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Abstract

illingtonia hortensis L.f. is commonly known as Cork tree 
belongs to the family Bignoniaceae. It is an important medicinal plant in Southern 
Asia such as India, Burma, Thailand and South China. The leaves of the plant 
were collected freshly and subjected to macro-microscopic, physico-chemical 
and quality control parameters to fix the authenticity and quality standards of the 
plant. Microscopical studies showed the presence of wavy epidermal cells with 
anomocytic stomata; palisade and spongy parenchyma cells; wide pitted vessels 
with tails at one or both the ends; fibres; glandular trichomes up to 50µ with 16 
head cells and unicellular trichomes up to 200µ length. The physico-chemical 
data showed moisture content as 8.42%, total ash 8.93%, acid insoluble ash 
0.098% and alcohol and water soluble extractive values as 5.92% and 24.44% 
respectively. TLC/HPTLC studies of chloroform and alcohol extracts showed 
various spots / peaks at 254nm, 366nm and in derivatized plates (Vanillin-
sulphuric acid reagent). Quality control parameters such as microbial content and 
the heavy metals (As, Cd, Pb and Hg) were found to be within the permissible 
limit. The aflatoxins B1, B2, G1 and G2 were not detected. The study will be 
useful for the identification and authentication of the plant in dry form as well as 
in fresh form. The evaluated phytochemical data will serve as pharmacopoeial 
standards in the near future for any analytical and biological studies.

Keywords: Millingtonia hortensis, pharmacognostical characters, physico-
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Introduction

Millingtonia hortensis L.f. the sole species of the genus Millingtonia belongs to the 
family Bignoniaceae (Lindley and Moore, 1866) and originated from South-East 
Asia and South Asia (Gamble, 1921). It is also found in Central India, Myanmar 
(Burma) and Thailand. In India it is widely distributed and cultivated in many 
parts including the semi-arid regions of Rajasthan (Kaushik and Saini, 2008). 
The plant is commonly known as Indian Cork tree. Some of its other names 
are Akas Nim, Nim Chameli, Betati Nim, Mini Chameli, Maramall, Tree jasmine, 
Karkku, Kat Malli and Kavudi (Ramasubramaniaraja, 2010). 

It is a very tall deciduous tree which grows up to 25m with straight trunk and 
a few branches. The leaves are pinnately compound and ornamental. The tree 
usually blooms from October to December, sheds leaves between January and 
March and renew during April and May. It flowers at night and shed early in the 
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morning. The flowers are long tubular, silvery white with delightful fragrance. 
The arrangement of flowers is corymbose and bears capsule type of fruits 
(Mayuranathan, 1981).

It is an important medicinal plant in Southern Asia such as India, Burma, Thailand 
and Southern China where the leaves are used as tonic in folklore medicine and 
reported to have many medicinal values like antipyretic, sinusitis and cholagogue. 
The plants also have reported to possess antibacterial, antifungal, anticonvulsant 
and larvicidal activities (Ramasubramaniaraja, 2010). Flowers are reported to 
possess antioxidant, hepatoprotective, antiphlorgistic and antiasthmatic properties 
(Surendra Kumar et al., 2014). Stem bark is used as antioxidant, antihelmintic 
drugs and also have other pharmacological activities like induction of apotosis 
on RKO colon cancer cell lines (Siwapong Tansuwanwong et al., 2006).

Various phyto-constituents have been reported to be identified and isolated 
from various parts of the plants like lapachol, β-sitosterol and poulownin (roots), 
β-sitosterol (heart wood and bark), hispidulin, rutinoside, a flavonoid dinatin 
together with β-carotene (leaves), scutellarein, hispidulin and scutellarein-5-
glucuronide (flowers) and acetyl oleanolic acid (fruit) (Aruna Kumari and Sharma, 
2013) etc. Studies on the mutagenicity and antimutagenicity of hispidulin and 
hortensin (flavonoids) of the plant were also reported (Blatter and Millard, 1954).

The present investigation deals with the evaluation of morphological, anatomical, 
physico-chemical, TLC/HPTLC fingerprints and quality control parameters of 
leaves of the plant M. hortensis. The morphological and anatomical studies will 
provide the information for correct identification and authentication of the plant 
material whereas the other phytochemical studies will serve as pharmacopoeial 
standards for the plant in the near future for any phytochemical and biological 
related studies.

