












335334  METALQUIMIA

▲ Table 3. Examples plant-based protein snacks and toppings

PLANT BASED PROTEIN SNACKS AND TOPPINGS 
EXAMPLES

Due to the specific characteristics of the product initial 
composition, rheology and texture profile, a specific 
plant-based meat analogues product category was 
created.

In general terms, plant-based meat analogues contain 
a high amount of high water holding capacity (WHC) 
ingredients compared to their countertype meat-
based products, commonly combined with textured 
vegetable proteins (TVP) and protein isolates. The final 
results tends to get easily too dry when cooked and, 
if starches and hydrocolloids are added, the resulting 
high WHC can deliver a tougher bite and chewy texture 
when cooked. To avoid this defect, vegetables oils 
are added to smooth the mouthfeel and improve the 
palatability (Joshi, 2015).

Precise control of both heating and drying processes 
during the cooking treatment is the key to a plant-

based meat analogue final product that resembles 
both in terms of texture and appearance the meat 
product to fake. In order to avoid over drying that 
would later negatively affect the product texture, 
and also to elude the loss of added flavours due to an 
excess of heating temperature, processing time and 
temperature for this group of products are commonly 
lower to that normally used in their countertype meat-
based products.

▲Plant-based jerky before drying ▲ Plant-based jerky after drying 

▲Plant-based pepperoni before ▲Plant-based pepperoni after

▲Plant-based nuggets before air-frying ▲Plant-based nuggets after air-frying

TABLE 3. EXAMPLES PLANT-BASED PROTEIN SNACKS AND TOPPINGS
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▲ Table 4.Meat based pet treats and snacks examples.

MEAT BASED PET TREATS AND SNACKS CATEGORY

The last group is also, together with plant-based meat 
analogues, a growing demand type of products, as 
premiumisation of the pet food, and specifically pet 
treat sector, has given as a result a steady increase 
of sales in the last decade in most developed markets 
(Rowlands, 2021).  

The main characteristic of all the products in this 
category is that they are fully cooked to a very high 
temperature (usually 90ºC core temperature) for a 
higher level of food safety. This is mainly related to 
the fact that formulation of these products usually 
contains offals, by-products and mechanically 
recovered meat (MRM) up to certain percentage, which 
are known to have high counts of mesophilic bacteria 
and Enterobacteriaceae (Wong and others, 2011). 

A second main characteristic for the products 
under this category is the low aw, as not only they 
are shelf-stable, but the common shelf life of the 
packaged product is twelve months or more at room 

temperature. This requirement means that high 
weight losses are sought; so long processing times 
must be used.

To overcome the output capacity drop related to long 
processing times, QDSBake® versions with belt widths 
up to 1200mm and usable belt length up to 1500 
metres are available for a higher product load. This 
solution is combined with specific product treatment 
areas with independent temperature and relative 
humidity adjustments and air flow sense turning to 
perform an even drying and cooking of all the products 
on the belt.

In some cases, when products are formed from minced 
meat containing MRM and/or offals and by-products, 
an initial cooking step with high relative humidity is 
recommended to fully cook the product before running 
a drying process. The advantage of this combination 
with the subsequent drying is that pasteurisation is 
achieved at the very beginning of the process and 
later drying can be done at lower temperatures to avoid 
colour loss and oily appearance of the final product.

▲Chicken necks before drying ▲Chicken necks after drying 

▲Semi-moist beef chunks before baking ▲Semi-moist beef chunks after baking

▲ Picture 9. Pet treats continuous forming 
(Courtesy of Marel)

TABLE 4. MEAT BASED PET TREATS AND SNACKS EXAMPLES.

PRODUCT TEMPERATURE RELATIVE
 HUMIDITY TIME WEIGHT LOSS REMARKS

Formed chicken 
jerky pet treat

95ºC cooking  
65ºC drying

90%
60 to 20%

10 minutes
8 hours 55% or more

Fully cooked
aw <0’72

Semi-moist beef 
chunks

95ºC cooking  
65ºC drying

90%
60 to 20%

6 minutes
6 hours 55%

Fully cooked
aw <0’72

Dry chicken necks 105ºC <5% 10 hours 70% or more
Fully cooked

aw <0’7

Meat-based protein 
biscuits 115ºC <5% 35 minutes 50% or more

Fully cooked
aw <0’6
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▲ Picture 10. Combination of an initial 
pasteurization with steam (QDSCook'r®) and 
drying (QDSBake®)

CONCLUSIONS

The QDSBake® laminar flow air oven solution is a 
promising alternative to existing ovens in the market, 
which are very specialised in concrete applications for 
cooking, steaming or baking. The system provides the 
ability to run air at low speed and evenly throughout 
the different levels of a spiral belt conveyor, with 
independent treatment areas with adjustable air 
conditions settings. 

This fl exibility provides the industry with the solution to 
innovate in the research of new product developments, 
combining different processes of cooking, baking 
and drying in a one single machine, an indispensable 
combination for products such plant-based meat 
analogues that require extremely specifi c and precise 
processes.

Last, but not least, the possibility to work with a wider 
and longer belt and still move a considerably lower 
total air fl ow in the system compared to existing ovens, 
delivers the capacity to dehydrate to high levels of 
weight loss without losing the output capacity required 
to keep the investment profi tability.
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