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Lidah mertua (Sansevieria trifasciata Laurentii) is one of the plants that contains
secondary metabolites, namely saponins, flavonoids, sapogenins, tannins, and steroids.
The aim of this study was to determine the effect of Lidah mertua leaf extract on
triglycerides, glucose, and free fatty acids in obese rats, as well as to identify the
compounds. This study used Wistar rats as test animals. There were 4 treatment groups,
namely normal control, obesity group, obesity plus LM 100 mg/kg, and obesity plus LM
200 mg/kg. The treatment duration was four weeks, and the parameters measured were
body weight, Lee's obesity index, and levels of glucose, free fatty acids, and triglycerides
in the serum of Wistar rats, as well as identification of the compounds using LC-MS/MS.
The results of the study showed that Lidah mertua leaf extract was able to reduce body
weight, Lee's obesity index, and levels of glucose, free fatty acids, and triglycerides with
significant differences (p<0.05) from the obese group. The results of LC-MS/MS of
Lidah mertua leaf extract identified 15 compounds, namely 3 phenolic acids, 6
flavonoids, a steroid, sapogenin, flavonoid glycosides, tannin, and 2 saponins. This study
can be concluded that all identified compounds have a potential role as hypoglycemic

and hypolipidemic agents.

1. INTRODUCTION

Obesity is a metabolic disorder that occurs because the
incoming calorie intake is higher than the outgoing calories,
resulting in fat accumulating in the body. Factors that cause
obesity are improper diet, low physical activity, and stress.
Excess fat can accumulate in the abdominal area, which can
hinder the work of insulin, thereby triggering insulin resistance
[1,2].

Fat metabolism in obese sufferers experiences an increase
in the lipid fraction in plasma, which is called hyperlipidemia.
Excess fat is stored in the form of triglycerides, which are
esters of glycerol that are formed from 3 fatty acids and
glycerol [3].

Obesity can cause various degenerative diseases; one of the
diseases caused by obesity is type 2 diabetes mellitus, which
occurs due to disorders in insulin secretion or insulin function.
In conditions of insulin deficiency, there is a decrease in the
entry of fatty acids from the blood into adipose tissue cells, so
that triglyceride levels increase. While in conditions of insulin
resistance, the sensitive lipase hormone in adipose tissue will
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become active, so that triglyceride lipolysis increases and the
free fatty acids produced are also excessive. This condition
will cause insulin resistance, which is a trigger for type 2
diabetes mellitus [4, 5].

Based on data from the International Diabetes Federation
(IDF), Indonesia is currently on a diabetes alert status because
it is ranked seventh out of ten countries with the largest
number of diabetes sufferers. However, the dangerous
condition is that 50.1% of diabetes is undiagnosed, making
diabetes a silent killer that haunts the world. The number of
diabetes sufferers is estimated to increase by 45% or
equivalent to 629 million sufferers per year, by 2045 [6].

Treatment for diabetes sufferers usually involves taking
synthetic drugs, but most synthetic drugs can cause side effects,
which can trigger most diabetes sufferers to choose natural
drugs that have fewer side effects. Herbal medicines have
secondary metabolites that can play a role in lowering blood
glucose levels [5].

According to Mutiara and Wildan [7], flavonoids can lower
blood glucose levels by inhibiting damage to pancreatic beta
cells. Flavonoids are a group of antioxidant compounds that
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can neutralize free radicals, and they can increase insulin

sensitivity.
Lidah mertua is a plant that contains flavonoids, saponins,
tannins, polyphenols, alkaloids, and steroids. These

compounds are thought to have antidiabetic activity in obese
mice. Ardalani et al. [8] reported that alkaloids of isquinoline
of Captis japonica have strong hypoglycemic activity against
inhibitors of aldose reductase [8]. Andong plant, which is in
the same family as Lidah mertua, contains saponins,
flavonoids, tannins, and steroids, which have been proven to
be able to reduce blood glucose levels in obese rats [5, 9].
Phenol, flavonoids, saponins, tannins, and terpenoids in Lidah
mertua are thought to have antibacterial, antiulcer, antifungal,
antidiabetic, anti-inflammatory, anti-quorum, and antioxidant
activity [10-21]. This study was conducted with the aim of
identifying compounds that play an active role as
hypoglycemic and hypolipidemic agents in obese Wistar rats.

