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ABSTRACT: The analysis of vitamin C and
vitamin B1 in red dragon fruit samples (Hylocereus
lemairei (Hook.) Britton & Rose) collected from
Agam Regency, West Sumatra, was carried out using
the UV-Vis spectrophotometric method. The red
dragon fruit samples were extracted using water as
the solvent. The sample extract was then measured
using an ultraviolet spectrophotometer for vitamin C
at a wavelength of 265.0 nm. For vitamin Bl
analysis, the sample extract was treated with
ammonia buffer solution, bromothymol blue, and
polyvinyl alcohol, and subsequently measured using
a visible spectrophotometer at a wavelength of 431.0
nm. The results showed that the vitamin C content in
Hylocereus lemairei (Hook.) Britton & Rose was
0.0151% =+ 0.0005. Meanwhile, the determination of
vitamin B1 content yielded a result of 0.1023% =+
0.0002.

KEYWORDS: Red Dragon Fruit, Vitamin C,
Vitamin B1, UV-Vis Spectrophotometry.

I. INTRODUCTION

Dragon fruit (pitaya) is a fruit derived from
cactus plants of the genera Hylocereus and
Selenicereus, widely consumed due to its nutritional
value and taste (Wongsowijaya, 2017). Red dragon
fruit (Hylocereus polyrhizus) has a higher sweetness
level than white dragon fruit and shows good
productivity as it can flower throughout the year
(Kristanto, 2008).

Red dragon fruit contains various important
compounds, including water, carotene, B-complex
vitamins (such as thiamine), and vitamin C (ascorbic
acid) (Rahayu, 2014). In addition, previous studies
have demonstrated its potential pharmacological
effects, such as improving hypercholesterolemia,

hyperglycemia, and dyslipidemia (Prakoso et al.,
2017; Febriani et al., 2016; Panjuangtiningrum,
2009).

Vitamins are essential organic compounds
required in small amounts to support normal
metabolism and growth. Since the human body
cannot synthesize sufficient quantities, vitamins must
be obtained from dietary sources (Winarno, 1997).
Based on their solubility, vitamins are classified into
water-soluble vitamins, such as vitamin C and B-
complex vitamins, and fat-soluble vitamins (Deman,
1997).

Vitamin C plays an important role in
collagen formation and functions as an antioxidant
and catalyst in various metabolic reactions (Winarno,
1997; Pakaya, 2014). Meanwhile, vitamin Bl
(thiamine) acts as a coenzyme in energy metabolism,
particularly in carbohydrate metabolism, making it
essential for maintaining physiological functions
(Almatsier, 2001).

Previous studies have reported that the
vitamin C content in red dragon fruit varies
depending on analytical methods and storage
conditions. lodimetric analysis has shown a decrease
in vitamin C levels during storage (Laili et al., 2017),
as well as fluctuations influenced by packaging and
storage treatments (Rohim et al., 2016). Additionally,
differences in vitamin C content have been observed
between red and white dragon fruit (Risnayanti et al.,
2015).

Based on this background, it is important to
determine the levels of vitamins, particularly vitamin
C and vitamin B1, in red dragon fruit (Hylocereus
lemairei (Hook.) Britton & Rose). This study aims to
determine the levels of these vitamins using UV-Vis
spectrophotometry, a method known for its good
sensitivity and accuracy in compound analysis.
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II. METHOD
Materials and Methods

Instruments

The instruments used in this study included a UV-
Visible spectrophotometer (Shimadzu UV-1800), an
analytical balance (Precisa XB 220A), a pH meter
(Hanna Instruments), and a blender (Philips).
Standard laboratory glassware such as volumetric
flasks, measuring pipettes, volumetric pipettes,
beakers, test tubes, and funnels were also used.
Supporting equipment included a test tube rack,
spatula, stirring rod, dropper pipette, rubber bulb,
dark vial, Whatman No. 1 filter paper, and other
laboratory accessories.

Materials

The materials used included red dragon fruit,
ascorbic acid standard and vitamin B1 standard (PT.
Indo Pharma), as well as chemical reagents such as
Fehling A and B (PT. Brataco), potassium
permanganate, polyvinyl alcohol, bromothymol blue,
ammonium  hydroxide, ammonium chloride,
methanol, acetic acid, ammonia, potassium
hexacyanoferrate,  lead(Il)  acetate,  sodium
hydroxide, n-butanol, and distilled water. All
chemicals were of pro analysis grade (Merck), unless
otherwise stated. Silica gel 60 F254 TLC plates
(Merck) were also used.

