Food Science behind Food Product Development July 2017 (Re-run)

Food test 1: Sensory Evaluation

In research and development of food, sensory evaluation is carried out to understand the food
and food market.

Sensory evaluation of food samples involves five senses:

e Sight

* Smell

e Touch

e Taste

® Hearing
Exercise

You are given a food sample. Sample number:

Look at the sample. How do you name this food?

List all the senses you have just used.

Taste a bit of the sample. How do you name this food?

List all the senses you have just used.

There are various methods of sensory evaluation. In this exercise, we will work with two of the
methods.

Quantitative Descriptive Analysis (QDA)

Panel of QDA is formed by a small number, usually 8 — 15 of experienced panelist.
Product evaluations are performed by each panelist individually, usually in isolated booths.
Standard sensory practices such as sample coding, booth lighting, expectorating, and rinsing
between samples are used for the evaluation phase.

A line anchored with words generated by the panel is used. The resulting data can be
analysed statistically. QDA may be used to completely describe the sensory sensations
associated with a product from initial visual assessment to aftertaste, or panelists may be
instructed to focus on a narrow range of attributes such as texture descriptors.
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Sensory Evaluation Ballot for Quantitative Descriptive Analysis

Sample number:

Evaluate each sensory attribute and put a mark on each line:

Example

1. Appearance

2. Aroma

3. Taste

\// Mark here to indicate degree of crispness.

a) Crispy
| |
| ! |
Not at all Very
a) Yellow hue
| |
| |
Weak Strong
b) Viscosity
| |
| |
Thin Thick
a) Burnt
| |
| |
Not at all Very
b) Coconut
| |
| |
Not at all Very
a) Spicy |
| |
Not at all Very
b) Herby
|
| |
Not at all Very

Page 2 of 34



Food Science behind Food Product Development July 2017 (Re-run)

Paired Comparison Test

Paired comparison test is a type of discrimination test. The researcher wants to determine
whether the two samples differ in a specified dimension, such as sweetness, yellowness,
crispness. The two samples are presented to the panelist simultaneously and the panelist is
asked to identify the sample that is higher in the specified sensory attribute.

Paired Comparison Score Sheet

Please rinse your mouth with water before starting. There are two samples for you to evaluate.
Taste each of the coded samples in the sequence presented, from left to right. Take the entire
sample in your mouth. NO RETASTING. Are the samples the same or different? Circle the
corresponding word. Rinse with water between samples and expectorate all samples and water.
Then proceed to the next set and repeat the tasting sequence.

Sample Sample
no. no.
Same Different

If you think that the two samples are different, name the different attributes. Which sample is
stronger in each attribute?

Put a tick (v') for the sample with stronger attribute.

Different attribute
Sample no. Sample no.

Reference:
Lawless, H. T., & Heymann, H. (2010). Sensory evaluation of food: Principles and practices. New
York: Springer.
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SENSORY DESCRIPTORS (Tasting words)

We use our senses to evaluate what we eat, so sensory descriptors are words for

describing the appearance, taste and texture of food.

The following word bank gives examples of words used for food tastings. The list is not
exhaustive, add your own words to the list. Some words fit under more than one

heading.

SENSORY DESCRIPTORS

Appearance (Looks) — colour,
aesthetics

Texture (Mouthfeel) — how food
and drink feels in your mouth

Taste, flavour and smell

Appetising Airy Lumpy Acid
Attractive Brittle Mushy Bitter
Boring Chewy Powdery Bland
Bright Cold Rubbery Burnt
Clear Crispy Slimy Creamy
Cold Crumbly Smooth Dry
Colourful Crunchy Soft Fatty
Crumbly Dry Soggy Fishy
Dry Fine Springy Fruity
Dull Firm Sticky Herby
Fattening Fizzy Stiff Old
Fresh Flaky Stringy Peppery
Fruity Foamy Tender Salty
Glowing Greasy Thick Sharp
Greasy Gritty Thin Sickly
Healthy Hard Tough Smoky
Hot Hot Watery Soggy
Moist Juicy Warm Sour
Mouth-watering Spicy
Smooth Stale
Soggy Sweet
Tasty Watery
Wet
Tasteless
Tasty
Undercooked
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Food test 2: Thermal decomposition of baking soda (Practical)

Objective
To investigate the physical and chemical transformations of baking soda and sugar that occur in
heating.

