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Abstract

This study was conducted to utilize low grade potatoes effectively, response surface methodology
(RSM) was applied to oplimize and maonitor the polato alcohol and vinegar [ermentalion conditions
by two stage fermentation. In the first stage, the alcohol fermentation conditions for maximum alcohol
content was 241 .35% (v/w, water per potatoes) in added water content, 8.05 rpm in agitation rate, and
34.81 hr in fermentation time. The potato wine fermented by the optimum alcohol fermentalion conditions
was applied in the sccond stage, acetic acid fermeniation. The acetic acid fermentation condilions for
maximum acidity was 169.89 rpm in agitation raite and 285.12 hr in fermentation time. Alcohol content
and acidily predicted at the optimum conditions were similar to experimental values.
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Table 1. Levels of central composite design for alcohol
fermentation condilions

Levels
-2 -1 @ 1 2
Added water content (%) 100 150 200 250 300

Fermenlalion conditions

Agitation rale {rpm? Q0 30 60 90 120
Fermenlalion time (hr) 0 12 24 3B 43

Table 2. Experimenial data for alcohol contenis under
dilferent condilions of added water conlent, ag—
itation rale and fermentalion time for alcohol
lermentaiion of polatoes

Fermentation concibions

Aleohol
Exp
content
No  Added water Agitation Fermentation (%)
content (%) mate pm)  ume (hr}

1 150 -1 30 (-1) 12 (-1 24
2 150 (-1 30 -1 3001 7.0
3 150 -13 a0 € 1) 12 (-1 6.2
J 150 {-1) GO (1) 36 (1 73
5 250 (1) 30 - 12 (-1) 4.1
6 250 (1) 30 D B 64
7 20 (D 80 ¢ 1) 12 (-1) 33
3 250 { 1) 80 ¢ 3601 G.]
9 200 (0 60 ¢ O 21 0m 70
10 200 ¢ G0 ¢ O} 24 00 6.5
11 300 C 2) 60 {M 24 5.7
12 150 (-2) 0¢m 24 (0 6.9
13 200 { Q) 120 (2 24 Q) 7.6
14 200 € 0) 02 AR T4
10 200 ¢ O 60 ) #/0n 6.3
15 2000 60 { O 0 (-2) 0.5

"Added water content (%, v/w) were showed by percent
on potaloes used
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Fig. 1. Contour map for alcohol content in alcohol fermen-
tation using potatoes at constani values {alcohol
contents © 4,63-5.90-7.18) as a funclion of added
water content and agitation rate at 34.81 hr of
fermentation time.
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Fig. 2. Contour map for alcohol conlent in alcohol {fermen—
talion using petatoes at conslant values (alcohol
contents 0.05-1.63-3.21-4.79-6.37-7.95) as a
function of added water content and fermentation
time al 8.05rpm of agitalion rale.
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Fig. 3. Contour map for alcohol content in alcohol fermen—
tation using polaloes at constant values (alcohol
contents - 1.50-2.85-4.19-554-6.80-824) as a
function of agitation rale and fermenlation time
at 241 35 % of added waler content.
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Table 3. Experimental data on acidity” with lermentalion
time in polalo vinegar

Agitation Fermentation ome (1)

rate (rpm) 0 96 144 152 240 288
50 1.02 218 276 312 343 489
160 102 57 331 3.38 378 129
150 102 242 440 4,40 495 o797

200 1.02 275 366 403 4.83 246l

250 102 2.80 3.58 3.90 460 545
”Acidlty 1 acetie acid {ermentalion of potato wine ohtamned
oplumum fenmentation concitions of added water conlent 21135
%, agitaiion rate 805 rpm and fermentation time 54.81 v

4ol viehfglem. Skl i 3% 0.95092 A v}e}
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Table 5. Analysis of variables for regression model of
alcohol contenl and acidily in alcohol and acelic
acid fermentation conditions

F-Ratio
[Fermentation Aleohiol content Acadity
canditions in alcohol in acetic acid
fermeni ation termeniation
Added waler conlent (%) 1668
Agitation rate {rpm) 1572 11 300~
Fermentation tume {hr) 15.322% 186.600"

*Significant at 1% level,

Table 6. Predicted levels of aptimum condibhions for alco—
hol and acelic acid fermenlation by the ridge

analysis
Maxamum alechol  Maximum
Fermentation conlents in acidity m
conditions aleohol acelic acid
fermentation  [lermentation
Added water conlent (28) 211,35 -
Agltation rale {rpm) 805 164.89
Fermenlation time Chr) 3481 78512
Estumated responsc 831 347
{max) {mnax)
Morphology Saddle pomnt Maximum

Table 7. Comparison belween predicted and experimenial
values of response variables at 1he optimmum con—
dition {Table 6) on alcohol and acelic acid fermen-
tatinn for potatro wine and vinegar lermentation

Response variables Predicted  Experimental

values values
fﬂdcohol content (%}' 231 975
in alcohel fermentation
Agdity In .
acetic acid lermenlation 547 558
e o
AEAe] BAAE A EER R4S ool 7
A ZE A ZFAE - E EA o 28 | HF) s ol
o] A st w7 Thef| ekl alo] #)eg) Wk g 7]
& A al] slsho] whE RURA 0T A2 AT 4
A% 98] TEURG BAVCIL I 2 FEEe] 21

Table 4, Polynomial equations calculaled by BSM program for alcehel and acetic acid fermentation condilions

Responses Polynomial equations” R’ Sigmflicanrce
Aleohol content in aleohol v, = — 9875645 + 0.067437X, + 0.095535%;
fermentation - D 474671Xs — 0.000115%,° — 0000408X, X0 .
+0 oomzssz — 0 00NDRZAX Ns 082 00091
— 0000938X:X; — 0 005885X,
Acidity in acetic acid v, = 0.132571+0.014713Xs + 0.013723%s
fermentation — 0.000045667Xs 4+ 0.000015857X Xy 0 9600 {10000

— 0.00000648%47

YX: ¢ added water conlenl (%). Xy . agilalion rate (rpm) and Xz

fermentation time (hr)
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