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Overview 
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• Materials 
- Fruits 

- Vegetables 

• Content 
-IOO%juice 

Products 

- Other juice content 
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Products (2) 

• Preservation 
- Shelf stable 

- Fresh 

- Refrigerated 

- Concentrated 

-Pulp 
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• Fruits 
- Citrus 

• Orange 
• Grapeftuit 

-Apple 

- Tropical 

• Guava 
• Mango 

Products (3) 
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• Vegetables 
- Tomato 

- Carrot 

- Spinach 

- Other 

Products (4) 
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Processes 

• Extraction 
• Pasteurization 
• Mixing 
• Evaporation 

• "'-'Qc)~ 
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• Freezing 
• Ultraviolet Radiation 

• f~"L-\ 
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• Ozone 
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Processes (2) 

• Aseptic 
• High Pressure 
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Processes (3) 

• Extraction 
- Product specific 
- Cold extraction 

- Hot extraction 

• Requirements 
- Sound produce (no downed fruit, no bruises, no 

cuts, ripe) 
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Process Requirements (2) 

• Clean produce 
- Wash to remove soil 
- Use appropriate agents (detergent, chlorine) 
- Sort 
- Size 
- Consider hot water 
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Process Requirements (3) 

• What to do with waste 
- Feed to animals 
- Spread on land 
- Recover by-products (oil, color, sugar) 
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Quality 

• Safe 
• Meets legal requirements 

- Brix 
-Acid 

- Microbiological 

- Taste 

• Meets customer and consumer requirements 
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Quality (2) 

• Common issues 
- Poor quality raw material 
- Poor quality water 
- Inadequate processing (enzymatic activity, 

microbiological activity) 
- Incorrect formulation (too dilute, missing 

ingredients, wrong ingredients) 
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Processes( 4) 

• Pasteurization 
- Product specific 
- Organism specific 
- Inactivates enzymes 
- May affect taste, color, texture 
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Processes (5) 

• U. S. Juice regulation 
- 5 D reduction in E. Coli 01 57 :H7 and 

SalmoneUa 
- HACCP plan in place (discuss later) 

- Normally acbieved by beat pasteurization but 
can use other processes 
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Processes (6) 

• Mixing 
- Used to standardize, re-constitute concentrate, 

formulate juice-containing products 

- Can be batch or continuous 

- Typically agitated tanks or in-line static mixers 

Continuous mixing is a feeding challenge 

- Temperature control by jackets or cooling 
ingredient water 
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Processes (7) 

• Ingredient water 
- Must be potable 
- Should be further purified (alum to remove 

suspended maUer, charcoal to remove chlorine 
and flavors) 

- May be deionized, softened, membrane treated, 
as appropriate 

- Beverages often only reliable drink 
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Processes (8) 

• Evaporation 
- Used to make concentrate 
- Inactivates enzymes 
- May be frozen 
- Typically multi-effect evaporators 
- May use freeze concentration 

• Lower energy consumption 
• Good flavor 
• Can have yield issues 
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Processes (9) 

• Freeze Concentration 
- Freezes juice using tubular or scraped surface 

heat exchanger 
- Washes ice crystals using melted ice 
- Concentration limited by viscosity and loss of 

solids 
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Processes (10) 

• Freezing 
- Usually for concentrate, but can be single 

strength juice 

- Typically uses scraped surface heat exchangers, 
but can be in bulk (bags in boxes put in large 
storage freezers) 

Packaged in drums or retail packages 
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Processes (11) 

• Ultraviolet radiation 
- "Cold" pastemization 
- May affect oils 
- May affect color 
- Has been used on apple juice 
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Processes (12) 

• Ozone 
- May affect oils 
- May affect color and flavor 
- Requires electrical generator because ozone gas 

cannot be stored easily 
- Requires good contacting 
- Can be useful in sanitation if not in preservation 
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Processes (13) 

