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Introduction
Antioxidants neutralize oxidative stress and its deleterious 
effects on human health. Antioxidants can stop those free rad-
ical-mediated oxidative damages due to the scavenging prop-
erties of free radicals. Because of synthetic antioxidants has 
toxic properties, natural antioxidants are needed.1, 2

Medicinal plants are potential sources of natural antioxi-
dants. antioxidant actions to Prevent oxidative damage are 
through free radical scavenging activity, inhibition of their for-
mation due to metal chelating properties.3

Medicinal plants are widely used by people in Jordan, in 
fact people in Jordan taking a cup of herbal extract once or 
more daily as the habit of tea or coffee drinking. 

Paracetamol is one of the most popular and most commonly 
used analgesic and antipyretic drugs around the world, available 
without a prescription, both in mono- and multi-component 
preparations.

The in vitro antioxidant properties of studied herbs previ-
ously evaluated,4, 5 although there are no published studies dis-
playing there could be in vivo antioxidants properties of the 
orally administrated of studied plants. Therefore, this study pro-
posed to see the in vivo effects of the following plants: Zingiber 
officinale (rhizomes), Rosmarinus officinalis (leaves), Verbena 
triphylla (leaves), Saliva triloba (leaves), Origanum syriacum 
(leaves) regarding antioxidant capacities.

Materials and Methods

Plant Material

The selected plants (Zingiber officinale (rhizomes), Rosmarinus 
officinalis (leaves), Verbena triphylla (leaves), Saliva triloba 
(leaves), Origanum syriacum (leaves)) were obtained from the 
local herbal stores in madaba, Jordan. The choice of plant 
material used was dependent on the large use of public as folk 
medicine.

Preparation of Aqueous Extracts
250 grams of each dried plants from the following medicinal 
plant (Saliva triloba, Origanum syriacum, Zingiber officinale, 
Rosmarinus officinalis, Verbena triphylla) was poiling with  
12 Liter water for 10-15 mints, and then it covered and left 
soaking for 4-5 hr at 25 °C. After that the soaked or aqueous 
extract filled in clean bottles (each one contains 1.250 L). 

Blood Samples
54 Healthy volunteers were grouped into six groups, (each 
group n = 9), their age and sex were shown in table 1. 5 groups 
drinking 200–250 ml of aqueous extract from the selected 
medicinal plants (Saliva triloba, Origanum syriacum, Zingiber 
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officinale, Rosmarinus officinalis, Verbena triphylla) daily for  
5 days and group six received 2 tablets of paracetamol (each 
tablet, 500 mg) daily for 5 days. 

3 blood samples were collected from each healthy volun-
teer (sample 1 before drinking or administration of aqueous 
extract), sample 2 after 1 hr of the first dose (drinking aqueous 
extract) on day 1 and sample 3 next day following the last dose 
of day five) in gell clot activator tubes. gell tubes were centri-
fuged for 10 mints at 3000 xg at 25 °C to separate and collect 
serum. Then 2 ml of distilled water added to the cells under 
the gell in tubes and the tubes were centrifuged for 5 mints at 
3000 xg and the supernatant was collected (hemolysate). All 
samples (serum and hemolysate) were stored frozen at -20°C 
until analysis.

Serum TAS Assay:
Serum TAS measured by TAS kit from Randox. The results 
were expressed as Milli mole per Liter. 

Red Blood Cell MDA
Red blood cell MDA was determined as a measure of lipid per-
oxidation according to stocks and dormandy’s method6 using 
thiobarbituric acid (TBA) as modified by srour et al.7 All MDA 
concentrations were expressed as Nano mole per gram 
Hemoglobin. 

Red Blood Cell GSH 
Red blood cell GSH was determined using Ellman’s method 
with some modification.8 All GSH concentrations were 
expressed in Milligram per gram Hemoglobin.

Red Blood Cell SOD Activity 
Red blood cell SOD was measured using kit from Randox. The 
results were expressed as Unit per gram Hemoglobin. 

Statistical Analysis
Data were analyzed by using SPSS (Statistical Package for 
Social Sciences) software, version.17. 

Results
All the tested plants: Rosmarinus officinalis, Verbena triphylla, 
Zingiber officinale, Saliva triloba & Origanum syriacum caused 
a significant increase in serum TAS at the sixth day of admin-
istration. Paracetamol did not affect serum TAS (Table 2).

All the tested plants: Zingiber officinale, Rosmarinus offici-
nalis, Verbena triphylla, Saliva triloba, Nigella sativum & Ori-
ganum syriacum also caused a significant increase in erythrocyte 
reduced glutathione at the sixth day of administration. Par-
acetamol did not affect erythrocyte reduced glutathione (Table 
3). However, erythrocyte superoxide dismutase increased signif-
icantly at the sixth day of administration of Zingiber officinale, 
Rosmarinus officinalis and Saliva triloba compared to 0 time of 
administration, whereas Origanum syriacum & Verbena tri-
phylla although caused some increase in erythrocyte superoxide 
dismutase but did not reached to significant level (Table 4). 

Oral administration of aqueous extracts of Zingiber offici-
nale, Verbena triphylla, Rosmarinus officinalis caused a signifi-
cant decrease in erythrocyte Malonyldialdehyde (MDA) at the 
sixth of administration. Paracetamol did not affect erythrocyte 
MDA (Table 5). 

Table 2.  Total Antioxidant Status (TAS) of the given medicinal 
plants. Each value represents the mean ± S.D., (n=9),  
*P value ≤ 0.05, compared to 0 time administration.