Material and Methods

Pharmacognostical Studies 

The leaves of the plant M. hortensis were collected from the herbal garden of 
Regional Research Institute of Unani Medicine (RRIUM), Chennai, during the 
month of October 2016 and identified with the help of Flora of Presidency of 
Madras (Gamble, 1921.). The morphological authenticity of the plant was referred 
and compared with the herbarium specimen (M. hortensis - voucher specimen 
No. RRIUMCH12525), Department of Survey of Medicinal Plants Unit (SMPU), 
RRIUM, Chennai. 
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The fresh leaves were macroscopically examined for shape, size, surface 
characteristics, texture, color, odour and taste. The macroscopical, microscopical 
and powder microscopy were carried out using standard methods (Johansen, 
1940). Free hand sections of the leaves were taken and its photo micrographs 
were recorded using MIPS camera attached with the microscope. Quantitative 
microscopical studies like vein islet number, veinlet termination number, palisade 
ratio, stomatal number and stomatal index were studied as per the standard 
procedures (Wallis, 1985; Kokate, 1994; UPI, 2009). 

Physico-chemical Parameters

Physico-chemical parameters like foreign matter, total ash, acid insoluble ash 
and loss on drying at 105°C, alcohol and water soluble extractives were carried 
out as per the standard method (WHO, 2011).

TLC/ HPTLC Analysis

The TLC/HPTLC analysis was performed for chloroform and alcohol extract of 
the leaves of M. hortensis. The sample (5µl each extract) was applied on pre-
coated silica gel 60 F254 TLC plate (E Merck) and developed using Toluene: ethyl 
acetate (1:1) solvent systems as mobile phase for both extracts. The developed 
plates were scanned densitometrically at 254nm, 366nm and derivatized using 
spray reagent Vanillin sulphuric acid. The Retention factor (Rf) values, peak area 
and peak height were determined (Wagner, 1984, Sethi, 1996).

Quality Control Parameters

Quality control parameters like microbial load and aflatoxin were carried out as 
per the WHO guidelines (WHO, 2007). Heavy metals analysis was done by atomic 
absorption spectrophotometer (AOAC, 2005). Pesticide residues were analyzed 
using GC-MS agilent instrument equipped with mass selective detector as per 
the methods of AOAC (AOAC, 2005).

Results

Macroscopic

Leaves large, imparipinnate and ornamental (Figure-1) Long leaf bears two or 
three widely spaced pinnae, each with 5-7 smooth leaflets; Leaflets oval, pointed, 
slightly toothed and 1-3 inches long. Sometimes the lower pinnae again divided 
and bear one pair of three leaved pinnae, 1-2 pairs of leaflets with one leaflet 
at the end. The leaves are slightly bitter in taste and odourless. 
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Microscopic 

Petiole - The T. S. of petiole almost circular in outline (Figure-2); measures 
3mm in median vertical plane and 5mm in horizontal plane; the upper part 
somewhat flat and the lower part semicircular; epidermis consists of single layer 
of thin walled parenchyma cells; cortex consists of 2 - 3 layers of collenchyma, 
chlorenchyma and parenchyma cells. Pericycle consists of group of sclerenchyma 
cells in bundles. Closed circular cylindrical vascular system (Figure-3) with xylem 
towards the centre and phloem outwards with wide pith in the centre. The petiole 
of the leaflets (Figure-2a, 2b, 2c and 2d) almost circular with two lateral wings 
on either side. 

Leaf - The transverse section of the leaf shows prominent midrib and thick lamina; 
the lamina slightly raised above the level of the midrib forming shallow concavity 
on the upper side (Figure-4a). 

Midrib - The T. S. of the midrib slight concave on the upper side and semi-circular 
on the lower side (Figure-4b), measures 500µm in vertical plane; cortex consists 
of 2 - 3 layers of collenchyma, chlorenchyma and parenchyma cells; the vascular 
bundle bowl shaped consists of 5 to 7 parallel rows of compactly arranged xylem 
elements with thin layer of phloem beneath the xylem strand. 

Lamina - The T. S. of lamina shows 100µm thick; dorsiventral; upper epidermal 
cells rectangular (Figure-5a) with thick and smooth cuticle; the lower epidermal 
cells contain numerous stomata; the mesophyll region differentiated into upper 
two layer of compactly arranged palisade cells and lower four to five layers of 
loosely arranged spongy parenchyma cells. 

Glandular Trichomes (Figure-5b) - Glandular trichome sessile on the epidermis 
of the lamina, it has two parts - the basal stalk cell and head. Head cell consists 
of 16 thin walled cells measuring up to 50µm wide; the glands are embedded 
on both the surfaces of the epidermal cells at position slightly lower the level of 
the epidermis. 

