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1.3.1.1 $lfETZ Xasmepkswl g | mene 47K
S, WA 0 R e il A, 45 BRI T I, SR e Y
BEEE 28 20 °Bx, WINTE AL 0 B BF 0 E AT I RS
K E A BN BRI | [R)BE A — 2 He ) %) B
NN 2 T R AT I R R T, A R i R S R
DA ] LA 1) SR R

1.3.1.2 KRB B Al OB R0 S B9 R 6 Bk
(1000 g) HATHHIT AR, MA 0.8 g R
il 2 A K I B 50 CCOKYE 2 h, 5 A 80 °C, /K
W 15 min, . WHI RS, HIE 90w 0E R b R
A 20 °Bx,

1.3.1.3  EEREREIEAL (A RSFARER 10 g T
PR % £ i A 2] 150 mlL 20 /L JG 18 5 %9 B 5 i
1,38 COK 5 T 16 £k 30~45 min , 15 21 BB TH K
1.3.1.4  BRiEwk A e DS b J5 T B T ik B
THE T BE TR, (A5 42D 5 1 2 TR VR WD s T
BE R 1x107 AN /mL, A B 5 3850, & T #E R R
Tt T, 28 CCHEFRAR A 5 d. I JFOME T 2 7k 5 /N
T 10 /L Bf, REELE

1.3.1.5  FEPRAZIE  SCHRZR WO 4 1 R & B 1Y)
A BE R 6%vol™15) T LK 28 175 A0 540 Bk 7 %) Y75
K BE 53 MR 2 6%vol , SR I % N [F) LU B &), 32
Tl 109 19 1S 2 DA (HE 0T Ak J5 00 TS 198 143 181 R, 76
1% 55 75 5P 30 °C 120 v/min TE IR IR % &1 F 55 55
3d), BT 30 CHEE R F=58 8 B R B 2R E A
L7t

1.3.1.6  AN[Rl 4k &2 4b B [0 5 R & B2 45 R e
(BPPR B 3k 3 e KABRT ) (9 B 4 53 s 0%
1% ,2% , 3% 1) £ 40 0 s R 11 55 A T 66 2% T 1 A=
KA, AR A UE A5 2B B 7 d N B
WIS AL, S5 TNk i 0l [ 1 & 1 5 0 vk 1 52
Wi RE e AR
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JE OB ESTE 3 000 v/min &0 20 min, 2
T8 VR AT Fi 8 Ah U 2RE ) B Y O v R A B A
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min) FEAT KB AL B 3 0 K [ A R
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) KB J7 2

1.3.2 TR 1A [ 5 £k 77 ik
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P Je 7K 28 P AR DA B 25 H IE vh A B 3 1B 4
K e B TR T R BRSO 2 A 4 2
Je BCE AR P, KB JE BT R
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O AEAESE H R RS AT ORBEAS 5 ¢ % 500
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Fig.1 Simple drawing of the design
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Table 1 Sensory evaluation standard of self-made fruit vinegar

£ R o AR SAE 5
& e, G & IFEAT R L8R 15
Fow RiFEe £ SR G iR R 11~13
wgp R R kR R E 8~10
ER B2 RE LA EF <6
4 EABRMR A A e R Aok B H Ao A VI EES RR R AR 30
HREGH SR FAZER BEELAR 22~26
REE ARV, L% 16~20
TR BE M A Aok, B AR SRR O Ak <12
ok O BGH R, Bk A B e R ek B ook BE e 4R K Rk 40
o RGE f BReR B W, @ ok & B e 30~34
R ERAE, 0 B R E A 22~26
TR BEBR A STk, BR KA <16
A BE L RERNLE R EiEH 15
H V&R 11~13
o S S R 8~10
MR % <6

1.3.4 AHLRR SR EIE AR A HLER N
AF] 100 mL 2 s W IR A1, R & bR ke
it £ W, 25 A0 MLIRR JoT f W B2 R« B R 0.4 mg/mLL BT
IR 0.3 mg/mL iP5 A1 B2 F1SF SRR 44 2 mg/mlL,
2 60 mg/mL FLIR 5 mg/mL A7 R 7 mg/ml 3%
IR 1.8 mg/mL, MAHAW U 1,3,5,7,9 ml
#) 10 mL =R B Al 2 28 SR R B Y
TR AARFE,0.45 wm A ALIEREL U8 J5 , 23 br o il
2 WA TS R - A5 A  Inertsil ODS-3(4.6
mmx250 mm,5 pm); ik :0.5 mL/min; A .25
Cs KK 210 nm; SRS pL; a8 .5
of L W IR — & B (W pH HL 2 2.5)

W % BE LT B9 RE SR AE 15 000 r/min 19 454 B
> 20 min, J5 0.45 pm L U8 BE L 38 i#F 17 HPLC
W32, BEAFE SR I A2 3 B,

