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% + BRI 2F AT R (Alicyclobacillus aci-
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i, L RALH A B ] s H1987 T4 bl EE 4O
1, T 5 18 4 B A7 BR A 7] s CR400 5 #5 5X 822
A, RN T R L R A BR 2 A 5 PR
T e, b 5 5 2% A A R A Al Varioskan
LUX Z UIREME AR, FEBR /R BHE A R ;M) -
BL8OY21 & WML, Il me 48 A% 7 32 A B A,
1.2 EFEMNH &

AAM AR K: 53 2 M S 2.0 g, BB B 2.0
g, FALEE 0.38 g, Wik A4 1.2 g, LKL RS
1.0 g, —/KBLFRHE 0.38 g, iR 4% 0.4 g, Il K 1 7K
ERZEL, 8 pHEZE 40,121 CHEKE 15
min ;

AAM [ R3S R 5L . 70 W R3S T BL i Bl RS
Jin 1.5%~1.8% B fE .
1.3 KWEH*
1.3.1  BMREEFRAM B8 URIAIE ) R 1 B8 2 2
ZEAUFT R T AAM IR BE SR B, 7E 45 °C |
250 v/min S50F FIGALRE SR 12 h, ARG 1 %35 R it
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I,
1.3.2 6% 8 0 2 R 1R P 1R 25 A AT 11 2 4 iy
2 WTEAL 12 h BRI AR 190 B2 R i 43 0l 4 Fh
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AR R 37 3 v 45 °C 250 r/min ¥R 7% 55 3% 24 h, &

2 h W 5E — YR TR WG AE (ODgoonn) o LA IRF[B] S AR
B, WEOGAE R AR A VR A [R] o B2 JULH 4 BT R
T HEIRR ZE AT I A AR K 4R
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AAM 55789, SRIGHE 96 FLAE T 45 CHi =4+
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T8 T KU R LA R A 5 S RS KT
FEINA 200 L 33% 0K £ FR VS W A7 I €4, JI56 (5
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1.3.4  PRIGEHTH H - S TR BE A D00 78R 4 g A 1R 25 4t
FRRERS AR 08 A5 Ol R 1 J7 25 4 16 1
2 0 BSO8R A 19422 2t 43 30 Jim A L o
9 0 mmol/L Al 5 mmol/L )15 ## i 45 °C 250 v/
min #R3% K5 7%, /0 BIHURE 37 6,12,18,24 h [ B,
B B AR, FH A 1 TC K R TR 3~5 Ik,
IMAARBITHCH 2.5% 0L — B W, & T 4 CH
B R E 2h LA b R G iR T B0V 10
WK R Z )G, M 35%,50% ,70% ,80% ,90%
H1 1009 1R B 53 50 ) 20 et 15 45 86 3 1 /K )5 75 FH
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500 B B AR YR B o 107 CFU/mL (9 T W 43 9 4%
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KR IR, R TR T 0 R TRVR B 43 N 10°
CFU/mL #1 10° CFU/mL,45 °C,250 r/min &4 T #&
il 72 h, & 6 h B 100 L B RORR FE B o U
i F AAM [E R4 b ,45 °C, BB 24 h)s
PEAT VR TTHEL, RN R B PR IR 28 ST TR A AT
TH L
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Table 1 Sensory scoring standard for fresh orange juice
#450 A M HE
HHBF LK 15~20
PSR A BOE Y B ILR IR TN R 10~14
RFIIE R H LR FH R <10
AR EHORE 25~30
ok R Aok 20~24
Aok, SR B <20
R 15~20
&% & F B 10~14
e A <10
B AE o R Fok 25~30
o R BB SR, Bk 20~24
Aok, a B E <20
1.4 HELESHH Ll
A g B 3, R M Origin9.0 #4714 L
[, & H SPSS 23 # 4 Duncan ¥ 47 )7 2 43 Hr Z o it
(ANOVA) (P<0.05) , U045 e + 5 %, w5 ol 5 it
§§ 0.6
2 HRE5HH |
21 ALEFRHE R B OB + AR IR B 3 TAT B MO0 2l
FR 00 . , : ; ;
i 3 3 AL £ T - i I 2 LT B DA 193 e Pt ®
ol 42 P T O [ o B UL ) AAM IR AR B 57 Time/h
2O B BRI O 46 A A1 BLRAES R RERMARRENF
AAM SRR ERK L

