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ABSTRACT

Cat whiskers are traditional medicinal plants with bioactive compounds like flavonoids like
sinensetin. The development of cat whiskers as a medicinal plant is still constrained by the
quality of the simplisia. Fertilization and harvesting are essential aspects of the cultivation of
medicinal plants. The research aims to determine the proper fertilization and harvest rotation
time differences to produce biomass production and bioactive compound simplisia in cat whisker
leaves. The method used was a Randomized Complete Block Design composed of two factors.
The first factor was harvest rotation, consisting of four and six levels. The second factor was
fertilization, composed of three levels, namely 100 g Indigenous Arbuscular Mycorrhizal Fungi
(AMF) inoculum, 2.1 g Urea (N fertilizer) & 2.7 § SP-36 (P fertilizer), and a combination of
100 g Indigenous AMF inoculum + 2.1 g Urea (N fertilizer) & 2.7 g SP-36 (P fertilizer). The
results showed that the highest simplisia biomass production was obtained by giving a
combination fertilizer (Indigenous AMF, N & P). In contrast, the highest simplisia bioactive
compound production was obtained with indigenous Arbuscular Mycorrhizal Fungi (AMF)
fertilizer or a combination fertilizer (Indigenous FMA, N & P). Production of biomass and
bioactive compounds of cat whisker plants simplisia can be done by harvesting earlier every
four weeks or extending the harvesting time to every six weeks.
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1. Introduction

Medicinal plants can be utilized in part, all parts, or exudates of the plant used as a
medicinal herb. Cat whisker is a medicinal plant commodity that was widely used in
traditional medicine in Indonesia. Cat whiskers are diuretic, anti-microbial, anti-
bacterial, antibiotic, and anti-inflammatory (Kusmala et al., 2022). Cat whiskers are used
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to cure diseases related to the kidney or bladder. The bioactive compound content of cat
whiskers is flavonoid compounds such as sinensetin, eupatorin, and rosmarinic acid
(Faramayuda et al., 2024), besides triterpenoid compounds such as ursolic acid, oleanolic
acid, betulinic acid, hydroxybetulinic acid, maslinic acid, alpha-amyrin acid and beta-
amyrin acid and diterpenoids (Wang et al., 2022).

Sinensetin from the flavonoid group is one of the phenol compounds found in cat
whiskers. The activity of the a-glucosidase enzyme can be inhibited by sinensetin.
Results by Widyawati (2014) stated that cat whisker extract 25 mg ml! from several
locations with water solvent can inhibit a-glucosidase ranging from 57.9-99.9%.
Batubara et al. (2020) showed that 50% ethanol cat whiskers extract, as much as 62.5 mg
ml!, was able to inhibit a-glucosidase activity up to 81.4%, while pure sinensetin could
inhibit 32-89% with a concentration of 0.31-2.5%. Research on the ability of cat whisker
extract to inhibit a-glucosidase enzyme has been done, but studies involving cultivation
techniques have not been done.

Important aspects of medicinal plant cultivation are fertilization and harvesting.
Fertilization has to do with the availability of nutrients during the formation process of
plant bioactive compounds. The accumulation of bioactive compounds affects the plant's
growth phase (Saleh et al., 2019). Harvesting cat whiskers by setting a harvest rotation
will affect the plant's growth phase, harvested parts, and those left behind. Harvest
rotation is essential for plants whose harvesting occurs once in a specific rotation.

In general, the development of cat whisker plants as medicinal plants is still constrained
by the quality of simplisia, both in quantity and quality, from physical simplisia to the
bioactive compound produced. Medicinal plants with good quality simplisia and high
bioactive compound ingredients have no standardized SOP (Standard Operating
Procedure). Fertilization and harvest rotation in cat whisker cultivation need to be
researched on these two aspects. The research aims to determine the proper fertilization
and harvest rotation time differences to produce biomass production and bioactive
compound simplisia in cat whisker leaves.

2. Materials and Methods
2.1 Time and Place

The research was conducted from March to August 2021. The research was held in
Greenhouse, F7 Campus of Gunadarma University, Pharmacy Laboratory, F5 Campus
of Gunadarma University, and Laboratory of Biopharmaca Study Center, IPB
University.