Preparation of Sample Solutions
1. Vitamin C
a. UV Spectrophotometric Analysis

Ripe red dragon fruit was washed, peeled,
cut into small pieces, and homogenized using a
blender. An accurately weighed 2.5 g of the
homogenized sample was transferred into a 50 mL
volumetric flask, diluted to volume with distilled
water, and homogenized. The solution was then
filtered. An aliquot of 35 mL filtrate was transferred
into another 50 mL volumetric flask and diluted to
the mark with distilled water (Arel et al., 2017).

b. Thin Layer Chromatography (TLC)

A total of 2.5 g of the homogenized sample
was extracted with 20 mL of distilled water, mixed
thoroughly, and filtered. The filtrate was then mixed
with 30 mL of methanol and filtered again. An
aliquot of 25 mL was used for identification by TLC.

2. Vitamin B1
a. Visible Spectrophotometric Analysis

A 25 g portion of homogenized red dragon
fruit was weighed and placed into an Erlenmeyer

flask, then diluted with distilled water to volume and
mixed thoroughly. The mixture was filtered, and the
filtrate was transferred into a 50 mL volumetric flask
and diluted to the mark. The solution was allowed to
stand for approximately 1 hour prior to analysis.

b. Thin Layer Chromatography (TLC)

A total of 25 g of the homogenized sample
was extracted with 20 mL of distilled water, mixed
thoroughly, followed by the addition of 30 mL
methanol. The mixture was filtered, and 25 mL of the
filtrate was used for TLC identification.

Qualitative Analysis

A. Vitamin C
1. Color Reaction Tests
a. Fehling’s Test

Equal volumes (1 mL) of Fehling A and
Fehling B solutions were mixed, followed by the
addition of 1 mL of sample solution or standard
solution. The formation of a brick-red precipitate
indicated the presence of vitamin C (Auterhoff &
Kovar, 1987).
b. Potassium Permanganate Test

A 1 mL aliquot of 0.1% KMnOs solution
was added to 1 mL of sample or standard solution.
Discoloration of the purple solution, followed by the
formation of a brown color at room temperature,
indicated the presence of vitamin C (Auterhoff &
Kovar, 1987).
2. Thin Layer Chromatography (TLC)

TLC analysis was performed using silica gel
60 F254 plates as the stationary phase and a mobile
phase of ethanol:acetic acid (9:0.5). A volume of 2
pL of both sample and standard solutions was spotted
onto the plate. The plate was developed in a chamber
until the solvent front reached the upper limit, then
dried and observed under UV light at 254 nm. The
presence of vitamin C was confirmed by matching Rf
values and spot positions with those of the standard
(Gandjar & Rohman, 2012).

B. Vitamin B1
1. Color Reaction Tests
a. Thiochrome Reaction

Approximately 10 mg of sample was treated
with 3 mL of 1 N NaOH, followed by 2 drops of
freshly prepared 5% potassium hexacyanoferrate(IIT)
and 5 mL of n-butanol. After vigorous shaking, the
formation of blue-violet fluorescence indicated the
presence of vitamin B1 (Auterhoff & Kovar, 1987).
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b. Lead Acetate Test

Approximately 10 mg of sample was mixed
with 1 mL of 10% lead(II) acetate and 2 mL of 6 N
NaOH. The formation of a yellow precipitate
indicated the presence of vitamin Bl (Auterhoff &
Kovar, 1987).

2. Thin Layer Chromatography (TLC)

TLC was carried out using silica gel plates
with a mobile phase consisting of methanol : water :
acetic acid : ammonia (5:4.5:0.5:0.75). Sample and
standard solutions (2 puL) were applied to the Iﬂ?,
developed in a chamber, dried, and observed under
UV light at 254 nm. The presence of vitamin B1 was
confirmed by comparing Rf values and spot
characteristics with the standard.

Quantitative Analysis

A. Vitamin C
1. UV Spectrophotometric Determination
a. Preparation of Stock Solution

A total of 50 mg of ascorbic acid was
accurately weighed, transferred into a 50 mL
volumetric flask, and diluted to volume with distilled
water to obtain a 1000 pg/mL stock solution (Arel et
al., 2017).

b. Determination of Maximum Wavelength
(Amax)

The stock solution was serially diluted to
obtain a final concentration of 6 pg/mL. The
absorbance was measured in the range of 200—400
nm using distilled water as a blank to determine the
maximum absorption wavelength.

c. Calibration Curve

Standard solutions with concentrations of 4,
5,6, 7, and 8 ng/mL were prepared from a 10 pg/mL
working solution. The absorbance of each solution
was measured at Amax, and a calibration curve was
constructed.

d. Determination of Vitamin C Content

Approximately 2.5 g of homogenized red
dragon fruit was diluted to 50 mL with distilled
water, homogenized, and filtered. An aliquot of 35
mL filtrate was further diluted to 50 mL. The
absorbance was measured at Amax in triplicate, and
the vitamin C content was calculated using the
calibration curve (Arel et al., 2017).

