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Effect of Alicyclobacillus acidoterrestris on Volatile Compounds and Color
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Abstract: Thermoacidophilic bacterium were selected” and screened from commercial maize beverage with smoky, antiseptic or
disinfectant like flavor taints. Astrain of Alicyclobacillus was isolated fromspoilage samples with an optimum growth temperature of 45~50 ‘C
and optimum growth pH of 3.5~4.0. The strain was identified as Alicyclobacillus acidoterrestris by 16S rDNA sequencing and inoculated to
normal samples. Then inoculated samples-were cultured a 45 *C for 30 days. \blatile compounds and colorimetric characteristics of the
beverage were studied by gas chromaograph-mass spedrometer and colorimeter. Total amount of volatile compounds was similar among
normal and inoculated samples but-showed variation on key aromas. The concentrations of 14 volatile compounds in inoculated samples were
significantly higher than normal samples. Among them, guaiacol and o-ethoxyphenol had an offensive smelling and their odor activity values
were 1696.58 and 398.40, respectively. Colorimetric analysis showed that the white intensity increased in inoculated samples and the L value
was significantly improved.
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12 p@ARRE

NBE;FREE (g/L) : JEELEMNES.0. BERHRE 2.5,
1% 9E1.0 BrifiE 15.0, Z£187K 21000 mL. F1 mol/L NaOH
F11 mol/L H.SO4 ¥ pHif§ £27.2,

LBEFRAE (g/L) = JgedE 1 :10.05 8 £R8; 10.0.
NaClI5.0. #f515.0. 7&1#7K1000 mL. FI1 mol/L NaOH
F11 mol/L HSO ¥ pHiA £27.2.

MRSH; 775 (g/b) . HEMRI0.0. 4-P¥p5.0.
BEWYA.0. #I%IHE20.00. KoHPOs 7H0 2.0, =/KBSHRHH
5.0. MR =4%%2.0, MgSOs7H,O 0.2. MnSO; 4H,0
0.05. FHfE#15.0. HEH80 1.0 mL. Z&1#7K1000 mL,
1 mol/L NaOHF11 mol/L H,SO« ¥ pHIfH 226.2.

YPD#;FRAE (g/L) : F#EFE10.0. B HM%20.0. #
% ¥E20.0. 35)I§15.0, ZE1#/K1000 mL.

APDARGFEEE (g/L) = 4235200, & FE20. B
JE15. Z517K1000 mL, A1 mol/L NaOHF11 mol/L
H SO pHiE 4.2
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MnS040.5. Efi§15.0. 7&1#/K1000 mL.
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# _EIROSA. YSG. BAT. KA. AAMESF7 34211
BOTECE, AL LEB /K, FEERIA T pHE 3.7,
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mLAH DR S, IN2.60 g NaCl, 20 pLNFRY34
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R GIETE, K1~3 pm, 9% 0.5~1 um (/& 1c).
R 1 RRERPHEDFRER
Table 1 Screeningresult of thermoacidophilic bacterium from

tainted samples

AL fRiksER e
NB 35 &
LB 3544
MRS % &
YPD #4544
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OSA ¥4 4 +
AAM &5 H ++
YSG ¥4 ++
BAT 34 4& +++
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HEATH %

1 PEEMRMEREREZHERS (10X100)
Fig.1 Colony morphology and microscopic morphology
(10x100) of isolated strain
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Fig.2 Effect of temperature (a) and pH (b) on the growth of

isolated strain
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rDNAPCR § 8 i lal e, sebEdllF, PCR ™4
TR/ 1419 bp. K DIFF 25 FAE NCBI 4t e v
M BLASTN 47 fE &t X, f R4 R TN
DH66D99A0IR, A L5 1% P k41 3t FH Wb sy 1 46
K Z B N g ¥ 2 A H  C Alicyclobacillus
acidoterrestris ) , H: H 5 45 i % #&  Alicyclobacillus
acidoterrestris ATCC 49025 ( NCBlI & [ &5
NR_040844. 1 FHBL % 99% o [F]HS #4543 B9 1 £k X C-6
16S rDNA FFFI#AZE] NCBI Hdm e, ks N
KJ158157. k47 B MRI) BLAST 70t 4R, ik#%
GenBank 1% AH AR ER MR VIR R AR B (B
4), XC-6 5 Alicyclobacillus acidoterrestris ff & £/t ,
1 — IR SE 77 B TRIPR IR L A 2 AT 1R

