F40 % 1 DR (FHARER) Vol.40 No.1
2001 4 1 H

ACTA  SCIENTIARUM  NATURALIUM UNIVERSITATIS SUNYATSENI Jan. 2001

E R AR - 28 A 5 20H i S T
SRR B0 R A

RRE, FdH, KEE
(P kA B0 TRER, & 7N 510275)

8 B AR (SPME) I BERELS AL O BT G AL B Ek R € 10 BRI A
XA AR AAT DU BETT 00T, M8 T I 19 Fh B MG AR AT LY, FRH R 3 AT

TRAT. JRkF, PR, R

KRR : A PURES R A ZME Y

hESHES: 0650.21  CEEERIZEG: A

KBTS, b BEIR A
XA 35 . BT ASA R o 0 A
MR i LR 5 A L R
A EGRL T 312 AW b T IR Y S
R B TE T #4505 A7 2 B 2 MBI 2L & 9
VEAFRIN BT 5E 2 W) 22 By 29 i LG 25 PR
b, FLAMIEMIER, WHBESEE (resveratrol)
1 P, AT D S A I A
HEENE .

HAlr, #EwE s 2ot ik, £
BUA B A5 (HPLC) B, KA % (GC) fl
ALK (CR) RO i T 2 21k B W i b ot
B, HCRE R AL B A BB, 7 S DLV
BETRERUAY RS, BRI E I ES AR . GC-
MS ¥, ANfTAL T A, (I P 4 A
i, HACBURWRESE Sk, R e AT
AR, Ko BUWRE . HPLC ik, HE&
W BATATAA, (AR R, FRihT
B, BEREBL, AR, RR AR Ok ok
;.

BB B (SPME) 2 3 4K A e it ok 1y —
T A0 0 U8 0 R B AL SR AR D7) SPMIE 3 3+
YRR IR AT IR Z SRS BB BU o 7
AT TR 4, R — 0 B e b [ i) 52 g
RAE, K, MR, ST ANTE AR
BB, AEHIE A TAHEE RN REI B . T

XEHRS: 0529-6579 (2001) 01-0054-04

PERAE R VA HLY, A AT A 4k SPME 5
i8RSO T SPME S REbE LT AR Ab T e g
Amalsett, @7 SPME ¥4 )2 Fh i Ak 0 RE i
AL W, 35 CO/MS B A XA R il £
SRR A B YA T, X RGR EE
BT o #T
2 SRS
2.1 SPML 3E

SPME F- Bl URE 35 & K& 85 pm 3TN M B2 Iid
(PA)£(—CHy —CHy—COy—R—) 1] ZEBUEF 4
W SUPLECO 22 Hl; HLWAHERE/IMAERE S . 88
PET (3x 10 mm), 4.6 mL Mg A FLE TR
DY R £ s I 2 ) B R 35 1) | SUPLECO 2 ] 5
[E FHZEEL SPE C18 #: (6 mL) W H Supleco A H) .
2.2 (UERIZEMMBIERME

H% HP6890 H HL F 5 il 2R 48 S A @i (L,
MSD-5973 JFTi A M #5 BE G1701AA TAE VS, < AR
3% R ] HP-5MS 30 mx 0.25 mm x 0.25 pum E 40
M, [EEAN p 5% biphenyl 1 p 95% dimethyl-
polysiloxane (M H HP 23 ®)) . AEFHEFREF K. ¥
BAMRLEE 100 °C, LA 10 °C/min THEE 300 CARHE S
min, SAHT B 25 ming AR IR AR,
TEIR | mLemin~". HEAE TR ST 240 °C, #WIHA
RN TSP MBERE, 7 min JEAT 4 IR, 4
Eb2h 30:1.