2. MATERIALS AND METHODS
2.1 Plant collection and determination

The materials used in this research were Lidah mertua
(Sansevieria trifasciata Lauretii) leaves taken from the
Gianyar area, 96% methanol, distilled water, female Wistar
rats, high-fat feed, CP 550 standard feed, and pp indicator.

Lidah mertua leaves were taken from Sanding of
Tampaksiring, May-June. Determined by the Head of the Plant
Conservation Center, LIPI of Bali. The leaves that were taken
were then cleaned and cut into small pieces and dried at room
temperature (25°C). The dried leaves were blended and sieved
up to 100 mesh, and then the water content was determined up
to 8% and the powder obtained was extracted.

2.2 Extraction of Lidah mertua leaves

One kg of fine powder was placed in a 2.5-liter beaker, then
methanol solvent (2 L) was added for the extraction of all
secondary metabolites and left to soak for 24 hours with
maceration. The mixture is filtered, and the filtrate is collected.
Maceration was carried out for 3 x 24 hours and 1 x 24 hours
at room temperature (25°C). All the macerate obtained was
concentrated with a rotary vacuum evaporator until a thick
methanol extract was obtained. The filtrate was combined,
concentrated, and continued with LC-MS/MS identification
and activity testing using Wistar rats, according to the method
of Bogoriani et al. [22].

2.3 Experimental animals

The minimum number of rats used in this research was 24,
which were adapted for one week so they could adapt to the
new environment. During the adaptation stage, body weight
was measured, and uniform standard feed was given and
drinking water ad libitum. A total of 24 female Wistar rats
were divided into four groups and placed in cages at room
temperature according to the treatment group. A total of six
mice as a normal control group were given standard food and
drinking water ad libitum, while the other 18 rats were given
high-fat food and given drinking water ad libitum. Rats were
declared obese if the Lee obesity index value was > 0.3 or
showed an increase in body weight of more than 50%
compared to normal control rats with an induction mass for 4
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weeks, using the method of Bogoriani et al. [23].

_ J/Body weight (gram) x 10

Indeks Lee (1

Nasoanal length (mm)

The division of groups based on treatment is as follows:

Group I (normal control)

Female Wistar rats in this group were given standard food
and drinking water ad libitum. Every week, the weight and
nasoanal length of the rats were measured for four weeks.

Group II (control obese rats on a high-fat diet)

Female Wistar rats in this group were given high-fat feed
and drinking water ad libitum. Every week, the weight and
nasoanal length of the rats were measured for four weeks.

Group III (obese rat group with 100 mg/kg bw extract)

Obese female Wistar rats in this group were given high-fat
feed and drinking water ad libitum and given methanol extract
of Lidah mertua leaves at a dose of 100 mg/kg bw by sonde.
Every week, the weight and nasoanal length of the rats were
measured for 4 weeks.

Group IV (obese rat group with 200 mg/kk bw extract)

Obese female Wistar rats in this group were given high-fat
feed and drinking water ad libitum and given methanol extract
of Lidah mertua leaves at a dose of 200 mg/kg bw by sonde.
Every week, the weight and nasoanal length of the rat were
measured for 4 weeks.

After that, the mice were fasted for approximately 10 hours
before blood samples were taken. The mouse blood was taken
from the eye orbital using a syringe, then the blood that had
been collected in the blood tube was centrifuged at a speed of
1000 rpm for 6 minutes. The serum was separated and put into
a closed bottle. This blood serum was used to determine the
levels of glucose, free fatty acids, and triglycerides. In
accordance with the method of Sukadana et al. [4].

