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ABSTRACT:

This study explores the phytochemical composition and antidiabetic potential of
common Indian dietary spices - cinnamon, turmeric, fenugreek, and ginger. These spices
are known for their bioactive compounds, such as polyphenols, flavonoids, saponins, and
terpenoids, which contribute to blood glucose regulation and insulin sensitivity
enhancement. By examining their phytochemicals and assessing in vitro antidiabetic
assays, this research highlights their therapeutic potential for diabetes management.

Keywords: Phytochemicals, antidiabetic properties, cinnamon, turmeric, fenugreek,
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INTRODUCTION:

Indian traditional dietary spices,
including cinnamon, turmeric,
fenugreek, and ginger, are rich in
phytochemicals with known
antidiabetic properties. Phytochemical
analysis of these spices helps identify
active compounds such as polyphenols,
flavonoids, alkaloids, saponins, and
terpenoids. These bioactive compounds
play a crucial role in managing diabetes
by targeting various biochemical
pathways involved in glucose regulation

and insulin sensitivity.

PHYTOCHEMICALS AND
MECHANISMS IN ANTIDIABETIC
ACTIVITY:

Cinnamon (Cinnamomum spp.): This
Contains cinnamaldehyde, polyphenols,
and proanthocyanidins. Known to
improve insulin sensitivity and lower
blood glucose by inhibiting enzymes
that break down carbohydrates, thus
reducing glucose absorption. It can also
promote insulin signaling, which helps
cells to use glucose more effectively.

Turmeric (Curcuma longa): Curcumin
is the main active compound with
potent anti-inflammatory and

antioxidant properties. It enhances
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pancreatic beta-cell function, helping
regulate insulin production. Curcumin
also reduces blood glucose and lipid
levels, which can benefit people with
type 2 diabetes.
Fenugreek (Trigonella foenum-
graecum): This is rich in saponins,
trigonelline, and 4-hydroxyisoleucine.
These compounds improve glucose
metabolism by enhancing insulin
secretion and increasing insulin
sensitivity. Fenugreek fibers slow down
glucose absorption in the intestines,
stabilizing blood sugar levels.

Ginger (Zingiber officinale): This
Contains  gingerol, shogaol, and
zingerone. These compounds can
improve insulin sensitivity and inhibit
enzymes that degrade insulin,
enhancing glucose utilization. Ginger
also reduces oxidative stress, which is

often elevated in diabetic patients,

protecting pancreatic cells from
damage.
LITERATURE REVIEW:

Syarifuddin, S., & Samosir, W.
(2022): This study plans to decide the
qualities of Type II Diabetes Mellitus
Patients at Tuan Rondahaim Territorial
General Medical clinic, Simalungun Rule
in 2019 With this type of examination
Expressively, this exploration was done
at the Tuan Rondahaim Local General
Medical clinic, Simalungun Regime from
July to September 2019 with a complete
populace of 40 individuals utilizing the

testing strategy, in particular all out

inspecting where all populaces are
examined. The consequences of this
study demonstrate that the more
youthful an individual has diabetes
mellitus, it very well may be seen that
the lower the quantity of individuals
with diabetes mellitus, the number of
individuals with diabetes mellitus is
more endured by ladies, there are
vacillations in the term of the sickness
in the Toba and Simalungun clans, while
in the Javanese the more they
experience the ill effects of diabetes
mellitus, there is a decline in the
frequency of span of the sickness with
adherence to taking drug that has no
massive contrast contrasted with
Length of sickness with adherence to eat
less There was a tremendous distinction
among adherents and non-adherents
where the propensity isn't to consent to
dict decides It is normal that Efarina
College through the Lone ranger of
Nursing concentrate on program can
give directing about Diabetes Mellitus,
explicitly Type II Diabetes Mellitus both
locally and in clinics. Acclimated to the
part and state of the patient in this
review, it very well may be remembered
for the data that has been conveyed by
scientists in regards to type II Diabetes
Mellitus victims.

Goyal, R,, & Jialal, I. (2018): We
provide an  overview of the
pathophysiology, diagnosis, clinical
manifestations, and standards of
diabetes in this audit. Constantly

elevated blood sugar levels are a
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hallmark of diabetes mellitus (DM), a
chronic metabolic disease. It can be due
to protection against insulin's side
effects, impaired insulin release, or both.
About 415 million adults aged 20 to 79
had diabetes mellitus in 2015, according
to the International Diabetes Federation
(IDF). With this number expected to rise
to 200 million by 2040, diabetes
mellitus is becoming a global health
concern. In patients with diabetes
mellitus,

persistent  hyperglycemia

combined with other metabolic
abnormalities can damage various
organ systems, leading to the
development of debilitating and
dangerous unforeseen complications,
most prominently microvascular
(retinopathy, nephropathy, and
neuropathy) and macrovascular issues
that increase the risk of cardiovascular
diseases by two to four times.

