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MODULE 1 
[bookmark: _heading=h.jua2by6bae1w]INTROUCTION TO SPICES

Unit  1. SPICES
· Spices are aromatic or pungent substances obtained from different parts of plants such as seeds, bark, roots, fruits, flowers, or buds.
· They are used in small quantities to:
· Enhance flavour, aroma, colour, and taste of foods
· Improve palatability
· Aid preservation and digestion
· Spices are usually dried before use and differ from herbs, which mainly use fresh or dried leaves.

 Classification of Spices
· Spices can be classified based on plant part used, taste, and function.
A. Classification Based on Plant Parts Used
· Seeds (Examples: Coriander, Cumin, Fennel, Fenugreek, Mustard)
· Fruits (Examples: Black pepper, Red chilli, Cardamom)
· Bark (Example: Cinnamon)
· Roots and Rhizomes (Examples: Ginger, Turmeric)
· Flower Buds (Example: Clove)
· Stigmas (Example: Saffron)
· Leaves (Examples: Bay leaf, Curry leaves)
· Bulbs (Example: Garlic)

B. Classification Based on Taste and Aroma
· Pungent Spices (Black pepper, Chilli, Ginger, Mustard)
· Aromatic Spices (Cinnamon, Cardamom, Clove, Nutmeg)
· Mildly Flavoured Spices (Coriander, Fennel)

C. Classification Based on Function
· Flavouring Spices (Pepper, Cardamom, Cinnamon)
· Colouring Spices (Turmeric, Saffron )
· Preservative Spices (Clove, Garlic, Mustard)

Chemical Composition of Spices
· Spices contain bioactive compounds responsible for their flavour, aroma, colour, and medicinal value.
A. Volatile (Essential) Oils
· Responsible for aroma and characteristic flavour
· Present in small quantities
· Examples:
· Eugenol – Clove
· Cinnamaldehyde – Cinnamon
· Linalool – Coriander
· Menthol – Mint

B. Oleoresins
· Combination of essential oils and resinous matter
· Provide strong flavour and pungency
· Used in food processing and flavour industries

C. Alkaloids and Phenolic Compounds
· Responsible for pungency and heat
· Examples:
· Piperine – Black pepper
· Capsaicin – Red chilli
· Gingerol – Ginger
D. Pigments
· Provide colour
· Examples:
· Curcumin – Turmeric (yellow)
· Crocin – Saffron (golden yellow)
· Capsanthin – Red chilli (red)
E. Other Components
· Carbohydrates
· Proteins
· Minerals (iron, calcium, phosphorus)
· Vitamins (A, C, B-complex)
· Antioxidants

Uses of Spices
A. Culinary Uses
· Enhance taste, flavour, aroma, and colour of food
· Used in curries, soups, sauces, pickles, beverages, and bakery products
B. Medicinal Uses
· Aid digestion (ginger, cumin, fennel)
· Have antimicrobial and anti-inflammatory properties
· Used in traditional systems like Ayurveda and Unani

C. Preservative Uses
· Prevent growth of bacteria and fungi
· Used in pickles and preserved foods
D. Industrial Uses
· Used in:
· Food processing
· Pharmaceutical preparations
· Cosmetics and perfumery
· Essential oil extraction
E. Nutritional Uses
· Improve appetite
· Provide antioxidants and micronutrients
· Help in metabolism and immunity



POST HARVEST TECHNOLOGY OF SPICES
Post-harvest technology (PHT) covers all operations after harvesting that preserve quality, aroma, color, pungency, and safety of spices while reducing losses. Because spices are high-value crops, even small mistakes can mean big losses.
1.Harvesting
· Right maturity is critical (too early = weak aroma, too late = quality loss).
· Harvest during dry weather to reduce microbial contamination.
· Use clean tools to avoid mechanical damage.
· Examples
· Black pepper: berries start turning red
· Cardamom: capsules fully developed but still green
· Turmeric & ginger: leaves turn yellow and dry
2.Curing
· Curing improves color, flavor, and shelf life.
· Common curing methods
· Boiling + drying → Turmeric
· Sweating → Vanilla
· Blanching → Ginger (improves color and reduces microbes)




3. Drying
· Drying reduces moisture to safe levels (usually 8–12%) to prevent mold growth.
· Drying methods
· Sun drying – low cost, weather-dependent
· Solar dryers – better hygiene & uniform drying
· Mechanical dryers – controlled, faster, higher quality
4 .Cleaning & Grading
· Removal of foreign matter, damaged, immature produce
· Grading based on:
· Size
· Color
· Density
· Volatile oil content
· This step increases market value and export acceptability.

5.Grinding & Processing
· Grinding done just before marketing to retain aroma
· Use low-temperature grinding (cryogenic grinding) to:
· Reduce loss of essential oils
· Maintain natural color and flavor
6. Packaging
· Packaging protects spices from moisture, oxygen, light, and pests.
· Common packaging materials
· Polyethylene & polypropylene bags
· Vacuum packaging
· Laminated aluminum pouches (export quality)
7. Storage
· Cool, dry, well-ventilated conditions
· Ideal temperature: 10–20°C
· Relative humidity: below 60%
· Avoid direct sunlight
· Storage problems- 
· Mold growth (aflatoxin risk)
· Insect infestation
· Loss of aroma





8. Quality Control & Safety
· Moisture testing
· Microbial load analysis
· Aflatoxin testing (especially in chili, nutmeg)
· Compliance with ISO, AGMARK, FSSAI, Codex standards

Importance of Post-Harvest Technology in Spices
· Reduces post-harvest losses (20–30% without PHT)
· Maintains export quality
· Increases farmer income
· Ensures food safety





















Unit 2	
Quality Control of Spices
1. Raw material inspection
· This starts right at sourcing.
· Visual check: color, size, maturity, foreign matter (stones, stems, insects)
· Odor & taste: early detection of spoilage or mold
· Moisture content: too high = mold risk

2. Cleaning & processing controls
· Before grinding or packing:
· Sieving, destoning, and air separation
· Washing or steam sterilization (depending on spice)
· Controlled drying to prevent microbial growth
3. Physical & chemical testing
· This ensures the spice is what it claims to be.
· Moisture % (critical for shelf life)
· Volatile oil content (flavor strength)
· Ash value & acid-insoluble ash (purity indicators)
· Color value (especially for turmeric, paprika, chili)
4. Microbiological safety
· Spices are low-moisture but not low-risk.
· Total plate count
· Yeast & mold
· Pathogens (Salmonella, E. coli, Bacillus spp.)
· Post-sterilization verification
5. Contaminant control
· This is where many spice shipments fail.
· Aflatoxins (especially chili, nutmeg, ginger)
· Pesticide residues
· Heavy metals (lead, arsenic, cadmium)
· Irradiation/steam treatment validation (if used)
6. Adulteration & authenticity checks
· Sadly common in the spice trade.
· Microscopy (detects fillers like starch, husk, brick powder)
· Chromatography (HPLC/GC)
· DNA testing for botanical identity
· Detection of illegal dyes (Sudan dyes in chili)



7. Packaging & storage QC
· Even perfect spices can fail here.
· Food-grade, airtight packaging
· Oxygen & light protection
· Batch coding and traceability
· Storage at low humidity and stable temperature

8. Standards & certifications
· Quality systems usually align with:
· ISO 22000 
· HACCP
· Codex Alimentarius
· ASTA (American Spice Trade Association)
· Local food safety regulations (FSSAI, FDA, EFSA, etc.)



Standards And FSSAI Specifications of major spices
Standards are:
1.Codex Alimentarius
· Used as the global reference for food safety and trade disputes. Which covers
· Identity & purity
· Moisture limits
· Contaminants (aflatoxins, heavy metals)
· Hygiene & labelling
· Sampling and analysis methods
2.ISO Standards
· Very technical and widely accepted.
· ISO 6571 – Spices & condiments: determination of volatile oil
· ISO 948 – Sampling of spices
· ISO 5564 – Determination of total ash
· ISO 930 – Moisture content




3. FDA (USA)
· Adulteration & contamination rules
· Microbiological safety
· Residue compliance
· Labeling laws

FSSAI SPECIFICATONS OF ;
1.BLACK PEPPER
Parameter		Limit
Moisture		Max 12%
Total ash		Max 7%
Acid-insoluble ash	Max 2%
Volatile oil		Min 1.0%
Piperine		Min 4.0%
Extraneous matter	Max 1%

2.CARDAMOM
Parameter		Limit
Moisture		Max 12%
Total ash		Max 8%
Acid-insoluble ash	Max 2%
Volatile oil		Min 4.0%
Extraneous matter	Max 1%

3.GINGER
Parameter		Limit
Moisture		Max 12%
Total ash		Max 6%
Acid-insoluble ash	Max 1.5%
Volatile oil		Min 1.5%
Extraneous matter	Max 2%

4.CHILLY
Parameter			Limit
Moisture			Max 11%
Total ash			Max 8%
Acid-insoluble ash		Max 1.5%
Non-volatile ether extract	Min 12%
Lead (Pb)			Max 10 mg/kg
Aflatoxins			As per FSSAI contaminant limits

5. TURMERIC
Parameter			Limit
Moisture			Max 10%
Total ash			Max 9%
Acid-insoluble ash		Max 1.5%
Curcumin content		Min 2.0%
Lead (Pb)			Max 10 mg/kg
Extraneous matter		Max 2%
Added color / Sudan dyes	Not permitted














Unit 3 
Therapeutic value of major spices
1. Turmeric (Curcuma longa)
· Active compound: Curcumin
· Therapeutic value:
· Potent anti-inflammatory & antioxidant
· Wound healing
· Liver protection
· Helps in arthritis & metabolic disorders
· Antimicrobial
2. Ginger (Zingiber officinale)
· Active compounds: Gingerol, shogaol
· Therapeutic value:
· Digestive stimulant (carminative)
· Anti-nausea (motion sickness, pregnancy)
· Anti-inflammatory
· Relieves cold, cough & sore throat
3. Black Pepper (Piper nigrum)
· Active compound: Piperine
· Therapeutic value:
· Enhances bioavailability of nutrients (esp. curcumin)
· Digestive stimulant
· Anti-flatulent
· Antioxidant & antimicrobial
4. Cumin (Cuminum cyminum)
· Active compounds: Cuminaldehyde
· Therapeutic value:
· Improves digestion & appetite
· Reduces bloating & gas
· Mild antimicrobial
· Traditionally used in diarrhea
5. Coriander (Coriandrum sativum)
· Active compounds: Linalool
· Therapeutic value:
· Cooling effect
· Aids digestion
· Reduces blood glucose
· Mild diuretic
· Anti-inflammatory

