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ABSTRACT

The advancement of today’s technology paved the way to a more challenging lifestyle and the preference to prolong
lifespan by staying healthy and be free of any illness especially cancer. The research was conducted to evaluate the
anti oxidative potentids and total phenolics of some medicina herbs and spices as a possible prevention for cancer. The
anti oxidative potentials of these herbs and spices were measured in terms of Oxidation Protection Efficiency (OPE) while
the total phenolics were determined as parts per million Gallic Acid Equivalent (ppm GAE). There were four sampling
periods with triplicates per sample and the collection of the data were done following the modified thiocyanate method [2]
for asessing the antioxidant activity of the sample under study. The t-test, regression anaysis and one-way ANOVA were
used to assess the statistical significance of the OPEs, total phenolics in ppm GAE and the correlation between the OPE
and GAE. The herbs and spices studied were Capsicum annuum (pepper); Coleus amboinicus (Indian borage or localy
caled oregano); Cymbopogon citratus(DC) Sapf, (lemon grass); Pandanus amaryllifoius Roxb (pandan); Allium sativum
(leeks); Allium sativum L (garlic); Zingiber officinale Roscoe (ginger); Allium cepa L (onion); citrus limon (Ilemon) and
Atuna racemosa Rafin.Chrysobalanaceae, (canopy/emergent fruit or locally known “tabon-tabon”). Of these ten samples
studied, Zingiber officinale Roscoe (ginger) and Coleus amboinicus (Indian borage or locally called oregano) were
statistically shown to have high OPE vaues as compared to the other samples tested while Atuna racemosa
Rafin.Chrysobalanaceae (canopy/emergent fruit) and Pandanus amaryllifoius Roxb (Pandan) remarkably showed high
equivalent values for phenalics content. In addition, the results showed that the antioxidative potentials of herbs and spices
may not only be due to its total phenolics but also to the other groups of phytochemicals present. This finding marks a
significant contribution as a prevention of cancer especialy that these herbs and spices are readily available and can be
found as condiments to any cooking procedure. These herbs and spices as found in a dish can be an anticancer specidist in
every meal.
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INTRODUCTION Recently, herbs and spices have aso been identified as
As the body ages or is subjected to environmenta sources of various phytochemicals, many of which possess
pollutants, such as cigarette smoke, overexposure to important antioxidant activity [6, 10, 13, 14, 18, 20].
sunlight, or smog, the body becomes overwhel med by free Antioxidants are widely known to cure cancer.
radicals. An excessve number of free radicals cause Researchers have begun to formaly study the health
damage by taking € ectrons from key cellular components benefits of herbs and spices as a possible prevention for
of the body, such as protein, lipids, and deoxyribonucleic cancer. A number of researches use different methods of
acid (DNA), the molecule that carries genetic information assessing the total antioxidant capacity of some dietary
in every living cell. These reactions make cells more plants. Among others are the TEAC assay of Miller, the
vulnerable to cancer-causing chemicals, called FRAP assay of Benzie and Strain, the ORAC assay of
carcinogens. Anti oxi dants are molecules that neutralize the Del ange and Glazer [9], the Briggs-Rauscher reaction [5],
free radicds that damage living cells. They can take the and the Ferric Thiocyanate method of Osawa and
form of enzymes in the body, vitamin supplements, and a Namiki[2]. This research was conducted to evaluate the
component of food intake or industrial additives to food. antioxidative potential expressed as Oxidation Protection
Dietary antioxidants supplement the action of enzymes Efficiency (OPE) and total phenalics as parts per million
that occur naturally in the body, and some studies show Gallic Acid Equivaent (ppm GAE), of some common
that a diet high in foods that are rich in antioxidants may herbs and spices, and to establish relationship between the
decrease the risk of cancer and heart disease. Research antioxidative potentials and tota phenolics among these
findingg[3, 7]of the antioxidative capecities of selected herbs and spices.

