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# E: BN VIR EOIE- R %k (liquid chromatography-mass spectrometry, LC-MS)4M A6 £ Fh A
RPN VRE P AT U a5 O 2 e e X i IS 2 et . Rk 3 Y ) & A
Wik, Bk RIERMNE 80%L M TR ML, 2RGS0 )5, 762 5O Wil (multiple
response monitoring, MRM)BEEC N HEAT 3 75 I B 12 P e 1 I S 28k 3 it i o, AMbRikd i 865R M3
FE B AR PR S SR TE 5~200 pg/L YA S B R AFLeE R, MCREIYRT 0.999, Jr ik i b
0.02~1.00 png/L, E&MRHK 0.06~3.00 pg/L, VBN 94.4%~115.7%, HXTFRHERZE R 0.8%~7.6% (n=6).
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Determination of resveratrol and resveratrol glucoside in health food by
liquid chromatography-mass spectrometry
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(Tianjin Institute for Food Safety Inspection Technology, Tianjin 300308, China)

ABSTRACT: Objective To establish an analytical method for analyzing the content of resveratrol and resveratrol
glucoside cis-trans structures (cis-resveratrol, trans-resveratrol, cis-resveratrol glucoside and trans-resveratrol
glucoside) in health food by liquid chromatography-mass spectrometry. Methods The health food was extracted in
the dark with 80% ethanol at low temperature, and separated by liquid chromatography column, the cis-trans
structures of resveratrol and resveratrol glucoside were determined in multiple response monitoring (MRM) mode,
and quantified by external standard method. Results The cis-trans structure of resveratrol and resveratrol glucoside
exhibited good linear relationship within that range of 5-200 pg/L, with the correlation coefficient greater than 0.999,
the method detection limits were 0.02-1.00 pg/L, the quantitation limits were 0.06-3.00 pg/L, the average recoveries
were 94.4%-115.7%, and the relative standard deviations were 0.8%-7.6% (n=6). Conclusion This method is aimed
at the health food substrate, has the characteristics of protecting the structure of resveratrol and resveratrol

glycoside, is simple and convenient to operate, has high recovery rate, and meets the detection requirements of the
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cis-trans structure content of resveratrol and resveratrol glycoside in health food.
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# (3-47,5-trihydroxystilbene), J& 1 ) 14 76 B 141 J8k e 17 4
B 7= A Y — b AR A U R R R L
2 A 28 B R P e TR R, i e
7 R 22 3 v R M R A R w1
AT R IRME Y RURAT A . AN RAL . DR
PEAE SR, RO bl b R R Y R ORIl g
B — R Rk Z Wb A bR, BAbiEdk . bl
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BEAL | W8 IS | WAL | DO I 25 AR AT 2 ),
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B ST RE T RIS R Y 2 A%, R e Rl E
AR B TR BR A b BE R BIL T A PR A (8 B AR 2 1 A A
TRRERRP O 2 AR KA iy i, AL T4
gk, HAS (2 e BRI, A0 fer g 37 45 08 A i ik BE 5
T DLRAIE PR 7 B K P RE P B R IS 28 R A R 2 AR
T VRGN ) OG5 o A AT BT 70 VR A BT i B 1 2 e e
PEBBCEA R, WRIT R, FE, 53 i 2 i
Ko (R BT AR IR M A R, Rl
FEMEESS 5, D3 R P S IR AT AR 20, R T
b B 7R O TR, RS WA R 0 R B 3 2k (high
performance liquid chromatography, HPLC) <& F12E /™ FEnY
(e i 25 R L g 5 SR . HPLC kA I BRE )32 i F 1R
L AT | 26 SR P R A T, AR R
SR R P AEHOE AR I, 3 AR 38 0 7 S [ it e A
PRSI AL A LR P B ko AP 25 At PR A B i A
DL rh AL 3R 5 122, 28 1 I S R P T AE 2R
HMIEE BT, S AR s S L RE T RS B AL I
AU AR E R, R AR IR T Ak SR 3k 3 vk
18 A I, 7R P DA IR T G S IBOR (B P ) 2
FURE R R EEY, TERE R AR BCR I ET IR, RUEH
PR A O, T DR R A R R N R
T 7 5T S5z 235 ) Az ) £ T Ach B 5 9 R VR R % - O B vk
(liquid chromatography-mass spectrometry, LC-MS)#illl

il

FAE o AT DR dh P L B S AR BT Y A
D7 W ARAT SCHRANGE, A PRAEE BT il P LR I S AR P
R (USSRl NI EE o) NS WS E oy
L RS EZE ) & i p I RO RS SRR