6. Clove (Syzygium aromaticum)
· Active compound: Eugenol
· Therapeutic value:
· Strong analgesic (toothache relief)
· Antiseptic & antimicrobial
· Digestive aid
· Anti-inflammatory
7. Cardamom (Elettaria cardamomum)
· Active compounds: Cineole, terpinyl acetate
· Therapeutic value:
· Carminative (reduces gas)
· Breath freshener
· Improves digestion
· Mild stimulant
· Helps respiratory disorders
8. Cinnamon (Cinnamomum verum / cassia)
· Active compounds: Cinnamaldehyde
· Therapeutic value:
· Blood sugar regulation
· Antioxidant
· Antimicrobial
· Improves circulation


Value Addition In Spices
Any processing, improvement, or transformation that:
· Increases market value
· Improves quality & safety
· Enhances consumer convenience
· Opens new markets (retail, export, food service)
Major value-addition methods in spices;
1. Primary value addition
· (Basic but essential)
· Cleaning & grading
· Drying (sun / mechanical)
· Removal of extraneous matter
· Sorting by size, color, density
·  Increases price vs raw farm produce

2. Secondary value addition
· (Processing stage)
· Grinding / pulverizing
· Cryogenic grinding (better aroma retention)
· Steam sterilization / irradiation
· Blending standardized spice powders
·  Improves quality, safety, uniformity
3.Product-based value addition
· (Consumer convenience)
· Ready-to-use spice powders
· Spice blends (garam masala, curry powder)
· Seasoning mixes
· Instant paste forms
· Strong retail & food service demand
4. Advanced value addition
· (High-end, export oriented)
· Oleoresins (chili, turmeric, pepper)
· Essential oils
· Encapsulated flavors
· Extracts for pharma & cosmetics
· Highest profit margin
5. Packaging-based value addition
· Consumer packs (sachets, jars, grinders)
· Vacuum / nitrogen flushing
· Light & moisture barrier packaging
· Attractive branding & labelling
· Better shelf life + brand value
6. Quality & certification value addition
· Organic certification
· GI tagging (e.g., Alleppey turmeric)
· Fair trade
· Export certifications (ASTA, ISO, FSSAI)
· Premium pricing & export access

Examples of value-added spice products
· Raw spice	Value-added products
· Turmeric	Powder, capsules, oleoresin, curcumin extract
· Chilli	Powder, flakes, oleoresin, sauce base
· Pepper	Powder, crushed, oil, seasoning blends
· Ginger	Powder, paste, oil, candy
· Cumin	Powder, roasted powder, blends


		Unit Operations in Spices
Unit operations in spices are the step-by-step physical processes used to convert freshly harvested spices into safe, stable, market-ready products.
1. Harvesting
· Picking at proper maturity
· Minimizes quality loss and contamination
· Hygienic picking

2.Curing / Fermentation
· Controlled drying
· Enzymatic and biochemical changes
· Reduction of moisture to safe levels
· → resulting in stable, flavorful, marketable spices
3. Cleaning
· Removal of dirt, stones, stalks, insects
· Equipment: sieves, aspirators, destoners
4. Washing
· Used for turmeric, ginger
· Removes soil and microbial load
· Followed by draining
5. Blanching / Boiling
· Common for turmeric
· Inactivates enzymes
· Improves color & shelf life
6. Drying
· Sun drying / mechanical drying
· Reduces moisture to safe storage level
· Prevents mold growth

7. Grading
· Based on size, color, density, appearance
· Manual or mechanical grading
8. Size reduction
· Crushing, grinding, milling
· Cryogenic grinding for volatile-rich spices
· Produces powders & granules
9. Sieving / Classification
· Uniform particle size
· Improves appearance & consistency
10. Sterilization
· Steam treatment / irradiation
· Reduces microbial load
· Essential for export
11. Blending / Mixing
· Preparation of spice mixes
· Ensures uniform flavor
12. Packaging
· Moisture- & light-proof packaging
· Vacuum or nitrogen flushing
· Retail or bulk packs
13. Storage
· Cool, dry conditions
· Controlled humidity
· Prevents infestation & quality loss

Extraction Techniques- oils and Oleoresins
1. Steam distillation  (Most common for essential oils)
· Principle-Volatile oils vaporize with steam and are later condensed.
· Process -	
· Steam passed through crushed spice
· Oil + water vapors condensed
· Oil separated from water
· Used for
· Cardamom
· Clove
· Cinnamon
· Pepper
· Coriander
· Advantages
· simple and economical
· No solvent residue
· Limitations
· Not suitable for heat-sensitive compounds
· Only extracts volatile fraction

2. Water (hydro) distillation (Traditional method)
· Principle- Spice material boiled directly in water.
· Used for
· Traditional clove oil
· Cinnamon oil
· Drawbacks
· Hydrolysis of delicate compounds
· Lower oil quality
3. Solvent extraction (Main method for oleoresins)
· Principle- Organic solvents dissolve flavor compounds.
· Common solvents
· Hexane
· Ethanol
· Acetone (food-grade control required)
· Process –
· Spice powder extracted with solvent
· Filtration
· Solvent evaporation
· Oleoresin obtained
· Used for
· Chilli oleoresin
· Turmeric oleoresin
· Pepper oleoresin
· Ginger oleoresin

· Advantages
· High yield
· Full flavor profile
		
· Limitations
· Solvent recovery needed
· Regulatory control critical
4. Supercritical CO₂ extraction  (Advanced & premium method)
· Principle -CO₂ above critical temperature and pressure acts as a solvent.
· Conditions
· 31°C
· 74 bar pressure
· Used for
· High-quality oils & oleoresins
· Heat-sensitive spices
· Advantages
· No solvent residue
· Superior aroma retention
· Selective extraction
· Limitations
· High equipment cost
5. Expression (cold pressing) (Limited use in spices)
· Principle-Mechanical pressing without heat.
· Used for
· Citrus peels (rare in spices)

Method			Product		Quality     	Cost
Steam distillation	Essential oil	Good		Low
Solvent extraction	Oleoresin	Very good	Medium
Supercritical CO₂	Oil & oleoresin	Excellent	High
Hydro distillation	Essential oil	Moderate	Low


















MODULE 2		
MAJOR SPICES








1.PEPPER
· Black pepper is the dried berries of the perennial evergreen climbing vine Piper nigrum (Family Piperaceae)
·  India has the largest extent of area under pepper cultivation in the world (1, 95, 000 ha) followed by Indonesia (1, 16,000 ha). 
· In India, black pepper is grown mainly in humid tropics such as Kerala, Karnataka in large extent and limited extent in Tamil Nadu, Maharashtra and other states.
· Known as King of Spices
· Active compound is Piperine

State 		Area (ha)	 Production (MT) 	Productivity (kg/ha)
Karnataka 		41400 		21000 			500
Kerala 		84786 		17900 			200
Tamil Nadu	5360 		3000 			600

Refining and processing of pepper
1.Harvesting
· Fully mature and 1-2 berries start turning yellow to red in each spike
2.Threshing
· (Manually/mechanical threshers)
3.Blanching
· Immersing in boiling water for 1 min
4.Drying
· Solar drying for 3-5 days till the moisture content of berries get reduced to 10%/mechanical dryer
5.Cleaning
· Winnowing, sieving, Inclined belt separator, spiral separator, cleaner cum grader
6.Grading
· Based on size and bulk density

7.Packaging
· Double lined jute gunny bags, paper bags, polythene lined bags
8.Storage
· Multi layer paper bags or woven polypropylene bags provided with food grade liners or in jute bags, arranged on wooden pallets

PEPPER OIL
· Pepper oil is a volatile essential oil obtained from black pepper (Piper nigrum)
· It contains aromatic compounds such as:
· Sabinene
· Limonene
· Pinene
· Caryophyllene
· Steam distillation is the most common and preferred method for extracting pepper oil
Principle of Steam Distillation
· Volatile oils vaporize when steam passes through the spice material
· The oil vapors evaporate below their normal boiling point
· Vapors are condensed and separated to obtain pure essential oil
· This method prevents thermal degradation of oil components
Raw Material Preparation
· Fully dried black pepper berries are used
· Moisture content should be below 12%
· Pepper may be:
· Lightly crushed or coarsely ground
· Not finely powdered (to avoid clogging)
· Proper preparation increases oil yield
Distillation Equipment
· Steam generator (boiler)
· Distillation still (steel vessel)
· Condenser
· Oil separator (Florentine flask)
· Collection vessel
Process of Pepper Oil Extraction
a) Loading
· Prepared black pepper is loaded into the distillation still
· Material should be loosely packed for uniform steam flow
b) Steam Passing
· Steam is passed through the pepper bed
· Heat causes oil glands to rupture
· Volatile oil evaporates along with steam
c) Condensation
· Oil–steam mixture enters condenser
· Vapors are cooled and converted into liquid
d) Separation
· Condensed mixture enters oil separator
· Pepper oil separates from water due to density difference
· Oil floats (or sinks slightly depending on composition)
e) Collection
· Essential oil is collected carefully
· Water (hydrosol) is drained off
Duration of Distillation
· Usually 4–6 hours
· Depends on: Particle size, Steam pressure, Quality of raw pepper
Yield of Pepper Oil
· Average oil yield: 1–3%
· Yield depends on: Variety of pepper, Maturity, Storage conditions and Efficiency of distillation
Characteristics of Pepper Oil
· Color: Pale yellow to greenish
· Odor: Warm, spicy, peppery
· Solubility: Insoluble in water, soluble in alcohol
· Rich in volatile aromatic compounds
Advantages of Steam Distillation
· Simple and economical
· No chemical solvents used
· Produces high-quality, pure oil
· Suitable for large-scale production
· Retains natural aroma

 Limitations
· Lower yield compared to solvent extraction
· Time-consuming process
· Not suitable for non-volatile compounds
· Requires precise temperature and pressure control
Uses of Pepper Oil
· Flavoring agent in food products
· Pharmaceutical preparations
· Perfumes and cosmetics
· Aromatherapy
· Oleoresin and spice blends


PEPPER PRODUCTS 
1.White Pepper 
· White pepper is obtained from the fully ripe berries of Piper nigrum
· It differs from black pepper in processing method, color, flavor, and pungency
· Only the seed (kernel) is used; the outer pericarp is removed
· Fully mature, red ripe pepper berries, Harvested at complete ripening stage
· Healthy, mold-free berries give better quality white pepper
· White pepper is produced by removing the outer skin (pericarp) of ripe berries
· This is done through retting (soaking in water) followed by washing and drying

Procesing
a) Harvesting
· Pepper berries are harvested when fully ripe and red
· Ripeness is essential for easy removal of outer skin

b) Retting (Soaking)
· Berries are soaked in:
· Clean running water
· Tanks or pits
· Duration: 7–14 days
· During retting:
· Pericarp softens and decomposes
· Microbial action helps skin separation

c) Rubbing and Washing
· Soaked berries are rubbed by hand or mechanically
· Outer skin is completely removed
· Seeds are washed thoroughly to remove:
· Skin residues
· Fermented odor

d) Drying
· Clean white pepper seeds are sun-dried or mechanically dried
· Moisture content reduced to 10–12%
· Drying gives characteristic cream-white to pale yellow color
e) Cleaning and Grading
· Removes broken seeds, dirt, and foreign matter
· Graded based on:
· Size
· Color
· Soundness

