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Abstract: The effects of chitooligosaccharides on the antioxidant and bacteriostatic effects of wine were investigated. The effects of
chitooligosaccharide as antioxidant and bacteriostatic agent in wine were evaluated by DPPH, hydroxyl radical scavenging rate and
bacteriostatic rate. The results showed that chitooligosaccharide had good antioxidant and bacteriostatic properties. For antioxidant evaluation,
the proanthocyanidins reducing power, DPPH and hydroxyl radical scavenging rate of the wine samples added with chitooligosaccharide
increased by 107.97%, 14.23%, 3.96% and 4.48%, respectively. For bacteriostasis, the colony count of the strain was negatively correlated with
the concentration of chitooligosaccharide. When the concentration of chitooligosaccharide exceeded 500 mg/L, all types of spoilage bacteria
could be inhibited. The effects of chitosan oligosaccharide on wine flavor were also examined. The changes of organic acids, flavor substances
and biogenic amines in wine were tested by high performance liquid chromatography and gas chromatography. The results showed that the
contents of tartaric acid, ketoglutaric acid, malic acid and succinic acid in the aged wine were increased by 0.01~1.52 mg/mL compared with
fresh wine, the content of ethyl acetate, propanol, isobutanol, isoamyl acetate, isoamyl alcohol decreased by 0.13~1.44 mg/mL, histamine
content increased by 7.35 mg/L, the content of organic acids, flavor substances and biogenic amines in aged wines with chitosan
oligosaccharides was not significantly different from that of fresh wines. Our studies on the antioxidant and bacteriostatic properties of
chitooligosaccharide in wine suggest that chitooligosaccharide could be a new preservative used in wine that may be a replacement to SO,.
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Enterococcus » Bacillus cereus . Paenibacillus .
Alkaliphilus « Pantoea sp - Lactococcus  Aspergillus
flavus . Aureobasidium pullulans . Penicillium 17-EX
BT KA RE IR 5 A AL S50 2
112 A5 aKA]

FEFENEI H K R SR e ALY RHECA IR A

CEAh ) VS ITHAS F R & B TROR D, B
MEME ST FRE. BEK. BRI, I

JEIE B A R R A AR AR (BR): Hi%HE .
FEME. SULEN. AEEREN. BRERRE AP, WEER A4
SAEN. PREREE. PR A LA, IRERER. 95%
CEE. RN FrEER. SN R E RN E R
FRAERAT (AR): 2Ky, HIEEIE H RERIAL
FEAT (AR); HEHE R A NEP EKZ] (100
JIEALRD s AR AN B & =04k 220 A R
AFE] (ARD; 3,5-HHBK ARG [ 1 255 A4 2717
ARAF (AR); WA, EHOM. L FRR. o
i e, FURR. FriER. BEARR. CBE. HR MR,
IR BE. IENEE. ST, 23 T . IETEE. &
IREEAN 2- K 2B (IS4, AW, Wi, TR,
Wi Pl KOk WG R E RERHE R
A,
1.13 FE2MNE

Agilent-1260 W AHELTEAL, £ H 2R A A
6850N TS AHE Y, SEEZHEEAF]; Millipore
Rtk AL FE 245, SEE Millipore A ; 7] WA
ih 7228, FHERREERIAEEAR AR TGL-16 FidE
HHRAGE O, HAHSLAR; misdEE o
5840R, f#[E Eppendorf A #]; MD200-1 Z WA
1.1.4 35k

KT FREE (L): Sg &AM 30g4RE. Sg
FALEN (RS FRIEAIN 2%355)

HHERFRE (L) 30 g JEFE. 3 g fHREN. 1 g %
FRE 4. 0.5 g BRFREE. 0.5 g &ALETR. 0.01 g BRFERIE
B (PR FRIERIN 2%B 08D o

1.2 A% Z A sy 0l 2

F2[E 5 GB 15038-2006 784570 SELiFE H 4
VEY I R VI R AR A R AR AR AL

fit 2 &
1.3 R 2 TE A 5 B )

TE 6 25 S N 52 SERE SR I HEAT sk 24k, AREX
0.505 g S 5EHE, FEEEAM KT T KT 30 min,H 10 mL
T KB IG RIS 2] 5.05% HIAN R 431 & 50 AV
W i 0.22 um K REERH .

