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Herbal ABSTRACT:
medicine, The present investigation was aimed at developing and evaluating an anti-diabetic
diabetes, herbal syrup utilizing the leaf extracts of Cinnamomum tamala and Psidium
syrup, . . - .
[ A— guajava. The primary objective was to create a natural, effective, and safe
= el Al alternative to conventional anti-diabetic medications. To achieve this, the leaf
Psidium extracts of bay leaves (Cinnamomum tamala) and guava leaves (Psidium guajava)
guajava were carefully selected and processed to prepare the herbal syrup. The prepared

syrup was then subjected to various evaluation parameters, including physical,
chemical, and biological assessments, to determine its quality, safety, and
efficacy. The results of these evaluations were compared with those of a
marketed anti-diabetic syrup to establish the relative effectiveness of the herbal
syrup. Encouragingly, the prepared herbal syrup, consisting of the leaf extracts of
bay leaves and guava leaves, demonstrated promising anti-diabetic activity. All
the evaluation parameters were found to be within acceptable limits, indicating
that the herbal syrup was not only effective but also safe for consumption. These
findings suggest that the herbal syrup has the potential to serve as a valuable
adjunct or alternative to conventional anti-diabetic treatments, offering a natural
and holistic approach to managing diabetes.

Introduction: Diabetes mellitus is a complex and multifaceted metabolic
disorder characterized by hyperglycemia, glucosuria, hyperlipaemia, negative
nitrogen balance, and sometimes ketonaemia. This chronic disease occurs when
the pancreas fails to produce sufficient insulin, leading to high blood sugar levels
that can cause severe damage to various bodily systems, including nerves and
blood vessels. As a major global health concern, diabetes affects millions
worldwide, with the World Health Organization predicting a significant increase
in prevalence, reaching 300 million by 2025, the need for effective management
and treatment strategies has become increasingly urgent. The disease can lead to
severe complications, including microvascular and macrovascular damage, such
as
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retinopathy, nephropathy, heart attacks, strokes, and peripheral vascular disease.
Traditional herbal medicines, including plant-based extracts, have been explored
as potential adjunctive therapies, with some studies suggesting promising
antidiabetic properties. This review aims to provide a comprehensive overview of
diabetes mellitus, its pathophysiology, complications, and current treatment
options, as well as exploring the potential role of herbal medicines in its
management.

The Diabetes mellitus mainly occurs due to

i) Insulin deficiency [insulin dependent diabetes mellitus]

ii) Insulin resistance [non-insulin dependent diabetes mellitus]
Blood glucose level:

Fasting blood glucose level: 90 — 130 mg/dl

Blood glucose level after 2 hours of meal greater than or equal to 150 mg/dl
Signs and Symptoms

»  Frequent urination [polyuria]

* Increased thirst [polydipsia]

«  Excessive hunger [polyphagia]

«  Weight loss

«  Blurred vision

»  Slow healing of cuts and wounds

=¥
in Type 1 - Polydipsia - [ Eyes |

- Polyphagia - - Blurred vision
- Lethargy

- Stupor

- Smell of acetone

- Nausea
- Vomiting
- Abdominal pain

- Kussmaul breathing ‘
(hyper-ventilation) '
“"»

S
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Fig 1. Signs and Symptoms
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INGREDIENTS USED IN HERBAL SYRUP

Herbs drugs plays an important role in the treatment of diabetes mellitus. Here we
taken two herbs

+ Cinnamomum tamala [indian bay leaf]

 Pisdium guajava [Guava leaves] These two herbs are used in this formulation and
formulated as syrup.

The herbal syrup formulation entails the combination of a concentrated decoction of
medicinal herbs with a sweetening agent, thereby creating a palatable and
efficacious liquid preparation. In the present study, a novel herbal anti-diabetic syrup
was developed utilizing Stevia as a natural sweetening agent, Saffron as a coloring
and flavoring agent, and Cinnamomum tamala (Bay Leaf) and Psidium guajava
(Guava Leaf) extracts as active ingredients. The oral administration of this syrup
offers a convenient and safe route of delivery, leveraging the therapeutic potential of
these herbal constituents. The judicious selection of natural ingredients, including
Stevia and Saffron, not only enhances the syrup's palatability but also contributes to
its appeal as a potentially effective and safe treatment option for diabetes
management.

