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ABSTRACT

Objective: This study was carried out with an objective to investigate the impact of biochar on
phytochemical composition in plant especially Etlingera elatior cultivated on different dosage of
biochar.

Methods: Etlingera elatior was cultivated on the pot with 20 cm diameter and 35 cm height. 3
replicates for pots of Etlingera elatior was cultivated and label as 0%, 5% and 20%. The ordinary
farm soil without biochar (0%) as control, fertilized soil with biochar; 5% and 20%. In a net house
and watered twice daily. The gas chromatography mass spectrometry analysis was performed by
using a non-polar BPX-5 capillary column with an initial temperature of 50°C hold for five minutes
and then increased to 300°C at a rate of 5.0°C per minutes and hold 10 minutes. The biochar
samples were analysed using an ATR-FTIR equipped with diamond crystal, controlled by OMNIC
software (Thermo Nicolet Analytical Instruments, Madison, W1). A flat tip powder press was used to
achieve even distribution and contact.
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Results: The result showed significantly increased in the phytochemical composition with increase
in the biochar concentration. At 0% phytol (13%), Hexadecanoic acid (9.76%), Neophytadiene
(6.51%), coumarin (5.65%), precocene (5.27%) and caryophyllene (4.59%). At 5% are
Dihydrocucurbitacin (13.69%), Niacinamide (11.02%), a-Limonene (10.01%), Phyrahen (9.23%),
Phytol (7.24%) and Neophytadiene (5.75%) and at 20% Linoleic acid (39.98%), 2-pinen-4-ol
(12.32%), Hexatriacontyl pentafluoropropionate (6.89%), Benzofuran (5.12%), Acethophenon
(4.41%) and furfural (4.03%).

Conclusion: Application of biochar on soil can increase nutrient availability and enhance the
development of phytochemical composition in plants. Without biochar, the chemical composition
Etlingera elatior extract was slighlyt low. At 5% and 20% biochar, some compounds are increasing
and new were obtained compared to 0% biochar. Most of the compounds known to be secondary
metabolite which are rich in medicinal values. Thus, biochar could be used to increase the quantity

and quality of phytochemicals in plant especially medicinal plants.

Keywords: Phytochemical; biochar; ethanolic extract; sod.

1. INTRODUCTION

Biochar (BC) is a carbon-rich material produced
by pyrolysis. In recent decade, it is widely
described as a soil booster, improving soil and
invariably plant quality. The main reason for the
positive impact on soil properties, plant and
microbial ecosystem is a direct Biochar influence
on soil physical-chemical properties, as well as
the nutrients available contents, and its ability to
release nutrient slowly into soil solution [1].

Pyrolysis and composting technologies had
introduced biochar into global agriculture
attention due to its benefits [2,3,4]. The
elemental composition of Biochar consists of
carbon, nitrogen, hydrogen, potassium, and
magnesium all of which can serve as major
nutrients in plant growth. thereby improving soil
physicochemical and biological properties.
Biochar can positively or negatively affect the soil
microbial growth to alter the agricultural
environment [5]. It is a very stable, carbon-based
material obtained from the pyrolysis of biomass
under anaerobic [6].

Etlingera elatior metabolites, possess various
pharmacological activities. The plant is also used
as vegetable to prevent cardiovascular disease,
diabetes and cancer [7]. Several studies had
been evaluated in the activities of plant extract
such as antibacterial and antifungal, [8] as well
as the antioxidant activities [8,9]. Long-term
oxidative stress contributes to pathogenesis of
chronic diseases such as diabetes, kidney
disease and cancer diseases. There was also
clinical potency of plant as food supplement on
diabetes patients [10,11].

Torch ginger (Etlingera elatior) belongs to the
family of Zingiberaceae it is normally grown in
Asia and found common in Samarahan, Sarawak
Malaysia. It was generally used as herb [12]. It
was also reported to contained enormous
metabolite as well as antioxidant properties [13].
Etlingera  elatiorextract expressed various
pharmacological properties; antioxidant,
antimicrobial, antifungal, tyrosinase inhibition,
cytotoxic and has hepatoprotective activities [14].
In this study, it was hypothesized that the use of
biochar to Etlingera elatior with different dosages
might affect the type of secondary metabolite
produced from this medicinal plant. Therefore,
this present study aimed to evaluate the effect of
biochar at two dosages [15] and 20% of fresh
mixture weight) on the type of secondary
metabolite extracted from this medicinal plant
Etlingera elatior.

2. MATERIALS AND METHODS
2.1 Cultivation of Etlingera elatior

Etlingera elatior was grown in the pot with 20 cm
diameter and 35 cm height. 3 replicates for pots
of Etlingera elatior was cultivated and label as
0%, 5% and 20%. The soil used was obtained
from farmwith little or non-fertilesoil (0%)
fertilized soil with biochar; 5% and 20%. The pots
are placed in the netting house and the growth of
Etlingera elatior was monitored. Watering
process was done twice a day. The biochar used
in this study were purchased from Black Owl
Biochar Products. The dosage of biochar used
was calculated over the weight of soil. The soil
treatments are as follows:
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a) Non-fertilized soil (0%), b) non-fertilized +
biochar (5% and 20%).

