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Abstract

To proceed mass production and improve its quality, we fermented potatoes using pilot system and investigated the
changes in components during fermentation. After liquefaction and saccharification of potatoes by Nuruk(group 1),
crude enzyme(group [I) and glucoamylase(group M), sugar contents in all groups were 18brix equally. However sugar
contents in group (II) and group (I) after 24hrs decreased deeply to 7.2 and 8.0 brix, respectively. As proceeding the
fermentation, alcohol contents increased. Alcohol contents in group () and group (I) were 8.2 and 8.8 % repectively,
after 24hrs. Alcohol content in group (1) increased slowly and was the highest such as 6.8 % after 48hrs. Fusel oils
in all groups were n-propanol, isobutanol and isoamylalcohol. The major fusel oil in all groups was isoamylalcohol.
At the early stage of fermentation, free sugars were glucose, maltose and lactose. Glucose decreased deeply during
fermentation and at latter of the fermentation, galactose was detected in all groups. The contents of total free amino
acid were 516.57~569.98 mg% in group (1), 193.97~292.11mg% in group (1) and 186.31~270.53 mg% in group
(Il). The contents of aspartic acid, serine, glutamic acid, alanine, arginine, and histidine were high in all groups.
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Fig. 1. Pilot system for fermentation of potatoes.
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membrane filter?} Sep-Pak CI8 cartridges} F33t4
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Table 1. Operating conditions of amino acid autoanalyzer
for analysis of amino acid

Instrument 713 amiro acid anelyzer (Sykam Co., Germany)
LCA KO7/Na cation separation column

Buffer solution (pH 345 O.I2N sodium citrate buffer
(pH 1085) 020N sodium citrate buffer

Buffer flow 045nmin

Ninhydrin flow 025m¢fmin

Column temperwe 55 ~ 85T

Injection volum 1008
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Fig. 2. Changes in contents of sugar and alcohol during
alcohol fermentation of potatoes.
1 . Nuruk, 0T :Crude enzyme, II: Glucoamylase.
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Table 2. Changes in content of fusel oils during alcohol — Table 3. Changes in compositions during alcohol
fermentation of potatoes fermentation of potatoes
(pprm) Fermentation time(h)
L Item Fermenter* )
Fermenter*  Comporenss Femertation time(im) 0 2 M % &8 &
B 2% % 8 & I 608 SR 4% 453 43 431
n-Progancl 00 7761 2930 4774 4546 pH il 560 527 461 462 48 480
Iscbutamol - 1001 1063 3145 3191 M 5% 515 4M 4% 475 475
! boamybloohol 3528 M7 8152 %0 95 Adi 1 03 03% 048 06 0B 08
Total o2 1741 12145 17600 17239 ((mdity I 030 03 060 060 060 00
nhogol 0277 454 S50 3N B ’ M 0B 0% 02 02 02 02
Isobutanol - 1651 1523 935 - Tubidiy I 0576 030 0233 0OI75 0I75 01%4
f Ioamylalochol 6780 274 PN 6464 U0 (As. a 660m) i 0231 0240 0126 0109 0106 0110
Total BOT IM4B8 1043 10692 517 Y 013 0115 0046 0049 0038 0038
1 Propanol 1564 M2 520 £ BH + Abbreviations are the same in Table 2.
g lsvem S - - -
Iscarmylalcohol 8900 11933 10366 &2 2175 100
Total 10474 17564 15575 1452 4609 90 |
* Abbreviations © 1 Nuruk, T Crude enzyme, II: Glucoamylase. ?g
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_ of potatoes.
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(2035.76mg%)$} lactose(300.02mg%)2} ®l&o] Fio)
old wial zaAA AMIHI)E BEH 27| glucose
(10999.68mg%) ©}9)oll vlFe] lactose(503.38mg%)7} &
F5ol U, glucoamylase A2 ghucose
(10888.10mg%) ©}<)o] maliose(638.10mg%)7} A= %
o} @At AP get 2 M7 glucose 27t
E3isigen, wE Fojole( D), (I),(I) =5 galactose
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Table 4. Changes in contents of free sugars during
alcohol fermentation of potatoes

(mg%)
. it
Fermenter*  Free suge
0 12 ) % 8 @
Guoe PRY 4949 DBRST L2N8 W 864
Galactose . - - - 624 1019
I Miloe 2676 WR 194 - - -
late 30002 77662 1159 618 267 -
Tod 1023837 515543 2688 13650 43067 38¥

Guoose 109068 16426 3098 2300 1961 100
Galoctose - - Xy %9 BB B4

il Maliose - - - - - -
ladoe B3 08 UB

Tl 15806 196513 448 4019 1840 18017

Guoee 1083810 91215 25051 1R2  l66t 913
Galaciee - - - - 05 B0
M  Mlee 6810 57 237 - -
Lactose