2.2 Tools and Materials

The tools used were polybags measuring 40 x 40 cm, Ohaus analytical balance, Memmert
oven, High-Pressure Liquid Chromatography (HPLC) brand Hitachi UV-VIS L-2420,
Scilogex centrifuge, and Dynamic HALO DB-20S UV VIS spectrophotometer. The
substances used were Indigenous Arbuscular Mycorrhizal Fungi (AMF) soil inoculum,
white flowering cat whisker (Ortosipon aristatus) plants aged 8 WAP (Week After
Planting), a-glucosidase enzyme Sigma Aldrich G5003-100U, p-nitrophenyl-a-D
glucopyranose Sigma Aldrich N1377-1G, Merck phosphate buffer, Merck sodium
carbonate (Na2COs), Whatman filter paper No. 1, Whatman 0. 45 pm, Urea fertilizer and
SP-36 fertilizer.
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2.3 Research Design

The research design used was a Randomized Complete Block Design (RCBD) composed
of two factors. The first factor was harvest rotation consisting of two levels, once: every
four-week (W1) and once every six-week (W2). The second factor was fertilization
composed of three levels, namely 100 g Indigenous AMF inoculum (P1), 2.1 g Urea (N
fertilizer) & 2.7 g SP-36 (P fertilizer) (P2) and a combination of 100 g Indigenous AMF
inoculum + 2.1 g Urea (N fertilizer) & 2.7 g SP-36 (P fertilizer) (P3). There were six
treatment combinations, and they were repeated three times for 18 experimental units.

2.4 Procedure Methodology

Research Implementation Procedure: 1) Preparation of planting material, the planting
material used was eight-week-old cat whisker plants; 2) Planting media preparation, the
soil was sterilized using an oven with a temperature of 150 °C for 2 hours; 3) AMF
inoculation was done when moving the plant as much as 100 g; 4) N fertilization was
obtained at a dose of 2.1 g in the form of Urea and P fertilization was obtained at a dose
of 2.7 g in the form of SP-36; 5) Maintenance; 6) Harvesting of cat whiskers using pruning
techniques. The height of the harvesting prune was 30 cm from the ground.

Observations in the study include a) Biomass Production Components, leaf composition,
the wet and dry weight of leaves, the damp and dry weight of stems, total biomass, and
leaf simplistic yield. b) Bioactive Compound Components, simplisia water content,
sinensetin level of simplisia, and inhibition activity of a-glucosidase enzyme.

2.4.1. Simplisia Water Content

Simplisia water content was obtained from samples of cat whisker leaves, which were
pulverized and filtered to get the finest samples. The samples were oven at 105 °C for 4-
6 hours until constant (Susiani et al., 2017). Calculate the moisture content of simplisia
with the formula, Sample water content = ((sample initial weight - sample final
weight)/sample initial weight) x 100%.

2.4.2. Sinensetin Level

Sinensetin level was obtained from a pulverized sample of 1 g (dry weight) dissolved
with 100 ml of methanol and shaken for 1 hour. Filter and evaporate the extract to leave
5 ml, then dilute into a 10 ml volumetric flask. The extract was 1 ml and diluted with
methanol: water (6:4) mixed solvent into a 5 ml flask and filtered with Whatman paper
0.45 pm. The sample extract was injected into the HPLC device with the column used
Linchrocart R125-4 with a volume of 20 yl and a flow rate of 1 ml for 1 minute, with a
wavelength of 340 nm. The mobile phase used was a mixture of methanol:water:
tetrahydrofuran (THF) with a ratio of 45:50:5 (Febjislami et al., 2018). Calculation of
sinensetin content using the formula, Level (mg/g) = ((sample area / standard area) x
(standard) (ppm) x (flask volume (ml) x dilution factor)) / (sample weight x 1000).

2.4.3. Inhibition Activity of a-Glucosidase Enzyme

The a-glucosidase enzyme inhibition activity was obtained from a pulverized sample of
0.5 g (dry weight). The sample was extracted with 20 ml of distilled water and boiled for
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5 minutes. The extract was cooled and then filtered with filter paper using a vacuum
filter. The filtered extract was centrifuged at 4 °C at 2,500 rpm for 15 minutes. The test
continued with the preparation of a reaction mixture composed of blank (buffer), control
A (buffer + enzyme), control B (extract + buffer), and sample (extract + enzyme)
(Widyawati, 2014). The a-glucosidase enzyme used was derived from Saccharomyces
cerevisiae type 1 with an activity of 0.5 units ml! dissolved in 0.1 M phosphate buffer
(pH 6.9). The reaction mixture was then incubated at 37 °C for 10 minutes, and 100 pl of
0.025 M p-NPG was added and incubated again at 37 °C for 20 minutes. After the second
incubation, 350 pl of 2 M sodium carbonate (NaxCOs) solution was added and diluted
by adding 1 ml of distilled water and then measuring the absorbance at a wavelength of
410 nm. Calculation of inhibitory activity using the formula, Inhibition (%) = ((control
A-control B) - (sample-control B) / (control A-blanko)).

