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The objective of this section is to keep readers aware of significant inventions and
trends in industrial research as well as to highlight those areas of reserch that may
lead to new biotechnological opportunities. Four major areas of biochemistry will
be covered, corresponding to enzymes, cells, bioproducts, and nucleic acids. In
this issue, both the patent and literature sections focus on cell studies. The entries
are listed in alphabetical order by the first author’s name. The section on patents
will be compiled from the international patent literature. The name(s) of the in-
ventor(s), patient number, date of filing, assignee, and a short descriptive of the
invention will be given. Copies of the US patents can be obtained for $1.00 each
from the Commissioner of Patents and Trademarks, Washington, DC 20231.

Cells

I. Patents

J 57115189 (Jul. 17, 1982), Ajinomoto, K. K.

L-Methionine is produced by reacting methanol or betaine and homocysteine
with Pseudomonas, Microticulus, or Methylomonas genera.

Boisman, T. A. B., Bailley, M. L.; EP 54987 (Jun. 30, 1982), Shell Int. Res.,
Mij, B. V.

Microbial transformation of a water-immiscible organic substrate is obtained

by using a microorganism on a porous, water-bearing, particulate inert support.

Cheetham, P. S. J.; GB 2081305 (Feb. 17, 1982), Tate & Lyle Ltd.
Carbohydrates are converted into EtOH with immobilized bacterial cells (e.g.,

Zymomonas mobilis) under conditions that prevent growth of the cells. The me-
dium is nutritionally inadequate for cell growth.
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Cheetham, P. S. J.; GB 2098236 (Nov. 17, 1982), Tate & Lyle, P. L. C.
Enzyme-containing cells are immobilized in a calcium alginate gel and then
contacted with glycerol. The gel-immobilized cells can be stored and trans-
ported in the presence of glycerol.

Czula, J., Spieler, R.; WP 8203971 (Nov. 25, 1982), Lavery, d. & Son Pty;

Csula, J.
Low-fat cheese is produced with cultures of Lactobacillus bulgaricus, Strepto-
coccus thermophilus, and Lactobacillus casei.

Deloach, J. R., Harris, R. L., lhler, G. M., Mayer, R. T.; US 4327710 (May 4,

1982), US Sec. of Agriculture.
Pesticides, enzymes or drugs are encapsulated in resealed erythrocytes. First,
the erythrocytes are dialyzed in a hypotonic solution and then mixed with solu-
tion which contains the additive.

BE 892523 (Jul. 16, 1982), Inst. Microbiologia

Cells with glucose isomerase activity are immobilized by coupling to blood se-
rum or plasma with glutaraldehyde.

Lambe, C. A., Rosevear, A.; GB 2096169 (Oct. 13, 1982). UK Atomic Energy

Auth.
Biological production of chemical compounds is obtained by maintaining via-
ble cells in close proximity by immobilization in a gel.
This process can be used to induce plant cells to produce steroid drugs, alkaloid
drugs, natural biocides or natural colorants, flavors or aromas. or to induce ani-
mal cells to produce antibodies or other proteins.

Lantero, O. J.; US 4355105 (Oct. 19, 1982), Miles Laboratories Inc.
Enzyme-producing microorganisms are immobilized by successive treatment
with glutaraldehyde and polyethyleneimine.

Lazar, I.; RO 73891 (Jul. 30, 1982), Inst. Petrol. Gaze; Inst. Stiinte Biologice.
A presence-resistant vessel is claimed for growing anaerobic bacterial cultures
that become adapted to petroleum deposit conditions. The pressure conditions
that are achieved can be close to those in the petroleum deposit into which the
bacteria are to be injected.

Lim, F.; BE 892477 (July 1, 1982), Damon Corp.

Microcapsules are ruptured to liberate encapsulated cells by treatment with an
anionic polymer and a sequestering agent.

Lim, F., Jarvis. A. P.; BE 892478 (Jul. 1, 1982), Damon Corp.

