Preparation of Ketchup
Regular Tomato Ketchup Without Xanthan Gum

Purpose of Experiment
The purpose of this experiment is to prepare and evaluate tomato ketchup using different ingredients and methods (no salt, reduced sugar, without xanthan gum, spicy, spicy high carlic etc..). A week later, an evaluation will be conducted to assess the effects of different preparation methods on the sensory attributes (color and ability to flow) of the ketchup. Our group was responsible for preparing the regular tomato ketchup without xanthan gum.
Data Analysis 
1. Record data of tomato ketchup prepared by your group. 
	Weight of tomato pulp
	1 kg

	TSS of tomato pulp
	5 %

	pH of tomato pulp
	4.02

	TSS of tomato ketchup
	20 %

	pH of tomato ketchup
	3.27

	Weight of bottles of tomato ketchup
	523.4g

	
	527.5g

	Weight of an empty bottle + cover
	196g



2. Calculate the net weight of tomato ketchup prepared by your group.  
(Wt. of Bottle 1 + Wt. of Bottle 2 + Wt. of Bottle 3) – (Wt. of Empty Bottle with Cover x 3) 
= (523.4g + 527.5g+287.6) - (196g x 3) = 741.5 g
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3. Copy net weight of all types of ketchup.  
	Type of tomato ketchup
	Net weight (g)

	Regular tomato ketchup with xanthan gum
	662.6 g

	Regular tomato ketchup without xanthan gum
	741.5 g

	Spicy tomato ketchup
	679.3 g

	Spicy high garlic tomato ketchup
	[image: ]731.4 g

	Reduced sugar tomato ketchup
	620.5 g

	No salt tomato ketchup
	[image: ][image: ]334.4 g



4. Calculate the yield (kg ketchup/kg pulp) of all types of tomato ketchup. Comment on the results.  
Kg pulp for all groups = 1 kg
	Type of tomato ketchup
	Calculation
(kg ketchup/ kg pulp)
	Yield (kg)

	Regular tomato ketchup with xanthan gum
	0.662 kg/1kg
	0.662 kg

	Regular tomato ketchup without xanthan gum
	0.7415 kg/1kg
	0.7415 kg

	Spicy tomato ketchup
	0.679 kg/1kg
	0.679 kg

	Spicy high garlic tomato ketchup
	[image: ]0.731 kg/1kg
	[image: ]0.731 kg

	Reduced sugar tomato ketchup
	0.621 kg/1kg
	0.621 kg

	No salt tomato ketchup
	[image: ][image: ]0.334 kg/1kg
	[image: ][image: ]0.334 kg



Regular tomato ketchup without xanthan gum resulted with a lower yield as compared to that with xanthan gum. This means that xanthan gum had an effect on the yield. Spicy tomato ketchup resulted with a lower yield as compared to that of the spicy high garlic tomato ketchup. This could indicate that additional garlic contributed to extra yield. Reduced sugar tomato ketchup had a lower yield compared to other types of ketchup, meaning that the yield is affected by the sugar concentration. Sugar is normally added to allow the tomato pulp dissolve completely and thus get a higher yield, which explains the low yield obtained. No salt tomato ketchup gave the lowest yield, which indicates that the yield is primarily affected by amount of salt added.
5. Comment on the measurements taken by your group.  
· Weighing of all ingredients needed to produce the ketchup including (vinegar, salt, pepper, garlic…).
· Measuring TSS on tomato pulp until it is approximately 12%
· After the addition of the sugar and vinegar, another TSS measurement was taken to ensure that it was between 20-25%
· Measurement of the pH of the obtained ketchup using the pH meter
6. Calculate the net weight of one bottle of tomato ketchup prepared by your group.  
[(Wt. of Bottle 1 – Wt. of Empty Bottle with Cover) + (Wt. of Bottle 2 – Wt. of Empty Bottle with Cover / 2
= [(523.4g – 196g) + (527.5g – 196g)] / 2
= (327.4 g + 331.5 g)/2 = 329.45 g
· Half full bottle is excluded.





Evaluation 
1. In the following lab session prepare your ketchup samples for evaluation by all groups: place a labelled plate next to the corresponding ketchup bottle on the evaluation table.  
In the lab.
2. Compare the following sensory attributes: color and ability to flow of regular tomato ketchup with xanthan gum to all other types of tomato ketchup.  

















Questions 
1. Why are tomatoes blanched prior to pulping in the preparation of ketchup?  
Tomatoes are blanched to destroy spoilage enzymes and reduce microorganisms. It also softens tissues, prevents development of off-flavors and odors, and improves physical properties such as appearance, consistency and color.
2. Why is one third of the sugar amount added at the beginning of the cooking step of ketchup?  
Sugar is added in two stages in order to allow it to dissolve completely and to avoid its being caramelized.
3. What is the role of vinegar in ketchup preparation?  
Vinegar is added mainly to reduce the PH of ketchup and thus promoting longer preservation. In addition it gives the ketchup a more sour taste. 
4. What is the effect of the addition of xanthan gum in ketchup preparation?  
Xanthan gum is added to improve the consistency and viscosity of ketchup.
5. Name two methods, other than the TSS measurement, that can be used to determine the final concentration of ketchup.  
1. Bostwick Consistometer: a simple, dependable instrument which determines the consistency of various materials by measuring the distance which a sample flows under its own weight.  This instrument is used extensively in the food industry for measuring the consistency, flow rate and viscosity of jams, jellies and other highly viscous products such as tomato paste, tomato ketchup, tomato puree, fruit puree, yoghurt, etc… To perform a test, first a sample is loaded, then the gate is opened and a timer is started. At a predetermined time the position of the sample in the trough is recorded.
2. Viscometer: Viscometers are instruments used to measure viscosity. Since viscosity cannot be measured directly, viscometers are instead used to measure an experimental parameter that is related to viscosity in a known manner. 
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