Characteristics of White Pepper
· Color: Creamy white to pale yellow
· Aroma: Mild, less aromatic than black pepper
· Pungency: Sharp and clean
· Appearance: Smooth surface

Yield
· Lower than black pepper due to removal of outer layer
· Approximately 70–75% of fresh ripe berries
 Uses of White Pepper
· Light-colored foods such as:
· Soups
· Sauces
· Cream dishes
· Mashed potatoes
· Preferred where black specks are undesirable
· Used in food processing and catering industry

Advantages of White Pepper
· Clean appearance
· Uniform flavour
· Suitable for processed and ready-to-eat foods
· Longer shelf life when properly dried and stored
 Disadvantages
· Loss of some aromatic compounds during retting
· Risk of off-odor if improper soaking
· More labor-intensive than black pepper processing

Black Pepper					White Pepper
Made from unripe berries			Made from fully ripe berries
Whole dried berry used				Outer skin removed
Strong aroma					Mild aroma
Black, wrinkled surface				Smooth, white surface



2.Dehydrated Green Pepper
· Dehydrated green pepper is produced from immature green berries of Piper nigrum
· Unlike black pepper, the green color is retained
· Dehydration preserves fresh aroma, mild pungency, and color
· Fresh, unripe green pepper berries, Harvested at early maturity stage
· Berries should be: Uniform in size, Free from pests and diseases
Principle of Dehydration
· Removal of moisture at controlled temperature
· Prevents:
· Enzymatic browning
· Chlorophyll degradation
· Helps retain natural green color and flavor
Processing of Dehydrated Green Pepper
a) Harvesting
· Green pepper berries are harvested before ripening
· Immediate processing is necessary to prevent discoloration

b) Cleaning
· Removes dirt, dust, and foreign matter
· Washed with clean water
c) Blanching 
· Brief blanching in hot water or steam
· Inactivates enzymes
· Improves color retention
d) Dehydration
· Methods used:
· Hot air drying
· Vacuum drying
· Freeze drying (best quality)
· Moisture content reduced to 8–10%

e) Cooling
· Dried pepper is cooled to room temperature
· Prevents moisture condensation
f) Packaging
· Packed in moisture-proof, airtight containers
· Protects from light and oxygen

Characteristics of Dehydrated Green Pepper
· Color: Bright green to olive green
· Aroma: Fresh and herbaceous
· Pungency: Mild compared to black pepper
· Texture: Shrinked but intact berries
Yield
· Lower due to moisture removal
· Depends on:
· Drying method
· Initial moisture content
· Freeze drying gives lower yield but better quality
Advantages
· Retains fresh green pepper flavour
· Long shelf life
· Easy storage and transport
· No need for preservatives
 Uses
· Seasoning in:
· Soups
· Sauces
· Meat products
· Gourmet dishes
· Used in spice blends
· Popular in international cuisines
Limitations
· Higher cost (especially freeze drying)
· Color loss if improperly processed
· Sensitive to moisture during storage

3.Pepper Oil
4.Pepper Oleoresin
· Pepper oleoresin is a concentrated liquid extract obtained from black pepper (Piper nigrum)
· It contains both: Volatile oil (aroma) and  Non-volatile resinous components (pungency – piperine)
· It represents the true flavor profile of black pepper
· Fully dried, mature black pepper berries are preferred
· Moisture content: below 10–12%
· Should be Clean, free from mold and foreign matter
 Principle of Oleoresin Extraction
· Oleoresin is extracted using food-grade organic solvents
· Solvents dissolve:  Essential oils and Resinous compounds
· Solvent is later removed to obtain concentrated oleoresin
Method of Extraction
a) Size Reduction
· Pepper berries are coarsely ground
· Increases surface area for solvent action
b) Solvent Extraction
· Common solvents used:
· Hexane
· Ethanol
· Acetone
· Extraction carried out in closed extractors
c) Filtration
· Extracted solution is filtered
· Removes spent spice residue

d) Solvent Recovery
· Solvent is removed by:
· Vacuum evaporation
· Distillation
· Recovered solvent is reused

e) Oleoresin Collection
· Thick, dark, viscous oleoresin is obtained
· Stored in airtight containers
Yield 
· Average yield: 6–10%
· Depends on:
· Quality of raw pepper
· Type of solvent
· Extraction conditions
Characteristics of Pepper Oleoresin
· Color: Dark brown to black
· Consistency: Thick and viscous
· Aroma: Strong peppery
· Taste: Highly pungent
· Solubility: Soluble in oils and alcohol, insoluble in water
Advantages of Pepper Oleoresin
· Uniform flavor strength
· Free from microbial contamination
· Longer shelf life than ground pepper
· Easy to dose and blend
· Reduces bulk handling of spice
Uses of Pepper Oleoresin
· Flavoring agent in:
· Sauces
· Meat products
· Snacks
· Seasonings
· Pharmaceutical preparations
· Food processing industries
· Export-oriented spice products

Pepper Oil				Pepper Oleoresin
Obtained by steam distillation		Obtained by solvent extraction
Contains only volatile compounds	Contains volatile + non-volatile compounds
Aroma present, low pungency		Strong aroma and pungency
Yield: 1–3%				Yield: 6–10%






























2.CHILLIES
Drying of Chillies
· Drying of chillies is a post-harvest operation to remove moisture
· It increases shelf life, reduces spoilage, and preserves color, pungency, and flavour
· Fresh chillies contain 70–80% moisture, which is reduced to 8–10% by drying
Objectives of Drying
· Prevent microbial growth
· Reduce enzymatic activity
· Facilitate safe storage and transport
· Improve market value
· Enable grinding into chilli powder
Raw Material Selection
· Fully mature, red ripe chillies preferred
· Free from:
· Pests and diseases
· Mechanical damage
· Uniform size ensures even drying
Pre-Drying Operations
a) Sorting and Grading
· Removal of damaged, immature, and moldy pods
b) Washing
· Removes dust, soil, and pesticide residues
· Drain excess water before drying
c) Blanching 
· Brief hot water or steam blanching
· Helps in:
· Color retention
· Faster drying
· Enzyme inactivation




Methods of Drying
· Sun Drying (Traditional Method)
· Chillies spread in thin layers on:
· Mats
· Cement floors
· Requires 7–15 days
· Pods turned regularly for uniform drying
Advantages:
· Low cost
Disadvantages:
· Weather dependent
· Risk of contamination
· Uneven drying

b) Mechanical Drying
· Uses hot air dryers
· Temperature: 50–60°C
· Drying time: 24–48 hours
Advantages:
· Uniform drying
· Better color and quality
Disadvantages:
· Higher cost
c) Solar Drying
· Improved sun drying using solar dryers
· Reduces contamination
· Faster than open sun drying
End Point of Drying
· Moisture content reduced to 8–10%
· Properly dried chillies:
· Produce rattling sound
· Break easily
· Show bright red color

Post-Drying Operations
a) Cooling
· Chillies cooled to ambient temperature
· Prevents moisture condensation
b) Cleaning
· Removal of stalks, dust, and foreign matter
c) Packaging
· Packed in moisture-proof bags
· Protects from insects and humidity
d) Storage
· Stored in:
· Cool
· Dry
· Well-ventilated conditions
· Relative humidity below 65%
· Protect from light to prevent color fading
Problems During Drying
· Color darkening
· Mold growth
· Loss of pungency
· Insect infestation
Importance of Proper Drying
· Maintains quality and pungency
· Prevents aflatoxin contamination
· Increases shelf life
· Ensures higher market price






Quality Attributes of Chilles and Paprika
CHILLIES
1. Colour
· Bright deep red colour is most desirable
· Indicates:
· Proper maturity
· Correct drying
· Dull or brown colour indicates poor processing or storage
2. Pungency
· Due to capsaicinoids (mainly capsaicin)
· Expressed in:
· Scoville Heat Units (SHU)
· High pungency preferred for spice and oleoresin extraction
3. Aroma and Flavour
· Pleasant characteristic chilli aroma
· Free from:
· Musty
· Smoky
· fermented odours
4. Moisture Content
· Should be 8–10%
· High moisture leads to:
· Mold growth
· Aflatoxin contamination
5. Size and Shape
· Uniform size and shape preferred
· Indicates good variety and grading
6. Cleanliness
· Free from:
· Dust
· Stones
· Insects
· Stalks and foreign matter


7. Skin Texture
· Smooth, glossy skin preferred
· Excessive wrinkles indicate over-drying
8. Seed Content
· Moderate seed content desirable
· Excess seeds reduce colour value
9. Freedom from Defects
· Should be free from:
· Mold
· Insect damage
· Discolouration
· Broken pods

QUALITY ATTRIBUTES OF PAPRIKA
1. Colour Value
· Most important quality parameter
· Measured in ASTA colour units
· Higher ASTA value = better quality
· Bright red colour highly preferred
2. Pungency
· Paprika is mild or non-pungent
· Capsaicin content is very low
· Sharp pungency is undesirable
3. Flavour
· Mild, sweet, and pleasant flavour
· No bitterness or off-flavours
4. Moisture Content
· Should be below 10%
· High moisture causes:
· Colour loss
· Microbial spoilage



5. Particle Size (Powder)
· Fine and uniform powder preferred
· Ensures:
· Good dispersion
· Attractive appearance in food
6. Cleanliness and Purity
· Free from:
· Adulterants
· Foreign matter
· Artificial colours
7. Oil Content
· Adequate oil content helps:
· Colour retention
· Flavour stability
8. Stability During Storage
· Should retain:
· Colour
· Flavour
· Proper packaging essential to prevent oxidation

CHILLIES 					PAPRIKA			
Main use			Pungency + colour				Colour mainly
Pungency			High						Very low
Quality focus			Heat, colour					Colour value
Key compound		Capsaicin					Carotenoids
Measurement			SHU						ASTA units






				

	3.CARDAMOM
· Cardamom (Elettaria cardamomum) is known as the “Queen of Spices”
· Native to India and Sri Lanka
· Volatile oil is responsible for the characteristic cardamom aroma.
· Two main types:
· Green cardamom – Elettaria cardamomum (most common, high value)
· Black cardamom – Amomum subulatum (larger pods, smoky aroma)
Uses:
· Spice for cooking, beverages, sweets
· Medicinal and aromatic applications
· Essential oil extraction
 Composition of Green Cardamom
Component			Approximate Content / Role
Moisture			8–10% in dried pods
Volatile oil			3–4% (aroma)
Proteins			10–12%
Fat (fixed oil)			6–8%
Carbohydrates			50–60%
Fibres	10–15%
Minerals			Calcium, magnesium, iron, potassium
Active compounds	1,8-cineole, terpinyl acetate, limonene, pinene (responsible for      aroma and flavor)

