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ABSTRACT
Amylo is a method used to liquefy grains with water and hydrochloric acid by cooking in high temperature and high pressure, and
after cooling of the cooked grains, fungus and yeasts are inoculating to make koji cultivated, starch liquefied and saccharified, yeasts
inoculating and fermentation performed at the same time in a large fermentation tank, that saveed the skill to cultivate separately
and production space. In this thesis, the amylo method was used to prepare sorghum spirits. This thesis can be divided into five parts:
In the first part of this thesis, the best condition for the hydrolysis and the fermentation of sorghum grains were investigated. In the
second part of this thesis, the optimum addition concentration and time of hexanoic acid into sorghum paste during fermentation to
get better acceptance of the sorghum spirits were investigated, and to compare the difference of components analysis between before
and after storage. In the third part of this thesis, the changes of volatile compounds during storage in the sorghum spirits with or
without hexanoic acid added during fermentation were investigated. In the fourth part of this thesis, the optimum addition ratio and
time of mixed acid that the chosen concentration of hexanoic acid confection with acetate and butyric acid in the same
concentration into sorghum paste during fermentation to get better acceptance of the sorghum spirits were investigated, and also to
compare the difference of components analysis between before and after storage. In the fifth part of this thesis, the changes of volatile
compounds during storage in the sorghum spirits with different ratio of mixed acid added during fermentation were investigated.
The results showed that the most acceptable fermentation condition to prepare spirits is that each kilogram red sorghum milled with
3L water, then adjusting pH to 4.5 with citric acid, followed by adding 2mL liquefaction enzyme (SpezymeR Fred a -amylase) and
reacted for 90 minutes at 9501 , then after cooling to 5001 of the sorghum paste, 3mL saccharification enzyme (OptimaxR HP7525)
was added and reacted for another 72 hrs. Finally, 10 grams of commercial yeast (Red Star Distiller’ s Active Dry Yeast) was added
in the paste fermented 72 hrs at 26+ 2[1 . The sorghum spirits obtained from the fermented paste with 4mL of 2.5% hexanoic acid
ethanol solution added at 36 hrs' fermentation duration was found to be more acceptable. The yield of sorghum spirits was found
to decrease with the increasing of the concentrantion of hexanoic acid added. During storage, the content of total acid and total ester
were found to increase with the increasing of the storage time. The major volatile compounds found in the sorghum spirits with or
without hexanoic acid added during fermentation were n-propanol, butanol, isobutanol, 2-butanol, pentanol, isoamyl alcohol,
2-phenyl ethanol, acetal, acetaldehyde, acetic acid, propanoic acid, butyric acid, isobutyric acid, valeric acid, caproic acid, ethyl
acetate, ethyl propionate, ethyl butyrate, ethyl pentanoate, ethyl caproate, ethyl myristate, ethyl palmitate, ethyl stearate, ethyl
oleate, ethyl linoleate, ethyl linolenate, and ethyl lactate. After storage the content of alcohols, aldehydes and acids in the sorghum
spirits with or without hexanoic acid added during fermentation were found to increase with the increasing of the storage time,
whereas that of esters were found to decrease with the increasing of the storage time. The sorghum spirits obtained from the
fermented paste with 4mL of 2.5% mixed acid (acetic acid: butyric acid: hexanoic acid= 2:1:5) ethanol solution added at 36 hrs’
fermentation duration was also found to be more acceptable. The yield of sorghum spirits was found to decrease with the decreasing
of the ratio of hexanoic acid added. During storage, the content of total acid, total ester and total volatile compounds in the sorghum
with mixed acid added during fermentation were found to increase with the increasing of the storage time.

