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Key Technologies
ProFat Fat Analysis
• Rapid and accurate fat analysis for
raw/pre-blended meat
• Analyzes the entire sample
• Ready to use methods without
calibrations
• More accurate than in-line processes
(X-ray/NIR)

Simple Solutions
for Rapid
Moisture, Fat,
and Protein
Determination.

ORACLE NMR
• Rapid and direct fat analysis
• No method calibrations
• Superior to NIR/FT-NIR
More repeatable than wet chemistry
reference methods

We pride ourselves in our offerings of uniquely
beneficial solutions for rapid and accurate testing
of meat products. We provide simple analyses
for rapid moisture, fat, and protein determination,
and we avoid the challenges that meat-based
compositions present for near infrared-based
techniques.
For fat or chemical lean (CL) analysis, our
ORACLE™ system can completely eliminate the
need for reference chemistry, as no method
development or reference samples are needed.
The ORACLE system eliminates the challenges
and costs associated with continuous validation
of near infrared-based techniques. Those
inferior techniques are calibrated with complex
chemometrix (PLS, ANN) with large numbers of
reference calibration samples.

NH3+

iTag
• Easy 3 minute protein test
• Green chemistry replacement
for Kjeldahl
• Not affected by non-protein nitrogen

Microwave Muffle Furnace
• Rapid and easy bone/ash content
determination
• Results in only 15 minutes
• Direct bone determination
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Meat & Poultry Industry

Maximize Profit with Raw Beef & Poultry
• Direct method that analyzes the entire sample
 Minimize lean meat giveaway/optimize chemical Lean value
 Confidence in raw material specification

• Compact at-line solution with results in 2 minutes
Obtaining an accurate and fast fat determination in raw
meat and poultry products is of critical importance for
maximizing profitability. This allows manufacturers to more
precisely control their raw material and blending costs by
minimizing use of more expensive lean meat.
Our ProFat system provides an extremely powerful method
for fat determination. In contrast to NIR based methods,
the ProFat analyzes an entire sample up to 5 grams. The
system features a rapid 2 minute test, and can be easily
placed at-line.
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Its use of an extremely accurate AOAC based drying
process, and its ability to analyze an entire sample, allows
it to produce results with significantly better accuracy than
any NIR based process. The testing process is as simple
as spreading the sample on a pad and pressing “START”.

“We are a large ground beef processor in Wisconsin. We like the
ProFat because it is easy to use & more accurate on fat results.”
Sue Stuckart / QA Manager ER
American Foods Group

“We are a ground beef processor and use the CEM ProFat system
to measure fat contents. We find the ProFat to give us quick and
accurate fat results and we no longer have to use hazardous
chemicals to determine our fat contents.”
Kerry Pozulp / Plant Manager
Cherry Meat Packers (Chicago, IL)

“Currently we use the CEM ProFat machine to check fat on ground
turkey products. The quality of accuracy and speed of the machine
works very well with our production demand. We would highly
recommend this machine.”
Sandy Tauer / QC Manager
Turkey Valley Farms (Marshall, MN)

“DG Foods, LLC has used the ProFat system for over 5 years.
The machine has accurately provided quick results, allowing us
to produce a quality poultry product and maintain production
efficiency. We have been pleased with the machine and CEM
customer service.”
Shantay Thompson / Quality Manager
DG Foods, LLC
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Meat & Poultry Industry

The Gold Standard for Least Cost Formulation
• Best in class technologies available for moisture, fat, and protein
• Push fat to the maximum allowable limit
• Optimize moisture/protein ratio
Meat processors are faced with significant economic
pressures to maximize narrow margins in an environment
with fluctuating prices and availability of raw materials.
Least Cost Formulation (LCF) is an important tool for
optimizing low cost materials in products that allow
the least cost, which still meets required ingredient
constraints. Using LCF means that ingredient composition
can be fluctuating to achieve the most cost effective
production route.
Our technology is ideal in LCF processes, as it maintains
rapid and accurate results for product testing as
ingredients change. The ORACLE NMR system requires no
methods or calibrations for fat analysis of any processed
or raw meat sample. No matter how your ingredients or
composition changes, you can be confident you are getting
an accurate fat result in less than 5 minutes. This is ideal
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for products such as hot dogs, and sausages, where the
compositions can constantly change. The ORACLE provides
the unparalleled ability to push fat levels to the limit under
any formulation. This is a significant benefit for profitability.
As a separate advantage, our technologies allow
unmatched confidence in maximizing added water. Our
iPower technology, used in the SMART 6™ system, provides
a direct and rapid (< 3 min) moisture analysis for processed
and raw meat samples. Complementary to this, our Sprint
system allows for rapid (< 3 min) protein detection in
processed meat samples. These tools used individually or
together, provide profitability by improving moisture/protein
ratio and maximizing allowable added water.