Drying of Cardamom
a) Importance
· Reduces moisture content to 8–10%
· Prevents;
· Microbial growth
· Spoilage
· Loss of aroma
· Essential for safe storage and export quality

b) Methods of Drying
Sun Drying
· Traditional method
· Pods spread in thin layers
· Requires 3–7 days, depending on weather
Drawbacks:
· Weather dependent
· Risk of uneven drying
· Possible contamination
Hot Air / Mechanical Drying
· Temperature: 45–50°C (for green cardamom)
· Ensures uniform drying
· Retains green color and aroma
· Faster and hygienic
· Smoke Drying (for Black Cardamom)
· Pods are dried over smoke of firewood
· Produces characteristic smoky flavour
· Common in Himalayan regions
c) Post-Drying Operations
· Cooling to ambient temperature
· Sorting and grading by:
· Size
· Color
· Aroma
· Packing in moisture-proof containers

Bleaching of Cardamom

· Bleaching is a post-harvest process to improve the appearance (color) of green cardamom pods
· Done mainly for export-quality cardamom
· Ensures:
· Bright green color
· Uniform appearance
· Higher market value


· Bleaching restores attractive green color for market appeal

 Methods of Bleaching
1.Sulphur Bleaching (Most Common)
· Pods exposed to sulphur dioxide (SO₂) fumes
· Method:
Dried cardamom placed in airtight chamber
Burning of sulphur powder produces SO₂
Fumes react with pigments and microorganisms
Duration: 1–2 hours
Advantages:
· Bright green color
· Reduces microbial contamination
Disadvantages:
· Excess sulphur can affect aroma
· Needs careful handling
2.Hydrogen Peroxide Treatment
· Pods treated with diluted hydrogen peroxide
· Used occasionally as a chemical bleaching agent
· Safe when properly controlled
· Less common in traditional export
3.Hot Water or Steam Bleaching
· Brief exposure to hot water or steam
· Enhances color slightly
· Removes surface dust
· Usually combined with sulphur treatment

 Post-Bleaching Operations
· Cooling of pods to ambient temperature
· Grading by size and color
· Packaging in moisture-proof containers for storage or export

 Advantages of Bleaching
· Enhances market value
· Produces uniform, bright green pods
· Reduces microbial contamination
· Improves appearance for premium export
Limitations
· Can reduce natural aroma if not carefully done
· Requires additional cost and skilled handling
· Over-bleaching can make pods too pale or chemically affected

Grading of Cardamom

Grade				Pod Size / Description
Super				Extra large, uniform, bright green, unbroken
Bold				Large, mostly uniform, good color
Medium			Medium size, slightly mixed color
Small				Small pods, may have minor defects
Ungraded / Bulk		Mixed sizes, color, and quality


Cardamom products
a) Whole Cardamom Pods
· Green cardamom pods (Elettaria cardamomum)
· Premium quality, bright green, unbroken
· Black cardamom pods (Amomum subulatum)
· Smoky aroma, larger pods
Uses:
· Cooking, teas, spice blends
· Export markets
b) Cardamom Powder
· Made by grinding dried pods
· Can be:
· Whole pod powder
· Seed-only powder
· Fine, aromatic, bright green to brown color
Uses:
· Bakery products, curries, beverages
· Spice mixes
c) Cardamom Oleoresin
· Extracted using organic solvents
· Contains:
· Volatile oil (aroma)
· Non-volatile resinous compounds (flavor, pungency)
Uses:
· Food processing
· Spice blends
· Flavoring industry
d) Cardamom Essential Oil
· Obtained mainly by steam distillation
· High in 1,8-cineole and terpinyl acetate
Uses:
· Perfumes and cosmetics
· Medicinal and aromatic preparations
· Food flavoring
e) Cardamom Capsules
· The inner seeds are packed into capsules for medicinal use
Uses:
· Carminative and digestive aids
· Traditional medicine
f) Cardamom Tea / Flavored Products
· Tea blends with cardamom for aroma and flavour
· Instant beverages and spice mixes
g) Smoke-Dried Black Cardamom Products
· Black cardamom dried over smoke of firewood
· Used for:
· Traditional cuisines
· Flavoring of savory dishes
· Export
Value-Added Products
· Cardamom extracts for perfumes and cosmetics
· Essential oil-based aromatherapy products
· Encapsulated flavors for food industry
· Cardamom-based health supplements
Product		Form				Main Use
Whole pods		Green / Black			Cooking, export
Powder		Seed or whole pod		Spices, bakery, beverages
Oleoresin		Concentrated extract		Food processing, flavoring
Essential oil		Steam-distilled oil		Perfumes, cosmetics, medicines
Capsules		Seed-only			Digestive, medicinal
Tea blends		Flavored			Beverage industry
Smoke-dried pods	Black cardamom		Traditional cuisine, aroma















3.GINGER
· Scientific Name: Zingiber officinale
· Family: Zingiberaceae
· Ginger is a perennial herb with an underground rhizome (root-like stem) that is widely used as a spice, flavoring agent, and medicinal herb.
· The plant has green leafy stems, small yellow flowers, and the rhizome is fleshy, aromatic, and pungent.
· It is native to Southeast Asia but is now cultivated in many tropical and subtropical regions, including India, China, Nigeria, and Indonesia.
Uses:
· Culinary: Flavoring in cooking, beverages, and snacks.
· Medicinal: Treats nausea, indigestion, inflammation, and cold.
· Industrial: Used in essential oils, cosmetics, and food processing
· Growing Conditions:
· Climate: Warm and humid; temperature 20–30°C.
· Soil: Well-drained loamy soil rich in organic matter.
· Propagation: Usually by rhizome pieces (vegetative propagation).
Curing of Ginger
· Purpose of Curing:
Curing ginger improves shelf life, flavor, and color. Freshly harvested ginger has high moisture and is prone to rotting. Curing helps remove surface moisture and toughen the skin.
Harvesting:
· Ginger is usually harvested 8–10 months after planting, when leaves start yellowing.
Cleaning:
· Remove soil and mud by washing gently with water.
Sorting:
· Separate healthy, disease-free rhizomes from damaged or diseased ones.
Curing/ Drying:
· Method 1: Sun Curing
· Spread rhizomes in a single layer under the sun.
· Keep them for 5–7 days, turning occasionally.
· Ensure they are not exposed to rain.





Method 2: Shade Curing
· Place rhizomes in a well-ventilated, shaded area for 10–15 days.
· This helps retain color and reduce moisture slowly.
Storage:
· Store cured ginger in a cool, dry place.
· Can be stored for 6–12 months depending on moisture content.

Bleaching of Ginger
· Purpose of Bleaching:
· To remove the brown outer skin and give ginger a clean, pale, attractive appearance.
· Enhances market value, especially for fresh ginger sold in supermarkets or exported.
· Helps reduce surface microbial load to some extent.
Methods of Bleaching Ginger
There are several methods, but the most common are chemical bleaching and steam bleaching.
1. Chemical Bleaching
· Usually involves alkaline or oxidizing agents.
· Common chemicals used: Sodium carbonate (Na₂CO₃), caustic soda (NaOH) in very mild solutions.
Process:
· Wash fresh ginger thoroughly to remove dirt.
· Immerse in a mild alkaline solution for a few minutes. This softens the outer skin.
· Scrub or rub gently to remove the brown skin.
· Rinse thoroughly with clean water.
· Sun-dry or shade-dry for storage.
Precautions:
· Chemicals must be mild to avoid damage to rhizome or leaving harmful residues.
· Overexposure can discolor or soften ginger excessively.
2. Steam or Hot Water Bleaching
· Preferred for export-quality ginger as it is chemical-free.
Process:
· Wash ginger thoroughly.
· Steam or immerse in hot water (50–60°C) for a short period (5–10 minutes).
· Rub to remove the outer brown skin.
· Cool and dry in shade.
Advantages:
· Retains flavor and essential oils better than chemical bleaching.
· Safer for consumption and export standards.

Grading of Ginger Products
Importance of Grading
· Ensures fair pricing
· Facilitates export trade
· Improves consumer confidence
· Reduces post-harvest losses

1. Fresh (Green) Ginger
· Fresh ginger is graded mainly on physical appearance.
· Grading Criteria
· Size and weight of rhizomes
· Shape and uniformity
· Colour and freshness
· Freedom from rot, cuts, insect damage
· Cleanliness (free from soil and foreign matter)

· Common Grades
1.Grade A / Extra Grade
· Large, well-formed rhizomes
· Smooth, clean, light-coloured skin
· Free from damage and diseases
2.Grade B / Standard Grade
· Medium size
· Slight skin blemishes allowed
· Minor shape irregularities
3.Grade C / Ordinary Grade
· Small or misshapen rhizomes
· Surface defects allowed
· Mostly used for processing




2.  Dry Ginger

· Dry ginger is graded based on appearance and chemical quality.
· Grading Criteria
· Colour (cream to pale yellow preferred)
· Moisture content (low moisture desired)
· Aroma and pungency
· Fibre content
· Freedom from mould, insects, and foreign matter
Commercial Grades
· Whole Dry Ginger (Clean, uniform, well-dried rhizomes)
· Split Dry Ginger (Rhizomes split during drying, Slightly lower market value)
· Broken Pieces (Used for powder or oil extraction)

3.Ginger Powder
· Ginger powder is graded mainly on quality and purity.
· Grading Criteria
· Colour (light yellow preferred)
· Fineness of grinding
· Aroma and pungency
· Absence of adulterants
· Moisture level
Grades
· Premium Grade (Fine powder, strong aroma, uniform colour)
· Standard Grade (Slightly coarse texture, good flavour)
· Industrial Grade (Used for oleoresin, oils, or blended products)


Ginger Oil and Oleoresin
1. Ginger Oil
· Ginger oil is a volatile essential oil obtained from dried ginger rhizomes by steam distillation. It contains the aromatic components responsible for ginger’s characteristic smell.
· Clean, dried ginger rhizomes are used
· Sometimes crushed or coarsely ground are preferred before extraction

Method of Extraction
Steam distillation

· Steam passes through ginger material
· Volatile oils evaporate with steam
· Vapours are condensed and oil is separated

Major Constituents
· Zingiberene
· β-sesquiphellandrene
· Curcumene
· Farnesene
Characteristics
· Pale yellow to amber liquid
· Strong, warm, spicy aroma
· Free-flowing liquid
Uses of Ginger Oil
· Flavouring in foods and beverages
· Pharmaceuticals (digestive aids, anti-nausea preparations)
· Perfumery and cosmetics
· Aromatherapy
Yield
· Approximately 1–3% from dried ginger

2. Ginger Oleoresin
· Ginger oleoresin is a concentrated extract containing both volatile oil and non-volatile pungent principles of ginger.
· Dried ginger powder or crushed ginger are used
Method of Extraction
Solvent extraction
· Solvents like acetone, ethanol, or hexane are used
· Solvent is later removed to obtain oleoresin
Major Constituents
· Gingerols
· Shogaols
· Zingerone
· Volatile oils


Characteristics
· Thick, viscous, dark brown liquid or semi-solid
· Strong aroma and pungency
· More stable than essential oil
Uses of Ginger Oleoresin
· Food industry (soups, sauces, meat products, bakery)
· Spice blends and seasoning formulations
· Pharmaceuticals
· Used where uniform flavour strength is required
Yield
About 4–7% from dried ginger

Aspect			Ginger Oil			Ginger Oleoresin
Extraction method	Steam distillation		Solvent extraction
Components		Volatile aroma compounds	Volatile + pungent compounds
Pungency		Low				High
Physical state		Liquid				Viscous/semi-solid
Stability		Less stable			More stable
Main use		Aroma				Flavour and pungency

Dehydrated Ginger
· Dehydrated ginger is the product obtained by removing moisture from fresh ginger rhizomes using sun drying, hot-air drying, or mechanical dryers to improve shelf life, storability, and ease of transport.
· Mature, sound, disease-free ginger rhizomes are used
· Usually harvested at 8–9 months maturity
Process of Dehydration
Cleaning
· Fresh ginger is washed to remove soil and dirt.
Peeling / Scraping
· Outer skin is removed manually or mechanically.
· Slicing (Optional)
· Rhizomes may be sliced uniformly to speed up drying.

