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Abstract

Background and Objective: Black sugarcane (Saccharum officinarumL.) is characterized by its distinctive dark-colored stems or joints
containing of bioactive compounds. These compounds are associated with potential antioxidant and antibacterial activities, indicating
possible health-promoting properties. This research aimed to investigate the phytochemical contents in the two cultivars of black
sugarcane and to screen for their antioxidant, antibacterial and tyrosinase inhibition activities. Materials and Methods: Dried
S. officinarumwas extracted with methanol: HCl. The crude extract was used for phytochemical contents, antioxidant activity, phenolic
compound constituents, tyrosinase inhibition and antibacterial activity assay. This experimental design followed by descriptive analysis
and were presented as Mean=®Standard Deviation (SD). Results: The total phenolic compounds found in the extracts were arranged of
12.36-23.37 mg CE/g which is found in small joints higher than in big joint cultivars. The big joint found the highest activity for DPPH-
radical in root extract (0.52 mg/mL). The root extracts of the small joint showed the highest ABTS* radical scavenging activity at
0.33 mg/mL. Catechin was the main compound in the black sugarcane which was higher in the big joint than the small joint variety. The
extracts from both black sugarcane varieties showed tyrosinase inhibition activity. The lowest MICand MBC values at 0.39 and 0.05 mg/mL
were obtained from the node and rind of the small joint against Klebsiella pneumoniae. Conclusion: This result indicated that the black
sugarcane was composed of phytochemicals that expressed high antioxidant, tyrosinase inhibition and antibacterial activities. It might
further use black sugarcane extracts for health, beauty and pharmaceutical applications.
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INTRODUCTION

Sugarcane (Saccharum officinarum L.), a monocot plant
belonging to the Poaceae family, is one of the attractive crops
since it is an essential source of sugar and ethanol
production’3. Thailand is the fourth biggest producer in the
world* On the other hand, various studies identified a lot of
active substances in sugarcane and its products®'°. These
active compounds have been widely used in various fields
such as skin care ingredients?, modulators for inflammation
and neurological disorders®, cosmetics and medical products'’,
food and pharmaceuticals and regulate carbohydrate
metabolism'213,

Previous studies show that different active compounds
could be detected in all parts of sugarcane, including its
juice®. The Northeastern Region of Thailand has many
sugarcane cultivars both cultivated and wild spp. The
cultivated sugarcane is planted as a material source for the
sugar industry. The wild type of sugarcane commonly had
colors in its stem; red and black. It is not a popular cultivation
for juice or other purposes. This is according to the small
amount of juice as well as its taste. This wild sugarcane is
known as a medicinal plant and used as ingredients in folk
medicine. Black sugarcane, a wild type of sugarcane which
grows by themselves in the land spaces, is an attractive study.
It has been used as a medicinal plant for folk medicine for
treatment of various symptoms by local people. This purpose
was the same as any other country in the world which
believed in folk medicine'®'. However, scientific study on
black sugarcane phytochemicals and their biological
activities has a few reported. The objectives of this work were
to investigate the phytochemical contents in the two
cultivars of black sugarcane and screen for their antioxidant,
antibacterial and tyrosinase inhibition activities. The effects of
cultivars and parts of the sugarcane were compared and
discussed.

MATERIALS AND METHODS

Study area: This research was performed from October
2021 to August 2023 in The Center of Excellence
Innovation in  Chemistry (PERCH-CIC) and Biodegradable
Polymers Research Unit, Department of Chemistry, Faculty of
Science, Mahasarakham University and the Microbiology
Laboratory, Department of Science and Technology, Faculty of
Liberal Arts and Science, Roi Et Rajabhat University, Roi Et,
Thailand.
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Black sugarcane collection and preparation: Two cultivars of
black sugarcane were collected from a village directly in Maha
Sarakham Province, Thailand. Both sugarcane samples were
separated (tip, node, rind and root) and dried in air and cut
into small pieces for extraction. The dried sugarcane samples
were mixed with methanol: HCI (99:1 v/v) at a 1:20 (w/V) ratio
to prepare crude extract by maceration for 24 hrs. The
triplicate times were performed for each part of the samples.
The obtained crude extract was dissolved in methanol
before analysis of phytochemical contents, antioxidant
activity, phenolic compounds constituents and tyrosinase
inhibition assay. The crude extract was dissolved in Dimethy!
Sulfoxide (DMSO, Sigma) to the final concentration at
500 mg/mL before antibacterial activity determination.