* BEWE: JRE FAREIRGE VI (990202) 5 M IRBLAEBE T M HBRALE B 58T AT DL BRI 2 ] 5 B8 4 5

U AL AU HIE (OGL - 9708)
Wrim HEA: 2000-04-03;
BINEER A R

EEM T ZERH (1971-), Bi, WL, YR, BUAe b ok sp A Bl e e T 5



g1

ST, [EHIBAR AT L 552 H - BRI PR AN A R B L A 55

FEigkh Bl B FUR, DR 280 €, HF
fER 70 eV, EFURIRAE 230 °C, WRFFRIE 150
C, FEAHEE 30 ~ 550 aum. Jy T /N AE
IR R ELER, R 6 min 10 REHE.
2.3 R

RABE AR (SIGMA 247, 100 mg)
(M= ErEE) =SB (BSTFA, & o
1% =R ERAES) WH SIGMA A #]; HihA
LRSI A a4 at s ME R RA TG E .
2.4 R

W3 mL BEEEESMA 4.6 mL B,
AT A LR R Z R 5 TaE, B
FLES L, BBRH:, K SPME ZERULF 4 H L
FAREBUES, FRZER 30 min. BZHEBHT
YiJG, H SPME XA 4 HEBEHASH 0.1 mL
BSTFA i) 4.6 mL ZRBUBRMTRES, 4 £k 20 min.
SAHGRE AR O HERE, BT, RS E R
FIFHRITLE, 280 CEHT 7 min.

3 BREHE

3.1 SPME T ENHR

HEER GKEM, ZBMEAEEYRERR
HORR A, AR S0 AR AR M 0 BT 00 2 BUREUR 47 i
P 85 um WIBELEE (PA) WJE, XTEIAITERE M
R 60 min )5, AREMTAELH IR RB K,
GC-MS A2 M B B FI LA 1. A 1+
AUES, %R0, 7 8.05 min HEMEE,
11.64 min AME_H BT, 16.65 min YN
BEERF B . 15 min [5HAIEIE RS LE, W
RER G R ARR, BABNEHmELEY
G I .

PR M % A 4 VS PR AR P AL AT A )
M, @pAUEI T AR TT B B
B AL SR PR B RE el . (E R Lk
Fefi AR AL TR BRI TC K S, Hlk, 7
SPME, AL B 72+, Rekde dh A LR AL SR AN BB 7E
IKFAFP AT . R RESRIK AT A, ARSCRAA
FRRE, SPME WRJZEPATAEALT . PAIR)ZKAM
HEREBSITIG , H5 SPME WRJE A 89 BST-
FA TRZSZEEUAS AR R 9 BSTFA, 12 A Mt 4
¥y 5 BSTFA SN AE L = WP B REBET ALY . R
AN — 5 T B 4 SPME B #:46 A BSTFA 1 LR
EWE; BH—FE BT BSTFA # A MK, %A

HISAHIRZS B, BSTFA FWREE K Had &, KM%
SiEfT. N T Wi/ BSTFA W% B BB W, BN
R RAET .

KA LARF®, SR O3B 1T
GC/MS 43Hr, WIS B = S REREAT A4 .
AL T AEBUAAY:, ALRZE B ) 30 min, fTAE
ALHFE] 20 min, fE% 7 min.

3.2 SPME 5EHHZER (SPE) LbE

T — SR T ST B SPME fik e 4k 7 vk
R, SPME Jruk[F SCHR {5 ]I AH AR (SPE ) fiF
AL AT AR TR S I T AR . SPE
BRRER S, FEMCEEREL . SPE FBRAT
CI8 M, MRS EHE, HIM BN,
K N, T, A BSTFA fii4:1k, mLhe
EZE, GC-MS/Zr#7. & 2% SPME il SPE F : 45
AR E AT S T E.

1

10

AX10°

S = N W A L DN O

1 SPME (85 pmPA) SRITHEALRYFIE
{5 F BT I (L T
Fig.1 Total ion mass chromatogram of

wine without derivatization using SPME

b ¢ SPE Fl SPME, fiiE4b /5B 3IH B+
Wil SPE %, Wk, fREAHE 15.76 min
Fy U S T, P A P I, R B A I 2 18.20 min Y
ek R R B, RV, RETIHE.