1) CINNAMOMUM TAMALA [Indian Bay Leaf]

Bay leaf extracts exhibit potential antidiabetic properties by inhibiting alpha-
glucosidase activity, demonstrating insulin-like effects, and protecting against
oxidative stress. Rich in flavonoids and phenolic acids, bay leaves possess
antioxidant and anti-inflammatory properties that contribute to their antidiabetic
effects. These bioactive compounds help regulate blood sugar levels and enhance
glucose uptake in cells. Bay leaves offer a natural remedy for managing diabetes.

Fig.2 Bay Leaf

303


http://www.ejpas.com/

Eastern Journal of Pharmaceutical and Allied Sciences

WWW.Eejpas.com
EJPAS (2025) V(I), 301-313

2) PSIDIUM GUAJAVA [Guava Leaves]

Guava leaf extracts exhibit antidiabetic properties through alpha-glucosidase
inhibition, insulin-like activity, and antioxidant effects. Flavonoids, phenolic acids,
and terpenoids in guava leaves contribute to these effects, regulating blood sugar
levels and enhancing glucose uptake. Guava leaves offer a natural remedy for
managing diabetes. Their antioxidant properties also protect against oxidative stress.

Fig.3 Guava Leaf

3) STEVIA [Candyleaf, sweetleaf or sugarleaf]

Stevia, a natural sweetener derived from Stevia rebaudiana, is an ideal choice for
antidiabetic syrups due to its zero-calorie and low glycemic index properties. Its
sweetness is 200-300 times that of sugar, making it a popular natural alternative to
artificial sweeteners. Stevia's antioxidant properties also help protect against
oxidative stress. With its natural origin and safety profile, Stevia is suitable for
diabetic patients. However, precautions should be taken to monitor for allergic
reactions and interactions with medications.

Fig.4 Stevia
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4) SAFFRON [ Colouring agent, Flavouring agent

Saffron, derived from Crocus sativus, serves as a natural coloring and flavoring
agent in antidiabetic syrups, offering antioxidant properties and a unique flavor
profile. Its bioactive compounds, crocin and crocetin, exhibit antioxidant, anti-
inflammatory, and antidiabetic effects, potentially regulating blood sugar levels and
improving insulin sensitivity. Saffron's antidiabetic properties include alpha-
glucosidase inhibition and insulin-like activity, making it a valuable addition to
herbal syrups. When used in moderation (0.1-0.3 grams per serving), saffron is
generally considered safe.

Fig.5 Saffron

5)PROPYLENE GLYCOL: [Stabilizer]

Propylene Glycol (PG) is a widely used solvent and humectant in antidiabetic
syrups, enhancing solubility and stability of active ingredients. It prevents microbial
growth, extending shelf life, and is generally recognized as safe with FDA approval.
However, precautions are needed to monitor for allergic reactions and interactions.

H.C
. OH
OH

Fig .6 Propylene Glycol

6)METHYLPARABEN: [Preservative]

Methyl paraben is a commonly used preservative in antidiabetic syrups, preventing
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microbial growth and extending shelf life. It offers effective preservation, stability,
and cost-effectiveness, with FDA approval and compliance with pharmacopeial
standards. However, precautions are needed to monitor for skin irritation, allergic
reactions, and concentration-related adverse effects.

Fig. 7 Methyl Paraben

7) CARBOXYMETHYL CELLULOSE: [Thickening agent]

Carboxymethyl Cellulose (CMC) is a versatile thickening agent used in syrups to
achieve desired viscosity and texture. It effectively thickens liquids, maintains
stability, and enhances palatability by improving mouthfeel and texture. Typically
used at concentrations between 0.1-2.0% w/w, CMC is stable over a pH range of
4.0-10.0, making it suitable for various syrup applications.

il

AR .

