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I. 
IDENTIFICATION TC \l1 "IDENTIFICATION

Substance Name:
n-propanol


CAS Number:
71-23-8


Synonyms:

Ethyl carbinol; Propan-1-ol; 1-Propanol; n-Propyl Alcohol


Molecular Formula:
C3H8O


Structural Formula:
CH3CH2CH2OH

II. 
CHEMICAL AND PHYSICAL PROPERTIES TC \l1 "CHEMICAL AND PHYSICAL PROPERTIES

Physical State and Appearance
Clear, colorles liquid with a sweet odor


Odor Threshold


2.6 ppm to 40 ppm


Molecular Weight


60.09 daltons


Specific Gravity


0.8053 at 20̊C


Melting Point


-127̊C


Boiling Point


97.2̊C


Vapor Pressure


15 torr at 20̊C


Flash Point



15̊C, closed cup


Explosive Limits


UEL 13.5% , LEL 2.1% by volume in air


Solubility



Miscible in water







Very soluble in alcohol, ether


Conversion Factors at 760 torr, 25̊C







1 ppm = 2.46 mg/m³;   1 mg/m³ = 0.4 ppm

III. 
USES, APPLICATIONS, OCCURRENCE, EXPOSURES TC \l1 "USES, APPLICATIONS, OCCURRENCE, EXPOSURES
Uses and Applications


n-Propanol is used as a solvent for waxes, vegetable oils, resins, cellulose esters, and ethers.  It is found in inks, brake fluids and polishing compounds and has been used as a degreasing agent, an antiseptic, and a chemical intermediate.  More recently, it is being used as a hand disinfectant by health care workers. 

Occurrence and Exposures
It has been measured in airborne exposures during label printing and production operations. 

IV. 
CURRENT EXPOSURE GUIDELINES TC \l1 "CURRENT EXPOSURE GUIDELINES

8 CCR 5155


200 ppm TWA, 250 ppm STEL






500 mg/m³ TWA, 625 mg/m³ STEL


29 CFR 1910.1000

200 ppm TWA, 250 ppm STEL


ACGIH TLV

100 ppm TWA, A-4 not classifiable as a Human Carcinogen


NIOSH REL

200 ppm TWA, 250 ppm STEL


DFG MAK


200 ppm TWA, 250 ppm STEL

V. 
PRODUCTION INFORMATION TC \l1 "PRODUCTION INFORMATION

 SEQ CHAPTER \h \r 1The global capacity for the production of 1-propanol in 1979 exceeded 130 000 tonnes with most of this capacity in the USA. In 1975, the total USA production amounted to 57 000 tonnes, and 6600 tonnes were exported. In 1979, 85 000 tonnes were produced. The production in the countries of the European Economic Community was estimated at 5100 tonnes in 1979 and 3300 tonnes over the first 9 months of 1983. The imports from the USA rose from 4000 tonnes in 1979 to 8700 tonnes over the first 9 months of 1983. 1-Propanol was not manufactured in eastern Europe or in the Far East in 1979, but one company in Japan was reported to produce this compound by Kirk & Othmer. 1-Propanol is manufactured by the hydroformylation of ethene (reaction with carbon monoxide and hydrogen) to propionaldehyde, which is subsequently hydrogenated to 1-propanol. The compound can also be recovered commercially as a by-product of the high pressure synthesis of methanol from carbon monoxide and hydrogen. It has been produced by the vapor-phase oxidation of propane and during the reduction of propene-derived acrolein. Earlier, 1-propanol was fractionally distilled from the fuel oils that form in the yeast fermentation process for the manufacture of ethanol.
VI. 
MEASUREMENT INFORMATION TC \l1 "MEASUREMENT INFORMATION

NIOSH 1405 collect on coconut shell charcoal, analyze by GC/FID


OSHA 07 collect on coconut shell charcoal, analyze by GC/FID


Limit of detection (LOD) both methods is about 0.04 ppm

VII. 
ORGANIZATIONAL SOURCES AND RECOMMENDATIONS TC \l1 "ORGANIZATIONAL SOURCES AND RECOMMENDATIONS

ACGIH

1966 proposed TLV 200 ppm TWA





1968 - 2006 TLV 200 ppm TWA





1974 - 2003 Skin notation





1976 - 2003
TLV 250 ppm STEL





1999
proposed A-3 confirmed animal carcinogen, with unkown relevance to humans, withdraw skin notation





2002 proposed TLV 200 ppm TWA, A3, no STEL





2003
proposed TLV 200 ppm TWA, 400 ppm STEL, A3, withdraw Skin notation





2004
TLV 200 ppm TWA, 400 ppm STEL, A3, withdraw Skin notation





2005
propose TLV 100 ppm TWA, 200 ppm STEL, A4





2006 propose TLV 100 ppm TWA, no STEL, A4





2007
TLV 100 ppm TWA, A4


AIHA

no WEEL published for n-propanol


AIHA

no ERPG published for n-propanol

VIII. 
ODOR THRESHOLD TC \l1 "ODOR THRESHOLD

Critiqued sources:

0.08 ppm - 269 ppm


Secondary sources:
1.1 ppm - 10,172 ppm

IX. 
HEAC HEALTH BASED ASSESSMENT AND RECOMMENDATIOIN TC \l1 "HEAC HEALTH BASED ASSESSMENT AND RECOMMENDATIOIN
Recommendation for 100 ppm TWA (250 mg/m³ TWA)
This recommendation is based on avoiding acute sensory irritation.  In acute animal studies, n-propanol is more toxic than 2-propanol (IPA).  The respiratory depression test (RD50) gave results that varied with the strain of the test animal and the duration of the exposure.  Values of RD50 varied from 4,780 ppm for 5 minutes to 13,660 ppm for 30 minutes.  Suggestions for an occupational exposure limit based on the RD50, run from 1% to 10% of the RD50, giving a range of 50 ppm to 400 ppm.  The geometric mean of this range is 141 ppm, which is then rounded to 100 ppm.  No data exist upon which to base a sensitizer (SEN) or Skin notation or to recommend a STEL.

X. 
HEALTH HAZARD DATA TC \l1 "HEALTH HAZARD DATA
Many acute toxicology studies with n-propanol find acute LD50 ranging from 1.9 g/kg to 6.5 g/kg.  Inhalation studies find acute LC50 ranging from 4,100 ppm to 24,500 ppm.  

n-Propanol is not irritating to the skin of rabbits.  Dermal toxicity ranged from 4 g/kg to 6.7 g/kg.  The US EPA measured human skin permeability to range from 1.3 x 10-3 cm/hour to 1.7 x 10-3 cm/hour.

n-Propanol yielded negative results in genotoxicity studies.  Reproductive and developmental toxicity studies found exposures of 7000 to 10,000 ppm 7 hours per day found maternal toxicity and reduced mean fetal body weights.  Exposure to 3,500 ppm produced no evidence of maternal toxicity or developmental impairment.  The no-observed-adverse-effect level (NOAEL) for developmental toxicity in rats was 3,500 ppm.

Human exposure studies found eye and nose irritation in the range of 4,000 to 16,000 ppm.  One fatality was attributed to acute ingestion of n-propanol.

XI. 
NOTABLE STUDIES TC \l1 "NOTABLE STUDIES
 SEQ CHAPTER \h \r 11-Propanol is rapidly absorbed and distributed throughout the body following ingestion. Data on the absorption rate following inhalation are lacking but, in view of the physical properties of the compound, it is also expected to be rapid. Dermal absorption is expected to be slow. 

