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Determination 

UNITED STATES INTERNATIONAL TRADE COMMISSION 
Washington, D.C. 20436 

Investigation No. 751-TA-4 

SYNTHETIC L-METHIONINE FROM JAPAN 

On the basis of the record !/ developed in investigation No. 751-TA-4, 

the Commission unanimously determines, pursuant to section 751 of the T3riff 

Act of 1930, that no industry in the United States would be materially injured 

or threatened with material injury, n~r would the establishment of an industry 

in the United States be materially retarded, by reason of imports of synthetic 

L-methionine from Japan covered by antidumping order T.D. 73-188, if the order 

were modified to exclude synthetic L-methionine. 

Background 

This is a section 751 review of a prior Commission determination. On 

May 14, 1973, in Synthetic Methionine from Japan, Inv. No. AA1921-115, T.C. 

Pub. No. 578 (May 1973) the Commission determined, pursuant to the Antidumping 

Act, 1921, that an industry in the United States was being injured by reason 

of imports of synthetic methionine from Japan determined by the Secretary of 

the Treasury to be sold, or likely to be sold at less than ~air value. The 

Department of the Treasury published its finding of dumping in the Federal 

Register on July 3, 1973 (38 F.R. 18382). 

On December 15, 1980, the Commission received a request to review its 

determination of injury in investigation No. AA1921-115 with respect to 

synthetic L-methionine. The request was filed by Kyowa Hakko U.S.A., Inc., an 

importer of synthetic L-methionine from Japan. 

1/ The "record" is defined in sec. 207.2(j) of the Commission's Rules of 
Practice and Procedure (19 CFR 207.2(j)). 
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On April 15, 1981, the Commission published notice in the Federal 

Register of the proposed institution of a section 751 review investigation 

regarding synthetic L-methionine from Japan (46 F.R. 22087). Interested 

persons were given 30 days in which to comment. No comm.ents adverse to 

institution of the investigation were received. 

The Commission instituted review investigation No. 751-TA-4 on May 28, 

1981. The purpose of the investigation was to determine whether an industry 

in the United States would be materially injured or threatened with material 

injury, or the establishment of an industry in the United States would ~e 

materially retarded, if the antidumping order regarding synthetic methiontne 

from Japan were modified to exclude synthetic L-methionine. 

Notice of the institution of the Commission's investigation was published 

in the Federal Register on June 5, 1981 (46 F.R. 30216). The notice gave 

interested persons 14 days in which to request a public hearing. No such 

request was made and no public hearing was held. The Commission vote on this 

investigation was held in publ c session on July 14, 1981. 
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VIEWS OF THE COMMISSION 

Determination 

On the basis of the record in investigation No. 751-TA-4, we determine , 

pursuant to section 75l(b) of the Tariff Act of 1930 (19 U.S.C. § 1675(b)), 

that no industry in the United States would be materially injured or 

threatened with material injury, nor would the establishment of an industry in 

the United States be materially retarded, by reason of imports of synthetic 

L-methionine from Japan covered by antidumping duty order T.D . 73-188, if the 

order were modified to exclude synthetic L-methionine. 1/ 

Background 

On July 27, 1972, the Treasury Department received a complaint from 

Monsanto Commercial Products Co. alleging that synthetic methionine from Japan 

was being imported into the United States in violation of the Antidumping Act, 

1921. Monsanto, which was, and still is, a producer of calcium salt of 

methionine hydroxy analogue (MHA), included specific information concerning 

DL-methionine imports only. 2/ On the basis of the Monsanto complaint, 

Treasury began an antidumping proceeding on August 25, 1972. }/ 

Treasury's determination of sales at less than fair value was made on 

F~bruary 12, 1973. ~/ Then, on May 14, 1973, the Commission deter mined that 

1/ Classified under item 425.0420 of the Tariff Schedules of the United 
Stites (TSUS). That TSUS i~em inclu~es all methionines and is a statistical 
annotation under item 425.04, amino acids. 

2/ Letter from D. A. MacDonald, Director of Sales, Monsanto, to R. J. 
Giadonato (July 24, 1972). 

3/ Antidumping Proceeding Notice, Federal Register on August 31, 1972 (37 
F.R. 17768). 

4/ 38 F.R. 4524 (February 15, 1981). 
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an industry was being injured by the importation of synthetic methionine from 

Japan. ~_/ The Treasury Depa,rtmen-t published -its finding of dumping in the 

Federal Register on July 3, 1973 (37 F.R. 18382). The scope of the 

Commission's determination remains unclear, specifically as to whether the 

determination was intended to include synthetic L-methionine. !!._/ Treasury 

interpreted the finding a.s encompassing all synthetic methionine from Japan, 

including synthetic L-methionine. ]_/ 

On December 15~ - 1980, Kyowa Hakko U.S.A., Inc., an importer of synthetic 

L-methionine from Japan, filed a request with the Commission for review of its 

determination of injury in Inv. No. AA1921-115,. with respect to synthetic 

L-methianine. §._/ 

Following a request for public comments, the Commission voted to 

institute investigation No .. 751-TA-4 on May 28, 1981. !/ The notice of 

5/ Synthetic Methionine from Japan, Inv. No. AA1921-115, T •. c. Pub. 578 (May 
19l3). 

6/ The "Statement of Reasons" accompanying the determination focuses on the 
in]ury caused by synthetic methionine sold in the animal feed market, i.e., by 
DL-methionine. The discussion about whether a distinction should be made on 
the basis of use at 3-4, n.3, is directed solely at DL-methionine. 

The c'ommission staff defined "synthetic methionine" to include only 
DL-methionine; it defined L-methionine as "natural methionine." These 
definitions appeared in both the questionnaires and the staff report. Staff 
report on investigation No. AA1921-115 at 3,4,50, and 69; Questionnaires sent 
to purchasers, importers, and U.S. producers in invest.igation No. AA1921-11S. 

7/ Letter from Edward L. Morgan, Ass't Secretary of the Treasury, to H. 
William Tanaka (July 3, _1973). 

8/ Letter from Kohta Fujiwara, Marketing Manager, Kyowa Hakko U.S.A., Inc., 
to-the Secretary of the Commission (December 10, 1980). 

9/ This proceeding has been styled as a section 7Sl(b) investigation rather 
than a proceeding under section 207.46 of the Commission's Rules -of Practice 
and Procedure (19 CFR § 207.46 (1980)). Section, 207 .. 46 provides for the 
modification or clarification- of a determination, but limits such · 
clarific?-tions to those made "within a reasonable time." Eight years have 
elapsed ~s-irice th.e determination in investigation No. AA1921-11S. No importer 
of · L-methionine from Japart or government agency sought such clarification 
(footnote continued) 
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institution was published in the Federal Register on June 5, 1981 (46 F.R. 

30216). 

The Domestic Industry . 

The domestic industry consists of all domestic producers of a like 

product or those producers whose total output of the like product constitutes 

a major portion of domestic production of that product. 10/ A like product is 

a product which is like, or in the absence of like, most similar in 

characteristics and uses with, the imported product which is the subject of 

the investigation. _!l./ 

We find that there is no domestic product which is "like" synthetic 

L-methionine, the imported product under review. The "like product", 

therefore, consists of those forms of synthetic methionine produced in the 

United States, which are most similar in characteristics and uses to synthetic 

L-methionine. 

Methionine can occur naturally or be synthesized chemically. IJ:_/ It is 

an amino acid and, thus, is one of the chief constituents of protein. As 

methionine cannot be synthesized by the human body, it must be obtained 

through the diet. Normally, people obtain all the methionine they need from 

9/ (footnote continued) during that period. Si nce review under section 
207.46 of the rules is foreclosed by the passage of time, we have turned to 
section 751(b) as the appropriate means for review. We have, in addition, 
provided Commerce with an advisory recommendation under section 75l(c) 
regarding unliquidated duties. See fn. 35, infra. 

10/ Section 771(4)(A) of the Tariff Act of 1930 (19 U.S.C. §1677(4)(A)). 
U/ Section 771(10) of the Tariff Act of 1930 (19 u .. s.c. §1677(10)). 
U/ There is no known commercial method for extracting L-methionine from 

natural sources. 
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sources such as meat, eggs, and milk. The methionine form present in these 

foods, and the only form to occur in nature, is L~methionine. _!l/ Synthetic 

L-methionine thus serves as a source of methionine for those who cannot obtain 

the required amounts from foodstuffs because of illness or allergies. 

There are five types of synthetically produced methionine: L-methionine, 

DL-methioni_ne feed grade, DL-methionine U.S.P. (or N.F.) grade, D-methionine, 

and cal~Lum_ salt of methionine hydroxy analogue (MHA). Of the five, only 

DL-methionine feed grade and MHA are produced in the United States. Both of 

these types differ significantly from L-methionine in physical properties, 

production processes, costs, and uses • 

. Synthetic L-methionine is a chemical compound synthesized from two 

petrochemicals, acrolein and methyl mercaptan. These two chemicals are put 

through a series of reactions to yield DL-methionine, from which L-met:hionine 

can be derived through further processes. In appearance, synthetic 

L-methionine is a white crystalline powder. 

There are two principal uses for synthetic L-methionine. One is to 

enrich soy-based infant formulas for babies who are allergic to milk protein. 

The other is in intravenous feedings of hospitalized people. All U.S. 

consumption of synthetic L-methionine is supplied by imports. 

DL-methionine is a mixture of equal amounts of D- and L-methionine. 14/ 

-
13/ Because a solution of L-methionine rotates polarized light to the left, 

this form of methionine is said to be levorotatory, or "L-". See Staff report 
at A-2. 

14/ In solution, D-methionine rotates poiarized light to the right, i.e~, is 
dextrorotatory or "D-". It counteracts the leftward effect of the · 
L-methionine and leaves the DL form optically inactive. Thus, a solution of 
DL-methionine does not rotate polarized light at all. See Staff report at A-3. 
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DL-methionine feed grade is slightly yellowish in color. _!2/ As a prior stage 

in the synthesis of L-methionine, DL-methionine necessarily is less costly to 

produce. 16/ 

The major use of DL-methionine feed grade is as a nutrient added to the 

feed rations of poultry and swine. A tiny percentage of U.S. purchases of 

DL-methionine is for use in the production of cephalosporin antibiotics. In 

this use., DL-methionine is an intermediate in a manufacturing process of which 

the end product is for human consumption. 17/ Together, these two uses 

account for nearly 100 percent of U.S. consumption of DL-methionine feed grade. 

Calcium salt of methionine hydroxy analogue, or MHA, is the one synthetic 

met~ionine form to be produced only in the United States. It has a chemical 

formula distinct from that of the other methionine forms. MHA is not an amino 

acid and cannot supply people with their methionine requirement. The only 

commercial use of MHA is as a dietary supplement in animal feed. Production 

of MHA begins with the same two petrochemicals with which DL-methionine 

production begins. The two manufacturing processes are substantially 

_!21 In contrast, DL-methionine U.S.P. (or N.F.) grade is whiter in color. 
DL-methionine feed grade changes color as it is refined into U.S.P. grade. 
Both grades, however, are of the same methionine form and therefore have the 
same chemical formula, are optically inactive, and represent the same mixture 
of D- and L-methionine. The only significant differences are in the higher 
purity level of the U.S.P. grade and in its higher cost due to the additional 
purification processes. See Staff report at A-3. 

16/ D-methionine is merely a by-product of the isolation of L-methionine; 
it-Currently has no commercial use. 

17/ Food and Drug Administration regulations relating to amino acids in 
special dietary and nutritional additives permit the use of DL-methionine in 
all non-infant products. 21 CFR § 172.320 (1980). However, nearly all 
therapeutic nutrients for humans now contain only synthetic L-methionine. 
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similar and cost-competitive. 18/ 

Neither of the two domestically produced types qualifies as a product 

"like" synthetic L-methionine : MHA has a chemical formula different from that 

of synthetic L-methionine and is not an amino acid; DL-methionine feed grade 

has physical properties different from L-methionine (optical inactivity and a 

yellowish color) though it shares the L form's chemical formula. Synthetic 

L-methionine' s commercial uses are exclusively 1n human nutrient marke·ts; 

MHA' s are exclusively in. animal feed markets. DL-methionine is used primarily 

in animal feed and its one pha:rmace.;tical use- is one in which L-methionine is 

not used. Therefore, we find that there is no product manufactured in the 

United States which is '''like" synthet·ic: L-methionine within the meaning of 

section 771(10) of the Tariff Act. of 1930 (19 U.S.C.. 1677(10)). 

In the absence of such a produc·t, we now turn to a determination of 

which domestic product is most similar in characteristics and uses to the 

article under review. The domestically produced good which is "most similar" 

to the imported product is synthetic methionine of the DL and MHA forms. The 

slight difference in the chemical formulas of DL-methionine and MHA is not a 

determining factor in the marketplace. They are commercially fungible as 

forms of synthetic methionine used in animal feed additives, • 

We find, therefore, that the appropriate industry for the purposes of 

18/ Staff report at A-5 and A-7. 
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this investigation is the domestic producers of DL-methionine and MHA. '!:J_/ 

Degussa Corp. is the only producer of DL-methionine located in the United 

States. Monsanto and duPont are the two companies which produce MHA 

domestically. 

Material injury or threat of material injury 

We conclude that modification of the synthetic methionine antidumping 

order 20/ to exclude synthetic L-methionine will not result in material injury 

or the threat thereof to a domestic industry. Sales of imported synthetic 

L-methionine have no impact on domestically produced DL-methionine or MHA. 

L-methionine occupies a distinct segment of the methionine market. The 

major market for L-methionine is in soy-based infant. formulas for babies 

allergic to the protein in cow's milk. Infant formula manufacturers account 

for more than three-quarters of U.S. purchases of L-methionine. The Foo& and 

Drug Administration (FDA) does not permit the use of either MHA or 

DL-methionine as a food additive in infant formulas, 21/ so neither of these 

products could compete with L-methionine in its major market. 

The other commercial markets for L-methionine are in the production 0
1

f 

intravenous solutions and infant food additives. 22/ In these markets, MHA 

19/ Chairman Alberger notes that the above analysis ·of "domestic industry" 
and"like product" is technically correct, but may be overly tedious. In his 
view, the overriding objective here is to find whether any relevant industry 
is injured by the imports in question. The industry worthy of analysis 
clearly is the producers of methionine products, and they really do not 
compete with the imports in question. Thus, the case is qu{te easy and need 
not be ~omplicated by extensive analysis. 