L rilar ety ATCC 40025 (ME 406 1

ks 5-TAR NR M7 1|
1 MR AZSIIE T

Eramals Callgd (MR OEFTTH 1)
o [0 1A (R IBSRES 1
NIAP-1{MR 04796 1)
S50 AN {WE 074754, 10
IE-H R 41D}

a A190 {NE 147300
Irevitasalis pamamm, 14 (MR OCEA00. 1)

El4 ETRRIFBRSFIATEAVEEIR16S rONAFFSIMBRRGA E
]
Fig.4 Phylogenetic tree based on the 16S rDNA of
Alicyclobacillus sp
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1) GC-MS & B B . 1 FE Al 43 Fhi%
RAESIRYIG . HAPEESS 10 Fh . B52% 10 b @& 7
s WK 3 AL M 3 F LML E ) 105, B
B s 86 M AN SR, 2K 10 Fif
M 700, M 6 Fh, K 2 Fh. 2k 3 A K HiAh 26
WEY) 8Ff (R 2)s IEHHE SATHM IR S AR MR 7>
IR SRS H 2257 AR, BRI )
SR EANEZER. R 3 FIH TR R R

TR IER A BN 14 R R i,
10 AT A0 5 2-FH HL-3-PE . 3-H BE-1- T g, AR EE |
BER B CFRMENES . 2, 5 HIE-3- . 3- IR 2%
IR TR FATEE . AR M) SR Sl ORI S
WA BEE MR, IEE RS PR 4 B 2, 4-
TR R, AR OSA IR O S H HERRAE YA
FEGL AR, (HBRRE S ) SR R E T IR
Fedh o ARIEEERT 1 YA 4 %, BBl
NEAIRE ., WLEILRE . HERMPR k. H
T BRI FIRE 2 S8 B Ry HAT A2 ok R R &
THEEIKIREEFIRRY, Oy IRFR R F AT E BRI IR
B A B RS 5
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Fig.5 GC/MS total ion current of volatile compounds of

uncontaminated maize iuice
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Fig.6 GC/MS total ion current of volatile compounds of

inoculated maize juice
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Table 2 Wolatile compounds in uncontaminated and inoculated samples

%% ARG /min i AR % A S (uglL) A A S (ug/L)
1 3.176 LB 1551.82425.66 2 626.05+0.29 °
2 4.944 T8 OB 1210.7840.00 * 120.2148.03°
3 6.052 123 64.5646.32 trace
4 8.219 2-F 3 -3- B BR trace 46.1442.78
#T!
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#EEW

5 9.444

6 10.792
7 13.87

8 14.477
9 14.881
10 15.517
11 16.255
12 17.083
13 17.777
14 20.498
15 20.947
16 22.621
17 22.978
18 24.473
19 24.79

20 25.819
21 26.158
22 26.245
23 26.769
24 27.503
25 27.852
26 28.303
27 28.718
28 29.906
29 30.736
30 33.302
31 35.05

32 35.31

33 35.62

34 35.991
35 37.004
36 37.122
37 44.411
38 45.348
39 47.802
40 47.805
41 52.174
42 52.331
43 52.734

D-47 4 4
3-FPHA-1-TH
1-# 4 -2-7 5

2,2,6-=F A FTEA

TR A B

BB CBS

2- 57 H-4-F gl
T B M 7 B
o8
3.3
2,5-—F £-3-2.8%

5- 7 Aok EE
2-L Bt Ao
1,2-/ =B
B SR BT
2-T Bt Hoh
2-TBL Rk
KB CBS
2-F 3L -3-(F AL
A EE
2- W 2 -6-('F A Ek) ok
2, 4-= P HE R PEE
AR T A OREY
&8 R
TR
R P B
# 1z N B
KB
A4z ] B
T A ihE
Tz R A B
Az +— A B
CEKZE
A AEER
24

