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The global fragrance industry, particularly the sector dedicated to perfumery compounds and agarbatti (incense)
production, represents a sophisticated intersection of organic chemistry, sensory art, and industrial engineering.
For manufacturers and entrepreneurs, understanding the technical nuances of fragrance blending is the difference
between a high-volatile, low-quality scent and a deep, resonant, and long-lasting olfactory experience. This manual
provides an exhaustive exploration into the manufacturing of perfumery compounds, focusing on specific
formulations for Mogra, Jasmine, and Rose, alongside the mathematical ratios critical for industrial scalability.

1.Theoretical Framework of Fragrance Construction

In the context of industrial scent production, a perfume is not merely a mixture of pleasant odors but a carefully
calibrated system of aromatic chemicals, essential oils, and fixatives. The core of this system is the Olfactory
Pyramid, which dictates the rate of evaporation and the evolution of the scent over time.

The Volatility Scale

Fragrance molecules are categorized by their molecular weight and vapor pressure:

e Top Notes (High Volatility): These are the first scents perceived. Common molecules include Linalool and
Benzyl Acetate. They have low molecular weights and evaporate rapidly within 5 to 30 minutes.

* Middle/Heart Notes (Medium Volatility): The core character of the fragrance. Molecules like Geraniol and
Citronellol define the floral body (Jasmine, Rose) and last for several hours.

« Base Notes (Low Volatility/Fixatives): Large molecules such as Galaxolide (Synthetic Musk) or Patchouli
Alcohol. These act as anchors, slowing the evaporation of the lighter top notes.

Chemical Fixation and Solvency

The role of a solvent in agarbatti manufacturing is twofold: it acts as a carrier and a diluent. The most common
industrial solvent is Diethyl Phthalate (DEP) due to its odorless nature and its ability to stabilize aromatic
compounds. Isopropyl Myristate (IPM)is another alternative used when a lower viscosity or specific skin-contact
safety is required for spray applications.

2.Technical Analysis: The Agarbatti Fragrance Ratio (3:1 vs. 5:1)

In the industrial production of incense, the concentration of the perfume oil relative to the carrier (DEP or White Oil)
is paramount. This ratio determines the "throw" of the scent when the incense is burned.



Metric 3:1 Ratio (Professional Grade) 5:1 Ratio (Commercial/Economy

Grade)
Fragrance Concentration 25% Concentrate / 75% Solvent 16.6% Concentrate / 83.4% Solvent
Scent Longevity High (8-12 hours post-burn) Moderate (2-4 hours post-burn)
Raw Material Cost Higher (Due to higher oil volume) Lower (Higher dilution)
Burn Profile Dense, consistent smoke-to-scent Lighter, potential for solvent-heavy
ratio odor
Ideal Application Premium export quality agarbatti Mass-market domestic retail

To calculate the required volume for a batch, manufacturers use the following linear equation:
V_total =V _fragrance + (V_fragrance &times; R)

Where Ris the dilution factor. For a 3:1 ratio, 1 liter of pure fragrance compound is blended with 3 liters of DEP,
resulting in 4 liters of finished perfume oil ready for the "dipping" process.

3. Core Formulation Mechanics for Primary Floral Profiles

Creating Mogra, Jasmine, and Rose scents requires specific aromatic chemical profiles. Below are the technical
breakdowns of these formulations.

Mogra (Arabian Jasmine) Formulation

Mogra is characterized by its heavy, sweet, and slightly indolic profile. The technical formulation focuses on the
synergy between Alpha-Amyl Cinnamic Aldehyde and Methyl Anthranilate.

e Benzyl Acetate (40%): Provides the initial fruity-floral blast.

¢ Amyl Cinnamic Aldehyde (25%): The "fatty" floral heart of the jasmine profile.

« Linalool (10%): Introduces a fresh, woody-floral top note.

 Indole (0.5% - 1%): Essential for the realistic "ripe" floral scent; must be used sparingly to avoid fecal
undertones.

e Aurantiol (5%): A Schiff base that provides long-lasting orange blossom and tuberose nuances.

Rose Agarbatti Compound Formulation

A technical rose compound must balance the citronellol-geraniol ratio to avoid smelling like a cheap detergent. High-
grade rose compounds utilize Phenylethyl Alcohol (PEA) to mimic the petal's dewiness.

* Phenylethyl Alcohol (50%): The base of any rose scent; it is highly water-soluble and offers a honey-like floral
sweetness.

e Geraniol (15%): Provides the sharp, green-rose character.

 Citronellol (20%): Adds the classic rosy-citrus backbone.

¢ Rose Crystals (Exaltolide) (2%): Acts as a fixative and provides the powdery finish.

¢ Geranyl Acetate (3%): Adds a fruity, lavender-like top note to lift the heavy rose base.