20/ T.D. 73-188. 
21/ 21 CFR § 172.320(a) (1980); Staff report at A-3,8. 
22/ Staff report at A-7~8. 
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would be unacceptable because it is not an amino acid and cannot supply people 

with their methionine requirement. FDA regulations, therefore, do not permit 

its use as a special dietary or nutritional additive in foods intended for 

human consumption. 23/ Although FDA regulations permit the use of 

DL-methionine in non-infant nutritional preparations, recent studies of 

DL-methionine utilization in human beings have shown that D-methionine is 

poorly utilized by the human body. 24/ When human beings consume 

DL-methionine, large amounts of D-methionine are not metabolized and are 

excreted in the urine. 25/ The use of DL-methionine in therapeutic nutrient 

products has virtually disappeared. Most, if not all, manufacturers of 

intravenous solutions and non-infant nutritional preparations use only 

L-methionine. 26/ Neither domestically produced DL-methionine nor MHA would 

be a satisfactory substitute for L-methionine in nutritional preparations. 

Sales of imported L-methionine from Japan in the therapeutic nutrient market 

do not represent a loss to a Q.S. indus~ry. 

Conversely, imported synthetic L-methionine could not penetrate markets 

currently held by domestic DL-methionine feed grade or MHA. Almost all 

U.S.-produced DL-methionine and MHA is used as a supplement in animal and 

poultry feeds. 27/ Although it is theoretically possible to use L-methionine 
'\._ 

23/ 21 CFR § 172.320 (1980). Animals, unlike humans, can convert MHA into 
methionine amino acid in their bodies. Consequently, MHA's commercial use is 
as a dietary supplement in animal feed. FDA regulations list MHA as a 
suitable dietary supplement for animals. 21 CFR § 582.5477 (1980), 

24/ See, generally, the articles cited in Staff report at A-8, fn. l & Z ~ 

25/ Staff report at A-8. 
26/ Id. 
21! DL-methionine feed grade competes with MHA in the animal feed market. 

DL-methionine is slightly more efficient than MHA, such that 1 pound of 
DL-methionine is equivalent to 1.2 pounds of MHA. The_ two are, however, 
competitively priced. Staff report at A-6-7. 
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in animal feed, as a practical matter, this is never done. Poultry, swine, 

and certain other animals can metabolize both D-methionine and L-methionine. 

DL.-methionine, therefore, is nearly as efficient as L-methionine and a good 

deal cheaper, since the extra production processes required to separate and 

purify L-methionine greatly increase its cost. 28/ The average per unit value 

of DL-methionine feed grade was $1.14 per pound in 1979, while that of 

L-methionine was approximately $15.00 per pound. 29/ Similarly, while MHA is 

slightly less efficient than DL-methionine, it is competitively priced, and 

shares DL-methionine's cost advantage over L-methionine. 

A small percentage of DL-methionine has been consumed in the production 

of cephalosporin antibiotics. 30/ These antibiotics are fermented from a 

mold, celphalosporin acremonium, which requires methionine in its diet. 

DL-methionine satisfies the mold's methionine needs and, in addition, is a 

source of sulphur. 1J:_/ Hence, L-methionine has no inherent advantage over 

DL-methionine and may even be at a disadvantage. In view of the wide 

disparity in the prices of L-methionine and DL-methionine and the absence of 

any advantage from using L-methionine, there is no reason for an antibiotic 

producer to switch. 

28/ Staff report at A-4. 
29! Staff report at Table 1, p. A-45. This disparity has existed for some 

time. In 1963, the per unit values of DL-methionine and L-methionine from 
Japan were $1.46 per pound and $5.45 per pound respectively; the per unit 
values of German DL-methionine and L-methionine were $.90 and $10.62 
respectively. Staff report on Investigation No. AA-1921-115, at Table 5, 
p. 50. 

30/ Staff report at A-8. 
31/ Letter from C. Harvey Bradley, Jr., General Counsel of Eli Lilly and 

co-=-:- to the Secretary of the Tariff Commission (Februa~y 26, 1973) (Exhibit B. 
of attached letter). 

' I . ~ • 
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We conclude that imported L-methionine from Japan does not compete with 

domestically produced varieties of synthetic methionine. Synthetic 

L-methionine occupies a discrete and insular section of the methionine 

market. Under current market conditions, DL-methionine or MHA could not or 

would not be used in place of L-methionine or vice versa. 

Material retardation of the establishment of a domestic industry 

Modification of the synthetic methionine dumping order will not 

materially retard the establishment of a synthetic L-methionine industry. 

During the period covered by the dumping order, there were no attempts to 

begin production of synthetic L-methionine in the United States. 32/ The 

staff was unable to uncover any indication that any firm considered commencing 

production of L-methionine in the United States, or that any firm decided to 

forego such production for reasons related to the importation of synthetic 

L-methionine from Japan. 33/ 

No company reported plans to commence L-methionine production in the 

future. 34/ The unsubstantiated possibility that modification of the 

antidumping order to exclude methionine will materially retard the 

establishment of a domestic industry is pure speculation and an insufficient 

basis for retaining the dumping order. 

32/ The issue Qf material retardation relates to the establishment of an 
industry producing a "like" product, i.e., synthetic L-methionine. 

33/ Staff report at A-6. 
34/ Id. 
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Conclusion 

After review of the information developed in the course of this 

investigation, we determine that the antidumping order, T.D. 73-188, should be 

modified to exclude synthetic L-methionine from Japan. 35/ 

35/ The Department of Commer~e has asked us to recorrunend a date as of which 
th;-dumping order should be revoked pursuant to section 75l(c) of the Tariff 
Act of 1930. There has been a good deal of confusion concerning the 
application of the Commission's determination in AA1921-115 to synthetic 
L-methionine. Our review of the record in our earlier investigation has 
convinced us that synthetic L-methionine was not within the scope of the 
Commission's investigation. See fn. 5, supra. As the Commerce Department has 
requested our recommendation, we recorrunend that the dumping order be 
retroactively revoked as to unliquidated entries of synthetic L-methionine 
entered, or withdrawn from the warehouse for consumption, on or after July 3, 
1973. . 
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INFORMATION OBTAINED IN THE INVESTIGATION 

Introduction 

On May 28, 1981, the U.S. International Trade Commission instituted 
review investigation No. 751-TA-4 under section 75l(b) of the Tariff Act of 
1930, 19 u.s.c., 1675(b). Notice of the Commission's investigation was 
published in the Federal kegister of June 5, 1981 (46 F.R. 30216). '!:_/ The 
purpose of the investigation is to determine whether an industry in the United 
States would be materially injured, or would be threatened with material 
inJury, or the establishment of an industry in the United States would be 
materially retarded, if the antidumping order regarding synthetic methionine 
from Japan were to be modified or revoked with respect to synthetic 
L-methionine, provided for in item 425.04 of the Tariff Schedules of the 
United States (TSUS). 

On May 14, 1973, the Commission determined that an industry in the United 
States was injured within the meaning of the Antidumping Act, 1921, by reason 
of imports of synthetic methionine from Japan determined by the Secretary of 
the Treasury to be sold, or likely to be sold, at less than fair value (LTFV) 
within the meaning of the Antidumping Act, 1921. On July 3, 1973, the 
Department of the Treasury issued a finding of dumping, which was published in 
the Federal Register of July 10, 1973 (38 F.R. 18382). 

On December 15, 1980, the Commission received a request to review its 
affirmative determination in investigation No. AA1921-115, synthetic 
methionine from Japan, with respect to synthetic L-methionine. The request 
was filed by Kyowa Hakko U.S.A., Inc., an importer of synthetic L-methionine 
from Japan. 

The Commission requested comments from the public regarding the proposed 
institution of a review investigation in a notice published in the Federal 
kegister on April 15, 1981 (46 F.R. 22087). 'J:./ No comments adverse to 
institution were received. Accordingly, on the basis of the Kyowa Hakko 
request and other information, the Commission, on May 28, 1981, voted to 
institute investigation No. 751-TA-4. The notice of institution of the 
investigation was published in the Federal kegister of June 5, 1981 (46 F.R. 
30216) and gave interested persons 14 days after publication of the notice in 
which to request that a public hearing be held. 

No public hearing was requested and no public hearing was held. Pursuant 
to section 207.45(b) of the Commission's Rules of Practice and Procedure, 
published in the Federal Register of March 23, 1981 (46 F.R. 10823), the 

1/ Copies of the Commission's notices related to this investigation are 
presented in app. A. 
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Commission is required to complete its investigation within 120 days of the 
institution of the investigation, or by September 26, 1981. However, the 
Commission has indicated that it wishes to expedite the conduct of this 
investigation and currently is scheduled to report its determination to the 
Department of Commerce by -July 22, 1981. 

Description and Uses 

Synthetic L-methionine 

The imported article under investigation is synthetic L-methionine, a 
fo-rm of synthetic methionine. Methionine is an amino acid With the chemical 
name of 2-amine-4-(methylthio)butyric acid.- Methionine is one of the essential 
amino acids that must be supplied in the diets of humans and animals. Humans, 
under usual conditions, obtain required amino acids,. such as methionine, from 
proteins in their diets. Proteins found in eggs, beef, and milk are sources 
of amino acids, including methionine, for humans. Under certain special 
conditions, usually medically related, a methionine deficiency may occur •. 

The different forms of methionine can be distinguished in terms of their 
optical. activity. Methionine exists as two optically active isomers, or as; a 
mixture of the two isomers. Optical isomers differ 'from one another in the 
way the atoms, or groups of atoms, of the chemical mo·l.ecule are arranged in 
space.. The molecular formulas and the molecular weights of the isomers are 
identical. It is not unusual, however, for the optical isomers to have 
significantly different physiological properties. The isomers are called 
optically active because when polarized light is passed through a medium 
containing one type of isomer, the plane of polarization is rotated. If the 
isomer rotates the polarized light to. the right, it is known as dextrorotatory 
(D), and if the polarized light is rotated to the left, the isomer is called 
levorotatory (L). If the D and the L isomers are mixed in equal portions, 
then the mixture is not optically active, and the mixture is called racemic 
(DL). In this report, capital letters are used to abbreviate the isomers to 
avoid confusing a lowercase letter with an Arabic numeral. 

All of the amino acids that occur naturally in food proteins are present 
as the optically active L-isomers. Thus, naturally occurring methionine 
obtained from food is L-methionine. However, any synthetic process which 
produces optically active amino acids yields a racemic mixture. Thus, 
synthetic processes for producing methionine yield DL-methionine that is a 
racemic mixture, half of which is D-methionine and half, L-methionine. 
Procedures to separate racemic mixtures of methionine into L-methionine and 
D-methionine are c-ompl.ex and costly. Synthetic L-methionine is, therefore, a 
more advanced and costly product than DL-methionine, and L-methionine sells 
for more than 10 times the price of animal-feed-grade DL-methionine. 

The article considered .in this investigation is synthetic L-methionine, 
as opposed to D-methionine or DL-methionine. Synthetic L-methionine is a 
white crystalline powder with a slight characteristic odor. It is optically 
active, and a solution containing L-methionine rotates polarized light to the 
left, thus providing a simple method of distinguishing synthetic L-methionine 
from other forms of synthetic methionine. 
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1ne major end use for L-methionine is in certain formulas having a 
soy-protein base for infants that are allergic to protein from cow's milk. 
Food and Drug Administration (FDA) regulations prohibit the use of 
DL-methionine in infant foods, so only L-methionine can be used in these 
products. 1/ A wide range of therapeutic nutrient preparations are available 
for infants and for oral and tube feeding of children and adults. Many of 
thes e products contain added synthetic L-methionine to bring methionine levels 
up to required nutritional standards. According to FDA regulations, all food 
additive chemicals must meet the specifications as publi shed in the Food 
Chemicals Codex. 2/ 

The other principal end use for L-methionine is in amino acid solutions 
f or -intravenous feeding of hospitalized humans. These intravenous amino acid 
s olutions are often mixtures of 10 to 15 amino acids. Synthetic L-methionine 
is one of the amino acids used to make these solutions. These therapeutic 
amino acid solutions are used when there is interference with ingestion, 
digestion, or absorption of protein for long periods, or when intravenous 
supplementation of oral protein intake is required. These amino acid solutions 
must be pathogen free so great care must be exercised in their production. 

UL-methionine 

It is important to distinguish DL-methionine from L-methionine. 
DL-methionine is a mixture of D-methionine and L-methionine. The mixture is 
not optically active, and is marketed in two grades--animal-feed grade and 
United States Pharmacopeia (U.S.P.) or National Formulary (N.F.) grade. The 
U.S.P. or N.F. grade is identical and conforms to the Food Chemicals Codex 
specifications. 3/ The U.S.P. or N.F. grade of DL-methionine (racemethionine) 
differs from animal-feed-grade DL-methionine only in purity, and it can be 
produced from feed-grade material by certain chemical purification processes. 
The purification processes increase the cost of U.S.P. grade, and U.S.P.-grade 
DL--methionine sells for about two times the price of animal-feed-grade 
DL-methionine. The principal use of DL-methionine is as an animal-feed 
supplement, mostly in poultry and swine feeds. Small quantities of 
DL-methionine are used in pharmaceutical preparations and in the production of 
certain antibiotics. 

The calcium salt of the hydroxy analog of methionine 

There is a chemical related to methionine which has been produced in the 
United States. The related chemical, DL-2-hydroxy-4-(methylthiobutyrate)Ca, 
is the calcium salt of the hydroxy analog of meth,ionine. The chemical differs 
from DL-methionine in that the amino group of the chemical molecule has been 

1/ Relevant FDA regulations on amino acids, including methionine, are 
reproduced in app. B. 

2/ Relevant portions of the Food Chemicals Codex, 2d ed., and the recently 
published 3d ed. are reproduced in app. B. 

3/ Relevant portions of The United States Pharmacopeia - The National 
Formulary, official from ·July 1, 1980, are reproduced in app. B. 
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replaced by a hydroxy group and the acid neutralized with calcium hydroxide to 
form the calcium salt. The hydroxy analog, therefore, is not an amino acid, 
and does not have the same chemical structure as methionine. 

A number of animal species, especially poultry and swine, utilize the 
calcium salt of the hydroxy analog of methionine as effectively as 
DL-methionine when the hydroxy analog salt is added to their feed ration. 
That is, the calcium salt of the hydroxy anal.og of methionine and animal-feed­
grade DL-methionine are equivalent and directly competitive products in the 
animal-feed market. 

