toxicity 

index at 

LC50 value 

Carnea 

(Convolvulaceae) 

 

Methanol 

extract 

661.72 

564.55                765.05 

1476.05 

1193.21                       

2115.19 

3.68 12.80 

Pet. ether 

fraction 

1341.15 

1020.18                 1825.87 

6245.41 

3916.20                       

14165.79 

1.92 6.31 

Methylene 

chloride fraction 

84.65 

63.15                            

111.31 

388.74 

258.38                    

778.51 

1.94 100 

Ethyl acetate 

fraction 

422.09 

312.96                  573.56 

2223.28 

1375.49                      

5245.20 

1.78 20.05 

Butanol fraction 
487.10 

368.79    641.56 

2178.70 

1440.76         

 4392.97 

1.97 17.38 

 

Table 7: Toxicity of I. carnea compounds against B. tabaci after 24 hrs of treatment. 

Plant species 

(Family) 
Plant compounds 

LC50 (ppm) 

and confidence limits at 

95% 

LC90 (ppm) 

and confidence limits at 

95% 

Slope 

Toxicity 

index at 

LC50 

value 

Carnea 

(Convolvulaceae) 

 

Scopoletin (1) 

65.66 

55.07                      

77.26 

164.12 

127.68            256.57 
3.22 54.84 

Alkaloid sub 

fraction from 

CHCl3 fraction 

36.01 

28.10                      

45.80 

128.86 

91.79                      

221.29 

2.31 100 

Tiliroside (2) 

296.49                                        

250.37                            

353.08 

755.21                                  

571.30                          

1272.12 

3.16 12.15 

Apigenin-7β-O-

glycoside (3) 

686.96 

589.98                             

791.54 

1490.21 

1209.94                    

2121.44 

3.81 5.24 

3,5- di-O-

caffeoylquinic acid 

(4) 

381.28 

316.13                   

451.73 

1003.06 

769.76                    

1619.65 

3.05 9.44 

3,4- di-O-

caffeoylquinic acid 

(5, 6) 

370.86 

315.28                            

427.55 

814.11 

666.68                    

1129.81 

3.75 9.71 

 

The present findings concerning the isolated 

caffeoylquinic acids (4-6) from  I. carnea agreed with 

those obtained by Hung et al [54] who found that the 

same compounds naturally isolated from Dipsacus 

asper had antiradical activity against DPPH higher 

than that of BHT. Remarkably, the IC50 values 

obtained by Hung et al [54] for 3,4-di-O-

caffeoylquinic and 3,5-di-O-caffeoylquinic acids 

(13.4 and 18.2 µM, respectively), which are slightly 

higher than those obtained in this study. The 

mechanism of the antiradical activity of 

caffeoylquinic acids esters of (4) and the mixture of 

(5) and (6) might be explained by the presence of two 

phenolic rings with catechol structure which are 

extremely powerful radical scavengers as a result of  

their ability to form a stable ortho-semiquinone in 

each phenolic ring [55]. 

 

3.5. Susceptibility of A. craccivora  and B. tabaci to 

the probable insecticides 

The toxicity of crude methanolic extract of I. 

carnea and its solvent fractions PT, MC, EA and Bu 

as well as, AK-sF and compounds (1-6) isolated 

against A. craccivora and B. tabaci was examined 

and compared. Data in (Tables 4 and 6) cleared that 

MC was the most effective fraction against  A. 
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craccivora and B. tabaci with LC50 of 33.58 and 

84.65 µg ml-1, respectively. The toxicity of Me-OH, 

PT, EA and Bu extract/fractions against A. 

craccivora showed LC50 of 522.00, 496.57, 169.07 

and 420.29 µg ml-1, respectively (Table 8). Also, the 

toxicity of the same extract/fractions against B. tabaci 

established the same trend with higher LC50 ranged 

between 422.09- 1341.15 µg ml-1 (Table 6). 

It is worthy to mentioned that, AK-sF and 

scopoletin (1) from MC fraction showed the 

maximum insecticidal activity against A. craccivora 

in comparing to other fractions and pure compounds 

with the lowest LC50 of 13.53 and 59.72 µg ml-1, 

respectively (Table 5). Also, they were showed the 

most effective as toxic against B. tabaci with LC50 of 

36.01 and 65.66 µg ml-1, respectively (Table 7). The 

analysis of the most effective AK-sF by 

UPLC/MS/MS indicated the presence of ergot 

alkaloid compounds (42-54). Previous findings 

regarding AK-sF largely agreed with those recently 

stated [56]. They found that crude extracts derived 

from different morning glories (Ipomoea sp) related 

to the Convolvulaceae family as well as some pure 

ergot alkaloids related to these plants showed strong 

insecticidal activity against Diaphorina citri adults.  

In this context, several reports have documented the 

strong insecticidal potential of alkaloids extracted 

from different plants against larvae or adults of A. 

craccivora [17], Mythimna separate [57] and 

Tripterygium wilfordii [58]. 

 

3.6. Effect of Alkaloid sub fraction (Alk-sF) on 

Insect Enzymes Activity  

The effect of AK-sF on the activities of insect 

enzymes (-EST and -EST, AChE, CTase, GST and 

POD ) were determined as shown in table (8). 

Activity of α-esterase (-EST) was slightly increased 

with no significance after 24 hrs. of the treatment. 