“When the time came to replace an NIR based system, I opted for a
CEM system. The main reason was the calibration process required
for the NIR system being very labor extensive (~ 100 samples per
product type) and we have several product types with various fat
ranges. The economical aspect was also a factor in our purchase
decision because of the added cost of calibration process with the
NIR.” (Rose Packing manufacturers sausage, hams, bacon, and
cured meat products)
Maria Maris / QC Manager
Rose Packing

“The Sprint unit is both easy to use and an efficient, clean use of
our time in the lab. Successful operation of the unit, by new team
members can be learned quickly. The unit itself is able to keep
up with the high volume of meat samples (including hot dogs,
sausage, hams) we need to analyze every day, without producing
any hazardous fumes or waste into the environment.”
Ryan Krenke, Sr Supervisor / Food Safety & Quality Assurance,
Prepared Foods Division
Tyson Foods

“The CEM NMR fat analyzer runs all our samples quickly and
efficiently. It is easy to use even for new technicians in training.
Klement’s uses this instrument every day for all meat samples
to assure customers and auditors we accurately monitor the
fat percentage in all products. The CEM Sprint system has also
allowed us to quickly and easily measure protein in our products.”
(Klement Sausage Co. produces a variety of meat products
including fresh, cooked, summer, and bologna sausages).
Sarah Goran/ Quality Assurance Supervisor
Klement Sausage Co., Inc.

“Tip Top Poultry uses CEM’s systems for moisture, fat, and protein
testing in a variety of raw and cooked chicken products. We prefer
CEM’s NMR technology over NIR for fat analysis and have found
the technology effective, reliable, and rapid. Additionally, the Sprint
system has saved us considerable money by allowing us to test
protein in house. We conduct comparison sample testing using
other method(s) or an outside laboratory and CEM’s results are
consistent.”
Jana Weidemann / Technical Service Director
Tip Top Poultry
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ORACLE Universal Fat Analyzer
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The first ever
rapid fat
analyzer with
no method
development.

Overview

Features

ORACLE is the first ever rapid fat analyzer with No Method
Development. It can analyze any food sample in less than
30 seconds, and offers unmatched repeatability versus
wet chemistry techniques. This is based on a revolutionary
advancement of NMR technology developed in 2016 that
completely isolates detection of protons on fat molecules
from all other NMR signals. To date, this performance has
not been achieved with existing rapid technologies (NMR,
NIR, FT-NIR).

• Analyze virtually any food product without
wet chemistry
• No method development
• More repeatable than extraction techniques
• Options for rapid moisture/solids and sample
automation (up to 100 samples)

Validation
• AOAC Official Method 2008.06
(Moisture and Fat in Meats)
• AOAC PVM 1:2004
(Moisture/Solids and Fat in Dairy Products)
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ORACLE

Benefits

ORACLE Fat%
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Accurate Fat Results
in 30 Seconds

R2=0.99948

ORACLE was verified with over 30 Certified Reference
Materials (CRM’s) sourced from Europe and USA. The blue
data in the graph shows the linearity between the CRM
reference results and the ORACLE rapid fat results. The
orange data in the chart shows the comparison between
the outside lab reference results and ORACLE.
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No Method Development
ORACLE is the first ever rapid fat analyzer that
requires absolutely no method development. At the
touch of a button, ORACLE can analyze fat in any food
sample with reference chemistry accuracy, without any
prior knowledge of the sample matrix and composition.
Simply press the run arrow, and in 30 seconds the
ORACLE delivers an exceptionally accurate and precise
fat result. It’s really that simple.