B. Vitamin B1
1. Visible Spectrophotometric Determination
a. Preparation of Stock Solution

A total of 50 mg of vitamin B1 standard was
accurately weighed, transferred into a 100 mL
volumetric flask, and diluted to volume with distilled

water to obtain a 500 pg/mL stock solution (Liu et
al., 2002).

b. Determination of Maximum Wavelength
(Amax)

A working solution was prepared by
diluting the stock solution, followed by the addition
of ammonia buffer, bromothymol blue (0.05%), and
polyvinyl alcohol (1%). The solution was further
diluted to obtain a final concentration of 20 pg/mL.
The absorbance was measured in the range of 400—
800 nm to determine the maximum wavelength
(Andayani et al., 2011).

c. Calibration Curve

Standard solutions with concentrations of
18,20, 22, 24, and 26 pg/mL were prepared from the
working solution. The absorbance of each solution
was measured at Amax, and a calibration curve was
constructed.

d. Determination of Vitamin B1 Content

An aliquot of sample filtrate was treated
with ammonia buffer, bromothymol blue, and
polyvinyl alcohol, then diluted to volume. The
solution was further diluted as needed and measured
at the maximum wavelength (approximately 430
nm). The vitamin B1 content was calculated using the
regression equation from the calibration curve.

Results

The determination of vitamin C and vitamin B1 in red
dragon fruit (Hylocereus lemairei (Hook.) Britton &
Rose) using UV-Vis spectrophotometry yielded the
following results:

Qualitative Analysis

Vitamin C and vitamin B1 were positively
identified through color reactions. Vitamin C showed
positive results with Fehling’s reagent and potassium
permanganate, indicated by characteristic color
changes. Vitamin Bl was confirmed using
thiochrome and lead acetate reactions, producing
blue-violet fluorescence and a yellow precipitate,
respectively.

TLC analysis further supported these
findings, where the Rf values of the sample matched
those of the standards. The Rf value for vitamin C
was 0.68, while vitamin B1 showed an Rf value of
0.46.

Quantitative Analysis

For vitamin C, the maximum absorption
wavelength (Amax) was observed at 265 nm. The
calibration curve showed good linearity with the
regression equation y = -0.0188 + 0.09414x and a
correlation coefficient (r = 0.9992). The average
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vitamin C content in the sample was found to be
0.0151% =+ 0.0005.
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Figure 1. Linearity Curve of
Vitamin C using Ultraviolet
Spectrophotometry
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wavelength (Amax) was observed at 431 nm. The
calibration curve also demonstrated excellent
linearity with the regression equation y = -0.62689 +
0.04953x and a correlation coefficient (r = 0.99994).
The average vitamin B1 content in the sample was
0.1023% + 0.0002.

In the preparation of the calibration curve, Vitamin C
was prepared with concentrations of 4, 5, 6, 7, and 8
pg/mL. All solutions were measured at the maximum
wavelength of Vitamin C, which is 265.0 nm, using
an ultraviolet spectrophotometer. The resulting
absorbance values for each concentration were 0.361,
0.455, 0.536, 0.639, and 0.739, respectively. The
regression equation obtained was y = -0.0188 +
0.09414x with a correlation coefficient (r) of 0.9992.
The calibration curve is considered linear because the
$r$ value falls within the range of 0.99 < r < 1
(Harmita, 2006).

Figure 2. Linearity Curve of Vitamin BI using
Visible Spectrophotometry

For the preparation of the calibration curve, Vitamin
B1 was prepared with concentrations of 18, 20, 22,
24, and 26 pg/mL. All solutions were measured at the
maximum wavelength of Vitamin B1 using visible
spectrophotometry. The resulting absorbance values
for each concentration were 0.263, 0.365, 0.463,
0.563, and 0.663, respectively. The regression
equation obtained was y = -0.62689 + 0.04953x$
with a correlation coefficient (r) of 0.99994. The
calibration curve is considered linear because the $r$
value falls within the range of 0.99 <r <1 (Harmita,
20006).
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Table 1. Data of Vitamin C Concentration using
Ultraviolet Spectrophotometry