Cells that require surface fixation are cultured by microencapsultation with cul-
ture medium. This process is most suitable for the production of interferon with
fibroblasts.

Lim, F.; BE 892479 (Jul. I, 1982), Damon Corp.

Encapsulated cells are used for the biosynthesis of active substances. A semi-
permeable membrane surrounds the cells and controls the diffusion of com-
pounds and prevents contamination.
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Mattiasson, B. G.; WP 8204264 (Dec. 9, 1982), Alfa-Laval AB; Mattiasson, B.
G.

Biochemical data are obtained on microorganisms by immobilizing on a spe-
cific sorbent and measuring metabolism. This process can be used to count
cells of a particular microorganism or for quantitative determination of vitamins
or antibiotics.

Mimura, A. Yuasa, K., Shibukawa, M.; EP 54800 (Jun. 30, 1982), Asashi kasei
Kogyo.

Immobilized microorganism gel of high strength and activity is produced by
adding the cells to an aqueous solution of acylamidomethyl gp. that contains
starch and comonomer. Then the mixtrue is polymerized. The material may be
used for the production of malic acid with Brevibacterium ammoniagenes,
which has fumarase activity, L-tryptophan with Escherichia coli, which has
tryptophanase  activity, semisynthetic cephalosporins  with  Bacillus
megaterium, which has penicillin acylase activity, antibiotics such as bacitracin
with  Bacillus licheniformis, and amino acids with Microbacterium
ammoniaphilum.

Mosbach, K., Nilsson, K. G. C.; WP 820660 (March 4, 1982), Corning Glass
Works, Misbach, K. H., Nilsson, K.

Immobilization of anchorage-dependent cells is obtained by adsorption on a
microcarrier (esp. protein or polysaccharide) that is enzymatically degradable
without significant destruction of cell surfaces.

Munir, M.; DE 3038219 (Apr. 15, 1982), Suddeutsche Zucker.
Isomaltulose is a sugar substitute intermediate produced by enzymatic conver-
sion of pure sucrose solutions with immobilized cells of isomaltulose-
producing microorganisms.

Nakai, M., Ohshima, T., Kimura, T., Omata, T., Iwamoto, N.; EP 43211 (Jan.

6. 1982), Ube Industries KK.

Optically active L-tryptophan derivatives are prepared by reacting DL-
tryptophan amide derivatives with a culture of a microorganism that produces
amidase preferentially hydrolyzing the L-amide.

BE 890811 (Feb. 15, 1982), Region Wallonne.

Cells are immobilized on a solid, negatively charged. support in a liquid aque-
ous medium by modifying the zeta potential of the cell and/or of the support.
The process is cheap, involves simple adsorption and does not harm the physio-
logical condition of the cells. The number of cells per gram of support is
increased.

Sefton, M. V.; US 4353888 (Oct. 12, 1982), Sefton, M.V.
Viable mammalian cells are encapsulated in a membrane of polymer that pre-
vents passage of antibodies. Encapsulated pancreatic islets cells can be intro-
duced into a host animal to produce insulin.
Strobel, G. A., Gavlak, A. H., Haynes. J. M.; EP 64720 (Nov. 17, 1982),
Montana State Univ.; Res. & Dev. Inst. Inc.
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A Rhizobium inoculant is used for increasing nodulation, root mass, and shott
mass in a leguminous plant.

J 57059813 (Apr. 10, 1982), Takeda Chemical Ind. KK.

Alpha-glucosidase inhibitor contains Valienamine that is isolated by treating
Validamycin A, B or Validoxylamine A with Pseudomonas denitriphycans.

Tysyachnay, I. V., Yabovleva, V. I., Berezin, 1. V.; SU 922142 (Apr. 25,
1982), Tysyachnaya, I. V.
Citrobacter freundii 62 cells with beta-tyrosinase activity are immobilized on
polyacrylamide gel in the presence of ammonium acetate, sodium pyruvate, or
tyrosine.