1.3.5 HALIBRERME WK E S % E KA ifE GB/
T 13662-2008 ¥& {7 ) v (1 2 18k HEA T 2 | R
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FHASTR] 1 [8 2 A R AT A I L 7 IR i 38 A T 2%
A ER T AR R H R (6.31 ¢/100 mL)> &
Kt (6.23 ¢/100 mL) > 76 4E 52 (5.85 /100 mL)>>k
B (5.80 g/100 mL) >F5 #F (5.67 ¢/100 mL) > # iR
B1(5.11 g/100 mL)>{iF 25 & % (4.76 ¢/100 mL) , A<
AR5 2 B iF B 2 T 1) R T % A M1, R o
e o A T 10 G TR o R vy, A [T S R T Y A
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Fig.2 Changes in total acid content during fermentation

of different immobilized acetic acid bacteria
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Table 2 Results of sensory evaluation of fruit vinegar fermented by different immobilized carriers

B % 16 b BB RN P
&% A ek & i

B 13.1 £0.98 26.8 £0.34 36.2 £0.63 13.1 £ 0.56 89.2 x

2 RG 13.0 £0.52 28.4 £ 0.68 36.8 £0.42 13.8£0.73 92.0 x

AT 13.9 £0.46 23.1+1.21 30.1 £0.88 12.1 £0.68 79.2 J iRk, & F AT EOR

H & 12.9 £ 0.62 28.9 £0.46 38.1 £0.67 12.3 £0.77 922 VD R
AT 122 +0.73 20.2 £ 1.08 322+ 1.08 12.5 £ 0.84 77.1 H I HF ARG FE A%
KA 12.7 £0.82 26.2 £ 0.66 34.4+£0.99 12.1 £0.68 85.4 x

SRR AN 6L IR 12.1 £0.56 254 +£1.05 36.1 £1.20 14.1 £0.42 87.7 AR AT BT

22 RA(H)SEXEAEUAXBERELEILRE
B IXURR B9 2 )

o A TE P AN ) B9 B3R SR 2 il e | A
FORPEVEA PLIR &, A mEih 4 UL 3, HPLC 73
Hr &% WL 4, A LR & AN &l 5 7R, XA L
BR & B R B AT IR i, B LA T3 2

TR BE IR E LA 6,

B3 af AL Y, BT AR A Ak Y A A T L )
AN TR) 5 BOH e W 3 R v e A 1) TR & B AE AR 2
5o A K TR S I e AR B iKUK R - SR A Bk
B> (CBRAEARE I 3 =3:1>1:1>1:252:1>1:3) > 4 i
TR . AT WL, Al A ik g A I 1) SR % i A
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Fig.3 Changes of total acidity during acetic acid fermentation

with different proportion of kiwi wine and huangjiu
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Fig.5 Organic acid content in different samples
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Fig.6 Results of sensory evaluation of fruit vinegar

fermented by different immobilized carriers

1>1:2>2:1>1:3 J e Rl ) >4 B0 s, BT L) 4l i ffe
TG T o SR R e (R R R MR R
il R 7 A ) B K LR B4 B o B 5 T e v R i 4
P I AT B L e R AE B AR R R K
BRI S R 2 LR, 1 i A9 FLER nT LAAR
Uy b 2% FR T TR 7 2E R Bk SRR AT T
AR BEFAMR X JLANAT HLIR J& TCA 1 ¥ b i A7
BLRR , — e WA Bk TS A e | ol 9 & e aod v 11
A8, ERES RIS S kR R
PFPE RS RR TR R UM G A A A
FRR . HUIR IR T2 R R T R A T R S SR A
BETE . 2R Bk TR AN A B EE O 301 8 101
B, A TSI T 13 8 Bl ARRAE M R 1Y B AR



236 H5M

B & ACBE B 1A A B ) & R A ALK B

189

Bl 6 rT L Y, R bl T R B0 4 3 e L
A TR, SR T A 2 e D 28007 A A 2R X
PRALAT PR TR] . DN RN IR SR, 4B bk
T I R T T ol A PO SR S B 0 S B S
N BT R A TR A A R I 0 5 S B
PRIGBEIAC ;24 T A0 I 2 ol SR 9 4
AR WEIR o B =07, SRR AT A 1 i A5 Y
SR SR A TR, Wt I T ™ A 1)) R 5 BT Y
I I TR A UK S B Ok, BLEA
Tl R 117 A 1) ) e R WS R AR, il 7 R 23 S A
RN ORI 2R T T B A B R A D SR S A L
YA B e AT B SR b LR A R R
A HLER I LA 4R g, R T 2 I TR R A 5 AR 1
NG R R A SN R RN S e
AR BRBERRTE R B DL 121\ 2:1 WA AR R A
0 SR AU B A 285 0 JRURE AR S5 A 2R B
Wil 7 1 A T 1) SR 81 TRC L 187) S o A Ak S - B T =1 -
8
23 REBAREREATXHNHE
231 L EREE  CRESCABEASTHR (MREA
P Th ) J5 B AT — BN A A BT 5 FR R i AR
St AL AL K A SO, 18 A5 I R A R P
AR/ AN ARL T 105 R AR A, T SR T A A ALK T