1-Propanol exhibits low acute toxicity for animals (based on lethality estimates), whether exposed via the dermal, oral, or respiratory route. Exposure to potentially lethal levels may occur in the general population through accidental or intentional ingestion. However, only one case of lethal poisoning by 1-propanol has been reported, which probably reflects its low toxicity and limited use by the public. The principal toxic effect of 1-propanol following a single exposure is depression of the central nervous system. Quantitative exposure- effect data on human beings are not available. The most likely acute effects of 1-propanol in man are alcoholic intoxication and narcosis. Animal studies indicate that 1-propanol is 2 - 4 times as intoxicating as ethanol. 

A controlled human study has indicated that 1-propanol may be irritating to hydrated skin. However, the potential of 1-propanol as a respiratory irritant is low. Data are inadequate for evaluation of the irritating properties of this compound for the skin, eye, and respiratory tract in human beings, or for evaluation of its sensitizing potential. 

The results of limited drinking-water studies on animals suggest that oral exposure to 1-propanol is unlikely to pose a serious health hazard under the usual conditions of human exposure.

 Inhalation exposure to a concentration of 15 220 mg/m3 (6187 ppm) caused impaired reproductive performance in male rats, but exposure to 8610 mg/m3 (3500 ppm) did not. In pregnant rats, 9001 mg/m3 (3659 ppm) was a NOEL and 14 893 mg/m3 (6054 ppm) was a LOEL for both maternal and developmental toxicity. Behavioral effects were not detected in offspring whose mothers were exposed during pregnancy to 15 220 mg/m3, but oral dosing of neonatal rats produced biochemical changes in the brain that were detected 10 days after the last treatment. Inhalation exposure to high concentrations of 1-propanol produced reproductive and developmental toxic effects in male and female rats. These effects occurred in the presence of other overt signs of toxicity in the exposed animals and 1-propanol does not appear to be selectively toxic to male or female reproductive processes. The concentrations required to produce these effects in rats were higher than those likely to be encountered under normal conditions of human exposure. 

1-Propanol was negative in assays for point mutations in bacteria. It did not increase the incidence of sister chromatid exchange or micronuclei in mammalian cells in vitro. Although these findings suggest that the substance does not have any genotoxic potential, no adequate assessment of mutagenicity can be made on the basis of the limited data available. The results of an in vitro test said to predict promotional activity were negative. The available study is inadequate to evaluate the carcinogenicity of 1-propanol in experimental animals. No data are available on the long-term exposure of human populations to 1-propanol. Hence, the carcinogenicity of 1-propanol in human beings cannot be evaluated. Apart from one case of fatal poisoning following ingestion of half a litre of 1-propanol, there are practically no reports on adverse health effects from exposure to 1-propanol either in the general population or in occupational groups.
XII. 
REFERENCES TC \l1 "REFERENCES

 SEQ CHAPTER \h \r 1
1.   ABSHAGEN, U. & RIETBROCK, N. (1970) [The mechanism of the 

     2-propanol oxidation.]  Naunyn-Schmiedebergs Arch. Pharmakol. 

      exp. Pathol., 265: 411-424 (in German).

2.   ADKINS, S.W., NAYLOR, J.M., & SIMPSON, G.M. (1984) The 

     physiological basis of seed dormancy in  Avena fatua. V. 

     Action of ethanol and other organic compounds.  Physiol. 

      Plant., 62: 18-24.

3.   AHAMED, A. & MATCHES, J.R. (1983) Alcohol production by 

     fish spoilage bacteria.  J. food Prot., 46: 1055-1059.

4.   ALLINGER, N.L., CAVA, M.P., DE JONGH, D.C., JOHNSON, C.R., 

     LEBEL, N.A., & STEVENS, C.L. (1971)  Organic chemistry, New 

     York, Worth Publishers, Inc.

5.   AMOORE, JE, HAUTALA E, Odor as an aid to chemical safety; odor thresholds compared with threshold limit values and volatilities for 214 industrial chemicals in air and water dilution, J. Appl. Toxicol. 3(6): 272-290(1983)

6.   ARHEM, P. & VAN HELDEN, D. (1983) Effects of aliphatic 

     alcohols on myelinated nerve membrane.  Acta physiol. Scand., 

     119: 105-107.

7.   AUTY, R.M. & BRANCH, R.A. (1976) The elimination of ethyl, 

      n-propyl,  n-butyl and isoamyl alcohols by the isolated 

     perfused rat liver.  J. Pharmacol. exp. Ther., 197: 669-674.

8.   BALD, E. & MAZURKIEWICZ, B. (1980) Analytical utility of 2-

     halo-pyridinium salts. Part III. Paper electrophoretic 

     characterization of alcohols as 2-alkoxy-1-methylpyridinium 

      p-toluenesulfonates.  Chromatographia, 13: 295-297.

9.   BEAUD, P. & RAMUZ, A. (1978) Dosage simultané des alcools 

     supérieures, et de l'acetate d'éthyle dans les eaux-de-vie 

     par chromatographie gaz-liquide-solide.  Trav. chim. Aliment. 

      Hyg., 69: 423-430.

10.  BEAUGE, F., CLEMENT, M., NORDMANN, J., & NORDMANN, R. (1974) 

     Perturbations du métabolisme hépatique du palmitate [1-14C] 

     déterminée par l'administration de  n-propanol chez le rat. 

      Biochimie, 56: 1157-1159.

11.  BEAUGE, F., CLEMENT, M., NORDMANN, J., & NORDMANN, R. (1979) 

     Comparative effects of ethanol,  n-propanol and isopropanol on 

     lipid disposal by rat liver.  Chem.-biol. Interact., 26: 

     155-166.

12.  BENGTSSON, B.-E., RENBERG, L., & TARKPEA, M. (1984) Molecular 

     structure and aquatic toxicity: an example with C1-C13 

     aliphatic alcohols.  Chemosphere, 13: 613-622. 

13.  BILZER, N. & GRUNER, O. (1983) [Critical assessment regarding 

     determination of aliphatic alcohols (congeners in alcoholic 

     drinks) in blood with the aid of head-space analysis.] 

      Blutalkohol, 20: 411-421 (in German). 

14.  BILZER, N. & PENNERS, B.-M. (1985) [Concerning the velocity 

     of reduction and excretion of the attendant substance 

     propanol-1 and isobutanol after drinking whisky of the trade 

     mark Chivas Regal.]  Blutalkohol, 22: 140-145 (in German). 

15.  BILZER, N., PENNERS, B.-M., & GRUNER, O. (1985) [Studies 

     about the course of concentration in blood for congener 

     propanol-1 and isobutanol after drinking overseas rum 

     ("Captain Morgan").]  Blutalkohol, 22: 146-151 (in German). 

16.  BONTE, W. (1978) [Congener content of wine and similar 

     beverages.]  Blutalkohol, 15: 392-404 (in German). 

17.  BONTE, W. (1979) [Congener content of German and foreign 

     beers.]  Blutalkohol, 16: 108-124 (in German). 

18.  BONTE, W., DECKER, J., & BUSSE, J. (1978) [Congener content 

     of highproof alcoholic beverages.] Blutalkohol, 15: 323-338 

     (in German). 

19.  BONTE, W., RUDELL, E., SPRUNG, R., FRAUENRATH, C., BLANKE, E., 

     KUPILAS, G., WOCHNIK, J., & ZAH, G. (1981a) [Experimental 

     investigations concerning the analytical detection of small 

     doses of higher aliphatic alcohols in human blood.] 

      Blutalkohol, 18: 399-411 (in German). 

20.  BONTE, W., SPRUNG, R., RUDELL, E., FRAUENRATH, C., BLANKE, E., 

     KUPILAS, G., WOCHNIK, J., & ZAH, G. (1981b) [Experimental 

     investigations concerning the analytical detection of small 

     doses of higher aliphatic alcohols in human urine.] 

      Blutalkohol, 18: 412-426 (in German). 

21.  BONTE, W., STOPPELMAN, G., RUDELL, E., & SPRUNG, R. (1981c) 

     [Computerized detection of congeners of alcoholic beverages 

     in body fluids.]  Blutalkohol, 18: 303-310 (in German). 

