Gourmet Express - Mass Balance Workshop
Background
Intelligence has been received from the Food Crime Unit attributing increased potential for Food Fraud caused by the substitution of King Scallops (Pectin maximus) with other species to chronic shortages and high prices for King Scallops. 
Representative Random Sampling has indicated that week 12 production is to be verified. This is in the past and therefore this is a retrospective verification. 
Gourmet Express in week 11 has just fulfilled several orders and has reduced seafood ingredients in stock with a sufficient date code to be used in another production run. 
Toward the end of week 11 another significant order is made from a new customer This was to be fulfilled and dispatched by the middle of week 12. 
Collating Data - Reference to Breakdown of Ingredients

Recall that the pack size is 500g.

Reference is made to the breakdown of ingredients. 
This is subdivided into the bouillabaisse ingredients categories of broth, rouille and ‘final’. ‘Final’ refers to the final cook stage when the seafood ingredients (& some herbs) are mixed with broth and rouille. Thereafter the product is moved forward for portioning and packaging. To help understand this part of the overall process you are invited to review the process flow, process schematic and ingredients breakdown.
Production Losses (From Technical Manager’s Yield Calculations)
As with any food there are process losses. In the bouillabaisse production process, the losses are not insignificant and have be summarised below. All losses are uniform over all ingredients.
Broth cook-weight loss – 25%
Rouille cook-weight loss – 5%
‘Final’ cook-weight loss – 10%
Post-cooking / portioning weight loss – 2%
Verification Required
The verification is whether the product could have been authentic in relation to the claims made and the MMIs i.e. could the order have contained sufficient King Scallops?  Given the information provided about the process you are to verify whether it was possible for the Gourmet Express to fulfil the week 12 order of 5000 bouillabaisse ready meals for their new customer with Authenticity and Integrity.
Questions to answer in Sequence
What is the Percentage by weight of cooked scallop in a 500g pack?
Process losses are equal across all ingredients so same proportions as before cooking – 5.83% (257.2kg / 15kg)
Note:- % process loss is equal across all ingredients (reference the wording in the main text above “All losses are uniform over all ingredients”). Therefore, it doesn’t make any difference whether you use the before or after final cook figures as the ratio of raw scallops weight to total pre-cook weight is the same as the ratio of cooked scallops weight to post cook weight.

These numbers are from the before final cook losses are taken into account (15kg {raw scallop weight} / 257.2kg {total raw weight of final}).

Answer is 5.83%

What is Weight of cooked scallops needed for a 500g pack?
Total weight of pack multiplied by the scallop content percentage

500X5.83% = 29.15g
What is the weight of cooked scallops needed for a 500g pack taking into account post cooking losses?
This step takes into account the 2% post cooking / portioning weight loss.

((29.15/98)*100) = 29.745g (NB. Weight must be greater because there will be subsequent weight loss during cooking).
What is the Weight of cooked scallops needed for 5000 packs of bouillabaisse?
Simple scaling up from a pack to what is needed to fulfil the order 

5000X29.745 = 148.7245kg
What is the Weight of raw scallops needed to fulfil the order?
Accounting for 10% losses during cooking   ((148.7245/90)*100) = 165.2494kg.
Same ‘equation’  as used above  to take account of the post cooking / portioning weight loss, but his time to take account of the 10% losses during cooking. This equation is something which is common to all these real-life scenarios and is one which verifiers often struggle with, hence why it is included twice – if the first time (with the 2% calc) the tutor might need to lead the group, but this time they should be better able to ‘get it’.  

((148.7245/90)*100) = 165.2494kg

Reference to the FBOs Invoicing
The FBO’s record of invoices is referred to and it becomes clear that only 159.4kg of King Scallops had been bought due to the market shortages referred to above.

Taking into account +/- 0.2% tolerance how many batches were needed to fulfil the 5000 pack order?
Having worked out the weight of raw scallops needed it is necessary to work out how many batches would be needed to have been made to fulfil the order.

165.2494/15 = 11.016 batches    

(Note: total weight of raw scallops needed / amount of raw scallops in each batch = slightly over 11 batches needed, but taking into account acceptable tolerances would 11 batches suffice?

11.016/11 = 1.0015    

0.15% tolerance   (which is within the +/- 0.2%)

Therefore, taking into account acceptable tolerances 11 batches would be sufficient (but only just) to fulfil the order. 
There was insufficient King Scallops to fulfil even 10 batches, and not 11, yet the order was still fulfilled. This infers the potential for Food Fraud in the form of dilution, substitution and/or mislabelling.
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