Leaf Venation

The venation pattern clearly not visible. Veins fairly thick and vein lets form wide, 
angular islets. The vein-islets wide, distinct, rectangular, squarish or polygonal. 
The vein terminations arise from the vein islets and are long, slender, either 
branched or un-branched (Figure-6a).
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Covering Trichomes (Figure-6b)

Covering trichomes seen on the epidermis; it is uniseriate and unicellular; the 
terminal cell of the trichome pointed and narrow whereas the basal cells broad 
and rectangular. 

Epidermal Cells and Stomata

The epidermal cells thin, highly wavy (Figure-7a & 7b) with anomocytic stomata; 
stomata present only on the lower surface, the guard cells long and elliptical with 
narrow stomatal pore. The lower surface consists of 67.5 stomata per sq.mm 
with stomatal index of 24 per sq.mm; the vein islet number 9.25/sq.mm; veinlet 
termination number 19.25/sq.mm and palisade ratio 6.15 (Table 1).

Powder Microscopy (Figure-8)

Green color powder; evidenced for the presence of epidermal cells with 
anomocytic stomata (8a), numerous glandular trichomes (8a), covering trichomes 
(8b); glandular trichome with a single basal stalk cells and 16 head cells up to 
50µm wide (8c); spiral vessels up to 30µ (8d); pitted vessels up to 25µ with 
tails at one or both the ends (8e & 8f) and thin walled fibres with broad lumen 
up to 30µ (8g). 

Physico-chemical Studies 

The physico-chemical parameters of the powdered drug were analyzed and the 
results are shown in Table 2. The loss on drying at 105°C was found to be 7.23% 
and the content of total ash and acid insoluble ash was found to be 8.92% and 
0.099% respectively. The alcohol soluble extractive values 5.94% and water 
soluble extractive value 24.44 % show the extraction of polar constituents. 

TLC/HPTLC Studies

TLC/HPTLC profile of chloroform and alcohol extract of the leaf was developed 
using Toluene: Ethyl acetate (1:1) as mobile phase. TLC/HPTLC profile at UV-254 
nm, UV-366 nm and after derivatized with vanillin - sulphuric acid are shown in 
Figure-9 and 10. The Rf values of both the extracts are given in Table 3 and 4.

HPTLC Fingerprint Profile of Chloroform Extract 

HPTLC fingerprint profile of chloroform extract, showed 8 peaks at 254nm and 
6 peaks at 366 nm (Figure-11 and 12). Of which one major peak was seen at 
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254nm (Rf value of 0.37) and two major peaks were seen at 366nm (Rf values 
0.73 and 0.79). The others were moderately smaller peaks. 

HPTLC Fingerprint Profile of Alcohol Extract 

HPTLC fingerprint profile of alcohol extract showed 6 peaks each at 254nm and 
366nm (Figure-13 and 14). Of which 1 major peak was noted at both 254nm and 
366nm (Rf value of 0.66). The others were moderately smaller peaks. 

Quality Control Parameters

The microbial contents were found to be within the permissible limit (Table 5). 
The other parameters such as heavy metals, aflatoxin and pesticide residue 
were not detected from the samples (Table 6, 7 and 8) which indicate that the 
sample is free from toxic substances. 

Discussion

The microscopical studies clearly reveal the wavy parenchyma cells of the 
epidermis in surface view with anomocytic type of stomata on the lower side 
and no stomata in the upper epidermis. Evidences are seen for the presence 
of glandular trichome with 16 head cells and a single basal cell immersed in 
the surface of the epidermis; numerous unicellular covering trichomes are also 
present on both the surfaces of leaf. The findings of the study are similar to the 
earlier reports of Metclafe and Chalk, 1957 where the reports stated the presence 
of external hairs of glandular and non-glandular forms, stomata confirmed to the 
lower surface surrounded by a fairly number of ordinary epidermal cells.

The usage of fingerprint chromatogram in the study helped in the identification 
of various phyto-constituents and quality evaluation of the study sample. The 
preliminary study of microscopy and phytochemistry carried on leaf part of the 
plant M. hortensis will act as a basic tool for correct identification of the plant 
and serve as phytochemical standards in the coming years, though a long-term 
study is required to evaluate the therapeutic efficacy and toxicity nature of the 
plant to establish the plant as a drug in the pharmaceutical industries.

Conclusion

The pharmacognostic studies, physico-chemical properties and TLC/HPTLC 
fingerprint analysis of the leaf of M. hortensis have been carried out for the first 
time which could serve in the identification and preparation of a monograph of 
the plant.
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Millingtonia hortensis L.f.

