F 5 1

HIBREREURER I KESH
"REE MXKT HERE
LM% T ORI AERE TS, 214036)

B E XHFARTHLERALFHAEPREAAMBELI R X AREAA YL ERDPPHA M EFRERHE
M TRBR S HBEDPPH A i XM B E WA, XXV ERRARDBR, I FRARSL R
AEFWALEAKVAENn, BEARHRPANKL BN LI FRDPPH H AW RERARARH BN,
ERABEE5EEHARS5DPPH U AR AR ARG HEXE XA HKLH AN 0.933 45 0.935 3,
XRR 4% HALEDPPHHMERRES, SRS E LEHLE

STLHE IR RS A 1850 S FF M 47, B LR R
KFERFH, ST BERAR KE 3 K3 #, 40
ZHELF,JiH 60 ZRBE TR, BE“G.F R,
BEWK”S K6, RA R AR, &AM, %K
® AFAEZHN. RRAASHEEATIE,
MELFEREIM AT AR AL ERRAN
HAutEA,

b EEMNEILEF R P A E RS ET
TRES MELFREBEESBARESHBSBR
SR . EXMIEBLDPPH B I B EREHENEL
A THR.

1 #RE5F%

1.1 XBEA

DPPH H i %, Sigma A F; B FR, 5 TH%E
A RN AR &, AE,
1.2 ZR{UH

721 SR EH B F R HAE,
1.3 ZBESR

ERBBREETIBPHARARET KRR B
BEBIKHES d B TR BB 1 d B HRE 4 d #E
HIEE 7 d BEBEEY 10 d B VBHEE 11 d B HBY 18 d #E.
BE A AERERE RURERE BRRE (B BB (2 ) Bl
(5 , £ BBHEHZES R 3 AV, BEILER
FRERM, 2% M KAHE:0.2 g KERMARRE
F10mL, HHBREHELBAHNBEFYIE 30 g:40
mL K BHTER, WEKRYFHERSTREMER
BEE.
1.4 XBHE
1.4.1 &m4Fwalg

H—eE Lo (BRI N ERMES) o
W RS i 1] 12004 — 10 — 09, B B R) : 2004 - 12~ 16

KRS ELHEBE, W 25~50 pL K%K 1.0
mL Folin-Ciocalteu i il (¥ % 10 f£/5),1.0 mL
7.5% Na,CO; W, AARIBKERE SmL, ERT#
& 30 min, 0.5 cm B BT 765 nm H BT
ERXAEZANSH, EREBURRTRENY
() B, RBIREHRRETE A=0.0077C +
0.010 5, R2=0.999 4 R B HBMER, Hbh A X
WHE,C W ERTFRENY (1e)o
1.4.2 EAWMLFHME

ELEBRBERE, 02l BRBER T 10mL i
BB, A 30% ZEHFEZE 2.5mL, A 140 pL
NaNO, (5% ) %5, B & 5 min; F WA 140 pL Al
(NO;)3(10% ),/ & 6 min JFMA 1 mL 5% NaOH
BS,H30%ZBEARZE 5mL,10 min J§F 500 nm
RARMBERNEA) WENE, BEFRSEUST
ZMYRABEFTHEHNZZRETRE A =
2.7585 C+0.009 4, R?=0.999 4 R HELSHME
87, HP A RERE,CHETENY (mg).
1.4.3 DPPH & W& 74 s R eh 3 223

K EYRBEH EAZE InL, 5 1mL 0.2
mmol/L DPPH B W IR &, B R4 R B 30 min, 3 %€
517 nm AL IEE Ao FB W E 0.2 mmol/L DPPH
BRESERBLKZERABHBLE A, UK
HBEZERBEKZERBREBNRLE A RET
FIARTEHERE:

WERE(%)=[1-(A;~A;)/Ac] X100%
1.4.4 HjEssm

TRPEA s BR,FEBERA  RBREK
AL E,

2 ZR53#
2.1 BREYRABSE.REESEX DPPH BH
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BEBRIER

BUBRERARE S E=RERE,2 REFLK L
BB 3R, SIRGH 25 pL WS B AR, B 200
pL TSRS E, B 12.5 )L 25 pL A RIEER 1

mL W€ DPPH B & REH. AR AL
THREEERTAN, ERER, ERHBEEET N
SR EEEE S BRI, RIE T B0 R K
P EH MR HER LS YERBE R BRSLH(E 1,

1 RENBLABSR.AHESREDPPHEBERBE (L £5)
& BB /mg-mL ! HEMW/mgemL"! 12.5 pL # 5% DPPH B R /% 25 pL # 4% DPPH R % /%
R 0.405+0.011 0.081+0.006 13.87£3.06 24.86+5.58
2.2 BEMEABERERNEERMREEBSR.AR SEREBEHERYYEA R . DPPH H HEHE RS
54R% DPPH B HERBEMH HEE, HEFRNE AREE. LEFESRSR

BUEROREEF T ZPERABRIRIE
S OREE, T 21 do Foh Bk B MRS FUR A BR M
EEREAREABNABRA, X —HBEBEERIBEL
B, BIEFHNILR, ZEt K 8088k 5 R, 3
TR AT .