2.4 Analysis of Lidah mertua leaf extract using the LC-
MS/MS method

The methanol extract of Lidah mertua leaves was prepared
using the SPE (Solid Phase Extraction) method, namely solid
phase separation by chromatography using Sep-Pak C18
Cartridge (1 cc, 100 mg), which had been conditioned with 1
ml 80:20 (acetonitrile: air), a water brand HLB (Hydrophilic-
Lipophilic-Balanced) stationary phase made from N-
vinylpyrrolidine for hydrophilic and divinyl benzene for
lipophilic. Samples that have been dissolved with methanol are
placed in a syringe container containing the stationary phase,
then eluted with methanol and then collected (Shimadzu
Corporation, Japan, 2014) [24]. The elution results were
analyzed by LC-MS/MS, using Bogoriani et al.'s method [25].
LC-MS/MS analysis was performed using a Shimadzu LCMS-
8040 LC/MS system equipped with a Shimadzu Shim Pack
FC-ODS column (22 mm X% 150 mm, 3 pm).

2.5 Data analysis

The research data were analyzed statistically using the
ANOVA method with SPSS 23.0 with a confidence level of
95%. Analysis of research data was carried out in the
following stages:

The normality test was carried out using the Shapiro-Wilk
test (sample <30. The data obtained is normally distributed if
p > 0.05. Homogeneity test of variance between groups with
Levene's test. Data is homogeneous if p > 0.05.



3. RESULTS AND DISCUSSION
3.1 Results

3.1.1 Effect of Lidah mertua (Sansevieria trifasciata Lauretii)
leaf extract on the body weight of Wistar rats

The development of the rats' body weight over 4 weeks is
presented in Table 1 and Figure 1.

Mean = SD followed by letters in the same row indicates a
significant difference = p<0.05; group 1 (normal = standard
feed); group 2 (Obese = high fat feed), group 3 (LM100 =
Lidah mertua leaf extract with 100 mg/kg), and group 4
(LM200 = Lidah mertua leaf extract 200 mg/kg).

Figure 1 and Table 1 show that the average body weight of
the normal group differed significantly at the beginning of the
study (p<0.05) from the other three groups. The average
weight of the normal group was 192.38 + 2.36 g, the obese
group was 286.20 + 2.18 g, the obese group with LM 100
extract was 285.32 + 2.15 g, and the obese group with LM200
extract was 286.11 £ 1.84 g. Weight gain every week occurred
in the normal group and the obese group, with a significant
difference (p<0.05). In contrast, in the LM 100 and LM 200
groups, there was a significant decrease in weight every week
(p<0.05).
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Figure 1. Average weight development of Wistar rats after 4
weeks of research

3.1.2 The effect of Lidah mertua Leaf extract on glucose,
triglycerides, free fatty acids in rat blood serum, and Lee's
obesity index

The effect of Lidah mertua leaf extract at doses of 100
mg/kg and 200 mg/kg on glucose, triglyceride, free fatty acid,
and Lee's obesity index levels in obese Wistar rats can be
indicated in Table 2 and Figure 2.

Mean + SD followed by letters in the same row indicates a
significant difference = p<0.05; group 1(normal = standard
feed); group 2 (Obese = high fat feed), group 3 (LM 100 =
Lidah mertua 100 mg/kg), and treatment group 4 (LM 200 =
Lidah mertua leaves with 100 mg/kg), were compared with the
normal. TG (triglycerides); IOL (Index Obesity Lee).
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Figure 2. Effect of Lidah mertua leaf extract on levels of
glucose, free fatty acids (FFA), triglycerides (TG) in rat
blood serum, and the index obesity Lee (IOL)

3.1.3 Analysis of Lidah mertua leaf extract using LC-MS/MS

The results of compound identification from Lidah mertua
leaf extract wusing LC-MS/MS produced several
chromatography spectrum peaks with different retention times.
Before conducting LC-MS/MS testing, separation was carried
out using SPE, which aims to reduce impurities in the sample.
The chromatograms obtained can be seen in Figure 3 and
Table 3.