Vitamin C Vitamin C
Vitamin C Content in Content in
Replication Absorbance | Concentration in 25¢g SD
Sample (ug/mL) Sample Sample
plefug (mg/mL)) P
(%)
1 0,499 5,5003 0,3928 0,0157
I 0,474 5,2343 0,3739 0,0149
111 0,466 5,1497 0,3678 0,0147 + 0.0005
Total 1,439 15,8843 1,1345 0,0453
Rata-rata 0,479 5.2947 0,3781 0,0151
Mean
Table II. Data of Vitamin B1 Concentration using
Visible Spectrophotometry
Coveemmmtionin | Contentin | _Vitumin BI
Replication | Absorbance oncentration in Contentin 25 g SD
Sample (ng/mL) Sample
Sample (%)
(mg/mL)
I 0,388 20,4904 25,6130 0,1024
I 0,389 20,5105 25,6382 0,1025
i 0,385 20,4298 25,5373 0,1021
+0,0002
Total 1,162 61,4307 76,7885 0,307
Rata-rata 0,387 20,4769 25,5961 0,1023
—— Mean
Discussion Regarding the identification of Vitamin C,

This study aimed to determine the levels of
Vitamin C and Vitamin Bl in red dragon fruit
(Hylocereus lemairei (Hook.) Britton & Rose) from
Agam Regency, West Sumatra, using UV-Vis
spectrophotometry. This method was selected for its
ability to provide quantitative accuracy for samples
prepared through straightforward extraction. The
analysis was conducted not only to profile the
vitamin content but also to compare the stability of
these two vitamins within the fresh fruit samples.

qualitative testing with Fehling’s reagent produced a
brick-red precipitate, while the use of 0.1% KMnOg4
caused a color change to brown. These results are
consistent with literature stating that such reactions
indicate the presence of Vitamin C (Auterhooff &
Kovar, 1987). Chemically, the brick-red precipitate is
formed due to the reduction of Cu?" ions from the
Fehling’s reagent to Cu® (Wilbraham et al., 1992).
Thin Layer Chromatography (TLC) further
confirmed these findings, yielding an Rf value of
0.68 for the samples.

The quantitative determination of Vitamin C
via UV spectrophotometry at a wavelength of 265.0
nm yielded a regression equation of y = -0.0188 +
0.09414x with a correlation coefficient ($r$) of

DOI: 10.35629/4494-1104147153

| Impact Factor value 7.429 ISO 9001: 2008 Certified Journal

Page 151



e J
N

IJPRA Journal

International Journal of Pharmaceutical research and Applications
Volume 11, Issue 4, Jul.-Aug. 2026, pp:147-153 www.ijprajournal.com

0.9992, indicating that the curve satisfies the linearity
requirement (0.99 <r 1). The average concentration
obtained was 0.0151% =+ 0.0005%. This value is
likely lower than the actual content, primarily due to
the activity of ascorbic acid oxidase during storage,
which triggers the degradation of Vitamin C
(Nurhayati et al., 2007).

Furthermore, Vitamin B1 was identified
through the thiochrome reaction, which produced
blue-violet fluorescence, and the lead acetate
reaction, which formed a yellow precipitate
(Auterhooff & Kovar, 1987). The formation of
thiochrome occurs through the oxidation of thiamine
by potassium ferricyanide in an alkaline medium
(Sudjadi & Rohman, 2006). TLC analysis provided
an Rf value of 0.46, demonstrating consistency with
the reference standard. Quantitative measurements
using visible spectrophotometry (A 431 nm) resulted
in the regression equation y = 0.04953x - 0.62689
with r=0.99994.

The average Vitamin Bl content obtained
was 0.1023% + 0.0002%. The discrepancy in levels
compared to Vitamin C is attributed to their distinct
chemical characteristics. Vitamin B1 is known to be
more sensitive to heat and alkaline conditions than to
atmospheric oxidation (Deman, 1997). Since this
study did not involve high-temperature processing
during extraction, the potential degradation of
Vitamin Bl was minimized, allowing for more
optimal measurement.

Overall, the variations in observed levels are
also influenced by the inherent nature of Vitamin C,
which is prone to spontaneous oxidation when
exposed to air in solution (Almatsier, 2001). Beyond
stability factors, the lack of a preliminary purification
(clean-up) step in this methodology may allow other
compounds to be measured at the specific
wavelengths, potentially impacting absorbance
readings. Additionally, environmental factors such as
soil conditions, climate, and cultivation practices in
Agam Regency significantly contribute to the
variation in the phytochemical profile of red dragon
fruit.

CONCLUSION

Based on the data obtained in this study, it can be

concluded that:

1. Red dragon fruit (Hylocereus polyrhizus)
contains Vitamin C and Vitamin Bl, as
confirmed by qualitative analysis.

2. The Vitamin C content in red dragon fruit
(Hylocereus polyrhizus) can be determined using
the ultraviolet spectrophotometry method, with
an average concentration of 0.0151%.

3. The Vitamin Bl content in red dragon fruit
(Hylocereus polyrhizus) can be determined using
the visible spectrophotometry method, with an
average concentration of 0.1023%.
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