9 10* CFU/mL, W&l 1 Brs  7EAS & LT B 6 RE 2
AAM B53RW, R B PR 2 AT A K R AT
KR 2 h G R IR AT O], BE3R 12 h B R K
W A 1, ODgoon THIA F 1.36, 12 h 5 B8 14025 3 1%
ATNRE, WHhRAERKEATRED, 5% 24 h 5 H
ODigoonn TEL A 1.057 , 33X FIHE AT 4 i 303 A0 5% v 0 5 11
[l — 35 75 25 A RO AR — 302, 72 1

Fig.1  Growth curve of A. acidoterristris in AAM

medium with different concentrations of inosine

mmol/L AILHF 1) AAM 3538 b, s AR A KRS 18, 15
FEE 12 h B, FRS 5, ODgom 1N 0.57,
JEXTHRZAY 0.42 £, K537 24 h J& , BRI ODgooun
{0 0.342, &% FRZH 1Y 0.32 %, Ki g b LT ik
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JEF 2 5 mmol/L B, iR + 5 PR IR 2 #0 4T 1 19 4E K
W AN, 553 12 h B OD oo, 181X M
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ODgoon, TEFE 2 017, X HRZL Y 0.16 15 Bt 5 ILEF
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1% 2 760 4T TR 76 AN (6] 3 B L VR R B A2 35 1 2
WE 2a FroR, WG HAREKE R 10° CFU/mL (R
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Fig.2 Inhibitory effect of inosine on A. acidoterristris
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5.66 lg(CFU/mL), 5 %) 46 T 14 1k A 1L, TR 1A B i
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FL P R AT B 45 SRR T, UL R 0 B R RNt 45
1% + N AR 2 60FT VAT 114 200 60 R 10 448 5%



246 hoE

2023 455 9 H

Xf\

/

%xnlm ju%hmn

(a) (b)

/

(e) ()

) | SU8000 20kv 8.5mm~=10.0k SE (U)

/
c> | 3\
4 J -
4 ¢ \
/ﬂy \ \
SU800®20ky 8.5mm ~10.0k SE (U) Shfs"\hmzum 8 Smm\\l\l) 0k SE
4 Q

\NUU()QH\\ 8.5mm~10.0k SE (U)

(¢) (d)

SU8000 20kv 8.5mm?d0.0k SE (U)] SU8000 20kv 8.5mm=10.0k SE (U)
¢ -4

(g) (h)

WA a~d:6,12,18,24 h;il5e4 e~h:6,12,18,24 h,

3 #in5mmol/ll LEH AAM EFR PR L ERBRFATEEEESE
Fig.3 Morphological changes of A. acidoterristris in AAM medium with 5 mmol/L. inosine
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wE 4 s DU AR B S | IR 4 18 R 2F U fT
BRI 0 A 45 BT o 55 0k R ZEL A L P S BRI (P<
0.05) . B A WU He B i B4 T, A= 9 e o 1 55 £ 3%
Wi/, 22 1,5,10,20,30 mmol/L L 15 JH 4 iR
+ i P R 2F AR T AR 9 R R TE O Do 1Y
W SGAE B 0.57 43 F B %= 0.51,0.30,0.29,0.26
1025, FHINUH XL 1 A5 PR IR 2 04T 16 A=
JEE ) I AT 8 35 1 0 a4 FH (P<0.05) .
25 AMEFEMETEMHERRESRNZIE

ST BRI | W (0 R R R SR T B
FEIEbR , WUF TG T, 3 0 =X 5 3 1 b J5 1
AR Y& B (2 2) , AH R A R [R]
LTS I v AR RS T R R | OB (TSS &
) S BB T B 3 R R (P<0.05) 5 {H 2 W & Ak 21
BFTADAE S, N S AL A el 2R R i AN [] ik
WU R 30 4 b, B T A B B2 (TSS & &) F1 L
(B B ) #0A Ir B in . 3 ml Be 2 - BURE I g 2o
T 2 SOR A BOUR B 57 U0 & A S AR
., 7E 24 h WU A BE AR B AS TR L R
BE R TE I B8 22 (AE) fie RAE M 1.86, — i AE
>3 W, A RE P IR UL H B0 €6 1) A8 AR R LY