Watanabe, 1., Sakashita, K., Ogawa, Y.; FR 2488908 (Feb. 26, 1982), Nitto
Chem. Ind. KK.

Acrylamide is prepared from acrylonotrile in an aqueous salt-free medium by
the action of a microorganism with nitrilasic activity. Corynebacterium and
Nocardia are immobilized in a cationic polymer gel based on acrylamide.

Wolf, H. J.; US 4353987 (Oct. 12, 1982), Upjohn Co.

The methanol dehydrogenase in immobilized cells of Methylobacterium
organophilum NRRL B-12486 (ATCC 17886) is used to produce
glyceraldehyde from glycerol.

II. Literature Survey

References

Adlecreutz, P., Holst, O., and Mattiasson, B. {1982), Oxygen supply to immobilized
cells: 2. Studies on a coimmobilized algae-bacteria preparation with in sifu oxygen gen-
cration. Enzyme Microb. Technol. 4, 395.

Adlecreutz, P., and Mattiasson, B. (1982, Oxygen supply to immobilized cells. 3.
Oxygen supply by hemoglobin or emulsions of perfluorochemicals. Eur. J. Appl.
Microbiol. Biotechnol. 16, 165.

Adlercreutz, P.. and Mattiasson, B. (1982), Oxygen supply to immobilized cells: 1.
Oxygen production by immobilized Chorella pyrenoidosa. Enzyme Microb. Technol.
4, 332.

Amin, G., and Verachtert, H. (1982), Comparative study of cthanol production by
immobilized-cell systems with Zymomonas mobilis or Saccharomyces bayanus. Eur. J.
Appl. Microbiol. Biotechnol. 14, 59.

Arcuri, E. J. (1982), Continuous ethanol production and ccll growth in an immobilized-
cell bioreactor employing Zymomonas mobilis. Biotechnol. Bioeng. 24, 595.

Arinbasarova, A. Y., Artemova, A. A., Kiselev. A. V., Koshcheenko, K. A., and
Nikitin, Y. S. (1982), Enzyme activity of Arthrobacter globiformis 193 cells immobi-
lized on macroporous ceramic supports. Prikl. Biokhim. Mikrobiol. 18, 331.



PATENTS AND LITERATURE 459

Asada, M. Nakanishi, K., Matsuno, R., and Kamikubo, T. (1982), Continuous CoA pro-
duction with immobilized Brevibacterium ammoniagenes cells. Agric. Biol. Chem. 46,
1687.

Avramova, T. (1982), Microbiological transformation of hydrocortisone with free and
itmmobilized cells. Acta Microbiol. Bulg. 11, 58 (Bulgarian).

Banerjee, M., Chakrabarty, A., and Majumdar, S. K. (1982), Immobilization of yeast
cells containing beta-galactosidase. Biotechnol. Bioeng. 24, 1839.

Berger, R. (1982), Immobilization of microbial cells and their use for substrate
transformation—a literatrue study. I. Continuation. Acta Biotechnol. 2, 343 (German).

Bisping, B., and Rehm, H. J. (1982), Glycerol! production by immobilzied cells or Sac-
charomvces cerevisiae. Eur. J. Appl. Microbiol. Biotechnol. 14, 136,

Brodelius, P., Mosbach, K. (1982), Immobilized plant cells. Adv. Appl. Microbiol. 28,
1.

Brodelius. P., and Mosbach, K. (1982), Immobilized plant cells: general aspects. J.
Chem. Technol. Biotechnol. 32, 330.

Chang, T. M. S. Yu. Y. T., and Grunwal, J. (1982), Artificial cell immobilized
multienzyme systems and cofactros Enzyme Eng. 6, 451.

Chang. T. M. S., Shu, C. D., Yu, Y. T., and Grunwald, J. (1982), Artificial cells immo-
bilized enzymes for metabolic disorders. Adv. Treat. Inborn Errors Metab. Proc. Clin.
Res. Cent. Symp. 2nd, 175.