Blanching 
· Brief hot water treatment to reduce enzymatic browning.
Drying
· Sun drying: 7–10 days
· Hot-air drying: 50–60°C until moisture reduces to 8–10%
Cooling
· Dried ginger is cooled to room temperature.
Packaging
· Packed in moisture-proof containers or laminated pouches.
Types of Dehydrated Ginger
· Whole dried ginger
· Ginger slices
· Ginger flakes
· Ginger powder
Characteristics
· Moisture content: 8–10%
· Colour: Creamy white to pale yellow
· Strong aroma and pungent taste
· Long shelf life (up to 1 year under proper storage)

Uses
· Spice and seasoning
· Preparation of ginger powder
· Manufacture of ginger oil and oleoresin
· Pharmaceutical and herbal products

Advantages
· Reduces post-harvest losses
· Easy storage and transportation
· Retains flavour for long periods
· Adds value to fresh ginger
Disadvantages
· Excessive heat may reduce volatile oils
· Improper drying can cause mould growth

Storage
· Cool, dry place
· Relative humidity below 65%
· Airtight packaging to prevent moisture absorption

Bleached Ginger
· Bleached ginger is fresh or dried ginger whose outer brown skin has been removed or lightened by chemical or hot-water treatment to obtain a clean, white or pale-coloured appearance for better market appeal.
· Purpose of Bleaching
· To improve appearance and colour
· To increase consumer acceptance and market value
· To meet export market requirements
· To obtain uniformity in processed ginger products
· Mature, healthy ginger rhizomes are preferred
·  Should be Free from rot, mould, and insect damage

Methods of Bleaching
1. Chemical Bleaching
· Chemicals used:
· Lime (calcium hydroxide)
· Sodium carbonate
· Mild caustic soda solution (very low concentration)
Procedure:
· Ginger is washed thoroughly.
· Rhizomes are dipped in mild alkaline solution for a short time.
· Outer skin loosens and is removed by rubbing.
· Ginger is washed repeatedly with clean water.
· Dried under sun or shade.
2. Hot Water / Steam Bleaching
· Ginger is immersed in hot water (50–60°C) or exposed to steam.
· Outer skin softens and is easily removed.
· Followed by cooling and drying.
Advantages:
· Chemical-free and safer for food use.
· ‘Characteristics of Bleached Ginger
· Whitish or pale yellow colour
· Smooth, clean surface
· Reduced microbial load
· More attractive for marketing
Uses
· Export of fresh ginger
· Processing into dried ginger and powder
· Manufacture of ginger oil and oleoresin
Precautions
· Over-bleaching may reduce shelf life
· Excess chemical use may leave residues
· Removal of skin increases susceptibility to spoilage
· Should be combined with proper curing and storage




































5.TURMERIC	
Curing
Curing of turmeric is the post-harvest process that improves its color, aroma, shelf life, and market quality. It mainly involves boiling and drying the rhizomes (underground stems).
· Develops the bright yellow color
· Reduces raw odor
· Hardens rhizomes for storage
· Improves flavor and quality
· Prevents spoilage
1.Cleaning
· Freshly harvested rhizomes are washed to remove soil and dirt.
2.Boiling (Cooking)
· Rhizomes are boiled in water for 45–60 minutes
· Done until they become soft
· This helps uniform color development
3. Drying
· After boiling, rhizomes are sun-dried for 10–15 days
· Moisture content reduces to about 8–10%
· Proper drying prevents mold growth
4.Polishing
· Dried rhizomes are rubbed manually or mechanically
· Removes rough outer skin
· Improves appearance and shine

Grading
Grading of turmeric is the process of sorting cured turmeric rhizomes based on size, shape, color, appearance, and quality before marketing
· Ensures uniform quality
· Fetches better market price
· Helps in export standards
· Removes damaged or inferior rhizomes

 Types of Turmeric Grades
1.By Shape
· Finger turmeric – Long, slender rhizomes (high demand)
· Bulb turmeric – Round, mother rhizomes
2.By Size
· Large
· Medium
· Small
3. By Quality Factors
· Bright yellow/orange color
· High curcumin content
· Well-dried (8–10% moisture)
· Free from mold, pests, and impurities
4.Commercial Grading (Market/Export)
In trade, turmeric may be graded as:
· Alleppey Finger
· Rajapuri
· Salem
· Based on origin, color, and curcumin percentage

Turmeric powder, Essential Oil and Oleoresin
 1: Harvesting
· Done 7–9 months after planting
· Leaves turn yellow and dry
2: Cleaning
· Remove soil and roots
· Wash thoroughly in clean water
3: Curing (Boiling)
· Boil rhizomes in water for 45–60 minutes
· Temperature: about 100°C
· Until rhizomes become soft
4: Drying
· Sun-dry for 10–15 days
· Moisture reduced to 8–10%
· Can use mechanical dryer (60°C)

 5: Polishing
· Rub manually or in polishing drum
· Removes rough outer skin
 6: Grinding
· Use pulverizer/grinding machine
· Sieve to obtain fine powder
 7: Packaging
· Pack in moisture-proof bags
· Store in dry, cool place

 Processing of Turmeric Oil (Essential Oil)
Method: Steam Distillation
1: Preparation
· Clean and crush dried rhizomes
2: Distillation
· Steam passed through turmeric
· Volatile oil evaporates with steam
3: Condensation
· Vapors cooled in condenser
· Oil-water mixture collected
 4: Separation
· Oil separated from water
· Stored in dark glass bottles
Yield:
· About 3–5% oil from dried turmeric

Processing of Turmeric Oleoresin
Method: Solvent Extraction
 1: Raw Material
· Use dried turmeric powder

2: Extraction
· Add food-grade solvent (like hexane/acetone/ethanol)
· Soak and agitate for extraction
 3: Filtration
· Remove solid residue
 4: Solvent Removal
· Use evaporator under reduced pressure
· Solvent recovered
 5: Final Product
· Thick orange-yellow oleoresin
· Contains curcumin (5–10%)
Yield:
· About 8–12% oleoresin
Important Processing Conditions
· Avoid contamination
· Maintain hygiene
· Control moisture
· Store in airtight containers




















MODULE 3
MINOR SPICES













HERBS
Herbs are small, soft-stemmed plants valued for their medicinal, culinary, aromatic, or therapeutic properties. Unlike shrubs and trees, herbs usually have non-woody stems and complete their life cycle within one or two seasons.
Characteristics of Herbs
· Soft, green, tender stems
· Short height
· Fast-growing
· Rich in essential oils and active compounds
· Used fresh or dried
Classification of Herbs
1.Based on Life Cycle
· Annuals – Complete life cycle in one season (Example: Coriander)
· Biennials – Complete life cycle in two seasons (Example: Parsley)
· Perennials – Live for many years ( Example: Mint)
2. Based on Use
· Culinary Herbs
· Used in cooking for flavor and aroma. (Examples: Basil, Thyme, Rosemary)
·  Medicinal Herbs-Used in traditional and modern medicine.(Examples: Tulsi, Aloe vera,Turmeric)
·  Aromatic Herbs-Used in perfumes and essential oils.(Examples: Lavender,Lemongrass)

Leafy Herbs
Leafy herbs are plants in which the leaves are the main useful part for culinary, medicinal, or aromatic purposes.
 1. Culinary Leafy Herbs
· Basil – Used in sauces, soups, and salads
· Mint – Used in chutneys, drinks, and flavouring
· Coriander – Used as garnish and spice
· Parsley – Used in salads and seasoning
 2. Medicinal Leafy Herbs
· Tulsi – Boosts immunity
· Neem – Antibacterial properties
· Aloe vera – Skin healing
· Lemongrass – Used in herbal tea

 Characteristics of Leafy Herbs
· Soft, green stems
· Rich in essential oils
· Used fresh or dried
· Highly aromatic
Uses
· Used in cooking for flavor
· Source of vitamins and minerals
· Used in herbal medicine
· Provide essential oils
Spartan Seasonings (Greek-Style Spice Blend)
A seasoning mix inspired by traditional Greek flavors, commonly used for marinating and seasoning meat like souvlaki, gyros, poultry, pork, or beef.
· Flavor profile: Herb and spice blend with garlic, coriander, oregano, black pepper, turmeric, bay leaf, marjoram, thyme, rosemary — good for Mediterranean-style dishes.
· Uses: Marinades, grilling, roasting, stews, kebabs, gyros wraps.
· Quality: Made from natural ingredients without artificial flavours or preservatives (depending on brand/source).
The term “Spartan Seasonings” can refer to a few things in food/spice context
Some seasoning blends are marketed with the name “Spartan” (e.g., rubs or spice mixes) inspired by Greek/Mediterranean flavours, often containing herbs like garlic, oregano, lemon, pepper, etc. These are used to season meats, vegetables, and grill recipes.