Based on the chromatogram in Figure 3 and Table 3, it
shows that Lidah mertua leaf extract identified 15 peaks with
different retention times and 15 different compounds, namely
3 phenols (p-coumaric acid, vanillic acid, gallic acid), 6
flavonoids (apigenin, naringenin, luteolin, kaemferol,
quercetin, cathecin), flavonoid glycosides (saponarin),
steroids (lophenol), Sapogenin (diosgenin), tannins(rutin),
saponin (Sansevirin A and Sansevistatin 1).

3.2 Discussion

Data from statistical analysis in Table 1 shows that the body
weight of rats in the normal and high fat groups increased
every week, while those in the group treated with 100 mg/kg
and 200 mg/kg of Lidah mertua extract experienced a decrease
in body weight every week.

Table 1. The average weight development of Wistar rats is 4 weeks

Group Normal Obese LM100 LM200
BW. Start 192.38+2.36b04d 286.20+2.182 285.32+2.15° 286.11+1.842
BW.Weekl 207.0144.37bc4d 288.47+2.59%¢4 275.12+6.813> 279.92£190%>
BW.Week2 227.3744.73bcd 292.81+2.67%4 272.62+2.23%b 275.56+2.792b
BW.Week3 249.59+2.82bcd 296. 45+3.072¢4 270.26+1.82b4 272.43+0.84%>
BW.Week4 265.71£2.06° 302.02+3.51%4 262.41£1.65%¢ 260.20+0.60>

Note: a indicates Normal; b shows Obese; ¢ shows LM100; d shows LM200

Table 2. Average levels of glucose, free fatty acids, and triglycerides in rat blood serum, and Lee obesity index

Normal Obese LM100 L.M200
TG mg/dl 65.83£2.93bed  213.17+4.25%¢d  115.83+6.322P  109.17+4.432bc
Blood glucose (mg/dL) 81.17+2.79>d  232.33+8.36%4  129.83+3.972b  126.50+0.592>
Free Fatty acids (mmol/L) ~ 11.42+1.10>¢ 2751+ 0.81%%4 12,83+ 1.13>4 9,87+ 0.59%b¢
IOL 0.28+ 0.009® 0.33+ 0.007>¢4  0.23+ 0.005° 0.22+ 0.004°

Note: a indicates normal; b shows Obese; ¢ shows LM 100; d indicates LM 200
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Figure 3. LCMS chromagram result of Lidah mertua leaves extract
Table 3. LC-MS/MS chromatogram results
Peak . Curva Composition .
Structure
Number RT(min) Area (%) Analysis ructu

p-coumaric acid
Chemical Formula: C¢HsO3
15 1.839 1503.66362 1.02810 Exact Mass: 164.0473
Molecular Weight: 164.1600
m/z: 164.0473 (100.0%), 169.0456 (9.7%)

Vanillic acid
Formula: CsHgOa4
917 2.799 1884.55263 1.28852 Mass: 168.0423
Weight: 168.1480
m/z: 168.0423 (100.0%), 169.0456 (8.7%)

Gallic acid
Chemical Formula: C7HsOs
Exact Mass: 170.0215
Molecular Weight: 170.1200
m/z: 170.0215 (100.0%), 171.0249 (7.6%),
172.0258 (1.0%)

18 3.042 2013.66521 1.37680

Apigenin
Formula: Ci5H10Os
39 9.365 2584.66352 1.76720 Mass: 270.0528
Weight: 270.2400
m/z: 270.0528 (100.0%), 271.0562 (16.2%)

Naringenin
Chemical Formula: CisH1205
Exact Mass: 272.0685
Molecular Weight: 272.2560
m/z: 272.0685 (100.0%), 273.0718 (16.2%),
274.0752 (1.2%), 274.0727 (1.0%)

Luteolin
Formula: Ci15H100s
Mass: 286.0477
Weight: 286.2390
m/z: 286.0477 (100.0%), 287.0511 (16.2%),
288.0520 (1.2%), 288.0544 (1.2%)