Principles

Baking soda, or sodium bicarbonate is a chemical compound with the formula NaHCOs. It is a
salt composed of sodium ions and bicarbonate ions. Above 50°C, sodium bicarbonate gradually
decomposes into sodium carbonate, water, and carbon dioxide. Sodium bicarbonate is even less
stable with respect to heating. Solid NaHCOs3 begins to lose carbon dioxide and water around
100°C, with complete conversion to sodium carbonate by 200°C:

2 NaHCO3 — Na2COs3 + H,0 + CO,

The refined form of sucrose is commonly referred to as sugar. Sucrose is a disaccharide
molecule combined by the monosaccharides glucose and fructose with the formula Ci12H22011.
Maltose is a disaccharide formed from two units of glucose. Honey contains fructose, which
caramelises at lower temperatures than glucose. The process of caramelisation consists of
heating sugar slowly to around 170°C. As the sugar heats, the molecules break down and re-
form into compounds with a characteristic colour and flavour.

Honeycomb toffee is a sugary toffee with a light, rigid, sponge-like texture. Sugar mixture is
heated to produce a viscous liquid. The baking soda releases carbon dioxide which is trapped in
the highly viscous mixture. The lattice structure is formed while the sugar is liquid, then the
toffee sets hard.
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Practical Session (1): Food Test 2
Observe physical and chemical transformations of baking soda and sugar by making honeycomb

toffee.

Equipment & materials

Equipment Materials

Stainless-steel saucepan Spraying oil

Scale Water 40¢
Sieve Sugar 200 g
Bowl x 1 Maltose 70g
Thermometer Honey 50g
Wooden spoon Baking soda 6g
Baking tray

Aluminium foil

Heat-proof rack

Procedures
1. Line baking tray with aluminium foil, spray with oil, and put it on a heat-proof rack.

2. Sieve baking soda.
3. Measure water, sugar, maltose, and honey into a stainless-steel saucepan.
4. Heat the mixture, stir with a wooden spoon.
5. Continue heating until mixture reaches around 150°C. Remove from heat.
6. Sprinkle baking soda, and mix immediately.
7. Pour into baking tray.
8. Let cool completely.
9. Observe.
Results

The temperature at which the sugar mixture begins to
turn brown:

What happens after adding baking soda?

What is the physical state of mixture at the end of
heating?

What is the physical state of mixture after cooling?

What is the colour of honeycomb toffee?

Questions
1. What causes browning of toffee?
2. How can honeycomb toffee be used?
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Food test 3: Change of texture of a sugar alcohol (Practical)

Objective
To investigate the physical transformations of a sugar alcohol that occurs in heating.

Principles
Isomalt is the popular name for isomaltitol which is a sugar alcohol made from beet sugar. It is
used primarily for its sugar-like physical properties.

In food production, there are many advantages of isomalt over sugar especially when making
cake decorations, dessert garnishes and candy. The very low hygroscopic tendency is very
important. Unlike conventional sugar, isomaltis much more resistant to humidity and
crystallisation so decorative elements made with it have a longer shelf life and structural
integrity. It is stable at high temperatures (150°C). This property makes it appropriate for sweet
products without giving them the typical colour of burnt caramel.

In terms of sweetness, it is 0.5 times that of sugar (sucrose). It has lower energy than sugar, only

2 kcal/g, and therefore used in sugar-free sweets. However, it can have laxative effect when
intake in high concentration. The ADI is 0.25 mg/kg body weight.
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Practical Session (2): Food Test 3

Observe physical transformation of isomalt by making olive oil pouch.

Equipment & materials

Equipment Materials
Stainless-steel saucepan Isomalt
Stainless-steel cookie cutter | Olive oil
Spoon
Thermometer
Procedures
1. Heatisomalt in a stainless-steel saucepan until it reaches 170°C.
2. Reduce heat immediately, and let cool to 120°C.
3. Dip a cookie cutter inside the melted isomalt, and then hold it above the table.
4. Slowly pour a spoonful of olive oil into the cookie cutter.
5. Close the “sugar pouch” by pressing with fingers.
6. Observe.
Results

What colour is heated isomalt?

Are there bubbles in the heated isomalt?

What is the physical state of isomalt at the end of
heating?

What is the physical state of isomalt after cooling?

Questions

1.
2.