TELH AT, T KB RO o A
50 mL PIRIFFRH R, RE25MA 0.5 mL
5.05% M) FC TR . ST 17 T e SERE M 2R N
5.05%, EPREIEH 5.05%7C MM AT, DL
0.5 mL MTCE/KARE 7e SEWE R ) 2% 2 AU AR i 0] HEE
YRR o KNI S SRR (R 2 VA T R 2 Ak
Xof FRZE (AT A TR RE R BON. 37 “CHETRAR Th s B 9% 10
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Koy BT A ZH A A RE S RON 4 CIEIR IS4
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1.4 #%E+ DPPH g dy 2% Er & 09 2 7

s

SR Kmil 5 NTIE, FERETEEE. KRR
JE R EERE S AN S DPPH (10* mol/L) I
W, #3303 mL RRBIER. #RGR, £25 CTF
WEEHCE 30 min, T 517 nm NillE KBRS .

TERRH/%=[1- (A pa-A ) /A 201]x100%

E: AN 0.1 mL A SRS 2.9 mL DPPH- T 8202
B AN 0.1 mL ARG 2.9 mL FERER, Azeh
AN 0.1 mL %% /K5 2.9 mL DPPH-F B3ia0&.

L5 # & E P2 B b AR R R O &

IR Lin S N7, FEREBS. KRR
FERIFRFIIRE i 5 FeSO,4 (6 mmol/L) IFRAI/KMEE (6
mmol/L) IEHIRA, TEMA HyOp (H O, VD ¥
53] 6 mL R BAR R IRGIRS, 137 CTFKE 1
h, T 510 nm FIE HBIERE .

{%Bﬁ%% (%) =[1- (A pei-A w) /A 21]*x100%

E: AwaAmA 0.5 mL FeSO,40& . 0.5 mL KB R.
02 mL #5%2. 4.3 mL & F/KF= 0.5 mL Hy0, 89%; A wnim
0.5 mL FeSO, .. 0.5 mL K BA%E . 0.2 mLAffaA= 4.8 mL
HBFK; A zaAAmAN 0.5 mL FeSO, 0% . 0.5 mL KRB
4.5mL % & F7KF= 0.5 mL H,0, &#.

1.6 1 %78 P L8 J) 09 M O %

B 1 mL &M% 4 150 FHA RS 2.5 mol/L pH
6.6 FIBEIRZEM 2.5 mL 10% =5 LRI 2.5 mL
1% EAL IR A, 50 'C M 20 min, #RJ5 3000
rpm 20 10 min. B 2.5 mL _EiEWHS 2.5 mL 2648K
F10.5 mL 0.1% IR A, 700 nm P MUK
HAE, DAFURIMERAE obsE s e bRl AR AR
2227~ mmol TR MR E/L(mmolAAE/L).

L7 RAEFRENE

I 1 mL #fdh. 6 mL ERFRIE T EEA W 0.2 mL
TRER A 1 mL RFEAT 10 mL AR (AR &l
H, YR, R YIRS T gam™, K,
FERAINFA 40 min J5, SERIEVKKEHAH 15 min, 44
J5 T 546 nm WA LEE, LLSIEE RV briE
i ERR I, HARUE AR P R e RS R
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Wi A 2 TS P E 48 h, EUNITFLAREIR
(RT BEAT DA, K AR R A s AT A TN
REST, BREIRBON 30 CHERMAHETRE: (K
BT 7 Do

BUR R REE MRS MR o) SR A 7R 2
PIEFREE (I 0.0125% &R 2D I FREE (O
400000 U/L #5583 MM ="1"T1T, A 30 CE
AR FE 24 ho BOPAR BT, RIE Rl =K,
PP ERTE, 16 5 M L AR PR A R T -
1.8.2 B 87

