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2007  2  6  

0206002
 

2007  2  8  177  
2008  6  17  59  
2008  9  29  62  
2008  10  10   
2012  5  18   
2012  8  21  109  
2012  9  26  110  
2012  10  25  111  
2012  11  26  455  
 

 
2009 6 30  

 

2011 1 6  
  

  
 

 
 
 
 

2012 6 30  
  

  
 

 
 
 
 

 

2012 7 1  
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2007 9 30  

  
  

 
 

 
 

 
 

 
 

 
 
 

 

2009 9 30  
  

  
 

 
 

 
 

 
 

 
 

 
 
 

 

 
 

2010 12 20  
  

  
 

 
 
 

 
 

 
 

 
 

 
 
 

 

2011 9 30  
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2012 6 30  
  

  
 

 
 

 
 
 

 
 
 

 
 

 

2012 9 30  
  

  
 

 
 

 
 
 

 
 
 

 

 
 

 
2012 10 1  
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pH CAS

996-31-6  

 
 

L- D- DL-

 
 

 
 

42.7 mg
2,200 mg 1.9%

 
 

L- D- DL-

 
 



 7

ADI
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pH  
 

 
 

2- 2-
 

Potassium lactate 
CAS  996-31-6  

 

C3H5KO3  

 

128.17  
 

L-(+) D-(-) DL-
(1)  

 
 

C3H5KO3 50.0% 98.0 102.0%

 
 

                                            
1  DL

L-(+) D-(-) L- D- DL-  

* 
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pH
 

 
FAO/WHO JECFA (2) 1974a

L-
 

 
infant 

formula GRAS
GMP  

 
EU

D- DL-
3 pH

 
 

1957 1960
pH

 
 

2002 7
JECFA

EU

24 1 1

                                            
2   
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L- D- DL-

 
 

Cori & Cori 1929 Cori 1930 24
L- D- 1,700 mg/kg

L- D-
 

 
Cori 1930 6 9

DL- 213 mg/kg
1 2 3 4

25.8 43.5 61.8 75.5%
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L-  
18 1998 L-

 
 

Cori & Cori 1929 21 1998
L-

Cori  
 

Ewaschuk 2005 L-
1 2 mmol/L 89 178 mg/L  

 
D-  

Ewaschuk 2005 Thornalley 1993
18 1998 Halperin & Kamel 1996

D-

 
 

Ewaschuk 2005 D-
11 70 nmol/L 0.98 6.24 �g/L

 
 

Thornalley 1993 D-
2 3  

 
de Vrese & Barth 1991 D- 0.64 1.06 mmol/kg

57 94 mg/kg 4 7
60 D-

0.070 0.020 mmol/L 0.086 0.030 mmol/L 0.20 0.010 
mmol/L 6.24 1.78 mg/L 7.67 2.68 mg/L 17.8 0.89 mg/L

1.11 
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mmol/kg 99 mg/kg AUC

 
 

JECFA 1974a Cori & Cori
1929 24 L- D-

1,700 mg/kg
3 L- 40 95%

D-
 

 

Ewaschuk 2005 L- D-

 
 

L- D-
 

 

JECFA 1974a Fürth & Engel 1930
1 3,000 mg

14 20 30%
 

 
D-

Thornalley 1993 Ewaschuk 2005
D-

D-
in vitro D-
 

 
Halperin & Kamel 1996 L-

D-
 

 
Cori & Cori 1929 Halperin & Kamel 1996
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Thornalley 1993 Ewaschuk 2005
D- 1.5 1.6 mmol/kg/hr

134 143 mg/kg/hr L- 1/5 1/4
 

 
JECFA 1974a 3 D- DL-

L-  
 

Ewaschuk 2005
0.1 �mol/hr 8.9 �g/hr D-

1 4
 

 
DL-
Goldman 1961 10 57 4

DL- half-skimmed milk
24

4%
 

Morotomi 1981 F344 5
DL- 0 1.95 g/kg 30

[14C]DL- 20 �Ci
1.95 g/kg pH �-pH=0.14

2 24
CO2 1.95 g/kg

42% 61% Morotomi

CO2

1.95 g/kg
CO2

1.95 g/kg 3.8 4.9
 

 

Cori & Cori 1929 Ewaschuk 2005
24 L- D- 1,700 

mg/kg L-
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L-
D- 3 30%

 
 