Analyze Virtually Any Food Sample
Meats

Dairy

Processed
Foods

Powders

Beef

Butter

Chips & Crackers

Cheese

Chicken

Cheese

Coffee Creamer

Coffee Creamer

Cod

Cream (Heavy)

Cookies

Dairy

Duck

Egg Whites

Dog Food

Formula (Infant)

Lamb

Formula (Infant)

Dough

Gravy

Pork

Ice Cream Mix

Dressings

Milk

Salmon

Milk

Mayonnaise

Non-Dairy

Turkey

Sour Cream

Noodles

Wheat Flour

Venison

Yogurt

Nutritional Drinks

Whey
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ORACLE NMR Technology
This newly developed technique, achieved in 2016, completely isolates the detection of
the proton signal in fat molecules from all other compositional proton sources
(i.e. protein, carbohydrate, ash) making universal fat analysis possible.
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Consistent

Versatile

All ORACLE systems are
manufactured and designed
to produce the same results
worldwide, making the system
an ideal solution for corporations
seeking to standardize rapid
instrumentation. Alternative rapid
fat analyzers are susceptible to
differences in optics and system
components, which prevents
them from transferring methods
between various locations. That
means that each system requires
unique method development, which
ultimately translates to extensive
time and capital costs. Plus, there’s
no guarantee that the results will
match. Not so with the ORACLE.

ORACLE is designed to operate in any lab setting, from process control in
food production sites (at-line and in-lab) to certified testing laboratories.
For labs seeking rapid moisture/solids analysis, in addition to fat
analysis, the ORACLE can be paired with the newly developed SMART 6
analyzer for moisture/solids results in about 5 minutes. Alternatively,
labs who run 50 or more samples per day may choose the stand-alone
ORACLE high throughput solution, where samples are dried in an oven
overnight, and subsequently run through the ORACLE in batch mode.

ORACLE System
Universal Fat Analyzer

SMART 6 System
Moisture/Solids Analyzer
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ORACLE

Accessories

ORACLE Robot

Automated
High-Throughput
Processing
Process up to 100 samples unattended. Analyze large batches on
the ORACLE with the high-throughput robot accessory. The robot can
be used with two high-throughput sample conditioning blocks. Data
analysis is stored for each sample and can be reviewed at any time.
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Precision Heater Block

High-Throughput
Sample Conditioning
This accessory is effective for temperature conditioning large batches of up to
50 samples. Pre-dry large batches in a vacuum or convection oven, and condition
in a 50 place high-precision heater block. Individual samples can then be run
sequentially on the ORACLE in less than 30 seconds.

Sample Pads

Trac Film

ORACLE Tubes

These pads are tested to ensure
they meet the requirements for
absorbency, moisture content, and
mechanical strength. They are
approved for use in AOAC methods.

Our proprietary Trac FilmTM sample
wrap consists of proton-free
components designed to be used
with the ORACLE system. Trac Film
ensures an absolute minimum
interference for fat determination
by NMR. Each batch is individually
tested to ensure that this standard
is continuously met.

These specialized tubes are for
holding samples in the ORACLE.
Like Trac Film, ORACLE tubes are
designed to minimize interference
and ensure accurate fat analysis.

13

ProFat Raw Meat Fat Analyzer
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A rapid and
affordable
fat analyzer
for raw/preblended meat.

Overview

Features

Rapidly determine fat, moisture, and protein content of
raw and pre-blended meat with the ProFat system. This
compact system can be placed at-line and allows for
process control, using least cost formulation. The ProFat
is an economical solution that provides highly accurate
and repeatable fat analysis. This is based on the ProFat’s
ability to analyze the entire sample, which is more accurate
than near-infrared (NIR) techniques that only analyze a
small sample area.

• Accurate fat analysis of raw meat in < 2.5 minutes
• Provides easy verification of in-line X-ray
or NIR systems
• Does not drift, and requires no recalibration
• Implements least cost formulation

Validation
Based on the application of AOAC 985.14

15

ProFat

Key Technology

Analyze your Entire Sample
A benefit of the ProFat system is that it analyzes an entire meat
sample, up to 5 g in size. The ProFat process is based on an entire
sample microwave drying process with fat determination, using a builtin balance. This is unique compared to near infrared (NIR) technologies
that measure only very small areas of a sample. For meat samples
this is useful as sample inhomogeneity is a well-known issue.

Traditional NIR Technology
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Both transmissive and reflectance based NIR
technologies analyze only small sample areas when
taking measurements. Sample inhomogeneity can
result in significant errors in fat results. These
limitations require the need for frequent, costly
calibration maintenance and validation.

