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Abstract 
The uses of herbal drugs are getting popularity in the market of India and Pakistan for the treatment of various 
diseases. In this study, the Salmonella typhi (ATCC 19430) susceptibility and sensitivity was evaluated against various 
herbal drugs. Seventeen herbal brands including liquid and solid dosage forms claimed to treat typhoid were 
purchased in this study.  The serial dilutions of these samples were prepared and it was observed that herbal powder 
(AY1) sowed activity against Salmonella typhi while the rest of samples were without activity. The brands in liquid state 
were comparatively more active as compared to solid brands and in these samples taifax 120ml syrup (MZ1) made 
better zone of inhibition against Salmonella typhiwhile typhex plus 60ml (KF3) and temp out syrup (KF4) were less 
active. Minimum inhibitory concentration of AY1, MZ1 and KF4 brands were observed at 50µg/ml while the rest of the 
brands at this concentration were inactive. Levofloxacin antibiotic was taken as standard and its inhibitory 
concentration was 15.62µg/ml. The present study reveals that though herbal drugs are trendy in the market of India 
and Pakistan for the treatment of typhoid but it is misfortune to say that most of these drugs are not effective. Therefore 
appropriate measures must be taken against such biologically inactive drugs to secure the society.  
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Introduction 

 Typhoid fever, a multisystemic disease with 
protean manifestations is an acute febrile illness caused 
by Salmonella typhi, a gram-negative Bacillus able to 
survive in hostile environments. Common worldwide, it is 
transmitted by the ingestion of food or water 
contaminated with feces from an infected person 
(Giannella RA, 1996). The pathogenic mechanisms of 
typhoid fever begin with Bacilli ingestion. The infecting 
dose of Salmonella typhi needs to be large to produce 
illness in healthy individuals, varying between 1000 and 1 
million microorganisms (Gillespie SH, 2003).Typhoid 
fever is characterized by a sustained fever as high as 
40 °C (104 °F), profuse sweating, gastroenteritis, and 
non-bloody diarrhea. Enteric fever (typhoid) is a global 
bacterial infection with an annual infection rate of 21.6 
million and 10% fatality rate (WHO, 2003; John et al., 
2003). The World Health Organization identifies typhoid 
as a serious public health problem and it has been 
reported that less commonly a rash of flat, rose-colored 
spots may appear with an estimated 16-33 million cases 
of annually resulting in 500,000 to 600,000 deaths in 
endemic areas, Its incidence is highest in children and 
young adults between 5 and 19 years old 
(http://www.who.int/vaccine_research/diseases/diarrhoeal
/en/index7.html).In developing countries, typhoid is more 
severe due to poor hygiene, indiscriminate use of 
antibiotics and a rapid rise in multidrug resistance. 
Resistance to the first line drugs chloramphenicol, 
ciprofloxacin and amoxycillin has been reported 
(Zulfigaret al., 1994; Benoit et al., 2003). 

Herbal Medicine products are becoming increasingly 
popular in all over the world (Fisher & Ward, 1994; 
Brevoort, 1998; Eisenberg et al., 1998). An estimated 

80% of the world’s population still depends on traditional 
herbal medicines for their health security (Carter, 2001). 
Herbal medicine is recognized as an important 
component of health care system, especially among rural 
dwellers (Esimoneet al., 2002). Also, the ever increasing 
cost of orthodox health care services coupled with the 
side effects of certain synthetic drug therapies, has 
further caused a large proportion of patients in the 
developing countries to resort to alternative herbal health 
care which they feel is natural, safer, more accessible, 
more economical and takes into consideration the 
people’s socio-cultural values (Nwaogu, 1997; Carter, 
2001). The use of herbal drugs is very common for 
various ailments in India and Pakistan due to sense of 
safer therapy, easy availability and economical causes.   

In order to promote Indian herbal drugs, there is an 
urgent need to evaluate the therapeutic potentials of the 
drugs as per WHO guidelines (WHO, Geneva 2000). 
Ironically, not many Indian products are available in 
standardized form, which is the minimum requirement for 
introducing a product in the Western market (Dubey NK 
et al., 2004). The aim of this study is to evaluate the 
biological activity of those commercially available herbal 
drugs that are claimed to be active against Salmonella 
typhi, the causative agent of typhoid. 
Material and methods 
Samples collection and dilution preparations  

Herbal drugs were purchased and collected from 
herbal stores. All of these samples are marketed as 
antityphoid drugs. A total of seventeen samples including 
solid and liquid dosage forms were used in this analysis 
(Table 1). The serial dilution of each sample was 
prepared by using dimethyl sulfoxide (DMSO) as solvent. 
The antityphoid and minimum inhibitory concentration of  
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each herbal brand was evaluated. Levofloxacin was used 
as standard in this study. 
Preparation of inoculum 

