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bioactive components and antioxidant activity of the C. xanthorrhiza water extract. The
bioactive components qualitatively observed were tannins, flavonoids, glycosides,
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Extract, antioxidant activity were quantitatively analyzed. Antioxidant activity was carried out by
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Precisitale separation, tot.al pheno.l, flavonoids and curcumin from water extract of C. x.t.m:"]mn‘hfza from fresh
Bioactive components rhizome without cold storage and without separ@] of the precipitate was the largest
compared to other treatments, were 76.39%, 1.68 mg/mL, 2.47 mg/mL and 0.71 mg/mL,
DOI:

e loiorg/10 26656 20175(4) 030 respectively. Separation of the precipitate from C. xanthorrhiza water extract reduces

curcumin, flavonoid contents, total phenols and DPPH radical scavenging capacity.

1. Introduction linoleic acid than ginger (Septiana, Mustaufik, Dwiyanti
et al., 2006). Antioxidant activity of boiling dried C.
xanthorrhiza 1s greater than that of dry turmeric
(Samsudin and Panigoro, 2013). C. xanthorrhiza extract
is thought to be used as an anti-atherosclerosis or
inhibitor of blood clots because it has inhibitory activity
of LDL oxidation and accumulation of macrophage
cholesterol (Septiana, Dwivanti, Muchtadi er al., 2006).
Bioactive components of C. xanthorrhiza such as
curcuminoids (Menon and Sudheer, 2007) and
xanthorrhizol (Jantan et al., 2012) can function as
antioxidants. C. xanthorrhiza also contains bioactive
components in the form of alkaloids, saponins, quinones
and triterpenoids (Panigoro ef al., 2013).

Curcuma xanthorrhiza Roxb (commonly known as
temulawak in Indonesia) is an important medicinal plant
in Indonesia and several other countries. This rhizome is
often used as an ingredient for medicines and more than
50 traditional medicinal recipes contain C. xanthorrhiza
(Dharma, 1985). As a medicinal plant, C. xanthorrhiza
has a variety of benefits ranging from hepatoprotection,
anti-inflammatory, anticancer, antidiabetic,
antimicrobial, cholera prevention, and
tihyperlipidemic potential (Hwang et al., 2000).
Traditionally, this plant is used as an ingredient in health
supplements known as “jamu” or to cure certain health
problems including hepatitis, liver complaints, diabetes,
rheumatism, anticancer, hypertension, and heart Jamu or fresh C. xanthorrhiza drink is commonly
disorders (Salleh et al., 2016). prepared by extracting it in water, as water is the safest
solvent. The weakness of extraction by water is that
curcuminoids produced from C. xanthorrhiza extraction
by water are less than that by ethanol (Santoso, 2012).
Extraction of active components by water causes the
starch to be extracted. Starch can be easily precipitated
by a variety of treatments such as drying treatment on C.
xanthorrhiza rhizome, and cold storage treatment of C.
xanthorrhiza water extract. Removal of starch

The benefits of C. xanthorrhiza may be due to its
antioxidant activity. According to Gordon (1990), an
antioxidant is a substance with the ability to prolong or
prevent the lipid oxidation process. C. xanthorrhiza and
tumeric acetone extract from sliced rhizomes dried using
a dryer cabinet for 14 hrs have a higher inhibitory
activity of peroxide and malonaldehyde formations from
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precipitated by these treatments is thought to have an
effect on the amount of extracted bioactive components.

C. xanthorrhiza as an ingredient of herbal medicines
or fresh drinks c e dried using conventional method
in the sun before use. This method is less controlled,
leading to poorer product quality. Drying treatment in a
controlled §#utch dryer can improve the overall product
quality. In general, the drying time of C. xanthorrhiza is
shorter when the temperature increases between 40°C to
60°C (Sapei et al., 2017). Making herbal medicine and
temulawak drink can use the main ingredients of dry
rhizome in the form of C. xanthorrhiza powder or fresh
C. xanthorrhiza. The drying process is thought to affect
compound contents and antioxidant activity.