Cole, J. B., & Florez, ]. C. (2020):
We center in this around hereditary
revelations for diabetes and diabetes
entanglements, enabled essentially
through extensive affiliation studies,
and underscore the holes in research for
taking genomic disclosure to a higher
level. Diabetes is one of the quickest
developing illnesses around the world,

projected to influence 693 million

grown-ups by 2045. Destroying
macrovascular complexities
(cardiovascular illness) and

microvascular confusions (like diabetic
kidney sickness, diabetic retinopathy
and neuropathy) lead to expanded

mortality, visual impairment, kidney
disappointment and a generally
diminished personal satisfaction in
people with diabetes. Clinical gamble
factors and glycaemic control alone
can't foresee the improvement of
vascular confusions; various hereditary
examinations have shown a reasonable
hereditary part to both diabetes and its
inconveniences.  Early  exploration

pointed toward distinguishing
hereditary determinants of diabetes
complexities depended on familial
linkage examination fit areas of strength
for to loci, candidate quality
investigations inclined to bogus up-
sides, and underpowered extensive
affiliation concentrates on restricted by
test size. The blast of new genomic
datasets, both as far as biobanks and
accumulation of overall companions,
has dramatically increased the quantity
of hereditary revelations for both

diabetes and diabetes difficulties.

OBJECTIVES OF THE STUDY:

1. To Analyze the phytochemical
composition of cinnamon,
turmeric, fenugreek, and ginger.

2. To Assess the antidiabetic
properties of these spices.

3. To Evaluate the mechanisms
through which these spices
manage diabetes.

4. To Determine the sensory
acceptability of food products

with these spices.
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METHODOLOGY
Preliminary Phytochemical
Screening of Cinnamon, Turmeric,
Fenugreek, and Ginger

1. Sample Preparation:

1. Collection:  Obtain  dried
cinnamon bark, turmeric
rhizome, fenugreek seeds,
and ginger rhizome.

2. Drying: Air-dry or oven-dry
at 40-50°C.

3. Grinding: Grind each sample
to a fine powder.

2. Ingredients and Quantities:

Cinnamon, Turmeric, Fenugreek,

and Ginger powders (20g each),
Solvents
(Ethanol/Methanol/Water/Hexane,
100mL per sample), Reagents for
various tests (e.g, Mayer’s, Ferric
Chloride, HCI], etc.).

3. Extraction:

1. Add 10-20g powder to
100mL solvent.

2. Extract with Soxhlet or by
maceration for 24-48 hours.

3. Filter and concentrate with a
rotary evaporator.

4. Phytochemical Tests:

1. Alkaloids: Mayer’s test -
creamy precipitate confirms
presence.

2. Flavonoids: Shinoda test -
pink/red color indicates

presence.
3. Phenols: Ferric chloride test -
blue-green/black color

confirms.

4. Saponins: Froth test -
persistent froth indicates
presence.

5. Tannins: Ferric chloride test -
blue-green/black precipitate.

6. Terpenoids: Salkowski test —
reddish-brown color at the
interface.

7. Glycosides: Keller-Kiliani test
- brown ring at interface.

8. Steroids:

Burchard test - blue-green

Liebermann-

ring formation.
2. Quantitative Analysis:

Phenolic Content: Folin-Ciocalteu
method., Flavonoid Content: Aluminum
chloride method., Alkaloid Content:
Gravimetric/titrimetric methods.

1. In Vitro Antidiabetic Assays:

e Alpha-Amylase Inhibition:
Measures enzyme inhibition
for blood glucose reduction.

e Alpha-Glucosidase Inhibition:

Assesses inhibition of
carbohydrate breakdown
enzyme.

2. Procedure for Preliminary
Phytochemical Screening and
Therapeutic Potential Analysis
e Sample Preparation: Collect
and grind 20 g each of
cinnamon bark, turmeric
rhizome, fenugreek seeds,
and ginger rhizome into a
powder.

e Extraction: Add 100 mL of
ethanol (or alternate solvent)

to each sample in a conical
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flask; extract for 24-48 hours,
then filter and concentrate.
3. Phytochemical Screening
Tests:
e Alkaloids: Add

reagent; creamy precipitate

Mayer’s

confirms presence.

e Flavonoids: Add magnesium
and HCI; pink/red color
indicates presence.

e Phenols and Tannins: Use
ferric chloride; blue-
green/black color confirms
presence.

e Saponins: Shake with water;
persistent froth indicates
presence.

e Terpenoids: Add chloroform
and H,SO,; reddish-brown
interface indicates presence.

e Glycosides: Use glacial acetic
acid, ferric chloride, and
H,S0,4; brown ring confirms
presence.

e Steroids: Add acetic
anhydride and H,SO,; blue-
green ring indicates presence.

