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Optimization of fermentation conditions with
response surface methodology and the analysis of
aroma-active components for purple potato wine

PAN Nian-long, WANG Xiao-rong

(College of Food Science, Southwest University, Chongqing 400715, China)

Abstract: The optimization of fermentation conditions was determined by single factor experiments and response
surface methodology. Purple potato wine of approximately 11.23° was obtained on optimization conditions that
the fermentation time was seven days with 0.08%, angel alcohol active dry yeast at 20.7°C and pH 3.4. Aroma-
active components of purple potato wine were extracted by solid—phase microextraction (SPME) and identified
by gas chromatography-mass spectrometry (GC-MS) . Thirty—five aroma-—active components were identified
from purple potato wine. The major aroma—active components were esters and the relative content of ethyl
octanoate, ethyl decylate, ethyl laurate, ethyl palmitate were higher.
Key words: purple potato wine; fermentation; response surface methodology; aroma—active components; gas
chromatography—-mass spectrometry (GC-MS)
FE S ES TS262.7 LRKFRIZAD ;A X E % 5:1002-0306(2013)06-0202-06
2R (Solanum tuberdsm) , L 44 )1 11158, N 44 5%
L CEH B TR AR R SR
T AEATE A R Tl 2 A, U P 58 4r
B SRR, S AR O R O T ST TGS,
BT HAT PP PUR AR Pk G2 MR IH DD e B Aty

AR T PR AL A R IY 5 ANASOXUBR R 5 SHE 5 T 257 24
TR ) A AR, T EL 5 2 3R AR IR P L A AR B A
W TE RS A R LT, ™ i S AT 5 | g
1, DUES A ORI A AR 9, W AR, Y IR = AT
TS WS RS A7) W T AT 5. ARSL

SENA B D HE Ak, DA H B D SURK RN Tk
Bz 2 T AT O - B AT AR, A
ATTE 2l IR E A AR IR ZI AR AL, WAk, 7 97
o LR SE Y 25 52 7 DR, ¥ 2R L IE AR IR AR N, AL TR
SO FH AR A I L A A SR S Y A SR ALt Hi 5
EW], WA ARAR, UEREEIE, B IR WY AR R
PR A1 S P 9 2 SR, IR SR L SRR T W AR
ARG LT ISR AT A PR H AT SR A8 IR (B = s
RURAR, 1 Hd B AT — 52 R AR DI RE » LLEE D i

Y75 B #7:2012-10-08
TEEB N5 F£(1988-), 5 LA AR F e R T
2itHH K,

202 5013z %6m

T e R T Y X I A R e T AT A, IEXT
73 27 b () B AT R G M, O LR HEAT Tolk Ak
LA 5% el

1 MRS ®

11 FRSNE

SHH W T KM o VE K (>3700U7g)
BEALEE (>105U/g)  db st SR AP+ R R 571

AT VEE PRI R Dy EHARR LHARS
w s BRI R YRR, IR R IR A W] BT
W RE G RV S R REA BR A w  HoAalsn) o
A TE2I

QP2010 Y AR E WS — o BF A HAR R EEA
) 3 ZEI Sk (polyacrylate/PA, 85pum) 9% [H Supelco 2



T TR

@étﬂ%&l

Al s T A [ AH AR BUERE A SRR A - R BR A
) BB AR KA SR TR AR IR A F] .
1.2 LIFHE

1.2.1 SREFRMBWAL R S AE e =S
BR[10]-

1.2.2 ERBEW I T2 0 K 2 9 BT

1.2.2.1 PEREREPPSSAAAE BB S WAL RO 1L Ab
LS, VAW AR pH 4.0, IS AN RV PP S 1T B, P B
BRI IN 28 0.10% , 75 R Bkl BE S 27 CIH 544 F &
FE7d i > ) 5 R IR VR A0 Y05 5 R A 0 1 5 o, 5 AR
3K

1.2.22 MBEFERIINERME R ELRAL P
AR S, YT pH A 4.0, 23 50 N2 3G A0 3 ST 17 22 B
PR 9 v v T T B BE0.05% <0.10% +0.15% +0.20% -
0.25% , 1E KB 27 C I 454 R 7d i, e
T P PG B R e 0 5 o, AP ER ST 30K .

1.2.2.3  RHEWIMGpHAIE B AL FIRE L Ab
HLJE, 53 50 A W 45 pH o8 3.043.5.4.0.4.5.5.0, N
S AL )5 11 22 SR Y = 3 M T RE0.10% , 15 R 1%
U EE2T7C I 4644 N R 7d o ) s 18 0 11 3P4 5
Fe oo b, AL ER A 3K

1.2.2.4 RIFEBEFISHE SRR 16 Ab 21
J&, PSR A pH 3.5, IS I110.10% 255 i AL ad s 1) 22
PR Y i vh MRS, 43 3 AE16.20.24.28.32°C 4%
RN R, RIBET)S , DE B IR  F A B &
B, {APEE3IR.

