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Apple Juice
Production: Yield and
Preservation Focus

This presentation outlines the apple juice production process, emphasizing
juice yield and preservation techniques. We'll explore the roles of
pasteurization, citric acid, and vitamin C in extending shelf life and
maintaining juice quality, including color retention. From juice extraction to
storage, we'll cover the key steps and scientific principles that ensure a high-
quality product with extended shelf life.



Juice Extraction Process
1 Preparation

Apples are sorted, washed, and cut into portions suitable for
juicing. The cleaned apples are weighed (IN clean) to track input
material for yield calculation.

2 Juicing
Apple pieces are fed into a juicer to extract the juice. The
extracted juice is weighed (OUT) to measure yield. Taste
adjustments can be made at this stage if needed.

3 Yield Calculation
The yield of apple juice typically ranges from 65% to 75% of the
total fruit weight, depending on apple variety, ripeness, and juicing
method.



Factors Affecting Juice Yield
Apple Variety

Different apple varieties have varying
juice content, affecting the overall yield.

Ripeness

Riper apples tend to produce more
juice, potentially increasing yield.

Juicing Method

The efficiency of the juicing equipment
and technique can impact the final juice
yield.



Pasteurization Process
Temperature
The juice is heated to 85°C for
effective pasteurization.

Duration
The heating process is
maintained for 5 minutes to
ensure thorough treatment.

Purpose
Pasteurization inactivates
microorganisms and deactivates
enzymes like polyphenol
oxidase (PPO).

Nutrient Impact
Some loss of heat-sensitive
compounds like vitamin C
occurs, typically 12% to 21% of
ascorbic acid.



Citric Acid Addition
1 Quantity

5 grams of citric acid is added per liter of apple juice
during pasteurization.

2 pH Adjustment
Citric acid lowers the juice pH below 4.5, crucial for
preventing microbial growth.

3 Flavor Enhancement
The addition of citric acid enhances the flavor profile of
the apple juice.

4 Color Preservation
Citric acid helps preserve color by slowing down
enzymatic browning reactions.



Role of Vitamin C in Preservation

Antioxidant Properties
Vitamin C acts as an antioxidant, inhibiting oxidation reactions responsible for color
degradation.

Enzyme Inhibition
It helps maintain the bright color of apple juice by inhibiting polyphenol oxidase (PPO)
activity.

Nutrient Protection
Vitamin C neutralizes free radicals that contribute to nutrient loss in the juice.



Juice Clarification and Bottling
1 Foam Removal

After pasteurization, foam is removed from the surface using a slotted
spoon.

2 Straining
The juice is strained through three layers of cheesecloth to remove pulp
or solids, improving clarity but slightly reducing yield.

3 Reheating and Bottling
The strained juice is reheated to 85°C, then filled into sterilized bottles
with minimal headspace to limit oxygen exposure.



Storage and Shelf Life
Cooling
Once bottled and sealed, the apple
juice cools at room temperature.

Storage Conditions
The cooled bottles are stored in a
cool, dark place for optimal
preservation.

Shelf Life
Due to pasteurization and citric acid
addition, the product can have a shelf
life of up to one year without
refrigeration.



pH Control in Apple Juice
Preservation

pH Level Effect on Preservation

Above 4.5 Increased risk of microbial growth

Below 4.5 Hostile environment for spoilage
microorganisms

Optimal Range 3.5 - 4.0 for extended shelf life

Citric acid plays a key role in lowering the pH of apple juice to below 4.5,
creating an environment hostile to spoilage microorganisms. This pH control is
crucial for extending shelf life significantly without requiring refrigeration.



Enzymatic Browning
Prevention

Enzyme Activity
Apples contain enzymes like polyphenol oxidase (PPO) that
cause browning when exposed to air.

Citric Acid Action
Citric acid reduces enzyme activity by lowering pH, inhibiting the
browning process.

Vitamin C Role
Vitamin C acts as an antioxidant that prevents oxidative
reactions leading to browning.



Color and Nutrient Retention
Color Preservation

Vitamin C helps preserve the natural color of apple juice by inhibiting oxidation reactions that degrade pigments like flavonoids. This
maintains the



Comparison of Berry
Juice Extraction
Methods
This presentation compares two methods for extracting juice from berries:
the Frozen/Thawed method and the Enzyme-Assisted method. Both
techniques aim to maximize juice yield and ensure preservation, but they
differ in how they break down berry cell structures to release juice. We'll
explore the processes, yields, and preservation aspects of each method.



Frozen/Thawed Extraction: Process

1 Freezing
Berries are frozen, causing ice crystals to form within the cells.

2 Thawing
As berries thaw, ice crystals rupture cell walls, softening the fruit.

3 Extraction
Juice is extracted from the softened berries.

4 Pasteurization
Juice is pasteurized at 85°C for 5 minutes.

5 Bottling
Pasteurized juice is bottled in sterilized containers.



Frozen/Thawed Extraction: Yield and Preservation

Yield

The freeze-thaw cycle improves juice yield by breaking down
berry cell structures. Studies show this method can increase
juice yield by up to 20% compared to fresh berries. It's
particularly effective for soft fruits like berries, mimicking the
effects of heat without significantly altering flavor or color.

Preservation

After extraction, the juice is pasteurized at 85°C to eliminate
microorganisms and extend shelf life. The typical pH of berry
juice (3.0-4.5) combined with pasteurization ensures a long
shelf life of up to one year without refrigeration.