22.  BOSSET, J.O. & LIARDON, R. (1984) The aroma composition of 

     Swiss Gruyere cheese. II. The neutral volatile components. 

      Lebensm.-Wiss. Technol., 17: 359-362. 

23.  BRASS, E.P. & BEYERINCK, R.A. (1987) Interactions of 

     propionate and carnitine metabolism in isolated hepatocytes. 

      Metabolism, 36: 781-787. 

24.  BRASS, E.P., FENNESSEY, P.V. & MILLER, L.V. (1986) Inhibition 

     of oxidative metabolism by propionic acid and its reversal by 

     carnitine in isolated rat hepatocytes.  Biochem. J.,  236:

     131-136. 

25.  BRINGMANN, G. (1975) [Determination of the harmful 

     biological action of water-endangering substances through 

     inhibition of cell multiplication in the blue alga 

      Microcystis.] Ges.-Ing., 96: 238-241 (in German). 

26.  BRINGMANN, G. (1978) [Determination of the harmful 

     biological action of water-endangering substances on 

     protozoa. I. Bacteria fed flagellates.]  Z. Wasser-Abwasser 

      Forsch., 11: 210-215 (in German). 

27.  BRINGMANN, G. & KUHN, R. (1977) [Limiting values of the 

     harmful action of water-endangering substances on bacteria 

      (Pseudomonas putida) and green algae  (Scenedesmus 

      quadricauda) in the cell multiplication inhibition test.] 

      Z. Wasser-Abwasser Forsch., 10: 87-98 (in German). 

28.  BRINGMANN, G. & KUHN, R. (1980) [Determination of the 

     harmful biological action of water-endangering substances on 

     protozoa. II. Bacteria fed ciliates.]  Z. Wasser-Abwasser 

      Forsch., 13: 26-31 (in German). 

29.  BRINGMANN, G., KUHN, R., & WINTER, A. (1980) [Determination 

     of the harmful biological action of water-endangering 

     substances on protozoa. III. Saprozoic flagellates.] 

      Z. Wasser-Abwasser Forsch., 13: 170-173 (in German). 

30.  BURROWS, W.D. & ROWE, R.S. (1975) Ether soluble constituents 

     of landfill leachate.  J. Water Pollut. Control Fed., 47: 

     921-923. 

31.  CAMERON, A.M., ZAHLSEN, K., HAUG, E., NILSEN, O.G., & EIK-

     NES, K.B. (1985) Circulating steroids in male rats following 

     inhalation of  n-alcohols.  Arch. Toxicol., Suppl., 8: 422-424. 

32.  CAMPBELL, I.M., MCLAUGHLIN, D.G., & HANDY, B.J. (1976) Rate 

     constants for reactions of hydroxyl radicals with alcohol 

     vapours at 292 K.  Chem. Phys. Lett., 38: 362-364. 

33.  CANTON, J.H. & ADEMA, D.M.M. (1978) Reproducibility of short-

     term and reproduction toxicity experiments with  Daphnia magna 

     and comparison of the sensitivity of  Daphnia magna with 

      Daphnia pulex and  Daphnia cucullata in short-term experiments. 

      Hydrobiologia, 59: 135-140. 

34.  CARTER, W.P.L., DARNALL, K.R. GRAHAM, R.A., WINER, A.M., & 

     PITTS, J.N. (1979) Reactions of C2 and C4-hydroxy radicals 

     with oxygen.  J. phys. Chem., 83: 2305-2311. 

35.  CEC (1982) Propan-1-ol chemico-physical data, toxicity data, 

     environmental occurrence, and permissible levels. In:  Report 

      of the Scientific Committee for Food on extraction solvents, 

     Brussels, Commission of the European Communities, Directorate 

     General for Internal Market and Industrial Affairs, pp. 27-45. 

36.  CHADOEUF-HANNEL, R. & TAYLORSON, R.B. (1985) Anaesthetic 

     stimulation of  Amaranthus albus seed germination: interaction 

     with phytochrome.  Physiol. Plant, 65: 451-454. 

37.  CHEN, T.-H., KAVANAGH, T.J., CHANG, C.C., & TROSKO, J.E. 

     (1984) Inhibition of metabolic cooperation in Chinese hamster 

     V79 cells by various organic solvents and simple compounds. 

      Cell Biol. Toxicol., 1: 155-171. 

38.  CHOU, W.L., SPEECE, R.E., & SIDDIQI, R.H. (1978) Acclimation 

     and degradation of petrochemical wastewater components by 

     methane fermentation.  Biotechnol. Bioeng. Symp., 8: 391-414. 

39.  CHUNG, T.-Y., HAYASE, F., & KATO, H. (1983) Volatile 

     components of ripe tomatoes and their juices, purees and 

     pastes.  Agric. biol. Chem., 47: 343-351. 

40.  CHVAPIL, M., ZAHRADNIK, R., & CMUCHALOVA, B. (1962) Influence 

     of alcohols and potassium salts of xanthogenic acids on 

     various biological objects.  Arch. int. Pharmacodyn. Ther., 

     135: 330-343. 

41.  COHEN, G.M. & MANNERING, G.J. (1973) Involvement of a 

     hydrophobic site in the inhibition of the microsomal 

      p-hydroxylation of aniline by alcohols.  Mol. Pharmacol., 

     9: 383-397. 

42.  CORBIT, T.E. & ENGEN, T. (1971) Facilitation of olfactory 

     detection.  Perception Psychophysiol., 10: 433-436. 

43.  CORKEY, B.E., HALE, D.E., GLENNON, M.C., KELLEY, R.I., 

     COATES, P.M. KILPATRIK, L. & STANLEY, C.A. (1988) 

     Relationship between unusual hepatic acyl coenzyme A profiles 

     and the pathogenesis of Reye syndrome.  J. clin. Invest. 

     82: 782-788. 

44.  CUPITT, L.T. (1980)  Fate of toxic and hazardous materials in 

      the air environment, Research Triangle Park, North Carolina, 

     Environmental Protection Agency, Environmental Sciences 

     Laboratory, Office of Research and Development (EPA No. 600/

     3-80-084, PB 80-221948). 

45.  DALZIEL, K. & DICKINSON, F.M. (1966) The kinetics and 

     mechanism of liver alcohol dehydrogenase with primary and 

     secondary alcohols as substrates.  Biochem. J., 100: 

     34-46. 

46.  DAVID, J. & BOCQUET, C. (1976) Compared toxicities of 

     different alcohols for two  Drosophila sibling species: 

      D. melanogaster and  D. simulans. Comp. Biochem. Physiol., 

     54C: 71-74. 

47.  DEL ROSARIO, R., DE LUMEN, B.O., HABU, T., FLATH, R.A., MON, 

     T.R., & TERANISHI, R. (1984) Comparison of headspace 

     volatiles from winged beans and soybeans.  J. agric. food 

      Chem., 32: 1011-1015. 

48.  DE ZWART, D. & SLOOFF, W. (1983) The Microtox as an 

     alternative assay in the acute toxicity assessment of water 

     pollutants.  Aquat. Toxicol., 4: 129-138. 

49.  DORIGAN, J., FULLER, B., & DUFFY, R. (1976)  Scoring of 

      organic air pollutants. Chemistry, production and toxicity of 

      selected synthetic organic chemicals, The MITRE Corporation 

     (MITRE Technical Report MTR-7248, Rev. 1, Appendix III). 

50.  DRAVNIEKS, A. (1974) A building-block model for the 

     characterization of odorant molecules and their odors.  Ann. 

      N.Y. Acad. Sci., 237: 144-163. 

51.  DRY, I., WALLACE, W., & NICHOLAS, D.J.D. (1981) Role of ATP 

     in nitrite reduction in roots of wheat and pea.  Planta, 

     152: 234-238. 