Keywords : sorghum spirit ; amylo ; hexanoic acid ; mixed acid ; volatile compounds

Table of Contents

D0 0000000 OO0 i HOO0OD0 e, VO DOODO e vi

S 1YL P IXO OO e xi 0

L e Xill L OO e, 120000 e 32100

O e 32200 e 4230000 e, 52400 e 11
2500 i 2026 0000 e, 263. 00000 e, 3231000000

D00000000000000 OO ceveeeveveeveeeceeeeeeenenns 3232000000000000000000000O0 OO0

000000000000 ... 42330 000000000000000000000000000 aieieeieneens
50340 0000000000000000000D0ODO0OOOO0OODOOOODOON....... 533500000000



OO000D000D0O000O00 OO i 58420 0000000000000000O0O.... 644300

O000000D000D0O00O0000D 0D0O0000 e 7440000000000 000O0OO0OO
00..84450 0000000000000 000O0O0O00O0OO0O00O00O00 e, 955.0

L e 104 0000 e 10700 113

REFERENCES

gopogzoe0d0d0ooooooobDoonobooboonDno 3.00001s000oooonooooboonoooooon
2058580 4.0 0000000000019 0000000081800 0000000000 S OD0O0DO20000000000
000000005080 6.0 0001900000000 0O0OO0ODOOOODOOODOO0O 2:100-1040 7000019990 000003
0000000000000 000DbO0O8sOOunOoOoer990 8. 000001975000 01120450 9. 000 0O0O 2002000
0000000000000 000 34010:8-130 1000001980 0000000000 12024800 000000000003
00000000011, 0000000019% 0000000000000 O0000DO000DbO00D0bOOo0ODbOO0 12200001997
0000000000000 000DO00D00O00 20040:33-430 13. 000019920 00000000000 DOO0OOOOODOO
000000008l onononi3s-1450 14.000019%% a0 000000l oooooisd:e3-8s0 15.00
001990 00000000000000000O180:158-1680 16.0 0000000192000 00000000000O0DOOOO
dddddooooooooooooooooosibboboobooosi-e20 17. 00001930 00000000 DOOOOOOODODOO
0000000 oooooooooboos0boboobobe13-2270 8. 000 000000O0O0O0OOOOOOODOOO
doolo7d 000 oooooooobobobonooooiessooooooooooooooonnnadis’s-1740
20.00001920 00 0000000000000 D0O0O0O0O0O0DO0DbODbO303-3100 2. 00001940 0000O00O0O0O0O00O00O0OO
0000i1e0d:299-3040 22. 00001990 0000000000 0O0OOOODO17O:45-470 23. 00001980 0000 O0OOOO
00000000000 478870 24. 0000200000 00000:106-1080 00000000 DO0O0OOO0OOOOODOOOOO
g0025.0000000000200000000200000?000 95040:227-2340 26.00000000000000000
go011e80 00 0000000000000 27.00002000000000000000000:130-13200000000
0000000000000 000000 28.000020020 0000000000000 34010:1-70 29.000019%0000
0000000000000 o00oobo0obOoo30.0000199700000000000000000D0DO0O0O0 290 70:9-200
3.000019400000000000000000000 16:299-3040 32. 0000198100 000O0O0OOOOOOOOODOO
00000000000 394-1030 33. 00001900 0000000000O00O0OO0OO87-1000 34. 00001983 a0 000000
0000000000000 0D0000 25090:26-330 3.0 00019830 00000000000 0OO0ODOO0OOOOOOON
5:62-670 36. 000019870 0000000 OODOOO0ODOOODODODO0ODOOODODOOYe0000DODOOO125-1360 37.0003
019880 00 000000000000 000000000000770000000137-1460 38. 000019880 OO ODOONO
0000000000000 000DOO00175-1900 9. 000020030 00000000 O0O0ODOOOODOOODOOO0ODO:132-136
000000000 bO0o0bOo0o0obOo0boObOoobOOo0D 40.0000200000000000000000DO0O00ODOOODOO0O
dddddooddflr- s oo o obbobob 4. 0000000002004 0000
0000000000000 000DO00:148500 42.0000000002004b0 00000000 0O0O0O0O0O0O0ODO:148510 43.
doogozodddddoooooooobobobobobbobobbobobdddddooooooooooooooOoOoO
do4. 000018 0000000000000000D00D0DO0O0O0O0O0b0O071-790 45.0000193000000000O0O0O0O
dddoooooooooo isr7i-m0 46. 00 00000O00O0O0OO0ODOODO9760 0000000000000 OO0O0O0OB50
d00oooi1e9-1790 47. 000 D000 0 000 0000000000000 00O0ODODODODOOD oL 2O 0000O0O0O0DODOO
000000 ooobOooboooo 4. 0000194000000 00000DOO00ODO00OO0DDbOOo0ObOO0ODe3UbDbOOn
0161-1660 4.0 0 0000000000191 00 0000000000000 0O2700000000O0O0O0O0O BakerR. A.1979.
Clarifying properties of pectin fractions separated by ester content. J Agric Food Chem. 27(6):1387-1389. Beveridge T. 1997. Haze and cloud in
apple juices. Crit Rev Food Sci Nutr. 37(1):75-91. 50. Burns J. K. 1991. Pectinesterase. In: Walter R. H., editor. The chemistry and technology of
pectin. Academic Press. 165-188. 51. David Andrens 1987. Brewer's Guardian. 116(1):14-15,18-21. 52. Fischer, E. H. and Stein, E. A. 1954. Arch.
Sci. (Geneva)7, 131. 53. Fischer, E. H. and Stein, E. A. 1961. Biochem. Preps., 8, 27. 54. Fogarty, W. M. 1983. Microbial amylase in "Microbial
enzymes and biotechnology" Fogarty, W. M ed. Applied Science Publishers, 1-92.Hyun, H. H. and Zeikus, J. G. 1985a. General biochemical
characterization of thermostable extracellular 3 -amylase from Clostridium thermosulfurogenes. Appl. Environ. Microbiol. 49(5):1162-1167. 55.
Hyun, H. H. and Zeikus, J. G. 1985bh. Simultaneous and enhanced production of thermostable amylase and ethanol from starch by coculture of
Clostridium thermosulfurogenes and Clostridium thermohydrosulfaricum. Appl. Environ. Microbiol. 49(5):1174-1181. 56. Labib A. A. S., and
El-Ashwash F. A. 1995. Heat-inactivation of mango pectinesterase and polygalacturonase. Food Chem. 53(2):137-142. 57. Lafon-Lafourcade, S.,
Geneix, C. and Ribereau-gayon, P. 1984. Inhibition of alcoholic fermentation of grap must by fatty acids produced by yeasts and their elimination
by yeat ghosts. Appl. Environ. Microbiol. 47(6):1246-1249. 58. Lehtonen, M. and Suomalainen, H. 1977. Rum. Economic microbiology.