584.48+309.10 2
trace
trace
45.4042.24
1788.34466.05 2
trace
555.34+17.03
trace
182.08+10.88
525.45+9.40
trace
2348.1549.40°
trace
880.48425.67°
194.7245.012
675.50+49.322
1189.76+119.24 2
trace
157.8940.02 2
528.8049.44 2
751.1749.37 2
434.56430.92
2818.92+388.89
1822.51495.72 2
331.10435.60 ?
29.81+18.41°
88.0214.06 "
trace
120.89449.79
17294.264703.16
1444.64426.70 2
trace
11704.844564.89°
542.68+11.49 2
47.1246.38
1861.012240.52
3430.09+4266.27 *

312.65430.19°
3192.694246.73

94.84466.37
186.3144.06
186.3649.26

trace
59.806.80 °
56.3047.09

trace

188.11427.19

trace
125.06425.01°

111.24411.49

506.24+13.40°
113.92+410:33
92.6012.35°
31.7242.31"°

549.9318.682

875.41+63.09°
1127.424125.76
61.1922.74°
317.74+15.05°
217.06225.53 °
trace
2393.37+169.68 °
186.23+19.90 °
323.53416.52 2
50.59+48.76 2
51791.5743261.02 *
35628.25+1279.46
597.68260.51 2
13460.233668.46°
104.00+10.25 °
400.85434.47
293.66260.76°
536.71447.98 2
trace
trace
367.11420.94"°

551.82447.152
281.48+12.54°

25 E ok FEIHACE & E S

KR O ZE TN IE W FES A RIRE Sk 47 60 22
M, BRI 4. HHE CIE (HEREERS)RE
2%, L=0 FREM, L=100 FoxE M +a 7 AL

BN, -a JFRSREEEIN, +b J7 R EERE N, -b Jr 1A A
FEREIN. FHER 4RTRD, BEAPRE S LERE ST IEH A
fh, HEINT 5.46%, FREIBEFPRE S A B . A LLIE
WREAONGTIR, B RREE S I AE{H N 1.623, 5 AR W]

JEE Y L Y
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R 3 EMHRPEHESKYI RS 2 R E SREFHE

Table 3 Concentration and sensory character of key volatile compounds in inoculated samples

P8 B ]

BE RE R

%5 /min o4 AR AR AAE lng) OAV
1 8.219 2-7 K -3- kR na 58 0.80
2 10.792 3FHA-1-TE ZBi ., FRA M., FHk%® 250 0.75
3 13.87 7 BR B na na na
4 15.517 BB LB RE&. A ZR 2.2 25.59
5 17.083 & B8R M 7R B EERA na na
6 20.947 25-=F A-3-TEF na na na
7 22.978 3- P AL R F B ek, FE A% 180 0.63
8 26.245 i AR HAG. BT &A% 280 4.03
9 33.302 2,4- = F R F B A=k na na
10 35.05 ART R A RE ek, AAE%k 130 398,40
11 35.31 &4 KBy Bk, WER, HEKR 21 1696.58
12 35.62 e Bivk, iTER, B 3000 0.20
13 37.122 RUBg iAok, mafok 1100 0.36
14 52.331 A AR & B Aok 15 355.74

W AFFR P APk AR R R MASE B Fenaroli's Handbook of Flavor Ingredients, Sixth Edition®?; na & 7B Lk & 2] %4440 89
Ak AL AAE AT Trace &AMt Ak &EA (Odour activity value)” 7 ok A& F4H 1L 2 ok dp R A& 5 B 69 b A

R4 ERRAREEDHR
Table 4 Analysis of chromatic aberration of fruit juice
A o L a b

EH  28586° -3011 10.646
A4 30.148% -3.117 10.218

3 Z5ig

3.1 AT 4 FhE DB AR 6 FhEHIE
W VERR A BRI, AR AR PR R R T K
TV o BRI AR FERRIN SR
LT 4 P Ror B RE 70t LT B, 6 e
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