Determination of total phytochemical contents: The
spectrophotometric method was used for the determination
of different active substances; total flavonoid content (TFC) by
using catechin as standard'®, total phenolic content (TPC) by
using gallic acid as standard'®, total triterpenoid content (TTC)
by using ursolic acid as standard®, total saponin content
(TSaC) by using aescin as standard?' and total condensed-
tannins content (CDT) by using catechin as standard?.

Evaluation of antioxidant activity: Different mechanisms
were performed to evaluate the antioxidant profiles of
the extracts. Free radical scavenging activity on 2,2"-Azino-Bis
(3-Ethylbenzothiazoline-6-Sulfonic Acid) (ABTS), 2,2-Diphenyl-
1-Picrylhydrazyl (DPPH)?* was selected for this activity. In
addition, metal-reducing power activity by ferric
reducing/antioxidant power (FRAP)* was also chosen.

Identification of phenolic compounds constituents: The
RP-HPLC analysis was performed for the identification of
substance constituents in the extracts. The condition process
and solvent eluted were conducted followed by the previous
report by Sufian et a/'®. The ten external standards were used
for identification.

Tyrosinase inhibition assay: The enzymatic activity was
measured by adaptation of the method described by
Hawary etal/?*. A 2 mL solution composed of 700 uL
tyrosinase substrate (DOPA) in phosphate buffer solution,
700 pL tyrosinase enzyme in phosphate buffer and 600 pL
extracts were prepared. The mixture wasincubated at 30°C
for 30 min. The reaction was measured at 475 nm. All tests
were done in triplicate. Kojic acid was used as positive
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control and phosphate buffer was used as negative control.
This activity was calculated as:

Al (%) = %100

Where:
C = Negative control absorbance
S = Sample or positive control absorbance?

The activity was expressed as the concentration of a
sample that produces 50% inhibition of enzymatic activity
(ICs) which is calculated by plotting Al (%) against
concentration mg/mL.

Pathogenic bacteria preparation: A single colony of each
bacteriaincluding Staphylococcus aureus TISTR 1466, Bacillus
cereus TISTR 2737, Staphylococcus aureus PK and Klebsiella
pneumoniae was transferred to 5 mL culture broth medium
and incubated at 37°C with shaking for 24 hrs. The bacterial
cell concentration was adjusted at ODg, to 0.1 before use.

Disc diffusion method: One hundred of each tested
bacterium (ODg, to 0.1) were spread onto nutrient agar (NA)
and a sterile paper dish with a 0.6 mm diameter was placed on
NA. Ten microliters of ethanolic Saccharum officinarum L.
extract were dropped onto the paper disc (triplicate). The
plate was incubated at 37°C for 24 hrs. The inhibition zone
around the disc was measured and recorded.

Minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) determination: The MIC
and MBC values of S officinarum L. extract against
pathogenic bacteria were determined. One hundred
microliters of NB were added to each well and the
S. officinarum L. extract was twofold serially diluted. One
hundred microliters of each bacterium were added to each
well. The plate was incubated at 37°C for 24 hrs before MIC
and MBC values were measured by colorimetric assay. The
iodonitrotetrazolium (INT) solution was added to each well
and incubated for 30 min. The wells without bacteria are
yellow in colorand the wells with bacterial growth turned pink
in color®®%,

Statistical analysis: All tests were conducted in triplicate. The
results were presented as Mean = Standard Deviation (SD). The
statistical significance test differences with p<0.05 were
assigned.

254

RESULTS AND DISCUSSION

Phenolic compounds in extracts: Sugarcane is composed
generally of various types of secondary metabolites which can
be used for traditional medicine with a long history?'%114,
Table 1 shows the total phenolic substances in each part of
two black sugarcane cultivars. The results found that the
tested substances were variable profiles depending on parts
and cultivars. The TFC found in the extracts were arranged at
12.36-23.37 mg CE/g whichisfoundin small joints higher than
big joint cultivars, except in shoot tip extract. Considering
each part of the black sugarcane, the root extract of small
joints has the highest TFC (23.37 mg CE/g), meanwhile, the
shoot tip extract has the lowest TFC (12.36 mg CE/qg). In
contrast, the tip extract of the big joint has the highest TFC
(21.79 mg CE/q). The TPC in the black sugarcane is found in
lower content than TFC in the range of 6.61-14.50 mg GAE/qg.
The TPCin small joints is found slightly in higher content than
in big joints. The rind extract of the small joint cultivar was
found the highest TPC (14.50 mg GAE/g) whereas the big joint
was found in the shoot tip extract (12.51 mg GAE/g). The TTC
is also found with low content and variable patterns among
the parts of extracts (0.21-0.83 mg UR/g). The highest TTC was
found in the root of the small joint cultivar (0.83 mg UR/g), but
other parts found lower TTC than in big joints. The node of the
big joint contained the highest TTC (0.74 mg UR/g) among
other parts of this cultivar. Total saponin content (TSaC) found
in the range of 10-24 mg AES/g. The root (24.52 mg AES/q)
and rind (18.02 mg AES/qg) of small joint extracts contained
higher TSaC than the big joint extracts, while node and tip
extracts were in lower content. The CDT in the extracts was
arranged in 6.66-18.90 mg CE/g. In general, all parts of the
small joint cultivar are composed of higher CDT than big
joints, except for the shoot tip. The root of the small joint
composed the highest CDT (18.90 mg CE/g), as well as the big
joint (11.81 mg CE/g DW).