OD(*()()m m

U e Ji2
Inosine concentration/mmol - L'
e ANE/NG TR R O ) b B 3CAE (] — 1o ) 45000 22 5
B3, P<0.05,

B4 ARRENFLEBRLIETBRFEAAER
EMRHFE N E
Fig.4 Biofilm formation treated with different

concentrations of inosine

Xof S €6 R P R T A IR S S OR B Y, R A A Ak
BRI E] R, WU 0K T 5 mmol/L 13 55 41 SR
TR B BE B (TSS & &) K a3 1 5 ) 21
3% 22 5% (P<0.05) .
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Table 2 Effects of inosine on physicochemical properties of orange juice

&P,

) WU R/ ) ) )
B 18] /h pH & TSS(°Brix) L a b’ AE
mmol - 1!

0 0 4.07 £0.01* 2.68 +0.01* 26.28 +0.11* -5.19 £ 0.05* 8.88 £ 0.16* -
1 4.06 £0.01" 2.68 +0.01° 26.28 + 0.01° -5.19 £ 0.05° 8.87 +0.16° 0.01
5 4.06 = 0.01" 2.68 £0.01° 26.30 + 0.03° -5.21 £ 0.04* 8.87 £0.15° 0.03
10 4.07 £0.01* 2.68 £0.01* 26.26 + 0.04* -5.20 £ 0.04° 8.87 £0.15* 0.02
20 4.07 £0.01* 2.68 +0.01* 26.25 +0.03* -5.20 + 0.04* 8.86 +0.18" 0.04
30 4.07 £0.01* 2.68 +0.01° 26.25 + 0.06* -5.18 £ 0.05" 8.85+0.14 0.04

12 0 4.06 +0.03* 2.78 +0.011 30.85 +0.77° -5.93 £ 0.26° 9.27 +0.75° -
1 4.05 +0.01* 2.79 £ 0.01¢ 30.78 £ 0.17¢ -6.17 £ 0.20° 9.45 +0.29° 0.21
4.05+0.01* 2.81 +0.01° 30.54 + 0.54* -6.04 £ 0.27* 9.32 + 0.50* 0.34
10 4.05+0.01" 2.82 +0.01° 30.87 + 0.55* -5.92 +0.08* 8.94 +0.10° 0.33
20 4.03 £0.02* 3.21+£0.01" 29.22 + 047" -5.93+0.11° 9.43 + 0.46" 1.64
30 4.04 £0.01* 3.35+0.01° 29.01 = 0.26" =591 +£0.12° 9.00 = 0.26* 1.86

24 0 4.02 +0.02* 3.12 £ 0.01¢ 32.56 +0.21° -6.25 £ 0.03° 8.97 £0.14* -
1 4.01 £0.01* 3.22 £ 0.02¢ 32.58 +0.78" -6.30 + 0.05* 8.83 £ 0.33¢ 0.15
5 4.01 £0.01* 3.45+0.18° 32.33 +0.19° -6.23 £0.21* 8.87 +0.02* 0.25
10 4.02 £0.01° 3.80+0.01" 32.07 £ 047" -6.40 £ 0.18° 9.03 +0.15° 0.52
20 4.01 £0.01* 3.87 £ 0.05® 31.38 + 047" -6.30 £ 0.07° 8.96 +0.16* 1.18
30 4.01 £0.01* 3.97 +0.01* 31.00 + 0.52¢ -6.31 £ 0.07* 9.10+0.17* 1.56

TE ARG S B 32 7 A R IR ) 2% (0 WU 3 J32 21 18] 79 J 35 22 53 (P<0.05) 5 L° %7 W AL | 1E BRI i 11
IR R ML, R R (i 4 5 b7 FRom BRI, IEBGR R i 38, R BCRoR i . <" Rm e,

SRR IR o TR LR,

®3 FMARMERENETHRETMES

Table 3 Sensory evaluation of orange juice with different inosin concentration

wip A P b o g o
mmol - 1!