52.  DURWALD, W. & DEGEN, W. (1956) [A fatal poisoning by  n-propyl 

     alcohol.]  Arch. Toxikol., 16: 84-88 (in German). 

53.  DUVEL, W.A. & HELFGOTT, T. (1975) Removal of wastewater 

     organics by reverse osmosis.  J. Water Pollut. Control Fed., 

     47: 57-65. 

54.  EICEMAN, G.A. & KARASEK, F.W. (1981) Identification of 

     residual organic compounds in food packages.  J. Chromatogr., 

     210: 93-103. 

55.  FANG, H.H.P. & CHIAN, E.S.K. (1976) Reverse osmosis 

     separation of polar organic compounds in aqueous solution. 

      Environ. Sci. Technol., 10: 364-369. 

56.  FAO/WHO (1980)  Toxicological evaluation of certain food 

      additives. Report of the Joint FAO/WHO Expert Committee on 

     Food Additives, Geneva, World Health Organization, 

     pp. 162-168 (WHO Food Additive Series 16). 

57.  FERNANDEZ, F. & QUIGLEY, R.M. (1985) Hydraulic conductivity 

     of natural clays permeated with simple liquid hydrocarbons. 

      Can. geotech. J., 22: 205-214. 

58.  FLATH, R.A., ALTIERI, M.A., & MON, T.R. (1984) Volatile 

     constituents of  Amaranthus retroflexus L.  J. agric. food 

      Chem., 32: 92-94. 

59.  FLICK, E.W. (1985)  Industrial solvents handbook. New Jersey, 

     Noyes Data Corp., pp. 220-223. 

60.  FORSANDER, O.A. (1967) Influence of some aliphatic alcohols 

     on the metabolism of rat liver slices.  Biochem. J., 105: 

     93-97. 

61.  GAD, S.C., DUNN ,B.J., DOBBS, D.W., REILLY, C., & WALSH, R.D. 

     (1986) Development and validation of an alternative dermal 

     sensitization test: the mouse ear swelling test (MEST). 

      Toxicol. appl. Pharmacol., 84: 93-114. 

62.  GAGE, P.W. (1965) The effect of methyl, ethyl and  n-propyl 

     alcohol on neuromuscular transmission in the rat. 

      J. Pharmacol. exp. Ther., 150: 236-243. 

63.  GAILLARD, D. & DERACHE, R. (1966) Action de quelques alcools 

     aliphatiques sur la mobilisation de différentes fractions 

     lipidiques chez le rat.  Food Cosmet. Toxicol., 4: 515-520. 

64.  GELSOMINI, N. (1985) Head-space analysis with capillary 

     columns in quality control of wines. In:  Proceedings of the 

      6th International Symposium on Capillary Chromatography, 

     pp. 515-519. 

65.  GERARDE, H.W., AHLSTROM, D.B., & LINDEN, N.J. (1966) The 

     aspiration hazard and toxicity of a homologous series of 

     alcohols.  Arch. environ. Health, 13: 457-461. 

66.  GERHOLD, R.M. & MALANEY, G.W. (1966) Structural determinants 

     in the oxidation of aliphatic compounds by activated sludge. 

      J. Water Pollut. Control Fed., 38: 562-579. 

67.  GIBEL, W., LOHS, K., & WILDNER, G.P. (1975) [Experimental 

     study on the cancerogenic activity of propanol-1, 2-methyl-

     propanol-1 and 3-methylbutanol. I.]  Arch. Geschwulstforsch., 

     45: 19-24 (in German). 

68.  GILLETTE, L.A., MILLER, D.L., & REDMAN, H.E. (1952) Appraisal 

     of a chemical waste problem by fish toxicity tests.  Sewage 

      ind. Waste, 24: 1397-1401. 

69.  GIUSTI, D.M., CONWAY, R.A., & LAWSON, C.T. (1974) Activated 

     carbon adsorption of petrochemicals.  J. Water Pollut. Control 

      Fed., 46: 947-965. 

70.  GLASGOW, A.M. & CHASE, H.P. (1976) Effect of propionic acid 

     on fatty acid oxidation and ureagenesis.  Pediatr. Res., 

     10: 683-686. 

71.  GOODMAN, D.E. & RAO, R.M. (1984) GC determination of fusel 

     alcohols in distilled alcoholic beverages.  Am. Lab., 16: 

     100-103. 

72.  GORESKY, C.A., GORDON, E.R., & BACH, G.G. (1983) Uptake of 

     monohydric alcohols by liver: demonstration of a shared 

     enzymic space.  Am. J. Physiol., 244: G198-G214. 

73.  GOTZ-SCHMIDT, E.-M. & SCHREIER, P. (1986) Neutral volatiles 

     from blended endive ( Cichorium endivia L.).  J. agric. food 

      Chem., 34: 212-215. 

74.  GRANT, K.A. & SAMSON, H.H. (1984)  n-Propanol induced 

     microcephaly in the neonatal rat.  Neurobehav. Toxicol. 

      Teratol., 6: 165-169. 

75.  GRAY, V.M. & CRESSWELL, C.F. (1983) The effect of respiratory 

     inhibitors and alcohols on nitrate utilization and nitrite 

     accumulation in excised roots of  Z. mays L.  Z.  Pflanzenphysiol., 

     112: 207-214. 

76.  GREGERSEN, N. (1979) Studies on the effects of saturated and 

     unsaturated short-chain monocarboxylic acids on the energy 

     metabolism of rat liver mitochondria.  Pediat. Res., 14: 

     1227-1230. 

77.  GREGERSEN, N. (1981) The specific inhibition of the pyruvate 

     dehydrogenase complex from pig kidney by propionyl-CoA and 

     isovaleryl-CoA.  Biochem. Med. III, 26: 20-27. 

78.  GULATI, A., NATH, C., SHANKER, K., SRIMAL, R.C., DHAWAN, K.N., 

     & BHARGAVA, K.P. (1985) Effects of alcohols on the 

     permeability of blood-brain barrier.  Pharmacol. Res. Commun., 

     17: 85-93. 

79.  HANSSEN, H.-P., SPRECHER, E., & KLINGENBERG, A. (1984) 

     Accumulation of volatile flavour compounds in liquid cultures 

     of  Kluyveromyces lactis strains.  Z. Naturforsch., 39c: 

     1030-1033. 

80.  HANSCH, C. & ANDERSON, S. (1967) The effect of intramolecular 

     hydrophobic bonding on partition coefficients.  J. org. Chem., 

     32: 2583-2586. 

81.  HARRIS, R.A. (1983) Ethanol, membrane perturbation, and 

     synaptosomal ion transport.  Proc. West. Pharmacol. Soc., 

     26: 255-257. 

82.  HAWLEY, G.G. (1981)  Condensed chemical dictionary, 10th ed., 

     Melbourne, Van Nostrand Reinhold Company Inc. 

83.  HELLMAN, T.M. & SMALL, F.H. (1974) Characterization of the 

     odor properties of 101 petrochemicals using sensory methods. 

      J. Air Pollut. Control Assoc., 24: 979-982. 

84.  HERMENS, J., BUSSER, F., LEEUWANGH, P., & MUSCH, A. (1985) 

     Quantitative structure-activity relationships and mixture 

     toxicity of organic chemicals in  Photobacterium phosphoreum: 

     the Microtox 85 test.  Ecotoxicol. environ. Saf., 9: 17-25. 

85.  HILLBOM, M.E., FRANSSILA, K., & FORSANDER, O.A. (1974) 

     Effects of chronic ingestion of some lower aliphatic alcohols 

     in rats.  Res. Commun. chem. Pathol. Pharmacol., 9: 177-180. 