4.The Manufacturing Workflow: From Blending to Maturation

Producing a stable perfumery compound involves more than just mixing ingredients. The physical chemistry of the



blend changes over time through a process known as Maceration.

Step 1. Raw Material Inspection
Before blending, all aromatic chemicals must be tested for purity using Specific Gravity (SG) and Refractive
Index (RI) measurements. Impurities in chemicals like Benzyl Acetate can lead to off-notes in the final product.

Step 2: Blending and Homogenization

Ingredients are added to a stainless steel (SS316) mixing tank. The sequence of addition is critical. Solid
components (like Musk Xylol or Vanillin) are first dissolved in a portion of the solvent (DEP) at a controlled
temperature of 40&deg;C-50&deg;C before being added to the liquid aromatics. This prevents recrystallization.

Step 3: The Maturation Phase

Once blended, the compound is left to "age" or mature. During this time, chemical acetalizationoccurs between
alcohols and aldehydes, smoothing out the harsh edges of the individual chemicals. For industrial agarbatti
perfumes, a maturation period of 7 to 15 days in a cool, dark environment is recommended.

Step 4. Filtration

Post-maturation, the compound is passed through a filter press (typically 5 to 10 microns) to remove any
microscopic precipitates or impurities that could clog the spray nozzles or affect the dipping process.

5. Comparative Evaluation of Fixatives in Scent Longevity

Fixatives are the structural engineers of a fragrance. Without them, even the most expensive Mogra scent will
vanish shortly after the incense is lit.



Fixative Type Chemical Name Mechanism Effect on Scent

Resinous Benzoin / Labdanum Forms a physical film over Adds warm, balsamic, or
the oil. vanilla notes.

Synthetic Musk Galaxolide / Tonalide Large molecular size slows Clean, "white-linen" feel;
evaporation. very long-lasting.

Animalic (Synthetic) Civetone / Ambergris T Increases the olfactory Adds depth, warmth, and
threshold. "radiance."

High-Boiling Esters Benzyl Benzoate Acts as a powerful solvent Neutral scent; excellent for
and fixative. heavy floral bases.

6. Troubleshooting and Quality Control in Fragrance Production

Technical writers and engineers must anticipate failure modes in the production cycle. Below are common issues
and their scientific resolutions.

Issue: The "Burning Rubber" Odor

Cause: High concentration of Terpenes or low-quality solvents in the fragrance oil. When exposed to the high heat
of combustion in agarbatti, these chemicals undergo pyrolysis, producing acrid smoke.Solution: Replace low-
grade essential oils with Terpeneless (TPL) versions and ensure the DEP used is of Pharma Grade (99.5% purity).

Issue: Fragrance Discoloration (Browning)

Cause: The Schiff Base reaction. This occurs when aldehydes (like Vanillin or Citral) react with amines (like
Methyl Anthranilate). This is common in Jasmine and Mogra scents.Solution: Store finished compounds in UV-
protected containers and avoid using Vanillin in high concentrations alongside Methyl Anthranilate. Alternatively,
use a stabilizer like BHT (Butylated Hydroxytoluene) at 0.1%.

Issue: Low Scent Throw (Poor Diffusion)

Cause: Excessive use of heavy fixatives or improper solvent ratio (over-dilution).Solution: Recalibrate the ratio
toward 3:1. Increase the percentage of high-vapor-pressure molecules like Ethyl Acetate or Isoamyl Acetateto
"carry" the scent further during combustion.

7. Safety, Sustainability, and Regulatory Compliance

Modern perfumery is strictly governed by IFRA (International Fragrance Association)standards.  Manufacturers
must ensure that their compounds do not contain restricted phthalates or allergens above specified thresholds.

e Sustainable Sourcing: There is a growing shift toward Green Chemistry. Synthetic compounds derived from
renewable pine pulp (like Linalool from turpentine) are preferred over petroleum-based derivatives.

« Safety Data Sheets (SDS): Every manufactured compound must be accompanied by an SDS detailing the
Flash Point (crucial for agarbatti as it is a combustible product), Boiling Point, and Toxicology.

¢ Biodegradability: Ensuring that the surfactants and solvents used in spray-bottle scent making (like Alcohol
Denat) are biodegradable and non-toxic to aquatic life.

The manufacturing of perfumery compounds for agarbatti and room sprays is a high-precision discipline. By
mastering the 3:1/5:1 ratios, understanding the chemical interaction of floral aldehydes, and implementing rigorous



maturation and filtration protocols, manufacturers can produce scents that are both economically viable and
sensorially superior. As the market moves toward premium, long-lasting fragrances, the technical integration of
advanced fixatives and pure aromatic chemicals remains the primary driver of industrial success.
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