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trans-resveratrolS 443}7] $3te] B AFo| A= Sep-Pak Cis-
Hel AxjeE] 2 LC/MS-ESI B3} LC/MS-APCI WS A3
ol A trans-resveratrol®] S H]_LL B3tk LC/MS-ESI W
o] 913} trans-resveratrol 3t 0.06-4.31 pg/mlLE AEH A, 35+ 88.4-979%, AU EFH
e 0.6-4.6%% UEIGOH, #AEFA = 0001 pg/mLolATh LC/MS-APCIH Sl 29 trans-
resveratrol &S 0.09-4.02 pg/mL7} AESE QA AZS3A = 0.005 pg/mLE JERGTH

Abstract : In order to determine the contents of franms-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

2 9. HExxFo &9
cartridgesE ©]-8-3F LA %

Sl AlBEI e 2=

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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WehA & trans-resveratrol©] 9F&Fo] Aol 7k p W%
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 BAWHOoR mA® 17195 (CB)”
3} 294 FA A2 ETHY (SFO)F So] glon, 7}
»azvtEadY (GO)'° 2 GOMS Fo] RiE A
gy Geo AS- FWAo] wa F4o] & E4oY)
ol dFEE FEASE 3 F F4S Fokste WA
2go] Atk 0|2 QI3te] AF7HA 71 dE] AHEEE
HPH o 2= oA} HPLCOl| ©]3+ UV-absorbance'®, electro
chemical”®, fluorescence® 7AZ7]E o]&-sF wh o]t}
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Atk weEtx
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%)
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£ 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 &
A3tk

HPLC #4x70 2 A2 Zorbax Eclipse XDB-Cis
column (15 cm X 4.6 mn id., 3.5 m)= AFE3FF L Suf
= AAET o] 23] Yol REo) g7t $8to]
234 &l AE acetonitrile, €7 B= 2.5% A4
S ARSI ARRE ol 28 Y Sol2 REE g
Bell 50mM ammonium acetateZ Al8-5}] 27|15 % 20
(A) : 80B)% = A&3F] 25 min Z-ol]= 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

715t shetol &3P o] AL drying gas &S
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 #

EEE

Xl
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33HEo] TF LY AxE QoM Y} £5F A ZATE F2E Sep-Pak Cs-cartridges= 823171 A =
EFE = transtesveratrol S WSS AFESRY] 1000 S AAT7] A5t ofxHHolHE o83l TS
pgmee] EFEHo] HTE HEQTE o] RFUNLS 108 A& ZolFo] 58S AAS ¥ 3 mLY Hegs
12% AeE&E&HE AREste] 100 pgmLe] FFEHO |AE ZFo] BHPES &2 3Tk &&¢ &9
2 38Xl Aleslgon wE gEade 4T o]F) < HPLCO F93817] A 045 i syringe filterS AFE-3}
o] WAarel| Byste] ARSI o o7gt & 20 uLE FJste A

2.3. A= 2.6. 32 53

A& FEUEA Bol fEHI e Uit 35S =A%) Y8t HA EeF] TS 3
A, B, C& =4 D, E F, G, HY FIEF 8=<& TS frans-resveratrol] %7} 1.0 ugmL7} H T2 5 mL
Az A AR FAst ARESATH o] IxFo] 100 pgmL FEL] XFEHS 50 uLE 3

<)
7k F ore] Almet 22 o2 B4R Sep-Pak
2.4 = Cis-cartridges°l] A %848 F7A]A ¥
RS sl S1e B HA8AL et gglolee o) gdly] Poldle $2S AAGAH

ol =

. AETMo| &

S
o] whso] AREEth oln| WHE 100 pg/mLl 2ol 3 mLe methanol §doz &£& 3} F
F4945 001, 005, 0.1, 0.5, 1.0, 5.0, 10 ggmLe] & LOMSE BEAste] mznieawde) ma2 243 3
T W9 A8l ©ET 2 mL vialol 242t 1 mLA WAE Falo] gelA AT REAGJHNOERE &
Yol 4L 22 T dE3y TE 7t &S AMElAth 919 AH4E s
AN 2 AR 8N FFE] i3 v | WhEste] Sl RFUAE Altste Agwet 4
A Fxote] FAE FASe EFARIHS A4 T2 23319k
Atk &, 7 FES WAHY R WAE W

oy FF9 ZYuE FPES st Jo wet 3.1. A™zM
A LCMSE |83t E4317] A A7 49 mAdg o 9z vk

T HEEAS LOMSS] AT o]
]

(e}
= trans-resveratrol> &4

AASAY dohs QRS FE35}
S ARGt Cartridges®] 5 & J
Cis-cartridges= AFE-817] Aol AUMYES stedA AL Qieh Table 19149} o] BF

$99] FERINA R
g3, o AAET o] gapye] ol

E = (LC/MS-Positive-

[¢]

5 WA Sep-Pak Cig-cartridges©ll 4 mL9] WI&2-&  gqp= 0.99730] 31 Go]& BE (LC/MS-Negative-ESD)E
< F2Fa T 4 mLe 2 Fe HlolE F o7 0999901101 7|3} h8to] L3l (LC/MS-APCI)H-&
Table 1. Simple linear regression of standard calibration for the trans-resveratrol