D-Souza, S. F., Kaul, R.. Nadkarni, G. B. (1982), Immobilization of microbial cells in
hen egg white. Biotechnol. Bioeng. 24, 1701.

Drioli, E., lorio, G., De Rosa, M., Gambacorta, A.. and Nicolaus, B. (1982), High-
temepraturc immobilized-cell ultrafiltration reactors. J. Membr. Sci. 11, 365.

Drioli, E., lorio, G., Santoro. R., De Rosa, M., Cambacorta, A., and Nicolaus, B.
{1982), Whole cell immibolization in polyurethane structural foam. J. Mol. Catal. 14,
247.

Eckart, V., Hicke, W., Bauch. J., and Gentzch, H. (1982), Microbial desulfurization of
petrolcum and heavy petroleum fractions. 3. Change in the chemical composition of
fuel-D-0il by microbial acrobic desulfurization. Zentralbl. Mikrobiol. 137, 270
(German).

Egerer, P., Simon, H., Tanaka, A., and Fukui, S. (1982), Immobilization and stability of
the NAD-dependent hydrogenase from Alcaligenes eutrophus and of whole cells.
Biotechnol. Letr. 4, 489.

Felix, H. R., and Mosbach, K. (1982), Enhanced stability of enzymes in permcabilized
and immobilized cells. Biotechnol. Lett. 4, 181.

Fillippov, S. A., Avakyants, S. P., and Bartencv. S. P. (1982), Conditions for the immo-
bilization of cells of microscopic fungi and their use for enzymic hydrolysis of starch.
Fermentn. spirit. Prom-st., 30-1 (Russian).

Finnerty, W. R. (1982), Microbial desulfurization and denitrogenation of fossil fuels. En-
ergv Technol. 9, 883.

Freeman, A., Blank, T., and Aharonowitz, W. (1982), protein determination of cells im-
mobilized in crosslinked synmthetic gels. Eur. J. Appl. Micribool. Biotechnol. 14, 13.

Fujima, T., and Kaetsu, I. (1982), Immobilization of yeast cells by radiation-induced pol-
ymerization. Z. Naturforsch., C. Biosci. 37¢, 102.

Fukui, S., and Tanaka, A. (1982), Immobilized microbial cells. Annu. Rev. Microbiol.
36, 145.



460 PATENTS AND LITERATURE

Gestrelius, S. (1982). Potential application of immobilized viable cells in the food indus-
try: malolactic fermentation of winc. Enzyme Eng. 6, 245.

Ghommidh, C., Navarro, J. M., and Durand. G. (1982), A study of acetic acid produc-
tion by immobilized Acetobaciger cells: oxygen transfer. Biotechnol. Bioeng. 24, 605.

Ghommidh, G., Navarro, J. M., and Messing, R. A. (1982), A study of acetic acid pro-
duction by immobilized Acetobacter cells: product inhibition effects. Biotechnol.
Bioeng. 24, 1991.

Ghose, T. K., and Tyagi. R. D. (1982), Production of cthyl alcohol from cellulose
hydrolyzate by whole ccll immobilization J. Mol. Catal. 16, 11.

Haeggstgroem. L., and Enfors, S. O. (1982), Continuous production of butanol with im-
mobilized cells of Clostridium acetobutylicum. Appl. Biochem. Biotechnol. 7, 35.
Hartmeicr, W., and Muccke. 1. (1982), Basic trials to coimmobilize living yeast cells adn
glucoamylase for beer wort fermentation. Util. Enzymes Technol. Aliment. Symp. Int.,

519.

Hasegawa, S., Patel, M. M., and Synder, R. C. (1982), Reduction of limonin bitterness
in navel orange juice secrum with bacterial cells immobilized in acrylamide gel. J.
Agric. Food Chem. 30, 509.