TSN () WARE RS (pH 3.5) 5l
A 0.01%. 0.05%- 0.1%1I5E3EME CEAMNKE 30 min,
i 0.22 K F&BE ENSRIed, KSR E AL
BRI SR A A . 10 SRR A AR IR B 55
BN 0.2%KI0MIE RN (GRED, AL
IS SAAMAFER (160 r/min, 30 °C, 24h).
B SRy iy S ALy A RSP SN B LR S L S SRR DN
100 pL FH G B iR A 28 5 SIR AR TE 4 3ok 1 708 () 4
(CELED BRIEM TR . 78 30 ClEEM T, &
k24 hIEERE, TR T, Bl R R
F-XED /25 A A s EAIR

1.9 7 %78 A ALBR B M E O &

HERRRREL 7 FHANLIR GBATR, EBEOR, L3
REE, oM 1R, FLER, FHERRAMIEEIRR), 40 H
EBAKER A 10 mL, Z9REEN 1 g/L. FREL 7 FEHL
fR% 10 mg, EARZE 10 mLFHIREFRE 6 MHE, H
0.22 um /KR EALUE, WET 4 CUKFERFE, LA
AT R BOBAR B3 AT

IR KRR C18 (250 mm*4.6 mmx4 um), 45
AN A 215 nm, BEFEE 10 L, FEIEA 30 C,
JitiE 0.8 mL/min, JiEHAH A 4 0.01 mol/L (NH,),HPO,-
H3PO, LA TR(pH 2.5), TialtH B NN, BEIFER
0~3 min 100% B #H; 10~20 min 96% B #H; 30~35 min
100% B #H. SCIREE =K.

1.10 &) 27 78 o FUk 4 BB e 7 ik

TERFFREL 10 Tl RURA T bRite it 21, HRR LK
LIROTE, ENEE, FTEE, ZMEmls, BT,
S, 2,3-T g 2- K 2010 mg, 537 30%
2 BEEBERZE 10 mL, WA 1 g/L. BRMRE]
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6 MR, ET 4 CUKFIRAT, DMEZHTSAH G
AT,

it A AgilentDB-FFAP (30 mx0.250 mmx0.25
um), HEAECIREE N 250 C, Kll#sEE A 250 C,
SRR 2:1, FHEFRT: PIEIREE 50 “CLR%E 2 min,
PLS C/min F+& 190 'C, 7E 190 CR%F 1 min, P
10 °C/min J+% 230 C, 7£ 230 ‘C{£4F 10 min. SEHH

L1 H A AR N e %

Rf o AR e ) A M e o T 1 5 TR Al )
Tk, ATIREUATA, SRR ET 4 CUKFETR
17, DMEGATIBAR AT

it A Agilent Cig (150 mmx4.6 mmx5 pum), %5
AMEEIBE KR 254 nm, BEFEEE S0 uL, AN 35 °C,
P 1.0 mL/min, i A N4k, B NHEE, %
JFER 0~10 min 35% A AH; 15 min 25% A AH; 20 min
20% A #H; 27 min 15% A #H; 30 min 10% A #H; 35 min
5% A FH; 40~45 min 35% A A, FFHFEISEE T AR
(FhG . JaRe. dfe. T Re oK TRSHE. R
AT EMES T, HWARET 2 EE .

112 47 7 %

A e ¥ =247, 1S PME S hREZE.
§iF SPSS 17.0 #HT .M 5 225381 (ANOVA). LAt
gritt B

2 ZR5iHe

2.1 HEHES A wk A
=1 BEES S0, ANE

Table 1 Determination of SO, in wine
Fh SO/(mg/L)  # 5 SOy(mg/L) % SO,/(mg/L)

40 5.12+0.32 23.04+0.72
60 12.8+0.74 31.12+0.12
80 24.32+1.72 55.62+1.23
100 30.97+0.98 79.67+2.11
RAEE 8.23+0.67 26.95+1.29

SO, VEA I i A EE 7R, 7ER &1 LA
Wi SO, AR B TR AR IR AR 25 117 e,
ASCAEHR (25 °C) WA (pH3.5) HLUwE T
R AR R 2K N SO, RAEI A &)1 SO, & &, i
K1 R, WEH SO, B EARMK, WA FH R 2
HH, FES ) SO, B 8.23 mg/L, sk SO, &N 26.95
mg/L, 24T T 50 mg/L 2241 SO,. {HIF & SO,