Fig. 1 : Leaf; Fig. 2 : T. S. of Petiole; Fig. 3 : T. S. of Petiole (Enlarged);
Fig. 2a, 2b, 2c and 2d : T. S. of Petiole of the leaflets with lateral wings;
Ep – Epidermis, Chl – Chlorenchyma; Pa- Parenchyma, Scl – Sclerenchyma, 
Xy – Xylem, Ph – Phloem, Pi – Pith, Wi - Wings
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Fig. 4a : T. S. Leaf; Fig. 4b : T. S. of Leaf through midrib; 
Fig. 5a : T. S. Leaf through lamina; Fig. 5b : Glandular trichomes on the lamina; 
Fig. 6a : Vein islet and vein termination of the lamina; 
Fig. 6b : Covering trichomes on the lamina; 
Fig. 7a : Lower epidermal cells with stomata and glandular trichomes; 
Fig. 7b : Upper epidermal cells without stomata
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Fig. 8 : Powder Microscopical studies -  
a. Epidermal cells with stomata and glandular trichomes; 
b. Epidermal cells with covering trichomes;
c. Glandular trichomes
d. Spiral vessels
e. Pitted vessels
f.  Pitted vessels
g. Fibres
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Table 1 : Quantitative Microscopy

S. 
No.

Parameters Analysed
Observations

Range Mean

1 Stomatal Number – lower epidermis 63 – 72 / sq. mm. 67.5

2 Stomatal Index – lower epidermis 24.28 24

3 Vein islet number 8.5 – 10.5 / sq. mm. 9.25

4 Veinlet termination number 15.5 – 22.0 / sq. mm. 19.25

5 Palisade ratio 5.5 – 6.8 6.15

Table 2 : Physico-chemical Parameters

S. No Parameters Results in % (w/w); n = 3 
1. Foreign matter Nil 
2. Loss on drying at 105ºC 7.23
3. Total ash 8.92
4. Acid insoluble ash 0.099
5. Alcohol soluble extractive values 5.94
6. Water soluble extractive values 24.44

UV-254nm UV-366nm Visible light 
(After derivatized using 
Vanillin sulphuric acid 

reagent

Fig. 9 : TLC profile of Chloroform extract
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Table 3 : Rf Values of Chloroform Extract (1:1)

Solvent system
Rf Values

UV 254nm  
(9 spots)

UV 366nm  
(9 spots)

VS reagent  
(10 spots)

Toluene : Ethyl 
acetate (1:1)

0.93 Dark green 0.89 Red 0.93 Dark green 

0.80 Green 0.78 Violet 0.80 Violet

0.77 Green 0.53 Red 0.76 Light violet

0.68 Dark green 0.46 Red 0.57 Light violet

0.61 Green 0.42 Red 0.44 Light blue

0.52 Green 0.39 Violet 0.32 Light blue

0.40 Green 0.32 Red 0.29 Dark grey 

0.31 Dark green 0.28 Red 0.26 Light violet

0.14 Green 0.15 Red 0.18 Light grey

0.12 Dark grey 

UV 254nm UV 366nm Visible light 
(After derivatized using 
Vanillin sulphuric acid 

reagent

Fig. 10 : TLC profile of Alcohol extract
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Fig.  11 : HPTLC fingerprint profile of Chloroform extract at 254nm

Fig. 12 : HPTLC fingerprint profile of Chloroform extract at 366nm
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Table 4 : Rf Values of Alcohol Extract

Solvent 
system

Rf Values

UV 254nm  
(7 spots)

UV 366nm  
(7 spots)

VS reagent  
(10 spots)

Toluene : 
Ethyl acetate 

(1:1)

0.90 Green 0.91 Red 0.91 Violet

0.80 Green 0.88 Light violet 0.83 Violet

0.64 Green 0.85 Red 0.77 Dark violet

0.57 Dark green 0.80 Light violet 0.57 Yellow

0.38 Green 0.78 Red 0.39 Light violet

0.29 Green 0.59 Violet 0.32 Yellow

0.15 Green 0.57 Dark red 0.28 Light violet

0.33 Dark red 0.20 Light violet

0.30 Red 0.16 Yellow

0.11 Light yellow 0.11 Blue

Fig. 13 : HPTLC fingerprint profile of Alcohol extract at 254nm
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Fig. 14 : HPTLC fingerprint profile of Alcohol extract at 366nm