Samples

Beef
Cheek Meat
Diaphragms
FC Bull Meat
Fine Textured Lean
Head Meat
Hearts
Lean (Inedible)
Lips
Livers
Lungs (Lean)
Lungs (Regular)
Skeletal Trim
Spleens
Tripe
Weasands

Chicken
Breast (Chunk)
Breast (Skinless)

Breast (With Skin)

Skeletal Trim

Spleens

Drums (Skinless)

Whitefish (Whole)

Stomachs

Fat (30%)

Mutton

Turkey

Fat (Unrendered)

Livers

Breast (Skinless)

Hearts

Skeletal Trim

Drum (Skinless)

Fat (20%)

MDB

Fat (Unrendered)

MDB (15% Fat)
MDB (18% Fat)
MDB (22% Fat)
MDB (30% Fat)
Meat
Nuggets Blend
Skin
Thighs (Skinless)
Thighs (With Skin)

Fish

Pork

Ground Meat

Cheek Meat

MDB

Diaphragms

MDB (18%)

Esophagus Meat

MDB (20%)

Head Meat

Scapula

Hearts

Skin

Jowls (Skinned)

Tender

Livers

Thigh Meat

Livers (Inedible)

Whole (Emulsified)

Lungs

Wing

Salivary Glands

Lamb

Skeletal Trim

Livers

Snouts

Lungs

Sow Meat (Heavy)

Accessories

Printer Option

Sample Pads

Monitor Kit

Print sample results directly from
the ProFat. The printer is located
inside the system, thereby not
requiring extra space.

These pads are tested to ensure
they meet the requirements for
absorbency, moisture content, and
mechanical strength. They are
approved for use in AOAC methods.

The kit includes a solution with
measured reference value for
verifying system performance.
17

Sprint Rapid Protein Analyzer
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For rapid, safe,
and direct
determination
of protein.

Overview

Features

The Sprint is an advancement for protein analysis based
on a rapid green chemistry process allowing for direct
protein detection in less than 5 minutes. It replaces the
conventional Kjeldahl method for analysis of dairy and
meat products. Using the Sprint is as simple as weighing
the sample, placing it in the system, and pressing “Start”.

• Direct method for protein, not nitrogen, conversion
• Remarkably easy to use
• More repeatable than Kjeldahl & combustion techniques

Validation
• AOAC 2011.04
• Automates AOAC Methods 967.12,
930.33, and 930.29

Awarded the Presidential Green
Chemistry award in 2009 through the US
Environmental Protection Agency (EPA)
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Sprint

Key Technology

Protein Binding with iTag
All proteins contain amino acids. The basic amino acids that are found in foods are Arginine, Histidine and
Lysine. Our proprietary iTag® solution binds to protein at these three amino acid sites using an acid group.
The aromatic portion of the iTag molecule absorbs light and is easily detected with a colorimeter.

Lysine

Histidine

Arginine

N2N

O

O

NH

NH
OH

N2N

N2N

Acid
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O
S ONa
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Aromatic group that
absorbs light and
appears orange

NH
NN2

O

OH

OH
NH

NN2

Our Process, More Accurate Than Kjeldahl
A pre-determined amount of iTag solution is added to a sample, then homogenized
to release the proteins. The iTag molecules bind to the proteins, and are removed
from solution. The remaining iTag is drawn up through a disposable filter into the
built-in colorimeter. The amount of iTag bound to the protein is determined and the
results displayed. The entire process takes only 2 – 3 minutes for most samples,
and yields results that are more accurate than Kjeldahl or combustion techniques.

Sprint Publications
• Park, C.W..; Parker M., Drake M.A., J. Dairy Sci. 99,
4303-4308 2016
• Paiva, I.M. et al., Rev. Inst. Laticínios Cândido Tostes,
Juiz de Fora, 70, 192-199 2015
• Campbell, R.E..; Boogers I.A.L.A., Drake M.A., J. Dairy Sci.
97, 1313-1318 2014
• Park, C.W..; Bastian E., Farkas, B., Drake M.A., J. Food Sci.
2079, C19-C24 2014

•D
 esai, N.T.; Shepard L.; Drake M.A., J. Dairy Sci.
96, 7454-7466 2013
• Listiyani, M.A.D. et al., J. Dairy Sci. 94, 4347-4359 2011
• Campbell R.E.; Miracle R.E.; Drake M.A., J. Dairy Sci.
94, 1185-1193 2011
• J.K. Amamcharla, L.E. Metzger, J. Dairy Sci. 93, 3846-3857 2010
• Zhao D.; Jai V.; Farkye N.Y. T88 J. Anim. Sci. 88, E-Suppl. 2 2010.