Humans have known for a long history to use medicinal
plants in their life’82. The different plant phytochemicals
involved in defense and reproduction propose®. There are
many reports of their activities®®32. The selected black
sugarcane extracts are composed of all the mentioned
compounds with high content. In addition, the triterpenoids
were also detected even in low content if compared to other
plants. This revealed that the phytochemical contents were
varied by parts as well as plant cultivars>'*3*,

Antioxidant determination: Table 2 shows the antioxidant
activity results of the black sugarcane extracts comparing



Asian J. Plant Sci,, 23 (2): 252-260, 2024

Table 1: Total phenolic constituents (mg/g DW) in black sugarcane extracts

Substances TFC TPC TTC TSaC cDT
Small joint

Tip 12.36+0.72¢ 9.87£0.09¢ 0.21%0.01° 10.18£0.09¢ 6.661+0.12¢
Node 18.05%1.74° 8.92+0.86¢ 0.34£0.02¢ 10.06+0.30¢ 9.46+0.32¢
Rind 18.9611.86" 14.50+0.18° 0.46+0.02¢ 18.02%0.58° 14.35+0.75°
Root 23.37%3.242 12.9010.86° 0.83%0.072 24.52+0.67° 18.90+2.60°
Big joint

Tip 21.79+£1.832 12.51+£1.21° 0.561+0.02¢ 11.6410.7¢ 8.721+0.63¢
Node 14.77+1.15¢ 8.18%+0.39¢ 0.74%+0.01° 12.56+0.24¢ 8.47+3244
Rind 12.98+0.28¢ 7.35+0.49¢ 0.56£0.04¢ 9.91%0.55¢ 7.85+0.52¢
Root 12.89+0.14¢ 6.611+0.15¢ 0.61£0.01¢ 17.86+0.31° 11.811+0.08¢

Results are expressed as Mean £ SD from triplicate values and statistical significance differences at p<0.05 showed with different letters in the same column represent

Table 2: Antioxidant efficacy in black sugarcane extracts

Methods
Cultivars DPPH (IC5o mg/mL) ABTS (IC5o mg/mL) FRAP (uM FeSO,/g DW)
Small joint
Tip 4.19%0.012 422+0.03? 349.31+24.01¢
Node 1.77£0.10° 1.29+0.03° 370.21+20.94¢
Rind 0.56+0.01f 0.77%+0.01¢ 712.09+10.44°
Root 0.58+0.01f 0.33+0.03" 634.42+12.53¢
Big joint
Tip 0.89+0.02¢ 0.93£0.01¢ 803.28+9.25°
Node 0.8240.02¢ 0.68+0.01¢ 551.23+25.50¢
Rind 0.73%0.02¢ 0.46+0.02f 638.77+27.36¢
Root 0.52+0.02f 0.41£0.01¢ 786.10£19.722

Results are expressed as Mean £ SD from triplicate values and statistical significance differences at p<0.05 showed with different letters in the same column represent