2.5 Statistical Analysis

The data analysis method was obtained and analyzed using Analysis of Variance
(ANOVA) at the level of a = 5%. If the analysis results show a significant effect, it will
be continued with the Duncan Multiple Range Test (DMRT) at the level of a = 5%.
Analysis using the SAS Windows 9.4 program.

3. Results and Discussion
3.1 Normality test

The data normality test is used to see whether the data distribution is normal. The
method used in testing the normality of data using the Shapiro-Wilk method on the
treatment of harvest rotation, fertilization, and interaction on biomass production
components and bioactive compound components of cat whisker plants. Mishra et al.
(2019) stated that the Shapiro-Wilk method generally uses limited data for small samples
(<50 samples) to produce accurate decision values.

Table 1. Data Normality test of cat whisker plants

Treatment
II;{) ig;fs; Fertilization
Observation Variable . FMA N FMA Interaction
Four Six . .
week  week Indige and Indigenous,
nous P N & P
P-value

Biomass Production Components
Young leaf composition  0.32 0.17 021 029 0.59 041
Adult leaf composition 0.75 0.61 039 044 0.32 0.39
Leaf wet weight 0.70 0.76 0.07 072 0.33 0.45
Leaf dry weight 0.51 0.62 0.08 0.82 0.34 0.44
Stem wet weight 0.07 0.83 083 0.53 0.26 0.39
Stem dry weight 0.38 0.70 019 0.66 0.37 0.40
Total biomass 0.08 0.18 017  0.20 0.26 0.72
Bioactive Compound Components
Leaf simplisia yield 0.40 0.75 010 093 0.26 0.34
Simplisia water content 0.25 0.34 028  0.61 0.13 0.08
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Treatment
Harvest e L.
Rotation Fertilization
Observation Variable ) FMA N FMA Interaction
Four Six ) .
K K Indige and Indigenous,
wee wee nous P N &P
P-value
Sinensetin level of 025 010 010 0.10 0.20 0.46
simplisia
Inhibition activity of a- o7 558 009 061 0.08 0.50
glucosidase enzyme
1Cso 0.10 0.20 0.26 0.39 0.10 0.25

Remarks: P-value > 0.05 (normal); P-value < 0.05 (not normal). Data on the composition of young leaf, adult leaf,
wet weight of leaf, dry leaf, dry weight of stem, water content of simplisia, sinencetetin content of
simplisia, and 1Csp were transformed using inverse transformation (1/x). Data on biomass production
components and bioactive compound components were transformed using logarithmic transformations
(Log x). Leaf wet weight data is converted using the quadratic transformation (x2) for purposes.

The results of the normality test on biomass production components and bioactive
compound components (Table 1) show that the significant values of harvest rotation,
fertilization, and interaction have values greater than 0.05 (> 0.05), which means the
values are normally distributed. In line with Sintia et al. (2022), the resulting hypothesis
(HO) states that data is taken from a normally distributed population when p > 0.05; that
is, HO is accepted, and the data is said to be normally distributed. The data that meets
the normality requirements can be used in parametric data testing.

3.2 Homogeneity test

The homogeneity test is used to see if the data distribution has the same homogeneity.
The data homogeneity test in this study used the Levene Test method to treat harvest
rotation, fertilization, and interaction on biomass production components and bioactive
compound components of cat whisker plants. The Levene Test method tests the equality
of variance from several populations. The data tested using the Levene method was
transformed to find the difference between each score and the group average (Sianturi,
2022).

