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trans-resveratrolS 2 3}7] $]8te] B Ao A= Sep-Pak Cis-
9] Mgl € LC/MS-ESI ¥ 3 LC/MS-APCI WHH S A1-&314
Ul A A FE I Q) ol A trans-resveratrol®] &2 H]_LL B39t LC/MS-EST W
ol 23t trans-resveratrol &2 0.06-4.31 pgmLE AZEEH A S| &2 88.4-97.9%, AU ¥FH
e 0.6-4.6%% UEGoR, HAESAE 0.001 ﬂg/mLolgit}. LC/MS-APCI' ] 2] 7% trans-
resveratrol SHE-S 0.09-4.02 pg/mL7} AESE A, AEA = 0.005 pg/mLE JERGTH

Abstract : In order to determine the contents of trans-resveratrol in red wine, which was mainly
consumed in Korea, both LC/MS-ESI and LC/MS-APCI methods were used after solid-phase (Sep-Pak

Cis-cartridges) extraction. The contents of trans-resveratrol obtained by LC/MS-ESI were detected in
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the range of 0.06-4.31 pg/mL. The recoveries were ranged from 88.4 to 97.9%. The values of relative
standard deviation were ranged from 0.6 to 4.6% and the detection limit was 0.001 pg/L. The contents
of trans-resveratrol obtained by LC/MS-APCI were detected in the range of 0.09-4.02 pg/mL and the
detection limit was 0.005 pg/L.
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o] EZ& oAl 9 AURF, 21E<] gnfl Tl £
W 53] 250 Bo| o] Utk wetA £x9
oy} A v 255 AxA BE 9 Az
WeHA & trans-resveratrol ] §hgFo] fo] 7} vp Wi
Hope HEEF @o] Ffr=o] Aok g A AUtk
EEFA trans-resveratrolS £A1517] ¢k =
2 gujFa’s wAdEEt e AR’

WS 0§38 HPLC-UV H&ER o] F2 o] A}
=3 ¢t} Lamuela-Raventos 5-& HPLC-UV ZHAZEH
< A Ay wEAE AZEFA
trans-resveratrol?] €#0] 1 pgmL ©|38tZ Eoiitin
H3}9] 31, Ribeiro de Lima'' 5-& TEFoA 0.5-3.0
pgmLe] FEE HESFATHL Hastgth

Revilla"= HPLC-DAD (diode array detector)S ©]&
sted oY TR EYHEFE A EEstd A
Z3lgoH, Zhu" 5& HPLC-electrochemical 7AZH
o7 IEFY IeFroM Jedd AEE F7h Al
Atk Easgeh

ool th2 BAHOoR mA® 17195 (CB)”
3} 2907 frAAZekET T (SFO" o 3lom, 7}
»azrtEad Y (GO 2 GoMS Fo] RuE A
T GCo A FAo] W F4o] & EHoY)
o] dFEE FEASE 3 F F4S Fokste WA
2go] Ytk 0|2 st AF7HA] 71g dE AHEEE
HPH o 2= o4} HPLCOl| ¢]3+ UV-absorbance'®, electro
chemical”®, fluorescence® 7AZ71E o]&-8F wo|th
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o]ggt AAVFFEHA 3 LC/MS-HAHEF 0|23}
(ESD’' 3} LO/MS-th 71t 8k3tol 231 (APC)™H 9] F
THAHEEA S ARt FujollA AlBET Sl X

=
EFE A2 E frans-resveratrol S Hlal HA1319T)

2.1. AleF 2 7[7]
E Aol A A8-3 EFEZ trans-resveratrol  (98%)

£ AldrichA} (Milwaukee, WI, USA)olA #4319 12
1322 He Aoz ARES Sep-Pak Plus
Cis-cartridgesi= WatersA} (Mildford, MA, USA) #|&©]
3L, AYMst7] skl AR 22 Milli-Q Al~F)
(Millipore, Bedford, USA)S 32l SHFE AME3}
Ack AEE oAHst7] 9Aste] 045 (Millipore)
syringe filterS AFE-3}9.™ HPLCS &vjz AR&-3h
acetonitrile¥} 1A JFZEHl| Cig-cartridges®] SHEES
£&37] 913 veh2&  Berdick &  JacksonAl
(Muskegon, MI, USA), o&H3 L %3+ E. MerckA}
(Darmstadt, Germany)°l X 45+t