The calcium salt of the hydroxy analog of methionine is not metabolized 
by humans, is not included in the Food Chemicals Codex, and is not approved by 
FDA for use in htDD.an nutrition. The calcitDD. salt of the hydroxy analog of 
methionine is not, therefore, competitive with synthetic L.-methionine. 

Production Processes 

Most processes for the production of synthetic methionine start with 
acrol~in and methyl mercaptan. Acrolein is obtained by the oxidation of 
propylene, and methyl mercaptan is obtained by reacting methyl alcohol with 
hydrogen sulfide. Acrolein and methyl mercaptan go through several chemical 
reactions to produce methionine, and these reactions also utilize chemicals 
such as hydrogen cyanide, ammonia, and sulfuric acid. All of the chemicals 
used to produce methionine by synthesis are readily available industrial 
organic and inorganic chemicals. In addition to the process steps that 
involve chemical reactions, there are a ntDD.ber of separation, recovery, and 
purification steps. The reaction product of the methionine chemical synthesis 
process is DL-methionine or, in a variation of the process, the calcium salt 
of the DL-methionine hydroxy analog. 

The DL-methionine must be further processed in order to produce synthetic 
L-methionine. A number of physical and chemical methods have been used to 
separate optical isomers. The principal method used to isolate L-methionine 
from DL-methionine is through enzymatic decomposition of various chemical 
derivatives of DL-methionine such as esters, carbamates, and acrylates. A 
selected enzyme decomposes only the L-methionine derivative, and the 
D-methionine derivative remains unchanged. The resulting L-methionine is then 
isolated through routine chemical or physical procedures. The remaining 
D-methionine derivative is racemized (converted to DL-methionine) chemically 
or enzymatically and recycled. 

The isolation of L-methionine from DL-methionine adds substantially to 
its cost, and this is the major reason that L-methionine is too costly for use 
in the animal-feed business at this time. 

U.S. Tariff Treatment 

Imports of synthetic L-methionine are classified under item 425.0420 of 
the Tariff Schedules of the United States Annotated (TSUSA). Item 425.0420, 
methionine, is a statistical annotation under item 425.04, amino acids. The 
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column 1 rate of duty for item 425.04, and for all annotations thereunder, is 
5.6 percent ad valorem. The least developed developing country (LDDC) rate of 
duty is 4.2 percent ad valorem, and the column 2 rate of duty is 25 percent ad 
valorem. 

The column 1 rate of duty is the most-favored-nation (MFN) rate, and is 
applicable to imported products from all countries except those Communist 
countries and areas enumerated in general headnote 3(f) of the TSUS. However, 
such rate does not apply to products of developing countries which are granted 
preferential tariff treatment under the Generalized System of Preferences 
(GSP) or under the LDDC rate of duty column. 

Imports of synthetic methionine from Japan are subject to "dumping duties" 
as a result of an affirmative determination by the Commission in investigation 
No. AA1921-115 and a finding of dumping by the Department of the Treasury on 
July 3, 1973. In 1973, the average LTFV margin was * * * percent; the range 
of LTFV margins was from * * * to * * * percent. Currently, the LTFV margins 
for synthetic methionine from Japan are under review by the U.S. Department of 
Commerce. Results from the current review are not available. 

The U.S. Industry 

In 1973, there were no domestic producers of methionine, as such. Two 
firms, E. I. du Pont de Nemours & Co., Inc., and Monsanto Co. produced the 
calcium salt of the hydroxy analog of DL-methibnine, DL-2-hydroxy-4-
(methylthiobutyrate)Ca. The hydroxy analog is a more advanced product in the 
sense that additional manufacturing steps and chemical reactions are required 
in its production. The manufacturing process is, however, cost competitive 
with the process which yields animal-feed-grade DL-methionine, and the 
products _compete in precisely the same market. In 1977, E. I. du Pont de 
Nemours & Co., Inc., doubled its domestic capacity to produce the hydroxy 
analog. 

In 1978, Degussa Corp., a U.S. subsidiary of a West German firm, began 
producing animal-feed-grade DL-methionine in the United States. * * *. 

Currently, E. I. du Pont de Nemours & Co., Inc., and the Monsanto Co. 
produce the calcium salt of the hydroxy analog of DL-methionine in the United 
States . ~ Monsanto is building a new plant that, when completed, will be the 

,., world's largest plant for producing a methionine-related chemical. Plant 
capacity will be 100 million pounds ~er year. 1/ * * * 

* * * * * * * 
Currently, there are no domestic producers of synthetic L-methionine, nor 

were there any domestic producers of synthetic L-methionine in 1973. In 
addition, there are no known domestic producers of natural L-methionine, which 
would compete with imported synthetic L-methionine. 

1/ Chemical Marketing Reporter, Apr. 20, 1981. 
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Injury or Threat of Injury or Prevention of Establishment of a U.S. 
Industry by Reason qf Imports of Synthetic L-Methionine 

from Japan . 

All domestic producers of DL-methionine, or the calcium salt of the 
hydroxy analog of methionine, were contacted by the Commission and asked the 
following questions: 

'. 

(1) If they are now producing, or if they had ever produced, 
synthetic L-methionine in the United States. 

(2) If they intend to produce synthetic L-methionine in the 
United. States. 

(3) If they had consi.dered producing synthetic L-methionine 
in the United States and decided not to for reasons 
related to the importation of synthetic L-methionine 
from Japan. 

(4) If synthetic L-methionine competes in the same markets 
with any of their domestically produced products. 

Each of the firms responded no to each of the above questions. 

The U.S. Markets 

There are basically two U.S. markets for methionine. The largest market, 
by far, is the market for methionine as an additive to animal feeds. The 
other market is as an additive in therapeutic nutrients for humans. These 
markets utilize different grades or different forms of methionine, and because 
of the factors discussed below, there is little or no fungibility of products 
between the two markets. 

The animal-feed market 

The principal U.S. market for methionine and the calcium salt of its 
hydroxy analog is the animal-feed. market. The calcium salt of the hydroxy 
analog of DL-methionine and/or animal-feed-grade DL-methionine are routinely 
added to poultry and swine feeds. Although the hydroxy analog of methionine 
is not an amino acid, studies have shown that there is little difference in 
the efficacy of methionine and its hydroxy analog when these are added to soy­
protein animal feeds. In addition, studies have shown tha:t both D-methionine 
and L-methionine are metabolized by a number of animal species. 1/ 2/ The 
calcium salt of the hydroxy analog of methionine is directly competitive with 

17 David H. Baker, and Katherine P. Boebel, "Utilization of the D- and L­
lsomers of Methionine and Methionine Hydroxy Analog as Determined by Chick 
Bioassay," l'he Journal of Nutrition, vol. 110, May 1980. 

21 Ei Soon Cho, et al., "D-Methionine Utilization in Young Miniature Pigs, 
Adult Rabbits, and Adult Dogs," Journal of Parenteral and Enteral Nutrition, 
vol. 4, No. 6, November-December 1980. 
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animal-feed-grade DL-methionine. When the two products a r e put on a 100-
percent-methionine basis (i.e., 1 pound of DL-methionine i s equivalent to 1.2 
pounds of the hydroxy analog, calcium salt), then animal-feed-grade 
DL-methionine and the calcium salt of the hydroxy analog are competitively 
priced. Since DL-methionine is completely metabolized by poultry, swine, and 
many other animals, there is no efficacy advantage in the animal-feed market 
f or L-methionine. Because L-methionine is a more advanced and much more 

i 
expensive product than DL-methionine and offers no nutritional advantage to 
most animals, L-methionine is not utilized in animal feeds. 1/ 

According to the U.S. Department of Agriculture, about 4.5 bi l lion 
chickens and turkeys were produced in 1980 compared with about 3.5 billion in 
1973. Hog production was about 64.5 million in 1980 compared with 60.6 
million in 1973. Animal-feed-grade DL-methionine or the calcium salt of the 
hydroxy a.nalog of methionine is routinely added to feed for these animals, so 
the market for these products is large and growing. Approximately 86 million 
pounds of feed-grade DL-methionine, and/or the calcium salt of the hydroxy 
analog of methionine, valued at roughly $97 million, were consumed in the 
animal feed industry in 1979 (table 1, app. C). 

The therapeutic nutrient market 

The market for synthetic L-methionine is quite different from that served 
by domestically produced methionine. In contrast to animal nutrition, 
L-methionine is not routinely added to the diets of normal healthy humans, but 
is added to products that are usually consumed under special circumstances and 
under medical advice or supervision. The U.S. purchasers of synthetic 
L-methionine are, for the most part, those firms that produce crystalline amino 
acid solutions for intravenous feeding and those firms that use synthetic 
L-methionine as an additive to certain soy-based complete nutritional 
formulations, mostly infant formula diets. In addition, some nutritional 
preparations used as supplements in specific nutritional deficiencies also 
contain synthetic L-methionine. Producers of intravenous amino acid solutions 
often purchase blends or mixtures of 10 to 15 different amino acids rather 
than L-methionine alone. 

Relatively few U.S. firms account for most of the U.S. purchases of 
synthetic L-methionine. Questionnaires were sent to 5 firms that purchased 
* * * percent of the quantity of synthetic L-methionine sold by importers 
during 1980. Details of the purchases by these firms for the period January 1, 
1978, through March 31, 1981, are presented in table 2. All of these 
purchasers stated that for their purposes, there is no other product that can 
be substituted for L-methionine. 

A few years ago, some of the U.S. producers of therapeutic nutrient 
products used DL-methionine in their products because, at that time, some 

1/ The average unit value of sales of animal-feed-grade DL-Methionine and 
the calcium salt of the hydroxy analog of methionine was $1.14 per pound in 
1979; the average unit value of L-methionine sales was $15.10 per pound in 
1979. 
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experts in nutrition believed (based upon animal studies) that both 
D-methionine and L-methionine were metabolized by humans. Since DL-methionine 
(which is 50 percent D-methionine and 50 percent L-methionine) is much less 
costly than the isolated L-methionine, there is an economic incentive to use 
DL-methionine. FDA regulations, ho"Wever, prohibit the use of DL-methionine. in 
infant foods, the largest market for therapeutic nutrients. 

According to nutritional experts in industry, the FDA, and universities, 
it is now well established that D-methionine is "poorly utilized" by 
humans. 1/ 2/ If DL-methionine is fed to humans, either intravenously or 
internally (through the gastrointestinal system), large amounts of D-methionine 
are excreted in the urine. The L-methionine is, for all practical purposes, 
completely metabolized by humans. Thus, L-methionine has become the preferred 
form of methionine for use in therapeutic nutritional products. Most, if, not 
all, of the producers of therapeutic nutrients containing added methionine now 
use only synthetic L-methionine. 

In comparison with the animal-feed market, the market for synthetic 
L-methionine is very small. In 1980, for example, sales of L-methionine 
totaled 77, 731 pounds, valued at about $1.2 million (table 3). In terms of 
quantity, L-methionine sales are about 0.1 percent of the quantity of 
methionine consumed in animal feeds. In terms of value, the L-methionine 
market is about 1 percent of the size of the animal-feed methionine market. 

Other markets fo.r methionine 

The other markets for methionine are not as well defined as the animal 
feed and therapeutic nutrient markets. Small quantities of DL-methionine are 
used in some dietary supplement and vitamin and mineral preparations. Small 
quantities are also used in the fermentation process that produces certain 
cephalosporin antibiotics. In addition, some DL-methionine is used in drug 
and pharmaceutical products. 

Like many chemicals, methionine is therapeutic when properly used, but 
can be toxic if consumed at excessive levels. 3/ 

U.S. Imports 

In 1980, there were four importers of synthetic L-methionine. These 
importers, Ajinomoto U.S.A, Inc.;***; Kyowa Hakko U.S.A., Inc., and 

'J:..I Kenneth J. Printen, et al., "Utilization of D-Methionine During Total 
Parenteral Nutrition in Postsurgical Patients," The American Journal of 
Clinical Nutrition, vol. 32, June 1979, pp. 1,200-1,205. 

2/ Lewis D. Stegink, et al., "D-Methionine Utilization in Adu! t Monkeys Fed 
Diets Containing DL-Methionine," The Journal of Nutrition, vol. 110, No. 6, 
June 1980. 

3/ Norlin J. Benevenga, "Toxicities of l;fethionine and Other Amino Acids," 
Agricultural and Food Chemistry, vol. 22, No. 1, January-February 1974, pp. 
2-9. 

;: 
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Tanabe U.S.A, Inc., accounted for all of the known imports of synthetic 
L-methionine in 1980. The quantity and foreign value of imports of sy~thetic 
L-methionine, by firms, are presented in table 4. Inventories of imported 
L-methionine, by firms, are presented in table 5 for the period December 31, 
1977, through March 31, 1981. Data on all imports of all methionine under 
TSUSA item 425.0420 are presented in table 6. 

The principal importers of synthetic L-methionine are U.S. subsidiaries 
of Japanese firms, Ajinomoto Co., Inc., Tokyo, Japan; Tanabe Seiyaku Co., 
Ltd., Osaka, Japan; and Kyowa Hakka Kogyo Co., Ltd., Tokyo, Japan. The only 
other significant importer of synthetic L-methionine is * * *; all of its 
imports are from West Germany. 

Table 6 presents data on imports of all methionine under TSUSA item 
425. 0420. Most of the imports of methionine during the period January 1, 
1976, through March 31, 1981, were animal-feed-grade DL-methionine. In 1980, 
99 percent of total imports of methionine (on the basis of quantity) were of 
animal-feed-grade DL-methionine from France. The average unit value of 
imports of animal feed grade DL-methionine from France was $1.18 per pound in 
1980 (table 6) compared with the average unit value of $12. 29 (table 4) per 
poun~ for imported synthetic L-methionine in 1980. In 1980, imports of 
synthetic L-methionine accounted for about 0.2 percent of the total quantity 
of all methionine imports and about 2.2 percent of total value of all ' 
methionine imports (table 1). 

Table 6 shows a drop in imports of methionine from Japan from 6.4 million 
pounds in 1978 to 68,000 pounds in 1979. Also, this table shows a drop in 
imports of methionine from West Germany and the Netherlands from 2.3 million 
pounds collectively in 1977 to 9,000 pounds collectively in 1979. These 
decreases were, most probably, a result of the startup in mid-1978 of 
Degussa's U.S. plant that produces animal-feed-grade DL-methionine. It also 
appears that Degussa's U.S. production of methionine may have displaced most 
imports of animal-feed-grade DL-methionine from Japan. Degussa's plant had 
little or no effect on imports from France, however, and imports of animal­
feed-grade DL-methionine from France increased 38 percent, from 16.2 million 
pounds in 1978 to 22.4 million pounds in 1979. 