EATHIETE, TS5 A0 SO, B MEARMRE . (Mt
PRI ) SO ARIK, 0N VIBRHMEZR, W72
INEZ [ SO, (HININILER) SO, & FHH &I L
TR EL A S B, X ATRE R BOM T A U N,
AR AN B RIER, B, &o. B
PRI R e BT A D SO, IAEHT, SR 24K
fn, FER &R AL U E

22 FEREEMEEFHAMER N E

AR R ZRIE T R S XY 5
EHTERIITTEALRE P, BTSN, BEE
RIS AT s et/ il e R g e s 8| 43S
A RIS S S B AP P 0, Rk
ASARTC T 7T A R PG s . 725
BN ORAAE AR, IIn—E E SRS, e 1A
B RPTECE. DPPH H HZEAI#E 3l
B I B e R, DA R R rh R A
MRE 1. BRIk, @RI FE SR S AR I e SEE )
HIAPEAE R (1) B BRI T L, TSRS BT
AALREIRIGS . R 2 BoRfEZ S BRI e b
0 A T 1Y B R S B TE A BTG R S5 2 A
IIFEAR L, S0 5E SN Y 2 A Y DPPH A2
HFEERRF D IR T 3.96% 5 4.48%. XAJAEEH
TREMAG BEPAMN, JFHRERT LIS
SEALEEROERG T, BRI AR T B S 801

FRAP A DL B it 2, Rk, B4
TR Fe' IR 5N Fe® I T IR R BE /7. %2 &
AN B A R A e SRS W R e A
LR AEE ST SEAMEFEARLL, IS SRR %)
IR R I35 T 14.23%.

JF4£75 2 (Proanthocyanidins, PC)&MYIH ) 217
TEM— KRR LML EYINERR, BAMmbralh. kR
HHEROERS. #Samh e KERERSER, &
F BRI T AR IR G, B RN TETE,
P15 TN AN S YN NN E B S S E SRV G RPN S
FUAALAI™, (EEREERG, W lhrEEs
BRI 18] R TZHT AR s 158 B T LA 2%
(RIB IS SRR, 3 2 b R AR A
A R R A I SN B A s AT RS =
. SEREREALG, IS S A AL
SRR T 107.97%, Bl THT R EE

XK TR A ISR ] LUK 5
B R PR RE ST, T A R A AR
FLEA EEN.
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2 FEEYP OPPH, EREBEERE. TREAFRERESRINE
Table 2 Determination of DPPH, hydroxyl radical scavenging rate, reducing power and Proanthocyanidins in wine

7 H DPPH % HawAFEnE ZLRA (10°mol IRLBE/g 4% )  RitHE/(mg100 mL)
HEEF E B 49.96+2.33% 48.84+0.44% 2.25+0.04 295.49+23.89
ZALE E) B 44.88+1.33% 44.87+3.01% 1.85+0.03 138.37+24.03

M FAEAR AT  48.82£1.68%  49.34+0.22% 2.11+0.03 287.77£11.13
% 3 AEEPREYERHIERNE
Table 3 Determination of antibacterial rate of spoilage bacteria in wine
n PR F/%

Ll 100 mg/L COS 500 mg/L COS 1000 mg/L COS
Enterococcus 21.2340.95 99.98+0.01* 100.00+0.00"
Bacillus cereus 73.01£1.90° 100.00+0.00" 100.00+0.00"
Paenibacillus 63.98+0.30° 100.00+0.00" 100.00+0.00*
Alkaliphilus 76.83+2.32° 100.00+0.00% 100.00+0.00"
Pantoea sp 95.00+3.01° 99.91+0.01* 100.00+0.00"
Lactococcus 12.43+4.23° 100.00+0.00" 100.00+0.00"
Aspergillus flavus 88.01+2.75° 100.00+0.00* 100.00:0.00*
Aureobasidium pullulans 72.01+3.20° 99.69+0.00" 100.00+0.00*
Penicillium 44.01+5.78° 99.54+0.00% 100.00+0.00"

E: RRFEREAEAZEMER (p<0.05) .