4. Quantitative Analysis:

e Total Phenolic Content: Mix

extract with Folin-Ciocalteu

reagent; measure at 760 nm.

e Total Flavonoid Content: Use
aluminum chloride method;
measure at 510 nm.

5. InVitro Antidiabetic Assays:

e Alpha-Amylase Inhibition:

Mix extract with alpha-

amylase; add starch, stop

reaction with DNSA, and
measure at 540 nm.
e Alpha-Glucosidase Inhibition:

Mix extract with alpha-

glucosidase; add pNPG and

measure at 405 nm.

DATA ANALYSIS:
1. Dietary Intervention:

Dietary interventions focus on
improving health through changes in
diet, addressing areas like weight
management, chronic disease
prevention, and nutritional deficiencies.
Lifestyle interventions encouraging
dietary adjustments are commonly used
for weight loss, reducing risks of Type 2
diabetes, hypertension, and certain
cancers. While these interventions often
achieve moderate to significant weight
loss and health benefits, their direct
effect on quality of life remains

uncertain.
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2. Sensory Evaluation of the Developed Products:

Table 1: Scores of Sensory Evaluation of the Developed Products

SL Sensory Product - 1 Product -11 Product-III Product-1V Product-1V
No. | Attributes (Cinnamon (Turmeric) (Fenugreek) (Ginger) (Mix of 4
Powder) Powder)
A B C | A|B A|B|C|A|B]|C A B | C
1 | Appearance | 43 | 43 |36 |44 41| 4 |39|40|29|43|38|34|412 |41 |35
2 Colour 44 |45 |35|44|45|44|130(39|29|42(39|35| 42| 4 |38
3 Texture 42 |43 |42 |44 |43 |43 | 4 |42 |35| 4 [41|36]| 41 |39 |34
4 Taste 38143 |33 (46|42 |42(39(39|30(42|42|34| 43 |39]36
5 Flavour 38139 31|44 |41|41(36(38|33| 4 (38|34 43 | 4 |37
6 Overall 39 141 |36 |46 42413942 | 3 [43|39|36| 44 |41]|38
Acceptability

In the sensory evaluation of five

products  with  different  spices

(Cinnamon, Turmeric, Fenugreek,

Ginger, and a Mix of all four), Product II
(Turmeric) consistently scored the
highest across most attributes, including
appearance, color, taste, flavor, and
overall acceptability, making it the most
all

Product I (Cinnamon) also performed

favored product across groups.
well, particularly in appearance, texture,
and overall acceptability, while Product
[II (Fenugreek) received the lowest
scores in appearance, color, taste, and
overall acceptability, especially among
Group C, indicating it was the least
preferred. The Mixed Spice Product
(Product V) showed moderate scores,
performing between the single-spice
products, suggesting room for further
improvement in taste and flavor.
Overall, Turmeric emerged as the top-
rated product, with Cinnamon as a close

second.

3. Cinnamon-Turmeric Spiced Energy

Balls:

Ingredients:
Cinnamon powder: 1 tsp,

Turmeric powder: % tsp, Fenugreek

seeds powder: % tsp, Ginger powder: %

tsp, Dates (pitted): 1 cup, Almonds: %

cup, Rolled oats: %2 cup, Coconut oil: 2

tbsp, Honey (optional): 1-2 tbsp.

Procedure:

1. In a food processor, blend the
dates, almonds, and oats until
finely ground.

2. Add the cinnamon, turmeric,
fenugreek, ginger powder, and
coconut oil. Blend until the

mixture comes together.

3. If the mixture is too dry, add
honey for sweetness and
moisture.

4. Roll the mixture into small bite-
sized balls.

5. Store in an airtight container in

the refrigerator for up to a week.
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4, Golden
Smoothie:

Turmeric-Cinnamon

Ingredients:

Cinnamon powder: % tsp,
Turmeric powder: % tsp, Ginger (new
ground or powder): 1 tsp, Fenugreek
seeds (doused for the time being): 1
tbsp, Almond milk: 1 cup, Frozen
banana: 1, Greek yogurt: %2 cup, Ice
shapes: Case by case.

Procedure:

1. In a blender, combine almond
milk, frozen banana, yogurt,
soaked fenugreek seeds, and
spices (cinnamon, turmeric,
ginger).