Philippine edible plant leaves and fruit peels respectively

showed that extract from Pisonia alba Span (I ettuce tree) MATERIALSAND METHODS

and Capsicum anuum Linn. (green hot pepper) among The research was done in Cagayan de Oro City,
edible plants had higher Protective Values (PVs) while G. Philippines and the samples were randomly cdllected at
mangostana (mangosteen) is topping the list of a very high the same place. The sampling for each of the ten herbs and
OPE vaues compared to the other fruit peels under study.
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spices was conducted four times, with three trids per 1 shows the pictorid presentation of the different samples
sampling, during the study period of about a month. Figure being studied.
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FIGURE 1. Pictures of the Samples under study

samples befere and after incubation

FI GURE 2. Pictures of h the samples were prepared and anal yzed
The collected samples were washed and cleaned before acid to determine the antioxidati ve potentia based on the

extraction with methanol as solvent. The prepared extracts modified thiocyanate method [2]. In this research, a
were each added to a substrate mixture containing linoleic thiocyanate method was used for the determination of the
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antioxidative potentials since it was more economically
feasible. For phenolics, the use of Folin-Ciocalteu reagent,
readily available in the laboratory, was carried out. Both
procedures employed spectrophotometric measurements.
Figure 2 showed the procedure of how the method was
caried to determine the antioxidative potentia and
phenalics content of the ten samples.

A control was run each time with just the solvent instead
of the extract. The progress of oxidation was then
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monitored in terms of absorbance for five days. The
curves for the oxidation trends were determined using
polynomia regression. From the curves, areas were
calculated to serve as basis for caculating OPEs.

From the areas obtained, the Oxidation Protection Index
(OPI) and Oxidation Protection Efficiency (OPE) were
calculated as follows:

Control Curve Area— Sample Curve Area

OFl

Control Curve Area

OPE OPI X 100%

The total phenolics determinations were done on portions
of the extracts and were based on the average absorbance
readings a 740 nm from which the concentrations as ppm
GAE were computed.

RESULTS AND DISCUSSION

The results of the average Oxidation Protection efficiency
(OPE) for each of the ten samples were compared and the
coefficient of variations were computed and analyzed.

TABLE 1. Mean OPE values, standard deviations and coefficients of variation of herbs and spices

Name of Herbs & Spices OPE SD CV %

1. Zingiber officinale Roscoe 91.88 8.05 8.76*
(ginger)

2. Coleus amboinicus 7277 38.42 52.80*
(Indian borage)

3. Pandanus amaryllifoius Roxb 49.54 32.03 64.65*
(pandan)

4. Capsicum 493itra 41.91 21.08 76.35*
(pepper)

5. Atuna racemosa Rafin. Chrysobalanaceae 36.79 48.15 130.88
(canopy/emergent fruit)

6. Cymbopogon 493itrates(DC) Stapf 25.15 43.32 172.25
(lemon grass)

7. Citruslimon 24.46 18.12 74.08*
(lemon)

8. Allium sativum L 11.32 24.03 212.28
(garlic)

9. Allium sativum 8.96 14.65 163.50
(leeks)

10. Allium cepa L 1.96 26.31 1342.25
(‘onion)

*sgnificant CV

Based on the tabulated data (Table 1), the results
according to the obtained OPE values indicated that
Zingiber officinale Roscoe (ginger) and Coleus
amboinicus (Indian borage or locally called oregano) are
the best herbs and spices with a very strong anti oxidative
potential. The order of decreasing OPE values has been
followed by Pandanus amaryllifoius Roxb ( pandan),
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Capsicum annuum  (pepper), Atuna racemosa Rafin.
Chrysobalanaceae (canopy/emergent fruit or locally
known as “tabon-tabon”), Cymbopogon citrates (DC)
Sapf (lemon grass), citrus limon (lemon), Allium sativum
L. (garlic), Allium sativum (leeks) and the least Allium
cepa L. (onion).
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TABLE 2. Caculated t-test & p-vaue of the mean OPE of herbs and spices