Carboxymeihyil Celinjose Sodiuam

Fig .8 Carboxymethyl Cellulose

METHODOLOGY FOR PREPARATION OF ANTIDIABETIC SYRUP
MATERIALS:

Table 1: Materials used in preparation of antidiabetic syrup
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Category

Item

Function/Description

Plant Materials

Cinnamomum tamala

Indian bay leaf — Herbal
active

Psidium guajava

Guava leaves — Herbal active

Excipients

Propylene glycol

Solvent / Humectant

Methyl paraben

Preservative

Stevia Natural sweetener

Saffron Flavoring / Coloring agent
Thick [

CMC (Carboxymethyl cellulose) ickener / Suspending
agent

Purified water Solvent

Instrumentation

Filter Press

Filtration of extracts

Hotplate / Water Bath

Heating /
control

Temperature

pH Meter pH measurement
Used
Pycnometer Density determination
Ostwald’s Viscometer Viscosity measurement
Glass Rod Manual mixing / Stirring
METHODOLOGY

I)Collection of plant materials:

Bay leaves and guava leaves are collected from our locality, Kothirampur,
Karimnagar ™ These leaves were dried a period of one week to remove excess
moisture. Then the dried leaves were powered using a suitable grinder and they were
sieved by used mesh no 22.
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I1) Preparation of antidiabetic herbal syrup:

Table 2: Formulation of herbal syrup (100ml)

Sr.No INGREDIENTS QUANTITY
1 BAY LEAF POWDER 10gm

2 GUAVA LEAF POWDER 10gm

3 PROPYLENE GLYCOL 5ml

4 METHYLPARABEN Sgm

5 SAFFRON 3ml

6 CARBOXY METHYL CELLULOSE 0.5% wiv

7 PURIFIED WATER UPTO 100ml

MANUFACTURING PROCESS:
Anti-diabetic herbal syrup is prepared by using the following three steps:
STEP 1: Method of preparation of decoction:

Take 10 gms of bay leaf powder and 10gms of guava leaf powder, then mix it with
1000ml of purified water. Boil the mixture until total volume becomes one fourth of
intial volume and then cool the decoction and filter with filter press. Use the filtrate
to prepare final herbal syrup.

Fig.9 Preparation of decoction

STEP 2: Method of preparation of simple syrup:
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To prepare a concentrated solution of simple syrup, mix 66.7% w/w of Stevia
powder in a required quantity of distilled water. However, due to Stevia's intense
sweetness, approximately 200-300 times sweeter than sucrose, only a negligible
amount is needed. A suitable substitution ratio would be about 0.2-0.3% w/w of
Stevia powder, replacing the 66.7% w/w sucrose.

STEP 3: Method of preparation of herbal syrup:

Filtrate was taken and added to simple syrup to yield final syrup. For the preparation
of final herbal syrup, mix one part of decoction with five parts of simple syrup (1:5),
then add excipients such as chemical stabilizer [propylene glycol (5ml)],
preservative [methylparaben (5gms), flavouring agent and colouring agent Saffron
(03ml) and finally make up the value to 100ml with purified water.[6]

EVALUATION TEST/ PARAMETER OF ANTIDIABETIC HERBAL
SYRUP

I. Colour:

5 ml of final syrup was taken in a watch glasses and placed under light, and colour is
observed by naked eye.®!

I1. Odour:

2ml of final syrup was smelled individually and then the odour can be detected.
I11. Taste:

A pinch of final syrup was placed on the taste bud of tongue to identify the taste.
IV. Determination of pH:

Take 5 ml of final syrup in the volumetric flask and make the volume up to 50ml
with purified water. Th pH can be determined by using digital pH meter.