Moreover, active components of C. xanthorrhiza
water extract is affected by temperature and storage
duration of the extract. Storing C. xanthorrhiza water
extract and temulawak drink at cold temperatures in the
refrigerator can increase the amount of precipitated
starch. During cold storage, the starch granules
retrogradation occurs. Cooled gelatinized starch can
generate starch recrystallization to form insoluble
retrograded starch (precipitate) (Raigond er al., 2015).
Separation of precipitated starch in C. xanthorrhiza
water extract can aﬁ'ect@ activity and the amount of
bioactive components. This study was conducted to
determine the effect of main ingredients form, cold
storage and precipitate separation on compounds
contents and antioxidant activity of C. xanthorrhiza
water extract.

2. Materials and methods
2.1 Materials and tools

The main ingredient used in this study was C.
xanthorrhiza rhizome from farmers in Purbalingga,
Central Java, while the chemicals used were methanol,
ethanol, standard curcumin, chloroform, H.SO,, FeCl,,
HCIl, Na,COj;, folin-ciocalteau, acetic anhydride, and
DPPH or 1,l-diphenyl-2-picrylhydrazyl (Merck,
Germany).

The tools used were a scale (Ohaus, United States),
erlenmeyer, beaker glass, test tubes (Pyrex, Germany),
vortex, microwave (Electrolux), blender (Philip,
Netherlands), refractometer (Krisbow, China), UV-Vis
spectrophotometer, (Shimadzu 1240, Japan), and a
cabinet dryer.

2.2 Production of Cucurma xanthorrhiza water extract

First, the C. xanthorrhiza rhizomes were washed and
drained. The main ingredients used were fresh rhizomes
and the powder of C. xanthorrhiza. C. xanthorrhiza

elSSN: 2550-2166

powder obtained from fresh rhizomes sliced 4 mm, dried
at 57°C for 14 hrs using a cabinet dryer, crushed and
filtered using a 60 mesh filter, This powder was
dissolved in warm water, shaken and filtered. C
xanthorrhiza water extract from fresh rhizome was made
by crushing the fresh rhizomes with warm water using a
blender and filtering it with a filter cloth. The water
extract obtained was given a storage treatment at
refrigerator temperature for 12 hrs and precipitate
separation, Each treatment was compared to the control
treatment, namely C. xanthorrhiza water extract from
fresh rhizomes without extract storage and without
precipitate separation.

2.3 Phytochemical screening

Phytochemical screening such as terpenoids,
glycosides, tannins, saponins and alkaloids (Roghinii and
Vijayalaksmi, 2018) and glycosides (Gul et al., 2017)

were performed using the standard as follows.

2.3.1 Test for terpenoids

A volume of 1 mL of the extract was treated with 2
mL of chloroform and concentrated sulphuric acid. The
formation of red-brown colour at the interface indicates
the presence of terpenoids.

2.3.2 Test for tannins

A volume of 2 mL of extract was added to 0.5 mL of
o ferric chloride. The formation of dark blue or
greenish-black indicates the presence of tannins,

2.3.3 Test for saponins

A 2 mL of extract and 1 mL of distilled water was
added together and shaken in a graduated cylinder for 15
min lengthwise. It resulted in the formation of 1 cm layer

of foam th.at indicated the presence of saponins.
3
2.3.4 Test for alkaloids

To 2 mL @Ry extract, 2 mL of concentrated
hydrochloric acid was added. Then few drops of Mayer’s
reagent were added. The presence of green color or white
precipitate indicates the presence of alkaloids.

2.3.5 Tests for glycosides (Liebermann’s Test)
28

The extract was med into 2 mL of acetic acid and 2
mL of chloroform. The mixture was then cooled and
H,S0, was added. The green colour showed the entity of
aglycone, the steroidal part of glycosides.

2.4 Determination of curcumin content

of C.
xanthorrhiza water extract used curcumin as a standard

Determination of curcumin content

© 2021 The Authors. Published by Rynnye Lyan Resources
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(Delfiya et al., 2014). The standard curve was madggby
making a series of curcumin dilutions in ethanol with
various concentrations (0.2, 0.4, 0.6, 0.8 and 1.0 pg/mL).
Curcumin from various C. xanthorrhiza water extracts
and standardized curcumin were analyzed by inserting
each sample into a spectrophotometer cuvgge and
measuring its absorbance at a wavelength of 425 nm.
The absorbance vs concentration of the standardized
curcumin curve was made by connecting a line at these
points and a correlation equation was made. Curcumin
concentrations were calculated using the absorbance vs
concentration of standardized curcumin charts. Testing
on water extract was carried out in the same fashion as
the standard based on the concentration of standardized
curcumin.