Name of Herbs & Spices OPE Calculatedt  P-value

1. Zingiber officinale Roscoe 91.88 19.77 0.0025*
(ginger)

2. Coleus amboinicus 7277 3.79 0.0323*
(Indian borage)

3. Pandanus amaryllifoius Roxb 49.54 3.09 0.0536
(pandan)

4. Capsicum annuum 41.91 2.62 0.0791
(pepper)

5. Atuna racemosa Rafin. Chrysobalanaceae 36.79 153 0.2239
(canopy/emergent fruit)

6. Cymbopogon citratus(DC) Sapf 25.15 1.16 0.3296
(lemon grass)

7. Citruslimon 24.46 2.70 0.0738
(lemon)

8. Allium sativum L 11.32 0.94 0.4157
(garlic)

9. Allium sativum 8.96 122 0.3080
(leeks)

10. Allium cepa L 1.96 0.15 0.8911
(‘onion)

*staisticdly significant at 0.05

Furthermore, based on t-test results (Table 2), only the OPE values of Zingiber officinale Roscoe (ginger) and Coleus
amboinicus (Indian borage or locally caled oregano) are statistically significant relative to an OPE value of zero that
indicates an absence of antioxidative potential. The nonsiginificance of the OPEs of the other herbs and spices could have
been due to the wide variation in results from sample to sample as shown by the coefficient of variation, CV vaues (Table
1). Many factors could have been the cause of the variation like the exact source of materid, age from harvesting time,
varietal differences and uncontrollable environmental conditions since these were not considered during the study.
Surprisingly though, Zingiber officinale Roscoe (ginger) has exhibited arelatively more uniform OPEvalues based on low
CV value.

TABLE 3. Average totd phenolics among herbs and spices.

Name of Herbs & Spices ppm in extracts ppm as GAE

1. Atuna racemosa Rafin. Chrysobalanaceae 154.5 5388
(canopy/emergent fruit)

2. Pandanus amaryllifoius Roxb 83.9 2928
(pandan)

3. Citruslimon 58.7 2049
(lemon)

4. Capsicum annuum 57.4 2004
(pepper)

5. Zingiber officinale Roscoe 53.8 1878
(ginger)

6. Cymbopogon citratus(DC) Stapf 51.7 1803
(lemon grass)

7. Allium sativum L 34.1 1190
(garlic)

8. Allium cepa L 33.8 1178
(‘onion)

9. Allium sativum 274 956
(leeks)

10. Coleus amboinicus 25.0 874
(Indian borage)

Table 3 shows the relative totd phenolics of the samples phenolics with an equivdent vaue of 5388 parts per
in ppm as GAE based on the absorbance at 740 nm. The million, while Pandanus amaryllifoius Roxb (pandan) and
vaues a shown indicated that Atuna racemosa citrus limon (lemon), rank second and third with tota
Rafin.Chrysobalanaceae, (canopy/emergent fruit or phenolics equivalent of 2928 and 2049 ppm respectively
locally known as ‘tabon-tabon’) has the highest total

494



I.J.SN., VOL. 3(3) 2012: 491-496

ISSN 2229 — 6441

TABLE 4. Regression analysis and one-way ANOVA of OPE versustotal phenolicsin ppm GAE

The regression equation is OPE = 31.4 + 0.00252 ppm

Predictor Coef SE Coef
Constant 31.6 18.05
ppm 0.002519 0.007555
S=3029 R-Sq=14% R-Sg(adj) =0.0%

Andysis of Variance

Source DF SS
Regression 1 102.0
Residual Error 8 7341.9

Total 9 7443.9

T P
1.74 0.121
0.33 0.747
MS F P
102.0 0.11 0.747
917.7

However, the results of the regression analysis and one-
way ANOVA (Table 4) provide an F value of 0.11 with a
p-vaue of 0.747 which means that the relationship
between the total phenolics and antioxidative potential
among herbs and spicesis not statistically significant. The
antioxidative potentials of the herbs and spices do not
correlate with the total phenolics. While phenolics
generally exert antioxidative potentials, there may be other
groups of substances that strongly affect the anti oxidati ve
potentials of herbs and spices [11, 13]. Thus, the total
phenalics are not a predictor of the antioxidative potentials
of the herbs and spices under study.

