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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association,
Inc. and others. However, the Association or its members, jointly or severally, make no guarantee of the results
and assume no liability or responsibility in connection with the information or suggestions herein contained.
Moreover, it should not be assumed that every acceptable commodity grade, test or safety procedure or
method, precaution, equipment or device is contained within, or that abnormal or unusual circumstances may
not warrant or suggest further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The
Association invites comments and suggestions for consideration. In connection with such review, any such
comments or suggestions will be fully reviewed by the Association after giving the party, upon request, a
reasonable opportunity to be heard. Proposed changes may be submitted via the Internet at our website,
www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of
this document by government agencies and others, this document is purely voluntary and not binding unless
adopted by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 10-062
Medical Gases and Equipment Committee

NOTE—Technical changes from the previous edition are underlined.

SECOND EDITION: 2012
FIRST EDITION: 2006
© 2012 The Compressed Gas Association, Inc. All rights reserved.
All materials contained in this work are protected by United States and international copyright laws. No part of this work may be
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any
information storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 14501 George Carter
Way, Suite 103, Chantilly, VA 20151. You may not alter or remove any trademark, copyright or other notice from this work.
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1 Introduction

Food gases include gases used as additives, processing aids, or ingredients. Food gases are supplied to the
food industry in liquid, gaseous, or solid form. Examples of food gases include:

— oxygen, nitrogen, and carbon dioxide, alone or in combination, as modified atmosphere packaging gases;

— carbon monoxide in combination with carbon dioxide and nitrogen as modified atmosphere packaging
gases;

— nitrogen and carbon dioxide as propellant gases for beverages;

— nitrous oxide as a propellant gas for cream;

— sulfur dioxide as a preservative;

— liquid nitrogen and liquid carbon dioxide for freezing and chilling in direct contact with food;
— carbon dioxide for super-critical extraction;

— hydrogen for hydrogenation of fats; and

carbon dioxide for carbonated beverages.

It is reasonable to expect that some food gases will directly or indirectly become a component of food or drink
or will otherwise affect the characteristics of food. To ensure food safety, legislation requires that food and food
gases meet certain standards. Food gas manufacturers should be familiar with federal, state, and provincial
regulations. This publication contains information on applicable regulations and standards, good manufacturing
practices (GMP), standard industry practices, and labeling. Because it may not contain all the information
necessary to comply with federal, state, or provincial regulations, it should be used in conjunction with other
publications and guidelines.

2 Scope

This publication describes current industry practice for firms that engage in manufacturing, packaging, storing,
and distributing food gases that are either supplied in gaseous, liquid, or solid form in various types of
containers or manufactured onsite. It outlines the general requirements that apply to food gas processes and
provides a summary of the applicable federal, state, and provincial regulations together with guidance on how
to meet the requirements of the regulations. It provides reference, where applicable, to product specifications.

Although this publication is primarily applicable to firms engaged in manufacturing, packaging, storing, and
distributing food gases, portions of this publication may also apply to firms that only distribute food gases.

This publication does not apply to the following applications:

fish farm oxygenation;

oxygen bars; or

treatment of water for food applications.

3 Definitions
For the purpose of this publication, the following definitions apply.

3.1 Adapter
Fitting used to connect one type of gas connection to a different type of gas connection.
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3.2 Batch
Quantity of gas that has uniform character and quality within specified limits and is produced according to a
single manufacturing order during the same cycle of manufacture.

NOTE—In a continuous process, a batch is a defined portion of production based on time or quantity.

3.3 Bulk liquid

Gas contained in a stationary, fixed, or permanently mounted vessel.

3.4 Calibration

Process by which an instrument is adjusted to a known standard.

35 Calibration check

Process by which an instrument readout is compared to that of a known standard and no adjustment is
necessary.

3.6 Cleaning

Removal of objectionable matter such as soil or grease.

3.7 Certificate of analysis
Document that lists the specific analytical results of a product or calibration standard.

3.8 Certificate of conformance
Document that provides a written guarantee that a product meets or exceeds the specified parameters.

3.9 Container

Portable compressed gas cylinder or liquid container made in accordance with the U.S. Department of
Transportation (DOT), Transport Canada (TC), or American Society of Mechanical Engineers (ASME)
specifications [1, 2, 3].!

3.10 Contamination
Foreign material that can adversely affect the purity and efficacy of food gases.

3.11 Cryogenic
Refrigerated, liquefied gas having a boiling point below —130 °F (=90 °C) at 14.7 psia (101.3 kPa, abs) [4].?

3.12 Cylinder
Pressure vessel designed for pressures higher than 40 psia (276 kPa, abs) and having a circular cross section.

NOTE—For the purpose of this document, cylinder does not include portable tanks, cargo tanks, tank cars, or multi-unit tank
car tanks.

3.13 Distributor
Firm that resells fully labeled, finished food gases in cylinders or containers.

NOTE—A distributor does not change the product or the labeling in any way.

3.14 Evacuation
Process of removing residual gas.

NOTE—Evacuation is accomplished mechanically by creating a negative atmospheric pressure. Evacuation does not
negatively affect the identity or strength of the final product.