2.5 Determination of total phenolic content

The total phenolic compound of tamarind turmeric
herbal drink determined by Folin-Ciocalteau methods
(Hammerschmidt and Pratt, 1978) and gallic acid as the
standard.

2.6 Determination of flavonoid content

Total flavonoid content is expressed in Quercetin
Equivalent (QE) was measured using the colorimetric
method at 415 nm (Pourmorad et al., 2006).

2.7 Determination of DPPH scavenging capacity
EZ)
DPPH scavenging capacity was carried out by

following the procedure of Sheikh et al (2009). A 2 mL

ater extract sample (40000 ppm) was added into 2
mL of 0.16 mM DPPH solution in methanol. The
mixture wamlaken for 1 min, left for 30 mins in a dark
place and the absorbance (Abs.) was measured at a
wavelength of 517 nm. DPPH radical scavenging ability
was calculated by the following equation:

2.8 Statistical analysis

DPPH radical scavenging capacity and content of
curcumin, fl oid and total phenolic contents were
analysed by using Analysis variance (ANOVA). If
there was a significant effect, the analysis was continued
with Duncan’s Multiple Range Test (DMRT) at a 5%
significance content.

3. Result and discussion

The results of the qualitative analysis indicated that
C. xanthorrhiza water extracts both from fresh and dry
C. xanthorrhiza, with or without 14 hrs of cold storage,
and with or without precipitate separation contained
terpenoids, phenolics, saponins, alkaloids, and
glycosides (Table 1). This result confirmed with a study
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reported by Panigoro et al. (2013), whereby the bioactive
components of Cxanthorrhiza are in the form of
alkaloids, saponins, quinones and triterpenoids.

Table 1. Results of phytochemical screening analysis

4 = & = =
Treatment & 2 g g g
g = 2 g Z
= o = =¥ %
BIRIMI ++ +++ + + +++
B2RIMI1 + + - +
BIRIM2 ++ ++ - + +++
B2RIM2 + + - + +
BIR2M]1 + +++ + + +++
B2R2M1 - + - + +
BIR2M?2 ++ ++ + + +++
B2R2M2 - + - + +

The form of main ingredients = fresh (B1) and dry or powder
rhizome (B2), cold storage = without (R1) and with (R2)
storage, precipitate separation = without (M1) and with (M2)
precipitate separation

The analysis result of the effect of the main
ingredients is presented in Talggy2. Curcumin, flavonoid,
total phenolic contents and DPPH radical scavenging
capacity of water extract of dry C. xanthorrhiza were
lower than that of fresh C. xanthorrhiza. Bioactive
components in the form of curcumin, flavonoids and
phenolic compounds in C. xanthorrhiza were sensitive to
drying temperature at 57 'C. In this case, heating may
have caused the bioactive components to undergo a
reaction, resulting in a decrease in their content. In line
with this result, Panigoro et al. (2013) reported that
curcumin content in fresh C. xanthorrhiza rhizomes were
much higher than curcumin content in boiled dry C
xanthorrhiza

The flavonoid content of C. xanthorrhiza water
extract from fresh rhizomes was greater than that of dry
C. xanthorrhiza. This is because flavonoids are active
compounds that are sensitive to temperature. Drying or
heating may cause the flavonoids to undergo a reaction,
resulting in a decrease in their content. Therefore, the
drying process of C. xanthorrhiza lowers flavonoid
contents with air drying at room temperature (24'C) in
herbs that contained more flavonoids than oven drying
herbs at 40°C (Rababah et al, 2015). In this research, C.
xanthorrhiza rhizomes were dried at a temperature of
57°C for 14 hrs in a cabinet dryer. &

32

As with curcumin and flavonoids, the total phenolic
content in the C. xanthorrhiza water exfract from fresh
rhizome was higher than that of the dry rhizome. This is
because total phenolic compounds were degraded due to
heating. The drying process of turmeric rhizome

© 2021 The Authors. Published by Rynnye Lyan Resources
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Table 2. Curcumin, flavonoid, total phenolic contents and DPPH radical scavenging capacity of C. xanthorrhiza water extract

Treatment %l::;lu] 111]11;] 123;:1%;1 T[E:i;ﬁriqﬂl DPPH radical
Main ingredients (B)
Fresh 0.59+0.17*  1.92+0.77*  1.76+0.17° 70.15+7 42°
Dry 0.0840.03"  0.31£0.21>  0.59£0.25" 32.13+14.44"
Cold storage (R)
Without storage 0.38+0.31°  1.27+1.01*°  1.1340.61 57.49+19.22
With storage 0.29+0.27°  0.96+0.97°  1.2240.71 44.79+24.06
Precipitate separation (M)
Precipitate + filtrate ~ 0.39+0.32*  1.48+1.06°  1.34+0.67 55.69+19.58°
Filtrate 0.27+0.26"  0.76£0.78"  1.01x0.61" 46.60+24.63°

Values are expressed as meantstandard deviation. Values with the same superscript within the column are not significantly

different (p<0.05).