40 9.732 1986.55236 1.35826

41 10.265  2325.51214 1.59002
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42 10.322  2845.52260 1.94556

46 10.502  1302.25144 0.89038

55 11.427  2362.20211 1.61510

67 15.101 594.32026 0.40635

70 17.046 216.5535 0.14806

90 34.007  4021.33652 2.7495

91 35.517  2398.55236 1.63996

94 46.256  3756.61222 2.56850

101 49972 4513.65523 3.08611

188

Kaempferol
Formula: Ci15H100Os
Mass: 286.0477
Weight: 286.2390
m/z: 286.0477 (100.0%), 287.0511 (16.2%),
288.0520 (1.2%), 288.0544 (1.2%)
Catechin
Chemical Formula: C15sH1406
Exact Mass: 290.0790
Molecular Weight: 290.2710
m/z: 290.0790 (100.0%), 291.0824 (16.2%),
292.0833 (1.2%), 292.0857 (1.2%)
Quercetin
Molecular Formula: C15sH1007
Mass: 302.0427
Weight: 302.2380
m/z: 302.0427 (100.0%), 303.0460 (16.2%),
304.0469 (1.4%), 304.0494 (1.2%)

Lophenol
Formula: C2sH4sO
Mass: 400.3705
Weight: 400.6910
m/z: 400.3705 (100.0%), 401.3739 (30.3%),
402.3772 (2.7%), 402.3772 (1.7%)
Diosgenin
Chemical Formula: C27H4203
Exact Mass: 414.3134
Molecular Weight: 414.6300
m/z: 414.3134 (100.0%), 415.3168 (29.2%),
416.3201 (2.7%), 416.3201 (1.4%)
Saponarin
Chemical Formula: C27H30015
Exact Mass: 594.1585
Molecular Weight: 594.5220
m/z: 594.1585 (100.0%), 595.1618 (29.2%),
596.1627 (3.1%), 596.1652 (2.7%), 596.1652
(1.4%)

Rutin
Chemical Formula: C27H30016
Exact Mass: 610.1534
Molecular Weight: 610.5210
m/z: 610.1534 (100.0%), 611.1567 (29.2%),
612.1576 (3.3%), 612.1601 (2.7%), 612.1601
(1.4%)

Sansevierin A
Chemical Formula: C39Hs2013
Exact Mass: 738.1490
Molecular Weight: 738.9120
m/z: 740.4190 (100.0%), 739.4224 (42.2%),
740.4258 (8.7%), 740.4233 (2.7%),
741.4291(1.2%), 741.4266(1.1%)
Sansevistatin 1
Chemical Formula: C4sH70016
Exact Mass: 866.4664
Molecular Weight: 867.0390
m/z: 866.4664(100.0%), 867.4697(48.7%),
868.4731(11.6%), 868.4706(3.3%),
869.4740(1.6%)

This indicates that administration of Lidah mertua leaf
extract at doses of 100 mg/kg and 200 mg/kg was able to
suppress the weight gain of rats, or reduce the weight of rats,
and also Lee's obesity index decreased with a significant
difference compared to the high-fat/obese rats group.
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The weight loss of rats was caused by the presence of
bioactive compounds in Lidah mertua leaf extract, which
involves several complex biochemical and physiological
pathways. The results of analysis of Lidah mertua leaf extract
using LC-MS/MS showed that there were 15 compounds



identified, namely 3 phenolic acids (p-coumaric acid, vanillic
acid, gallic acid), 6 flavonoids (apigenin, naringenin, luteolin,
kaemferol, quercetin, catechin), flavonoid glycosides
(saponarin), steroids (lophenol), Sapogenin (diosgenin),
tannins (rutin), saponins (Sansevierin A and Sansevistatin 1).
Sansevierin A and Sansevistatin 1 are steroid saponins found
in the Lidah mertua plant leaf extract that play an important
role in reducing the weight of obese rats. The mechanism of
action of saponins in reducing weight is to reduce fat
accumulation by increasing fat excretion through feces and
inhibiting fat absorption from the intestines. Bogoriani et al.
[9] also reported that steroid saponins from Andong leaves had
anti-obesity activity in Wistar rats with significant differences.