Ewaschuk 2005
10 DL- 1.0 1.3 mmol/kg/hr 112 146 

mg/kg/hr D-
90% 10%

0.336 0.515 g/kg/hr 3.0 4.6 mmol/kg/hr
75%

D- 6.4 
mmol/kg 717 mg/kg

D- 21 40
24

D- 2%  
 

Giesecke & Fabritius 1974 250 300 g
5 DL- 490 629 mg/kg

24 1
2%  

 

Schmukler & Barrows 1966 Wistar
3 LDH

1  
 

Francesconi & Villee 1969
LDH

LDH LDH1 LDH4 4
LDH4

 
 

Lee 2000 SD 8 0
7 28 35

LDH 0 7
LDH

50% 28 35
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LDH  
 

2012

 
 

 
 

 
 

 
 

DNA
1988

Bacillus subtilis M45 Rec- H17 Rec+
Rec-assay 20 mg/disk

 
 

1988 1999

CHL 3.0 mg/mL
24 48
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1982 Ishidate 1984 1991
Salmonella typhimurium 

TA92 TA94 TA98 TA100 TA1535 TA1537
10 mg/plate

 
 

FDA 1980 S. 
typhimurium Saccharomyces cerevisiae

0.18%
 

 
Al-Ani & Al-Lami 1988 S. 

typhimurium TA97 TA98 TA100 TA104
2.0 μl/plate 2.4 mg/plate

 
 

1982 Ishidate 1984 1999
CHL

1,000 �g/mL 24 48

 
 

Morita 1990
CHO-K1

24 0 8 10 12 14 mM
12 mM 14 mM

Morita
pH6.3 pH7.4

 
 

50%  
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1983 Ishidate 1984
S. typhimurium TA94 TA98

TA100 TA2637 100 mg/plate

 
 

1991
S. typhimurium TA94 TA98 TA100

50,000 �g/plate
 

 

1983 Ishidate 1984 1999
CHL

2,000 �g/mL 24
48

 
 

1988 S. 
typhimurium TA97 TA102
10 mg/plate

 
 

FDA 1980
S. typhimurium S. cerevisiae

0.625%
 

 

Corning Hazleton Inc. 1995
Crl;CD-1BR 5
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3,350 mg/kg
 

 

Rec-assay CHL

pH

 
 

 
 

JECFA 1974a Smyth 1941
DL- Merck Index 9 1976

LD50 3,730 mg/kg  
 

Merck index 14 2006
Smyth 1941 DL-

LD50 3,730 mg/kg
 

 

 
 

1989 6 F344 5
5 0 0.3 0.6 1.25 2.5 5.0% 0
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150 300 625 1,250 2,500 mg/kg / (3) 13
CRF1

1.25%
2.5%

5.0%

5.0% 2
1 2

NOAEL 5.0%
2,500 mg/kg / 1,440 mg/kg /  

 
1989 F344 10

5 0 5.0 10 20 30% 0 2,500
5,000 10,000 15,000 mg/kg / (3) 20

B
20%

30% 60%
20%

B CRF1

                                            
3  JECFA  

 kg  g/ / g/kg /
 0.4 20 50 
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5.0%
NOAEL  

 

1995 5 F344 5
0 2.0% 0 1,000 mg/kg / (3) 26

2.0%

NOAEL  
 

 
 

Maekawa 1991 6 F344
50 0 2.5 5.0% 0 1,250 2,500 mg/kg
/ (3) 24 2

2.5%
5.0%

5.0%

Maekawa

Maekawa
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Imai 2002 F344 50
0 1.0 2.0% 0 500 1,000 mg/kg / (3) 104

1.0
2.0% 2.0%

2.0%

2.0%

2.0%
2.0%

Imai

 
 

 
 

Colomina 1992 CD-1 6 15
12 570 mg/kg / 10

NOAEL  
 

 
 

Laschke 1932 27 33% D- L-
100 mL 12
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Ewaschuk 2005 D-
D- 385 mg/L 3 mmol/L

 
 

Zhang 2003
D- D-

 
 

de Vrese & Barth 1991 26 51
34.3 7 D- 1.11 mmol/kg 100 mg/kg

D- 0.64 1.06 mmol/kg 57.7 95.5 mg/kg

 
 