The Petitioner and Other Interested Parties 

The petitioner, Kyowa Hakko U.S.A., Inc. (Hakka), is an importer of 
synthetic L-methionine from Japan. The synthetic L-methionine imported by 
this firm is manufactured by its parent firm, Kyowa Hakka Kogyo, Tokyo, Japan. 

In its petition, Hakka states that synthetic L-methionine is not used in 
the animal-feed market and is not price competitive with the types of 
methionine used in the animal-feed market. Also, Hakka states that the 
application of a dumping duty, since 1973, to imports of synthetic methionine 
from Japan has not resulted in production of synthetic L-methionine in the 
United States. 

Upon institution of investigation No ... 7 51-TA-4 on May 28, 1981, the 
Commission allowed until June 19, 1981, for any person with an interest in the 

~-------
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investigation to file written submissions. A submission was filed with the 
Commission on behalf of Tanabe Seiyaku Co., Ltd., and Tanabe U.S.A., Inc., in 
support of the Hakko petition. Tanabe stated that synthetic L-methionine is 
not like any form of synthetic methionine produced in the United States and 
that no domestic industry has produced synthetic L-methionine in the years 
since the finding of dumping in 1973. In addition, Tanabe feels that any 
modification or revocation of the antidumping order with respect to synthetic 
L-methionine should be made retroactive to July 3, 1973. 

A submission was filed with the Commission on behalf of Ajinomoto U .s .A., 
Inc., in support of the Hakko petit~n. Ajinomoto states that synthetic 
L-methionine is used for human cons ption, and not used in the animal-feed 
market, and that synthetic L-methion ne is not competitive with any product 
produced in the United States. In addition, Ajinomoto asks · that the 
antidumping order be modified or revoked with respect to other forms of 
methionine, in addition to synthetic L-methionine. 

No submissions were received by the Commission in opposition to modifying 
or revoking the antidumping order with respect to synthetic L-methionine from 
Japan. 
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UNITED STATES INTERNATIONAL TRADE COMMISSION 
Washington, D.C. 20436 

Investigation No. 751-TA-4 

Synthetic L-Methionine from Japan~ 

NOTICE OF INSTITUTION OF SECTION 75l(b) REVIEW INVESTIGATION 1/ 

AGENCY: United States International Trade Commission. 

ACTION: Institution of Section 75l(b) review investigation concerning 

affirmative determination in Investigation No. AA1921-115, Synthetic 

Methionine from Japan. 

SUMMARY: Notice is hereby given that the U.S. International Trade Commission 

has initiated an investigation pursuant to section 75l(b) of the Tariff Act of 

1930, 19 u.s.c. § 1675(b) (Supp. III 1979), to review its determination in 

investigation No. AA1921-115. The purpose of the investigation is to 

determine whether an industry in the United States would be materially 

injured, would be threatened with material injury, or the establishment of an 

industry in the United States would be materially retarded, if the ant i dumping 

order regarding synthetic methionine from Japan were to be modified or revoked 

with respect to synthetic 1-methionine provided for in item 425.04 of the 

Tariff Schedules of the United States. 

SUPPLEMENTARY INFORMATION: On May 14, 1973, the Commission determined that an 

industry in the United States was injured within the meaning of the 

Antidumping Act, 1921, by reason of imports of synthetic methionine from Japan 

determined by the Secretary of Treasury to be sold or likely to be sold at 

less than fair value (hereinafteL- "LTFV"). 

1/ Federal Register, 46 F.R. 30216, June 5, 1981. 



A-13 

On July 3, 1973, the Department of the Treasury issued a finding of 

dumping, 7 Cust. B. 630 (1973); T.D. 73-188, and published notice thereof in 

the Federal Register, 38 F.R. 18382. 

On December 15, 1980, the Commission received a request to review its 

affirmative determination in investigation No. AA1921-115. The request was 

filed under section 75l(b) of the Tariff Act of 1930 by Kyowa Hakko USA, Inc., 

an importer of synthetic 1-methionine from Japan. 

The Commission requested comments from the public regarding the proposed 

institution of a review investigation in a notice published in the Federal 

Register on April 15, 1981 (46 F.R. 22087). No comments adverse to 

instituti.on were received. Accordingly, on the basis of theKyowa Hakko 

petition and information obtained by the Conunission staff, the Commission on 

May 28, 1981, voted to institute investigation No. 751-TA-4. The Conunission 

determined that the petition showed that following changed circumstances 

sufficient to warrant review: ( 1) the likelihood that there is no industry in 

the United States which produces synthetic 1-methionine, and (2·) the 

likelihood that synthetic 1-methionine from Japan is not like any form of 

synthetic methionine produced in the United States. 

The investigation will be conducted in accordance with section 207.4S(b) 

of the Conunission's Rules of Practice and Procedure (46 F.R. 18023) (March 23, 

1981). The purpose of this investigation is to determine whether an industry 

in the United States would be materially injured, would be threatened with 

material injury, or the establishment of an industry in the United States 

would be materially retarded if the present antidumping order were to be 

modified or revoked to exclude synthetic I-methionine. Modification or 

revocation of the dumping finding as to synthetic 1-methionine would . not 

affect the Commission's affirmative determination as to other forms 
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of synthetic methionine from Japan. 

Dates: Pursuant to section 207.45(b) of the Commission's Rules of Practice 

and Procedure (46 F.R. -18023 (March 23, 1981)), the 120 day period for 

completion of this investigation began on May 28, 1981, the date of 

institution. 

Public Hearing. Any person with an interest in this investigation may request 

i.n writing that the Commission hold a public hearing in connection with this 

in-vestigation. Any such request must be received by the Commission within 14 

days of the date of publication of this notice of investigation in the Federal 

Register. 

Written Submissions.--Any person may submit to the Conunission on or before 

June 19. 1981, written statements of information pertinent to the subject 

matter of the investigation. A signed original and nineteen true copies of 

such statements must be submitted in accordance with section 201.8 of the 

Commission's Rules of Practice and Procedure,. 19 CFR § 201.8 0980). 

Any business information which a submitter desires the Commission to 

treat as confidential shall be submitted separately and each sheet must be 

clearly marked at the top "Confidential business data. i• Confidential 

~ubmissions must conform with the requirements of section 201.6 of the Rules 

of Practice and Procedure, 19 CFR 201.6. All written submissions, except 

confidential business data, will be available for public inspection. 

FOR FURTH~R INFORMATION CONTACT: John MacHatton, supervisory investigator, 

Office of Investigations, U.S. International Trade Commission, (202) 523-0439; 

Warren H. Maruyama, Office of the General Counsel, U.S. International Trade 

CoIDI11ission, (202) 523-0143. 
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By Order of the ~ommission. 

son ~ 

IssueJ: June 3, 1981 
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UNITED STATES INTERNATIONAL TRADE COMMISSION 
Washington, D.C. 20436 

Synthetic L-Methio:nine From Japan 

NOTICE OF COMMISSION REQUEST FOR COMMENTS CONCERNING 
INSTITUTION OF SECTION 751 (b) REVIEW INVESTIGATION l/ 

AGENCY: United States International Trade Commission. 

ACTION: Request for comments regarding institution of Section 751Cb) review 

investigation concerning affirmative determination in Investigation No. 

AA1921-115, Synthetic Methionine from Japan. 

SUMMARY: The Commission invites comments from the public on whether chan~ed 

circumstances exist which warrant the institution of an investigation pur$uant 

to section 75l(b) of the Tariff Act of 1930, Pub. L. No. 96-39, § 101, 93 

Stat. 175-76 (to be codified at 19 U.S.C. 1675(b)), to review the Commission's 

affirmative determination in investigation No. AA1921-115 to synthetic 

1-methionine from Japan. The purpose of the proposed section 75l(b) review 

investigation, if instituted, would be to determine whether an industry in the 

United States would be materially injured, would be threatened with material 

inJury, or the establishment of an industry would be materially retarded, by 

imports of synthetic 1-methionine if the antidumping order regarding synthetic 

methionine from Japan is modified or revoked with respect to synthetic 

1-methionine provided for in item 425.04 of the Tariff Schedules of the Unite~ 

States. 

SUPPLEMENTARY INFORMATION: On May 14, 1973, the Commission determined that an 

industry in the United States was injured within the meaning of the 
~ 

l/ Federal Register, 46 F.R. 22087, Apr. 15, 1981. 
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Antidumping Act, 1921, by reason of imports of synthetic methionine from Japan 

determined by the Secretary of Treasury to be sold or likely to be sold at 

I • 

l~u than fair value (hereinafter "LTFV"). 

On July 3, 1973, the Department of the Treasury issued a finrlin~ of. 

dumping, 7 Cust. B. 630 (1973), T.D. 73-188, and on July 10, 1Q73 pubtisherl 

n~tice of the dumping finding in the Federal Register, 38 F.R. 18382. 

On December 15, 1980, the Commission received a request to review its 

a(f irmative determination in investigation No. AA1921-ll5. The request was 

filed pursuant to section 7Sl(b) of the Tariff Act of 1930 by Kyowa Hakka USA, 

Inc., an importer of synthetic 1-methionine from Japan. 

Written Comments Requested 

Pursuant to section 207.45(b)(2) of the Commission's Rules of Practice 

and Procedure (46 F.R. 18023)(March 23, 1981), the Commission requests 

comments on whether the following alleged changed circumstances are sufficient 

to warrant institution of a review investigation: (1) the likelihood that 

there is no industry in the United States which produces synthetic 

1-methionine, and (2) the likelihood that synthetic 1-methionine from Jap~n . is 

not lik~ any form of synthetic methionine produced in the United States. 

The purpose of the proposed investigation would be to determine whether 

an industry in the United States would be materially injured, would be 

threatened with material injury, or the establishment of an industry wquld he 

materially retarded if the antidumping order is modified or revoked with 

regard to synthetic 1-methionine. Revocation or modification of the dumping 

fi.nJ in6 as to s-ynthetic 1-methionine would not affect the Commission's 

' I 
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affirmative determination as to other forms of synthetic methionine from 

Japan. 

The Kyowa Hakko Request 

Copies of the Kyowa Hakko request and any other public documents in this 

matter are available to the public during official working hours (8:4~ i.m. tn 

5:15 p.m.) in the Office of the Secretary, U.S. · International Trade 

Commis$iQn, 701 E Street NW., Washington, D.C. 20436; telephone 202-~?1-0l~l. 

Ada1tionpl Information 

Urider section 201. 8 of the Commission's Rules of Practice and Procedure 

(i9 CFR §201.8), the signed original and 19 true copies of.all written 

submissions must be filed with the Secretary to the Commission, 701 E Street, · 

NW,, Washington, o.c. 20436; telephone 202-523-0161. All comments must be 

file9 no later than 30 days after publication of this notice in the Federal 

Register. Any person desiring to submit a document (or portion thereof) to 

the Commission in confidence must request business confidential treatment 

under section 201.6 of the Commission's Rules of Practice and Procedure, (lq 

CFR §20l,9), Such requests should be directed to the Secretary to the 

ColllITlission and must include a full statement of the reasons why the Commission 

snoutd gFant such treatment. Each sheet must be clearly marked at the top 

11Confidenti9l Business DClta." The Commission will either accept the 

submissign in confidence or return it. A11 noncon.fidential written 

5ubmi§sions will be available for public inspection in the Office of the 

S~cretary, 

\ 

j 

f 
I 

\: 
( 
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FOR FURTHER INFORMATION CONTACT: John MacHatton, supervisory investiP,ator, 

Offic~ of Investigations, U.S. International Trade Conunission, (202) 521-043Q: 

Warren H. Maruyama, Office of General Counsel, U.S. Internatio~al Trade 

Commission, (202) 523-0143. 

By Order of the Commission. 

Issued: April 10:, 1981 

---------





A-21 

APPENDIX B . 

EXCERPTS OF REGULATIONS AND STANDARDS 
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Chapter I-Food and Drug Administration 

L-Alanlne 

§ 172.320 

§ 172.320 Amino acid&. 

The food additive amino acids may 
be safely used as nutrients added to 
foods In accordance with the following 
conditions: 

<a> The food additive consists of one 
or more of the following Individual 
amino acids In the free, hydrated or 
anhYdrous form or as the hydrochlo­
ride, .sodium or potassium salts: 

L-Alanlne 
L-Arslnlne 
L-Asparasine 
L-Aspartlc acid 
L-Cystelne 
L-Cystine 
L-Glutamlc acid 
L-Glutamlne 
Amlnoacetic acid <glycine> 
L-Histldlne 
L-lsoleuclne 
L-Leucine 
L-Lysine 
DL-Methlonlne <not for Infant foods> 
L-Methlonine 
L-Phenylalanlne 
L-Prollne 
L-Serlne 
Ir Threonine 
L-Tryptophan 
L-Tyroslne 
L-Vallne 

<b> The food additive meets the fol­
lowing specifications: 

<1> As found in "Food Chemicals 
Codex." National Academy of Sci­
ences-National Research Council 
<NAS-NRC>. 2nd Edition <1972>2 for 
the following: 

35 

L-Arginlne 
L-Arslnlne Monohydrochlorlde 
L-Cystelne Monohydrochlorlde 
L-Cystlne 
Amlnoacetlc acid <glycine> 
L-Leuclne 
DL-Methlonlne 
L-Methlonlne 
LoTryptophan 
L-Phenylalanlne 
L-Prollne 
L-Serlne 
L-Threonlne 
Glu~lc Acid Hydrochloride 
L-Isoleuclne 
L-Lyslne Monohydrochlorlde 
Monopot.asslum L-glutamate 
L-Tyroslne 
L-VaUne 

<2> As found in "Specifications and 
Criteria for Biochemical Compounds," 
NAS-NRC Publication, 3rd Edition 
<1972>2 for the following: 
L-Asparaglne · 
L-Aspartlc acid 
L-Glutamlne 
L-Hlstldine 

<c> The additlve<s> is used or intend­
ed for use to significantly improve the 
biological quality of the total protein 
In a food containing naturally occur­
ring primarily-intact protein that is 
considered a significant ·dietary pro­
tein source, provided that: 

< l> A reasonable daily adult Intake 
of the finished food furnishes at least 
6.5 grams of naturally occurring pri­
marily Intact protein · (based upon 10 
r;>ercent of the daily allowance for the 
"reference" adult male recommended 
by the National Academy of Sciences 
in "Recommended Dietary Allow­
ances," NAS Publication No. 1694, 7th 
Edition <1968)). 2 

<2> The additlve<s> results in a pro­
tein efficiency ratio <PER> of protein 
in the finished ready-to-eat food 
equivalent to casein as determined by 
the method specified in paragraph <d> 
of this section. 