Aniseed And Sweet Basil
Composition and utilization
Aspect				Aniseed						Sweet Basil
Botanical Name			Pimpinella anisum				Ocimum basilicum
Family				Apiaceae					Lamiaceae
Part Used			Dried seeds (fruits)				Fresh or dried leaves
Major Chemical Constituents	Anethole (80–90%), estragole, 			Linalool, eugenol, methyl 
anisaldehyde					chavicol (estragole), cineole
Essential Oil Content		1–4%						0.5–1.5%
Aroma/Flavor			Sweet, licorice-like				Sweet, slightly peppery, aromatic
Medicinal Uses	Carminative, digestive aid, relieves cough	Digestive stimulant, anti microbial
							
Culinary Uses			Flavoring in bakery, candies, beverages		Used in salads, sauces, soups, pesto
Industrial Uses			Flavoring agent in pharmaceuticals & liquors	Essential oil in perfumery & cosmetics
Other Uses	Used in herbal teas				Used in     
							aromatherapy





	





CARAWAY SEED,CASSIA AND CINNAMON
· Common Name: Caraway
· Scientific Name: Carum carvi
· Family: Apiaceae
· Plant Part Used: Dried ripe fruits (commonly called seeds)

Composition of Caraway Seed (per 100 g)
Component			Amount		Notes
Energy				~333 kcal		Moderate energy value
Carbohydrates			49–50 g		Mainly dietary fiber
Dietary Fiber			38 g			Very high fiber content
Protein				19–20 g		Good plant protein source
Fat				14–15 g		Rich in essential oils
Essential Oil			3–7%			Main active component
Carvone			50–60% of oil		Principal aromatic compound
Limonene			30–40% of oil		Contributes to aroma
Calcium			689 mg		High mineral content
Iron				16 mg			Excellent iron source
Magnesium			258 mg		Supports metabolism
Potassium			1350 mg		Important electrolyte
Vitamin C			21 mg			Antioxidant
B-complex vitamins		Small amounts	Thiamine, riboflavin, niacin
Utilisation of Caraway Seed
Area			Uses
Culinary		Flavoring for bread (rye bread), cakes, soups, curries, cheese, pickles
Medicinal		Carminative (relieves gas), digestive stimulant, anti-spasmodic
Pharmaceutical	Used in digestive syrups, gripe water, herbal teas
Essential Oil Industry	Extraction of carvone-rich oil for flavor and fragrance
Food Processing	Meat products, sauerkraut, liqueurs (e.g., caraway-flavored spirits)
Traditional Remedies	Used for colic, indigestion, bloating
Cosmetic Industry	Perfumes, soaps, and mouth fresheners

Medicinal Properties
· Carminative
· Antimicrobial
· Antioxidant
· Appetite stimulant
· Mild expectorant

 Major Producing Countries
· Finland
· Netherlands
· Germany
· Egypt
· India

CASSIA AND CINNAMON
Parameter		Cinnamon (C. verum)			Cassia (C. cassia)
Common Name		True cinnamon / Ceylon cinnamon	Cassia / Chinese cinnamon
Family			Lauraceae				Lauraceae
Origin			Sri Lanka				China
Bark Structure		Thin, papery, multilayered quills		Thick, hard, single-layer curl
Colour			Light brown				Dark reddish-brown
Texture			Soft and brittle				Hard and tough
Taste			Mild, sweet, delicate			Strong, pungent, slightly bitter
Aroma			Fine and pleasant			Strong and spicy
Essential Oil Content	0.5–1.0%				1–2% (higher)
Main Compound	Cinnamaldehyde (60–75%)		Cinnamaldehyde (70–90%)
Coumarin Content	Very low (safe)				High (excess harmful)
Calcium			~1000 mg/100g				800–1000 mg/100g
Fiber			~53 g/100g				~50 g/100g
Medicinal Value		Preferred for therapeutic use		Limited due to coumarin
Culinary Use		Desserts, bakery, premium dishes	Spice mixes, curries, processed food
Cost			Expensive				Cheaper
Market Preference	High-quality export spice		Mass-market spice




























PROCESSING OF CLOVE (Syzygium aromaticum)
· Family: Myrtaceae
· Part used: Unopened dried flower buds
· Major producers: Indonesia, Madagascar, Tanzania, India, Sri Lanka
 1. Harvesting
· Flower buds are harvested when they turn from green to pinkish-red.
· At this stage, buds are fully developed but unopened.
· Harvesting is usually done manually by climbing trees or using ladders.
· Too early: Low oil content, poor aroma
· Too late: Buds open → lower quality and reduced market value
2. Collection & Preliminary Handling
· Bud clusters are plucked carefully to avoid branch damage.
· Buds are separated from stalks.
· Foreign matter (leaves, immature buds) removed.
· Sometimes washed lightly to remove dirt.
3. Drying Process (Most Critical Step)
Traditional Sun Drying
· Buds spread in thin layers on mats or concrete floors.
· Dried under sun for 4–7 days.
· Turned frequently for uniform drying.
· Moisture reduced from ~70% to 8–10%.
· Signs of Proper Drying
· Buds turn dark brown.
· Become hard and produce metallic sound when dropped.
· Oil oozes when pressed with fingernail.
Mechanical Drying (Improved Method)
· Used during rainy season.
· Temperature maintained at 50–60°C.
· Faster and more uniform.
· Prevents fungal contamination.






CORIANDER (Coriandrum sativum)
· Family: Apiaceae
· Common Names: Coriander (seeds), Cilantro (leaves)
· Part Used: Leaves and dried fruits (commonly called seeds)
 1. Harvesting of Coriander
· Harvested 90–110 days after sowing.
· When:
· Plants turn yellowish-brown
· Seeds become hard and light brown
· Entire plants are cut with sickle.
· Harvesting should not be delayed to avoid seed shattering.

2. Drying of Coriander Seeds
1: Field Drying
· Cut plants are bundled and stacked.
· Dried in field for 2–3 days.
 2: Threshing
· Beating with sticks or trampling.
· Mechanical threshers may also be used.
· Seeds separated from dried plants.
 3: Cleaning
· Winnowing removes chaff and dust.
· Sieving for uniform size.
4: Final Sun Drying
· Seeds spread in thin layers.
· Sun dried for 3–5 days.
· Moisture reduced to 8–10%.
· Proper drying prevents mold growth.

Uses of Coriander
Sector			Uses
Culinary (Seeds)			Spice powder, curry powder, pickles, masala blends
Culinary (Leaves)			Garnishing, chutneys, salads, soups
Medicinal			Carminative, digestive, anti-inflammatory
Pharmaceutical			Used in digestive syrups
Essential Oil Industry			Extraction of linalool-rich oil
Food Industry			Flavoring agent in processed foods
Traditional Medicine			Used for indigestion, bloating, diabetes support











	















	CUMIN, DILL SEED AND FENNEL SEED
CUMIN ( Cuminum cyminum)
· Family: Apiaceae
· Part Used: Dried fruits (seeds)
· Crop Duration: 90–120 days
Types of Cumin
Type				Characteristics
Common cumin			Small, elongated, brownish seeds; strong aroma
Black cumin (Shahi jeera)	Thinner, darker, more aromatic (used in premium dishes)
White cumin			Light brown, commonly cultivated type
Harvesting of Cumin
· Harvested when:
· Plants turn yellow-brown
· Seeds become hard and greyish-brown
· Usually harvested in the morning to prevent shattering.
· Entire plants are cut with sickle.
· Delayed harvesting leads to seed shedding (shattering loss).
Drying of Cumin
1. Field Drying
· Cut plants tied in bundles.
· Dried in field for 2–3 days.
2. Threshing
· Beating with sticks or mechanical threshers.
· Seeds separated from dried plants.
3. Cleaning & Winnowing
· Removal of chaff and immature seeds.
4.Final Sun Drying
· Spread in thin layers.
· Dried for 3–5 days.
· Moisture reduced to 8–10%.




DILL SEED( Anethum graveolens)
· Family: Apiaceae
· Part Used: Seeds and leaves
· Crop Duration: 100–110 days
Types of Dill
Type				Features
European Dill			Used mainly for leaves (dill weed)
Indian Dill (Sowa)		More aromatic seeds
Bush Dill			Short variety for leaf production
Harvesting of Dill
· Harvested when:
· Umbels turn yellow-brown
· Seeds become hard and brown
· Harvested by cutting entire plant.
· Should not be over-matured (risk of seed loss).
·  Drying of Dill Seed
1.Field Drying
· Plants bundled and dried for 2–4 days.
2.Threshing
· Seeds separated by beating or machine threshing.
3. Sun Drying
· Spread thinly.
· Dried to 8–10% moisture.
· Requires turning for uniform drying.
Feature			Cumin					Dill
Botanical name		Cuminum cyminum		Anethum graveolens
Seed Shape		Elongated, narrow		Flat, oval
Aroma			Strong, warm			Mild, sweet
Oil Content		2–4%				3–4%
Harvest Time		90–120 days			100–110 days
Main Oil Compound	Cuminaldehyde			Carvone




Storage (Both Crops)
· Store in cool, dry place.
· Moisture content: 8–10%.
· Use airtight containers.
· Protect from insects and mold.

FENNEL SEED (Foeniculum vulgare)
· Family: Apiaceae
· Part Used: Dried ripe fruits (commonly called seeds)
· Crop Duration: 110–130 days
 1. Harvesting
· Harvested when:
· Umbels turn yellowish-brown
· Seeds become hard and greenish-brown
· Usually harvested in early morning to reduce shattering.
· Entire plants are cut with sickle.
· Over-mature crop may lead to seed shedding losses.
2. Field Drying
· Cut plants tied into bundles.
· Stacked in field for 2–3 days for partial drying.
· Protect from rain and excess moisture.
3. Threshing
· Done by:
· Beating with sticks (traditional method)
· Trampling by animals
· Mechanical threshers (modern method)
· Seeds separated from dried umbels and stems.
 4. Cleaning & Grading
Cleaning
· Winnowing to remove chaff.
· Sieving for uniform size.
· Removal of immature or damaged seeds.

Grading Factors
Criteria			Description
Size			Bold seeds preferred
Colour			Uniform green color
Aroma			Strong sweet aroma
Moisture		8–10%
Purity			Free from foreign matter
5. Final Drying
· Seeds spread in thin layers.
· Sun dried for 3–5 days.
· Moisture reduced to 8–10%.
· Turned regularly for uniform drying.
· Seeds become hard.
· Produce rattling sound.
· Maintain green color.

 6. Packaging & Storage
Packaging
· Packed in jute bags (25–50 kg).
· Sometimes poly-lined bags for export.
Storage Conditions
· Cool, dry, well-ventilated place.
· Avoid high humidity.
· Protect from insects and mold.

