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Module 12. Recent advances in ice cream industry and plant management

Lesson 32
DEVELOPMENTS IN ICE CREAM INDUSTRY

32.1 Introduction

Many of the new technologies in the plant are computer-automated and designed to work
together. This increases efficiency,reduces energy usage, maintains a consistent level of
ingredients and allows the ice cream factory to consistently achieve a creamy texture in its
ice cream products. Perhaps the most sophisticated hardware among these is the
continuous freezer, and it’s the machine that continues to offer new innovations for the ice
cream maker. These mnovations include machines that are adaptable to off-the-shelf PLC
controls, machines that offer faster start up and other features designed to reduce waste,
and even a new feature that automatically adjusts airflow rates to compensate for
fluctuations in barometric pressure.

Unlike traditional continuous freezers which chill ice cream mix down to -6°C, the Hoyer
Frigus LF 1000-F1 freezes the mix rapidly to —12°C prior to filling. Filled products can, in
many cases, be transported direct to the cold store, sidestepping the cooling tunnel and
securing maximum production throughput. This efficient freezing capability paves the way
for even more cost savings via fat reduction. Due to the formation of smaller crystals when
frozen at very low temperatures, low-fat ice cream can maintain a high level of creaminess
and a warm, full-bodied mouth feel. New low temperature continuous freezers are
allowing processors to manufacture ice cream that tastes creamier at lower fat levels. Such
technology is being applied to extruded novelties,and works particularly well for ice cream
sandwiches. An added benefit is that the processors have more time between extrusion and
hardening to work with the product, meaning more opportunities for packaging.

The CS Freezer from WCB Ice Cream line was engineered to provide features, which
make a cleanable and ‘open’ freezer design, with accessibility to the heart of the machine
for quick wash down. Such freezer allows for low initial capital investments while
providing consistent product. Automatic WS Freezers feature the visco-control system to
maintain constant ice cream viscosity, whether it is stiff and dry for extrusions, or soft and
flowable for mold filling. Such freezers are designed for easy cleaning and maintenance.
The WS-EU freezer by the WCB Ice cream has a simplified control system, including a
color touch-screen and electronic level control for ammonia or Freon. Other features
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include open design for easy cleaning and maintenance access, modular design: 1, 2, or 3
cylinders and low cost for maintenance. Capacity ranges up to 3,000 lit/h. It is simple to
operate, and features all stainless steel wash down construction.

In a recent Gram freezer, the mix is pumped i at 2.2° to 3.3°C, the overrun is
automatically adjusted, with the smart mass flow meters and air flow correction. The
controls also monitor and allow automatic operation of parts during the CIP mode. The
freezers offer faster start up with less waste and a consistently high-quality product. The
employee can start the freezers up in the morning and set your recipe and you can
basically let the freezers run all day long and monitor the process and be confident of its
performance while focusing on the rest of the operations.

The condition under which ‘Gelato’ is dispensed from the freezer is critical. Some gelato
freezers are capable of discharging product at temperatures as low as -12.8°C (typical ice
cream draw temperatures are -6.6 to -4.4°C). Some freezers adjust dasher speed in
response to changes in temperature. Gelato maybe dispensed semi-soft from the freezer
into pans, in which it is presented for viewing at the point of consumption in special
“dipping” cabinets designed for enhanced viewing of multiple products. Added eye appeal
1s created by artistically distributing particulates or syrups appropriate to a particular flavor
over the surface. Additional appeal is created by sculpting the surface into fanciful shapes.

32.2 Overrun Accuracy

To control overrun, one method is the barometric pressure feature,another is a mass flow
meter that helps compensate for air in mix, which is particularly problematic in rework.
Barometric air pressure changes can result in up to 6.0% change in the amount of air that
is dissolved into the ice cream. So having a freezer that can automatically compensate is
very beneficial. Another concern that is addressed by new features in continuous freezers
is of air pockets in the mix. Such phenomena are a fairly common problem when reworked
ice cream mix is introduced to the freezer. Most manufacturers think that a standard mass
flow meter will solve the problem, but unless it is sensitive to density, it only makes the
problem worse. What is actually needed is a sophisticated mass flow meter with accurate
density measurements that tells you how big is the flow change so that we can use that
information to compensate for the air in the mix.

Some of the features of recently fabricated continuous ice cream freezers mvolve constant
overrun; optional automatic viscosity and overrun control, two dasher choices tailored to
customer’s product and various options to meet production needs. It is all stainless steel
frame with capacity up to 1060 lit./hr. capacity.