While  the β- esterases (β-EST), for the control and 

AK-sF aphid insects showed the activities of 64.03 

and 76.21 µg β-naphthol/min/g b.wt, respectively. 

The non-significant increased activity of defensive 

enzymes (α-/β- esterases) regarding AK-sF -treated 

insects of A. craccivora, showed their likely role in 

metabolizing some constituents of AK-sF. Similar 

observations have been noted for different essential 

oils [59]. Likewise, the use of a sub-lethal 

concentration (LC50) of lectins caused an elevation in 

β-EST activity [60]. Contrarily, some essential oils 

and their nano-emulsions were able to reduce the 

activity of detoxifying enzymes like β-EST and GST 

reflecting a potential role to control cowpea aphid  

[26]. 

The treated sample with AK-sF showed a 

significant reduction (P≤ 0.001) in the activity of 

acetylcholine esterase (AChE) compared to the 

control group with values of 509.5 and 643.8  µg 

AchBr /min/ g b wt., respectively. So, this sub 

fraction may depress the enzymatic hydrolysis of 

acetylcholine , the specific neurotransmitter at nerve 

synapses and neuromuscular junctions. In other 

words, AK-sF had the highest toxicity as pesticide. 

Similarly, Maazoun et al [61] declared that the 

insecticidal activity of Urginea maritima bulb crude 

extract rich in alkaloids was due to AChE inhibitory 

activity of these bioactive molecules. Another mode 

of action of alkaloids toxicity has documented by 

Maazoun et al [61] via increasing membrane fluidity 

permitting the entry of polyphenols into insect cells. 

    Sprayed aphid with AK-sF displayed a significant 

increase (P≤ 0.05) in the activity of chitinase (CTase) 

compared to the control group, where the CTase 

activity values of control and AK-sF were 10.5 and 

30.4 µg NAGA/min/g b.wt., respectively (Table 8). 

Interestingly, different compounds with adhere 

property are able to penetrate the waxy layer and 

reach to chitinous procuticle, thus causing significant 

contact toxicity. For example, tea saponins initiating 

CTase activity have been found to display 

insecticidal activity against Ectropis obliqua by 

disruption not only the insect waxy layer of the 

surface epidermis but also, chitin layer of both 

outside and inside causing serious of damaging 

alternations [62]. Overall, insecticides that affect 

chitin metabolic cycles have been of special attention 

for the control of agricultural pests [63].  

   

 

Table 8: Activity of defensive enzymes of Aphis craccivora adults treated with LC50 of alkaloid sub fraction. 

Treatments 

α-esterase  

activity 

(µg α-

naphthol/min/g 

b wt.) 

β-esterase  

activity 

(µg β-

naphthol/min/g 

b wt.) 

Chitinase 

Activity 

(µg NAGA 

/min/g b 

wt.) 

Acetyl choline 

esterase 

activity 

(µg AchBr 

/min/gm b wt.) 

GST activity 

( mmol 

sub.conjugated 

/min/mg 

protein) 

Peroxidase 

activity 

(∆ 

mO.D./min/ 

mg protein) 

Alkaloid 

sub fraction 
37.33 ±1.56a 76.21± 5.32a 30.4±4.19a 509.5±4.72b 2.57±0.05a 347.33±4.41a 

control 31.13 ±3.54a 64.03±6.54a 10.5±0.67b 643.8±3.18a 1.92±0.04b 242.33±1.45b 

LSD (0.05) 10.76 23.41 11.78 15.81 0.35 12.89 

F 2.56 2.09 21.82 556.54 109.26 511.47 

P 0.18 0.22 0.01 0.00 0.0005 0.00 

GST, glutathione-S-transferase; F, F-test; P, P-value 
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On the basis of this criterion, the CTase activity in 

our study was significantly increased after treatment 

with AK-sF representing that this alkaloidal sub 

fraction might be used in the biodegradation of chitin, 

which leads to aphid death. In this context, some 

reports have documented the strong insecticidal 

activity of some fungal metabolites or plant extracts 

through induction of CTase activity [63-65].  

According to the presented data in (Table 8), AK-sF 

significantly increased glutathione-S-transferase 

(GST) and peroxidase (POD) activity in A. 

craccivora when compared with control group. Some 

previous studies showed that insects secrete these 

enzymes, perhaps as a response to being treated with 

some pesticides to increase their resistance [66]. 

 

4. Conclusion 

 Phytochemicals profiling of Ipomoea carnea 

solvent fractions were done in the present work as 

well as identification of bioactive compounds. A total 

of 35 compounds from PT and MC fractions, by 

GCMS analysis. Five phenolic compounds were 

isolated for the first time from the plant EA and Bu 

fractions. The strong antiradical activity of Bu 

fraction was due its abundance of phenolic 

antioxidants (3-6) particularly caffeoylquinic acids(4-

6). The insecticidal activity of  I. carnea solvent 

fractions/compounds were studied for the first time 

against Aphis craccivora and Bemisia tabaci, crude 

alkaloids sub fraction (AKsF) showed the highest 

insecticidal activity. The insecticidal activity of  

AKsF was mostly due to its inhibitory activity 

against AChE. UPLC/MS/MS analysis of AK-sF 

showed the presence of feruloyl tyramines (44-45) 

and the ergot alkaloid of ergocristine (54) in high 

peak areas. 
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