Post-Harvest Problems
· Fungal growth (if moisture >10%)
· Insect infestation
· Loss of green colour
· Loss of volatile oil
· Adulteration with inferior seeds


	


		PROCESSING OF NUTMEG AND MACE
NUTMEG (Myristica fragrans)
· Family: Myristicaceae
· Parts Used:
· Nutmeg – Dried seed
· Mace – Dried aril (lacy covering of seed)
· Crop Bearing: 6–8 years after planting
 1. Harvesting
· Fruits mature in 8–9 months after flowering.
· Ripe fruits split open naturally.
· Harvested by:
· Plucking from tree
· Collecting fallen fruits
· Only fully mature, naturally split fruits are collected for best quality.
2. Separation of Nutmeg and Mace
· Outer fleshy pericarp removed.
· Red aril (mace) carefully separated from the seed.
· Seed with hard shell retained for nutmeg processing.
Processing of Mace
1. Cleaning
· Remove adhering pulp and impurities.
2.Drying
· Dried separately from nutmeg.
· Sun dried for 10–15 days.
· Turns from bright red to yellowish-orange.
· Moisture reduced to 8–10%.
· Signs of Proper Drying
· Brittle texture.
· Uniform orange-yellow colour.
· Strong aroma.
3. Grading of Mace
Grade		Characteristics
Bold mace		Large, intact blades
Broken mace	Smaller pieces
FAQ		Fair average quality

Processing of Nutmeg
1. Drying with Shell
· Seeds dried with shell for 4–8 weeks.
· Sun drying or mechanical drying (45–50°C).
· Kernel shrinks inside shell during drying.
· Moisture reduced to 10%.
2.Shell Removal
· Dried seeds cracked manually or mechanically.
· Kernel (nutmeg) separated.
3. Final Drying
· Kernel further dried for a few days.
· Final moisture around 8–10%.
 4. Grading of Nutmeg
Grade				Characteristics
Sound nutmeg			Whole, heavy, high oil content
Shrivelled				Lower quality
BWP
 (Broken/Wormy/Punctured)	Inferior grade
 5. Essential Oil Extraction
Method: Steam distillation
· Oil content:
· Nutmeg: 6–16%
· Mace: 4–15%
· Major Components:
· Myristicin
· Sabinene
· Eugenol
· Pinene
· Used in:
· Pharmaceutical industry
· Flavor industry
· Perfume industry
 6. Packaging & Storage
Packaging
· Packed in jute bags (25–50 kg).
· Export quality packed in moisture-proof bags.

Storage
· Cool, dry, ventilated area.
· Protected from insects and mold.
· Avoid excess humidity.

7. Post-Harvest Problems
· Mold growth (aflatoxin risk)
· Insect infestation
· Oil loss due to improper drying
· Adulteration with exhausted kernels













	









		PROCESSING OF MINT (Mentha arvensis )
· Family: Lamiaceae
· Common Types: Japanese mint, peppermint, spearmint
· Part Used: Leaves and tender stems
· Main Product: Mint oil (Menthol-rich)
1. Harvesting of Mint
· Harvested at flower initiation stage.
· Usually 90–110 days after planting.
· At this stage:
· Maximum oil content
· Highest menthol percentage
· Method of Harvesting
· Cut plants 5–7 cm above ground level.
· Done using sickle or mechanical harvester.
· Harvest preferably during dry weather.
· 2–3 cuttings per year possible under good management.

2 Drying of Mint
A) For Leaf Production (Herbal Use)
· Shade Drying (Preferred Method)
· Leaves separated from stems.
· Spread thinly on trays or mats.
· Dried in well-ventilated shade.
· Avoid direct sunlight (prevents oil loss).
· Drying time: 3–5 days.
· Final moisture: 8–10%.
· Over-drying reduces aroma.
· Sun drying may cause discoloration and oil evaporation.
B) For Essential Oil Production
· Harvested crop is partially wilted for 4–6 hours.
· Wilted material sent for steam distillation.
· Wilting reduces moisture and increases oil recovery.
 3. Oil Extraction (Processing Step)
Method: Steam Distillation
· Fresh or wilted herbage used.

· Oil content: 0.5–1%.

· Major compound: Menthol (70–80%) in Japanese mint.

· Oil separated and stored in airtight containers.
 4. Storage of Mint
A) Dried Mint Leaves
· Store in airtight containers.
· Keep in cool, dry place.
· Protect from light and humidity.
· Avoid insect infestation.
B) Mint Oil
· Stored in:
· Aluminum containers
· Stainless steel drums
· Avoid exposure to air and sunlight.
· Keep in cool storage to prevent oxidation.
 5. Post-Harvest Problems
· Fungal growth (if high moisture)
· Loss of volatile oil
· Discoloration of leaves
· Insect attack
· Contamination during drying





	









	MARJORAM AND ROSEMARY
Both marjoram and rosemary are aromatic herbs widely used in culinary, medicinal, and essential oil industries. Although they are similar in handling, slight differences exist due to leaf structure and oil content.
MARJORAM ((Origanum majorana)
1.Harvesting
· Harvest just before flowering for maximum flavor.
· Cut stems 5–8 cm above ground to allow regrowth.
· Best harvested in the morning after dew dries.
2.Cleaning
· Remove damaged or yellow leaves.
· Wash gently in clean water to remove dirt.
· Drain thoroughly.
3 .Drying
· Spread thinly in a shaded, well-ventilated area.
· Avoid direct sunlight (reduces essential oils).
· Dry at 35–40°C if using a dryer.
· Drying time: 3–5 days (air drying).
4.Stripping & Grading
· Separate dried leaves from stems.
· Grade based on color (green preferred), aroma, and cleanliness.
5. Packaging & Storage
· Store in airtight containers.
· Keep in cool, dry, dark conditions.
· Moisture content should be below 10%.
6. Value-Added Processing
· Powdering
· Essential oil extraction (steam distillation)
· Herbal tea blends
· Seasoning mixes

	

ROSEMARY (Salvia rosmarinus)
1. Harvesting
· Harvest before or at early flowering stage.
· Cut young, tender shoots (15–20 cm long).
· Avoid woody stems for culinary use.
2. Cleaning
· Remove dry or diseased parts.
· Light washing if necessary.
· Shake off excess water.
3.Drying
· Tie in small bundles and hang upside down.
· Dry in shade with good air circulation.
· Drying temperature: 35–45°C.
· Drying time: 5–7 days (air drying).
4.Stripping
· Remove needle-like leaves from stems after drying.
· Mechanical stripping can be used in commercial production.
5. Essential Oil Extraction
· Steam distillation is common.
· Oil yield: 1–2% (varies by variety and climate).
· Oil used in cosmetics, pharmaceuticals, and food preservation.
6. Packaging & Storage
· Store whole leaves rather than powdered form to retain aroma.
· Protect from light and moisture.
· Use moisture-proof packaging.











SAFFRON (Crocus sativus)
 Saffron Production Flow Chart
Selection of Healthy Corms
            ↓
Land Preparation
            ↓
Planting of Corms (Late Summer)
            ↓
Irrigation & Field Management
            ↓
Flowering (Autumn)
            ↓
Hand Harvesting of Flowers (Early Morning)
            ↓
Separation of Stigmas (Manual Stigma Picking)
            ↓
Drying of Stigmas (Roasting/Dehydration)
            ↓
Grading (Color, Length, Aroma)
            ↓
Packaging (Moisture-proof, Airtight)
            ↓
Storage (Cool, Dark, Dry Place)
            ↓
Marketing / Export

1. Selection of Corms
· Choose disease-free, large corms (2–3 cm diameter).
· Bigger corms give higher flower yield.

2.Land Preparation
· Well-drained sandy or loamy soil.
· Raised beds preferred.
· pH: 6–8.
3. Planting
· Time: Late summer.
· Depth: 10–15 cm.
· Spacing: 10–15 cm apart.
4.Crop Management
· Light irrigation.
· Weed control is essential.
· No waterlogging.
5.Flowering
· Occurs in autumn (Oct–Nov).
· Each flower blooms for 1–2 days only.
6. Harvesting
· Flowers picked early morning before full bloom.
· Completely manual process.
7.Stigma Separation
· Red stigmas carefully separated by hand.
· Avoid mixing yellow styles for high quality.
8. Drying 
· Traditional roasting or controlled dehydration.
· Temperature: 40–50°C.
· Moisture reduced to about 8–10%.
· Proper drying determines color and aroma.
9. Grading
· Based on ISO standards (color strength, crocin content).
· Categories: Grade I, II, III.
10.Packaging & Storage
· Airtight glass or metal containers.
· Store in cool, dark conditions.
· Protect from moisture and light.
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PLANTATION CROPS
Plantation crops are large-scale commercial crops grown mainly in tropical regions and largely meant for processing and export trade.

 1. Classification of Plantation Crops
1.Beverage Crops
· Coffee
· Tea
· Cocoa
2. Oil Crops
· Coconut
· Oil palm
3.Latex Crop
· Rubber tree
4.Spices & Condiments
· Black pepper
· Cardamom
· Clove
Production of Plantation Crops (General Steps)
Land Preparation
        ↓
Nursery Raising / Propagation
        ↓
Planting
        ↓
Irrigation & Manuring
        ↓
Training & Pruning
        ↓
Pest & Disease Management
        ↓
Harvesting


Major Exported Plantation Commodities
Crop			Major Exporting Countries	Major Importing Regions
Coffee			Brazil, Vietnam, Colombia	USA, EU
Tea			China, India, Sri Lanka		UK, Russia, Middle East
Cocoa			Ivory Coast, Ghana		EU, USA
Rubber			Thailand, Indonesia		China, USA
Palm Oil		Indonesia, Malaysia		India, China, EU
Spices			India, Indonesia			USA, EU, Gulf




















PROCESSING OF TEA(Camellia sinensis)
Tea processing converts fresh green leaves into black, green, oolong, or white tea through controlled physical and biochemical changes.

Black Tea Processing (Conventional Method)
Plucking
    ↓
Withering
    ↓
Rolling
    ↓
Fermentation (Oxidation)
    ↓
Drying (Firing)
    ↓
Grading
    ↓
Packing

1. Plucking
· Tender shoots (two leaves and a bud) are plucked.
· Fine plucking gives high-quality tea.
· Done every 7–15 days depending on growth.
2. Withering
· Fresh leaves spread in troughs.
· Air circulated to reduce moisture (70–80% → about 55–60%).
· Makes leaves soft for rolling.
· Time: 12–18 hours.
3 .Rolling
· Leaves twisted using rollers.
· Breaks leaf cells.
· Releases enzymes and juices.
· Initiates oxidation.
4. Fermentation (Oxidation)
· Rolled leaves spread in cool, humid room.
· Enzymatic oxidation develops color and aroma.
· Leaves turn coppery brown.
· Time: 1–3 hours.
5.Drying (Firing)
· Hot air at 85–95°C.
· Stops oxidation.
· Reduces moisture to 2–3%.
· Leaves turn black.
6.Grading
· Based on leaf size and appearance.
· Grades include:
· OP (Orange Pekoe)
· BOP (Broken Orange Pekoe)
· Dust
7 .Packing
· Moisture-proof packaging.
· Stored in cool, dry place.













