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Ginger (Z. officinale; 1% w/w) significantly towered lipid peroxidation by maintaining the activities of the antioxid ant
enzymes-superoxide dismutase, catalase and glutathione peroxidase in rats. The blood glutathione content was
significantly increased in ginger fed rats. Similar effects were also observed after natural antioxidant asco rbic acid ( tOO
mg/kg, body wt) treatment. The results indicate that ginger is comparatively as effective as ascorbic acid as an ant ioxidant.

Detrimental effects caused by free radical s occur as a
consequence of an imbalance between formation and
inactivation of these species. Oxidative damage may
be involved in the pathogenesis of major diseases
1
and certain
such as cancer, atherosc lerosis
2
neurological disorders . The relevance of free
radicals/reactive oxygen species (ROS) in tissue
damage and carcinogenesis has been reported 3 .
Inactivation and removal of ROS depend on reactions
involving the antioxidative defence system. Hence, it
is important to identify natural antioxidative agents
present in diets consumed by the human population .
Ginger rhizome (Zingiber officinale Rose)
commonly known as ginger, is consumed world wide
as a spice and flavoring agent. In India, ginger is used
extensively in both vegetarian and non-vegetarian
diets. Limited in vitro studies have shown that water
and organic solvent extracts of ginger possess
antioxidant properties 4- 8 . Oral consumption of ginger
(dried, powde red) has been shown to result in relief
of pain and swelling in patients with rheumatoid
arthritis, osteoarthritis or muscular discomfort 8·9 .
Ginger oi l has been found to be an inhibitor of both
· · · 10·II .
.
eye Iooxygenase an d I 1poxygenase
act1v1t1es
12
Recently, Sharma et. al. have suggested that ginger
oil possesses antiinflammatory properties. A
combination of ginger and garlic has been reported to
produce hypoglycemic and hypolipidemic effects 13 . In
a recent study dietary ginger protected the tissues
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from oxidative stress induced by organophosphate
pesticide (malathion) in rats 14 ' 15 • In view of the above,
it is of much interest and practical importance to
study influence of long term dietary ginger on
antioxidative potential. Hence, effects of dietary
ginger have been assessed on (a) lipid peroxidation ;
(b) antioxidant scavengers-superoxide dismutase
(SOD) and catalase (CAT); and (c) glutathione linked
enzyme
system
in
blood .
Simultaneously,
antioxidative properties of ginger in rats were
compared with ascorbic acid-a natural antioxidant.
Animals and diet-Male albino rats (Wistar strain)
weighing 200-250 g were placed in individual raised
bottom, galvanized wire cages and kept under
standard laboratory conditions of light-dark cycle ( 1212 hr) and temperature (25°±2°C) . They were
provided with a nutritionally adequate standard
laboratory diet. (Hindu stan Lever Ltd., Mumbai ,
India) and tap water ad libitum. The experimental di et
( I % ginger) was prepared as follows. Fresh ginger
was purchased from the local market, peeled, washed,
coarsely minced air dried and pulverized with a
blender to fine powder. This was added w/w to
already pulverized feed and thoroughly mixed so as to
get a diet containing I % ginger. The rats were
randomly divided into 3 groups of 10 animals each
and treated for 4 weeks as follow s:
Group I, Control: rats fed on normal diet
Group II, Rats fed on I % ginger diet
Group III, Rats fed on normal diet and treated with
ascorbic acid (I 00 mg/kg/d) orally by gastric tube at
0900 hrs throughout the experimental period .