2.3 FRENEA A A E P e

231 i FAEGYF BB T A a9 A F
M E
FIHRONLIE, 2l CAR/ER 1 5esET 2R

N BRI B PP AL B SR T DA
AR I, R AR sY, R Bt .
7 1E LK) ST A AT DL&S & FRIR WSS s A 400 1) 24 i e
1, S5 DNA [F1i55& 1 RNA Bt iR . AR5t
At (ESESERE OIS R R AR . L
AR N R T R AR, Rk, N T E
20 S O R A S SR DA B 1, ASHIFET
fili 7 AEAN B P T 770 S W T 1 767 11 8 UL A ) 4710 B 0
o ARSCIEHL TSP (Enterococcus « Bacillus
cereus + Paenibacillus +  Alkaliphilus . Pantoea sp -

Lactococcus ) Fl = Fff A ( Aspergillus  flavus -

Aureobasidium pullulans . Penicillium) 1E A5 %K
o WIER 3 Pz, SIS [E1AR FE 1A 5 SEARNT 6 60 17 65
WA E B A EI R, S SERnT A B
MBI TR S S SRR IR 2 0UH5C (FE 100~1000
mg/L JuFEIND, SIS SENE BB s AR .
X3 FoR, JTER AN 100 mg/L FESEMER, Af
AT R B0 ot g DU Sl 254 7, D8 401 26 W9
B 35 AR 32 2 B A0 o AN Pantoea sp A 95.00%]
TER, Xt Aspergillus flavus 7 88%HIHNHIER o
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TR LI INE] 500 mg/L I, X4 R Sl B 141
2 LT AT BUAE] 100%. 47 SERREESE ] 1000
mg/L I, 025 I BA A . AT R MR 2
RKHE, LL 500 mg/L 5o SN IR . MRERE
B, SERENEXTTRIZESS 2] Enterococcus » Bacillus cereus
SETRIGCIRT,  ELAH A R AN L A R A R A RO
PRI e SR T LA R8O S 7 S R B SR 40
232 W FAEL SO, 69 F FE WA 49
Il 2k

R 4 FEVER SO AE AR FIX BIEE T B ER & RIHINE
HR

Table 4 Antibacterial effect of chitosan oligosaccharide and

SO2 as additives on wine spoilage mixture

N EF%
L
500 mg/L COS 50 mg/L SO,
RABA 99.99+0.00 81.24+0.52

1 BRI SO, F AT 50 mg/L A2
£, BIGER 50 mg/L SO, E AR .. ¥ FikpT
AHBRERGENE ST (pH 3.5 1, FIHEE
T, EEBM T T 500 mg/L COS A 50
mg/L SO, 1E AU NI 8] 47 10 HH 8 W H Ve & P A 410
B . Wik 4 R, W0 500 mg/L COS HIHTIEA
N 99.99%, ELAHIN 50 mg/L SO, KHNE R EH T
18.75%. £ IR 500 mg/L COS B H UL
R
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PERE AR E A (colloidal silver complex)
B — FEE 2L (dimethyl dicarbonate) V1%
%)% (wine polyphenols) PO7ER %19 B A 1R 4T
IR AR . TEHIRE AT, IR E &Y, 1TEK
T 5 = IR BRI (cfu) N 7.0~4.4x10°, K4S
HEEME R (cfu) T FEE] 5.0~4.3x10%, HIERLE
28.47%~99.82%; TENHBEHI &1 Z AT I — H &=
BREREL, AT DA R B e AR K, MR N
88.23%~100.00% i %] 174 2 My 15 i B A — 2 20wt
JE T B S B R R PR RR, S I RAE A —2K 2,
J#iJ5 1Cso 7E 0.16~0.84 Z[H]; TN FE SEME I BE
HAE 99.54%~100.00% . {EHLEMITI, RARRE EY)
MR R A LR WElZ I EA
BEPUAALITYE, DPPH i R RA1E 85.02%~95.78%"");
TV N (1) 5 S 07 () 8 & W R 19 DPPHL 733l 36 5 1
3.96%. SRR E AN —HFHE TRRER T AN A
ZEAENTEG, SESERERIAN 1 5 B R R B AT
EEZWAEY, RTRRRE S FEmrPiEl
PR THETN 2, LT RARE A — & )
FRER, XA RER TR S AN — B —h g £
WAHIEIRRE T S 2. I B2 S A igiEi
RS DG B AL ARG O S D RE MR P,
s Ef AR E S R 5 RE SR R % fE
x,