86.  HILSCHER, H., GEISSLER, E., LOHS, K., & GIBEL, W. (1969) 

     [Studies on the toxicity and mutagenicity of single fusel oil 

     components on  E. coli.]  Acta biol. med. Germ., 23: 843-852 

     (in German). 

87.  HIRANO, K., WATANABE, Y., ADACHI, T., ITO, Y., & SUGIURA, M. 

     (1985) Drug-binding properties of human alpha-foetoprotein. 

      Biochem J., 231: 189-191. 

88.  HO, Y.H., SCHWARZE, I., & SOEHRING, K. (1970) [The influence 

     of low aliphatic alcohols on the chloral hydrate metabolism 

     in rat liver sections.]  Arzneim.-Forsch., 20: 1507-1509 

     (in German). 

89.  HODGE, H.C. & STERNER, J.H. (1943)  Am. ind. Hyg. Assoc. Q., 

     10: 93. 

90.  HOIGNE, J. & BADER, H. (1983) Rate constants of reactions of 

     ozone with organic and inorganic compounds in water. I. Non-

     dissociating organic compounds.  Water Res., 17: 173-183. 

91.  HORWITZ, W., ed. (1975)  Official methods of analysis of the 

      Association of Official Analytical Chemists, 12th ed., 

     Washington DC, Association of Official Analytical Chemists, 

     161 pp. 

92.  HOVIOUS, J.C., CONWAY, R.A., & GANZE, C.W. (1973) Anaerobic 

     lagoon pretreatment of petrochemical wastes.  J. Water Pollut. 

      Control Fed., 45: 71-84. 

93.  HUANG, R.-D, SMITH, M.F., & ZAHLER, W.L. (1982) Inhibition of 

     Forskolin-activated adenylate cyclase by ethanol and other 

     solvents.  J. cyclic Nucleotide Res., 8: 385-394. 

94.  HUDOLEI, V.V., MIZGIREV, I.V., & PLISS, G.B. (1987) 

     [Evaluation of mutagenic activity of carcinogens and other 

     chemical agents with  Salmonella typhimurium assays.]  Vopr. 

      Onkol., 32: 73-80 (in Russian). 

95.  IRPTC (1987)  Data profile on n-propanol, Geneva, 

     Switzerland, International Register of Potentially Toxic 

     Chemicals, United Nations Environment Programme. 

96.  IVANETICH, K.M., LUCAS, S., MARSH, J.A., ZIMAN, M.R., KATZ, 

     I.D., & BRADSHAW, J.J. (1978) Organic compounds. Their 

     interaction with and degradation of hepatic microsomal drug-

     metabolizing enzymes  in vitro. Drug Metab. Dispos., 6: 

     218-225. 

97.  JADDOU, H.A., PAVEY, J.A., & MANNING, D.J. (1978) Chemical 

     analysis of flavour volatiles in heat-treated milks. 

      J. dairy Res., 45: 391-403. 

98.  JOUANY, J.-P. (1982) Volatile fatty acid and alcohol 

     determination in digestive contents, silage juices, bacterial 

     cultures and anaerobic fermentor contents.  Sci. Aliment., 

     2: 131-144. 

99.  JUHNKE, I. & LUDEMANN, D. (1978) [Results of examination of 

     200 chemical compounds for acute toxicity towards fish by 

     means of the golden orfe test.]  Z. Wasser-Abwasser Forsch., 

     11: 161-164 (in German). 

100. KAMIL, I.A., SMITH, J.N., & WILLIAMS, R.T. (1953) The 

     metabolism of aliphatic alcohols. The glucuronic acid 

     conjugation of acyclic aliphatic alcohols.  Biochem. J., 

     53: 129-136. 

101. KANE, L.E., DOMBROSKE, R., & ALARIE, Y. (1980) Evaluation of 

     sensory irritation from some common industrial solvents. 

      Am. Ind. Hyg. Assoc. J., 41: 451-455. 

102. KHARE, M. & DONDERO, N.C. (1977) Fractionation and 

     concentration from water of volatiles and organics on high 

     vacuum system: examination of sanitary landfill leachate. 

      Environ. Sci. Technol., 11: 814-819. 

103. KINLIN, T.E., MURALIDHARA, R., PITTET, A.O., SANDERSON, A., & 

     WALRADT, J.P. (1972) Volatile components of roasted filberts. 

      J. agric. food Chem., 20: 1021-1028. 

104. KIRK, R.E & OTHMER, D.F., ed. (1978-1984)  Encyclopedia of 

      chemical technology, 3rd ed., New York, Wiley Interscience. 

105. KLECKA, G.M., LANDI, L.P., & BODNER, K.M. (1985) Evaluation 

     of the OECD activated sludge, respiration inhibition test. 

      Chemosphere, 14: 1239-1251. 

106. KNUTH, M.L. & HOGLUND, M.D. (1984) Quantitative analysis of 

     68 polar compounds from ten chemical classes by direct 

     aqueous injection gas chromatography.  J. Chromatogr., 285: 

     153-160. 

107. KRAMER, V.C., SCHNELL, D.J., & NICKERSON, K.W. (1983) 

     Relative toxicity of organic solvents to  Aedes aegypti 

     larvae.  J. Invertebr. Pathol., 42: 285-287. 

108. KRISTIANSEN, U., HANSEN, L. NIELSEN, G.A., & HOLST, E. (1986) 

     Sensory irritation and pulmonary irritation of cumene and 

      n-propanol: Mechanisms of receptor activation and 

     desensitization.  Acta pharmacol. toxicol., 59: 60-72. 

109. KRULL, I.S., SWARTZ, M., & DRISCOLL, J.N. (1984) 

     Derivatizations for improved detection of alcohols by gas 

     chromatography and photoionization detection.  Anal. Lett., 

     17(A20): 2369-2384. 

110. KUHNHOLZ, B. (1985) [Reflections concerning the analysis of 

     free aliphatic alcohols in tissue.]  Blutalkohol, 22: 455-461 

     (in German). 

111. LAING, D.G. (1975) A comparative study of the olfactory 

     sensitivity of humans and rats.  Chem. Senses Flavor, 1: 

     257-269. 

112. LANGVARDT, P.W. & MELCHER, R. (1979) Simultaneous 

     determination of polar and non-polar solvents in air using a 

     two-phase desorption from charcoal.  Am. Ind. Hyg. Assoc. J., 

     40: 1006-1012. 

113. LASNE, C., GU, Z.W., VENEGAS, W., & CHOUROULINKOV, I. (1984) 

     The  in vitro micronucleus assay for detection of cytogenetic 

     effects induced by mutagen-carcinogens: comparison with the 

      in vitro sister-chromatid exchange assay.  Mutat. Res., 

     130: 273-282. 

114. LIEBICH, H.M., BUELOW, H.J., & KALLMAYER, R. (1982) 

     Quantification of endogenous aliphatic alcohols in serum and 

     urine.  J. Chromatogr., 239: 343-349. 

115. LINGTON AW, BEVAN C. (1994)  Alcohols, in Patty’s Industrial Hygiene and Toxicology, 4th rev. ed, Vol II, Part D, Toxicology, pp 2585-2760, GD Clayton and FE Clayton eds, John Wiley & Sons, New York 
116. LUDWIG, E. & HAUSEN, B.M. (1977) Sensitivity to isopropyl 

     alcohol.  Contact Dermatit., 3: 240-244. 

117. LUBBE J, RUFFIEUX C, MELLE G, PERRENOUD D (2001) Irritancy of the skin disinfectant  n-propanol, Contact Dermatitis 45:226-231
118. MAICKEL, R.P. & NASH, J.F. (1985) Differing effects of 

     short-chain alcohols on body temperature and coordinated 

     muscular activity in mice.  Neuropharmacology, 24: 83-89. 

119. MCCREERY, M.J. & HUNT, W.A. (1978) Physico-chemical 

     correlates of alcohol intoxication.  Neuropharmacology, 

     17: 451-461. 