2.2 Sample Extraction

Phytochemical was extracted according to
[16,17,18] with some adjustments. 100 gm of the
dry leaf powder of Etlingera elatior were
weighted, transferred to a flask, soaked with
ethanol until the powder was fully immersed and
incubated overnight. The extracts were then
filtered through Whatman filter paper No.1 along
with 2 gm sodium sulfate anhydrous to remove
the traces of water in the filtrate. Before filtering,
the filter paper along with sodium sulphate was
wetted with 95% ethanol. The filtrates were then
air dried and subjected to gas chromatography-
mass spectrometry analysis.

2.3 Fourier Transform Infrared (FTIR)

The biochar samples were analysed using an
ATR-FTIR equipped with diamond crystal,
controlled by OMNIC software (Thermo Nicolet
Analytical Instruments, Madison, WI). A flat tip
powder press was used to achieve even
distribution and contact. All spectra were
collected at 12 scans with a resolution of 4 cm-1
in the range 4000670 cm-1. The spectrum of
each sample was recorded against a fresh
background spectrum recorded from the bare
ATR crystal. The ATR crystal was cleaned with
ethanol.

2.4 Gas Chromatography Mass

Spectrometry (GCMS) Analysis

The gas chromatography mass spectrometry
analysis was performed by using a non-polar
BPX-5 capillary column with an initial
temperature of 50°C hold for five minutes and
then increased to 300°C at a rate of 5.0°C per
minutes and hold 10 minutes. The temperature of
the injector and detector were set at 320°C
respectively. 1l of the fractions was diluted in
100pl hexane was introduced into the gas
chromatography. The gas used as the carrier
was Helium. Interpretation of mass-spectrum
was conducted using the database of National
Institute Standard and Technology (NIST17). The
spectrum of the secondary metabolites
components was compared with the spectrum of
known components stored in the NIST library.

The name, molecular mass and structure of the
components of the test materials were
ascertained.

3. RESULTS AND DISCUSSION

The Fourier Transform Infrared spectra shown in
Fig. 1. The spectra with pronounced bands at
1591 cm-1 corresponding to carboxyl group of
protein compounds. Broad bands at 1700 cm-1
due to stretching of C-O bond in polysaccharide.
However, polysaccharide would have degraded
during the process of biochar, whilst the
phosphate content in biochar increase. The
phosphate band can be observed at 1029 cm-1.
These findings confirm that the biochar can be
used to improve the nutrient and metabolites in
plants such as Etlingera elatior. This also agrees
with the report of [19] partial detachment of the
functional group leads to the formation of
unpaired negative charges such as carboxyl and
hydroxyl group that have the ability to attract
positive charge thus releasing hydrogen and
oxygen contributing to increase carbon content
which are some important properties of biochars
remediation of metal contaminated soil.

The gas chromatography’s chromatograms of
Etlingera elatior obtained from ethanolic extract
are shown in Fig. 2. The chromatograms
demonstrate different peaks for different dosage
of biochar (Fig. 2(a)-(c)). Different pattern of
chromatogram was observed on different dosage
of biochar applied. The major compounds with
their percentage area (PA%) are summarize in
Fig. 3. The results revealed that phytol (13%),
Hexadecanoic acid (9.76%), Neophytadiene
(6.51%), coumarin (5.65%), precocene (5.27%)
and caryophyllene (4.59%) were among the
major compounds identified from Etlingera elatior
etahnolic extract on 0% biochar (Fig. 3(a)).
Increasing biochar dosage to 5%, the identified
compounds shows that, the 6 major compounds
are Dihydrocucurbitacin (13.69%), Niacinamide
(11.02%), a-Limonene (10.01%), Phyrahen
(9.23%), Phytol (7.24%) and Neophytadiene
(5.75%) shown in Fig. 3(b). In 20% biochar the
major compounds of Etlingera elatior are Linoleic
acid (39.98%), 2-pinen-4-ol (12.32%),
Hexatriacontyl pentafluoropropionate (6.89%),
Benzofuran (5.12%), Acethophenon (4.41%) and
furfural (4.03%) shown in Fig. 3(c). Most of the
compounds known to be secondary metabolite
which are rich in medicinal values.
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Fig. 2. Chromatogram of phytochemical from Etlingera elatior at different dosage of biochar;
(a) 0% biochar, (b) 5% biochar and (c) 20% biochar
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Fig. 3. Peak area percentage of compounds extracted from Etlingera elatior at different
dosage of biochar; (a) 0% biochar, (b) 5% biochar and (c) 20% biochar

4. CONCLUSION

Application of biochar on soil can increase
nutrient  availability and  enhance the
development of phytochemical composition in
plants. ~ Without  biochar, the chemical
composition Etlingera elatior extract was low. At
5% and 20% biochar, some compounds are
increasing and new compounds are develop
compared to 0% biochar. This suggest that the
biochar not only able to increase the growth rate
of plants but also the nutrients of the plants.