smalland big joint cultivars. With DPPH" testing, the small joint
extracts had lower ICs, values than the big joint, except for the
rind extract. This revealed that the small joint had higher
antioxidant potential than the big joint. Considering each part
of the sugarcane, the root and rind extracts had the highest
DPPH" scavenging activity for the small joint (0.56,
0.58 mg/mL) while the big joint found the highest activity
for DPPH" radical in root extract (0.52 mg/mL). Testing for
ABTS* radical scavenging activity indicated that almost all
parts of big joint extracts had higher potential activity than
small joints, except in root extract. The root extracts of both
small joint and big joint showed the highest ABTS* radical
scavenging activity as 0.33 and 0.41 mg/mL, respectively.
Moreover, the extracts from all parts of big joint showed
generally free radical scavenging for ABTS*in lower ICsy values
than DPPH-". This mean that the small joint extracts had higher
potency for ABTS* than DPPH". In case of FRAP assay, the
extracts from all parts of big joint black sugarcane showed
higher reducing power than small joint extracts. The most
competency was found in the tip extract of big joint
(803.28 uM FeSO,/g), then root (786.10 uM FeSO,/qg), rind
(638.77 UM FeSO,/g) and node (551.23 uM FeSO,/g DW),
respectively. The extracts from small joint also contained high
reducing activity with the highestinrind (712.09 uM FeSO,/q),
then root (634.42 uM FeSO,/g), node (370.21 uM FeSO,/g) and
tip (349.31 uM FeSO,/g DW), respectively.
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It is known that phytochemical’s structures were
complexity?>¢, Therefore, antioxidant tests should be carried
out by various methods. Most reports indicated that the
functional components of phytochemicals are directly related
to the competency of antioxidant activity’3¢. Free radicals
scavenging®>3#4 and FRAP#' assays were the most popular
methods for antioxidant determination. From the results, the
variable potency of antioxidants is depending on sugarcane
cultivars and parts. However, it can suggest that black
sugarcane is composed of higher antioxidant competency
than the previous reports on sugarcane and they're
by-products''>#2 The high antioxidant competency might be
caused by those flavonoids in the extracts, especially big joint
cultivars. This is due to the ortho-dihydroxy polyphenols
substances like flavonoids or saponins in the extracts'>4142,

Quantitative analysis of phenoliccompounds: The retention
time of 10 reference standards was used for quantitative
analysis of phenolic compounds using HPLC as shown in
Table 3. In small joint cultivars, the main phenolic compounds
were catechin, quercetin, ferulic acid, epicatechin, resveratrol
and gallic acid which were variants of contents depending on
the parts. The catechin was found to have the highest content
in the shoot tip (50.52 mg/g) followed by node (45.60), root
(40.48) and rind (38.55). Quercetin found the highest content
inroot (25.85 mg/q), followed by ride (13.30), node (6.90) and
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Table 3: Abundance of phenolic constituents (mg/g DW) in black sugarcane extracts

Cultivars Gallic acid Catechin Caffeic acid Epicatechin p-Coumaric acid
Small joint

Tip 1.08+0.03¢ 50.52+0.69° 0.50£0.01« 2.21£0.15¢ 0.13%0.00f
Node 1.55+0.35¢ 45.60£3.10° 1.16%+0.17° 5.07+£0.76° 0.77+0.02¢
Rind 261%£017° 38.55%0.50¢ 0.95+0.05 5.56£0.04° 0.261+0.04
Root 3.22+0.12° 40.48+0.71< 1.01£0.02b¢ 0.60%+0.01¢ 1.0240.00<
Big joint

Tip 1.55+0.02¢ 83.394+1.83° 1.83£0.15° 2.8910.06" 1.63+0.13°
Node 1.51%£0.60¢ 87.01£3.91° 0.34%0.02¢ 2.9610.24b¢ 1.50£0.12b¢
Rind 1.36%£0.09¢ 80.43+4.29° 0.93+0.52° 3.72+047° 5.17£0.64°
Root 1.75%£0.01¢ 80.85+3.34° 0.35%0.00¢ 0.90+0.22¢ 0.560.13%f
Cultivars Ferulic acid Rutin Myricetin Resveratrol Quercetin
Small joint

Tip 2.73%£0.12¢ 0.29+0.01¢ 0.45+0.04° 2.19%+0.24¢ 6.29+0.61¢
Node 2.28+0.02¢ 0.11£0.01¢ 0.17£0.02° 2.38%0.05¢ 6.90%+0.18¢
Rind 413%0.70° 1.05%+0.07° 0.69£0.06° 5.26£0.23° 13.30%£0.22¢
Root 4.59+0.02° 1.35+0.03? 1.824+0.03? 416+0.33° 25.87£0.59°
Big joint

Tip 7.81£0.97° 0.48£0.05¢ 0.59+0.04° 493+£0.122 39.57£2.28
Node 7.95£0.62° 0.48+0.05¢ 0.33+0.06° 521£0.27° 39.29+1.03?
Rind 7.89£0.74° 0.35+0.01¢ 0.89+0.77° 491£0.27° 36.8814.28°
Root 3.4240.29 0.26+0.05¢ 0.48+0.03° 3.42+£0.24¢ 14.01£0.17¢