Concentration . Correlation
Methods Regression eqn. .
range (ug/mL) coefficient (r)
LC/MS-Pos.-ESI 0.01 ~ 10 y = 281432 x - 41939 0.9973
LC/MS-Neg.-ESI 0.01 ~ 10 y = 212546 x - 994 0.9999
LC/MS-APCI 0.01 ~ 10 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

0.99782 Uehdel wel 2dAo] ul$- E3 Aol AEE & AT
ARES & 5 ATk oluj o]FAe] FAo] &rl AZ acetonitrile 2 A3}
3 81 BE 2.5% acetic acidS AlE3lom %7] &)
3.2. 32 &8 HI7}A: B =70: 3028 & Ho} #7809 w7} 94
34g 24 TFEA HA7PIG sl RS 51998 W= trans-resveratrol?] PF-E AJ7ko] 6 min ©]
A BNt A5 FEE de U ¢1%E T WE w2 ASHIAT TeFuUe BE AFo] 3
To] ¥FEAS Hrtsle] g9 2o wyog & Aol &2 Fo] BEFo] JUHoE F4 Gt o
3] ¥=F9 A3 frans-resveratrol] S =4 2A] x7] o] 54 HlES 718 Ro B9 o2 &
3 3 AAEITo) o3 W o] kol wEdA 35S A 317] $1814 A : B = 20 : 802] HI&-E A|Za}le] 258
S Ao, ZHATE Table 29 e Fo= A :B=50:502% 55 gradient= #4151
At EFHA} (relative standard deviation, RSD)= < o B2lse] A4 o Fhth
0.8-83%% YER} AdAo] Fdth AR o] 3P 9] ol B9 AFA 5L
HAEIM e AAET 0|39l oole nrol 1 protonation¥]o] [M+H]" HE}Z base peak’} JERIEZ
713t 3}8to] 2511 0] 0.005 pgmLE Zgkow HAART Ba}eko] 22891 trans-resveratrol] FXo| EolQlE 4
o]&3 ] Lol RET} 0001 pgmLE 7F @Sk 2+8}7)(-OH)9ll A protonation =] m/z=229<] [M+H] 7}

AZHAT) w2t A H2 selected ion monitoring (SIM)

3.3. AlHAlZel 2 HMH O 2 mz=229 [M+H]'Y] 0] Aelsie] BA514

TAFFERS 0|83 IEFY FEEL2 ARET om ol AHEH FFEAY o] ARNEINL Fig.
o] &3] ol e} Fole R 8l t7|¢ 58} 1o]m A|59] o] 2AZnEIHL Fig 20 747} RS
ol o3t Ao nlm EAE4ch WA Atk A8 olemEntETM Fig 204 BE Hle}
o3 HPLCZ O] o3 AART olesie] dole v Lol B dvold AYH BA=AA Belh 2 59
EoA o]e3} a8 £/ 317] st o]FA el AU} ©1 trans-resveratrol ] TS Table 29 R A
3= 3)%HA jon-pairing A|2FC 2 1% trifluoroacetic acid AHEE o] 239 ol BE EMAx A8 Y 4
£ AHESIlS W [M+H]" FE 2 protonation®| = && £ 007 pgmLZ "W§- AL go] 59 e AY AR
of FA ol =AY A=I} wkor WS 25%  GY 416 pgmLE B Fo] o] A & F AATh

acetic acidZ BHo] AME3lES W O ¥e EE71A
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Fig. 2. Total ion chromatogram (TIC) of sample G obtained by LC/MS-ESI positive ion mode.

AT o] 23] SOl 2EEE AME we 4 deprotonation®] &E-&°] Eo} e EUAT o544
HHoZ [M-H| 7} base peak= UEATE webA pH7} =olA MEE Al7to] 5 min oJU|Z w27 &
trans-tesveratrol 2] 3ol Eo]= $2k8}7] (-OH)ol A Hol Yo} Eeleo]l X ¢stth I3y ammonium

deprotonation®| © m/z=227 [M-H] &] o]-&o] AZE AUt} hydroxidet™ 4! 50 mM ammonium acetateS 2] ©]&4
olmj o]23} &5 FA 317] ¥ste] = deprotonation o] pHE ot WA st HF-E AIbE 2A AT
o] & HA 7] At o]Ede] pHE baseZ &3} o] 23} &2 ot Woljxlov RElse] AN o £%
%t} olm 0.5% ammonium hydroxideS AH&8}2-S ) =3
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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.

ueEba]  FAAEF 0|23 B oA
HPLCY] °o]5 AL &7 AE acetonitrileS A}-8-3}
41 B= 50 mM ammonium acetateS A}&-3}<d
71eme] B7} A 0 B = 20 : 809 HIEE AFslo
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Table 39| UEebdutel Zo] ool ek [T
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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 1.60+0.03

* Mean value from 5 measurements

HAYETFo|A  trans-resveratrolS
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