V. Determination of viscosity:

Viscosity of herbal syrup can be determined by using an ostwald viscometer.
Ostawald viscometer is thoroughly cleaned with chromic acid or acetone. Visometer
should be placed in a vertical position in a suitable stand. Fill the water upto the
mark in dried viscometer. Now note the time required for water to flow from mark A
to mark B.Repeat the process for 3 times, to obtain accurate reading. Now wash the
viscometer and fill it with herbal syrup, and then note the time required for syrup to
flow from mark A to mark B
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Density of syrup x Time required to flow syrup
VISCOSItY = m-mmmmmmm oo m oo e x viscosity of water

Density of water x Time required to flow water

V1. Determination of Density

The density of syrup can be determined by using an pyncometer. Clean the
pyncometer( specific gravity bottle ) with chromic acid and nitric acid, and rinse
with purified water. Note the weight of empty dry bottle (wl). Fill the pyncometer
with 10 ml of water and weigh it ( w2 ). Finally note the weight of bottle with 10 ml
of syrup (w3).

w3 -wl
Density of syrup = ------------- x Density of water

w2 - wl

w1l - Weight of empty specific gravity bottle.
w2 - Weight of empty specific gravity bottle + 10 ml of water.
w3 — Weight of empty specific gravity bottle + 10 ml of syrup.

VII. Determination of specific gravity:

Rinse the bottle for two to three times with purified water after cleaning it with
chromic acid or nitric acid. If requires rinse the bottle with acetone and dry it. Take
the weight of empty dry bottle with capillary tube stopper (wl). Fill the bottle
distilled water and place stopper, wipe off excess liquid from out side of tube. And
weigh the bottle with distilled water on analytical balance (w2). Repeat the same
procedure by replacing water with liquid under test (syrup) after emptying and
drying. Weigh the bottle with stopper and liquid under test on analytical balance

(w3).
Weight of liquid under test
Specific gravity of liquid =  --------=-m-mmmm e = w3/w2
under test (syrup) Weight of water
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VIII. In vitro evaluation for anti-diabetic syrup:
Glucose binding test:

Stevia syrup was added to 25ml of glucose solution of increasing concentrations (5,
10, 20, 50, 100 mmol/L). The mixture was stirred well and incubated in a shaker
water bath at 37°C for 6 hours. After centrifugation at 4800 rpm for 20 minutes, the
glucose content in the supernatant was determined using a UV spectrophotometer®!

RESULTS AND DISCUSSION:
1) Evaluation parameters of herbal syrup:

Table 3: Various evaluation parameters of herbal syrup

S.No [ EVALUATION | STD SYRUP TEST
PARAMETERS

1 Colour Light yellow Light red

2 Odour Aromatic Aromatic

3 Taste Intensity bitter Lightly bitter

4 PH 6.5 6.8

5 Viscosity 0.98 1.32

6 Density 1.31 1.84

7 Specific gravity | 1.02 0.9

I1) In vitro evaluation for anti-diabetic syrup - Glucose binding test:

Table 4: In vitro antidiabetic activity of Stevia syrup

StNO | CONCENTRATION | ABSORBANCE
OF GLUCOSE
STANDARD TEST(STEVIA)

1 5 0.171 0.163
2 10 0.166 0.152
3 20 0.153 0.121
4 50 0.148 0.121
5 100 0.137 0.124
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Absorbance Plot
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Fig 10. Absorbance plot

r——’

Fig 11. Calibration Curve

CONCLUSION

In conclusion, the present study successfully formulated and evaluated an anti-
diabetic herbal syrup using extracts of Cinnamomum tamala(Bay Leaf), Psidium
guajava (Guava Leaf), and Stevia, with saffron as a natural colouring and flavouring
agent. The prepared syrup demonstrated conformity to standard parameters,
including physico-chemical properties and microbial content. Moreover, the syrup
exhibited significant anti-diabetic activity, highlighting the potential of herbal
remedies in managing type 2 diabetes and its complications. The use of saffron as a
natural colouring and flavouring agent adds to the syrup's appeal, providing a safe
and effective alternative to synthetic colourants and flavourings.

Overall, this study contributes to the development of novel, herbal-based
formulations for the management of diabetes, and warrants further investigation into
the clinical efficacy and safety of this anti-diabetic herbal syrup. Nowadays ,
increasing demand for herbal medicine has been increased. People may like to
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accept the herbal medicine due their lesser side effects.[13]
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