Heinrich., M., and Rehm, H. J. (1982), Formation of gluconic acid at low pH-values by
free and immobilized Aspergillus niger cells during citric acid ferementation. Eur. J.
APpl. Microbiol. Biotechnol. 15, 88.

Holst, O., Enfors, S. O., and Mattiasson, B. (1982), Oxygenation of immobilized cells
using hydrogen peroxide; a model study of Gluconobacter oxvdans converting glycerol
to dihydroxyacetone. Eur. J. Appl. Microbiol. Biotechnol. 14, 64,

Huang, W., and Chen, J. (1982), Studics on decomposition of phenol by immobilized
cclls of Candida tropicalis No. 314. Huanjing Kexue Xuebao 2, 293 (Chinese).
lida, T. (1982), Development of alcoholic fermentation technology by immobilized yeast

cells. Torvo no Kenkyu 106, 2 (lapanese).

Ji, X.. Li, H., Zeng, Y., Bai, P., Gu. G., Wang, L., and Xu, S. (1982), Immobilization
of Streptomyces cells possessing glucose isomerase activity. Shengwu Huaxue Yu
Shengwi wuli Xuebao 14, 85 (Chinese).

Jung, G., Mugnicr, J., Diem. H. G., and Dommergues, Y. R. (1982), Polymer-
entrapped Rhizobium as an inoculant for legumes. Plant Soil 65, 219.

Kargi. F., and Robinson, J. M. (1982), Microbial desulfurization of coal by thermophilic
microorganism Sulfolobus aciodocaldarius. Biotechnol. Bioeng. 24, 2115.

Karube, I., Urano, N.. Matsunaga. T., and Suzuki, S. (1982), Hydrogen production from
glucose by immobilized growing cells of Clostridium butyricum. Eur. J. Appl.
Microbiol. Biotechnol. 16, 5.

Kim, H. S., and Ryu, D. Y. (1982). Continuous glutamate production using an
immoiblized whole-cell system. Biotechnol. Bioeng. 24, 2167.

Klein, J., and Kressdorf, B. (1982), Immobilization of living whole cells in an €poxy
matrix. Biotechnol. Lett. 4, 375.

Kokufuta, E., Matsumoto, W., and Nakamura, 1. (1982), lmmobilization of
Nitrosomonas europaea cells with polyelectrolyte complex. Biotechnol. Bioeng. 24,
1591.

Kokufuta, E., Matsumoto, W., and Nakmaur, 1. (1982) Use of polyelectrolyte compelx
for immoiblization of microorganisms. J. Appl. Polym. Sci. 27, 2503.



PATENTS AND LITERATURE 461

Manecke, G., and Beier, W. (1982), Immobilization of Arthrobacter simplex in thiolated
poly(vinyl alcohol) for microbiological steroid transformation. Angew Makromol.
Chem. 104, 39 (German).

Margaritis, A., and Wallace, J. B. (1982), The use of immobilized cells of Zymomonas
mobilis in a novel fluidized bioreactor to produce ethanol. Biotechnol. Bioeng. Symp.
12, 147.

Margaritis, A., and Bajpai, P. (1982), Continuous ethanol production from Jerusalem ar-
tichoke tubers. Il. Usc of immobilized cells of Kluyveromyces marxianus. Biotechnol.
Bioeng. 24, 1483.

Mattiasson, B., and Hahn-Haegerdal, B. (1982), Microenvironmental effects on meta-
bolic behavior of immobilized cells. A hypothesis. Eur. J. Appl. Microbiol.
Biotechnol. 16, 52.

McGhee, J. E., St. Julian, G., and Detroy, R. W. (1982), Continuous and static fermen-
tation of blucose to ethanol by immobilzied Saccharomyces cerevisiae cells of different
ages. Appl. Environ. Microbiol. 44, 19.