Table 2. Data Homogeneity test of cat whisker plants

Treatment
Observation Variable Harvgst Fertilization Interaction
Rotation
P-value
Biomass Production Components
Young leaf composition 0.19 0.92 0.42
Adult leaf composition 0.26 0.54 1.13
Leaf wet weight 0.81 0.07 0.21
Leaf dry weight 0.99 0.09 0.18
Stem wet weight 0.51 0.09 0.21
Stem dry weight 0.74 0.22 0.10
Total biomass 0.23 0.57 0.27
Bioactive Compound Components
Leaf simplisia yield 0.88 0.56 1.20
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Treatment
Observation Variable Harvgst Fertilization Interaction
Rotation
P-value
Simplisia water content 0.94 0.26 0.98
Sinensetin level of simplisia 0.28 0.97 0.87
Inhibition activity of a-glucosidase enzyme 0.12 0.08 1.18
ICso 0.13 0.06 1.47

Remarks: P-value > 0.05 (homogen); P-value < 0.05 (not homogen). Data on the composition of young leaf, adult
leaf, leaf wet weight, leaf dry weight, stem wet weight, total biomass, and bioactive compound components
were transformed using logarithmic transformation (Log x). The dry weight stem, total biomass, and ICsg
were transformed using the inverse transformation (1/x).

The homogeneity test results (Table 2) showed that the significant value of biomass
production and bioactive compound components in each observation variable was more
than 0.05 (> a 5%) in the harvest rotation treatment, fertilization, and interaction. A
significant value > 0.05 indicates that the value has the same variation in the group
(homogeneous). In line with the statement Zhou et al. (2023) comparison of two samples
in a normal distribution, all tests have an error rate below 0.05 when the sample size is
large. The data that meets the homogeneity requirements can be used in parametric data
testing.

3.3 Leaf composition

The composition values of young and adult leaves of cat whiskers obtained from the
total harvest (Table 3) show that the composition of young leaves was influenced by
fertilizer treatment. The six-week harvest rotation had the highest average value of
young leaves compared to the four-week harvest rotation. The interaction between
harvest rotation and fertilization did not significantly affect the composition of young
leaves. Fertilization with a combination (Indigenous Arbuscular Mycorrhizal Fungi
(AMF), N & P) increased young leaves about +2-3 times higher than other fertilizers.

The biomass of young and adult leaves can affect the quality of simplisia medicine. In
line with the statement of Hossain & Mizanur (2015), the amount of sinensetin produced
by adult leaves was higher than that of young leaves in cat whisker plants. Adult leaves
increase in production and growth with a longer harvest rotation, so the production of
adult leaves tends to be more. In this study, leaf composition was calculated based on
weight, while Nurhajijah (2014) was based on quantity. However, there are similarities
in the results: the more extended the harvest age, the more adult leave of cat whiskers
increased. Delyani (2016) added that short harvesting time produces shoots that have
not formed branches, and young leaves are only formed on the shoots, so the harvested
young leaves have a lower value.

The composition of adult leaves was influenced by harvest rotation and fertilization
treatments. The interaction between harvest rotation and fertilization did not
significantly affect the composition of adult leave. The number of adult leaves resulted
from the six-week rotation treatment and combined fertilization (Indigenous AMF, N &
P) (Table 3). That was due to the amount of biomass harvested.

Table 3. Composition of young and adult leaves of cat whisker with different harvest
rotations and fertilization
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Young Leaves Adult Leaves
Leaf composition of 6 buds/branches (g)

Treatment

Harvest Rotation

Four Week 591 (0.63) a 6.61 (0.24) b

Six Week 6.91 (0.45) a 18.10 (0.13) a
Fertilization

Indigenous AMF 3.23 (0.80) b 4.62 (0.30) b

N &P 553 (0.51) b 10.82 (0.16) ab

Indigenous AMF, N & P 10.46 (0.31) a 21.62 (0.11) a
Interaction ns ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic inverse transformations (1/x).

This study's highest composition of young and adult leaves resulted from a combination
fertilizer (Indigenous AMF, N & P). The combination fertilizer was applied because the
availability of macro and micronutrients was sufficient. Camenzind et al. (2014) stated
that nitrogen can be absorbed optimally in the soil by the roots of the mycorrhiza.
Laturmas et al. (2017) added that applying N and P fertilizers formulated with AMF will
make it easier for roots to reach nutrients to help form vegetative tissues such as cell
division and elongation. That was related to the formation of plant organs, especially
leaves.

3.4 Wet and dry weight of leaves

The wet and dry weight values of cat whisker leaves obtained from the total of all harvest
(Table 4) showed that the wet and dry weight of leaves was influenced by fertilizer
treatment. The six-week harvest rotation has the largest average value of leaf damp
weight compared to a four-week harvest rotation. The six-week harvest rotation also
increased the dry weight of the leaves by three times and had the most significant
average value compared to the four-week harvest rotation.