Salmonella typhi (ATCC 19430) was grown to lag 
phase before inoculated in to nutrient broth medium for 
activation, the composition of which is as per the Indian 
Pharmacopoeia (1996) and incubated for 24 hours 
(Dykes et al., 2003). For the test, 0.1 ml culture of this 
bacterium was inoculated in nutrient broth giving final cell 
load of 106-108 CFU/ml in nutrient broth media (Musumeci 
et al., 2003; Sohn et al., 2004). 
Activity of herbal samples against Salmonella typhi 
(ATCC 19430) 

The agar well diffusion assay was used (Perez C et 
al., 1990) to test various concentrations of herbal drugs 
using Mueller Hinton Agar (MHA) media (Prescott et al., 
2005) against Salmonella typhi ATCC 19430. Mueller 
Hinton Agar (MHA) plates were seeded with Salmonella 
typhi (ATCC 19430) suspension (1.5×108 CFU/mL) using 

a sterile cotton swab. This tested 
bacterium suspension was 
adjusted previously using freshly 
prepared 0.5 McFarland turbidity 
standard. Wells were prepared by 
punching a stainless steel cylinder 
of 6mm diameter (Patel et al., 
2008) into the MHA plates to form 
wells. Samples of various dilutions 
were introduced into each well 
and allowed to stand for 30min at 
room temperature to diffuse 
before incubation at 37ºC for 24 
hour. Levofloxacin solution was 
used as standard. The plates 
were incubated at 37˚C for 24 
hours. After incubation, the 
antityphoid activity was evaluated 
by measuring the diameter of 
zone of inhibition for each 
concentration by using the digital 
vernier caliper (Model # 

GT04F037, China).  
Determination of minimum inhibitory concentration (MIC) 

Minimum inhibitory concentration (MIC) is the lowest 
concentration of the antibiotic resulting in no growth after 
16 to 20 hours of incubation (Prescott et al., 2005) and it 
was determined using agar diffusion assay method as 
described by Mendoza, 1998. In this method, prepared 
inoculum of 0.1ml of Salmonella typhi strain was seeded 
in MHA plates against each sample concentration. A 
standard solution of Levofloxacin was run simultaneously. 
All plates were incubated at 37oC.  

 
Table 3.  Sensitivity of Salmonella typhi against various 

concentrations of antityphoid herbal drugs available in liquid 
dosage form through agar well diffusion assay 

Serial 
# 

Sample 
Code 

Zone of Inhibition (mm) against various 
concentration (serial dilution in terms of %) 

5% 10% 25% 50% 100%
1 MZ1 15 20 30 34 38
2 KF3 0 0 10 18 27
3 KF4 0 3 12 20 26
4 KF7 0 0 0 0 3
5 IS1 0 0 0 0 0

 
Results 
Herbal drugs activity against Salmonella typhi 

The antityphoid activities of herbal drugs through 
agar well diffusion assay were presented in Table: 2 & 3 
by comparing with levofloxacin as standard. Out of 17 
brands it was observed that sample AY1 made 25mm of 
inhibitory zone at 50mg/ml (Fig. 1a) that gradually 
decreases as the concentration is decreased. Herbal 
syrups including MZ1 (Fig. 1b), KF3 and KF4 showed 
best zones at their initial concentrations but there is 
reduction in the zone diameter as the sample was diluted. 
Inhibitory zone of 28mm was measured at 5mg/ml against  

Table 1. Sources of various herbal brands used against typhoid
Serial 

# 
Sample 
Code 

Brand Name Manufacturer a

1 MZ1 Taifax 120ml KL Sukho District Rawalpindi
2 KF1 Doloex Tab IR, Hazro, Attock
3 KF2 Malarian capsule KL Sukho District Rawalpindi
4 KF3 Typhex Plus 60ml QI (PVT) Ltd, Hattar
5 KF4 Temp Out syrup IMP   P.O. Box 9093 Lahore
6 KF5 Herbal Tablet USL Hazro, Attock
7 KF6 Herbal Fine Powder (Whitish) ABY BastiLalaRukhWahCantt
8 KF7 Marvaridi syrup 60ml AUD Mianwalli
9 IS1 Aagura 130ml BDK (Herbal) Faisalabad,