FENERBNERNEFE LD ARBRER TR
UG, REE BT E T HERR, A B ERRER
R, HBOREERAREENE RN, HEES
R KR MR AR, B S B AR A =R T
BHRBERE— AR, BB E LRSS RILEE
1, B SO RS T SRR R B R B i 2 Ak

BIR R H BRI BB, TR RR AR
BRBEERE LT WK 8. BTARX 2 BB
R R K (B 30 g BIRAE S HEHE A 40 mL K
BRAGSE)BR  WEBRERPER . ERW
A2 4k BV AT S M B B M SR BR A Ak (3R 2) . BB R
W25 pL WE SEEE, 200 pL BEWIE BEEA
B, 58 12.5 pL.25 pL W% X DPPH B i 28 15
BE,

12

\

10 | A

0.8

4

)

E288388

IR /%

—

By ]
——12.5uL #&h DPPH #ERE
—x— 25pL ¥E5h DPPH iR

0.6

Y

04 1
20

021 110

0
RO SRS SUF SRRl R ISR
R R
Bl BREHBENERARITE.DEESE.
DPPH K o 16 B B2 4K
HE 1T, EREPEBSR SRME R
WX AL, A B R K, B R B T BRSO

B HEMSE /mg.mL

-]

BT REE L me A TR BEE R MM TR, 58
EERWEEANES, BEAHREE, HEEKER
BRI M. M E M K& DPPH B E W RIEHE W
MARRK,

BESEXNEH.EXWSE KL DPPH BHh &
BFREENERES, SRAERENBRERETH
ABEEERS BB, BRSNS
FRBARLZBTREDZBERR, LH B E
B EEMAOEWHNEERE 2107 E: (V)R
ARBRPARESAENRALRIBLMEMELE
Wk, MBRFPEE Ve MREE KPS AR
B y- SRR MR T RS A WA R
QRARSBAERREES B P R AL, £ 58)
BAABRIEAE RS . 38 B ASCERIRE , A
AABREPAHBHESE DPPH A EERERN =
AFRAMM_EIF TR MMITANFARERED
BRAFERT SR, & 827N DPPH
B REREE S EEE RN ERT,

23 EEMISEGLARSR.EEESROETL
% DPPH B i WX {EH
2.3.1 Stk ERYHE

FHEIERBNERNETEIZRFZER MK AR
(BMEZ2%) BREMESYRATAY-SAKO
BRAMEE., R mERS et RERE
Em. KEWRGBXTR, RoEH, BSsms
EX—-FHER. o2 g XKEBHRMARBRE 10
mL, EEWE 2% WKREARED TR . EXFAE.
DPPH A EBREM. SRMABEMAL, kOB 8
MEE SEESEMDPPH EEHERE®RYA
—EEW,HERHEN, BEIENRNSEBERY 2%
EA G BEREEMNERNAR T EAR(F2),

F2 KERNEABMER.ZENSRE DPPH A ENBRE

& H%/mg-mL ! H#EE /mg-mL™!

12.5 pL ¥ 5 DPPH ¥ BR % /% 25 uL 5 DPPH & B R /%

2% KEH 0.081 0.137

10.78 16.80

34 | 2005 Vol. 31 No. 3 (Total 207)




2.3.2 RALIEYH
REMBREKEARTEMRY IR, N TFH

H. MASAETKNERRERABEBES 91
RIFARNEMANEERET AR,

3 MARELABRSR. SHANERTARDPPHEAENREE L (x5)

FE HE &R /mg ml! H#MIE/mg mL!

2.5 L ¥4 DPPH H B1 2B % /% 5 pL # 5 DPPH H iR E/ %

ERE 2.939+0.294
R 2.927+0.273

1.649+0.170
1.741+£0.234

24.37+3.46
27.25+3.18 %

47.70£8.16
51.66+1.50

*P<0.05 B 54 REM L,

BEEESBERAOEFRESEEAER. BR3 T
REBEBAFTH, BXESE KL DPPH HHh %
BERFPAEFLA, 248 ERA RRBENE. 8
BEBRAERESBEAYABE, BAEBRHE 2.5
pL W% DPPH H i B ERETAEBEUHER,
2.3.3 HE&S¥H

BILERRREA 210 B, ERREABTR
LUE B AR R ST M RE R, R BARHE %
it MM URTE R E SRR, LR EHEIA
P EHAREAUMNRTUEERX — M B
L, BTHRMEESRBAEARE, RELXHB R
E R BACE AR UMD AR £,

£4 BEEMNIRMABSE. SRNER.DPPH HOENRFHELM (xts)

#& EMEE /mg-mL™!