3.15 Food gas manufacturer
Person or establishment that produces food gases, fills food gas containers via liquid-to-liquid, liquid-to-gas, or
gas-to-gas, or re-labels filled containers of food gases.

! References are shown by bracketed numbers and are listed in order of appearance in the reference section.

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure and (kPa, differential) for
differential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide for the Compressed Gas Industry [4].
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3.16 Food additive
Gas that may directly or indirectly become a component of or otherwise affect the characteristics of a food.

NOTE—For additional information, see Sections 201(s) 409 of the Federal Food, Drug and Cosmetic Act and the Canadian
Food and Drug Regulation, Part B, Division 16 [5, 6].

3.17 Food gas
Gases alone or in combination with other gases that are a food or a food additive as defined by 201(f) or 201(s)
of the Federal Food, Drug and Cosmetic Act [5].

3.18 Food safety hazard
Biological, chemical, or physical agent in food or condition of food likely to cause an adverse health effect.

3.19 Generally recognized as safe (GRAS)
Designation made by the U.S. Food and Drug Administration (FDA) given to additives that are considered safe
for use in food.

3.20 Guideline
Nonbinding interpretation of regulations.

3.21 Identity test
Test to determine whether or not a food gas is the specific gas of interest.

3.22 Ingredient
Substance used in the manufacture of food that is still present in the finished product, even in an altered form.

NOTE—Ad(ditives are considered ingredients.

3.23 In-process
Not yet complete.

3.24 Labeling
Labels and other written, printed, or graphic material on a food gas container or wrapper; or written, printed, or
graphic material accompanying a food gas.

3.25 Lot
Identified portion of a batch having uniform character and quality within specified limits.

3.26 Lot number
Distinctive combination of letters, numbers, or symbols from which the complete history of the manufacture and
distribution can be determined.

3.27 Monograph
Specifications and test methods for food gases found in the Food Chemicals Codex [7].

3.28 Pigtail
Flexible piping used to connect a food gas container to a filling system.

NOTE—A pigtail is equipped with a CGA fitting for the specific food gas being filled.

3.29 Processing aid
Substance used during manufacturing to enhance the appeal or utility of a food or food component.

3.30 Quarantine
Segregation and identification of food gases or materials pending a decision on their disposition.

3.31 Residual
Gas remaining in a container.

3.32 Sanitizing
As relates to the food gas industry, means cleaning.
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3.33 Source gas
Bulk or non-bulk supply gas consisting of a single lot.

3.34 Storage tank (stand tank)
Container mounted on a stationary foundation that is designed to store refrigerated liquid or refrigerated
cryogenic liquid.

3.35 Validation
Documented evidence providing a high degree of assurance that a specific process consistently produces a
product that meets its predetermined specifications and quality attributes.

4 Key laws, regulations, and guidelines
4.1 Food, Drug and Cosmetic Act (United States) / Food and Drugs Act (Canada)

The Federal Food, Drug and Cosmetic Act (Act) is a law enacted by the United States Congress. The Food and
Drugs Act is a law enacted by the Canadian Parliament. These Acts include definitions, prohibited acts and
penalties, specific information for food and food additives, and general administrative provisions [5, 8]. The
regulations promulgated under the Food, Drug and Cosmetic Act and the Food and Drugs Act are enforced by
the U.S. Food and Drug Administration (FDA) and the Canadian Food Inspection Agency (CFIA) respectively.

In January 2011, the Act was modified to include provisions of the Food Safety Modernization Act [9]. In
addition to registration required in 4.7 the food gas manufacturers and distributers are required to reqister
under the Act.

Food gas manufacturers shall comply with applicable federal, state, and provincial laws.
4.2 Code of Federal Regulations

In the United States, Title 21 of the U.S. Code of Federal Regulations (21 CFR) Parts 100-199 contain the
regulations applicable to food [10].

421 21 CFR Part 110, Current good manufacturing practice in manufacturing, packing, or
holding human food

21 CFR Part 110 contains the current good manufacturing practices (CGMP) that specify the minimum
requirements for the manufacture, processing, packaging, or holding of food to ensure food safety. The CGMP
regulations are general in nature and are not specific for food gas manufacturers. All food gases manufacturers
should be familiar with these regulations.

4.2.2 21 CFR Part 170, Food additives

21 CFR Part 170 contains the general requirements for food additives. This regulation defines food additives as
all substances not exempted by Section 201(s) of the Food, Drug and Cosmetic Act, the intended use of which
results or may reasonably be expected to directly or indirectly result in their becoming a component of food or
otherwise affecting the characteristics of food. It also provides definitions for terms used in conjunction with the
term “food additive” and discusses the principles for evaluating the safety of food additives including the safety
factors to be considered and the eligibility for classification of a food additive as generally regarded as safe
(GRAS).

This regulation defines a food contact substance as any substance intended for use as a component of
materials used in manufacturing, packing, packaging, transporting, or holding food if such use is not intended to
have any technical effect on the food.

4.2.3 21 CFR Part 171, Food additive petitions

21 CFR Part 171 contains the general and specific requirements related to petitioning the FDA to classify a
substance as a food additive.
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