10 IS2 Bukharook Tab AL (PVT) Ltd, Faisalabad
11 AY1 Herbal Powder (Reddish) ABY BastiLalaRukhWahCantt
12 AY2 Herbal Grains (Dark orange state) ABY BastiLalaRukhWahCantt
13 AY3 Herbal Grains (Whitish orange 

state) 
ABY BastiLalaRukhWahCantt

14 AY4 Herbal Powder (White) ABY BastiLalaRukhWahCantt
15 FA1 Bukharin  HL Pakistan
16 FA2 Feveroff AL (PVT) Ltd, Faisalabad
17 FA3 Bukhareen QI (PVT) Ltd, Hattar
a KL, Kamal Labs; IR, IROP; QI, Qarshi Industries; IMP, Imran Pharma; USL, Usama 

Labs; ABY, Al-BadarYounaniDawaKhana; AUD, AltafUnaniDawakhana; BDK,  
BaraDawaKhana; AL, Ashraf Laboratory; HL, Hamdard Laboratories 

Table 2. Sensitivity of Salmonella typhi against various 
concentrations of antityphoid herbal drugs available in 

solid dosage form through agar well diffusion assay 
 

Serial # 
 

Sample 
Code 

Zone of Inhibition (mm) against 
various concentration (mg/ml)  

5 10 20 30 40 50
1 KF1 0 0 0 1 1 6
2 KF2 0 0 0 0 0 2
3 KF5 0 0 0 0 0 0
4 KF6 0 0 0 0 0 0
5 IS2 0 0 0 0 0 5
6 AY1 8 12 14 18 22 25
7 AY2 2 2 2 2 4 9
8 AY3 0 0 0 4 4 6
9 AY4 0 0 2 2 5 8

Standard Levofloxacin 28 32 37 42 48 55
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Salmonella typhi by using levofloxacin as standard (Fig. 
1c).  Similarly lesser zones were observed by AY2 
(9mm), AY3 (6mm) and AY4 (8mm) respectively at 
50mg/ml (Fig. 2a) while the remaining samples were 
biologically inactive (Fig. 2b).  

Minimum inhibitory concentration (MIC) 

On the basis of usual MIC’s criteria and 
finding of the result; Salmonella typhi strain 
(ATCC 19430) was resistant against 57% of the 
major portion among collected herbal samples 
(17 samples). Herbal samples including AY2, 
AY4 and KF3 showed lesser activity while only 
21% of the brands showed remarkable activity 
including AY1 (250µg/ml), MZ1 (100µl) and KF4 
(100µl). The MIC of levofloxacin, as standard 
was observed at 15.62µg/ml (Table 4; Table 5). 
Discussion 

Typhoid is more common (Mallaet al., 2005). 
Therefore, number of drugs for the treatment of 
typhoid from synthetic to natural has been 
developed. Plants used in traditional Indian 
system of medicine have been found active 
against a wide variety of microorganisms (Khan 
et al., 1994). Many biochemical constituents of 

plants have been shown to possess 
excellent biological activities (Gupta et al., 
1993) against Salmonella typhi. However 
care must be taken during selection and 
prescription of antityphoid drugs. Since 
there are varieties of herbal drugs 
available in the market, therefore activity 
is the major concern for the treatment of 
problem. In this study, we have found that 
major portion of our drug samples (57%) 
were inactive against Salmonella typhi 
though they are used as antityphoid 
drugs. Herbal drugs are considered to be 
safe and effective due to number of 

reasons, however the composition of the ingredients, 
formulation and good manufacturing practices (cGMP) 
play a vital role that affects the activity of herbal drugs. 
Biological activities of these brands were measured 
through agar well diffusion assay and minimum inhibitory 
concentration (MIC) that showed desperate results 
against Salmonella typhi. The complete inhibition of this 
bacterium by AY1 (25mm), MZ1 (38mm), KF3 (27mm) 
and KF4 (27mm) was observed. Levofloxacin as standard 
was run simultaneously and its minimum inhibitory 
concentration was 15.62µg/ml while all herbal samples 
showed no activity at this concentration.   

We conclude that such more evolutionary studies are 
needed to find out the activities of the drugs especially in 
the developing countries especially in India and Pakistan, 
so that good therapies can be ensured in time.    
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Salmonella typhi available in solid dosage form 

 
Serial 

# 
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MIC against Salmonella typhiat various 
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MIC250 MIC125 MIC62.5 MIC31.25 MIC15.62
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Table 5: Minimum inhibitory concentration (MIC) of Herbal drugs against 
Salmonella typhi available in liquid dosage form 

 
Serial # 

 
Sample 
Code 

MIC against Salmonella typhiat various concentrations (µl)
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MIC100 MIC50 MIC25 MIC12.5 MIC5 MIC1
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Fig. 2.Zone of inhibitions 
(a) Slight: AY4, KF4 (b) Nil 

a  b  c 

Fig.1.Zone of inhibitions by (a) AY1, (b) MZ1and 
(c) Levofloxacin 
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