- |+ IIEERRO% © MERRL% A IEER2% v k%

T
=~
= es0f P 35—
S amPga
8 625f "
=
. Y 600f . .
I8 o0
e % 5751
& 2 ss0f .
e T g -
S © 5251
=
g 500}
5 475
£ 450 .
0 1 2 3 4 5 6 7

TRAF I ]
Storage time/d
E7 mMBEEMREFRIETEIHBRSENEN
Fig.7 Effect of salt addition on total acid content
during fruit vinegar aging
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T ER RS WA EE R — 20 kX R
WSS RS 1 TR N SRR A 52 DL I&T 7, ke 32
SR SR I TP B DR IX — T RN 3% IR R A T R
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Table 3 Effect of salt addition on taste of fruit vinegar

VLR 0% 2% 3%
HRIE DD 36.2 £ 0.67 37.5+£0.42 38.2+0.31 30.7£0.98

232 RWEAMME MNER4A4TLUES, &
3X 3 i O TR T Ak 3 A SR LA A W A e 4 R 1
546 NY/T 2987-2016( 4k (6 £ df SRS UCRE) Hh 8L
SE 1Y V% BB <100 CFU/mL. K #T #i <0.033
(MPN/mL) % B Fl % £F <20 CFU/mL B0 # A 15
K P RE o KB TG AR I AMICRE , 40w i
FEIF KB (95 °C,30 ) 1Y SRl 0 R 45 fif 52 ) HL T
B 3 W JCUCUE , 1 28 0 I B K TR (65 °CL, 30
min ) A FE S AT (058 LA G IR, S R RS IR | ELJRS B
FDVEEB, X AT RE R R T K AR CAE Y
FolEM, ] f82E b T K B R 1 B
R A — SR AR S S AR A o R B e
MR BEFN VC MFAERR A, A KT ndh

Jo R BRSO 6.54 ¢/100 mL, VC &8 35.2
mg/100 mL, 283 i) v K T S B BR 45 & F VE
FIIFE R /D, M AE 60 CHY S 1H IR K # 30
min, IS B 05 KB, (E K s a) i) A1 X v TR
WIS R & B FEAL T 0.46 ¢/100 mL, VC i 2k
T 319%, PRt ST % K A T =2 12 8% v ek e
B 95 CCK B 30 s (9771, R %7 B KA UE
15 LTt BR 08 I R A B AT I 2 (805 VC PR
RAR AL, HAWESCR MM THE 2 FKE
3, R T RN 4 55 7 AR ek

M S FTLUE YA ISR 76 B iR & 1 25
WG 4 d SR i T I R TR 45 4% T 1 A AR
VEF AW R S ImA 1%0 5, BER &R T
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Table 4 Comparison of the three ways of sterilization
Eikos A
65 °C,30 min 85 °C, 15 min 95%C,30s

# % % #/CFU-mL! 8 2 AAL
% # A= 8 F/CFU-mL! 2 A A
X A AF/MPN - mL™! A A A B
HAmE A At At
BB 2 Z/g- (100 mL)™ 6.08 6.21 6.41
VC 4 Z/mg- (100 mL)™ 24.3 28.9 32.6

R B 5L

I E R

REEZHHE, REABA R
BEVBERBEFEN,RIA A

W, R

W e hiFg A
F Ao BEREFEN,

e RFEK R RBE
FiEb, BREFE REF

T

2
5

R /0 Xk R B 29% K U b, KR 4 il R
RIS AN TR 56 2% TR AE T, 8 75 2 s 78 R R ( BPJS 24 )
(i AR B R B R, HEE A BT BT SRS
2 BB R 1%~2% 0 10 £ 1 2 35 6 38 hn R s
DR VR T, T 3% 1 fin £k 5 2 52 mi 5 s 11 11 Jk
HORE B T2 & B 45 o ik B0 8 2%,