1 MR5ERZE

1.1 w5

I I EE S (AT = 97%, &K TRC 2A#); ek
22 B (Ll = 98.10%) . J X A2 A BT (L =
99.70%)( R H AP FE T BHE AT BR A |l ); M 1 22 P i
(4 =99.7%, %[ PANPHY /A #)); Reserve jifi iR & H (3
[El JEUNESSE /A#]); H . Jo/k LB (g4l f8E Merck
I F]); 0.22 pm J8 IR I8 IR S A ORI S R
AR o
1.2 UFE5E%

1290-6470 W AH 2335 1586 F{% . Phenomenex Cig ¥
MEREAE(100 mmx2.1 mm, 2.6 pm)(3EE Agilent 23 H]);
QUINITLX224 H, TR F-(l 0.1 mg, fEEFEF) LA F);
Milli-Q #B 4tk #4553 E Millipore A 1)); Vortex-5 g%
(LA ) AR DL RAGER 35 A B2 ), SYD-300 #8745 U
THURHLAT IR IR s = A i #5 A PR 7l); H2100R 3K
o TRV VR B O AL O P AL B O BILAT RS T )

1.3 XLWHE
1.3.1 #HSara

FREL 0.5 g(FE 8 % 0.1 me)ikkE, BT 50 mL HLa i,
STAIMA 25 mL HEE. . 50%HEE. S0%ZEE. 80%
FHE  80% LI, 75 vKif kG AL 30 min, PKE EE WS
ERZE 50 mL, WHETRY 2 min, ¥VEELHL 3000 r/min &
O 5 min, BCEZIERZ 0.22 pm BB JE g k=
FEEFERE/ N, Ak LC-MS Kl
1.3.2 ARBERES

PRAERf i 2 BIARI 1 gCRS B ZE 0.1 me)liiX %2
P AR R A BT RN A B R
F 10 mL ZEEHH, 1 80%Z WM B E 25, 40 o) il R
RN 100 mg/L MFRHERR AR, -20 °CIRAF -

RAARHEP IR 4> BIMERASEL 100 mg/L A A
s, RGKAREEE ., W AR . A
TFARMERE & 25 1.0 mL F [ — 100 mL 255, FH 80%
LERBRIEEAZR 100 mL, BHRAFRMEPEKAQ mg/L),
-20 °CIR-A7

TRAARE TAER: 29I 1 mg/L MTRA iR
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# 50,100,200, 500, 1000, 2000 pL T 10 mL %, 80% IR IR R R, TR 2.

ZEEER, 185, 10, 20, 50, 100, 200 ug/mL A brifE £2 FEsy

AR, BB Table 2 Mass spectrum parameters

133 MEEKH ey AT MR FAT RE
@5 M Phenomenex Cig (100 mmx2.1 mm, (m/z) % (m/z) 5%

2.6 pm)IRAH A FEAY; W 0.3 mL/min; A 35 °C; #EAE 1851 0

W2 pLo BREEUEM, HUEMERT LK 1. BEL 227.1 110 143 5
VR AL, 8 1.00 min FFEE 20% H B pE 2

5.00 min [ 5M 51K E] 60% HRE . T0%HIEE, 80%HIEL, 90%  pawpsmts 3802 o M 15

185.3 40

F L 95% IR, ik 60%H BEact, HAsPIARED 2
Hoks 70% I BEFN 80% A5 1F T, Ay Mrit Al 1 6%
FESAER 90% F R4 M ikt S a DR, R
BEFE 1.00 min FF 4R 20% FF U6 22 5.00 min 551 95% F I,
REDS S AT 1K AR S5 T HE o8 . PRIE S BT L R B
XIRR, WA BT ). (0 A B PR A AR LB A
HHR7K, B AH R )