What other ingredient can substitute olive oil?
How can isomalt be applied in food production?
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Food test 4: Transforming a liquid into solid by hydrocolloids
(Practical)

Objective
To investigate the physical transformations of liquid into solid by hydrocolloids upon cooling.

Principles

Hydrocolloids, often called gums, are hydrophilic polymers, of vegetable, animal, microbial or
synthetic origin, that generally contain many hydroxyl groups and may be polyelectrolytes. They
are naturally present or added to control the functional properties of aqueous foodstuffs. Most
important amongst these properties are solubility, viscosity (including thickening and gelling),
water binding, and many others. Examples of hydrocolloids are carrageenans, alginate, agar,
gelatin, pectin, and starch.

Carrageenans are linear polymers of about 25,000 galactose derivatives, and can be prepared by
alkaline extraction from red seaweed. Different seaweeds produce different carrageenans. Their
functions are mainly thickening, suspending and gelling. Some carrageenans form
thermoreversible gels on cooling.

Carrageenan can stabilise milk products by preventing whey separation and is also used as a
binder in cooked meats, to firm sausages and as a thickener in toothpaste and puddings.
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Practical Session (3): Food Test 4

Observe physical transformation of beverage into spaghetti by carrageenan.

Equipment & materials

Equipment Materials

Scale Liquid 500 ml
Stainless-steel saucepan E.g.  Cranberry juice
Spatula Mango juice
Funnel Soya milk

Syringe Chocolate milk
Tube, 1m in length 24-herbs herbal tea
Basin Carrageenan 25g

Ice and cold water

Procedures
1. Insert syringe tip into tube.
2. Prepare a basin of ice water.
3. Heat liquid to around 80°C.
4. Add carrageenan and mix well until dissolved.
5. Remove from heat.
6. Transfer the liquid to syringe with a funnel.
7. Plunge liquid into long tube. Cool tube in ice water by submerging under water for 2
minutes.
8. Continue plunging to remove content.
9. Observe.
Results

What is the consistency of the liquid before heating?

What is the consistency of the liquid after adding
carrageenan?

What is the texture of the spaghetti?

Is any liquid seen when spaghetti is extruded?

Questions
1. Why should liquid be heated?
2. What other ingredient can substitute carrageenan?
3. Other than juice, what types of liquid can be used?
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Food test 5: Spherification (Practical)

Objective
To investigate how chemical reactions transform the physical properties of food.

Principles

Alginates are refined from brown seaweeds. It absorbs water quickly. Alginate has a wide use
across a wide variety of industries including food, textile printing and pharmaceutical. In the
food industry, it is used as a thickening agent for drinks and ice cream, and as a gelling agent for
jellies.

Calcium alginate is a water-insoluble, gelatinous, cream-coloured substance that can be created
through the addition of aqueous calcium chloride to aqueous sodium alginate. When liquid
containing sodium alginate is dropped into another liquid containing calcium chloride, a thin
membrane surrounding the droplets will be formed instantaneously. Spherification is the
culinary process of these droplets that visually and texturally resemble roes.

There are two main methods for creating such spheres, spherification and reverse
spherification. The use of method is dependent on the pH and calcium content of liquid.
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Practical Session (4): Food Test 5

Observe formation of a thin, gelatinous membrane surrounding a drop of liquid.

Equipment & materials

Equipment Materials
Scale Instant coffee powder8 g
Stainless-steel saucepan Sugar 4g
Spatula Hot water 500 ml
Hand-held beater Alginate 25¢g
Dropper Distilled water 1L
Basins x 2 Calcium salt 10g
Potable water (for rinsing)

Procedures
1. Add alginate to heated coffee.
2. Blend with hand-held beater to dissolve alginate in coffee completely.
3. Add calcium salt into a basin of distilled water.
4. When coffee temperature reduces to 50-60°C, drop slowly into water with a dropper.
5. Remove coffee droplets into another basin containing potable water for rinsing.
6. Observe.
Results

What is the consistency of the coffee after heating?

What is the state of coffee and alginate mixture
before dropping into water?

How does a coffee mixture droplet look like after
dropping into water?

How does the coffee droplet taste in your mouth?

Questions
1. What may happen if a beverage containing calcium is used instead of coffee?
2. What other ingredient can substitute coffee?
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Food test 6: Tempering of chocolate (Practical)

Objective
To investigate how tempering of chocolate affects the texture of chocolate.