24 S X A A KR B

241  FEIB A BN E

TE B SO BATC G SEa I e SE0E T LA 832
BT RIBTRAE,  [RIIRT DA 40 5 R 1 2
WSO, R T AT 26 TR R ) RN B S e 1 4 S 1
JRUA, S8 SRR A TR VA 0 38 1 2 Y e 1 X
B RR P AL SR ? R B, AT 154 T8
SRR, 2R T DA SR I S SRR 1 2 A A
o RUBRZE 73 AR 1, SR 2 5 S SRR & 15 2 R TR 1)
JRUBR = HE R

HENG T EEANIRA AR, SRR IR,
R FHEIRSE, AR AR IR S A 4
R ) R R, 03 5 s S 4 1
FEOS 2R 2 Al A B (T 6T R A R R T R
SRR PR S & 1 0.01~1.52 mg/mL, AN
TSN G E WA R AN AR FBE LR
MR SRR AR RR. RS &S
(R A LL IR BB R, B A I e S A 2
SN AT A HUR AR o AR AN S SRR
RN AR, 25 R A R

AR IR & BN 0.36 mg/mL Al 1.23 mg/mL. B4
FRBERZNA T A5 pH s S R 1 A i 1
JRANRRE T, 1T S SRR FE RO A R R B A
R, RS R A R E BN R . A
WA TR SE R R & B K, & S 1
JEKHRE A TR, AR ACKIRE R | (o S5 BRE,
B A R BRSO 11.88 mg/mL, ZALHIAE
th AR S BN 13.73 mg/mL, LUHTEER A IR

15.57%, ININFERERE 5 A A EE I 20 S R 5 T
AR LGS L Ak 2 ORI ] 26 ) i
PR NARARELE 6~10 mg/mL 2 [8], 75 TR RS Fr 261 26
SyELZ R, . SR BRIERTRHL AT R B By AL
2 AV S TR A T R R R R T O R Y e
3.73%, T T 5] 26 Y AT 0 7 S P o 2 I PR B
EAEH 1.88%F1 2.59%, A&T L& .

%5 BEEDENBRAIE

Table 5 Determination of organic acids in wine

/igﬁb WHABE 2HDHE fgﬁif
EAE 238+0.17°  2.74£0.18°  2.49+0.02°
EBTE  0.06£0.01°  0.06£0.01°  0.06£0.01°
BR—BL  0.04x0.00"  0.05+0.01°  0.05£0.00°
FRB 52020260 643+£020°  5.68+0.21°
FUBR 3.8240.31*  3.74+0.19*  3.71+0.19"
APEER 0342003 0.29+0.03*  0.330.04°
JEIEL 036£0.02°  042+£0.00°  0.37£0.02°
BER 11.88+0.80°  13.73£0.52°  12.59+0.49°

E: RRFEREAEAZEMRER (p<0.05) .
242 FEHIBFRAMR N E
* 6 BEIEPNEMRANE

Table 6 Determination of flavor substances in wine

ﬁgﬁﬁ HETHE ZLHHE éﬁiﬁf
WEL A 0.27+£0.04°  0.26+0.10°  0.31+0.05"
LERTEE  1.68£0.29°  0.24x0.12°  1.72+0.28"
EAE 0.16£0.02°  0.09£0.00°  0.16+0.01
FTE  0.19£0.03°  0.06£0.00°  0.18+0.02°
TEFSES  03240.06°  0.01£0.00°  0.1120.01°
ETE  0.00£0.00°  0.00£0.00°  0.00+0.00"
SN B 1.794027°  0.76+0.08*  1.75+0.20"
22K B 0.02£0.00°  0.04£0.00°  0.02+0.00°

E REFHEREAEAEZFMER (p<0.05) .