Michaux, M., Paquot, M., Baijot, B., and Thonart, P. (1982). Continuous fermentation:
improvement of ccll immobilization by zeta potential measurement. Biotechnol.
Bioeng. Symp. 12, 475.

Middclhoven, W. J., and Bakker, C. M. (1982), Degradation of caffeine by immobilized
cells of Pseudomonas putida straian C 3024. Ewr. J. Appl. Microbiol. Biotechnol. 15,
214,

Mosbach, K. (1982), Use of immobilized cells with special mephasis on the formation of
products formcd by multistep cnzyme systems and coenzymes. J. Chem. Technol.
Biotechnol. 32, 179.

Navarro, A. R., Lucca, M. E., Callieri, and Danley, A. S. (1982), Continuous produc-
tion of ethanol by yeast cells immobilized in sugarcane bagassc pith. Acta Cient.
Venez. 33, 214 (Spanish).

Neujhar, H. Y. (1982), Determination of phenol and catechol concentrations with oxygen
probes coated with immobilized cnzymes or immobilized cells. Appl. Biochem.
Biotechnol. 7, 107.

Nilsson, I., and Ohlson, S. (1982), Columnar dentrification of water by immobilized
Pseudomonas denitrificans cells. Eur. J. Appi. Microbiol. Biotechnol. 14, 86.

Nilsson, 1., and Ohlson, S. {(1982), Immobilized cells in microbial nitrate reduction.
Appl. Biochem. Biotechnol. 7, 39,

Nilsson, K., Brodelius, P., and Mosbach, K. (1982), Production of alpha-keto acids with
alginate-entrapped whole cells of the ycast Trigonopsis variabilis. Appl. Biochem.
Biotechnol. 7, 47.

Oka, S., and Suzuki, H. (1982), Production of protcase inhibitors by the washed-cell sys-
tem or immobilized-ccll system of Streptomyces libani. Kenkyvu Hokoku—Kogvo
Gijutsuin Biseibutsu Kogvo Gijutsu Kenkvusho, 17.

Papaconstantinou, S., Grasmick, A., Habig, M. C., Elmaleh, S., and Ben Aim, R.
(1982), Bioconversion of acrylonitrile to acrylamide by immobilzied cells. Entropie
18, 10 (French).

Parascandola, P.. Salvadore, S., and Scardi. V. (1982), Tuff as a convenient material for

supporting immobilized invertasc-active whole cells of Saccharomyces cerrevisiae. J.
Ferment. Technol. 60, 477.



462 PATENTS AND LITERATURE

Parascandola, P., and Scardi, V. (1982), Sucrose inversion by gelatin-entrapped cells of
yeast (Saccharomyces cerevisiae). Biotechnol. Lett. 4, 753.

Pereverzeva, A. L., and Vorob’eva L. 1. (1982), Production of organic acids by {ree and
immobilized cells of propionic acid bacteria. lzv. Timirvazevsk. S-kh. Acad., 23
(Russian).

Sharma, B. P. Bailey, and Messing, R. A. (1982), Immobilized biomaterials—
technology and applications. Agnew. Chem. 94, 836 (German).

SivaRaman, H., Rao, B. S., Pundle, A. V., and SivaRaman, C. (1982), Continuous etha-
nol production by yeast cells immobilized in open pore gelatin matrix. Biotechnol. Lett.
4, 359.

Sonomoto, K., Nomura, K., Tanaka, A., and Fukui, S. (1982), 11-alpha-Hydroxylaion
of progesterone by gel-entrapped living Rhizopus stolonifer mycelia. Fur. J. Appl.
Microbiol. Biotechnol. 16, 57.

Szwajcer, E., Brodelius, P., and Mosbach, K. (1982), Production of alpha-keto acids: 2.
Immobilized whole cells of Providencia sp. PCM 1298 containing L-amino acid oxi-
dasc. Enzyme Microb. Technol. 4, 409.