JECFA 1974a Jacobs & Christian
1957 40 DL- 0.4%

0.4 g/ (4)

2 4
 

 
JECFA 1974a Droese & Stolley
1962 3 DL- 0.4% 0.5%

0.4~0.5 g/ (4) 10
pH

DL- 80%

2 33%
DL-

 
 

JECFA 1974a Droese & Stolley
1965 10 12 DL- 0.35% 0.35 g/
(4)

                                            
4  100 g  
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L- 3 D- 12

Droese & Stolley
L- 80% D- 20%

D- L-

Plasma bicarbonate

 
 

FASEB 1978
3 DL- 7 600 1,275 mg/kg

/ 7 27 94 L- 4
600 880 mg/kg / 2 28

107

DL-

3 L-
Ungari 1965

FASEB
Ungari 1965

L-
D-
 

 
FASEB 1978 Goldman 1961

7 56 18 DL-
evaporated milk

half-skimmed milk 7 10
DL-

pH

2 34 6 DL-
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FASEB 1978 Lieberman 1930

3 10 g 250 mL
5 g

 
 

 
2012

NOAEL

18
2,700 3,000 mg/ /

33.4 mg
2,200 mg 1.5%

 
 
 

NAS / NRC 1989

1987 3,180,000 1,442
339,000 154 1,350,000 612.4 (5)

 
 

                                            
5  241 1986 16.4 mg 1.75 mg 6.96 mg/ /  
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1993

1984 1986 17.1 mg/ / 0.5 mg/ /

 
 

 

 
 

13

1998 1999
649 mg 527 mg 1,176 mg

 
 

2000 1 6
1,506 mg 7 14

2,049 mg 15 19 2,229 mg 20 64 2,593 mg 65
2,605 mg  

 
2010  

20 2,350 mg/ / 20 2,182 mg/ / 20
2,260 mg/ / 2,200 mg/ /

 
 

 
 

30.5 mg 26.7 128.17 / 112.06
132.2 mg  
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mg/ /  

 
 

2001  2007  
 69.1 68.5 

 41.5 49.6 
 16.4 26.7 

 0 0 
 1.3 

 127.0 146.1 
 119.2 132.2 

 

 
 

2001 63.7 mg 2007 60.6 mg

109.4 mg/ / 63.7 128.17 / 74.6 76.9 mg/
/ 109.4 90.08 / 128.17  

 

76.9 mg/ /
209.1 mg/ / 132.2 76.9

42.7 mg/ / (30.5 109.4) 39.09 / 128.17
 

 
 

 
JECFA  
1973 17 1974 18 JECFA

ADI ADI not limited

D- 3
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D- DL-

 
 

 
1978 FASEB

FDA DL-

L-

L- DL-

L-
D- DL-

 
 
1984 FDA FASEB FDA

FDA
L

GRAS
GRAS  

 
1987 FDA

GRAS  
 

 
1990 SCF

JECFA ADI
L
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2008

ADI 20 mg/kg /
D-

3.9 mg/ / 40% D-
D- 50 kg

5 kg D-
0.16 mg/ D-

0.4 0.5 g/
 

 
2012

 
 
 

L- D- DL-

 
 

 
 

42.7 mg
2,200 mg 1.9%
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L- D-

D- 1
4 D-

L- D-

 
 

L-
D- DL-

 
 

ADI

 
 

p.28
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CHL  
CHO-K1  
EU European Union  
FASEB Federation of American Societies for Experimental Biology

 
GMP Good Manufacturing Practice  
GRAS Generally Recognized As Safe  
JECFA Joint FAO/WHO Expert Committee on Food Additives FAO/WHO

 
LDH Lactate Dehydrogegenase  
NAS National Academy of Sciences  
NRC National Research Council  
SCF Scientific Committee for Food  
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 DNA B. subtilis 

MA45 Rec-  
H17 Rec+  

- in vitro - 
 

 
20 mg/disk  

1988
 

 
 

CHL 

24
48

 

in vitro - 
 

 
3.0 mg/mL 

 1988
 

1999
 

 
 

S. typhimurium 
TA92  
TA94  
TA98  
TA100  
TA1535  
TA1537 

- in vitro -   
10 mg/plate  

1982
 

Ishidate 1984
 

1991
 

 
 

