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Standardization of herbal materials based on their chemical and biological profile is an important 
prerequisite for development of herbal product. The phytopharmaceutical product that has been 
developed by Medical Technology Division, Malaysian Nuclear Agency is DELTOZIDE TABLET 
200 MG containing 200 mg of spray-dried aqueous extract of Ficus deltoidea var kunstleri leaf 
as the active ingredient. Ficus deltoidea Jack or locally known as Mas Cotek  is a South East 
Asian native plant traditionally used to treat several diseases. Pharmacological data showed that 
this plant exhibited good antioxidant, anti-diabetic and anti-inflammatory properties. It is 
important to establish the chemical profiles and determine the phytochemicals content of this 
plant as it is popularly used in traditional medicines. Thus, the present study reports on the 
comprehensive phytochemical evaluation of bioactive markers from this extract for the 
development of DELTOZIDE TABLET 200 MG . Characterization of extract using LCMS/MS 
Triple TOF System showed the presence of major constituents representing vitexin, isovitexin, 
gallic acid, cathechin, apigenin, epicatechin and caffeoylquinic acid along with other minor 
constituents. The extract was standardized by ultra-high performance liquid chromatography 
(UHPLC) using two pharmacologically active markers, vitexin and isovitexin. Furthermore, 
qualitative determination of phytochemicals showed the presence of important 
phyto-constituents namely anthraquinones, terpenoids, flavonoids, tannins, phlobatannins, 
alkaloids, saponins, cardiac glycosides, steroids and phenols in the aqueous extract of Ficus 
deltoidea. Quantitative determination of phytochemicals revealed that the amount of total 
phenolic content (TPC; Gallic acid as standard) and total flavonoid content (TFC; Quercetin as 
standard) were 126.67 ± 3.98 mg GAE/g extract and 9.08 ± 0.36 mg QE/g extract respectively. 
The generated data provides some explanation for its wide usage in traditional medicine and 
serves as a preliminary work towards standardization and development of DELTOZIDE TABLET 
200 MG as potential phytopharmaceutical product.

ABSTRACT INTRODUCTION

OBJECTIVE

Standardization of herbal 
formulations is essential in order to 
assess the quality of drugs. Attention 
is normally paid to such quality 
indices such as  qualitative and 
quantitative chemical evaluation 
which cover identification and 
characterization of crude plant extract 
with respect to phytochemical 
constituent. It employs different 
analytical technique to detect and 
isolate the active constituents [1].

DELTOZIDE TABLET 200 MG is a 
Standardized Oral Dosage 
Phytopharmaceutical derived from 
Ficus deltoidea var kunstleri. Each  
tablet contains 200 mg of 
spray-dried aqueous extract of Ficus 
deltoidea leaf as the active 
ingredient . Thus, it is important to 
establish the chemical profiles and 
determine the phytochemicals 
content of this plant as it is popularly 
used in traditional medicines.

Figure 1: Ficus deltoidea var kunstleri leaves and 
DELTOZIDE TABLET 200 MG 

To carry out qualitative 
phytochemical screening secondary 
metabolites in F. deltoidea aqueous 
extract.

To determine total phenolic and 
flavonoid contents in F. deltoidea 
aqueous extract.

To perform chromatographic 
evaluation via ultra-high pressure 
liquid chromatography (UHPLC) and  
liquid chromatography mass 
spectrometer (LCMS/MS) methods 
for separation of biomarkers and 
identification of other major chemical 
constituents in F. deltoidea aqueous 
extract.

Leaves of F. deltoidea were 
carefully separated, washed, 
air dried followed by oven 
dried 

Dried leaves were 
ground to powder

Boiling of ground 
leaves in  water

Filtration of extract Spray drying process of 
hot aqueous extract to 
form powdered extract

MATERIALS & METHODS
Figure 2: Preparation of aqueous extracts of
F.deltoidea leaves
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0601-F.deltodea
0301-Vitexin
0401- Isovitexin

Anthraquinones
Terpenoids
Flavanoids
Saponins
Tannins
Phlobatannins
Alkaloids
Cardiac Glycosides
Glycosides
Reducing sugar
Steroids
Triterpenes
Lipids
Phenols
Coumarines
Proteins
Carotenoids
Anthocyanins
Betacyanins