®1 BIEBERBRFG

Table 1 Conditions of gradient elution

1.3.4 HIEAE
Rt P R R P I A B (D) 5
C;l V )
KOH: XIS, ngke, C-Hie lpRHER
LT BB AL R, pg/L; V-2 AR, mL; m-
FERFRRE AL, g0

2 HERE5HH

X =

B} 1] /min A K% B HEY/%
0.00 80 20 2.1 HERATCIBZREMSAL
1.00 80 20 A AZE AT . S A2 B . AR R A
5.00 5 o5 M2 P 2 7 S [ i AL B4 T SR BRIl R 25 R L% 3,
S 10 % 2 FH ¢ 3 AT, 80% L BEAE MARIBGRINT, 2L B 2L

JIE 25 A0 Hi 3 2T I (electrospray ionization, ESI),

g R Bk 4y =80 2 5O W DY (multiple
response monitoring, MRM)#Z; WEZEHJE 4 kV; R
JEF7 40 psi; AT 9 L/min, 8 TR 250 °C.
i g 25 AR KBRS 1 mg/L B
HF R R AR, AR . AR
P VR A b o R (DR 4% FE L B A 7o, iR B E M &
KT R, 15800 F 7% L L s
I AF B USRI R XA T BT T RS o
Br, EECEERGR ., TIE/IMEFERESE. EEET

Ty R e, HH S & T IHALSR G, B A5
TEH 80% & B A S HR B [ 22 = B A [ 22 B 2 BGH
22 {UEREHMRK

WA SO e LA e, ik ARt L
HEEMER . WAHCISAE I ERE . MBI RE . T
Ll BEAR T A SEAR S X A B 43 B s AR R
Wi, Z5LI%TH, 1E$F Phenomenex Cig (100 mmx2.1 mm,
2.6 um) MIRAHIEAE, LUK EEOR sh AR, B Ve,
RESS U BT ETE o AR R/ i IR, HERE AR 7T
LI R AR 00T e/, e dE 2 L i Rl LAAS )
TR AR AIETE, ST LA 1,

F3 TRIFTLEEM TRIENE(%)

Table 3 Extraction recovery rates under different pretreatment conditions (%)

Hir#) FH i Bz 50% 50%Z, 80% I 80% .
EEMEE- R oAt 90.8~91.9 90.6~94.7 76.3~79.3 82.6~83.5 80.3~81.8 94.8~114.7
[IESE F=) -8 89.6~91.3 92.3~97.6 75.6~76.1 80.3~82.6 78.8~82.1 98.7~109.6

VSR a0 91.3~94.6 95.3~98.7 80.3~81.5 85.3~88.6 80.3~86.6 101.3~115.7
IR 11 2 7 e 88.7~90.9 91.6~93.9 72.6~73.5 81.6~82.8 75.7~78.9 98.7~110.9
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Fig.l1 Total ion chromatogram (concentration 100 pg/L)
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G5 4 JT 18 DR B A RE A b B O AR TR A,
2V R T DG T o o Y 2 o, VAR 2V L A S 5~200 pg/L,
FeRE 133 RUAXER A BEATI, DA H BRI TRV B
(X, ng/L)yABEABKR, 50T de A T R (Y) A DA A AR 22 il b o
Mk FGREAZEPATEET . I R R . R
I 2P AL 5~200 pg/L SN EPE RAF, FHOC R 80
KF 0999, HHH(E Mt (S/N=3) 115 H A HBR A 0.02~
1.00 pg/L E =R K 0.06~3.00 pg/L, H35F pg/L 451, 77

RRBUER .. HARGRNE 4,
2.4 fAREIER

P Reserve Vi sREHEFET 3 13, A BIINMA 1.3.2
FTEHR AN 1 mg/L IRA BRI RN, X0 A bRk B
10. 50, 100 pg/mL, %88 1.3.1 BIRTACEL ) VR TR IR, %
FER A HOR R 22 7 i, ks B E
10.8 pg/mL, H A0 [ W F& K A0 X bR AE i 22 (relative
standard deviations, RSDs) (n=6)Z55%: W3 5, iz 2L
BE . RA AR, W AR R ORI A
3 ATNARHEEE T B2 EISCR R 94.4%~115.7%, RSDs
0.8%~7.6%. FHAIZ 71500 2 R T (I 3 P e I 13
TGS 25 K 43 T R RS I 25K