(Prathapan et al, 2009), Ficus carica leaves (Jahangiri et
al., 2011) reduces the total phenolic contents.

In line with the result that drying of C. xanthorrhiza
at 57°C resulted in the decrease in curcumin, flavonoid
and phenolic contents, its DPPH radical scavenging
capacity also decreased. DPPH igffical scavenging
capacity can be used to determine the antioxidant activity
of C. xanthorrhiza water extract. The antioxidant activity
of C. xanthorrhiza water extract from dry rhizome (32%)
was less than that of the fresh rhizome (70.15%). Long
drying time causes decreased antioxidant activitﬂhe
result of this study is in line with the studies on the effect
of heat treatment on turmeric rhizomes (Prathapan et al.,
2009), and drying treatment on Ficus carica leaves
(Jaharingin et al., 2014) indicating that the treatments
can reduce antioxidant activity in scavenging DPPH
radicals. This antioxidant activity has a positive
correlation with the contents of phenolic compounds,
similar to that produced by Akinola et al. (2014).

Table 2 shows the result that cold storage on C.
xanthorrhiza water extract
flavonoid contents. The result contradicts the study
conducted by Lu et al. (2019) that storage at cool
temperatures (4°C) for 1 day has no effect on flavonoid

reduces curcumin and

contents in “cara cara” juice, and flavonoid contents in
broccoli (Kaluzewicz et al., 2012). A decrease in
curcumin and flavonoid contents during cold storage is
thought to be caused by the precipitation of these
compounds during cold storage.

In addition, Table 2 also shows that precipitate
separation in water extract of C. xanthorrhiza can reduce
the contents of curcumin, flavonoids, and phenolics. This
causes precipitate separation to reduce DPPH radical
scavenging capacity. Precipitate separation in C.
xanthorrhiza water extract from fresh C. xanthorrhiza
stored in cold temperature reduced contents of curcumin
(Figure 1), flavonoids (Figure 2) and total phenolics
(Figure 3) compared to that of fresh C. xanthorrhiza

elSSN: 2550-2166

without cooling. Curcumin (Kumavat et al., 2013),
flavonoid (Kumar and Pandey, 2013) and phenolic
compounds (Soares ef al., 2020) are insoluble in water,
extraction by water causes curcumin, flavonoid, and
phenolic compounds to easily precipitate during cold
temperature storage. Curcumin can be extracted by water
because curcumin is thought to be covered in starch or
[EElter-soluble compounds such as sugar to form droplets.
A study by Sahne et al. (2016) revealed that curcumin
contents from extracted turmeric by amylase (4.1%) was
greater than curcumin contents extracted using
microwave-assisted extraction (3.7%) or using ultrasonic
(3.92%). It appears that curcumin in turmeric and C.
xanthorrhiza is protected or covered in starch that the
extraction of curcumin can be carried out by amylase. As
with curcumin, it is suspected that flavonoid and
phenolic compounds other than curcumin are insoluble
in water because they are covered in water-soluble
compounds to enable these bioactive compounds to be
extracted by water.

B2R2

B1R2

BI1R1 B2R1

The form of main ingredients (B), cold storage (R), and precipitate
saparation (M

Figure 1. Effect of the form of main ingredients (B), cold
storage (R) and precipitate separation (M) on curcumin
content of C. xanthorrhiza water extract. The form of main
ingredients = fresh (B1) and dry or powder rhizome (B2), cold
storage = without (R1) and with (R2) storage, precipitate
separation = without (M1) and with (M2) prcci[ﬂitc
separation. Bars with the same alphabet notations for each
treatment are not significantly different (p=<0.05).

