United States Patent o
Whistler

L L]

US005651828A
(111 Patent Number:
451 Date of Patent:

5,651,828
Jul. 29, 1997

[54] FAT SUBSTITUTE FOR PROCESSED FOODS
[75] Inventor: Roy L. Whistler, West Lafayette. Ind.

[73] Assignee: Lafayette Applied Chemistry, Inc.,
‘West Lafayette, Ind.

[21] Appl. No.: 315,332

[22] Filed: Sep. 30, 1994

[51] Int. CL® e, CO08B 30/12; A23L 1/10;
C12P 1920
[52] U.S. Cle oo 127/32; 127/29; 127/36;
127/69; 426/28; 426/531; 435/96
[58] Field of Search .....ocecmeeoorooscn 127729, 32. 36,
127/38, 69, 70, 71; 435/96; 426/28. 531

[56] References Cited

U.S. PATENT DOCUMENTS
3,023,104  2/1962 BattiStd .....ceeeevenveerversveceseraee 426/549
3,351,489 11/1967 Battista 127/32
3,666,557 5/1972 Jensen et al. ....cverveveereenneeennee 127/32
3,876,629 4/1975 Lotzgesell ...... 260/233.3 R
3,922,197 1171975 Leach et al. ..eeevcvnvererrernveserossees 435/96
3,922,198 11/1975 Kuske et al. ... .. 127/32
3,962,465 6/1976 Richter et al. . 435/96
3,986,890 10/1976 Richter et al. . 426/48
4072535 2/1978 Shortetal. ... 12728
4,308,294 12/1981 Rispoli et al. . ... 426/564
4,393,202 7/1983 Breuninger .......coecersseresses 536/102
4,492,714 1/1985 Cooper et al. ......cooccerscveanne 426/602
4510,166 4/1985 Lenchin et al. .... 426/565
4,551,177 11/1985 Trubiano et al. .. . 106/210
4,585,858  4/1986 MOIOtSKY .occerecurnsncnsasenccasnsnons 536/41
4,615,892 10/1986 Morehouse et al. ... 426/250
4,782,143 11/1988 Morehouse et al. 536/102
4,911,946 3/1990 Singer et al. .. . 426/658
4917915 4/1990 Cain et al. ..oeveverereecnererveennes 426/573
4,985,082  1/1991 WHhIStIEr ...cceeeveereererrersnessscanees 426/661
5,051,271  9/1991 Tyengar et al. ...coccoerreececcarencans 426/658
5275,837 1/1994 Eastman ........ccccoeeecsenn. 426/661
FOREIGN PATENT DOCUMENTS
770089  3/1957 United Kingdom ....cccecoureeueee 536/102
PCT/NLR83/
00007  2/1983 WIPO ......coeceerrernvsnnsvsnsnens C13L 1/08
PCT/US91/
01029  9/1991 WIPO .....vevevrvevereenrsnnnnn A23G 3/00
OTHER PUBLICATIONS

“Scanning Electron Microscopy of Enzyme Digested
Digested Varagu Starch Granules”,. Paramahans, S.V. and
Tharanathan, R.N., Starch/Starke, No. 34, pp. 73-76 (1982)
month not available.

“Degradation of Starch Granules by Alpha—Amylase of
Streptomyces precox NA-273”, Takaya, T., Sugimoto, Y.,
Wako, K. and Fuwa, H., Starch/Starke, 31 No. 6, pp.
205-209 (1979) month not available.

“Scanning Electron—-Microscopy of Starch Granules With or
Without Amylase Attack”, Fawa, H., Sugimoto, Y., and
Takaya, T. (1978) May 1978.

“New Starches. V. Properties of the Small Starch Granules
from Amaranthus retroflexus”, P.V. Subba Rao and K.J.
Goerhing, Cereal Chemistry, vol. 47, No. 5 (1970) month
N/A.

“Experience on Isolation, Properties and Cross-linkage of
Fine Granule Starches”, E. Wilhelm, Institute for Starch and
Potato Technology, Schutzenbert, 12, D-4930, Detmold,
Germany, Cereal Foods World, vol. 35, No. 8. (1990) month
N/A.

“Characterization of Starch Granules from Waxy, Nonwaxy,
and Hybrid Seeds of Amaranthus Hypochondriacus L.” Y.
Konishi, Agric. Biol. Chem., 49 (7), 1965-1971, 1985 month
N/A.

“Susceptibility of Various Starch Granules to Amylases as
Seen by Scanning Electron Microscope”, Fuwa, H., Sug-
imoto, Y., Tanaka, M., Glover, D.V. Staerke 30(6), pp.
186-191 (1978) (Abstract) month not available.
“Degradation of Various Starch Granules by Glucoamylases
of Rhizopus Amagasakiens, Rhizopus Niveus, and Endo-
myces”, Takaya, T., Glover, D.V., Sugimoto, Y., Tanaka, M.,
Fowa, H., Denpun Kagaku 29(4), pp. 287-293 (1982)
(Abstract) month not available.

“Hydrolysis of Large and Small Starch Granules From
Normal and Waxy Barley Cultivars by a~Amylases From
Barley Malt”, MacGregor, A.W., Ballance D.L.. Cereal
Chem., pp. 397-402 57(6) (1980) (Abstract) month not
available.

“Amyloglucosidase—catalysed Erosion of Native, Surface—
modified and Chlorine~treated Wheat Starch Granules. The
Influence of Surface Protein”, Greemwell. P., Evers, A.D.
Gough, B.M., and Rusell, P.L., Journal of Cereal Science, 3,
pp. 279-293 Apr. (1985) (abstract).

Colloidal Macromoleclar Phenomena, Part II, Novel Micro-
crystals of Polymers, Journal of Applied Polymer Science,
vol. 11, pp. 481-498 (1967) month not available.
Colloids:Particle Gels, by Eric Dickinson, Chemistry &
Industry, pp. 595-599 (Oct. 1990).

Paselli SA2 AVEBE Product Information Ref No.
05.12.31.167 EF, AVEBE b. a. Internation Marketing and
Sales, Foxhof, Holland, (Jun. 1988).

“Preparation and Properties of Smali-Particle Corn Starch”,
J.Jane, L. Shen, L. Wang and C.C. Maningat, Cereal Chem-
istry, 69 No. 3 pp. 280-283 (1992) month not available.
“Stucture versus Functional Relationships of a New Starch—
Based Fat Replacer”, Starch/Starke, 45 No. 7 pp. 221-226
(1993) month not available.

“The Effects of Enzyme Hydrolysis on the Properties of
Potato, Cassava, and Amaranth Starches.” Gorenstein,
Shela, and Lii, Cheng—yi Starch/Stirke 44 (1992), pp.
461-466.

Primary Examiner—Glenn Caldarola
Assistant Examiner—Patricia L. Hailey
Attorney, Agent, or Firm—Barnes & Thornburg

[571 ABSTRACT

Small granule starches are subjected to partial hydrolysis
with alpha-amylase or glucoamylase to produce a novel
granular starch composition having an enzymatically hydro-
lyzed surface appearing diffuse and substantially non-porous
under microscopic examination and exhibiting crystallinity
characteristic of the corresponding native starch granules.
The partially hydrolyzed granular starch exhibits fat mimic
characteristics for use in reduced calorie processed foods.
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