<3> Each amino acid <or combination 
of the minimum number necessary to 
achieve a statistically significant in­
crease> added results in a statistically 
significant increase in the PER as de­
termined by the method described in 
paragraph <d> of this section. The 

'Coples may be obtained from: The Na­
tional Academy of Sciences. 2101 Constitu­
tion. Ave. NW., Washington, D.C. 20037. 
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minimum amount of the amino acid<s> 
to achieve the desired effect must be 
used and the increase in PER over the 
primarily-intact naturally occurring 
protein in the food must be substanti­
ated as a statistically significant dif­
ference with at least a probability <P> 
value of less than 0.05. 

< 4) - The amount of the additive 
added for nutritive purposes plus the 
amount naturally present in free and 
combined <as protein> form does not 
exceed the foliowing levels of amino 
acids expressed as percent by weight · 
of the total protein of the finished 
food: 

Pfltcentby 
"'9ight of 

lolM ptOloin 
< t11tplftSlld a 

htlanrino ...,.,, 
L-Alanine ............................................................................ 8.1 
L-Arginine ........................................................................... 8.8 
L-Aspartic acid (inciuding L-upmr8gine) ..........•............. 1.0 
L-Cystine (inctuding L-cysleine).............................. .. ....... 2.3 
L-Glutamic acid (inctuding l1jlutamine) ........ ............ .... . 12.4 
Aminoacetic acid (glycine) ............................................... 3.5 
L-Histidine .......................................................................... 2.4. 
L-lsoleucine........................................................................ 6.6 
L-Leucina............................................................................ 8 .8 
L-Lysine .............................................................................. 6.4 
L- and CL-Methionine ..... .................................................. 3.1 
L-Phenylalanine ................................................................. 5.8 
L-Proline ............................................................................. 4.2 
L-Serine .............................................................................. 8.4 
L-Threufw. ............................................................. :.......... 5.0 
L-T ryplophan.. ............................................................ ........ 1.8 
L-Tyrosine .......................................................................... 4.3 
l-Valine ........................ .. .. ................. .. ..... .. .............. .. ........ 7.4 

Cd> Compliance with the limitations 
concerning PER under paragraph <c> 
of this section shall be determined by 
the method described in sections 
39.166-39.170, "Official Methods of 
Analysis of the Association of Official 
Analytical Chemists," 11th Edition 
<1970)., Each manufacturer or person 
employing the additlve<s> under the 
provisions of this section shall keep 
and maintain throughout the period 
of his use of the additlve<s> and for a 
minimum of 3 years thereafter, rec­
ords of the tests required by this para­
gr·aph and other records required to 
assure effectiveness and compliance 
with this regulation and shall make 
such records available upon request at 
all reasonable hours by any officer or 

'Copies may be obtained from: Assoc!· 
ation of Official Analytical Chemists, P.O. 
Box 540, Benjamin Franklin Station, Wash· 
lngton. D .C. 20044. 
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employee of the Food and Drug Ad· 
ministration, or any other- officer or 
employee acting on behalf of the Sec­
retary of Health, Education, and Wel­
fare and shall permit such officer or 
employee to conduct such inventories 
of raw and finished materials on hand 
as he deems necessary and otherwise 
to check the correctness of such rec· 
ords. 

<e> To assure safe use of the flddl­
tive, the label and labeling of the e.ddi· 
tlve and any premix thereof shall 
bear, In addition to the other informa­
tion required by the act, the following: 

< 1> The name of the amino acld<s> 
contained therelr.. including the specif~ 
le optical and chemical form. 

<2> The amounts of each amino acid 
contained in any mixture. 

<3> Adequate directions for use to 
provide a finished · food meeting ·the 
limitations prescribed by paragraph 
Cc> of this section. 

Cf> The food additive amino acids 
added as nutrients to special dietary 
foods that are intended for use solely 
under medical supervision to meet nu­
. tritional requirements in specific medi­
cal conditions and comply with ttie re­
quirements of Part · 105 of this chapter 
are exempt from the limitations In 
paragraphs Cc> and Cd> of this section 
and may be used in such foods at 
levels not to exceed good manufactur­
ing practices. 

£42 FR 14491, Mar. 15. 1977; 42 FR 56728, 
Oct. 28. 1977] 
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C • ?-- The study reported herein was undertaken under the aegis of the National 
Research Council with the approval of its Governing Board. Such approval 
indicated that the Board considered the problem of nat,ionatsignificance and _ 
that the resources of NRC were· particularly suitable to the conduct of the 
project. 
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cedures established and monitored by the Academy's Report Review Commit .. 
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process. 
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Department of Health, Education, and Welfare, U . S. Public Health Service. 

Compliance with Federal Statutes. The fact that an article appears 
in this Food Chemicals Codex does not exempt it from compliance with 
requirements of Acts of Congress or with regulations and rulings issued by 
agencies of the United States Government under authority of these Acts . 
. Revisions of the federal requirements that affect the Codex standards will 

be included in Codex Supplements as promptly as practicable. 

Copyright© 1972 by the 
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504 FOOD CHEMICALS CODEX 

DL-METHIONINE 
DL-2-Amino-4-(methyltbio) butyric Acid 

CH,SCH,CH2CHCOOH 
I 

NH, 

Mol. wt. 149.21 

DESCRIPTION 
White, crystalline platelets or powder having a characteristic odor. 

Orie gram dissolves in about 30 ml. of water. It is soluble in dilute 
acids and in solutions of alkali hydroxides. It is very slightly soluble 

• in alcohol, and practically insoluble in ether. It is optically inactive. 
The pH of a 1 in-100 solution is between 5.6 and 6.1. 

IDENTIFICATION 
A. Add 25 mg. of a previously dried sample to 1 ml. of a saturated 

solution of anhydrous cupric sulfate in sulfuric acid. A yellow color 
appears. . 

B. To 10 ml. of a 1in1000 solution add successively, shaking after 
each addition, 1 ml. of a 1 in 5 solution of sodium hydroxide, 1 ml. of a · 
1 in 100 glycine solution, and 0.3 ml. of a freshly prepared 1 in 10 solu­
tion of sodium nitroferricyanide. · Keep the mixture at about 40° for 
10 minutes, cool in ·an ice bath for 2 minutes, then add 2 ml. of 20 per­
cent hydrochloric acid and shake the mixture. A reddish-purple 
color appears. · 



A-28 

FQOD CHEMICALS CODEX 

C. To 1 ml. of a 1 in 30 solution add 1 ml. of ninhydrill T .S. and 
100 mg. of sodium acetate, and heat to boiling. An intense violet­
blue color is formed (distinction from hydroxy analog). 

SPECIFICATIONS 
Assay. Not less than 99.0 percent of C.HuNO,S, calculated on the 
dried basis. 

Limits of Impurities 
Arsenic (as As). Not more than 3 parts per million (0.0003 per· 
cent). 
Heavy metals (as Pb). Not more than 20 parts per. million (0.002 
percent). 
Lead. Not more than 10 parts per million (0.001 percent). 
Loss on drying. Not more than 0.5 percent. · 
Residue on ignition. . Not more than 0.1 percent. 

TESTS 
Assay. Transfer about 300 mg., accurately weighed, .into a glass­

st.oppered Bask. Add 100 ml. of water, 5 grams of dibasic potusi'IUD 
phosphate, 2 grams of monobasic potassium phosphate, and 2 grai:QJ of 
potassium iodide, and mix well to dissolve. Add exactly W ;oil. of 0.1 
N iodine, stopper the Bask, mix well, allow to stand for 30 minuta; and 
then titrate the excess iodine with 0.1.Nsodium thiosulfate. Perform 
a blank determination (see page 2) and make any necessary correctiOn.. 
Each ml. of 0.1 N iodine is equivalent to 7.~1 mg. of CJ{11NO.S. 

Arsenic. A Sample Solution · prepared as directed for organic com­
pounds meets the requirements of the Arsenic Test, page 865. 

Heavy met_als. Prepare and test a 1-gram sample as directed in 
Method II under the Hecwy Metals Test, page 920, usbis 20 mer. of 
lead ion (Pb) in the control (Solution A). 

Lead. A Sample Solution prepared as directed for organic com­
pounds meets the requirements of the Lead Limit Test, page 929, using 
10 mcg. of lead ion (Pb) in the control 

Loss on drying, page 931. Dry at 105 ° for 2 hours. 
Residue on ignition, page 945. Ignite 1 gram as directed in the 

general method. 

Packaging and storage. Store in well-closed, light-resistant COP.­
tainers. 
Functional use in foods. Nutrient; dietary supplement. 
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1-METHIONINE 

L-2-Amino-4-(methylthio) butyric Acid 

CH,SCH2CH1CHCOOH 
I 

NH1 

Mol. wt. 149.21 

DESCRIPTION 
Colorless or white lustrous plates, or a white crystalline powder. It 

has a slight, characteristic odor. It is soluble in water, in alkali solu­
tions, and in dilute mineral acids. It is slightly soluble in alcohol and 
practically insoluble in ether. · 

IDENTIFICATION 
L-Methionine responds to Identification Tests A, Band C under DL­

M ethionine, page 504. 

SPECIFICATIONS 
Assay. Not less than 99.0 percent of CJl11NO,S, calculated on the 
dried basis. 
Specific rotation. [aJif: Between -6.8° and -8.2°; · (af1g': 
between +21.0° and +25.0°. 
Limits of Impurities 

Arsenic (as As). Not more than 3 parts per million (0.0003 per­
cent). 
Heavy metals (as Pb). Not more than 20 parts per million (0.002 
percent). 
Lead. Not more than 10 parts per million (0.001 percent). 
Loss on drying. · Not more than 0.5 percent. 
Residue on ignition. Not more than 0.1 percent. 

TESTS 
Assay. Transfer about 300 mg., accurately weighed, into a glass­

stoppered flask. Add 100 ml. of water, 5 grams of dibasic potassium 
phosphate, 2 grams of monobasic potassium phosphate, and 2 grams 
of potassium iodide, and mix well to dissolve. Add exactly 50 ml. of 
0.1 N iodine, stopper the flask, mix well, allow to stand for 30 minutes, 
and then titrate the excess iodine with 0.1 N sodium thiosulfate. 
Perform a blank determination (see page 2) and make any necessary 
correction. Each ml. of 0.1 N iodine is equivalent to 7.461 mg. of 
CsHuNO,S. 

Specific rotation, page 939. [a]2~
0

: Determine in a solution 
containing 4 grams in sufficient water to make 100 ml.; [a]2.:i,

0

: de­
termine in a solution containing 2 grams in sufficient 6 N hydrochloric 
acid to make 100 ml. · 
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Arsenic. A Sample Solution prepared as directed for organic com­
pounds meets the requirements of the Arsenic Test, page 865. 

Heavy metals. Prepare and test a 1-gram sample as. directed in 
M"ethod II under the Heavy Metals Test, page 920, using 20 mcg. of 
lead ion (Pb) in the control (Solution A). 

Lead. A Sample Solution prepared as directed for organic com­
pounds meets the requirements of the Lead Limit Test; page 929,. using 
10 mcg. oflead ion (Pb) in the control 

Loss on drying, page 931. Dry at 105° for 2 hours. 
Residue on ignition, page 945. Ignite 1 gram as directed in the 

general method. 

Packaging. and storage. Store in well-closed, light-resistant con­
tainers. 
Functional use in foods. Nutrient; dietary supplement. 

l 
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NOTICE The project that is the subject of this report wu approved by the Governing Board of the National Rcscan:h Council. whose membcn arc 
drawn from the Councils of the National Academy of Scicnccs; the National.Academy of Engineering, and the Institute of Medicine. The mcmbcn of 
the Committee responsible for the report were chosen for their special competences and with rqard for appropriate balance. 

NATIONAL aESE.UCH COUNCIL The National Rcscan:h Council WU established by the National Academy of Scicnca in 1916 to. associate the 
broad community of lcienc:c and technology with the Academy'• purpoeca of furthering knowledge and of advising the fcdttal 1overnment. The 
Council operates in accordance with general policies determined by the Academy under the authority of its congressional charter of 1863, which 
establishes the Academy u a private, nonprofit, aclf-govcming mcmbcnhip corporation. The Council hu become the principal operating agency of 
both the National Academy of Scicnccs and the National Academy of Engineering in the conduct of their services to the government, the public, and 
the acicntific and engiDccrin1 communities. It ii administered jointly by both Academics and the Institute of Medicine. The National Academy of 
Engineering and the Institute of Medicine were established in 1964 and 1970, respectively, wider the charter of the National Academy of Sciences. 

FOOD AND NUTIUTJON BOARD Tk Food and Nutrition Board wu cst1bli1hcd in 1940~ It ii a put of the Division of Biological Scicnca within the 
Assembly of Life Sciences al the National llaearc:h Co.uncil. 

The Board serves • an advisory body in the field of food and nutrition. It. promotes qccdcd raean:h and helps interpret nutrition-1. ~ in the 
interests of public welfare. The Board acts Di raponae to requests from public agencies and. at times, on its own initiative. 

The Board ii actm: in areas of dietary pidclinea, nutrition and health, food ufety, food chanicab aprciflcations. food resources. and international 
nutrition programs. It hu cstabliabcd, among other important guides, recommcndcd dietary allowances, principles and procedurea for the evaluation 
of the ufety of fooda, apecifications of·idcntity and purity for food chanic1l1, pidclincs for nutrient fortificatiaa of foods, and ~tions for 
maternal and infant nutrition. The Food and Nutrition Board drawa upon the· knowledge and expertise available from the com~ reaourccs of 
academia, government, and industry. 

Fmancial support fer the work of the Board ii primarily provided by government contracts and srantL In addition, uncomiqitted support is 
provided by private foundations and industrial organizations. 

Through members of its liaiaon pancla. tcdmical input in aspec:U of nutrition, food ufety, food technology, an4 food p~ i• provided. 

This. 1tudy was supported by U.S. Food and Drug Administntiaa Contract No. 223-78-2053 (formerly Grant No. FD 00213). 