24 REFEHAEHNRBEMRXR

K 28 2 T J 2 L vl L N R P SRR T
38 CIEIEIEFRAA A 8 A, 43 A BOrE il i SR
Hi pH E VC & i nE I EIE Y &8 BUEY
TR VR SRR AR BRER I E 25 R LR 5

x5 REMRERER
Table 5 Results of stability tracking

ER YRR

- hY: S T Y VC 2 #/mg- Py &R - EEZE Y kﬂf]ﬁ’%

(100 mL)"! (100 mL)™ 0B S Elg 1 CFU-mL”" A #&%#%HH
%0 R 6.41 2.81 32.6 6.1 6.02 x <10 A A
% 7% 6.41 2.81 326 6.3 6.02 x <10 koAb b
% 14 & 6.41 2.83 32.1 6.3 6.02 £ <10 KAk
%21 % 6.37 2.83 32.1 6.5 6.10 % <10 KAk
% 28 & 6.37 2.84 30.4 6.5 6.10 x <10 A
%35 % 6.33 2.86 30.4 6.8 6.17 x <10 oA h
% 42 K 6.24 2.84 29.2 6.8 6.08 x <10 KAk
% 49 R 6.24 2.87 27.3 6.8 6.08 x <10 KAk
% 56 & 6.24 2.86 27.3 6.8 6.10 x <10 koAb

M1 3% 5l DL 20 2R B K R DR 56 d
IR [1a) P25 AL 5 B A ol A 0 R i S A 0
MR AR OGS B T 3 AR, R ILE R
WA T I (EUT [ R B A ORI B R A BBORE A iod A
HA R B TR A% A S B0 pHL (RN JEORE 5 f2 3
AR VO EEA WA TR, ol BERZFDE
45 VC g iiR, ik B 9 & 0T 46 5
A B BB, (RS S AR A T AR RS R B

BAE 56 d WHB/NTZET 10 CFU/mL, 200 & ALk
PHFF R ARG, ELAE R [a) % A B

AT, Ul B A ) 2R A F A P A, R AR = A
E2 AL,
3 Hig

AR S LA A B 0 B Ay DR AT SR T ) K
B, AR T DLASR T O SR A T IR O A
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SEBE A e B4 BET T RS N T R AN
IS T REE A SRk B R T & R
THRE, A AR S AR A R B —
Tl ) JEL i

R K BT CH R RS ORBRE N
ARk X S 2 A 2R AT T Ak R T, 0 RN T
T2 0 SR A T ) R I ORI AT LB, S5 R
FW . T2 RIS Ui S T T2 T i TR ) S IR 5 B
4.76 g/100 mL, FHH &R & B IR K 9 5 5
Big o AR R H R (6.31 ¢/100 mL) > Ko
(6.23 g/100 mL)>{E 5% (5.8 5¢/100 mL) > K i
(5.80 g/100mL)>FEFF (5.67 /100 mL)>hF 3 iR 4
(5.11 g/100 mL) . P45 G BCEPFH 4551, B & k%
R Ay T T [ A 2B

FH R S0 AH €833 (HPLC) #0043 B 1 4l Bk A
BT T K TR Tt B SRV — v W TR R T R 1Y)
SRR A PLER & i, BESE R WL AR B BT
A7 IR T A i, TR G R R 8 Fh AR AEEA
PUIR Hh B RER T A R SRR PTIR IR A7 A
R FLIR S5 A PLIR & 34 & T Al R A WAL, AE
0 WA LT T BT, 4 SRR VAN B R SR T R
J% W JEORMR A B T AN BT A IC EEE O 101

DITHAE W A V5 8 VC R 55 485, X R
Fils () K T2 AT 0020058, 159 8 & 45 5 I
& ER B 2%, AR K T SR A IR 95
°C BFIE] 30 s, 7R 5508 T K58 I SR B 7E 38 C
PR 5 SR R 8 S, A LR AR IO
A, A P TR VR BT PR

2 % x #
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Preparation of Fruity Rice Vinegar by Immobilized Acetic Acid Bacteria Fermentation

Zheng Chaoqun', He Jiongling', Xie Guangfa?, Jiang Yujian"
(‘School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018
*Key Laboratory of Pollution Exposure and Health Intervention of Zhejiang Province, College of Biology
and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015)

Abstract Kiwi fruit juice and huangjiu were considered as raw materials to produce fruit vinegar in this paper. At the
stage of alcohol fermentation, kiwi juice was fermented into kiwi wine, then mixed it with huangjiu. In the acetic acid
fermentation stage, a suitable natural immobilized material was selected for immobilized fermentation. Finally, the organic
acid and stability of the self-made fruit vinegar were studied. The main results of the study are as follows: The fruit
vinegar with using bagasse as acetic acid bacteria immobilized carrier was the high acidity of 6.31 g/100 mL. and had bet-
ter sensory quality. Taking organic acids content and sensory evaluation results into consideration, the ratio of kiwi wine
and huangjiu was determined as 1:1. The sterilization process of fruit vinegar was studied with microbial colony count,
VC loss rate and so on as the indexes. The results showed the optimum amount of salt was 2%, and the optimum steril-
ization condition was 95 °C, 30 s. Under these conditions, the compound fruit vinegar produced was good in taste and
good in stability.

Keywords fruit vinegar; huangjiu; immobilized fermentation; organic acids