120. MANKES, R.F., LEFEVRE, R., RENAK,V., FIESHER, J., & ABRAHAM, 

     R. (1985) Reproductive effects of some solvent alcohols with 

     differing partition coefficients.  Teratology, 31: 67A. 

121. MATSUI, F., LOVERING, E.G., WATSON, J.R., BLACK, D.B., & 

     SEARS, R.W. (1984) Gas chromatographic method for solvent 

     residues in drug raw materials.  J. pharm. Sci., 73: 

     1664-1666. 

122. MAY, J. (1966) [Odour thresholds of solvents for the 

     judgement of solvent odour in air.]  Staub Reinhalt. Luft, 

     26: 385-389 (in German). 

123. MAY, W.A., PETERSON, R.J., & CHANG, S.S. (1983) Chemical 

     reactions involved in the deep-fat frying of foods. IX. 

     Identification of the volatile decomposition products. 

      J. Am. Oil Chem. Soc., 60: 990-995. 

124. MICHAELIS, M.L. & MICHAELIS, E.K. (1983) Alcohol and local 

     anesthetic effects on Na+-dependent Ca2+-fluxes in brain 

     synaptic membrane vesicles.  Biochem. Pharmacol., 32: 

     963-969. 

125. MIKHEEV, M.J., & FROLOVA, A.D. (1978) [Toxicokinetics of 

     certain representatives of a homologous series of alcohols.] 

      Gig. i Sanit., 6:33-36 (in Russian). 

126. MORGAN, E.T., KOOP, D.R., & COON, M.J. (1982) Catalytic 

     activity of cytochrome P-450 isozyme 3a isolated from liver 

     microsomes of ethanol-treated rabbits.  J. biol. Chem., 

     257: 13951-13957. 

127. MOSHONAS, M.G. & SHAW, P.E. (1987) Quantitative analysis of 

     orange juice flavor volatiles by direct-injection gas 

     chromatography.  J. Agric. food Chem., 35:161-165. 

129. MULLIN, M.J. & HUNT, W.A. (1985) Actions of ethanol on 

     voltage-sensitive sodium channels: effects on neurotoxin-

     stimulated sodium uptake in synaptosomes.  J. Pharmacol. exp. 

      Ther., 232: 413-419. 

130. MUNCH, J.C. (1972) Aliphatic alcohols and alkyl esters: 

     narcotic and lethal potencies to tadpoles and to rabbits. 

      Ind. Med., 41: 31-33. 

131. MURPHREE, H.B., GREENBERG, L.A., & CARROLL, R.B. (1967) 

     Neuropharmacological effects of substances other than ethanol 

     in alcoholic beverages.  Fed. Proc., 26: 1468-1473. 

132. NELSON, B.K., BRIGHTWELL, W.S., & BURG, J.R. (1985) 

     Comparison of behavioural teratogenic effects of ethanol and 

      n-propanol administered by inhalation to rats.  Neurobehav. 

      Toxicol Teratol., 7: 770-783. 

132. NELSON, B.K., BRIGHTWELL, W.S., MACKENZIE-TAYLOR, D.R., KHAN, 

     A., BURG, J.R., WEIGEL, W.W. & GOAD, P.T. (1988) 

     Teratogenicity of  n-propanol and isopropanol administered at 

     high inhalation concentration to rats.  Food Chem. Toxicol., 

     26(3): 247-254. 

133. NEY, K.H. (1985) [Flavour of Tilsit cheese.]  Fette Seifen 

      Anstrichmittel, 87: 289-293 (in German). 

134. NGUYEN, V.C. & KATO, H. (1982) Volatile flavor components of 

     Kumazasa  (Sasa albo-marginata).  Agric. Biol. Chem., 46: 

     2795-2801. 

135. NUNOMURA, N., SASAKI, M., & YOKOTSUKA, T. (1984) Shoyu 

     (soy sauce) flavor components: neutral fraction.  Agric. Biol. 

      Chem., 48: 1753-1762. 

136. OBE, G. & RISTOW, H. (1977) Acetaldehyde, but not ethanol, 

     induces sister chromatid exchanges in Chinese hamster cells 

      in vitro. Mutat. Res., 56: 211-213. 

137. ODKVIST, L.M., LARSBY, B., THAM, R., & ASCHAN, G. (1979) On 

     the mechanism of vestibular disturbances caused by industrial 

     solvents.  Adv. Oto-Rhino-Laryng., 25: 167-172. 

138. OELERT, H.H. & FLORIAN, T. (1972) [Recording and valuation 

     of the inconvenience caused by odours from diesel exhaust.] 

      Staub. Reinhalt. Luft, 32: 400-407 (in German). 

139. OERSKOV, S.I. (1950) Experiments on the oxydation of propyl 

     alcohol in rabbits.  Acta physiol. Scand., 20: 258-262. 

140. OTSUK141.A, K., IKI, I., & YAMASHITA, T. (1979) [Relationship 

     between type of whisky and volatile component.]  Hakkokogaku, 

     57: 20-30 (in Japanese). 

141. OVEREND, R. & PARASKEVOPOULOS, G. (1978) Rates of OH radical 

     reactions. 4. Reactions with methanol, ethanol, 1-propanol, 

     and 2-propanol at 296 K.  J. phys. Chem., 82: 1329-1333. 

142. PALO, V. & ILKOVA, H. (1970) Direct gas chromatographic 

     estimation of lower alcohols, acetaldehyde, acetone and 

     diacetyl in milk products.  J. Chromatogr., 53: 363-367. 

143. PATERNOSTRE, M., PICHON, Y., & DUPEYRAT, M. (1983) Effects 

     of  n-alcohols on ionic transmembrane currents in the squid 

     giant axon.  Stud. phys. thero. Chem., 24: 515-522. 

144. PITTER, P. (1976) Determination of biological degradability 

     of organic substances.  Water Res., 10: 231-235. 

145. POSO, H. & POSO, A.R. (1980) Inhibition by aliphatic alcohols 

     of the stimulated activity of ornithine decarboxylase and 

     tyrosine aminotransferase occurring in regenerating rat liver. 

      Biochem. Pharmacol., 29: 2799-2803. 

146. POSTEL, W. & ADAM, L. (1978) [Gas chromatographic 

     characterization of whisky. III. Communication: Irish 

     whiskey.]  Branntweinwirtsch., 118: 404-407 (in German). 

147. POWIS, G. (1975) Effect of a single oral dose of methanol, 

     ethanol and propan-2-ol on the hepatic microsomal metabolism 

     of foreign compounds in the rat.  Biochem. J., 148: 269-277. 

148. PREUSS, A. & ZIPFEL, K. (1985) [Headspace-gas chromatographic 

     identification of alcoholic beverages and foodstuffs.] 

      Lebensmittelchem. gerichtl. Chem., 39: 97-99 (in German). 

149. PRICE, K.S., WAGGY, G.T., & CONWAY, R.A. (1974) Brine shrimp 

     bioassay and seawater BOD of petrochemicals.  J. Water Pollut. 

      Control Fed., 46: 63-77. 

150. PRIESTLEY, D.A. & LEOPOLD, A.C. (1980) Alcohol stress on 

     soya bean seeds.  Ann. Bot., 45: 39-45. 

151. PUNTER, P.H. (1983) Measurement of human olfactory thresholds 

     for several groups of structurally related compounds.  Chem. 

      Senses, 7: 215-235. 

152. PURCHASE, I.F.H. (1969) Studies in kaffircorn malting and 

     brewing. XXII. The acute toxicity of some fusel oils found in 

     Bantu beer.  S.A. med. J., 43: 795-798. 

153. QUISTAD, G.B., STAIGER, L.E. & SCHOOLEY, D.A. (1986) The 

     role of carnitine in the conjugation of acidic xenobiotics. 