+
+
+
+
+
+
+
+
-
-
+
-
-
+
-
-
-
-
-

Table 1: Qualitative phytochemical screening on F.
deltoidea aqueous extract

(+), Presence, (-), Absence

Table 2: Total phenolic and flavonoids content of F.
deltoidea seed extract

Total flavonoids
content

(mg QE/ g extract)
Total phenolic content
(mg GAE / g extract)

126.67 ± 3.98 9.08 ± 3.98F.deltoidea

Figure 3: UHPLC chromatogram of aqueous extract of
F.deltoidea (A) showing peak corresponding to  standard
containing biomarkers , vitexin (B) and isovitexin (C) at 360 nm

ANALYSIS

RESULTS & DISCUSSION

Table 3: Composition of potential compounds of F. deltoidea

Compound
3-Caffeoylquinic acid
Gallic acid
Protocatechuic acid
Epigallocatechin
Coumaric acid
(sugar derivatives)
Catechin
(epi)-afzelechin
-(epi)- catechin
Coumaroylquinic 

Epicatechin
Vitexin
Caffeic acid
Tannin tetramer
Apigenin-6-C-glucosyl
-7-O-glucoside
ent-Fisetinidol-(4beta->8)
-catechin-(6->4beta)
-ent-fisetinidol
p-Coumaric acid
(epi)-afzelechin-
(epi)afzelechin
Apigenin derivatives
Isovitexin
8-methoxy-kaempferol
-3-O-glucose
Orientin
Octanoic acid

Retention time
1.02
1.94
3.17
3.37
5.80

6.82

6.86

6.18 (isomer) 

6.97
5.98
5.98
7.10
7.12
7.24

7.40

7.45

7.61

7.89

9.09

9.58

10.62

26.83

[M−H] ¯
353.0946
169.0138
153.0200
305.0708
325.0994

289.0757

561.1531

337.0625
337.0253
289.0739
431.2216
179.0348
1105.3143
593.2939

833.2732

163.0405

561.2236

413.1541

431.1090

477.1142

447.1969

128.9756

Fragment signals (MS/MS)
191.0295,173.0205
125.0203
109.0260,91.0166
327.0456, 299.0492
163.0361, 119.0474

203.0648, 245.0738

289.0650, 245.0744

173.0037, 154.9938
173.0047, 154.9945
203.0677, 245.0740
311.0455
135.0418, 91.0545
833.2015, 561.1291, 289.0630
431.0887, 311.0476

561.1295, 543.0000

119.0480, 93.0329

298.0636, 245.0754

269.0967, 125.0209
311.0468, 283.0530

315.0434, 300.0228, 285.0379

327.0456, 299.0492

84.9845

Vitexin

Figure 4: Spectra of ion fragments in analysis of vitexin

Isovitexin

Figure 5: Spectra of ion fragments in analysis of isovitexin

This comprehensive study revealed the presence of medicinally important phytochemicals in F. 
deltoidea aqueous extract.  Analytical methods using UHPLC and LCMS/MS were developed for the 
identification of potential compounds and quantitative determination of two biomarkers namely vitexin 
and isovitexin in F. deltoidea herbal preparations. These chromatographic techniques are powerful 
tools, often used for standardization and to control the quality of both the raw material and the finished 
product.
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CONCLUSION

High resolution and accurate mass LC-MS/MS chromatograms contain comprehensive information of all molecules present in the 
sample . A non-targeted peak finding algorithm, like that integrated into the XIC Manager application of PeakView™ software, allows 
screening for unexpected compounds. The total ion chromatogram (TIC) corresponding to negative signals of F. deltoidea extracts 
were obtained. 

Several organic acids and phenolic acids which are very important for plant physiology and defense mechanism were also found in 
this study. The identification was carried out by matching the fragmentation pattern of the compound to the literature data [2], [3]. REFERENCES

                              STANDARDIZATION: 
ANALYTICAL METHODS FOR BIOACTIVE
MARKERS IN DELTOZIDE TABLET 200 MG
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