COMPLIANCE WITH FEDl!.RAI. _ST ATVTES The fact that an article appears in this Food ClrDnit:als· Cativc docs not exempt it from compliance with 
requirements of acts of Congras, with regulations and rulings issued by agencies of the United. States Government under authority of these acts. Of 

with requirements and regulations of governments iJi other countries that have adopted the Food Clremicals Coda. Reviaio0s of the federal 
requirements that al'a:t the Codex apccific1tiOJ1S will be included in Codex supplements as promptly u practicable. 

LIBRARY OF CONGRESS CATALOGING JN PUBLICATION DATA 

Main entry under title: 

Food chemicals codex. 

Includes index. 
1. Food additives-Standards-United States. 2. Food additives-Analysis. I . National Research Council (U.S.). food and Nutri­

tion Board. Committee on Codex Specifications. 
TP4.S.S.F66 1981 664' .06'0218 81-38403 
ISBN 0-309-03090--0 AACR2 

AWJilable from 
NATIONAL ACADEMY PRESS 

2101 Constitution Avenue, N.W. 
Wuhington, D.C. 20418 

Copyright © 1981 by the National Academy of Sciences 

No part of tlris publication may IM 1Tproduttd without tire permission of tire Nfltiona/ Academ}' of Scienca eJCcept for official use /)}' tire United States 
Gownrment orb}' i-mments in otlrer countria tlrat /raw adopted the Food Chemicals Codex. 

Printed in the United States of America 

N 1'/ationa[ Acadt111J Press · . . e The Nlllional Academy Press was created by the National Academy of Sciences lo publish the r~por1J issu«;d by the Academy and 
by the National Academy of En1ineerin1, lhe lnstilule of Medicine. and the Nlllional Research Council, all operatin1 under the 
charter 1ran1ed lo the National Academy of Sciences by the Conaress of the United Stales. 
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LEGAL STATUS 

The first edition of the Food Chemicals Codex was given quasi-legal recognition by 
means of a letter of endorsement from the Commissioner of Food and Drugs, which 
was reprinted in the book. At that time (April 1966), the Commissioner stated that 
"the FDA will regard the specifications in the Food Chemicals Codex as defining an 
'appropriate food grade' within the meaning of Sec. 121.10l(bX3) [now §182.l(bXJ)] 
and Sec. 121.lOOO(aX2) [now §172.S(a)(2)) of the food additive regulations," although 
such endorsement could not be construed to exempt substances from compliance with 
requirements of acts of Congress or with regulations and rulings issued by the Food 
and Drug Administration (FDA) under authority of such acts. 

Later, the Food Chemicals Codex was officially recognized by FDA when the 
definitions and procedural and interpretive regulations under § 170.30, relating to 
eligibility of substances for classification as generally recognized as safe (GRAS), were 
revised and published in the Federal Register of June 2S, 1971(36FR12093). 

Food Chemicals Codex specifications have also been adopted, under certain 
conditions, by the National Health and Medi~ Research Council of Australia; the 
Health Protection Branch of the Department of National Health and Welfare of 
Canada; the Ministries of Agriculture, Fisheries, and Food of Great Britain; and the 
Department of Health (Food_ and Nutrition Branch) of New Zealand. In addition, the · 
Food Chemicals Codex has served as the source of many specifications developed by 

xxiv I FCC 111 I Preface to tire Third Edition 

the Joint FAO/WHO Expert Committee on Food· Additives, and by the International 

Union of Pure and Applied Chemistry. 



UL-Methionine 
QL•l-Amino-4-(methyltbio)butyric Acid 

CH.SCH2CH2CHCOOH 
I 

NH, 

DF.SQUPTION 

White, crystalline platelets or powder having a characteristic 
odor. One g dissolves in about 30 ml of water. It is soluble in 
dilute acids and in solutions of alkali hydroxides. It is very 
slightly soluble in alcohol, and practically insoluble in ether. It 
is optically inactive. The pH of a 1 in 1.00 solution is between 
S.6and 6.1. 

llEQUlREMENTS 

Jdentiflcation 

A. Add 25 mg of a prcviQusly dried sample to 1 ml of a 
saturated solµtion of anhydrous cupric sulfate in sulfuric 
acid. A yellow color appears. 

B. To 10 Pll of a 1 in 1000 solution add successively, shaking 
after each addition, 1 ml of a 1 iP S solution of sodium 
hydroxide, 1 ml of a 1 ip 100 glycine solution, and 0.3 ml of 
a fr~hly preparc4 .I in 10 solution of sodium nitroferricya­
nidc. Keep the mixture at about 40" for 10 min, cool in an 
ice bath for 2 mi11, then add 2 ml of 20% hydrochloric acid 
and shake the mixture. A red or orange red color appears. 

··c. To 1 ml of a 1 in 30 solution add 1 ml of ninhydrin TS and 
100 mg of sodium acetate, and heat to boiling. An intense 
violet blue color is formed (distinction from · hydroxy 
analog). 
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Assay Not less than 99.0% of C11H 11N02S, calculated on the 
dried basis. 

Arsenic (as As) Not more than 3 ppm. 
Heavy Metals (as Pb) Not more than 0.002%. 
Lead Not more than 10 ppm. 
Loss on Drying Not more than 0.5%. 
Residue on Ignition Not more than 0. J %. 

TESIS 

Assay Transfer about 300 mg, accurately weighed, into a 
glass-stoppered ftask. Add 100 ml of water, S g of dibasii:: 
potassium phosphate, 2 g of monobasic potassium phosphate, 
and 2 g of potassium iodide, and mix well to dissolve. Add 
exactly SO ml of 0.1 N iodine,. stopper the ftaslc, mix well, 
allow to stand for 30 min, and then titrate the excess iodine 
with o~ 1 N sodium thiosulfatc. Perform a blank determir.a. 
tion (see page 2), and malce-·any necessary correction. Each 
ml of 0.1 N iodine is equivalent to 7.461 mg of C11H11N02S. 

Aneolc A Sample Solution prepared as directed for organic 
compounds meets the ·requirements of the Arsenic Test, page 
464. 

HeayY Metals Prepare and test a 1-g sample as directed in 
Method II under the Heavy Metals Test, page 513, using 20 
l'g oflead ion (Pb) in the control (Solution A). 

Lead A Sample Solution prepared as directed for organic 
compounds meets the requirements of the Lead Limit Tat, 
page 518, using 10 l'g oflcad ion (Pb) in the control. 

Loss OD Drying. page s 18 Dry at 1 os· for 2 h. 
Residue on Ignition, page 533 lgrutc 1 g as directed in the 

general method. 

Packaging and Storage Store in well-closed, light-resistant 
containers. 

Functional Use in Foods Nutrient; dietary supplement. 

L-Methionine 
L-2-Amino-4-(methylthio)butyric Acid 

CH,SCH:CH,CHCOOH 
I 

NH2 

DESCRIPTION 

Mol wt 149.21 

Colorless or white lustrous plates, or a white crystalline powder. 
It has a slight, characteristic odor. It is soluble in water, in 
alkali solutions, and in dilute mineral acids. It is slightly soluble 
in alcohol and practically insoluble in ether. 
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REQUIREMENTS 

Identification 

L-Methionine responds to Identification Tests A, B, and C under 
DL-Methionine, page 193. 

Assay Not less than 99.0% of C5H 11N02S, calculated on the 
dried basis. 

Arsenic (as As) Not more than 3 ppm. 
Heny Metals (as Pb) Not more than 0.002%. 
Lead Not more than JO ppm. 
Loss on Drying Not more than 0.S%. 
Residue on Ignition Not more than 0.1 % . 
Specific Rotation [a]~: Between -6.s• and -8.2•; [a]:: 

between +21.0" and +2S.0". 

TESTS 

Assay Transfer about 300 mg, accurately weighed, into a 
glass-stoppered flask. Add 100 ml of water, S g of dibasic 
potassium phosphate, 2 g of monobasic potassium phosphate, 
and 2 g of potassium iodide, and mix well to dissolve. Add 
exactly 50 ml of 0.1 N iodine, stopper the flask, mix. well, 
allow to stand for 30 min, and then titrate the excess iOdine 
with 0.1 N -sodium thiosulfate. Perform a blank determina­
tion (see page 2) and make any necessary correction. Eaeh ml 
of 0.1 N iodine is equivalent to 7.461 mg of C5H 11N02S. 

Arsenic A Sample Solution prepared as directed for organic 
compounds meets the requirements of the Arsenic Test, page 
464. 

Heavy Metals Prepare and test a 1-g sample as directed in 
Method II under the Heavy Metals Test, page 513, using 20 
µg of lead ion (Pb) in the control (Solution A). 

Lead A Sample Solution prepared as directed for organic 
compounds meets the requirements of the Lead Limit Test, 
page 518, using 10 µg of lead ion (Pb) in the control. 

Loss on Drying, page 518 Dry at 105• for 2 h. 
Residue on Ignition, page 533 Ignite 1 g as directed in the 

general method. 
Specific Rotation, page 530 (a]~: Determine in a solution 

containing 4 g in sufficient water to malce 100 ml; (a]:: 
determine in a .solution containing 2 g in sufficient 6 N 
hydrochloric acid to make 100 ml. 

Packaging and Storage Store in well-closed, light-resistant 
containers. 

Functional Use in Foods Nutrient; di.:tary supplement. 
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Kenneth R. Mason 
Secretary 
United States International Trade 

Commission 
Washington, D.C. 20436 

Dear Mr. Mason: 

This replies to your letter of July 9, in whi.ch ypu 
requested permission to reproduce an excerpt on "methionine'' 
from The United States Pharmacopeia, Twentieth Revisiop, and 
The National Formulary, Fifteenth Edition, and their Se~ond 
Supplement, in an appendix to the Commission's report on 
investigation No. 751-TA-4 involving methionine from Japan. 

The title, Methionine, has been subject ·to a very rare 
Pharmacopeial action: the drug substance and dosgge fo~m~ 
formerly described by that title have been retitled~ Racemethionine, 
and the title, Methionine, is now applied to a diffe~ent (althou~h 
very closely related) drug substance. Enclosed are photocopies 
of pages 20, 104 and 105 of the Second Supplement which gffected 
that change as of May 1, 1981. 

Please note also that these pages contain many cross 
references to other parts of the book. 

This approval is granted, therefore, subjec t to in~iuding 
in your report the following statement; 

"The use of portions of th~ text of USP XX-Nf XV 
is by permission of the USP Convention. The Convention 
is not responsible for any inaccuracy of quotation or 
for any false or misleading implication that may arise 
from separation of excerpts from the original tex t or 
by obsolescence resulting from publication of a s~ppl~­
ment or later edition." 

Si ncerely, 
/1./1. . / / 

I / .r :,,. . . r>-t ,. .· · I ; 
. ( /_// '_ ·:. _,_, , _,// ~/\..,;~ ·{.{i/ -;:: ·' /<... Ll.t_<, :' / .... \of' ~ ~ 

William M. Heller 

WMH: sam 

Enc. 
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..1-1 c.Jn1posite supp!e;nent conzprising the 
Second 5'upple1nent to USP XX and to J\f F XV 

Introd~:ction 

Ch: ~ Jl'.~ : :s :: nd addition:~ L .~ L:d herein constitute revi­
siu11s in LSP XX and in;\ F ;, \I eff ccti\'c !\fay I, 1981, 
except whac othcrwis·e noh:tl. 

Tins Supplement is cuniubitivc; as is indicatc<l on the 
insiJe front cover, it includ:.:s the content of the First 
Sup;1:cmcnt and its J\ddcnt.lum n, and the Fir~: t Interim 
Rcvi.-;ion ,\nnounccmcnt pertaining to USP XX ancl to 
NF XV . Ac:.:o;diiigly, this cumulati\'C Supplt:1rn:nt 
supersede!> ti1e First Supplement an<l its J\cld:.:11dum a 
and the f i;st ln1erim Rc,· i~ion Annoum:ern c: nt. 

Thi ~: combined USP and NF Supplement is arranged 
in t! · .· urdi..:r in '.\ hich the it cms appcar in the US P 
XX · ;'-: 1: XV main rnl ume. 

The ftnmat and general editorial style employed in 
the Supplement scr•:c n1)t only for printing convcnicnce 
but aLo for accommodation to compu1er storage and 
retrieva l :iroci..:sses. 

Expl:tn~itio11 of Syml>ols-

/) tJ ('/ 1111 (' /I( 

f'irsl Suppkmcnl l o CSP XX 
a nd lo Nf XV 

1\chk11<l11 ;11 a lo tin.: ;1bovc 
hr~ t lnlcrim Rcvisiun 

AllllO IJlll:ClllClll 

sl,COnd Supplc111c:nl 

Officia.J. 
Date 

July I. 1980 
July I, 1980 

July I, 19 l> O 
l\.lay I , 19l< I 

a and at 

... and ... 1;, 

'» and ~ 1 
• and .. 2 

Preface to USP )()( 
In th .- :-.cctiu11. For111at and Style (p:igi.: xx i\·) -
C lran·"i ·'" s,, r~~d: 

,,;. r, ·.·,i/og1• {// Jr! f'[llll - s;1 11 ply ;is :1 rn ;t 1 tc r uf pref-

1 ''I'\ ~-~ ;ind ;\' }'\\. a:c: p1::'.1 j,•,,·d l>> th.: l l. S. !' l · 1:11::1 .-.ip,·i .tl 
( ' 11! .. t·nl i 11 ; 1~ l11c. 1 ~1,nl ·1 \•.1 ri l 1;-":1.1k )'kw) .. l ·~; . c ~ , · 1::1.·. \ 11) ffi'..\~: 1 . 
·1 · · l ':._1• >: \ ~' 1 -~ \v 111.1in ,·lll11 1:;c "di\lnl •u l ~·d l.ir I ·..;1•c l -1· tL · 
~ 1~ . ...... L l 'u bli\ !:10 ~~ < \). , F.1'' ' 1;i , f' :\ J~U - !2 . . 

.S"uprrscri;Jf symbol lknoll:5 the st a rt of a ehan6e; 
subscript :-. ymbol with numeral or numeral and letter 
denotes the end of a cha n!!c.: . 

Where the superscript a~1d subscript symbols appear 
together with no intervening text, it means that a word 
or words have simply been deleted. 

The figurc(s) following a subscript symbol also <le­
note the official date of the change; thus, the numeral 
"1 ·· refers to the First Supplement, and by ihfercnec 
denotes the official date July I, 1980. 