© 2021 The Authors. Published by Rynnye Lyan Resources
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The form of main ingredients (B}, cold storage (R), and precipitate
separation (M)

Figure 2. Effect of the form of main ingredients (B), cold
storage (R) and precipitate separation (M) on flavonoid
content in C. xanthorrhiza water extract. The form of main
ingredients = fresh (B1) and dry or powder rhizome (B2), cold
storage = without (R1) and with (R2) storage, precipitate
separation = without (M1) and with (M2) precifffite
separation. Bars with the same alphabet notations for each
treatment are not significantly different (p<0.03).

1.60

1.40

=
¥
=

0.60

Total phenolic (mg/ml)
o =
8 8

0.40

e
b
=]

=]
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Cold storage (R, and precipitate separation (M)

Figure 3. Effect of cold storage (R) and precipitate separation
(M) on total phenolic content of C. xanthorrhiza water extract.
Cold storage = without (R1) and with (R2) storage, precipitate
separation = without (M1) and with (M2) prccilaltc
separation. Bars with the same alphabet notations for each
treatment are not significantly different (p=<0.05).

The total phenolic, curcumin, and flavo

compounds have potential as an antioxidant. The
correlation analysis between total phenolics, curcumin,
flavonoids and antitmiam activity aims to determine the
significance of the relationship these
compou and antioxidant activity. The relationship
between total phenolic, curcumin, and flavonoid contents
and antioxidant activity by scavenging the DPPH had a
correlation coefficient (R?) of 0.90, 0.91, and ]

respectively. The resulting value was positive. Thus, the

between

relationship between total phenolic, curcumin, and
flavonoid contents on antioxidant activity was directly
proportional. Based on the wvalue of correlation
coefficient (R*) of more than 0.8, total phenolic,
curcumin (as part of phenolic compounds) and flavonoid
compounds had a significant cormrelation or these
bioactive compounds had a significant effect on

elSSN: 2550-2166
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antioxidant activity based on DPPH radical scavenging
capacity.

4. Conclusion

C. xanthorrhiza water extract contained terpenoids,
phenolics, saponinsa alkaloids, and glycosides.
Curcumin, flavonoid, total phenolic contents and DPPH
radical scavenging capacity of C. xanthorrhiza extract
water from fresh C. xanthorrhiza were higher than that
of C. xanthorrhiza powder. Precipitate separation in C.
gmhw‘rhiza water extract reduced curcumin, flavonoid,
total phenolic contents and DPPH radical scavenging
capacity. Precipitates of C. xanthorrhiza water extract
should not be separated, both from the drying and
cooling processes.

Conflict of interest

The authors declare no conflict of interest.

Acknowledgments

The authors would like to express their gratitude to
the Directorate General of Development and Research
Enhancement of the Ministry of Research, Technology
and Higher Education of Indonesia.

References

Akinola, A., Ahmad, S. and Maziah, M. (2014). Total
anti-oxidant capacity, flavonoid, phenolic acid and
polyphenol content in ten selected species of

Zingiberaceae rhizomes. African Jowrnal of
Traditional, Complementary and Alternative
Medicines, 11(3), 7-13. https://doi.org/10.4314/

ajtcam.v11i3.2

Delfiya, A., Thangavel, K., Natarajan, N., Kasthuri, R.
and Kailappan, R. (2014). Microencapsulation of
turmeric oleoresin by spray drying and in vitro
release studies of microcapsules. Journal of Food
Process  Engineering, 38(1), 37-48. https://
doi.org/10.1111/jfpe.12124

Dharma, A.P. (1985). Indonesian Traditional Medicinal
Plants. Jakarta, Indonesia: PN Balai Pustaka.

Gordon, M.H. (1990). The mechanism of antioxidants
action in vitro. In Hudson, B.L.F. (Ed), Food
Antioxidant. London: Elsevier Applied Science.
https://doi.org/10.1007/978-94-009-0753-9 1

Gul, R, Jan, S.U., Faridullah, S., Sherani, S. and Jahan,
N. (2017). Preliminary phytochemical screening,
quantitative analysis of alkaloids, and antioxidant
activity of crude plant extracts from Ephedra
intermedia indigenous to Balochistan. Seientific
World  Jouwrnal, 2017, 5873648. https://

© 2021 The Authors. Published by Rynnye Lyan Resources




FULL PAPER

208 Septiana et al. / Food Research 5 (4) (2021) 203 - 209

doi.org/10.1155/2017/5873648

Hammerschmidt, P.A. and Pratt, D.E. (1978). Phenolic
antioxidants of dried soybeans. Journal of Food
Science, 43(2), 556-559. https://doi.org/10. 1111/
§.1365-2621.1978.tb02353 .x

Hwang, J.K., Shim, J.S. and Pyun, Y.R. (2000).
Antibacterial activity of xanthorrizol from Curcuma
xanthorrhiza against oral pathogens. Fitoterapia, 71
(3), 321-323. https://doi.org/10.1016/S0367-326X
(99)00170-7.