32.3 Cryogenic Hardening

Most ice cream products have to undergo a hardening phase after they are formed, and the
most common tools for achieving this are tray hardening tunnels or spiral hardeners.
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When individual half liter packages of vanilla ice cream were immersed in liquid nitrogen at
-320°F (-160°C) for 1 min, bagged together in groups of 8 packages and placed in
hardening cabinet at -9F (-12.8°C),the product had good body and texture. A center
temperature of -30°F(-1.1°C) in half liter package could be reached in less than 5 min.with
outer temperature of the product at -250°F (-121°C)or lower. One minute immersion per
half liter of ice cream was considered the maximum treatment to which ice cream could be
subjected without adversely affecting its body and texture. Liquid nitrogen requirement
was 0.56 kg per kg of ice cream to be hardened. The ice cream hardened in such manner
was decidedly whiter in appearance compared to the one that was hardened slowly.
However, after 2 week storage pronounced shrinkage was evident.

The Cryoline CS spiral acts as a heat exchanger, in which the liquid nitrogen is sprayed
directly on the product,thus efficiently extracting heat from it. The cold gas generated is

circulated around the products and the 28 m? belt, the gas is then extracted by the exhaust
system. The freezer uses a disposable plastic film which travels through a conventional
freezing tunnel in contact with cold plates. The chilling for these plates is generated by the
vaporization of liquid nitrogen at -196°C, giving very fast and effective freezing to the
contact surface of the product.

32.3.1 Nitrogen refrigerated hardening tunnels

In Sweden, there is an ice cream factory where ice cream cones at the rate of 14,000 —
16,000/h 1s sprayed with liquid nitrogen for hardening. The cones are pre-cooled by
exhaust nitrogen in the first section and finally frozen in the second section.

Delight the customer by analyzing and reviewing customer feedback and provide new
varieties and flavours

32.4 Quality Policy

e Delight the customer by analyzing and reviewing customer feedback and provide
new varieties and flavours.

e Monitor and measure all the process parameters and reduce the in process rejection
level.

e Increase the market share and customer’s base.
e Meet delivery schedule as committed.
e Train the employees continually and improve upon retention period.

e Reduce the down time of plant and production equipment and improve
productivity.
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e Be always in compliance with ISO 9001-2008 and HACCP management system.

The mission of the ice cream plant is development, implementation and maintenance of an
Integrated Management System based on the following standards:

¢ [SO 9001 (Quality Management System),

« ISO 14001 (Environment Management System),

¢ [SO 22000 (Food Safety Management System),

e OHSAS 18001 (Occupational Health & Safety Audit System),

e HACCP Codex Alimentarius (Hazard Analysis Critical Control Points) principles
and other norms and regulation concerning the food industry

The waste water that comes out of the dairy plant is treated in Effluent Treatment Plant to
reduce the BOD and COD of the waste. Such treated water is utilized for watering the
gardens and farms.

32.4.1 Emphasis on Food Safety

HACCP procedures are refined every year. The company runs quality assurance tests in
its lab and sends samples to a third-party lab. Everything gets tested twice.

All the employees of ice cream plant are fully trained and certified for their job
responsibilities and participate in an annual safety review. Most companies publishes a
monthly newsletter (i.e. ‘Scoop on safety’)to reinforce safety tips and procedures.
Enhanced ergonomic features in the new layout and equipment include conveyors at
comfortable heights for less lifting and an overall improved environment.

The people there have been well trained in aspects of personal hygiene, from using cutlery
to how to use the washrooms. Anyone going into the production area must have a shower
and change mnto a set of clothes given by the dairy plant. Each time they step out, they
need to do this before they go back in.

The company may plan a “robust” HACCP plan and a thorough emergency contingency
plan is in place. The company ensures a very stringent vendor qualification program.
Through the HACCP program, a robust vendor evaluation is created and high standards of
vendors is required. The company performs weekly and monthly self-audits. The
managers work with suppliers to ensure full traceability of products, ingredients and
packaging, which is in full compliance with the food defense program.

Few companies may have one CIP program for its raw processing operations and another
CIP for pasteurization. The mix room and the production room each receive a thorough
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wash down at the end of each day. CIP tanks on the production floor clean implements
and other accessories. The plant may have anon-site lab where all incoming ingredients
and finished products undergo general microbiological and organoleptic testing. Basic
microbiological testing is done on site, however an extra step may be taken by sending
samples to an outside lab for further testing. Multiple samples are taken at various stages
throughout each product run. QC technicians look for proper taste, texture,color,
consistency of mix-ins as well as a battery of microbiological tests. Testing is performed by
their own quality assurance manager with assistance from the plant manager, production
manager, lead flavor man and a designated daily taste panel. Standard Operations
Procedures are strictly adhered to while manufacturing ice cream.

32.5 Preventing Chances of Accidents in Ice Cream Plant

The ice cream section may also be prone to accidents if proper care and maintenance is
not exercised. The following tips can help in avoiding any chance of accident.

Whenever the floor is wet (after cleaning) signboard indicating ‘Wet floor’ should be
displayed.

Inside the hardening room, a provision of alarm should be there in case the door handle
gets locked; outside the hardening room a flash bulb and buzzer should operate in such
circumstances.

Due care should be taken to monitor leakage of refrigerant in the refrigeration plant.

No blades or sharp devices should be entertained in the ice cream section.
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