The interaction between harvest rotation and fertilization did not significantly affect the
wet and dry weight of the leaves. Fertilization with a combination of (Indigenous AMF,
N & P) increased the wet and dry weight of the leaves by about +2.2-3.1 and +2.1-3.2
times greater than other fertilizer treatments, respectively.

The wet and dry weight of leaves in the fertilization treatment increased due to the role
of each fertilizer, which provided nutrients for plants. Plants with sufficient nutrients
will experience more optimal development than those without nutrients. Fertilization
with AMF was able to better absorb nitrogen elements in the soil. Nitrogen element has
the function of vegetative growth for plants to increase leaf formation. The results by
Hartoyo & Trisilawati (2021) stated that the use of AMF significantly affected plant
growth increment, leaf fresh weight, leaf area, and plant root system. White flowering
clones responded best to AMF inoculation (leaf fresh weight increased by 41.1% to
89.59%). In line with results by Luturmas et al. (2017), the application of AMF and N &
P fertilizer was practical in the growth of jabon seedlings, especially on the increase in
height, diameter, and shoot dry weight.

Table 4. Wet and dry weights of cat whisker leaves with different harvest rotations and
fertilization
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Wet Weight Dry Weight

Treatment

Harvest Rotation

Four Week 21.24 (0.07) a 4.01 (0.39) a

Six Week 22.51(0.07) a 445 (0.37) a
Fertilization

Indigenous AMF 12.00 (0.10) b 2.24 (0.59) b

N &P 16.59 (0.07) ab 3.37 (0.33) ab

Indigenous AMF, N & P 37.03 (0.05) a 7.08 (0.23) a
Interaction ns ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of quadratic transformations (X2) and inverse transformations (1/x).

The dried leaves of cat whisker are the main medicinal ingredient, so the dry weight of
the leaves of the cat whisker plant has a vital role in the medicinal trade industry. In this
study, the proportion between leaves and stems of cat whisker plants showed higher
leaf production than stems because leaves indicate the output of cat whisker plant
simplisia. Bonifasius (2014) and Zainuddin et al. (2023) stated that the higher the
proportion of leaves, the higher the productivity of cat whisker plants.

3.5 Wet and dry weight of stems

Table 5. Wet and dry weights of cat whisker stems with different harvest rotations and

fertilization
Treatment Wet Weight Dry Weight
---------------------- g plant!---------------------

Harvest Rotation

Four Week 494 (0.37) a 1.10 (1.96) a

Six Week 8.14 (0.35) a 1.14 (1.95) a
Fertilization

Indigenous AMF 3.26 (0.43) b 0.53 (2.70) b

N &P 3.49 (0.41) b 0.62(1.97) b

Indigenous AMF, N & P 12.87 (0.23) a 221 (1.21)a
Interaction ns ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic transformations (Log x) and inverse transformations (1/x).

The wet and dry weight values of cat whiskers stems obtained from the total harvest
(Table 5) show that the dry weight of the stems is influenced by fertilizer treatment. The
six-week harvest rotation has the most significant average value of wet and dry stem
weight compared to a four-week harvest rotation. The interaction between harvest
rotation and fertilization had no significant effect on wet and dry stem weights.
Fertilization with a combination of (Indigenous AMF, N & P) increased the wet and dry
weight of the stem by about +3.7-3.9 and £3.6-4.2 times greater than other fertilization,
respectively.

The wet and dry weight of the stem using fertilization (Indigenous AMF, N & P) was
improved because the fertilization applied with a mixture of mycorrhiza helps plants
carry out physiological and biochemical processes. Based on Haryadi (2015) statement,
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plants that absorb many nutrients will have optimal vegetative growth and produce
greater plant weight. This is in line with the statement of Tarfeen et al. (2023), where the
content of N fertilizer available in sufficient quantities can help form cells, tissues, and
plant organs as a whole, especially plant organs in stems and leaves. Weight gain occurs
due to enough nutrients in the soil (Delyani, 2016).