Jahangiri, Y., Ghahremani, H., Torghabeh, J.A. and
Saleh, E.A. (2011). Effect of temperature and solvent
on the total phenolic compounds extraction from
leavers of Ficus carica. Journal of Chemical and
Pharmaceutical Research,3(5), 253-259. https://
WWW.jocpr.com

Jantan, L, Saputri, F.C., Qaisari, M.N. and Buang, F.
(2012). Correlation between chemical composition
of Curcuma domestica and Curcuma xanthorrhiza
and their antioxidant effect on human low density
lipoprotein oxidation. Evidence Based
Complementary and Alternative Medicine, 2012,
438356. http://dx.doi.org/10.1155/2012/438356.
https:/doi.org/10.1155/2012/438356

Katluzewicz, A., Gliszczyr')ska—Swiglo, A, Klimezak, 1.,
Lisiecka, J., Tyrakowska, B. and Knaflewsk, M.
(2012). The influence of short-term storage on the
content of flavonoids and vitamin C in broccoli.
European Journal of Horticultural Science, 77(3),
137-143. https://www.jstor.org/stable/ 124126071

Kumar, S. and Pandey, A.K. (2013). Review article:
Chemistry and biological activities of flavonoids: An
overview. The Scientific World Jouwrnal, 2013,
162750. https://doi.org/10.1155/2013/162750

Kumavat, S.D., Chaudhari, Y.S., Borole, P., Mishra, P.,
Shenghani, K. and Duvvuri, P. (2013). Degradation
studies International  Journal aof
Pharmacy Review and Research, 3(2), 50-55.
https:www.ijprr.com

Lu, Q., Li, L., Xue, S., Yang, D. and Wang, S. (2019).
Stability of flavonoid, carotenoid, soluble sugar and
vitamin C in ‘cara cara’ juice during storage. Foods,
8(9), 417-431. https://doi.org/10.3390/foods8090417

Menon, V.P. and Sudheer, A.R. (2007). Antioxidant and
anti-inflammatory  properties of curcumin. In
Aggrawal B.B., Surh, Y.J. and Shisodia, S. (Eds.)
The Molecular Targets and Therapeutic Uses of
Curcumin in Health and Disease. Advances in
Experimental Medicine and Biology. Vol. 595, p.
105-125. Boston, USA: Springer. https://
doi.org/10.1007/978-0-387-46401-5 3

Panigoro, R., Samsudin, S. and Dhianawaty. (2013).

of curcumin.

elSSN: 2550-2166

Comparison of curcumin level in fresh and decoction
of dried Curcuma xanthorrhiza Roxb. rhizome.
International Journal of Research in Pharmaceutical
Seiences,  4(2), 256-259.  httpsy//www.ijrps.
pharmascope.org

Pourmorad, F., Hosseinimehr, S.J. and Shahabimajd, N.
(2006). Antioxidant activity, phenol and flavonoid
content of some selected Iranian medical plants.
African Journal of Biotechnology, 5(11), 1142-1145.
http://www.academicjournals.org/AJB

Prathapan, A., Lukhman, M. Arumughan, C.,
Sundaresan, A. and Raghu, A.G. (2009). Effect of
heat treatment on curcuminoid, colour value and

total polyphenols of fresh turmeric rhizome.
International Jowrnal of Food Science and
Technology, 44(7), 1438-1444. https://

doi.org/10.1111/j. 1365-2621.2009.01976.x.

Rababah, T.M., Al-u’datt, M., Alhamad, M., Al-
Mahasneh, M., Ereifej, K., Andrade, J., Altarifi, B.,
Almajwal, A. and Yang, W. (2015). Effects of

drying process on total phenolics, antioxidant
activity and flavonoid contents of common
Mediterranean herbs. [International Jowrnal of

Agricultural and Biological Engineering, 8(2), 145-
150.