Addenda to USP- NF Supplements arc not cumu­
lati\·c, al though the annu:il Suppkments themselves will 
be cumulati ve. 

Official 'Title Ch:rnges-NOTE-ln all ,instances 
where "J\lonor;raph title change (sec Note in /ntro­
d11 ctio11)'' is spec ified, it is to be understood tha t the 
offici al ti tic given after that specification is to be sub­
stituted for the former title in the appropriate pbces 
throughout the monograph concerned. 

In succeeding Supplements, the notice of each offici:1l 
title change will continue to appear in the original a l­
phabetic position; ho<vever, any further r~vi sions of the 
monog raph c0ncerned will be shown under the new, 
currently official title in its respective alphabetic po:; i­
tion . 

t.:rcnCC in st ylt: . st :tkmi.: nh of test lim its in the l1l l lt W ­

p_ r;1phs arc in tnm~ or Pl' fl' l' tl l;t~c . for v:d ucs e:\ L l~ l·d i11~ 
Al 0 1ia rh.:.. 1 •• per llli llio n. 

/\I I 1..1..1r1 v ·, j 1,. : :l.:1 ·,: ~ ::r.1! ' " ~ ·· :, Li1 "1" fll r- -H:'~ i . ;.ld ' ·~;"!'; 1 1 1 h : -, j'1.. ·L· t 11l 

<·ithL-r t ·s1• ,,r '\.I · <uiu:,1 h~ .·ddr1·"'"l 11 1: Dru ,• St.1•1<l.1rd.., 1J n·i­
,,i11n . i ·SIJ.......,.-'- 1. 1::1 .. Jt \\111!.J r,.~ l'l..\\v .. ·1~ ,.,h l l'c. \ I D 
~(l •: ~.:' 
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~.l<:thionine 

f,11J11ogmph till~ cl1.:mg11 (~..e liole in tnlroduclion): 

llRaccmethionine~ 1 

l\'lcthionine Capsules 

Monoyr.1ph lille clM119.t (sot• Nole in Introduction): 

unaccmcthionine Capsules;j 1 

J\1cthionine TahJcts 

Mono[ir.ipb lille change (see'Nol~ in lnlroducllon): 

0 Rnccmethionine Tablets:i 1 

Add lh~ following:. 

"i\1ethionine 

~ 
CH1SCH1c~,-~:-c~ 

...... 
C~H 11 N02S. 149.21 
L-t.fcthioninc. 
L-Mcthioninc l4-~-6"1-J). 

» Methionine contains not less than 98.5 percent and. 
not more than 101.5 percent of C5H 11 N02S, as L­
methioninc, calculated on the dric;d basis. 

r:icl..:1i:ing and stora:;e-Prcsen·e in wc:ll-closcd eonl:iiners. 
lkrcr('nce :o>l:mdard-(ISr Me1hior.ilw Rtftm!llce S1nmlnrd-Dry 
at 105° for 3 hours before: using. . 
hlcntification-The infrared ab>Clrplion srectmm of a pot:is~ium 
bromide dispersion of it, previously dried, exhibits maxima only at 
the ):lme wa\'dcngths as thal or a similar prcp:1ration of USP M.:­
thioninc RS. 
Spt>cifif nit:.ition,(781 ): b.:twecn +21.9° and +2-U 0

, calculat.:d 
on \he dried basis, determined in a Mllution in 6 N hyJrochl1>ric acid 
CQntaining 200 ll!g in each 10 ml. 
pll (791) : between S.6 and 6.1 in a ~olution (I in 100). 
l.o~" cnulryi11x (7.\1 )--Dry it at 105° for 3 hours: it los1:s not m<>rc 
t hap 0.3•;;, ,,r its wd<~ht. . 
lh·sill11e on i!:nitinn ( ~S 1): not 1111,rc th:111 0.4%. 
('lrloride (221) - A 0.7:\-g portion show~ no ni.ir'e chlorid.: th.in 
c1lrr.:sponds to 0.50 llll or 0.020 N hydrochloric acid (0.05'.'f.). 
Sulfate (221 ) - AO. l3-g portion shows no m11rc ~nlfat.: than cor­
r< - ('<ind~ Ill 0.10 1111 of O.O:!O 1\" sulfuric acid (0.03'ii-). 
Ar~1·nir (211 ) : l.!i ppn1. 
Iron < :!41 ) : 0,0113%. 
11,·:ny 1111.-t:ih, Afrtlwd I ( 2.11 ) : 0 .00 l '.:1%. 
,\\,a)·- · Tr:111,rcr ah"''' 1-\0 mr. ur \lcthi1.111inc:, :u:curatcly wci~licd, 
h>il I 2~·1111 na,1-. di,M1h·o,; in a llli\lllfC of J 011 llf formic :1.-icl and 
50 ml of j'.laci.11 :IC~lic :ll'id. add 2 drop• or Cf) Stal \'iol.::t TS, and 
tiUalc \\ilh 0 .1 /It ren.:h!nri,· ,,.·jJ \'S Ill ;1 rr··cn .-nd·f".lint. Peif11rm 

A-38 

'\F .· 

I 05 

.! !'!.:n\ <k1 .. ·rn1i1;.1•.i1Hl. ,1nt.! 11 1~ 1 ~: t.: ;; r.~ 1h'1.."t.:''· trY l"''U'-''-'ti1·1l. l::i-.:h 
1:11 ,,f 1l.1 .\' 1•er.:hl,11 ic a.:i1I :, •:q11i\'.1knt to l ·1.'.ll mµ nf 
c.1111:-.:05 ... 1 

) 
I 

\' 



·'· ... 

A-39 

'The United States 
Phaf maco·p-eia 
TWENTIETH REVISION 

~ ~ 

Officialfrom July 1, 1980 

-- The National 
. . ... \.\ . . . . . . 

-__ -_ Forin ulary<_ . < _ 
. . 

FIFTEENTH EDITION 

Official from July 1, 1980 . 

- - ~ 
United States Pharmacopeial Convention, Inc. ~I USP II~~ 

___ _ _ __ _ 12601 Twinbrook P:irkway, Roc_kvillc . Md . . 208 52 . esr. 
1820

. )II/ 
- ----- - ..__. 

' .. 



NOTICE AND WARNING 

Concerning U. S. Patent or Trademark." Righ/s 

A-40 

Official coupon 

Do not remoue 

The inclusion in the Pharmacopeia or in the National Formulary of a monograph Qn-any drug · 
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506 Methionine / Officig/ Monographs 

Methionine 

CsH11NOiS 149.21 
Methionine, DL-. 
DL-2-Amino-4:-(methylthio)butyric acid (59-51-8). 

A-41 

n Methionine contains not less than 99.0 percent and 
not more than 100.5 percent of C5H 11N02S, calculated 
on the dried basis. · 

Packaging and storage-Preserve in well-clpsed, light-resistant 
containers. 
Identification-

A: Add 25 mg to I ml of a saturated sol-ution of anhydrous c~­
pric sulfate in sulfuric acid: a yellow color appears. 

B: To 10 ml of a solution (I in 1000) add in succession, shaking 
after each addition, I ml of sodium hydroxide solution (I in 5); I 
ml of aminoacetic acid solution (I in I 00), and 0.3 ml of freshly 
prepared sodium nitroferricyanide solution (I in I 0). Keep the 
mixture at about 40° for I 0 minutes, cool in an ice bath for 2 min­
utes, then add 2 ml of 2 N hydrochloric acid, and shake the mixture: 
a red or orange-red color appears. 

C: To I ml of a solution (I in 30) add I ml of triketohydrindene 
hydrate TS and I 00 mg of sodium acetate, and heat to boiling: an 
intense violet-blue color is formed (distinctionfrom hydroxyl an­
alog). 
pH (791): between 5.6 and 6.1, in a solution (I in 100). 
Clarity and color of solution-Dissolve 450 mg in 15 ml of water: 
the solution is clear and colorless. 
Los.,. on drying (731 )-Dry it at !05° for 4 hours: it loses not more 
than 0.5% of its weight. 
Residue on ignition ( 281 ) : not more than 0.1 %. 
Chloride (221 )-A 750-mg portion shows no more chloride than 
corresponds to 0.20 ml of 0.020 N hydrochloric acid (0.020%). 
Sulfate (221 )-A 750-mg portion shows no more sulfate than 
corresponds to 0.40 ml of 0.020 N sulfuric acid (0.050%). 
Selenium ( 291 ) : 0.003%. 
Heuy metals. Method JI (231 ): 0.002%. ~ \ 
Iron ( 241 )-Dissolve I g in 45 ml of water, and add 2 ml of hy­
drochloric acid: the limit is 0.00 I%. 
Assay-Transfer about 300 mg of Methionine, accurately weighed, 
to a glass-stoppered flask. Add I 00 ml of water, 5 g of di basic 
potassium phosphate, 2 g of monobasic potassium phosphate, and 
2 g of potassium iodide, and mix to dissolve . . Add 50.0 ml ofO. I N 
iodine VS, insert the stopper in the flask, mix, and allow to stand 
for 30 minutes. Titrate the excess iodine with 0.1 N sodium thio­
sulfate-VS, adding 3 ml oL~tarch TS as the end-point is approached. 
Perform a blank determination (sec Residual Tit rations ( 5<i I}). 
bch ml of 0. 1 N iodine is equivalent to 7.461 mg of C~H w 
N02S. 

USP XX 

Methionine Capsules 

» Methionine Capsules contain not less than 90.0 
percent and not more than 110.0 percent of the labeled 
amount of CsH 11 N02S. 
Packaaiag IUld storage-Preserve in well-closed, light-resistant 

·containers. 
Identification::.._ Macerate the contents of a number of Capsules, 
equivalent to about 100 mg of methionine, in 100 ml of water, and 
filter the solution. The solution responds to /dentificalion test B 
under Methionine. · 
Wei&hf •ariation (9JI): meet the requirements for Capsules. 
Assay-Transfer, as completely as possible, the contents of not less 
than 20 Methionine Ca~ulcs to a 1000-ml volumetric flask. Wash 
the emptied capsules with cold water, and transfer the washings to 
the flask. Add water to volume, and mix. Filter, if necessary, 
through a dry filter into a dry flask, discarding the first 20 ml of the 
filtrate. Transfer an accurately measured volume of the subsequent 
filtrate, equivalent to about 300 mg of methionine, to a glass-stop­
perc:d ~k. ~nd proceed as directed in the Assay under Methionine, 
begmn,ng with ''Add I 00 ml of water." · 

Methionine Tablets 

» Meth.ionine Tablets contain not less than 90.0 per­
cent and not fnore than 110.0 percent of the labeled 
amount of CsH11N02S. 
Packaging and storage-Preserve in well-closed,. light-resistant 
containers. ·· · 
ldelltificatioo-A filtered solution of Tablets, representing a con­
centration of approximately I in I 000 of methionine, responds to 
Identification test. B under Methionine. 
Disiategratioa (701 ): 30 minutes, simulated gastric fluid TS being 
used as the test medium. · 
Weight •ariation (931 ): meet the requirements for Tablets. 
Assay-Weigh and finely powder not less than 20 Methionine 
Tablets. Weigh accurately a portion of the powder, equivalent to 
about 600 mg of methionine, and transfer completely to a 100-ml 
volumetric flask. Add.about 75 ml of water, and allow to stand for 
30 minutes with occasional swirling. Dilute with water to volume, 
and mix: Filter, if necessary, through a dry filter into a dry flask. 
discarding the first 20 ml of the filtrate. Transfer an accurately 
measured volume of the subsequent filtrate, equivalent to about 300 
mg of methionine, to a glass-stoppered flask, and proceed as directed 
in the Assay under Methionin£, beginning with "Add 100 ml of 
water." · ,, 

•. 
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APPENDIX C 

STATISTICAL TABLES 



Table 1.--Synthetic L-methionine and all other forms of methionine 1/: U.S. production, 
imports, exports, and apparent U.S. consumption, 1978-80 

{_Ql,lan t:l,_~_:l,_!!_th~u_sal!d_B_ _~f__p_o_unds; value in thousands of dollars; unit v-'a"-1'-u_e___.p_e_r__._p_o_u_n_d~) ___________ _ 

U.S. imports : : : Ratio (percent) 

Item u.s. 
production From 

Japan 

From 
West From From 

other 

u.s. 
exports '!;,/ 

Apparent : of imports to 
consump- • consumption 2/ 

tion 2/ • -.,_ 
:Germany: . . France 

Total 
sources Japan Total . . 

Quantity 

1978: 
Synthetic L-methionine--: 0 *** *** *** *** *** 0 *** • ••• ! 100.0 
All other forms of 

methionine------------: 55,006 : *** : *** : *** : *** : *** : 4,500 
Total---------------: 55,006 : 6,372 : 421 : 16,205 : 2,498 : 25,496 : 4,500 -- --- -

••• ! *** : ••• 
10,uuu : o.4 : 33.5 

1979: : : 
Synthetic L-methionine--: 0 : *** : *** : *** : *** : *** : 0 ••• , ••• ! 100.0 
All other forms of 

methionine------------: 70 689 : *** : *** : *** : *** : *** : 7 200 *** ! ••• : ••• 
total---------------: 70,689 : *** 68 : 9 : 22,420 : 5 : 22,502 : 7,200 -- ---oo,uuu : .-1 : 26.2 

1980: 
Synthetic L-methionine--: 0 ••• *** *** *** 49 0 49 : *** : 100.0 . : . All other forms of 

I.I *** • methionine------".'"-----: 4/ *** : *** : *** : *** : *** : 22,106 : 9, 900 . .. . ... : 4/ ••• 
4/ llUUr . .1 : 4/ *** . Total-------------: 4/ *** : 85 : 67 : 21,895 : 108 : 22,155 : 9,900 · · 

Value 

1978: 
Synthetic L-methionine-~: *** *** *** *** *** - : ••• *** 100.0 
All ·Other forms of 

1Dethionine--------: ·66,805: ***: ***: *** ·: ***: ***: 4,600: ***: ***; *** 
Total------""--------: 66,805 : 7,658 : 627 : 17,923 : 2,764 : 28,972 : · 4,600 : 91,260 : 8.4 : 31.8 

1979: 
Synth.etk 1.-methioaine--: - : *** : *** : *** : *** : *** ; - . . *** : *** . 100.0 . 
All •othe·r f ·orms of : : : . . : : . : . . . 