3.6 Total biomass

The total biomass was obtained from the total measurement of crown dry weight and
root dry weight. The total biomass value of cat whiskers obtained from the total harvest
(Table 6) shows that the total biomass was influenced by fertilization treatment. The six-
week harvest rotation has the most significant average total biomass value compared to
a four-week harvest rotation. The interaction between harvest rotation and fertilization
did not significantly affect the roots' wet and dry weight. Combination fertilization
(Indigenous AMF, N & P) increased total biomass by about +1.70-1.73 times greater than
other fertilizations.

Table 6. Total biomass of cat whisker plant with different harvest rotations and

fertilization
Total Biomass
Treatment
———————————————— g plant! ----------------

Harvest Rotation

Four Week 47.81 (1.60) a

Six Week 54.71 (1.64) a
Fertilization

Indigenous AMF 41.11 (1.54) b

N &P 41.76 (1.56) b

Indigenous AMF, N & P 70.93 (1.76) a
Interaction ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic transformations (Log x).

The pruning process applied to cat whisker plants is a way of harvesting to gain
economically valuable harvested biomass. The increase in total biomass was caused by
a combination of fertilization, which can improve the nutritional conditions of soil
deficient in nutrients, especially phosphate, water, and carbohydrates, thereby
increasing vegetative growth and biomass harvesting of cat whisker plants. Mpongwana
et al. (2023) stated in the research that inoculation AMF and rhizobia influence and
increase the biomass of legume plants. Plants that absorb nutrients increase total plant
biomass because photosynthetic activity occurs optimally (Zhao et al., 2022).

3.7 Leaf simplisia yield

The yield value of cat whiskers leaf simplicia obtained from the total harvest (Table 7)
shows that the yield of simplicia leaves was influenced by fertilizer treatment. The
interaction between harvest rotation and fertilization did not significantly affect leaf
yield. N and P fertilization produced the highest yield value compared to other
fertilizers. The yield of leaf simplistic based on fertilization treatment ranged from 18.60-
20.79%, indicating that from 100 g wet weight of leaves, it will produce 18-20 g dry
weight of leaves.
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The yield of leaf simplisia in this study has a narrower range than the research of
Nurhajijah (2014), where the range of leaf simplisia yields is 11.41-29.19% (wider) in two
harvests. Meanwhile, the results by Delyani (2016) obtained a narrower leaf simplistic
yield than the current research results, with a range of 14.15-15.39% in six harvests. The
difference in distance is because the harvesting time of the two researchers is different
from the current study.

Table 7. Simplisia yield of cat whisker plants leaves with different harvest rotations and

fertilization
Leaf Simplisia Yield
Treatment @ —r———— R —

Harvest Rotation

Four Week 19.83 (1.30) a

Six Week 19.66 (1.29) a
Fertilization

Indigenous AMF 18.60 (1.27) b

N &P 20.79 (1.32) a

Indigenous AMF, N & P 19.84 (1.30) ab
Interaction ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic transformations (Log x).

The yield of leaf simplisia generally has results inversely proportional to the water
content of the simplisia, where the higher the water value, the lower the yield value. The
reduction in yield is due to water evaporation during the drying process
(Aisyiatussupriana, 2018). The yield of simplisia from the sample is needed to determine
the amount of extract obtained during the extraction process. In their research, Warnis
& Angelina (2022) stated that the water content of simplisia, yield, and extract water
content have a relationship where the water content of simplisia is inversely
proportional to the yield and directly proportional to the extract water content.

3.8 Simplisia water content

The water content value of cat whiskers Simplicia obtained from the total harvest (Table
8) shows that the harvest rotation treatment influenced the water content of Simplicia.
The interaction between harvest rotation and fertilization had no significant effect on the
water content of simplisia. The six-week harvest rotation increased the highest value of
simplisia water content compared to the four-week harvest rotation.

Table 8. Simplisia water content of cat whisker plants with different harvest rotations
and fertilization

Water Content
Treatment @ ——7———— S

Harvest Rotation

Four Week 5.56 £1.06 (0.69) b

Six Week 9.99+1.11 (0.93) a
Fertilization

Indigenous AMF 8.01 £1.09 (0.83) a

N &P 5.98 £1.07 (0.66) a
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Water Content
Treatment @ @——————— O e
Indigenous AMF, N & P 9.32+1.11 (0.94) a
Interaction ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic transformations (Log x) and inverse transformations (1/x).