AHE-$+ 7]7]= HP-1100 Series liquid chromatograph
/HP 1100 Series mass selective detector (Agilent Techno-
logies, Palo, Alto, CA, USA)S} Photo-diodearray 73&
7] (model 996, Agilent)S AME-3}910.H MSQ| o]23}
W22 AALEF0] L8} (electrospray ionization, ESI)H
I 7]t 3}8te]28} (atmospheric pressure chemical
ionization, APC)H= ©]§-3F <24 HPLCO| <Jsted &
Astairt.

HPLC #4x0 2 A2 Zorbax Eclipse XDB-Cis
column (15 cm x 4.6 mm id., 3.5 m)S AFHE3IA T &0
= AAET o] 23] dol2 e Y]t $8to]
234 &l AE acetonitrile, €7 B= 2.5% A4
2 AHEET A ROl 2e] Sl REt 4ol
Bl 50mM ammonium acetateS A&l Z7]FE 20
A) : 80B)%=Z A&3F] 25 min o= 50 (A) : 50
®%7t H=8 2As9n M2 05 ml/min®
F&02 gtk

AAREF ol23e] £42L dying gas®E 2
(99.99%)5 AH83te] 10 Lymin o} fr&oz FejF
o, o]} Drying gas ©== 350 Cola #A}F ¢
40 psi ©]12.H capillary 2 fragmentor voltage= 4000
V ¢} 80 VR 3ol HA 2de AT

o1k Shetol el FHEAL dying g F4S
4 L/minZ 3}3L drying gas ==} vaporizer &%+ 350
T, 28l #AF 432 50 psi ©|%At}. Fragmentor
voltagex= 80 V, capillary voltagex= 4000 V, corona
current= 4 pAR steo] EAo| 25 st HIEsh=
selected ion monitroing (SIM)H*HS AME-3I9 T AR F
AHPHL autosamplerS ©]83} 20 pLS FYFA #
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(e}
= trans-resveratrol> &4

S| 9l M RPgk
o] ZAEFE o] 28] ol BE (LC/MS-Positive-
ESDE 0.99730] 3 0] & B= (LC/MS-Negative-ESI) &
0.99990]%101 719} 8}8te]2-3} (LC/MS-APCD)H-&

Table 1. Simple linear regression of standard calibration for the trans-resveratrol

Concentration

R . Correlation
egression eqn. ..
& q coefficient (r)

Methods
range (ug/mL)
LC/MS-Pos.-ESI 001 ~ 10
LC/MS-Neg.-ESI 001 ~ 10
LC/MS-APCI 001 ~ 10

= 281432 x - 41939 0.9973
= 212546 x - 994 0.9999
y = 95309 x + 9237.3 0.9978
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Table 2. The analytical results of spiked samples by LC/MS-Positive-ESI

trans-resveratrol (1g/mL)

Samples
Incurred Spiked amount (ug/mL) Fortified Recovery (%) RSD (%)
A 1.56+0.06 1.0 2.35+0.04 91.8 1.7
B 0.96+0.03 1.0 1.77+0.07 90.3 39
C 0.07+0.01 1.0 0.97+0.02 90.7 2.1
D 0.30+0.00 1.0 1.15+0.01 88.5 0.9
E 1.24+0.05 1.0 2.08+0.07 929 34
F 2.36+0.01 1.0 3.12+0.06 929 1.9
G 4.16+0.03 1.0 4.98+0.04 96.5 0.8
H 1.63+0.03 1.0 2.53+0.21 96.2 8.3

* Mean value from 5 measurements
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3.2. g2 &4
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713t }sto] 281 0] 0.005 pgmLE Z9kon AR R
o] 239 Fol2 RET}0.001 pgmLE 7HE Hokth