Results are expressed as Mean £ SD from triplicate values and statistical significance differences at p<0.05 showed with different letters in the same column represent

shoot tip (6.29). Epicatechin was found the highest content in
the rind (5.56 mg/qg) followed by node (5.07), tip (2.21) and
root (0.60). Resveratrol found the highest content in rind
(5.26 mg/q) followed by root (4.16), node (2.28) and tip (2.19).
Ferulic acid was a phenolic acid that contained the highest
content in the root (4.16 mg/q) followed by rind (4.13), tip
(2.73) and node (2.28). Gallic acid found the highest content
inroot (3.22 mg/g) followed by rind (2.61), node (1.55) and tip
(1.08). In addition, root extract was also composed of high
contents of other flavonoids; rutin, myricetin and phenolic
acid; p-coumaric acid and caffeic acid.

In the big joint cultivar, the main phenolic compounds
were also catechin, quercetin, ferulic acid, epicatechin,
resveratrol and gallic acid which were variants of contents
depending on the parts. Moreover, these substances contain
higher content than in small joint cultivars, especially
flavonoids. The catechin was found to have the highest
content in nodes (87.01 mg/q) followed by tip (83.39), root
(80.85) and rind (80.43), respectively. Quercetin was found
the highest content in the shoot tip (39.57 mg/g), followed by
node (39.29), rind (36.88) and root (14.01). Epicatechin found
the highest content in rind (3.72 mg/qg) followed by node
(2.96), tip (2.89) and root (0.90). Resveratrol was found the
highest content in nodes (5.21 mg/qg) followed by tip (4.93),
ride (4.91) and root (3.42). On the other hand, phenolic acids
were also found in lower content, except ferulic acid. The
ferulic acid was found the highest content in nodes
(7.95 mg/qg) followed by rind (7.89), tip (7.81) and root (3.42).
Gallic acid was found the highest content in the root
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(1.75 mg/qg) followed by tip (1.55), node (1.51) and rind (1.36).
Moreover, all big joint extracts contained high contents of
phenolic acids, especially p-coumaric acid and caffeic acid.

The sugarcane composed of different constituents with
high contents', especially flavonoids. The obtained result
was in agreement with previous reports suggesting that
mono-flavonoids like catechin and epicatechin are the main
plant substances®'". Other flavonoids: Myricetin, resveratrol
and rutin which are generally found in small continents* were
also found in all parts of black sugarcane. Interestingly,
p-coumaric acid and caffeic acid were also detected in the
black sugarcane which agreed with previous work by
researchers'®. The type and level of tested phenolic
compounds vary according to cultivars and parts such as
extraction conditions and its byproducts'.

Tyrosinase inhibition activity: Table 4 shows tyrosinase
inhibition activity in each part of two black sugarcane
cultivars. The tyrosinase inhibition activity of extracts was
lower than standard kojic acid (0.0943 mg/mL). However, the
results indicated high activity. Among the cultivars, almost of
small joint extracts have higher tyrosinase inhibition activity
than the extracts of big joints, except in tip extract. In
comparison between parts of sugarcane, the root of the big
joint has the highest activity, then the root and tip of the small
joint. The node and rind of big joint extracts have a similar
potent activity to the node extract of small joints. The
obtained results were in lower tyrosinase inhibition activity of
the rind extract of Gitrus mitis Blanco (ICs, = 0.87 mg/mL)*
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Table 4: Tyrosinase inhibition activity in black sugarcane extracts

Cultivars ICso (mg/mL)
Small joint

Tip 1.84%0.05°
Node 1.96£0.09¢
Rind 2.13£0.06¢
Root 1.82£0.08°
Big joint

Tip 2.49+0.09¢
Node 1.9940.02¢
Rind 1.9240.02¢
Root 1.43£0.0.52

Results are expressed as Mean£SD from triplicate values and significant differences at p<0.05 showed by different letters in the same column represent

Table 5: Diameter of inhibition zones (mm) of Saccharum officinarum L. extracts against pathogenic bacteria

Inhibition zones (mm)

Saccharum officinarum L. Staphylococcus aureusTISTR 1466 Bacillus cereus TISTR 2737 Staphylococcus aureus PK Klebsiella pneumoniae
Small joint
Shoot tip 16 15 15 12
Node 15 13 14 13
Rind 13 1 13 1
Root 12 7 10 11
Big joint
Shoot tip - 7 7 13
Node - 12 7 13
Rond - 7 7 14
Root 1 7 10 13
DMSO - - - -
-: No antibacterial activity
Table 6: MIC and MBC value of Saccharum officinarum L. extracts against tested pathogenic bacteria