Green Technology
No Hazardous Waste
For Disposal
The sample and Sprint’s non-toxic iTag solutions
are environmentally friendly. Sprint generates no
hazardous waste at all. So, not only do you enjoy
better results, you also help the environment and
save money by removing hazardous waste disposal
costs, while making your workplace safer.

Ideal Samples

Dairy

Beverages

Meat

Other

Cheese

Energy drinks

Bologna

Egg

Cream

Frappuccino®

Chicken Broth

Pea Protein

Ice Cream

Nutritional Drinks

Hot Dogs

Protein Alternatives

Milk

Protein Drinks

Pork Sausage

Soy Protein

Sour Cream

Turkey Sausage

Whey Protein Concentrate
Yogurt

Accessories

Sprint Paks

Sprint Standards Kit

Static Elimination Device

Kit includes necessary items for
running samples on the Sprint.

Includes 5 vials of standard
reference material with certified
protein analysis for confirming
Sprint unit performance.

Aids in speed and accuracy when
analyzing dry powdered samples,
or when analyzing in a low humidity
environment.
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Phoenix Ash/Bone Content Analyzer
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Unmatched
versatility and
speed in
a rugged,
easy-to-use
system.

Overview

Features

Ash samples with unmatched speed, safety, ease-of use,
and energy savings with the Phoenix™ Microwave Muffle
Furnace. This system will help improve your process
control, allow for rapid adjustments, and reduce
out-of-specification products.

• Rapid 15 minute ashing of food samples

This system can perform many high temperature
applications up to 97% faster than traditional
muffle furnaces.

• Direct bone determination for mechanically
separated products
• Safer and more efficient than conventional
muffle furnaces

Validation Methods
AOAC official methods 923.03 (flour), 930.30 (dried milk),
945.46 (milk), 935.42 (cheese), 920.153 (meat), 942.05
(animal feed), 938.08 (seafood)

Over 5,000 microwave muffle
furnaces sold worldwide
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Phoenix

Benefits

Safety
The Phoenix provides the unique
ability to put your samples into
the furnace at room temperature.
This protects the operator from
rapid sample decomposition
upon initial placement that can
result in dangerous flames and
heat. This is due to the ability of
the Phoenix to rapidly increase
the furnace temperature after
the method is started.

Ease-of-use
Conventional muffle furnaces are
kept hot and therefore often require
an initial “pre-burn” step to avoid
excessive initial burning of the
sample. This is typically done with
the use of a Bunsen burner which
requires extra effort and time.
With the Phoenix, the sample can
be inserted at room temperature
with a rapid temperature ramping
that eliminates the need for a
“pre-burn” step. This significantly
simplifies the work flow.

Energy Savings
Due to the unique temperature
ramping capabilities of the Phoenix
system, it can be left idle in a
non-heated state. This results
in significant energy savings
versus conventional muffle
furnaces that are kept constantly
in a high temperature state.

800° C
700° C
600° C
500° C
400° C

Typical Temperature Ramping of Phoenix

300° C
200° C
100° C
0
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Food/Feeds Ashing Applications

Sample

Crucible

Weight (g)

Temp (° C)

Time (min)

Beef Liver

20 mL – CEM Quartz

2

950

30

Cat Food (canned)

20 mL – CEM Quartz

2-5

600-950

10-90

Dog Food (dry)

20 mL – CEM Quartz

2.5

575

30

Eggs

20 mL – CEM Quartz

5

925

20-35

Feed, poultry layer

20 mL – CEM Quartz

2

600

10

Feed, turkey

20 mL – CEM Quartz

2

600

20

Flour, soy

20 mL – CEM Quartz

1

935

15

Flour, wheat

20 mL – CEM Quartz

2

935

10

Lactose

20 mL – CEM Quartz

5

550

30-35

Meat & Bone Meal (dog)