Raigond, P., Ezekiel, R., Singh, B., Dutt, S., Joshi, A.
and Rinki. (2015). Resistant starch production
technologies — A Review. Potato Journal, 42(2), 81-

94, https://www.researchgate.net/
publication/292160223
Roghini, R. and Vijayalakshmi, K. (2018).

Phytochemical screening, quantitative analysis of
flavonoids and minerals in ethanolic extract of Citrus
paradisi. International Journal of Pharmaceutical
Sciences and Research, 9(11), 4859-4864.

Sahne, F., Mohammadi, M., Najafpourand, G.D. and
Moghadamnia, A. (2016). Extraction of bioactive
compound curcumin from turmeric (Curcuma longa)
via different routes: A Comparative study. Pakistan
Journal of Biotechnology, 13(3), 173 - 180.

Salleh, N.AM., Ismail, S. and Halim. M.R.A. (2016).
Effects of Curcuma xanthorrhiza extracts and their
constituents on phase ii drug-metabolizing enzymes
activity. Pharmacognosy Research, 8(4), 309-315.
https://doi.org/10.4103/0974-8490.188873

Samsudin, S. and Panigoro, R. (2013). Comparison of
antioxidant  activity  between  decoction of
dried Curcuma longa. 1., and Curcuma xanthorrhiza
Roxb. rhizomes. International Journal of Research
in Phytochemistry and Pharmacology, 3(1), 27-30.
htpps://www .ijrpp.pharmascope.org

Santoso, B., Rosmalawati, S., Yunianto, P., Herliyati, A.

© 2021 The Authors. Published by Rynnye Lyan Resources




Septiana et al. / Food Research 5 (4) (2021) 203 - 209 209

and Suparjo. (2012). Selection method of
curcuminoid extraction to determine the quality of
temulawak rhizome (Curcuma xanthorrhiza Roxb.).
The Journal of Indonesian Medical Plant, 5(2), 101-
111. https://ejournal2.litbang. kemkes.go.id/
index.php/toi

Sapei, L., Taringan, E., Hwa, L., Halim, V.P. and
Soebiantoro, F.A. (2017). Drying kinetics of
Curcuma xanthorrhiza Roxb, presented at the NRLS
Conference Proceedings, International Conference
on Natural Resources and Life Sciences 2017.
Dubai, United Arab Emirates: KnE Life Sciences.
https://doi.org/10.18502/kls.v315.983

Septiana, A.T., Dwiyanti, H., Muchtadi, D. and Zakaria,
F. (2006). Penghambatan oksidasi LDL dan
akumulasi kolesterol pada makrofag oleh ekstrak
temulawak (Curcuma xanthorriza Roxb). Jurnal
Teknologi dan Industri Pangan, 13(3), 221-226.

Septiana, A.T., Mustaufik, Dwiyanti, H. and Ola, M.M.
(2006). The effect of Zingiberaceae species (ginger,
temulawak, turmeric, and white turmeric) and slices
thickness before drying to antioxidant activity of
acetone extract. Agritech, 26(2), 49-54. https://
doi.org/10.22146/ agritech.9473

Sheikh, T.Z.B., Yong, C.L. and Lian, M.S. (2009). In
vitro antioxidant activity of the hexane and
methanolic extracts of Sargassum baccularia and
Cladophora  patentiramea. Jowrnal of Applied
Seciences, 13(9), 2490-2493. https://doi.org/10.3923/
jas.2009.2490.2493

Soares, B.P., Abranches, D.O., Sintra, T. E., Leal-Duaso,
A., Garcia, LI, Pires, E., Shimizu, S., Pinho, S.P.
and Coutinho, J.A.P. (2020). Glycerol ethers as
hydrotropes and their use to enhance the solubility of
phenolic acids in water. ACS Sustainable Chemistry
and  Engineering, 8(14), 5742-5749. https:/
doi.org/10.1021/acssuschemeng.0c01032.

eISSN: 2550-2166 © 2021 The Authors. Published by Rynnye Lyan Resources

dddvd T1NA




2.1 Temulawak

ORIGINALITY REPORT

19, 15« 14+ 10«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Badan PPSDM Kesehatan

Kementerian Kesehatan
Student Paper

T

=)