TAS (mmol/l)

0 time 1hr (day 1) Day 6

Rosmarinus officinalis 1.14±0.3 1.31±0.27* 1.30±0.20*

Verbena triphylla 1.23±0.2 1.36±0.2* 1.37±0.22*

 Zingiber officinale 1.08±0.16 1.20±0.10 1.24±0.12*

Saliva triloba 1.12±0.11 1.16±0.15 1.22±0.16*

Origanum syriacum 1.14±0.10 1.21±0.11 1.28±0.09*

Paracetamol 1.4±0.27 1.36±0.3 1.31±0.9

Table 3.  Reduced glutathione (GSH) mg/g Hb of the given 
medicinal plants. Each value represents the mean ± S. D., (n=9), 
*P value ≤0.05, compared to the 0 time administration.

GSH

0 time Day 6

Zingiber officinale 0.74±0.31 1.53±0.37*

Rosmarinus officinalis 0.82±0.13 1.41±0.23*

Verbena triphylla 0.80±0.15 1.05±0.14*

Saliva triloba 0.54±0.09 0.87±0.10*

Origanum syriacum 0.73±0.11 0.80±0.10*

Paracetamol 0.73±0.12 0.75±0.13

Table 4.  Superoxide dismutas (SOD) U/gHb of the given 
medicinal plants. Each value represents the mean ± S.D., (n=8), 
*P value ≤ 0.05, compared to the 0 time administration

GSH

0 time Day 6

Zingiber officinale 1005.4±298.0 1374.5±160.1*

Rosmarinus officinalis 1106.6±118.3 1340.5±134.0*

Saliva triloba 868.0±167.1 997.5±192.4*

Verbena triphylla 1132.0±139.0 1210.3±119.2

Origanum syriacum 1037.1±155.3 1098.0±181.5

Paracetamol 1114.5±256.6 1091.2±172.1

Table 1.  Age and Sex of participant.

Group Age (Mean±S.D.) Female/Male

Origanum syriacum 35.8±14.7 4/5

Saliva triloba 42.8±14.6 6/3

Verbena triphylla 34±18.6 4/5

Zingiber officinale 41.8±7.6 7/2

Rosmarinus officinalis 35.4±13.5 4/5

Paracetamol 30.6±9.8 3/6
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Table 5.  Malonyldialdehyde (MDA) nmol//g Hb of the given 
medicinal plants. Each value represents the mean ± S. D., (n =9).

MDA

0 time Day 6

Zingiber officinale 22.9±4.5 16.2±3.7*

Verbena triphylla 27.7±4.8 22.9±3.4*

Rosmarinus officinalis 21.2±2.0 17.7±2.8*

Saliva triloba 17.9±3.4 15.8±3.8

Origanum syriacum 17.5±3.4 16.4±3.5

Paracetamol 16.1±3.1 17.8±4.1

Discussion
Oral administration of aqueous extracts of Zingiber officinale, 
Rosmarinus officinalis, Verbena triphylla, Saliva triloba, 
Origanum syriacum increased significantly the serum TAS after 
5 days of administration. This result coincides with the findings 
of other researchers9, 10 who have showed that the total plasma 
antioxidant capacity increased in diabetic rats treated with 
Nigella sativa crude extract. The present study also showed that 
all studied plants caused a significant increase in erythrocyte 
reduced glutathione after five days of administration. This 
result coincides with the findings of other researchers9, 11–16 who 
have showed that oral administration of extracts of Zingiber 
officinale or Nigella sativum increased significantly reduced 
glutathione or antioxidant status in the liver & kidney tissues of 
mice & rats. The present study also showed that erythrocyte 
superoxide dismutase (SOD) increased significantly at the sixth 
day of Zingiber officinale, Rosmarinus officinalis & Saliva triloba 
administration. This result coincides with the findings of other 
researchers11, 17, 18 who have showed that oral administration of 
extracts of Rosmarinus officinalis or Zingiber officinale increased 
significantly the activity of superoxide dismutase (SOD) in the 
liver of mice or in serum of diabetic rabbits. The present study 
also showed that Oral administration of aqueous extracts of 
Zingiber officinale, Rosmarinus officinalis, Verbena triphylla, 
caused a significant decrease in erythrocyte Malonyldialdehyde 
(MDA) after five days of administration. This result coincides 
with the findings of other researchers13, 17 who have showed that 
oral administration of extracts of Nigella sativum or Rosmarinus 
officinalis decreased significantly MDA in the liver of mice & in 
serum of diabetic rabbits.

The most likely explanation for the increased serum total 
antioxidant capacity would therefore be as a result of the intes-
tinal absorption with consequent accumulation of the antioxi-
dant compounds contained in the administered plant extracts. 
The serum concentration of the absorbed antioxidant com-
pounds could also be dependent on their renal clearance 
which supposed to be dependent on the hydration state of the 
body & varied according to the chemical structure from one 
compound to another. This could explain the variation 
between the tested plants in regard to the time taken after the 
dose in increasing serum total antioxidant capacity (Table. 2). 
The increased erythrocyte content of reduced glutathione & 
activity of superoxide dismutase & the decreased erythrocyte 
content of MDA indicate the improved cellular antioxidant 
capacity of the body resulted from the administration of tested 
plant extracts. However, the present study could not tell the 
mechanism by which the tested plants increased cellular 
reduced glutathione & activity of superoxide dismutase & 
decreased cellular MDA. To our knowledge the present study 
is the first ever in vivo study in humans regarding the antioxi-
dant properties of tested plants. 
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the research. 
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