This study's value of simplisia water content ranged from 5.56-9.99%, meaning that this
value has met the standard requirements for simplisia water content. The water content
of leaf simplistic for cat whiskers is not more than 13% or 14% (Delyani et al., 2017). The
water content value of simplisia can affect the compound's storage time and quality.
Delyani (2016) added that the average value of water content of simplisia obtained based
on pruning height and fertilizer application is 7.7%.

3.9 Sinensetin level of simplisia

The level of sinensetin in this study was obtained using the HPLC method, namely
comparing the area of the peak of sinensetin compound from the chromatography of
sinensetin standards with the results by chromatography of cat whiskers extract
samples.

Table 9. Sinensetin level of cat whisker plants with different harvest rotations and

fertilization
Sinensetin Level
Treatment mg g1 BK %

Harvest Rotation

Four Week 0.49 a 0.05(21.12) a

Six Week 0.50 a 0.05 (20.93) a
Fertilization

Indigenous AMF 0.51a 0.05 (20.62) a

N &P 043 a 0.04 (24.30) a

Indigenous AMF, N & P 0.56 a 0.06 (18.16) a
Interaction ns ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic transformations (Log x) and inverse transformations (1/x).

Table 9 shows the value of sinensetin content of cat whiskers simplisia obtained from all
harvests. The sinensetin value was not affected by harvest rotation and fertilization
treatments. The interaction between harvest rotation and fertilization had no significant
effect on sinensetin values.

The amount of sinensetin in this study ranged from 0.04-0.06% (equivalent to 0.04-0.06
mg ml?), which inhibited the a-glucosidase enzyme by 11.98-35.25% (Table 9). The
capability of cat whisker extract to inhibit a-glucosidase enzyme activity was due to the
involvement of several compounds, one of which was a phenol compound. Phenol
compounds are the primary source of inhibiting the activity of a-glucosidase and
pancreatic lipase enzymes (Limcharoen et al., 2022). Faramayuda et al. (2024) stated that
the activity of phenol content in plants in inhibiting a-glucosidase was due to its activity
that binds to proteins.

3.10 Inhibition activity of a-glucosidase enzyme
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The inhibitory activity and ICso values of the cat whiskers a-glycosidase enzyme
obtained from cat whiskers leaf extract (Table 10) show that the ICso was influenced by
harvest rotation treatment. The interaction between harvest rotation and fertilization did
not significantly affect the inhibition activity and ICs of the a-glycosidase enzyme.

The average inhibition value in the harvest rotation and fertilization treatment ranged
from 11.98-35.25% (Table 10). The average inhibition value in this study was lower than
that in the research of Widyawati (2014) and Delyani (2016), namely with an inhibition
value of 83.48% and 74.76%, respectively. The inhibition value can be differentiated
based on the plant accession, harvesting age, part of the leaf on the plant used, harvesting
method, and differences in fertilizer application. The four-week harvest rotation had a
higher ICsy value than the six-week harvest rotation. The ICs value indicates the
concentration of the compound that can reduce 50% of enzyme activity. The higher the
ICso value, the weaker the enzyme activity ability (Delyani, 2016).

Table 10. Inhibition value and ICsp a-glucosidase enzyme of cat whisker plants with
different harvest rotations and fertilization

Treatment Inhibition Value (%) ICs0 (mg ml)

Harvest Rotation

Four Week 11.98 (0.69) a 107.09 (0.07) a

Six Week 35.25 (0.78) a 47.04 (0.34) b
Fertilization

Indigenous AMF 33.35 (0.37) a 64.89 (0.05) a

N &P 16.73 (1.53) a 90.60 (0.53) a

Indigenous AMF, N & P 20.77 (0.30) a 75.70 (0.05) a
Interaction ns ns

Remarks: The numbers in the same column and followed by the same letter are not significantly different at the 5%
DMRT test level, ns = not significantly different at the 5% F test, and numbers in parentheses are the
result of logarithmic transformations (Log x) and inverse transformations (1/x).

4. Conclusion

Based on the research results that have been carried out, it can be concluded that the
highest simplisia biomass production was obtained by giving a combination fertilizer
(Indigenous Arbuscular Mycorrhizal Fungi (AMF), N & P). In contrast, the highest
simplisia bioactive compound production was obtained with indigenous AMF fertilizer
or a combination fertilizer (Indigenous AMF, N & P). Production of biomass and
bioactive compounds of cat whisker plants can be done by harvesting earlier every four
weeks or extending the harvesting time to every six weeks.
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