The flavonoids contained are thought to have anti-obesity
potential. The role of flavonoids in losing weight is by
increasing the activity of lipolytic enzymes involved in
breaking down fat. In addition, flavonoids are also known to
increase thermogenesis and fat metabolism through activation
of the AMPK and PPAR-a pathways. Dzomba and Musekiwa
[26] reported that flavonoids in the saphoricoside compound,
which is an anti-obesity and antioxidant compound, are
thought to act as pancreatic lipase inhibitors and reduce
appetite. The results of this research are also supported by
research by Suastuti et al. [27] reported that dragon fruit
extract (Hylocereus costarioensis), which contains flavonoids,
has anti-obesity activity.

Based on the results of statistical analysis, the data in Table
2 and Figure 2 show that the normal group has lower levels of
glucose, triglycerides, and free fatty acids than the obese group,
with a significant difference (p<0.05). This is caused by the
impact of obesity. Food fat in the intestine will be broken
down by the lipase enzyme released by the pancreas into a
simpler form, namely monoglycerides, where the
monoglycerides are broken down again by bile salts and the
lipase enzyme into free fatty acids. When monoglycerides and
free fatty acids pass through the intestinal membrane,
triglycerides are formed again. These triglycerides will
combine with apolipoprotein and cholesterol to form
chylomicrons. Chylomicrons will carry triglycerides into the
blood circulation. In muscle, triglycerides will be degraded
into acetyl coenzyme A, while excess triglycerides will be
stored in adipose tissue, which can be used again through the
lipolysis process. In adipose tissue, triglycerides are broken
down into fatty acids and glycerol. The fatty acids produced
will be converted into acetyl coenzyme A for use in muscles;
the excess is stored in ketone bodies to be used again through
the gluconeogenesis process to be converted into glucose [3].

In obesity, there will be an increase in free fatty acids in the
blood, which will be followed by an increase in the uptake of
free fatty acids by muscle tissue. Muscles, under normal
circumstances, will use glucose to produce energy. In this way,
fatty acid oxidation in the muscles increases, which will inhibit
glucose uptake by the muscles, resulting in hyperglycemia.
The same situation occurs in the liver, where the liver will
accommodate most of the free fatty acids and become material
for gluconeogenesis. With increased gluconeogenesis, fasting
blood glucose will increase, resulting in hyperglycemia. This
hyperglycemic state will result in insulin resistance in the liver
[3].

The data in Table 2 and Figure 2 show that the group treated
with extracts of 100 mg/kg and 200 mg/kg of Lidah mertua
leaves had lower levels of blood glucose, triglycerides and free
fatty acids on average than the obese group with a significant
difference (p < 0.05) and was in the range of normal mouse
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glucose levels is 50-145 mg/dL. Rats in the obese group had
blood glucose levels that exceeded the glucose levels of
normal rats, namely >145 mg/dL, so the rats were declared to
have hyperglycemia [28]. The levels of blood glucose, TG,
and free fatty acids in the group treated with 100 mg/kg of
Lidah mertua leaf extract experienced a percentage decrease
of respectively of 44.12%; 45.66%; 53.36% and the 200 mg/kg
treatment group experienced a decrease respectively of
45.55%; 48.79% and 63.82% of the obese group experienced
an increase in glucose, triglyceride and free fatty acid levels of
65.06%, 69.12% and 58.49% respectively.