20 mL – CEM Quartz

2.5

575

10

Milk, powdered

20 mL – CEM Quartz

2

935

10

Noodle Mix

20 mL – CEM Quartz

3

935

15

Oil (residual)

50 mL – porcelain

50*

540

75

Oil (soybean)

25 mL – porcelain

10

600

10

Rice Germ & Bran

20 mL – CEM Quartz

2

550

20

Salts

20 mL – CEM Quartz

10

350

10

Starch, corn

20 mL – CEM Quartz

2

575

10

Starch, pre-jelled tapioca

20 mL – CEM Quartz

1

650

120

Sugar, granulated**

25 mL – porcelain

10

550

240

Sugar, raw**

25 mL – porcelain

4

550

180

Whey

20 mL – CEM Quartz

2

935

10

*AirWave Configuration / **Sulfated Ash Configuration
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Phoenix
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Configurations

Sulfated Ashing Option

AirWave Option

This Vapor Scrubbing System features a vapor
scrubber to safely remove harmful fumes from
the furnace cavity and neutralize any residual
acid exhausted (sulfur dioxide and nitric acid).
This setup meets ISO 14000 regulations
and can be rapidly disconnected in less than
5 minutes without the use of tools.

AirWave™ provides increased airflow for high
organic sample ashing. This system configuration
meets the most demanding requirements of
large organic samples with ease, and eliminates
volume reduction/carbonization on hot plate
or Bunsen burner. The compressed air driven
exhaust system features no moving parts and
will not require excessive maintenance or clog.

High Temperature
Furnace Setup

High Capacity
Furnace Setup

The High Temperature Furnace holds up to 8 (25 mL)
crucibles up to 1,200° C.

The High Capacity Furnace holds up to 15 (25 mL)
crucibles up to 1,000° C.

Accessories

Crucibles

Ashing Disks

Quartz-fiber crucibles dramatically reduce ashing
times and cools in seconds. The quartz fiber
material allows oxygen to circulate around the
sample speeding combustion. They are disposable
and can withstand temperatures up to 1,000° C.

The ashing disk fits into the crucible and will
extend the crucible life while making removal
of ash easier. A second ashing disk can also
be placed on top of the sample for containing
sample mass of highly combustible materials.

Crucible Tray

Crucible Marking Pen

This tray allows for placement of up to 4 crucibles at a
time into the furnace.

Pen for marking crucibles that withstands
temperatures up to 1,200° C.
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Over 50,000 systems
sold worldwide

CEM has been an
ISO-certified facility
since 1994

All systems serviced
& supported by
experts with an
average of 15 years
of experience

CEM invests 11%
of annual revenue
into R&D, the result...
11 R&D 100 awards

IQ/OQ/PQ Validation
by certified CEM
Technicians

cem.com

United States (Headquarters)
CEM Corporation
PO Box 200
Matthews, NC 28106
800-726-3331
704-821-7015
Fax: 704-821-7894
info@cem.com
France
CEM μWave S.A.S.
Immeuble Ariane
Domaine Technologique de Saclay
4, rue Rene’ Razel,
91892 ORSAY Cedex
33 (01) 69 35 57 80
Fax: 33 (01) 60 19 64 91
info.fr@cem.com

Germany, Austria,
Switzerland
CEM GmbH
Carl-Friedrich-Gauss-Str.9,
47475 Kamp-Lintfort
(49) 2842-9644-0
Fax: (49) 2842-9644-11
info@cem.de

Japan
CEM Japan K.K.
2-18-10 Takanawa, Minato-ku,
Tokyo 108-0074
+81-3-5793-8542
Fax: +81-3-5793-8543
info@cemjapan.co.jp
United Kingdom

Ireland
CEM Technology (Ireland) Ltd.
Sky Business Centre,
9a Plato Business Park,
Damastown, Dublin 15
+353 (0) 1 885 1752
Fax: +353 (0) 1 885 1601
info.ireland@cem.com

CEM Microwave Technology Ltd.
2 Middle Slade, Buckingham Industrial
Estate, Buckingham MK181WA
(44) 1280-822873
Fax: (44) 1280-822873
info.uk@cem.com

Italy
CEM S.R.L.
Via Dell’ Artigianato, 6/8
24055 Cologno al Serio (Bg)
(39) 35-896224
Fax: (39) 35-891661
info.srl@cem.com

B127.3
0817