SPME Fh & W18 S B 4T B 43 S, 5 B
T RZeis ) T4/, 15.56 min F 18.03 min 235
HF Ceis-) M (trans-) BHEEFEE, HIEHE
FREL SPE 9K 3 MBS . X2 T SPME 11
B, RiAfbid R, BRs TR AL
M RPRIRE, B8 TR REE.

Hr2s RO RI BT TTRE 5 PO R 3 (A B A
M, A3 SPME 1 SPE 7 ¥ #EAT A BT A1k,
GC/MSNELERILE 1. TR T B HT e R



B, WFERRK LIRIRSE, WA EH VIR .

56 AL R (AR %40 B
B @ I BAERER AT E Y IS S NIST R R E AL,
2t BV K AR DL TR LT 4105 2 AT A AL A &
2ol | PR 1 = VR R R A 4 . T VLT ST O
B Usse 803 i, XBFSHAI TR T KA
M ‘ Ay, AR B R AR R B L RS
v £.2  SPME #7 A4 5-47 #) #) 18 3R AL M AT Lty

o ‘ Tab.2  Determination of polar organic compounds in
: 2 MKMM JJU JMM ; ULJ»M, ke e e —
S T A R No. BEIIE  gpmyeqp gy VRIOR RIS
fg L ® 1135 1,2,3 “HEER 019 9
18 2 7.57 RFRHEH LI L7 %
16 3 8.29 25 ] 0.18 91
ol s & 4 843 L35TRAKEM 065 o
10 cis. R 5 0 9.05 EEXFENMIEE 0.4 90
¢ 1 15.76 6 9.64 SHELHRHR 0.6 95
2 F J.uﬂ 7989 Xgﬁféigﬁé? 0.63 53
TS0 4 s 2 a6 30 10.49 U AR R 0.51 99
#/min 9 10.77 3FAOREFIKRIER 1506 52
%2 SPME (85 pmPA) (a) M 0126 Xi@}éiém 0.41 22
SPE I () ZREAGR S
FRY A 20T 4 5 180 T € 1 B3OILTS 34,5 SHERTR Le 9
Fig.2 Total ion mass chromatogram of 4 4l S sa o
wine with SPME (a) and SPE (b) 5 13.95 P 0d %
A—5, SPME [CRK T 80% . 16 14.18 1 B R 0.62 9
J 1 )8 SPME 4= SPE 5 ikl 2 noasgs  CDEEREZE 0 s
PR 33 T 2R CRITHE:
Tab.1  Analytical results of trans-resveratrol
in wine by SPMA and SPE 3.4 WRXAFABHNERSHT
it cOUAT SPME, SPE N Fﬁ SPME 73;#2%52 PR %‘@ﬁé ::‘i‘a"t'fi?t Sk
oy %%JLP‘EIL Dl R MGER i F*iﬁéiﬁi’ﬁT?ﬂle‘, Jiﬂ)l 7 ﬁ%ﬁ?@’%nn, IX S
T (gl D) el % (mgel”H) % RPRE 5 v R R 1 B B U B R4S, ST SPE
P04 0360 80.00 08 LI0.0 ek kil . SPME 7 vk E 45 SR L 3.
2 0.5 042 8.0 044 8.0
3 0.6 0.5 9.0 05 8.7 £33 RHBFAXGEP L
4 0.8 0.714 89.3 0.72% 91.0 Tab.3 Determination of irans-resveratol in wine
5 1.0 0.861  86.1 _ 0.936 __ 93.6 :
| we  WER mAm g DLE B
3.3 RS AR S SR 1 o.?a 0.25 0.4 84 6.4
FH SPME fifefb ik, JH GC-MS Xof B % 1y i :;z 11 ; f;: 122 ‘:;
IS T e e b . R 29I 2 (a) . 5:42 5';0 ‘16.7 106 38
EPRS 0 3] %) 4 4 R S PR T S BN TR A 5 26.2 20 43.6 89 8.6
LML T RAAEY . MRS AR 6 3.6 2 39.2 82 9.5
EEFJR BRI SR ARE, . SRR 7 33.5 30 61.3 93 7.3