The decrease in glucose, triglyceride, and free fatty acid
levels in the blood of obese rats is thought to be due to the
content of secondary metabolites, which  have
antihyperglycemic and antioxidant properties. The high sugar
levels cause increased oxidative stress and decreased
endogenous antioxidants. Intake of natural antioxidants is one
way of protecting against the progression of diabetes by
inhibiting the peroxide reaction, which damages pancreatic
beta cells. The same research results were also shown by
several studies [28-30]. The results of the analysis of Lidah
mertua leaf extract using LC-MS/MS that have been carried
out show that Lidah mertua leaf extract contains 15 identified
compounds, namely 3 phenolics (p-coumaric acid, vanillic
acid, gallic acid), 6 flavonoids (apigenin, naringenin, luteolin,
kaemferol, quercetin, catechin), flavonoid glycosides
(saponarin), steroids (lophenol), Sapogenin (diosgenin),
tannin (rutin), Sansevirin A, and Sansevistatin 1, which act as
antioxidants.

According to Song et al. [31], flavonoids can reduce blood
glucose by inhibiting the action of GLUT2 (Glucose
Transporter Isoform 2), which is a glucose transporter protein
found in the intestinal membrane which causing blood glucose
levels to fall. Apart from being able to increase the activity of
antioxidants, flavonoids are also able to regenerate damaged
pancreatic beta cells [8]. The statistical analysis results showed
that there was a significant difference between the obese
control group and the treatment group (LM 100 mg/kg and LM
200 mg/kg) (p<0.05), and between the treatment groups (LM
100 mg/kg and LM 200 mg /kg) did not have a significant
difference p=0.330 (p>0.05). This shows that the blood
glucose levels of the treatment group after administering the
extract of Lidah mertua leaves at a dose of 100 mg/kg and 200
mg/kg had the same effectiveness in reducing blood glucose
levels.

The data from the analysis in Table 2 shows that the
treatment group (LM 100 mg/kg extract and LM 200 mg/kg)
had a lower mean triglyceride level compared to the obese
control group. Triglyceride levels between the LM 100 mg/kg
and LM 200 mg/kg leaf treatment groups experienced a
percentage decrease of 45.66% and 48.79% compared to the
obese control group, which experienced a percentage increase
in triglyceride levels of 69.12%.

Phenols, flavonoids, and saponins found in Lidah mertua
plant leaf extract are bioactive compounds that can reduce
triglyceride levels by inhibiting enzymes involved in
cholesterol synthesis in cholesterol synthesis in the liver and
increasing cholesterol excretion through the bile duct.
Flavonoids and phenols also work to reduce insulin resistance,
increase insulin sensitivity, and lower blood glucose levels.
Quercetin and kaempferol can inhibit the activity of the alpha-
glucosidase enzyme and regulate carbohydrate metabolism.
The hypolipidemic effect of saponins functions to reduce
blood triglyceride levels. Saponins can inhibit cholesterol



synthesis in the liver and improve lipid profiles by increasing
HDL cholesterol levels. Saponins can also increase insulin
sensitivity in body tissues and reduce glucose absorption
through the intestines, increase glucose metabolism in the liver
and muscles, and help control blood sugar levels [32-35].

4. CONCLUSION

The results of the research and discussion can be concluded
as:

(i) The three groups of bioactive compounds (15
compounds) contained in the extract of the Lidah mertua
(Sansevieria trifasciata Laurentii), namely the phenol,
flavonoid, and saponin groups, have a positive effect on
reducing body weight and levels of triglycerides, glucose, and
free fatty acids in obese rats. Each compound works in a
different way, but often complements the other in increasing
fat metabolism, increasing insulin sensitivity, and reducing
glucose and fat absorption.

(i1) There are 15 compounds identified in Lidah mertua leaf
extract, which are thought to play an active role in reducing
body weight, free fatty acids, glucose and triglycerides,
namely 3 phenols (p-coumaric acid, vanillic acid, gallic acid),
6 flavonoids (apigenin, naringenin, luteolin, kaempferol,
Quercetin, cathecin), flavonoid glycosides (saponarin),
steroids (lophenol), Sapogenin (diosgenin), tannins (rutin),
Sansevierin A and Sansevistatin 1.
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