1.2.3 WA T SEEG v AR D EE s I i Ak
A S8 2R FH 3 TR 25 37K S f Box—Behnken i 3 1 % 11
T 1%, TEPERNE) U p HL < T9ERE B2 N 2 (22 BRI v
W PE TR RED A T i 583X 3 X S 56 5 1) 258 K 1)
FEBEAT W R T S5 BT, LAWY R S A PR bR, JF EAT
3R EE AL SENG o SRR 22 S50 /K1 LR 1.

#R1  Box-Behnken N [f] 52 56 3 v DA 2 7K1
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Fig.1 Effects of yeast type on alcohol and anthocyanin contents

of purple potato wine
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Fig.2 Effects of added yeast amount on alcohol and

anthocyanin contents of purple potato wine
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Fig.3 Effects of pH on alcohol and anthocyanin contents of

purple potato wine
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Fig.4 Effects of fermentation temperature on alcohol and

anthocyanin contents of purple potato wine
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Table 2 Box—Behnken experimental design and results for

optimizing fermentation conditions

EM vas) A B C Y I E ()
1 0 0 0 113
2 -1 0 1 8.2
3 0 0 0 10.7
4 -1 0 -1 5.6
5 -1 -1 0 9.7
6 0 0 0 114
7 1 -1 0 8.6
8 1 1 0 8.8
9 1 0 -1 54
10 0 0 0 10.9
11 -1 1 0 8.4
12 0 -1 -1 5.1
13 0 0 0 113
14 0 1 1 5.7
15 0 -1 1 8.9
16 1 0 1 5.8
17 0 1 -1 49
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Table 3 Variance analysis for the fitted regression equation with

alcohol degree as a function of various fermentation conditions

HZEKRWE PR BERE ¥y FfH pfH
T 91.51 9 10.17  39.53  <0.0001
A 1.36 1 1.36 529  0.0550
B 2.53 1 2.53 9.84  0.0164
C 7.22 1 722 2807  0.0011
AB 0.56 1 0.56 219  0.1827
AC 1.21 1 121 470  0.0667
BC 2.25 1 2.25 875  0.0212
A2 4.84 1 484  18.83  0.0034
B2 5.79 1 579 2250  0.0021
C? 60.72 1 60.72  236.07 <0.0001
k= 1.80 7 0.26
AT 1.43 3 0.48 5.19  0.0728
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Fig.5 Response surface graph the interactive effects of pH and

yeast dose on alcohol content of purple potato wine
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Fig.6  Response surface graph the interactive effects of pH and

temperature on alcohol content of purple potato wine
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Fig.7 Response surface graph the interactive effects of yeast dose

and temperature on alcohol content of purple potato wine
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Fig.8 Total ion chromatogram of aroma components of the

purple potato wine
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Table 4 The aroma components of the purple potato wine
%5 73 WETRIAR (%) W (%) ABLEE A2 i R S
1 CsH,60, 0.33 0.36 94 144 ECR OB
2 C3Hs0; 2.41 1.21 98 98 [
3 CioH 50 0.51 0.65 85 154 75 K
4 CsH,00 2.2 1.99 98 122 PN
5 CeH;0, 0.72 0.40 85 144 2,3-4-3, 5- FR -6 F I~ 4k IR P
6 CioHx0, 14.9 15.04 96 172 YR LT
7 CioH 0, 3.27 2.47 97 164 LW
8 C,H,0, 0.11 0.13 89 186 TR —E
9 C,H,0, 0.16 0.18 90 186 SEIR NG
10 C,H.0, 0.32 0.32 87 178 3-RNIR LT
11 C,H,0 0.23 0.14 94 172 | 4
12 CH0 0.79 0.70 86 190 S
13 CpH,0, 25.53 22.25 95 200 2218 L
14 CH,0, 1.53 1.55 87 198 T2 1% Ll
15 C13H0, 1.26 1.32 95 214 3-HRE=ER T 1
16 CisH,0 1.82 1.75 96 220 2,6- U T HE A
17 CH,0, 0.26 0.29 88 340 R
18 CHx0, 10.9 11.21 94 228 HE:R 28
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33 CxH30, 4.35 4.82 93 308 VR 1
34 CyH30, 1.01 1.03 93 306 WK £
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