Table 5 : Microbial Load

S. No. Parameter Analyzed Results Limits

1 Total Bacterial Count 2,600 CFU / gm 105 CFU / gm

2 Total Fungal Count Absent 103 CFU / gm

3 Enterobacteriaceae Absent 103 CFU / gm

4 Salmonella Spp. Absent Nil

5 Staphylococcus aureus Absent Nil

Table 6 : Heavy Metals

S. No. Parameter Analyzed Results Limits

1 Lead 0.0142 ppm 10 ppm

2 Arsenic Nil 3 ppm

3 Cadmium Nil 0.3 ppm

4 Mercury Nil 1 ppm

Table 7 : Estimation of Aflatoxins

S. No. Aflatoxins Results

1 B1 Not detected

2 B2 Not detected

3 G1 Not detected

4 G2 Not detected
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Table 8 : Analysis of Pesticide Residues

S. No. Pesticide Residues Results
1 Organo Chlorine Group ND
2 Organo Phosphorus Group ND
3 Acephate ND
4 Chlordane ND
5 Dimethoate ND
6 Endosulphan ND
7 Endosulfan ND
8 Endosulfon ND
9 Ethion ND

10 Endosufon sulphate ND
11 Fenthion ND
12 Lindane ND
13 Methoxychlor ND
14 Phorate sulfoxide ND
15 Phorate sulfone ND

ND – Not detected
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lkjka'k
fefyaxVksfu;k gkVsZfll ,y-,iQ fyiQ dk Hks"ktKku ewY;kadu ,oa 

,p-ih-Vh-,y-lh vxqykad vè;;u
1-ekxs'ojh ,l] 1iou dqekj lkxj] 1ehjk nsoh Jh ih] 1-eq:xs'oju vkj-] 2-jkeizrki eh.kk  

3-'kelwy vkjhQhu vkSj 1vkfl;k [kkue

fefyaxVksfu;k gkWVsZfll ,y-,Q- vkerkSj ij dkdZ isM+ ds :Ik esa tkuk tkrk gS tksfd fcxuksfu,lh 
ifjokj ds vUrxZr vkrk gSA ;g nf{k.kh ,f'k;k ns'kksa tSls Hkkjr] cekZ] FkkbZySaM rFkk nf{k.k phu 
esa ik;k tkus okyk ,d egRoiw.kZ vkS"k/kh; ikS/kk gSA ikS/kksa dh izekf.kdrk vkSj xq.koŸkk ekudksa ds 
fy, ikS/ks dh rktk ifRr;ksa dks ,df=r fd;k x;k vkSj EkSØks&ekbØksLdksfid] HkkSfrd jlk;fud 
vkSj xq.koŸkk fu;a=.k ekinaMksa dk v/;;u fd;k x;kA ekbØksLdksfid v/;;u esa ik;k x;k fd 
blesa vanj ,uksekslkbfVd LVksesVk ds lkFk osoh ,fiMeZy lsy] isfyLksM vkSj Likasth iSjsUdkbek 
lsYl] ,d ;k nksuksa fdukjksa ij VsYl ds lkFk okbMfiVsM osflYl] QkbclZ] 16 gsM lsYl ds 
lkFk 50µ rd xysuM~;wyj VªkbZdksEl vkSj 200µ yEckbZ ds ,d dksf'k, VªkbZdksEl fo|eku gSA 
HkkSfrd&jlk;fud vkdM+ksa ls irk pyrk gS fd blesa ueh 8-42%] dqy ,s'k 8-93%] ,flM 
bUlksY;wfcy ,s'k 0-098% vkSj ,Ydksgksy vkSj okVj lksY;wfcy ,DLVªSfDVo ek=k Øe'k% 5-92% 
vkSj 24-44% FkhA DyksjksQkWeZ ,oa ,Ydksgksy ,DLVªsDV ds Vh-,y-lh-@,p-ih-Vh-,y-lh- v/;;u 
us 254 ,u-,e] 366 ,u-,e vkSj MsjhosVkbT+M IysV~l ¼csuhfyu&lY¶;wfjd ,flM fj,tsUV½ 
ds fofHkUu LikWV~l@ihDl n'kkZ,A vkS"kf/k dh xq.koRrk fu;a=.k ekunaM tSls fd lw{e n'khZ; 
thok. kq] Hkkjh /kkrq,sa ¼tSls] ,,l] lhMh] ihch] vkSj ,pth½ Hkh Lohdk;Z lhek ds Hkhrj ik, x,A 
,QySVkWfDlu tSls] ch1] ch2] th1] ,oa th2 Hkh vuqifLFkr ik, x,A ;g v/;;u nok ds lw[ks 
,oa rktk :Ik esa igpku vkSj izek.khdj.k djus ds fy, cgqr gh mi;ksxh lkfcr gksxhA fdlh 
Hkh fo'ys"k. kkRed vkSj tSfod v/;;u ds fy, ewY;kafdr fd, x, QkbVksdsfedy MsVk fudV 
Hkfo"; esa Hks"ktdks'kdh; ekudksa ds :i esa dke djsaxsA