Blend until smooth and creamy.

Pour into a glass and serve

immediately.
5. Herbal Tea Blend:
Ingredients:

Cinnamon Sticks: 2 sticks, Fresh
Ginger: 2-inch piece, sliced, Turmeric
Powder: 1 tsp, Fenugreek Seeds: 1 tsp,
Honey or Natural Sweetener: To taste,
Water: 4 cups, Lemon Juice: To taste
(optional).

Procedure:

1. Boil Water: Bring 4 cups of
water to a boil in a saucepan.

2. Add Spices: Add cinnamon
sticks, fresh ginger slices,
turmeric powder, and fenugreek

seeds to the boiling water.

3. Simmer: Reduce the heat and let
the mixture simmer for 10-15
minutes to extract the flavors.

4. Strain: Strain the tea into cups to
remove the solid spices.

5. Sweeten: Add honey or natural
sweetener to taste, and lemon
juice if desired.

6. Serve: Serve hot as a warming,
therapeutic drink.

6. Spiced Yogurt Dip Ingredients:

Plain Greek Yogurt: 200 g,

Cinnamon Powder: 1 g (% tsp),

Turmeric Powder: 1 g (% tsp),

Fenugreek Seed Powder: 1 g (% tsp),

Fresh Ginger, Grated: 1 tsp, Lemon Juice:

1 tbsp, Fresh Herbs (Mint, Cilantro): 1

tbsp, chopped, Salt: To taste, Black

Pepper: To taste.

Procedure:

1. Mix Yogurt and Spices: In a
bowl, combine the Greek yogurt
with cinnamon, turmeric,

fenugreek powder, and grated

fresh ginger.

2. Add Lemon Juice and Herbs:
Stir in the lemon juice and
chopped herbs.

3. Season: Add salt and black
pepper to taste.

4. Chill and Serve: Chill the dip in
the refrigerator for 15-20
minutes before serving with
vegetable sticks, crackers, or as a

condiment for grilled meats.
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7. Analysis of Nutrient Compositions of the Products:

Table 2: Nutrient Composition of the Developed Products

SI. No. Nutrient Cinnamon Turmeric Fenugreek Ginger
1 Energy 2.4 559 290 66
2 Carbohydrates 81 10.7 23.9 16.6
3 Crude Protein 4 30 57 1.0
4 Crude Fat 1.2 49 7.7 0.3
5 Moisture 10.6 5.2 4.6 7.8
6 Ash 3.6 6.2 6.2 14
7 Crude Factor 53 6 3.6 9.3
8 Iron 8.3 8.8 28 0.6
9 Zinc 1.8 7.8 2 0.1
10 Magnesium 60 592 195 21
The nutrient composition of intake. Cinnamon, with high
Cinnamon, Turmeric, Fenugreek, and carbohydrates and fiber, supports

Ginger reveals each spice's unique

health contributions. Turmeric is
energy-dense and high in fat,
magnesium, and zinc, making it

beneficial for overall health. Fenugreek
stands out for its high protein and iron

content, ideal for protein

supplementation and boosting iron

digestive health, while Ginger offers
moderate moisture and fiber. These
varied nutritional profiles highlight the
potential of each spice to support
different dietary needs and health goals,
from energy and protein intake to

mineral supplementation.

8. Phytochemical Composition of the Developed Products

Table 3: Phytochemical Composition of the Developed Products

SI. NO. Products Total Phenolic Content mg of Total Flavonoid content
Gallic acid equivalent GAE/100g | mg of Quercetin/100g
1 Cinnamon 82.8 70.3
2 Turmeric 56.4 58.3
3 Fenugreek 25.0 6.0
4 Ginger 75.9 7.7

The phytochemical evaluation of
Cinnamon, Turmeric, Fenugreek, and
Ginger shows that Cinnamon has the
highest total (82.8 mg
GAE/100g) and flavonoid content (70.3
mg Quercetin/100g), indicating strong
health

phenolic

antioxidant  potential and

benefits. Ginger follows with high
phenolic content (75.9 mg GAE/100g),
though its flavonoids are moderate (7.7
mg Quercetin/100g). Turmeric offers a
balanced profile with
phenolics (56.4 mg GAE/100g) and
flavonoids (58.3 mg Quercetin/100g),

substantial
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supporting its  therapeutic  use.
Fenugreek has the lowest levels in both
categories but still contributes some

antioxidant properties.