S. typhimurium 
S. cerevisiae 

- in vitro -   
0.18%  

FDA 1980  
 

 
 

S. typhimurium 
TA97  
TA98  
TA100  
TA104 

- in vitro -   
2.0 �L/plate  
2.4 mg/plate

 

 
Al-Ani & Al-Lami

1988  
 

 
 

CHL 

24
48

 

in vitro -   
1,000 �g/mL 

 1982
 

Ishidate 1984
 

1998
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CHO-K1 24

 
in vitro -  0 8 10

12 14 mM 
12 mM

14 mM

pH6.3
pH7.4

 

Morita 1990
 

 
 

S. typhimurium 
TA94  
TA98  
TA100  
TA2637 

- in vitro - 
50%
 

 
100 mg/plate  

1983
 

Ishidate 1984
 

 
 

S. typhimurium 
TA94  
TA98  
TA100 

- in vitro - 
50%
 

 
50,000 �g/plate  

1991
 

 
 

CHL 

24
48

 

in vitro - 
50%
 

 
2,000 �g/mL 

 1983
 

Ishidate 1984
 

1998
 

 
 

S. typhimurium 
TA97 
TA102 

- in vitro - 
 

 
10 mg/plate  

1988
 

 
 

S. typhimurium 
S. cerevisiae 

- in vitro - 
 

 
0.625%  

FDA 1980  
 

 In vivo
 

Crl;CD-1BR
 

72  
 5   

 
3,350 mg/kg

 

 Corning Hazleton 
Inc. 1995  

    
 

 DL-   LD50=3,730 mg/kg  JECFA 1974a

Merck index 14

Smyth 1941
 



 34

          

 
13  F344  13   

5  5
 

0 0.3 0.6 1.25
2.5 5.0% 1 0
150 300 625
1,250 2,500 
mg/kg /  

5.0%
2

1 2

NOAEL
5.0% 2,500 

mg/kg / 1,440 
mg/kg /  

1989
 

 
20  F344  20   

10  5
 

0 5.0 10 20
30% 0 2,500
5,000 10,000
15,000 mg/kg

/  

5.0%
NOAEL

 

1989
 

 
26  F344  26   

5  
 0 2.0% 0 1,000 

mg/kg /  
NOAEL

 

1995
 

 24 F344  24   
50   

0 2.5 5.0% 0
1,250 2,500 
mg/kg /   

Maekawa 1991
 

 104  F344  104   
50  

 0 1.0 2.0% 0
500 1,000 
mg/kg /   

Imai 2002
 

 
 CD-1  6-15

  
12   570 mg/kg /

 
NOAEL

 

Colomina 1992
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2006 7  

 
  Potassium lactate (solution), prepared at the 18th JECFA (1974). In FAO 

(ed.), Nutrition Meeting Report Series 54B; 1975 and in Food and Nutrition 
Paper 52; 1992. 

http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-341.p
df 

 
  Potassium Lactate Solution. In Institute of Medicine of the National 

Academies (ed.), Food Chemicals Codex, 5th edition, National Academies 
Press, Washington, D.C., 2004; pp.364-6.  

 
  1993 6

810 
 

  
-1

2006  
 

  7 1999 D-1020-9 1033-4 
 

  The Code of Federal Regulations, Title 21 (food and drugs) (4-1-07 edition), 
Chapter 1, Part 184, Subpart B, §184.1061 Lactic acid, §184.1207 Calcium 
lactate, §184.1311 Ferrous lactate, §184.1639 Potassium lactate and 
§184.1768 Sodium lactate; pp.489, 506-7, 521, 556, 566. 

 
  European Parliament and Council of the European Union: European 

Parliament and Council Directive No 95/2/EC of 20 February 1995 on food 
additives other than colours and sweeteners, amended by Directive 
96/85/EC of the European Parliament and of the Council of 19 December 
1996, Directive 98/72/EC of the European Parliament and of the Council of 
15 October 1998, Directive 2001/5/EC of the European Parliament and of 
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additives including anticaking agents, antimicrobials, antioxidants, 
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WHO, Geneva, 1974a. 
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  Food and Drug Administration, Department of Health and Human Services: 
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Integr Comp Physiol 2000; 279(4): R1341-7 

 
  2012

11

 
 

  
 62

 1988 11(6) 663-9 
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1999 300, 404, 459 
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