3.3. AAAIES BN

TAFFEHS 0|83 TEF0 2B ARNET
o]l 9] ol RES} Fol BE g tf7]¢} 38}
o] 23l ot HEWHOZ vl B4t WA
S HPLCZZ O gt HANE T o] &3P e] ol &
ToA o] 23} E&S 7 317 HI3le] o5 el Hrt

o
r

= 32 ion-pairing A|2FS.Z 1% trifluoroacetic acid
AHESIRS w [M+H]" BE)E protonation ¥ = &&
2 ol P39 F=rt wRen &wE 25%
acetic acidZ HHo] AMESIRNS o ¥ ¥ FE/1A

o

ZAlo] &1 AZ acetonitrileS ARE-3}
2.5% acetic acidE AHEZ o™ %7] §uj
HI7FA B =70: 3002 & R} f718ve vz} BA
3tRS W= trans-resveratrol©] M52 A]7Fo] 6 min ©]
W2 w2A ASHAAR TeFY o] B o] g
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Zhx] 27] o5/ HIES f1 8 ot o) 4 ®
A &7 Y931 A : B =20 : 809] HIEE A &3le] 258
Fol= A:B=50:5028 YE= gradient= 415191
< 9 EgFol ¥4 o Utk

AARET o] 28] Fol BEo] AYPAHY £
protonation®©] [M+H]" FE| & base peak’} YEIGEZ
Ba}gFo] 22891 trans-resveratrold] 7% BolE &
2F8}7](-OH)Sl A protonation® ] m/z=2292] [M+H] 7}
AZH Ak webx] 7S selected ion monitoring (SIM)
WO R mjz=229 [M+H]' 9] o] &S AdEste] £43%]
om oy AgH BEFEAY o|2IARVEIYL Fig.
1o]m A|59] o|2aZulEW L Fig 20 22t HolF
Atk A8 olemEntETM Fig 204 BE Hle}
o] B AFolA AEs Bz 27 F HA
O™ trans-resveratrol ] SHL Table 20 HJFA A
AHEE o] 239 ol BE EMAx A8 Y 4
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Fig. 2. Total ion chromatogram (TIC) of sample G obtained by LC/MS-ESI positive ion mode.

AAET o] 23] SOl 2EEE AME e ¥
U202 [M-H]7} base peak® UYEldt}h welA
trans-tesveratrol 2] 3ol Eo]= $2k8}7] (-OH)ol A
deprotonation®| © m/z=227 [M-H] &] o]-&o] AZE AUt}
olmj o]23} &5 FA 317] ¥ste] = deprotonation
o] & HA 7] $ste ©]F42] pHE baseR &3}
Atk olw 0.5% ammonium hydroxideZ AHE-3151S
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Fig. 3. Total ion chromatogram (TIC) of standard obtained by LC/MS-ESI negative ion mode.
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Fig. 4. Total ion chromatogram(TIC) of sample G obtained by LC/MS-ESI negative ion mode.
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Fig. 5. Total ion chromatogram (TIC) of standard obtained by LC/MS-APCIL
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Table 3. Concentration (¢g/mL) of trans-resveratrol in red wines

Mean"+S.D.
Samples
LC/MS-Pos.-ESI LC/MS-Neg.-ESI LC/MS-APCI
A 1.56+0.06 1.69+0.12 1.71£0.15
B 0.96+0.03 0.89+0.05 1.15£0.08
C 0.07+0.01 0.06+0.01 0.09+0.01
D 0.30+0.00 0.31+0.01 0.43+0.01
E 1.24+0.05 1.09+0.02 1.15£0.03
F 2.36+0.01 2.43+0.08 2.18+0.06
G 4.16+0.03 4.31+0.08 4.02+0.07
H 1.63+0.03 1.76+0.08 1.6040.03
* Mean value from 5 measurements
=% 235 A AEFIAE 0005 pgmLE AR} Rosen, Prev. Med., 21, 520(1992).
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J. Chromatogr., 730, 47(1996).
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