Staphylococcus aureusTISTR 1466 Bacillus cereus TISTR 2737 Staphylococcus aureus PK Klebsiella pneumoniae
Saccharum officinarum L. MIC (mg/mL) MBC (mg/mL)  MIC(mg/mL) MBC(mg/mL) MIC(mg/mL) MBC (mg/mL) MIC(mg/mL)  MBC (mg/mL)
Small joint
Shoot tip 0.39 0.20 0.78 0.39 0.78 0.39 0.78 0.39
Node 0.39 0.10 0.78 0.39 0.78 0.39 0.39 0.05
Rind 0.39 0.20 0.39 0.20 0.78 0.39 0.39 0.05
Root 3.13 1.56 1.56 0.78 3.13 1.56 1.56 0.39
Big joint
Shoot tip - - 1.56 0.78 3.3 1.56 1.56 0.78
Node - - 3.3 0.20 3.3 1.56 1.56 0.39
Rond - - 3.13 0.20 3.13 1.56 6.25 1.56
Root 313 1.56 1.56 0.78 3.13 1.56 1.56 0.78
DMSO - - - - - - - -

and seed of Hawthorn berry (ICs, = 0.87 pg/mL)*. It might be
thought that black sugarcane extracts should be used as an
active component in cosmetics for skin care and melasma
protection?.

Antibacterial activity: The highest inhibition zone diameter
at 16 mm was presented in the small joint shoot tip extract
against S, aureus TISTR 1466 followed by B. cereusTISTR 2737
and S. aureus PK with 15 mm (Table 5). The two black
sugarcane cultivars' roots are the most suitable for
antibacterial substance extraction because all root extracts can
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inhibit the growth of 4 tested bacteria. The A pneumoniae
was the most sensitive bacteria with all parts of small jointand
big joint extracts. This result according to Zhao et a/*, that
reported the ethanolic sugarcane bagasse extracts
showed the inhibition zone diameter at 19.4£0.15 mm
against 5. aureus ATCC 6538. They also reported that
ethanolic sugarcane bagasse extracts can inhibit the
growth of Listeria monocytogenes  ATCC 19115,
Escherichia coli ATCC 8089 and Sa/lmonella typhimurium
ATCC 14028. Williams et al* reported that methanol
extract of S officinarumstem pulp can inhibit the growth of
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S. aureus ranging from 8.67-24.00 mm. The ethanolic small
joint shoot tip and nod extracts from this work presented a
higher inhibition zone compared with what Amalia et a/*®
(13.8 mm) and Uchenna et a/* reported.

The lowest MIC value at 0.39 mg/mL was presented in the
small joint against 5. aureus TISTR 1466 (shoot tip, node and
rind), B. cereus TISTR 2737 (rind) and A pneumoniae (node
andrind) (Table 6). The lowest MBC at 0.05 mg/mL was shown
in the node and rind of the small joint against A. pneumoniae
(Table 6). The MBC against S. gureus TISTR 1466 was lower
than reported by Zhao et a/*.

CONCLUSION

Black sugarcane contained various oxidative substances
which expressed high antioxidant capacities. The results
suggested that cultivars and their parts of sugarcane were
directly influenced by phytochemicals and antioxidant activity.
However, all parts of the black sugarcane were a good source
of phytochemicals. Flavonoids were the main groups of active
substances, especially catechin, quercetin, resveratrol and
epicatechin, while ferulic acid and gallic acid were the main
phenolic acids. The extracts from all parts of black sugarcane
showed tyrosinase inhibition activity which would be applied
as an active ingredient in cosmetics for melasma protection.
Antibacterial screening indicated the both small and big joint
were the source of antibacterial substances. However, the
phytochemical substances were suitable for other
mechanisms of the human body like healthy supplements.
This study could be suggested that the two black sugarcane
cultivars are good sources of phytochemicals and antibacterial
substances for use in health and cosmetics products.
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This study discovers the antipathogenic properties
and antioxidant activity of black sugarcane (Saccharum
officinarum L.). This study will help the researcher uncover the
critical areas of using black sugarcane as an antipathogenic
and antioxidant agents that many researchers were not able
to explore thus, a new application using the black sugarcane
as an antipathogenic and antioxidant agents may be arrived
at.
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