1:595-633. 59. Masami Onishi, Guymon, J. F. and Csowell, E. A. 1977. Am. J. Enol, Vitic, Vol, 28, No.3, 152. 60. Morton, I. D. and Macleod, A.
J. 1984. Food flavors Part B. The Flavor of beverages (Elsecier Science Publisher, B. V.), 272. 61. Robyt, J. F. and Whelan, W. J. 1968. In "Starch
and Its Derivatives" Redley, J. A. ed. 4th ed. 430-476. 62. Schwimmer, S. and Balls, A. K. 1949. J. Biol. Chem. 179, 1063. 63. Shomer I. 1991.
Protein coagulation cloud in citrus fruit extract. 1. Formation of coagulates and their bound pectin and neutral sugar. J Agric Food Chem.
39(12):2263-2266. 64. Taylor, G. T. and Kirsop, B. H. 1977. The origin of the medium chain length fatty acids present in beer. J. Inst. Brew
(83):241-243. 65. Versteeg C., Rombous F. M., Spanaansen C. H. and Pilnik W. 1980. Thermostability and orange juice cloud destabilizing
properties of multiple pectinesterase from orange. J Food Sci. 45:969-971. 66. Viegas, C. A., Rosa, M. F., Sa-Correia, |. and Novais, J. M. 1989.
Inhibition of yeast growth by octanoic and decanoic acids produced during ethanolic fermentation. Appl. Environ. Microbiol. 55(1):21-28.