Tanaka, Y., Hayashi, T., Kawashima, K., Yokoyama, T., and Wantanabe, T. (1982),
Production of NADP by immobilized cells with NAD kinase. Biotechnol. Bioeng. 24,
857.

Thonart, P., Custinne, M., and Paquot, M. (1982), Zcta potential of yeast cells: applica-
tion in cell immobilization. Enzyme Microb. Technol. 4, 191.

Tygai, R. D., and Ghose, T. K. (1982), Studics on immobilized Saccharomyces
cerevisiae. 1. Analysis of continuous rapid ethanol fermentation in immoiblized cell
reactor. Biotechnol. Bioeng. 24, 781.

Veelkenm, M., and Pape, H. (1982), Production of tylosin and nikkomycin by immobi-
lized Streptomyces cells. Eur. J. Appl. Microbiol. Biotechnol. 15, 206.

Veliky, I. A. (1982), Immobilized cells in biotechnology. Proc. Bioenergy R & D Semin.
4, 37.

Vincenzini, M., Materassi, R., Tredici, M. R., and Florenzano, G. (1982), Hydrogen
production by immobilized cells. II. Hydrogen photocvolution and wastewater treat-
ment by agar-entrapped cells of Rhodopseudomonas palustris and Rhodospirillum
molischianum. Int. J. Hydrogen Energy 7, 725.

Vincenzini, M., Materassi, R., Tredici, M. R., and Florenzano, G. (1982), Hydrogen
production by immobilized clels. I. Light dependent dissimilation of organic substances
by Rhodopspeudomonas palustris. Int. J. Hydrogen Energy 7, 231.

Vossoughi, M., Laroche, M., Navarro, J. M., Faup, G., and Leprince, A. (1982), Con-
tinuous denitrification by immobilized cells. Water Res. 16, 995 (French).

Wagner, F., Land, S., Band, W. G., Vorlop, K. D., and Klein. J. (1982), Production of
L-tryptophan with immobilized cells. Enzyme Eng. 6, 251.

Wang, H. Y., Lee, S. S., Takach, Y., and Cawthon, L. (1982), Maximizing microbial
cell loading in immobilized-cell systems. Biotechnol. Bioeng. Symp. 12, 139.

Wang, H. Y., Hettwer, D. J. (1982), Cell immobilization in kappa-carrageenan with
tricalcium phosphate. Biotechnol. Bioeng. 24, 1827.

Wantanbe, K., Itoh, N., Tanaka, A., and Fukui, S. (1982), Application of an immobi-
lized Escherichia coli cell bute in analysis of 1.-threonine. Agric. Biol. Chem. 46, 119,

Williams, R. E., and Veliky, 1. A. (1982), The use of immobilized cells in fermentation.
Proc. Bioenergy R & D Semin. 4, 481.



PATENTS AND LITERATURE 463

Yi, Z. H., and Rhem, J. (1982), Formation of alpha,omega-dodecanedioic acid and
alpha,omega-tridecanedioic acid from different substrates by immobilized cells of a
mutant of Candida tropicalis. Eur. J. Appl. Microbiol. Biotechnol. 16, 1.

Yokozeki, K., Yamanaka, S., Utagawa, T., Takinami, K., Hirose, Y., Tanaka, A.,
Sonomoto, K., and Fukui, S. (1982), Production of adeninc arabinoside by gel-
entrapped cells of Enterobacter aerogenes in watcr-organic cosolvent system. Eur. J.
Appl. Microbiol. Biotechnol. 14, 225.

Yongsmith, B., Sonomoto, K., Tanaka, A., and Fukui, S. (1982), Production of vitamin
B12 by immobilized cells of a propionic acid bacterium. Eur. J. Appl. Microbiol.
Biotechnol. 16, 70.

Ziomek, E., Martin, W. G., Veliky, I. A., and Williams, R. E. (1982), Immobilization

of Desulfovibrio desulfuricans. ccll-associated hydrogenase in bcaded matrices. En-
zyme Microb. Technol. 4, 405.