Toad  15%% %72 M8 IRZ 131 IA416

+ Abbreviations are the same in Table 2.

gelofal &t

Z G448 A AL ¢FLEF fEovix
Ate] wigle Table 59 2tk ZF HE)FY F feolv
=4 e ()M 516.57~569.98mg%, (H)A
193.97~292.11mg%, (MDA 186.31~270.53mg% & &
71 Aol wet Friske AES HERod,
aspartic acid, serine, glutamic acid, alanine, arginine,
histidine®] ¥go] =) FHAMH(1)T LARY
serine, histidine, aspartic acid @3o] Ztz} 11201,
109.02, 5220mg%= FHr2lov| x4t o] (I),(ID
A w9 gen, ol FEAAY flopuixt
A old FFo FHE uAE A AAHH
gulis g Agof g Aoz Azttt ohvx
A gaEdase) g0z UFE HE YA,
BE7F A g} F%00)Y FAR Fog Y
sof stal Fulo] ¥Age] Bojgitt Az HEERLS
o] F(13)0] RIF gFo F fHIopuxi R
(106.93~648.41mg%)F FAFS} FFo|Q O  aspartic
acidE BIRET 7} obuiite} FAulolE Aolrt AN
. £3 o] 592 AFFEE ol&F gFe Folv|
A #ERe 522.87~1090.13mg%o), asparic acid,
glutamic acid, alanine, valine, isoleucine, arginine 5©]
F8 ohxAtelgtx dgch

Table 5-1. Changes of free amino acid contents during
alcohol fermentation of potatoes using

Nuruk( 1)
(mg%)

Femrentation tive (br)
0 L % % 8 ®

Agaticadd R0 BN 6% 0N 62 66
“Theeonine 5% 158 1B RO U 108

Amino acid

Serine 11201 11003 1014 11603 185 178
Glutamic aid 3166 3263 %55 4.8 45% 4797
Proline 3$51 w12 4T 4S8 48 88
Glycine 635 63 840 8% 1T 8%
Alanire 281 B4 76 BE  BIS BB
Cystine 391 42 468  4TT 48 46l
Vdine 515 2% 2% 270 783 B0

Methionine 23 310 448 430 433 440
Isclecine 48 40 486 495 448 5B
Lewcine 4% 463 38 663 660 126
Tyrosine 6 1015 158 8% 1B T4
Pemyblanie 076 073 080 0 083 10
10902 11021 11849 11643 11639 11330
Lysine B N B 1B B3 K36
Arginine 8|4 HR 0T HE8 N0 00
Total 51657 5591 5534 5H4H  5M 0%
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Table 5-2. Changes of free amino acid contents during

alcohol fermentation of potatoes using
crude enzyme([])
(mg%)
Amino acid Fermentation time ()

0 12 24 36 48 Y
Aspatic acd 214 360 418 273 HB 16

Theeorire 12 148 180 10 15 13
Serine 51060 360 8% WNB NS M
Guamic aid 1949 2036 2151 R0 BB %P
Proline 45 4® 4P 66 90 BY
Glycire I8 38 3 3% M 28
Almire 281 1303 B33 M8 KN M4%
Cysire 06 050 0% 08 041 0
Valine 205 28 18 207 2% 810
Methionine 0m 005 0® 097 204 7@
Isoleucire - - - 0B 00 34
Lewire 0z 08 02 1% 208 6%
Tyrsine 008 0@ - 013 05 08l
Penyialmine 005 - . - 0B 0
Histidre B67T B BB 0B NB 045
Lysine % 1R 50 708 1Ll 1400
Arginire 78 B®  BY N0 M R4
Tl 1897 W% 2963 2% BB Ml

Table 5-3. Changes of free amino acid contents during
alcohol fermentation of potatoes using
glucoamylase(II)

(mg%)

Fementation time (hr)
0 12 2% 3% 8 60
Aspattic acid 3003 4389 4585 5590 M43 6

Threonine 515 4% 350 4R 4% 491
Serine BEO R0 NG NY  TB OB
Guamic add 163 2690 2108 B0 BE %3
Prolire 013 10% 1017 16 1213 125
Glyeire I/ 391 40 4% 4% 410
Alamire Bg WY 153 1707 186 182
Cystine 1% 19 - 10 126 10
Valire 9% 1083 S0 66 805 80
Methionire W3 3B 30 4065 400
Isolewcine I8 1R 00 L9 L7 248
Lewire 3% 18 06 02 01 02
Tymsine B 2% 0% OB L5 2%
Pemlalmine 0277 - - - om0
Histidine uH AL NN BH AN 2B
Lysine 9% 7% 36 3% S8 74
Argirire 5@ 1680 15% TR 1019 198
Toul 18631 2365 T2 438 BN IS
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