The result points to the fact that the phenolics content
among herbs and spicesis just one of the many groups of
phytochemicals that has antioxidant activity[17, 18]. Other
phytochemicals with antioxidant activity are allyl sulfides
where Allium cepa L (onion), Allium sativum (leeks) and
Allium sativum L (garlic) are classified not to mention
carotenoids, flavonoids and polyphenaols [1]. The data also
proved that Zingiber officinale Roscoe (ginger) and Coleus
amboinicus (Indian borage or locally caled oregano),
though higher in antioxidative potentials, has low tota
phenolics while Atuna racemosa Rafin.Chrysobalanaceae,
(canopy/emergent fruit or localy known “tabon-tabon™)
has the highest total phenalics.

CONCLUSION

From the summary of findings one can therefore conclude
that some of the samples tested contain antioxidative
activities and phenolics compound based on the OPE
values and the ppm as GAE values. But from among the
samples of herbs and spices under study, Zingiber
officinale Roscoe (ginger) has shown to have a very
significant value of OPE and is a strong antioxidant. This
is followed by Coleus amboinicus, (Indian borage or
locally called oregano) which also showed significant
values of OPE. While the rest of the samples, though has
OPE values greater than one, but are not datisticaly
significant. The OPE val ues points to the fact that they are
reatively weak or there were no antioxidants at dl in
terms of the values given. On the other hand, Atuna
racemosa Rafin. Chrysobalanaceae (canopy/emergent
fruit or locadly known as ‘tabon-tabon’) showed a high
vaue of phenolics content, followed by Pandanus
amaryllifoiius Roxb, (pandan) and Citrus Limon (lemon).
Moreover, there is no significant relationship in terms of
the antioxidative activities and phenolics content among
samples of herbs and spices. The phenolics content alone
of herbs and spices is not a predictor of its antioxidant
activities. The result can be due to the different classes of
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phytochemicals acting as antioxidants present in the herbs
and spices [12]. It is dso possible that the kind of method
used to detect the antioxidant activity probably did not
respond to the class of compounds present in the chosen
sample of herbs and spices [9]. The result has been
consistent with al the samples under the specie, allium sp.

RECOMMENDATION

In the light of the above conclusions, it is recommended
that families of every household should take the time in
including spices and herbs in the preparation of food for
the family members to have cancer prevention, most
especially Zingiber officinale Roscoe (ginger) and Coleus
amboinicus, (Indian borage or locally caled oregano)
whose antioxidative potential is found to be statisticdly
significant. Quite a number of recipes with spices and
herbs as part of the condiments are already available
commercialy. It will serve as a guide for the cooks in
every household to have an anticancer specidist in the
kitchen. With the limitations of the researcher’s capacity
to conduct a full assay in vivo and in vitro of the
antioxidative activities of herbs and spices, a
recommendation of such will further enhance the results of
this finding. Another area of concern for those interested
with antioxidants is to consider the maturity and area of
cultivation of the samples of herbs and spices. In as much
as the samples were randomly bought in the market, the
maturity of the samples and place where they were grown
were not considered. Though the results confirmed the
high OPE vaues of Zingiber officinale Roscoe (ginger)
despite the method of sampling, the result is conclusive
enough for the strong antioxidative potential of this specie,
regardless of maturity and location. On the other hand, the
high OPE values of Coleus amboinicus (Indian borage or
locdly called oregano) and the high total phenolics of
Pandanus amaryllifoiius Roxb (pandan) is also conclusive
since these samples were taken from the same place at
different sampling periods. Another subject of interest
would be a comparison of the different methods of
detecting antioxidant activities among samples of herbs
and spices to produce a conclusive result. Furthermore, a
thorough study of the chemical component especialy
found in Atuna racemosa Rafin.Chrysobalanaceae
(canopy/emergent fruit or locally known as “tabon-tabon™)
can be a subject for further research since it contains the
highest value of total phenalics.
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