NOTES

Samples-After overnight fasting, animals were
sacrificed by decapitation and heparinized blood
samples were collected and processed for isolation of
erythrocytes. Whole blood samples were also
collected and sera separated for various biochemical
investigations. Hb concentration was determined
spectrophotometrically at 540 nm usi ng Drabkin' s
reagent. Erythrocytes were isolated and haemolyzed.
Protein content of haemolysate was estimated as per
Lowry et al 16 .
Biochemical estimations-Lipid peroxidation level
in serum was measured as thiobarbituric acid reactive
substances (TBARS) according to the method
17
described by Satoh • Superoxide dismutase (SOD,
E. C. 1.15.1.1) activity in erythrocytes was determined1 8. Catalase (CAT, E.C. 1.11.1.6) activity was
measured in Tsuchihasi extract of red cell
haemolysate 19. Total glutathione (GSH) content in
blood was measured by the method of Tietze20 .
Glutathione reductase (GR, E.C. 1.6.4.2) activity in
plasma21 and total activity of glutathione peroxidase
(GPx, E .C. l . ll . l.9) in red cell haemolysate were
determined 22 . Serum glutathione-S-transferase (GST,
E .C. 2.5.1.18) activity was measured spectrophotometrically by the method of Habig et aP 3 using I ,
chloro, 2,4 dinitrobenzene as substrate. The values
are expressed as mean±SD. The data were analysed
using one way ANOVA followed by Tukey's test for
intergroup comparison.
Ascorbic acid is a potent antioxidant which acts
directly on oxygen free radicals (OFR) as well as
through interactions with vitamin E24 '25 • However,
ascorbic acid per se, did not have any effect on SOD
activity in the present study (Table I) which is in
agreement with earlier reports 26 '27 . Similar effects for
dietary ginger on SOD were observed (Table 1). Both
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CAT and GPx activities (Table I) remained unaltered
in ginger fed and ascorbic acid treated animals
indicating that production of H 20 2 is not high enough
to warrant any increase in these enzymes and they are
maintained at normal levels. The activities of GST
and GR did not show any alteration in ginger and
ascorbic acid treated groups (Table I ).
Lipid peroxidation plays a crucial role in
28
inflammation, cancer and cardiac diseases . The
present results showed that dietary feeding of ginger
significantly lowers lipid peroxidation, similar to
ascorbic acid. Curcumin, a major component of
turmeric can lower lipid peroxidation29 . Curcumin
and zingerone, compounds abundant in ginger
. 'dant activity·
. . 30 ··12 .
.
rh1zomes
are kn own to have antiOXI
Hence, ginger may lower lipid peroxidation by
maintaining the activities of antioxidant enzymes and
these effects may be attributed to the curcumin and
zingerone components present in ginger.
Glutathione is the first line of defen se against
prooxidant stress and GSH was elevated after ginger
feeding. GSH system may have the ability to manage
oxidative stress with adaptational changes in enzymes
regulating GSH metabolism. However, the mechanism by which ginger provides an environment for
the enhanced level of GSH is yet to be ascertained.
The results of the present study suggest that ginger
exerts antioxidative effect by decreasing lipid
peroxidation, increasing GSH content and maintaining normal levels of antioxidant enzymes (SOD,
CAT, GPx and GR). Scavenging of superoxide
radicals by some spice principles have been
documented 5' 33 .
Present study in rats given normal diet along with
ginger prevented the formation of unwanted free
radicals, maintained the integrity of erythrocytes and

Table !-Effect of gi nger or ascorbic acid on various biochemical parameters.
[Values are mean±SD of 10 animals/group]
Parameters
Serum TBARS (n.mol/ml)

Group I

Group II

Group III

3.11±0.77

2.20±0.50*

1.97±0.33*

SOD (U/gm Hb)

620.00±22.56

640.60±28.90

643.0±37.00

CAT (U/gm Hb)

2.51±0.49

2.40±0.37

2.38±0.17

2 18.30±46.2

250.50±21.40*

1.20±0.26

1.01±0.09

252.3±17.00*
1.12±0.17

0.98±0.37
5.94±0.45

0.85±0.22
5.40±0.34

0.86±0.17
5.57±0.24

Blood GSH (Jl mollml)
Serum GR (U/ml)
Serum GST (n.mollmg protein)
RBC GPx (U/gm Hb)

*P < 0.001
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the effects were similar to that of ascorbic acid, a
known natural antioxidant. Hence ginger may be
taken regularly in the normal diet for therapeutic
purposes . Furthermore, similar studies on antioxidant
status during a free radical challenge can be used as
an index of protection against the development of
34 35
lipid peroxidation in experimental animals · .
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