      Drug Metab. Dispos., 14:521-525. 

154. RAMSEY, J.D. & FLANAGAN, R.J. (1982) Detection and 

     identification of volatile organic compounds in blood by 

     headspace gas chromatograpy as an aid to the diagnosis of 

     solvent abuse.  J. Chromatogr., 240: 423-444. 

155. REQUENA, J., VELAZ, M.E., GUERRERO, J.R., & MEDINA, J.D. 

     (1985) Isomers of long-chain alkane derivatives and nervous 

     impulse blockage.  J. membr. Biol., 84: 229-238. 

156. REYNOLDS, T. (1977) Comparative effects of aliphatic 

     compounds on inhibition of lettuce fruit germination.  Ann. 

      Bot., 41: 637-648. 

157. RIETBROCK, N. & ABSHAGEN, U. (1971) [Pharmacokinetics and 

     metabolism of aliphatic alcohols.]  Arzneim.-Forsch., 21: 

     1309-1319 (in German). 

158. ROE, C.R., MILLINGTON, D.S., MALTBY, D.A., BOHAN, T.P. & 

     HOPPEL, C.L. (1984) L-Carnitine enhances excretion of 

     propionyl coenzyme A as propionylcarnitine in propionic 

     acidemia.  J. clin. Invest., 73: 1785-1788. 

159. ROSS, D.H. (1976) Selective action of alcohols on cerebral 

     calcium levels.  Ann. N.Y. Acad. Sci., 273: 280-294. 

160. RYAN, D.E., THOMAS, P.E., WRIGHTON, S.A., GUZELIAN, P.S. & 

     LEVIN, W. (1987) Ethanol-inducible rat and human liver 

     cytochrome P-450: characterization and role as high affinity 

      N-nitrosodimethylamine demethylamine demethylases. In: 

     Miners, J., Birkett, D.J., Drew, R., May, B., & McManus, ed. 

      Microsomes and drug oxidations, London, Taylor & Francis, 

     pp. 3-11. 

161. SABLJIC, A. & PROTIC-SABLIC, M. (1983) Quantitative 

     structure-activity study on the mechanism of inhibition of 

     microsomal  p-hydroxylation of aniline by alcohols.  Mol. 

      Pharmacol., 23: 213-218. 

162. SAHU, B.R. & TANDON, U. (1983) A novel method for spot test 

     detection of alcohols.  J. Indian Chem. Soc., 60: 615-616. 

163. SANCEDA, N., KURATA, T., & ARAKAWA, N. (1984) Fractionation 

     and identification of volatile compounds in Patis, a 

     Phillipine fish sauce.  Agric. Biol. Chem., 48: 3047-3052. 

164. SAVINI, E.C. (1968) Estimation of the LD50 in mol/kg.  Proc. 

      Eur. Soc. Study Drug Toxicol., 9: 276-278. 

165. SCHAPER M(1993) Development of a database for sensory irritants and its use in establishing occupational exposure limits. Am.  Ind. Hyg. Assoc. J. 54:488-544 

166. SCHEUPLEIN RJ, BLANK IH (1971) Permeability of the skin. Physiol. Rev. 51
:702-747
167. SCOTT, T. & EAGLESON, M. (1983)  Concise encyclopedia of 

      biochemistry. New York, W. de Gruyter, pp. 158-159. 

168. SEILER, H., BLAIM, H., & BUSSE, M. (1984) [Antibacterial 

     effects on predominant taxa in the activated sludge system of 

     a chemical combine.]  Z. Wasser-Abwasser Forsch., 17: 127-133 

     (in German). 

169. SHAW, G.J., ALLEN, J.M., & VISSER, F.R. (1985) Volatile 

     flavor components of Babaco fruit ( Carica pentagona Heilborn). 

      J. agric. food Chem., 33: 795-797. 

170. SINCLAIR, J.F., SMITH, L., BEMENT, W.J., SINCLAIR, P.R., & 

     BONKOWSKY, H.L. (1982) Increases in cytochrome P-450 in 

     cultured hepatocytes mediated by 3- and 4-carbon alcohols. 

      Biochem. Pharmacol., 31: 2811-2815. 

171. SLOOFF, W. (1983) Benthic macroinvertebrates and water 

     quality assessment: some toxicological considerations.  Aquat. 

      Toxicol., 4 : 73-82. 

172. SLOOFF, W., CANTON, J.H., & HERMENS, J.L.M. (1983) Comparison 

     of the susceptibility of 22 freshwater species to 15 chemical 

     compounds. I. (Sub)acute toxicity tests.  Aquat. Toxicol., 

     4: 113-128. 

173. SMYTH, H.F., CARPENTER, C.P., WEIL, C.S., & POZZANI, U.C. 

     (1954) Range-finding toxicity data.  Arch. ind. Hyg. occup. 

      Med., 10: 61-68. 

174. SNIDER, J.B. & DAWSON, G.A. (1985) Tropospheric light 

     alcohols, carbonyls, and acetonitrile: concentrations in the 

     southwestern United States and Henry's law data.  J. geophys. 

      Res., 90: 3797-3805. 

175. SOLIMAN, M.A., EL SAWY, A.A., FADEL, H.M., OSMAN, F., & GAD, 

     A.M. (1985) Volatile components of roasted  Citrillus 

      colocynthis, var. Colocynthoides.  Agric. Biol. Chem., 

     49: 269-275. 

176. SRI (1984)  n-Propanol: record number 0115 (last revision 

     date 01-06-84). In:  Toxicology data bank, Palo Alto, 

     California, Stanford Research Institute, Bethesda, Maryland, 

     National Library of Medicine. 

177. STENSTROM, S., ENLOE, L., PFENNING, M., & RICHELSON, E. 

     (1986) Acute effects of ethanol and other short-chain 

     alcohols on the guanylate cyclase system of murine 

     neuroblastoma cells (clone N1E-115).  J. Pharmacol. exp. 

      Ther., 236: 458-463. 

178. STOCK, K. & SCHMIDT, M. (1978) Effects of short-chain 

     alcohols on adenylate cyclase in plasma membranes of rat 

     adipocytes.  Naunyn-Schmiedeberg Arch. Pharmacol., 302: 37-43. 

179. STOFBERG, J. & GRUNDSCHOBER, F. (1984) Consumption ratio and 

     food predominance of flavoring materials: second cumulative 

     series.  Perfumer Flavorist, 9: 53-83. 

180. STOKES, J.A. & HARRIS, R.A. (1982) Alcohols and synaptosomal 

     calcium transport.  Mol. Pharmacol., 22: 99-104. 

181. STOLZENBERG, S.J. & HINE, C.H. (1979) Mutagenicity of 

     halogenated and oxygenated three-carbon compounds.  J. Toxicol. 

      environ. Health, 5: 1149-1158. 

182. STONE, H., PRYOR, G.T., & STEINMETZ, G. (1972) A comparison 

     of olfactory adaptation among seven odorants and their 

     relationship with several physico-chemical properties. 

      Perception Psychophys., 12: 501-504. 

183. STRANGE, A.W., SCHNEIDER, C.W., & GOLDBORT, R. (1976) 

     Selection of C3 alcohols by high and low ethanol selecting 

     mouse strains and the effects on open field activity. 

      Pharmacol. Biochem. Behav., 4: 527-530. 

184. STUMPF, D.A., MCAFEE, J., PARKS, J.K., & EGUREN, L. (1986) 

     Propionate inhibition of succinate: CoA ligase (GDP) and the 

     citric acid cycle in mitochondria.  Pediatr. Res., 14: 

     1127-1131. 

185. TABAKOFF, B. & HOFFMAN, P.L. (1983) Alcohol interactions with 

     brain opiate receptors.  Life Sci., 32: 197-204. 