ACKNOWLEDGEMENTS

The author acknowledged the contribution of
colleagues and all supports from the Gas

Chromatography Lab, FTIR and Natural product
laboratory FRST/FSTS UNIMAS.

COMPETING INTERESTS

Authors have declared that no competing

interests exist.

REFERENCES

1. Atkinson CJ, Fitzgerald JD, Hipps NA.
Potential mechanisms for achieving
agricultural benefits  from biochar
application to temperate soils: A review.
Plant and Soil. 2010;337:1-18.



10.

11.

Umaru et al.; AIBGMB, 1(4): 1-6, 2018; Article no.AJBGMB.46263

Lehmann J, Joseph S, (Eds.). Biochar
for environmental management: Science,
technology and implementation.
Routledge; 2015.

Woolf D, Amonette JE, Street-Perrott FA,
Lehmann J, Joseph S. Sustainable biochar
to mitigate global climate change. Nature
Communications. 2010;1:56.

Agrafioti E, Bouras G, Kalderis D,
Diamadopoulos E. Biochar production by
sewage sludge pyrolysis. Journal of
Analytical and Applied Pyrolysis. 2013;
101:72-78.

Ahmad M, Rajapaksha AU, Lim JE, Zhang
M, Bolan N, Mohan D, Ok YS. Biochar as a
sorbent for contaminant management in
soil and water: A review. Chemosphere.
2014;99:19-33.

Sim SF, Lee TZE, Lu MI, Lu NA, Samling
B. Synchronized analysis of FTIR spectra
and GCMS chromatograms for evaluation
of the thermally degraded vegetable oils.
Journal of Analytical Methods in
Chemistry; 2014.

Devi S, Singh R. Antioxidant and
anti-hypercholesterolemic  potential  of
Vitisvinifera leaves. Pharmacog J. 2017;
9(6):807-14.

Chan EWC, Ng VP, Tan VV, Low YY.
Antioxidant and antibacterial properties
of Alpinia galanga, Curcuma longa,
and Etlingera elatior (Zingiberaceae).
Pharmacog J. 2011a;3(22):54-61.

Lee YM, Yoon H, Park HM, Song BC,
Yeum KJ. Implications of red Panax
ginsengin oxidative stress associated
chronic diseases. J Ginseng Res. 2017;
41(2):113-9.

Sulaiman SF, Sajak AAB, Ooi KL.
Supriatno, Seow EM. Effect of solvents
inextracting polyphenols and antioxidants
of selected raw vegetables. J Food Comp
Anal. 2011;24(4-5):506-15.

Riche DM, Riche KD, East HE, Barrett EK,
May WL. Impact of mulberry leaf extract on
type 2 diabetes (Mul-DM): A randomized,

12.

13.

14.

15.

16.

17.

18.

19.

placebo-controlled pilotstudy. Complement
Ther Med. 2017;32:105-8.

Zare R, Nadjarzadeh A, Zarshenas MM,
Shams M, Heydari M. Efficacy of
cinnamonin patients with type Il diabetes
mellitus: A randomized controlled clinical
trial.Clin Nutr; 2018. In press.

DOI: 10.1016/j.cInu.2018.03.003

Yunus MF, Aziz MA, Kadir MA, Rashid AA.
In vitro propagation of Etlingera elatior
(Jack) (torch ginger). Sci Hort. 2012;135:
145-50.

Wijekoon MMJ, Bhat R, Karim AA.
Effect of extraction solvents on the
phenoliccompounds and antioxidant
activities of bunga kantan (Etlingera elatior
Jack.) inflorescence. J Food Comp Anal.
2011;24(4-5):615-9.

Chan EWC, Lim YY, Wong SK.
Phytochemistry and  pharmacological
properties of Elingera elatior: A review.
Phcog J. 2011b;3(22):6-10.

Sim SF, Wasli ME, Yong CMR, Howell PS,
Jumin C, Safie NA, Samling B.
Assessment of the humification degree of
peat soil under sago (Metroxylon sagu)
cultivation based on Fourier Transform
Infrared (FTIR) and Ultraviolet-Visible (UV-
Vis) spectroscopic characteristics. Mires
and Peat. 2017;19:1-10.

Zayed MZ, Samling B. Phytochemical
constituents of the leaves of Leucaena
leucocephala from Malaysia. Int J Pharm
Pharm Sci. 2016;8(12):174-179.
Savithramma N, Rao ML, Suhrulatha D.
Screening of medicinal plants for
secondary metabolites. Middle-East
Journal of Scientific Research. 2011;8(3):
579-584.

Gao S, Hoffman-Krull K, Bidwell AL,
DeLuca TH. Locally produced wood
biochar increases nutrient retention and
availability in agricultural soils of the San
Juan Islands, USA. Agriculture,
Ecosystems and Environment. 2016;233:
43-54.

© 2018 Umaru et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle 3.com/review-history/46263