1) MR . AR B AR N gl



% RKES: BRI 5 EE-SUE R A AT R 2B RLE Y 37

5] i B AE 84% ~ 106% 2 [A] , AH Xt AR HEIR 22 (4] LAMUELA-RAVENTOS R M, WATERHOUSE A L. Oc-

‘ - f resveratrol in selected California wines by a
(RSD,n =5)¥2424 6.7%, KithFRA 5 ng L. cuurenas @ Y
) ‘ & new HPLC method[ J]. J Agric Food Chem, 1993, 41:
S X3k 521
. [5] DAVID MG, JOE Y, WATERHOUSE A L. A global sur-
g
[1] GOLDBERG D M,SUSAN E H, PARKES J G.Beyond al- vey of trans-resveratrol concentrations in commercial wine
cohol; Beverage consumption and cardiovascular mortality [J]. Am J Enol Vitic,1995,46(2) : 159.
[J].Clinica Chimica Acta, 1995,237:155. [6] ARCE L, TENA M T, RIOS A, et al. Determination of
[2] JANG M S, CAI E N, UDEANI G O, et al. Cancer trans-resveratrol and other polyphenols in wines by a con-
chemopreventive activity of resveratrol, a natural product tinnous flow sample clean-up systemfollowed by capillary
derived from grapes[ J] . Science, 1997,275(5297) : 218 ~ electrophoresis separation[ J]. Analytica Chimica Acta,
220. 1998, 359(1-2):27.

[3] CECILR, SUSAN E H, ELEFTHERIOS P,et al. The ed (7] ZHANG Z, YANG M J, PAWLISZYN J B. Solid-phase

microextraction: a solvent-free alternative for sample
proparation[ J1. Anal Chem, 1994, 66:844A ~ 853A.

for protection against coronary heart disease [J]. Clinica (8] PAN L, PAWLISZYN J B. Derivatization/solid-phase mi-
Chimica Acta, 1995,235:207. croextraction: new approach to polar analytes| J 1. Anal
Chem, 1997,69: 196 ~ 205.

wine phenolics trans-resveratrol and quercetin block human
platelet aggregation and eicosanoid synthesis: Implications

Gas-Phase Postderivatization Following Solid-Phase
Microextraction for Rapid Analysis of Polyphenols
in Wine by Gas Chromatography-Mass Spectrometry

LUAN Tian-gang, LI Gong-ke, ZHANG Zhan-xia
(School of Chemistry and Chemical Engineering, Zhongshan University, - Guangzhou 510275, China)

Abstract: A new method for the trace analysis of polyphenols in wine whs studied by developing a silylmethylated
postderivatization on the fiber following solid-phase microextraction (SPME) with Bis (trimethylsilyl) trifluorcac-
etamide (BSTFA) gaseous phase procedure combined with GC/MS. Nineteen polyphenols and other polar organic
compounds in wine were found by used PA fiber. Analysis results indicate that the method is rapid and sensitive
without going through laborious sample preparation. .

Keywords: solid-phase microextraction ( SPME); gas chromatography-mass spectrometry; polyphenols; silyl-

methylation
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Study of Water-soluble Polysaccharose
I . Graft Copolymerization of Starch with Acrylamide and
Dimethyldiallyl Ammonium Chloride

HU Zi-heng, ZHANG Li-ming
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275, China)

Abstract: The graft copolymerization of starch with acrylamide and dimethyldiallyl ammonium chloride was studied
in aqueous solution using potassium permanganate/acid redox syetem as the initiator. The effects of various factors,
such as the concentrations of potassium permanganate, catalyst acid, starch and monomer, as well as the kind of
catalyst acid, temperature and time, on the grafting parameters were investigated. In addition, the graft copolymers
were characterized by infrared analyses.

Keywoi'ds: starch; graft copolymerization; cationic polymers