• High hydrostatic pressure 
- Very new process 

- Uses very high pressure to kill vegetative cells 
- Not effective on enzymes - still requires some 

heat 
- Not effective on spores 
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Processes (14) 

• Aseptic 
- Filling sterile fluid into sterile container 

- Juice sterilized by heat in tubular or scraped 
surface heat exchanger 

- Coutainer sterilized by heat or chemicals 
• Hydrogen peroxide for plastic coated paper 
• Superheated steam for metal 
• Heat of thermoforming for plastic 
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Aseptic (2) 

• Requirements 
- HEP A filtered environment for filling 
- Precise controls on thermal process 

- Biological challenge to equipment 
- Cleaning in Place (CIP) 
- SteriJj7a1jon in Place (SIP) 
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Packaging 

• Materials 
-Metal 

Glass 
- Plastic 
- Coated paper 
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Packaging (2) 

• Containers 
- Drums (typically for ingredient use) 

-Cans 
- Bottles 
-Jars 
-Boxes 

- Bag in Box (bulk) 
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Regulations 

• u.s. Food and Drug Administration 
• European Union 
• National 

• Other 
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Regulations (2) 

• Purpose 
- Consumer bealth protection 
- Consumer hud protection 
- Non-tariff barriers 

• Issues 
- Contamination (Physical, chemical, biological) 
- Adulteration 
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Regulations (3) 

• Some typical regulations 
- Definition of full strength juice (table of 

degrees Brix considered to be single strength 
juice by variety) 

- Standard of identity for certain terms 

- Requirement for warning label on "fresh" juice 

- Requirement for HACCP plan 
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Regulations (4) 

• Hazard AnalysiS/Critical Control Point 
(HACCP) 
-Sevensteps 
- WeU-accepted in US food industry 
- Legally required in many segments (seafood. 

juice, meat) 

- Strongly recommended in others 
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HACCP (2) 
• Steps or principles 

Conduct a hazard analysis. 
- Determine the Critical Control Points (CCP) in 

the process. 
- Establish critical limits for preventive measures 

associated with each identified CCP. 
- Establish CCP monitoring requirements and 

monitor. 
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HACCP(3) 

- Establish corrective actions to be taken when 
monitoring indicates that there is a deviation 
from an established critical limit. 

- Establish procedures for verification that the 
HACCP system is working effectively. 

- Establish effective documentation of all 
procedures and rec:ords appropriate to these 
principles and their application. 
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HACCP(4) 

• Issues in application 
- Identifying hazards 

• Contamination 
• Survival 
• GrowthIPropagation 

- Focus on health 
- Focus on those that are truly critical 
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HACCP(5) 

• Keep it simple and practical 
• Do not confuse with quality and sanitation 

systems 

• Focus on prevention 
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Markets 

• Domestic 

• Export 
- Europe 

- Middle East 

- South and Southeast Asia 

- Former Soviet Union 

- North and South America 
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Markets (2) 

• Regulations vary 
• Market structure varies 
• Culture and tastes vary 

- Sweetness levels 
- Juice content 
- Mixtures 

- Flavored waters 
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Markets (3) 

• Health consciousness and interest. 
• Novelty, exotic factor. 
• Opportunity for unique flavors, 

combinations, presentations. 
• Establish partnerships with local blenders 

and packagers. 
• Provide ingredients. 
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Separation of Juice 

• One example of sedimentation 
• Sometimes desirable, sometimes not 
• Influences 

-Gravity 

- Density difference 
- Size of particles 
- Viscosity 
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Separation of Juice (2) 

• How to affect (reduce) separation 
- Make particles small (fine finish. homgenize) 
- Reduce ionic level of liquid (RO water) 
- Avoid different charged particles, e.g.. dust 
- Increase viscosity (avoid loss of pectin) 

- Increase density (add pulp) 
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Separation of Juice (3) 

• How to promote separation 
- Low heat treat (cold break) to reduce pectin 
-Addwater 
- Coarse finish 
-Addions 
- Add agglomerating agents (gums. egg white. 

dust. mica, alum) 
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