Principles

The purpose of tempering chocolate is to develop an even and smooth colour with a shiny gloss,
a higher melting point, and a longer shelf-life chocolate. Proper tempering is also what gives
high quality chocolate that “snap” when broken in half. Improperly tempered chocolates may
exhibit grey patches on their surface when hardened.

Tempering is a process of heating and cooling chocolate to specific temperatures, making it
more resistant to melting and impairing a smooth, glossy, hard finish. The steps in tempering
chocolate are complete melting of chocolate at 50°C, and cooling to the point of crystallisation
(around 30°C). Cocoa butter can solidify into several different crystal forms. A stable crystal form
has one of the highest melting points; it melts at 33.8°C. Tempering promotes the formation of
smaller crystals that act as seeds for further crystal growth. Ultimately, this results in a
smoother chocolate with an increased melting point that is resistant to temperature changes.
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Practical Session (5): Food Test 6

Observe how tempering of chocolate affects the texture of chocolate.

Equipment & materials

Equipment Materials
Scale Milk chocolate 200 g
Wok
Mixing bowl
Stainless-steel spoon x 2
Thermometer
Procedures
1. Melt milk chocolate in a warm water bath.
2. When chocolate is completely melted (around 50°C), remove from water bath.
3. Let cool slowly. Stir occasionally.
4. Dip aspoon into chocolate when it reaches 40°C and 30°C.
5. Let both spoons sit on bench for 10 minutes.
6. Observe.
Results
Describe the following attributes of chocolate: Removed at 40°C Removed at 30°C
Colour
Shininess
Texture
Questions
1. Name some different types of chocolate.
2. How can chocolate be used in culinary?
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Food test 7: Dehydration of oil by maltodextrin (Practical)

Objective
To investigate how oil is dehydrated by maltodextrin.

Principles
Maltodextrin is a polysaccharide that is used as a food additive. It is produced from starch by
partial hydrolysis and appears as very light-weight, white hygroscopic powder.

Maltodextrin can easily dissolve in water with a mildly sweet taste. In manufacturing, spray-
drying creates a powder that is very porous on the microscopic level. Because of this structure,
maltodextrin is able to soak up fatty substances, making it useful for working with fats when
designing food. It absorbs water, so it is used as an emulsifier and thickener, as well as a fat
substitute. Once maltodextrin is hydrated, it mimics the viscosity and texture of fats.
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Practical Session (6): Food Test 7
Investigate how techniques involved with chemical and physical properties of food can be
applied in food production.

Equipment & materials

Equipment Materials
Mixing bowl (medium) Maltodextrin 5g
Mixing bowl (large) Dark chocolate 25¢g
Gloves

Procedures

1. Melt dark chocolate in a warm water bath.

2. When chocolate is completely melted (around 50°C), add maltodextrin bit by bit. Mix
with hand each time after adding.

3. Observe.

Results

Describe the following attributes of chocolate:

Shape

Texture

Mouthfeel

Questions
1. Why should chocolate be melted before mixing with maltodextrin?
2. What other ingredient can substitute chocolate?
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Recipe
Chocolate Dirt Pot
Food test 6 and Food test 7 are both applied in making a chocolate pot.

Ingredients (make 4 pots)

Pot Pudding
Chocolate 200 g Sugar 25¢g
Spraying oil Mix | Cocoa 15¢g
Cornstarch 8¢g
Soil Milk 1 cup
Chocolate 25¢g Mix Egg % (~25 g)
Maltodextrin 5g Sugar 3g
Butter 4g
Garnish Chocolate, chopped 40¢g
Mint 1 sprig

Preparation
1. Spray pudding mold with oil.
2. Whisk egg with sugar.

Procedures - pot

1. Temper chocolate.

2. Brush chocolate inside the mold. Freeze.
3. Repeat step 2.

Procedures - pudding

Mix sugar cocoa and cornstarch in a saucepan.

Whisk in milk until combined.

Heat over medium heat until scalding, stirring occasionally.

Put about one quarter of chocolate milk into egg mixture, whisk.

vk wNE

just comes to boil.
Remove from heat, and whisk in chocolate and butter until smooth.
Cover with plastic wrap, and chill until set.

No

Procedures - soil
1. Mix chocolate with maltodextrin until crumbly.

Assemble

Empty the egg mixture into the saucepan of chocolate milk, continue heating until mixture

Remove chocolate pot from mold, add pudding and soil. Garnish with a sprig of mint.
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York: Springer.
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