Submitted to Federal University of Technology

Student Paper

T

e

www.jetir.org

Internet Source

T

-~

luss.org

Internet Source

T

o

www.phcogres.com

Internet Source

T

knepublishing.com

Internet Source

T

B B

onlinelibrary.wiley.com

Internet Source

T

Dinesh Babu. "Involvement of NF-kB in the
inhibitory actions of Platycarya strobilacea on
the TNF-a-induced monocyte adhesion to
colon epithelial cells and chemokine

T



expression”, Archives of Pharmacal Research,

06/2008

Publication

WWW.ijcrsee.com

Internet Source

(K

—
()

Submitted to Vels University

Student Paper

T

Y. S. Velioglu, G. Mazza, L. Gao, B. D. Oomah.
"Antioxidant Activity and Total Phenolics in
Selected Fruits, Vegetables, and Grain
Products", Journal of Agricultural and Food
Chemistry, 1998

Publication

T

Hery Winarsi, Erminawati, Gumintang Ratna
Ramadhan, Elsya Meliyana Gumelar, Lavia
Androviterra Sekar Kencana. "Cowpea
sprouted milk rich in phenolic antioxidants,
vitamin C, protein, and dietary fiber as an
antidiabetic drink", AIP Publishing, 2023

Publication

(K

lupinepublishers.com

Internet Source

T

B

www.banglajol.info

Internet Source

(K

—
U

insightsociety.org

Internet Source

T




—
(0))

Submitted to Higher College of Technology

Student Paper

T

—
~N

systems.enpress-publisher.com

Internet Source

(K

—
00

www.journal.riverpublishers.com

Internet Source

T

erpustakaan.poltekkes-malang.ac.id
IEw)ternEtSource p g <1 %
T.Z.B. Sheikh, C.L. Yong, M.S. Lian. "In vitro <1
. - %
Antioxidant Activity of the Hexane and
Methanolic Extracts of Sargassum baccularia
and Cladophora patentiramea", Journal of
Applied Sciences, 2009
Publication
biomedpharmajournal.or
InternetSourE)e J g <1 %
Siti Machmudah, Sugeng Winardi, <1
. S %
Wahyudiono, Hideki Kanda, Motonobu Goto.
"Formation of Curcuma xanthorrhiza extract
microparticles using supercritical anti solvent
precipitation”, Materials Today: Proceedings,
2022
Publication
Ibrahim Jantan, Fadlina Chany Saputri, <1 o

Muhammad Naeem Qaisar, Fhataheya Buang.

" Correlation between Chemical Composition



of and and Their Antioxidant Effect on Human
Low-Density Lipoprotein Oxidation ",
Evidence-Based Complementary and
Alternative Medicine, 2012

Publication

Endang Rahmat, Jun Lee, Youngmin Kang.
24 ) , < | %
"Javanese Turmeric (Curcuma xanthorrhiza
Roxb.): Ethnobotany, Phytochemistry,
Biotechnology, and Pharmacological
Activities", Evidence-Based Complementary
and Alternative Medicine, 2021
Publication
briefs.techconnect.or
Internet Source g <1 %
A. Prathapgn. Effect of heat treatment on <'I o
curcuminoid, colour value and total
polyphenols of fresh turmeric rhizome",
International Journal of Food Science &
Technology, 07/2009
Publication
researcherslinks.com
Internet Source <1 %
Www.biorxiv.or
Internet Source g <1 %

29

vital.seals.ac.za:8080

Internet Source

<1%




Ambika Sahoo, Sudipta Jena, Asit Ray, <1 o
Khirabdhi Tanaya Dash, Sanghamitra Nayak,
Pratap Chandra Panda. " Chemical
Constituent Analysis and Antioxidant Activity
of Leaf Essential Oil of ", Journal of Essential
Oil Bearing Plants, 2021

Publication

| Handayani, R Setyawati. " Evaluation types of <1 y
solvents on the extraction of and application ’
of extract on a chicken sausage product as
natural colour and antioxidant sources ", IOP
Conference Series: Earth and Environmental
Science, 2020

Publication

Naeem Hasan Khan, Chua Yoke Hwa, Nabila <1 o
Perveen, Neeraj Paliwal. "Phytochemical
screening, antimicrobial and antioxidant
activity determination ofTrigonella foenum-
graecumseeds", Pharmacy & Pharmacology
International Journal, 2019

Publication

33 hal.science <1 o

Internet Source

34 jgeb.springeropen.com <1 o

Internet Source




Exclude quotes On Exclude matches Off

Exclude bibliography On