PROCESSING OF COFFEE (DRY AND WET PROCESS)

Processing of Coffee 
(Coffea arabica and Coffea canephora)
Coffee processing removes the outer layers of the cherry to obtain clean green beans for roasting. Two main methods are used:
1 Dry Method (Natural Process)
· Traditional and simple method; mostly used in areas with limited water.
Flow Chart
Harvesting (Ripe Cherries)
        ↓
Cleaning & Sorting
        ↓
Sun Drying (Whole Cherries)
        ↓
Hulling (Removal of Dried Husk)
        ↓
Grading
        ↓
Packing

1. Harvesting
· Ripe red cherries picked (hand or strip picking).
2. Cleaning
· Remove stones, leaves, immature fruits.
3. Drying
· Cherries spread on patios or drying beds.
· Sun-dried 2–4 weeks.
· Moisture reduced to about 10–12%.
· Regular turning required.
4. Hulling
· Dried outer layers (husk, pulp, parchment) removed mechanically.
5. Grading & Packing
· Sorted by size and quality.
· Packed as green beans.
 Advantages
· Low cost
· Simple technology
· Fruity flavor profile
 Disadvantages
· Requires large drying space
· Risk of uneven drying

2.Wet Method (Washed Process)
Produces higher quality coffee; requires more water and equipment.
 Flow Chart
Harvesting (Selective Picking)
        ↓
Pulping
        ↓
Fermentation
        ↓
Washing
        ↓
Drying (Parchment Coffee)
        ↓
Hulling
        ↓
Grading
        ↓
Packing


1. Selective Harvesting
· Only fully ripe cherries are picked.
2. Pulping
· Outer skin and pulp removed using pulping machine.
3. Fermentation
· Beans kept in tanks 12–48 hours.
· Mucilage broken down by enzymes.
4. Washing
· Fermented mucilage washed away.
· Clean parchment coffee obtained.
5. Drying
· Sun drying or mechanical drying.
· Moisture reduced to 10–12%.
6. Hulling
· Parchment layer removed.
7. Grading & Packing
· Beans graded by size, density, and defects.
Difference Between Dry & Wet Method
Aspect				Dry Method		Wet Method
Water Requirement		Very Low		High
Cost				Low			High
Time				Longer drying		Faster processing
Flavor				Fruity, heavy body	Clean, bright acidity
Quality				Moderate		High







INSTANT COFFEE
PRODUCTION FLOW CHART
Selection of Green Coffee Beans
            ↓
Cleaning & Grading
            ↓
Roasting
            ↓
Grinding
            ↓
Extraction (Brewing)
            ↓
Filtration
            ↓
Concentration
            ↓
Drying (Spray Drying / Freeze Drying)
            ↓
Agglomeration (Optional)
            ↓
Packaging (Moisture-proof Containers)
1. Selection & Cleaning
· High-quality green beans selected.
· Removal of stones, dust, defective beans.
2. Roasting
· Roasted at 180–250°C.
· Develops flavor and aroma compounds.



3.Grinding
· Roasted beans ground into coarse powder.
4. Extraction
· Ground coffee brewed in extraction columns.
· Hot water dissolves soluble solids.
· Produces strong coffee extract.
5. Filtration
· Removes insoluble particles.
6. Concentration
· Water removed under vacuum evaporation.
· Extract thickened to reduce volume.
 Drying Methods
A) Spray Drying
· Concentrated Extract → Sprayed into Hot Air → Instant Powder
· Faster and economical.
· Produces fine powder.
B) Freeze Drying
· Concentrated Extract → Frozen → Vacuum Sublimation → Granules
· Better aroma retention.
· Higher quality, more expensive.
7.Agglomeration (Optional)
· Fine powder particles joined to form granules.
· Improves solubility.
8.Packaging
· Packed in airtight jars, sachets.
· Nitrogen flushing used to preserve aroma.








PROCESSING OF COCOA
· Cocoa is a tropical crop obtained from the seeds (beans) of the cacao tree known scientifically as Theobroma cacao. The word Theobroma means “food of the gods.”
· Cocoa beans are the main raw material used in the production of chocolate, cocoa powder, and cocoa butter.
· Processing of Cocoa
1) Harvesting
· Cocoa pods grow on the trunk and branches of the Theobroma cacao tree.
· Ripe pods (yellow/orange) are cut by hand.
· Each pod contains 20–50 cocoa beans surrounded by white pulp.
2) Fermentation
· Beans are removed from pods and placed in wooden boxes or covered with banana leaves.
· Fermentation lasts 5–7 days.
· This step develops flavor and reduces bitterness.
· Beans turn from purple to brown.
3) Drying
· Fermented beans are dried under the sun for 1–2 weeks.
· Moisture content is reduced to prevent mold.
· Beans become hard and ready for transport.
4) Roasting
· At factories, beans are cleaned and roasted at controlled temperatures.
· Roasting enhances flavor and aroma.
· Shells become brittle and easier to remove.
5) Winnowing
· Roasted beans are cracked.
· Shells are removed, leaving cocoa nibs.
6) Grinding
· Nibs are ground into a thick paste called cocoa liquor (chocolate liquor).
· It contains cocoa solids and cocoa butter.

7) Pressing (Optional)
· Cocoa liquor is pressed to separate:
· Cocoa butter
· Cocoa cake (ground into cocoa powder)


FLOW CHART FOR COCOA PROCESSING
Harvesting of Cocoa Pods
            ↓
Pod Breaking & Bean Removal
            ↓
Fermentation (5–7 days)
            ↓
Drying (Sun drying 1–2 weeks)
            ↓
Cleaning & Roasting
            ↓
Cracking & Winnowing
            ↓
Grinding (Cocoa Liquor)
            ↓
Pressing
      ↓               ↓
Cocoa Butter     Cocoa Cake
                        ↓
                 Cocoa Powder







CHOCOLATE PROCESSING FLOW CHART

Cocoa Beans (Fermented & Dried)
            ↓
         Roasting
            ↓
   Cracking & Winnowing
            ↓
        Cocoa Nibs
            ↓
         Grinding
            ↓
      Cocoa Liquor
            ↓
   Mixing Ingredients
   (Sugar, Cocoa Butter, Milk*)
            ↓
         Refining
            ↓
         Conching
            ↓
         Tempering
            ↓
      Molding & Cooling
            ↓
        Packaging
            ↓
       Finished Chocolate


PROCESSING OF VANILLA
1.Harvesting
· Vanilla comes from the vanilla orchid (Vanilla planifolia).
· Pods are hand-harvested when green and mature but not overripe.
· Timing is critical: picked too early = undeveloped flavor, too late = overripe and splits.
2.Killing
· Harvested green pods are “killed” to stop growth and start enzymatic reactions.
· Methods include:
· Scalding in hot water
· Freezing briefly
· Sun heating
· Purpose: to trigger enzymes that produce vanillin, the main flavor compound.
3.Sweating
· Pods are wrapped in cloth or left in boxes to sweat at warm temperatures for several days.
· Heat and moisture help develop aroma and color.
· Pods turn brown and aromatic.
4.Drying
· Sweated pods are sun-dried during the day and stored in ventilated rooms at night.
· Drying reduces moisture content to 25–30%, preventing mold and enabling storage.
· Pods shrink, darken, and develop flexible texture.
5.Conditioning
· Dried pods are stored in closed boxes or jars for several months.
· Flavor continues to develop and intensify.
· Proper conditioning gives rich, mellow vanilla aroma.
6.Grading & Packaging
· Pods are sorted by:
· Length
· Color
· Appearance
· Packaged for sale as whole beans, vanilla extract, or powder.
7.Optional Extraction
· For commercial vanilla extract:
· Beans are chopped and soaked in alcohol and water.
· Solution is filtered to produce liquid vanilla flavoring.



Harvesting (Mature Green Beans)
                ↓
Sorting & Grading
                ↓
Killing / Blanching (Hot water treatment)
                ↓
Sweating (Fermentation stage)
                ↓
Sun Drying
                ↓
Shade Drying
                ↓
Conditioning / Aging
                ↓
Final Grading
                ↓
Packaging & Storage

USES OF VANILLA
1. Food Industry
· Vanilla is extensively used as a flavoring agent in:
· Ice cream
· Cakes and pastries
· Biscuits and cookies
· Chocolates
· Custards and puddings
· Dairy products (milk, yogurt, flavored milk)
· It enhances sweetness and improves overall aroma.
2. Beverage Industry
· Used in:
· Soft drinks
· Milkshakes
· Coffee and flavored syrups
· Alcoholic beverages
· Health drinks
· Vanilla provides a smooth and pleasant flavor.
 3. Perfume and Cosmetic Industry
· Vanilla is widely used in:
· Perfumes
· Body sprays
· Soaps
· Creams and lotions
· Lip balms
· Its warm, sweet fragrance acts as a natural fixative in perfumes.
 4. Pharmaceutical Uses
· Flavoring agent in syrups and medicines
· Used to mask unpleasant taste of drugs
· Mild antioxidant properties
5. Aromatherapy and Home Products
· Scented candles
· Air fresheners
· Essential oils
· Incense sticks
· Vanilla aroma promotes relaxation and reduces stress.
6. Industrial & Commercial Use
· Vanilla extract production
· Vanilla powder and paste manufacturing
· Food processing industries







	



		

PROCEESSING OF ANNATTO
Annatto is a natural coloring agent obtained from the seeds of Bixa orellana. It is widely used in food, cosmetics, and textile industries for its red-orange pigment (bixin).
 Flow Chart of Annatto Processing
Harvesting of Mature Pods
            ↓
Drying of Pods
            ↓
Seed Separation
            ↓
Cleaning & Grading
            ↓
Drying of Seeds
            ↓
Grinding / Extraction
            ↓
Packaging & Storage

1.Harvesting
· Mature pods are hand-picked when they turn brown or reddish.
· Pods naturally split open when fully ripe.
2.Drying of Pods
· Pods are sun-dried for several days.
· Drying helps easy separation of seeds.
3.Seed Separation
· Pods are beaten or mechanically processed.
· Seeds are separated from husk and foreign matter.
4.Cleaning & Grading
· Seeds are cleaned to remove dust and impurities.
· Graded based on color and size.

5.Drying of Seeds
· Seeds are dried to safe moisture level (about 8–10%).
· Prevents fungal growth during storage.
6. Processing Methods
A. Powder Production
· Dried seeds are ground into annatto powder.
B. Oil Extraction
· Seeds are soaked in vegetable oil.
· Heated to extract color (bixin dissolves in oil).
C. Alkali/Water Extraction
· Seeds treated with alkaline solution.
· Produces water-soluble pigment (norbixin).
 Major Products
· Annatto powder
· Annatto oil
· Annatto paste
· Natural food color (cheese, butter, snacks)
 Uses of Annatto
· Coloring agent in cheese, butter, margarine
· Used in snacks and bakery products
· Cosmetic and textile dye
· Traditional spice (especially in Latin American cuisine)
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6. Determination of acid value in spices.
7. Determination of specific gravity of spices.

8. Packaging study of spices

9. Preparation of Spice Masala, Pickle Powder and Curry powders

10. Determination of Adulterants in Spices

[ 2T+ A visit to tea/coffee/ chocolate/ Spices and condiments industry
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Detailed Syllabus:
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