BEMAR /mg-mL™! 2.5,L R DPPH B HEWBRE/% 5 pL #¥ 4§ DPPH A hEHER K /%

FRGH) 4.393+0.357
HRQE) 4.145+0.233

2.227+0.367
2.266+£0.379

40.04+8.63
44.69+5.71

70.54+1.90

RAANFEEHRK 2 FRMNEB  hE4TR,
B2 ERSHREAL, B S RN EEBE TR,
BEMWEMK DPPH A EHF RS HBE L7,
BELHRBE. HAERMKHE THRE, ZHER
NAREE, THER —LAEFRELBHEORS,
BRENBRHAEE,

24 FIBEREINRPERSR. AEESR,
DPPH BEHEWR BT HEH

HUNERNBAREE, BE BRI K, R
o 2RI 0 A (S o ), X T R L R R R
SB . BXMYBEXDPPH A EWRERLEM
B 2 B,

100 5

HERR 1%

N
BN SEMS R /mg.mL

i a4 .15 .
o= 25uL ##h DPPH HBX%E —x—12.55L #£5 DPPH i#BxR
et SUL HESH DPPH {H%538  emmpmm 25uL #:5% DPPH RS
oy SBYER e SR SR
H2 BEEFIBABESR . QEMAE
% DPPH H 1 EHBRE BB
3 DPPH B i 3 % B 18 A o B8 o F0 R &

72.82%+1.91

BB 2.5 pL.5 pL W52, A R 56 B 5 BB
12.5pL.25 pL W, HE 2 W70, WP LBS
B.OBEMSE KX DPPH B #0015 B 16 1 8
fi. BB P EBM&R.SHBEEE LY DPPH B &
ENEREAYER, ARTRETERRAL
FEHRAAREEE RN BYBERE BB,
2.5 AMAR.AHNESR5 DPPH EBENRF
30k P

X ETLEREA W By B R IR v B B B P A
MEE SEMAES DPPH B i W REEE, R
EBEE5DPPH HHEFREMNMLH KA 3,
BRENMSES DPPH B EERENHEXHZME
4,

0 2 4 6 8 10 12 14
EMAR /g mLo

B3 MMAEY DPPH HHEHRIEHLE
HE3AN, BB&EYS DPPH A hEEREM
Rl REEE SR
¥1=5.674 8z, +7.446 3,R?=0.8713
He.z, HEB¥.E (ng/mL); y;, N DPPH B
HEFBRE(%), BEMIES5 DPPH AHEERX
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EHMEE /g mL
B4 HEMEAES5 DPPH A MEBREMEXR

IR R BCH 0.9334,

mE4 0, R EEA RS DPPH A B EHRER
HXMRREEH AR

y,=8.4031z,+14.078, R*=0.8748

Heor:z, 5 HEH W E (ug/ml); y, & DPPH
HEREERE(%). RENMEE S5 DPPH H B ¥
B A R PO 0.9353,

HEMSTE.BEXMAE5 DPPH A EER
EHENHX SRR RLEROREREECGIAH
ENERERAERTHERSE. RENMSEYS
R AR,

34 #

MELEFREFPABSR SEFSER
DPPH £ o5 1% B 1 P 70 BE R 2% B B 9F 1 0 8 0¥
i, BB F B R K B B

() YT REAE 7= )5 39 00 T W B A B o AR X R
RS DPPH H B EHRAEREBE R W, W&
MEBRRLAERSRRABEL W, BUTEILH B

WekA R — s BB N ALE RS .

QHEIFTHNEAELESHEENBE . BW
REEYEERENMHEXE, EBSE5 DPPH B
HEFREMXMERERBTRE y,=5.6748x, +
7.4463,R*=0.8713, ¥ B & &5 DPPH HH &
BREMLHEXRERE T B y, = 8.40312% +
14.078,R?*=0.8748,
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Analysis of the Source of Antioxidant Compounds
in Zhenjiang Vinegar

Xu Qingping Tao Wenyi Ao Zonghua

(The Key Laboratory of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi, 214036, China)

ABSTRACT The bioregulatory functions of vinegar have recently been attracting a great deal of attention in these
days. Zhenjiang vinegar has antioxidant activity in vitro. Changes of amount of total phenolic compounds, total
flavones and percent of DPPH scavenging activity during vinegar production were studied in this paper. The rela-
tionship of total phenolic compounds, total flavones and DPPH radical scavenging activity were analyzed. Amount
of total phenolic compounds and total flavones increased in acetic acid fermentation period. Dumping and decoction
have stronger influence on DPPH scavenging activity. Amount of total phenolic compounds and total flavones have
relationship with DPPH scavenging activity, correlative coefficients were 0.9334 and 0.9353 respectively.

Key words Vinegar,antioxidant activity, DPPH scavenging activity, total phenolic compounds, total flavones
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