SR 0 P R K A — R D E A
TR, T IR B AT
BRI EBAG I T2 ), % 6 iR 5 e
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BRI A L2 B A B R AT R R R IE
PIRE, 5 THE. SRR S e & &R T
0.13~1.44 mg/mL, TMAINFEFEREACER 5 240 17 %0
Hh 5k 2L 7 T & ARG A7 I -5 B 1 26 P A LA
REA . IXATREE T2 A AR R
SECTEFIBEAER « FTUA IS A S R 4
B XSRS 1254 o R AV P e R AR IR
BE. IEJREE. Sk, ETRE. TS, EEHE
BT R TR, R MR, AN
AR R, 24k I3 38 2 T P e e S
P& 1.54 mg/mL, FTRESFHI A S PFK. 1M
TS T PR 4 T e R ) B i e R 2
T ERA RN, R, LR B
MEERSRH, £ 6 hEREEN 2R ZHEHR
RICHE, LIROBEFKT 1.44 mg/mL, (HIRINTEHHE
(IR 2 T R AT R AT

243 FHEHEFAY AN

=7 EEIEPEYIZRINE

Table 7 Determination of biogenic amines in wine

i@ﬁ WELHEE B EE “Zggf
R 249+0.05°  1.41+0.75° 2.14+0.02°
Jo& e 4.57+0.00°  4.57+0.00° 4.57+0.00*
F R 0.64£0.01°  0.65£0.01*  0.62:0.00°
ks 7.58+0.02°  14.93+2.43°  7.69+0.00°
7SS 1.83+0.02°  1.86£0.06° 1.80+0.02°
TAERE  147£0.00°  1.50+0.01° 1.48+0.00°
A 1.10£0.00°  1.10£0.00° 1.10+0.00°

E: ARFEREAAAREMEZR (p<0.05) .

BRI E S 2 MDY, wEER e E
TR IR RS R AR, AT, A
ZI RIS PAIR A DR, ARG, Bz, &
Wi PREROR 5%, HT 3 P i o e 2
(IR0, PR A SO AN (R AT T AR
FERIREN . Nk 7 fs, 2SR E . 7
Wi, WM. EABRG . KRGS & R e AT AR L
A REARA, AN 7S TENE AL B 5 A ) 2
A R B S R A LR R A,
2SR R AR S B SRR, OB e A
AR T 7.35 mg/ll, SRS T 96.97%. X ARG
FH TR 20 PP LR B A K S EURY, TiAE R RL
A—EWEMIER, &M RINAR, Hrbd
et NARfgERE s i KR 9 HALRER: T B S #tk
BRAh, HAt ARt e nsR A R . H A,
VR E GO B a2 R T BREANE - ORHE.
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) F R AE EAEE T 10 mg/L, ZEEAEET 8
g/, AL B A b 4 & B S AR, A
MR ) 4RI RIS ARAE 1.49 £, VEEFRE
(1) 1.87 fi% o AHWILARXS LLis N se S0 s (s 2
O fr B R OB R 2 A B R, FERNES
PR R P

AR KU 57 R0 A e sl o] DL H
TN IINFESERE (PR AT AN S0 P P e s, JF
A DASERK A 2 I BRI &< 1T AL I 4
AR SERRANE N DL K S AN 2R 2.1
(930 AT BEAG HH T 26 P B e R A B TR A B 1 AR
RS

3 g

IS INSESEMEA N T YR i a I r br e it JEH.
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AL PR R AR LG, SN 5ESE0E 1) R R A
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RO RIETE T 107.97%- 14.23%- 3.96% 5 4.48%, &5
RN R R BT A FEBEILA,
WANEVE SR 2SR, 5T SRR
500 mg/L I}, FITA M B 35 ) DA A, R ttaZe Y 500
mg/L AE NS SENEAE R AT T A e . BRI, Fe 5l
AT PME D AT P LA s AR A N F T
B,

A LK
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