CONCLUSION:

In conclusion, the phytochemical
analysis of Indian traditional dietary
spices—cinnamon, turmeric, fenugreek,
and ginger—reveals their significant
potential as natural antidiabetic agents.
Each of these spices contains bioactive
compounds, such as cinnamaldehyde in
cinnamon, curcumin in turmeric,
trigonelline in fenugreek, and gingerol
in ginger, which exhibit mechanisms
beneficial for managing diabetes. These
phytochemicals improve glucose
metabolism, enhance insulin sensitivity,
reduce oxidative stress, and lower blood
glucose levels, thereby offering a
multifaceted approach to diabetes
management. The sensory evaluation
further supports the integration of these
spices into food products, with turmeric
and cinnamon showing high
acceptability. This study underscores
the value of these spices not only as
flavor enhancers but also as functional
ingredients with therapeutic benefits,
suggesting their potential role in dietary
interventions aimed at diabetes
prevention and management. Further
research into standardized dosages,
long-term effects, and the synergistic
impact of these spices could strengthen
their application in holistic diabetes

care.

REFERENCES:
1. Cole, J. B, & Florez, ]J. C. (2020).

Genetics of diabetes mellitus and
diabetes complications. Nature
reviews nephrology, 16(7), 377-
390.

Csige, I, Ujvarosy, D. Szabo, Z.,
Ldrincz, I, Paragh, G., Harangi, M,,
& Somodi, S. (2018). The impact of
obesity on the cardiovascular
system. Journal of diabetes
research, 2018.

Daryabor, G. Atashzar, M. R,
Kabelitz, D., Meri, S., & Kalantar, K.
(2020). The effects of type 2
diabetes  mellitus on organ
metabolism and the immune
system. Frontiers in immunology,
11,546198.

Dei Cas, A, Khan, S. S., Butler, ],
Mentz, R. ], Bonow, R. O., Avogaro,
A, .. & Fonarow, G. C. (2015).
Impact of diabetes on
epidemiology, treatment, and
outcomes of patients with heart
failure. JACC: Heart Failure, 3(2),
136-145.

Goyal, R., & Jialal, I. (2018).
Diabetes mellitus type 2.

Liccardo, D, Cannavo, A,
Spagnuolo, G., Ferrara, N., Cittadini,
A, Rengo, C, & Rengo, G. (2019).
Periodontal disease: a risk factor
for diabetes and cardiovascular
disease. International journal of

molecular sciences, 20(6), 1414.

Akash Dnyaneshwar Mane, Dr.Vishnu Dev Gupta & Dr. Renukacharya Ganapati Khanapure

139



Young Researcher

Vol. 13 No.3 /July -August -September 2024

7.

10.

11.

Madjid, M., Safavi-Naeini, P,
Solomon, S. D., & Vardeny, O.
(2020). Potential effects of
coronaviruses on the

cardiovascular system: a review.
JAMA cardiology, 5(7), 831-840.
Rathinakumari, A. C.,
Channabasamma, B. B., &
Kumaran, G. S. (2015). Physical
and mechanical properties of garlic
bulbs and cloves (Allium sativum
L) relevant to development of
garlic bulb breaker.

Ritchie, R. H., & Abel, E. D. (2020).
Basic mechanisms of diabetic heart
disease. Circulation Research,
126(11), 1501-1525.

Saif, S., Hanif, M. A., Rehman, R,, &
M. (2020).
Medicinal plants of south asia (pp.
301-315). Elsevier.

Strain, W. D., & Paldanius, P. M.

(2018). Diabetes, cardiovascular

Riaz, Garlic. In

disease and the microcirculation.
Cardiovascular diabetology, 17, 1-
10.

12.

13.

Syarifuddin, S., & Samosir, W.
(2022). Characteristics of Types of
Diabetes Mellitus Ii In Regional

General Hospital Than Rondahaim,

Simalungun District. Medalion
Journal: Medical Research,
Nursing, Health and Midwife

Participation, 3(4), 144-148.
Tesfaye, A. (2021). Revealing the
therapeutic uses of garlic (Allium
sativum) and its potential for drug
discovery. The Scientific World
Journal, 2021.

14. Teshika, ]J. D., Zakariyyah, A. M,

15.

Zaynab, T., Zengin, G., Rengasamy,
K. R, Pandian, S. K., & Fawzi, M. M.
(2019). Traditional and modern
uses of onion bulb (Allium cepa L.):
Critical

a systematic review.

reviews in food science and
nutrition, 59(sup1), S39-S70.

Wanner, C., Amann, K., & Shoji, T.
(2016). The heart and vascular
system in dialysis. The Lancet,

388(10041), 276-284.

Akash Dnyaneshwar Mane, Dr.Vishnu Dev Gupta & Dr. Renukacharya Ganapati Khanapure

140