186. TANDOI, P., GUIDOTTI, M., & STACCHINI, P. (1984) [On the 

     composition of brandies.]  Riv. Soc. Ital. Sci. Aliment., 

     13: 69-76 (in Italian). 

187. TAYLOR, J.M., JENNER, P.M., & JONES, W.I. (1964) A comparison 

     of the toxicity of some allyl, propenyl, and propyl compounds 

     in the rat.  Toxicol. appl. Pharmacol., 6: 378-387. 

188. TESCHKE, R., HASUMURA, Y., & LIEBER, C.S. (1975) Hepatic 

     microsomal alcohol-oxidizing system. Affinity for methanol, 

     ethanol, propanol, and butanol.  J. biol. Chem., 250: 

     7397-7403. 

189. TESTA, B. (1981) Structural and electronic factors 

     influencing the inhibition of aniline hydroxylation by 

     alcohols and their binding to cytochrome P-450.  Chem.-biol. 

      Interact., 34: 287-300. 

190. TICHY, M., TRCKA, V. ROTH, Z., & KRIVUCOVA, M. (1985) QSAR 

     analysis and data extrapolation among mammals in a series of 

     aliphatic alcohols.  Environ. Health Perspect., 61: 321-328. 

191. TOMERA, J.F., SKIPPER, P.L., WISHNOK, J.S., TANNEBAUM, S.R., 

     & BRUNENGRABER, H. (1984) Inhibition of  N-nitroso-

     dimethylamine metabolism by ethanol and other inhibitors in 

     the isolated perfused rat liver.  Carcinogenesis, 5: 113-116. 

192. UHLEMANN, E.R., ROBBERECHT, P., & GARDNER, J.D. (1979) 

     Effects of alcohols on the actions of VIP and secretin on 

     acinar cells from guinea-pig pancreas.  Gastroenterology, 

     76: 917-925. 

193. UNRUH, J.D. & SPINICELLI, L. (1981) Propyl alcohols,  n-propyl 

     alcohol. In: Kirk, R.E. & Othmer, D.F., ed.  Encyclopedia of 

      chemical technology, 3rd ed., New York, Wiley Interscience, 

     Vol. 19, pp. 221-227, 194. 

194. URANO, K., OGURA, K., & WADA, H. (1981) Direct analytical 

     method for aliphatic compounds in water by steam carrier gas 

     chromatography.  Water Res., 15: 225-231. 

195. US NIOSH (1984) Method 1401. In: Eller, P.M., ed.  NIOSH 

      Manual of analytical methods, 3rd ed., Cincinnati, Ohio, 

     National Institute for Occupational Safety and Health, Vol. 1, 

     pp. 1401-1-1401-4. 

196. VAISHNAV, D.D. & LOPAS, D.M. (1985) Relationship between 

     lipophilicity and biodegradation inhibition of selected 

     industrial chemicals.  Dev. ind. Microbiol., 26: 557-565. 

197. VEITH, G.D. & KOSIAN, P. (1983) Estimating bioconcentration 

     potential from octanol/water partition coefficients. In: 

     Mackay et al., ed.  Physical behaviour of PCBs in the Great 

      Lakes, Ann Arbor, Michigan, Ann Arbor Science, pp. 269-282. 

 SEQ CHAPTER \h \r 1198. VERSCHUEREN, K. (1983)  Handbook of environmental data on 

      organic chemicals, 2nd ed., Melbourne, Van Nostrand Reinhold 

     Company Inc. 

199. VIDELA, L.A., FERNANDEZ, V., & DE MARINIS, A. (1982) Liver 

     peroxidative pressure and glutathione status following 

     acetaldehyde and aliphatic alcohols pretreatment in the rat. 

      Biochem. Biophys. Res. Commun., 104: 965-970. 

200. VON DER HUDE, W., SCHEUTWINKEL, M., GRAMLICH, U., FISSLER, B., 

     & BASLER, A. (1987) Genotoxicity of three carbon compounds 

     evaluated in the SCE test  in vitro. Environ. Mutagen., 

     9: 401-410. 

201. WACHTEL, R.E. (1984) Aliphatic alcohols increase the decay 

     rate of glutamate-activated currents at the crayfish 

     neuromuscular junction.  Br. J. Pharmacol., 83: 393-397. 

202. WAGNER, R. (1976) [Investigations into the degradation 

     behaviour of organic compounds using the respirometric 

     dilution method. II. The degradation kinetics of the test 

     compounds.]  Vom Wasser, 47: 241-265. 

203. WAKABAYASHI, T., HORIUCHI, M., SAKAGUCHI, M., ONDA, H., & 

     IIJIMA, M. (1984) Induction of megamitochondria in the rat 

     liver by  n-propyl alcohol and  n-butyl alcohol.  Acta pathol. 

      Jpn., 34: 471-480. 

204. WALLGREN, H. (1960) Relative intoxicating effects on rats 

     of ethyl, propyl and butyl alcohols.  Acta pharmacol. toxicol., 

     16: 217-222. 

205. WATERER, D.R. & PRITCHARD, M.K. (1985a) Volatile production 

     by wounded Russet Burbank and Norland potatoes.  Sci. Aliments, 

     5: 205-216. 

206. WATERER, D.R. & PRITCHARD, M.K. (1985b) Production of 

     volatile metabolites in potatoes infected by  Erwinia 

      carotovora var. carotovora and  E. carotovora var. atroseptica. 

      Can. J. plant Pathol., 7: 47-51. 

207. WILKIN, J.K. & FORTNER, G. (1985) Cutaneous vascular 

     sensitivity to lower aliphatic alcohols and aldehydes in 

     orientals.  Alcoholism clin. exp. Res., 9: 522-525. 

208. WINTERSTEIGER, R., GAMSE, G., & PACHA, W. (1982) 

     [Quantification of alcoholic compounds and amines with 4-(6-

     methylbenzo-thiazol-2-yl)phenyl isocyanate.  Fresenius Z. 

      anal. Chem., 312: 455-461. 

209. WOLF, M., URBAN, R., WELLER, J.-P., & TROGER, H.D. (1985) 

     [The analysis of congeners of alcoholic beverages in blood. 

     First communication: the application of capillary gas 

     chromatography in micro head-space analysis.]  Blutalkohol, 

     22: 321-332 (in German). 

210. WOLFF, T. (1978)  In vitro inhibition of monooxygenase 

     dependent reactions by organic solvents.  Int. Congr. Ser. 

      Excerpta Med., 440: 196-199. 

211. YAJIMA, I., YANAI, T., NAKAMURA, M., SAKAKIBARA, H., UCHIDA, 

     H., & HAYASHI, K. (1983) Volatile flavor compounds of boiled 

     buckwheat flour.  Agric. Biol. Chem., 47: 729-738. 

212. YAJIMA, I., YANAI, T., NAKAMURA, M., SAKAKIBARA, H., & 

     HAYASHI, K. (1984) Volatile flavor components of Kogyoku 

     apples.  Agric. Biol. Chem., 48: 849-855. 

213. YASHUDA, Y., CABRAL, A.M., & ANTONIO, A. (1976) Inhibitory 

     action of aliphatic alcohols on smooth muscle contraction. 

      Pharmacology, 14: 473-478. 

214. YASUHARA, A. & FUWA, K. (1982) Characterization of odorous 

     compounds in rotten blue-green algae.  Agric. Biol. Chem., 

     46: 1761-1766. 

215. YASUHARA, A., FUWA, K., & JIMBU, M. (1984) Identification of 

     odorous compounds in fresh and rotten swine manure.  Agric. 

      Biol. Chem., 48: 3001-3010. 

216. YOUNG, P.J. & PARKER, A. (1983) The identification and 

     possible environmental impact of trace gases and vapours in 

     landfill gas.  Waste Manag. Res., 1: 213-226. 