0 0 18.01 £ 0.03¢ 28.11 £ 0.04* 19.01 £ 0.03¢ 26.05 + 0.03* 91.18 £ 0.16*
1 18.02 + 0.03" 28.10 + 0.03° 19.01 = 0.03* 26.04 +0.02° 91.17 £ 0.16°

5 18.01 = 0.02¢ 28.11 +0.04* 19.02 + 0.02¢ 26.03 +0.02° 91.17 £ 0.15*

10 18.01 £0.03" 28.11 £ 0.04° 19.02 £ 0.02° 26.04 £ 0.02° 91.18 £ 0.15°

20 18.02 £ 0.04* 28.10 £ 0.05* 19.01 £ 0.02* 26.05 + 0.03* 91.18 +0.18"

30 18.03 + 0.04* 28.09 + 0.03* 19.01 £ 0.03" 26.04 + 0.04* 91.17 £ 0.14*

12 0 16.88 +0.03* 26.83 +0.02° 18.61 £ 0.01° 2351 +0.11* 85.84 + 0.05°
16.88 + 0.03" 26.84 +0.01° 18.62 + 0.01° 23.53 +0.11° 85.85 +£0.02*

5 16.88 = 0.02* 26.84 + 0.03* 18.62 +0.01* 23.49 +0.12¢ 85.85 +0.03*

10 16.88 + 0.03* 26.83 £ 0.01° 18.62 + 0.02¢ 23.51 +0.10 85.84 +0.04*

20 16.87 +0.03* 26.84 +0.02° 18.62 + 0.01° 2345 £0.11* 85.81 £0.03*

30 16.88 +0.03* 26.83 +0.02* 18.62 + 0.02° 23.43 £0.12% 85.79 + 0.06®
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24 0 15.77 +0.02* 25.47 +0.01° 18.05 + 0.04* 21.07 +0.05* 80.35 = 0.05°
1 15.75 + 0.03 25.47 +0.01° 18.04 + 0.03 21.08 +0.03* 80.36 = 0.06°
5 15.76 + 0.04* 25.48 +0.04* 18.06 + 0.02* 21.08 +0.03 80.36 = 0.04
10 15.76 + 0.03 25.46 + 0.02° 18.04 +0.02* 21.08 + 0.04* 80.36 + 0.08
20 15.77 + 0.03* 25.40 + 0.05° 18.04 £ 0.01° 20.98 +0.02* 80.19 + 0.03*
30 15.76 + 0.03* 25.39 +0.02" 18.05 + 0.03* 20.98 +0.03 80.18 + 0.07*

T < AN /NS g 20 AT [ B 10 6 I L e J32 4L W 1) 18 3% 22 57 (P<0.05) o

3 WR5HiR

PR - NG PR R 28 AT ) 2 AFAE T H AR AR £
SR TR PR 2 56 AT B G R K R R T, TR i i
T R A ] ol B 2 S BOR T 2R 7 B4 R i T
Qe o JUHIR MG A v — e AT IR T
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Effects of Inosine on Growth and Biofilm Formation of Alicyclobacillus acidoterristris

Hu Wenjing, Liu Xiaoxue, Liang Dong, Jiao Lingxia”

(Henan Institute of Science and Technology of Food Science and Technology, Xinxiang 453003, Henan)

Abstract The quality problems of acidic juices such as nutritional loss, flavor deterioration and precipitation caused by
the pollution of acidophilic and thermophilic Alicyclobacillus acidoterristris have become the bottleneck restricting the pro-
cessing and export trade of fruits and vegetables. In this paper, the antibacterial activity of inosine on growth of A. aci-
doterristris and its influence on the quality of orange juice were studied by determination of optical density, measurement
of biofilm formation, scanning electron microscopy (SEM) detection, plate colony count, physicochemical properties and
sensory quality identification of fruit juice. The results showed that inosine with different concentrations could effectively
inhibit the growth and reproduction of the vegetative cells of A. acidoterrisiris under acidic conditions, and had no sig-
nificant effect on the physicochemical properties such as acidity, sugar content, color, taste and sensory quality of fresh
orange juice. The addition of inosine as low as 5 mmol/L could reduce the biofilm formation ability of A. acidoterristris,
damage the cell wall and cell membrane, and lead to cell lysis and death. When the initial contaminated bacteria con-
tent is up to 10° CFU/mL, the total number of A. acidoterristris can still be reduced by one order of magnitude, which
control the number of vegetative bacteria so that it can not produce guaiacol that reaches the olfactory threshold. It is
expected to be a new and efficient preservative for inhibiting the pollution of A. acidoterrisiris in acidic juice production.
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