Enzyme-Assisted Extraction: Process

1 Mashing
Berries are slightly mashed to begin breaking down cell structures.

2 Enzyme Addition
0.1% pectinase enzyme (by weight) is added to the mashed berries.

3 Incubation
The mixture is incubated at 55°C for one hour, allowing the enzyme to break down pectin.

4 Extraction
Juice is extracted from the enzyme-treated berries.

5 Pasteurization and Bottling
The juice is pasteurized at 85°C for 5 minutes and bottled in sterilized containers.



Enzyme-Assisted Extraction:
Yield
1 Increased Yield

Enzyme-assisted extraction
significantly increases juice
yield by breaking down
complex carbohydrates like
pectin that trap juice inside
berry cells.

2 Yield Improvement
Pectinase can increase yield
by up to 30-40% compared to
non-enzyme methods,
making it more effective than
the frozen/thawed method.

3 Improved Clarity
This method also improves juice clarity by reducing cloudiness
caused by pectin particles, resulting in a clearer final product.



Enzyme-Assisted Extraction:
Preservation
Pasteurization
Like the frozen/thawed method,
pasteurization at 85°C for 5
minutes ensures microbial
safety and extends shelf life.

pH Level
The low pH of berry juice
(between 3.0 and 4.5)
contributes to preservation.

Shelf Life
The combination of low pH and pasteurization allows for a shelf life of
up to one year, even without refrigeration.



Comparison of Methods
Aspect Frozen/Thawed Enzyme-Assisted

Yield Increase Up to 20% 30-40%

Process Time Longer
(freezing/thawing)

Shorter (1-hour
incubation)

Equipment Needed Freezer Incubator

Clarity Improvement Minimal Significant

Shelf Life Up to 1 year Up to 1 year



Conclusion
Yield
Enzyme-assisted extraction offers higher juice yield, potentially up to 40%
increase compared to 20% for frozen/thawed method.

Clarity
Enzyme treatment significantly improves juice clarity, while frozen/thawed
method has minimal effect on clarity.

Time and Equipment
Frozen/thawed method requires longer processing time and freezer space, while
enzyme-assisted method needs shorter incubation time and an incubator.

Preservation
Both methods result in similar shelf life of up to one year when combined with
pasteurization, due to the naturally low pH of berry juice.



Comparison of Juice
Extraction Methods:
Raw vs. Blanched
Ingredients
This presentation compares two methods for extracting juice from carrots and ginger:
using raw ingredients versus blanched ingredients. We'll explore the processes,
yields, and preservation aspects of each method, highlighting their unique
characteristics and impacts on the final product.



Method 1: Raw Ingredients Process

1 Preparation
Raw carrots and ginger are sorted, washed, and cut into portions.

2 Juicing
Prepared ingredients are directly fed into a juicer for extraction.

3 Pasteurization
Extracted juice is heated to 85°C for 5 minutes to kill microorganisms.

4 Straining and Bottling
Juice is strained through cheesecloth, reheated to 85°C, and bottled in
sterilized containers.



Method 2: Blanched Ingredients Process
1 Blanching

Carrots and ginger are boiled for 10 minutes, then cooled rapidly in an ice bath for 2 minutes.

2 Juicing
Blanched ingredients are juiced similarly to Method 1.

3 Pasteurization
Extracted juice is heated to 85°C for 5 minutes.

4 Bottling
Pasteurized juice is bottled in sterilized containers.



Yield Comparison
Raw Ingredients

Lower yield due to rigid cell structure of raw vegetables. Raw
ingredients may produce more foam or solids that need to be
removed during processing.

Blanched Ingredients

Higher yield as blanching softens cell walls, making it easier to
extract more liquid. Scientific studies show blanching breaks
down pectin and cellulose networks within plant cells, allowing
for better juice extraction.



Preservation Aspects
Raw Method
Pasteurization kills microorganisms and
extends shelf life. pH above 4.5 limits
shelf life to about 4 weeks when stored at
4°C. Sterilization could extend shelf life up
to a year but may degrade flavor and
nutritional value.

Blanched Method
Blanching deactivates enzymes like
peroxidase and catalase, potentially
improving color and flavor stability.
Pasteurization ensures microbial safety.
Shelf life remains around 4 weeks unless
sterilized.

Common Factors
Both methods result in a pH above 4.5.
Sterilization option available for both,
extending shelf life up to a year but
potentially reducing quality.



Nutritional Quality

Raw Method
Retains more raw nutrients due to minimal processing before juicing.

Blanched Method
Some nutrient loss occurs due to the blanching process.

Consideration
The choice between methods depends on prioritizing either nutrient retention or juice
yield.



Advantages and
Disadvantages

Factor Raw Method Blanched Method

Juice Yield Lower Higher

Nutrient Retention Higher Lower

Enzyme Activity Higher Lower

Ease of Extraction More Difficult Easier

Flavor Stability Variable More Stable



Conclusion and Recommendations

Yield Priority
If maximizing juice yield is the primary goal,
the blanched method (Method 2) is
recommended due to its ability to soften plant
cell walls and facilitate better extraction.

Nutrient Priority
For retaining more raw nutrients, the raw
method (Method 1) may be preferable,
despite the lower yield.

Balanced Approach
Consider the specific requirements of your
product and target market when choosing
between methods. Both ensure a safe
product with a shelf life of up to four weeks
when stored at low temperatures.
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