'llle<tih il..o:oil.n·e----------- : ___ __;-:..-:..L.-:..-:..-:__..;__ ____ ..;.... ___ ..;.... ___ _,_--'----,,,..---'--=--,-----="'""""-:------::=--:-:,..,,-.-
To tal--------------: -- ·-- · · ·- --- ---

RO i;RQ . *** . *** . *** ' *** : *** . J,200 : *** : *** : *** . 
ou,oo~ : ''""' .. .l 'uuu : .lU.l : 22,80H : 7 : 23,916 : 7,200 : 97,400 : 1.0 : 24.6 

: : : . : : : . 19.SO; 
Syn'l:ihetic L-metblonil.n·e--: *** : *** : *** .: **'* : 603 : - : 603 : *** : 100.0 
All c>:t\her for'!Ds of ! . . . . . 

111et'hionin.e-------: 4./ *'** : *** : *** : *** : *"'* : 26,538 : .U,'900 : 4/ *** : *** : 4/ *** 
Total-------------:!!./ ***: 1fJ1: 359: 25,9:35: 141): 27,141: 11,900: if*"*: 0.6: f!J *** 

I : 

See .f<001t<noilles a it e.nd of .tabloe .. 
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Table !.~Synthetic L-methionine and all other forms of methionine 1/: U.S. production. 
imports. exports. and apparent U.S. consumption, 1978-8~--=-continued 

(Quantity in thousands of pounds; value in thousands of dollars; unit_ _val'!e__~er pound) 

U.S. imports 

u.s. : '. From : 
: : : u.s. : Apparent 

From ; consump-
production : From From : : T 1 : exports 2/ 

: West : other ota - tion 2/ 

Ratio (percent) 
of imports to 

consumption !/ 
Japan France 

;Germany; 
: sources Japan Total 

Unit value ~./ 

1978: 
Synthetic L-methionine~: - : *** : - . 
All other forms of : : 

mPthionine-----------: $1.21 : *** : *** : ~---- *** 
1.20 : Average-------------: 1.21: 1.20: 1.49: - -- - - - - -· - -- • -- - : 

1979: 
Synthetic L~methionine--: *** • - . 
All other forms of : 

*** • - . . mPthionine------------: 1.14 : *** : *** : ----
1.13 Average~-----------: 1.14 :***14.71 : 11.22 : - -- - ·- - -- - -- • ·- : - . 

1980: : : 
Synthetic L-methionine~: 12. 31 
All other forms of 

methionine-----------: 4/ *** : *** : *** : *** : *** : 1.20 : 1.20 : 4/ *** 
Average-------------: !!._/ *** : t 8.31 : 5.36 : 1.18 : 1.30 : 1.23 : 1.20 : !!._/ *** · - • 

}j In this table, data on the calcium salt of-the-hydroxy-ana1og--of methionine are included within the data for all other forms 
of methionine. The hydroxy analog is not believed to be produced outside of the United States. so import data are for methionine 
only. 

'!:._/ Est i ma ted and rounded. Estimates based, in part, upon official statistics of the U.S. Department of Commerce. 
3/ * * *· 
!!_! Pr e l imi nary. For Commission use only. 
5/ Calculated from rounded f i gures. 

Sour ce : Production data compiled from official statistics of the u.s. International Trade Commission. except as noted. Impor t 
da t a compiled f r om statistics of the u.s. Department of Commerce and from data submitted in response to questionnaires of the U.S . 
International Trade Commission. 
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Table 2.-Synthetic L-methionine: Purchases for consumption, by fir111s, 
1978-80, January-March 1980, and January-March 1981 

January-~arch 

Firm 1978 1979 1980 
1980 1981 

Quantity (pounds) . 
··--------------------------------------------------------------------------------

Value (dollars) !/ 
. . . . 

···------------------------------------: .. . ... ; ... : 

···-----------------------------------: .. . .,...,, 
I ••• ; 

···------------------------------------: .. . ... : ... : 

"'** : ••• . . ... _ _. _____ ..;, ___________________________ : .. . ... : ... : 

"". : •w1! . . ···-~---~------------------------------: .. . 
Total-:-----------------------------=----------~.~.~.------------~-~-~---'------------

···------------------------------------: 
···-----------------------------------: 
···------------------------------------: 
···------------------------------------: 

••• ••• 
*** ••• 

: ••• 
: *** 
: 11•• 
; ••• 

UJiit value ~./ 

: • •• : . *** . . . . ••• : . 
; *** : 

••• ••• 
••• • •• 
• •• ••• 
• •• • •• 
• •• ••• 
••• .... 
••• . . ••• 
••• ; *** 
••• : ••• 
• •• I • •• 

···------------------------~-----------: __________ ...;.;;;__: __________ ..;,_;_;_.-;-----------.:-i-r--:-----~----... ~-=------------.iii" 
Average----------------------------: 

••• ' *** . ••• . ••• : • •• • • ·** . aw• I wwi : *** • ••• . 
1f .--.--. 
21 Net delivered cost. 
Ji Calculated from rounded figures. 

Source: Compiled .from data submitted in response to questionnaires of the u.s. International Trade Commission. 

> 
1 

.i:-. 
O'I 



Table ).~synthetic L-methionine: Sales of u.s. imports, by firms, 1978-80, 
January-March 1980, and January-March 1981 

January-March 
Firm 1978 1979 1980 

1980 

Quantity (pounds) 

: 
*** : *** 
*** : *** 

*** : 
*** : 

Ajinomoto U.S.A., Inc------------------: *** 
***~----------------------------------: *** 
***------------------------------------: *** *** : *** *** : 
***~----------------------------------: *** *** : *** *** : 
Kyowa Hakko U.S.A., Inc----------------: *** *** : *** *** : 

*** *** *** : 

1981 

*** 
*** 
*** 
*** 
*** 
*** 

n ·J XXll ' 77, 731 *** . 22,641 
Tanabe U.S~A., Inc~-------------------: *** 

Total------------------------------:~__,__,_4_0 ___ 4_7_9~~~__,-_--:-_-:_:_:__;.__,_ -------

Value (dollars) 

Ajinomoto U.S.A., Inc------------------: *** : *** : *** *** : *** 
***------------------------------------: *** : *** : *** *** : *** 
***---------~--------------------------: *** : *** : *** *** : *** 
***~----------------------------------: *** : *** : *** *** : *** 
Kyowa Hakko U.S.A. , Inc----------------: *** : *** : *** *** : *** 
'Tanabe U.S.A., Inc~-------------------: *** : *** : *** *** : *** 

AAA Total------------------------------: 575,796 : 949,435 : 1,151,699 ~~~ 334 , 803 

Unit value 2/ 

Aji nomoto U.S.A., Inc------------------: *** ' *** *** : *** 
***------------------------------------ : *** : . . *** *** : *** 

:::=:========================:=========~ ::: ; 
*** . *** 

*** : *** 
*** : *** 

Kyowa Hakko U.S.A., Inc----------------: *** ' *** *** : *** 
Tanabe U.S.A., Inc~-------------------: *** : 

Average----------------------------:~__,__,__,~174-.~2~2_;,.:~~~--,.~~.-,.~~.....;__;.__,~~~-~.-,,-~-_:.~~~~__,~~~~~-.--=--__,__,__,__,_,........__.... 
*** .. ft ft 15.10 

*** : *** 
*** . 14.79 

1/ Ii • *· 
3./ Calculated from rounded figures. 

Source: Compiled from data submitted in response to questionnaires of the U,S. International Trade Commission. 
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Firm 

Table 4.--Synthetic L-methionine: U.S. imports, by firms, 1978-80, 
January-March 1980, and Januar y-March 1981 

1978 1979 1980 
January-March 

1980 

Quantity (pounds) 

Ajinomoto U.S.A., Inc------------------: *** *** . *** . *** . . 
***------------------------------------: *** *** : *** *** : 
***------------------------------------: *** *** : *** *** : 
***------------------------------------: *** *** : *** *** : 
Kyowa Hakko U.S.A. Inc-----------------: *** *** : *** *** : 

*** : *** *** . 

1981 

*** 
*** 
*** 
*** 
••• 
*** Tanabe U.S.A., Inc---------------------: *** 

Total------------------------------:----------~.~.~.=-------------,...~.~-_;_----...,........,..-=---=-=~..;._----------:-:-:,..._;~----------~~ ......... . 49,106 . . 
••• . *** 

Value (dollars) f:./ 

Ajinomoto U.S.A., Inc------------------: *** ... : *** *** : *** 
***------------------------------------: *** *** : *** *** : *** 
***------------------------------------: ••• *** : *** *** : ••• 
***------------------------------------: ••• *** : ••• *** : ••• 
Kyowa Hakko U.S.A., Inc----------------: *** ... : ••• ••• . . • •• 

*** : *** 
.... ! 603,306 

*** : ••• 
"'** . *** 

Tanabe U.S.A., Inc---------------------: *** 
Total------------------------------=-----------• ..,...,..~.-------------.,...,-.,--'--------~--...,..,------....... ---

Unit value 'l:./ 'l_/ 

Ajinomoto U.S.A., Inc------------------: *** : *** : "'** : *** : ••• 
***-----------,-------------~----------: ••• : • •• . *** : *** : *** . 
***---~--------------------------------: *** *** . . ••• : ... : ••• 
***------------------------------------: *** : *** I ••• : *** . *** . 
Kyowa Hakko U.S.A., Inc----------------: ... : ••• : ••• . ... : *** . 
Tanabe U.S.A., Inc---------------------: ••• : *** : ••• . . • •• : *** 

Average-------------------------- --: *** : . ••• I 12.29 ' • •• ' *** 

1/. * *· 
2/ At the foreign port of exportation. Includes all costs incurred in bringing the merchandise to the foreign 

port of exportation but does not include ocean transportation, brokerage feelh aiarine insurance or other costs 
incurred in bringing the merchandise to the U.S. port of importation. 

~_/ Calculated from rounded figures. 

Source: Compiled from data submitted in response to questlonnaius of the u.s. International Trade Commission. 
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Table 5.--Synthetic L-methionine: U.S. importers' inventories, by firms, 
Dec. 31, 1977-80, Mar. 31, 1980, and Mar. 31, 1981 

(In pounds) 

Dec. 31-- ' Mar. 31--
Firm 

Ajinomoto U.S.A., Inc-----: 
***7----------------------: 
***-----------------------: 

1977 

*** 
*** 
*** 

1978 

*** 
*** 
*** 

1979 

*** 
*** 
*** 

1980 

*** 
*** 
*** 

***-----------------------: *** : *** : *** : *** 
Kyowa Hakko U.S.A., Inc---: *** : *** : *** : *** 
Tanabe U.S.A., Inc--------: *** : *** : *** : *** 

1980 . 
: 
:·. 

*** . . 
*** : 
*** : 
*** : 
*** : 
*** ! ...... Total-----------------: 5,941: *** : *** : 32,515 ··· . 

1/. ·-~ 

1981 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

Source: Compiled from data submitted in reponse to questionnaires of the U.S. International trade Colllllliasion. 
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T•bl-e 6.--f'lethlonlnei U.'S. Imports for consumption, by pr l nclpel sources, 1976-80, J•nuary-f'larch 1980, •nd 
J ·•n·u.uy-f'lil1rc'h J 981 

Source t976 1977 

. . 
:i 

1978 

Quantity (1,000 pounds> 

Januarv-March--
1979 t980 1980 I 1981 

~ 

France------1 15.764 I 13,546 I 161205 I 221420 I 211895 I 6,490 I 6,111 
Japan-------1 91313 : 6.915 : 6.372 I 68 I 85 I 14 I 44 
FR Germ-----: 2,918 : 2,067 : 421 1 9 : 67 1 1 1 60 
Nethlds-----1 160 : 240 : 119 I 0 : 80 I 0 I 0 
Ch Ina P-----: O 1 0 1 O 1 O : 2,6 1 4 1 4 
NQrway------1 0 I 0 I 0 I 0 : .v I Q I 0 
Canada~-----1 . 197 I 120 I 10 I 5 I 0 I 0 I D 
U IC I ng------1 0 1 1/ 1 1 t D 1 0 1 O 1 1 
All other---t 71461 : 7,775 : 2.368 : o : o t o 1 o 

Total---1 35.813 : 30.663 I 25.496 I 22.502 : z2.t55 : 6.510 : 6,919 

I 

France------1 
Japan-------1 
FR Germ-----1 
Hethlds-----1 
China P-----1 
Nor way------1 . 
Canada------1 
U Klng------1 

131513 
81440 
2,435 

108 
--

185 
-

I 

I 

I 

: 
I 

I 

: 
I 

Y•lue ( 1, 000 dollars> 

I I 

141121 I 171923 I 

71563 I 71658 I 

2,247 I 627 I 

234 I 1 51 ' - I - I 

- I - I 

137 I 6 I 

1/ : 3 I 
I. '"'" . ., tt '·., . ~ L. "''· 

. All ottier---1 . , . , . 

I I I 

22,808 I ~s,935 I 7, 145 I 81668 
1,000 I 707 I t77 I 97 

1 01 I 359 I ts I U? - I u I - I -- I 43 I 7 I 8 
- I .1/ I - I 

7 ' - I - I 

1/ I - I - I 2 
- . - · 1 - I . 

Total---: 30,734 : 32,150 : 28,272 I zj.916 I Z7r141 : 7,343 : 81914 

Unit value (per pound) 

I 

France------1 t0.86 I ., . 04 I ., • 11 I •1 dl2 I t 1 • 18 : • t • 1 0 : t1. 27 
Japan-------: 0.9J I 1 • 09 I 1 ! 20 I 14.65 I 8.27 I 12. 36 I 2.22 
FR Germ-----1 0.83 I 1. D9 I 1. 49 I 11. 4 7 I 5.35 I ,2.92 I 2.32 
Nethlds-----1 0.67 I 0.97 I 1. 27 I - I 1. io I - I 

China P-----1 - : - : - I - I 1. 62 I 1.48 : 1. 74 
Norway------1 - I - I - I - I Q.89 
Canada------1 0.94 I 1 • 14 I 0.65 I 1. 36 I - I - I 

U King------1 - I 169. 50 I 4.35 I - I - . I - I 3.36 · 
All other---1 lldU I l I II 1 ! 1 .1 II I - I - : - I 

Average--1 0.66 I 1 • 05 I 1 • 14 I 1 • 06 I 1.23 I 1.13 I 1.29 

1/ Less than 500. 

Source• Co•plled from official statistics of the U.S. Department of Commerce. 
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