2.5 REERMASDBERERE N B SR ENE R SERR
Rz F

) FH L S N7 098 5 X T R 1 e Rt A A DU,
BERLIEIES Iy A PR . Trunature %74 22 7 i
KitE . Natural Factors HZE R BT . Healthy Care he
FIZE B C%E . Herbsense [1RE I ICHE | 2 MUK RE I
LA Reserve Jili 53518 7 Bl (U2 P IO 4 O 54
I~T)R A AT E, HE5 R IR 6. 1~5 5 R fil i
i A S 2 B AT A U R, 6~T S PIRR R
g B i 2Rt R AU I %5 R T R
ESE SR YASE JR) IV SISk El
EVSE SN ENEE Io) S NS E Jo) DSt s i
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®4 BEAERAFAEEREREESE. KMEE. RHRSESR

Table 4 Linear equations, linear ranges, limits of detection and limits of quantitation of resveratrol and resveratrol glucoside standards

Hir¥) £ B2 1 1] /min ey LRYERIDE R B £ i1 B/ (ng/L) 1 R/ (pg/L)
FENEE J5) A ch 3.003 Y=248.779221X-445.207358 0.9994 0.03 1.00
MR (2 3.256 7=86.898953X-169.679127 0.9995 0.50 1.50

EENEE ] 3.513 Y=852.115043X-2267.662443 0.9991 0.02 0.06
=Sk a2y 3.686 Y=68.016738X-86.751988 0.9995 1.00 3.00

®5 BEAERBFEAEEMREEERBREREN=6)

Table 5 Recoveries and relative standard deviations of resveratrol and resveratrol glycoside (n=6)

ISR BE 10 pgm/L

WINHE 50 pg/mL I RE 100 pg/mL

i [EISCR /% RSDs/% [EISCR /% RSDs/% [EISCR /% RSDs/%
FEWEE 2] AL 114.7 2.9 107.0 7.6 94.8 5.3
MR 12 P 109.6 4.9 111.4 43 98.7 6.0

FEVEE o) 115.7 0.8 103.8 12 101.3 2.1
IR 11 2 7 e 110.9 7.6 94.4 2.5 98.7 3.9
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Table 6 Determination of resveratrol and resveratrol glycoside in 7 kinds of health products sold in the market (mg/g)

Hirty 1 2 3 4 5 6 7
PNk IR 85.43. 19.56 100.07. 4.03 3.93 n.d. n.d.
MR 1 2 7 e n.d. n.d. n.d. n.d. n.d. n.d. n.d.
FEMEE A 320.62 75.63 488.69 72.12 66.96 8.43 1.08
MR 11 2 7 e n.d. n.d. n.d. n.d. n.d. n.d. n.d.

B 406.05 95.19 588.76 76.15 70.89 8.43 1.08

H:nd FR AR

3 F5iie

KSR ST T PR & P 3 K B BT
TS5 KA V1 A €8 1% - SO 3000 5 A BT I ik, SR 80% L B AE
S TR 75 v R IR B 5 P Y R B (3
WY, AR B R oA . RORAR & T R i &
HPEEH R EIBCR, R T LC-MS i it 5 R Rk
%, 5 NY/T 2641—2014 (AP EE S P A AR A
HPTIEAT PIE R AR T YA B, RIS
e G AREE . K AR EET . R IR
T 4 Fhehty, Kt as, HoJrgs HBRIE /N 1.0 mg/kgo
T8 FEEBOR F HPLC 7 S b (28 i A iy v, 3
£ 0.5~50 mg/L ¥ [ P 5 5t R AP it o 22 XU 260 FI A
HPLC il AE A= Fh ¥/ A ZE P I, AT )24 15~25 min,
FEEMRR 0.09 mg/L, RN 89.4%~103.9%, SRTMIMA
0 B B AR VR T IRAEE TR I . W T &R
AR BE VR 7 VA5 . ASBIFGE T B B S B P BT U
ZERRG PR 0.02~1.00 pg/L, EEFRN 0.06~3.00 pg/L,
SIS A) > 7 min, HLAT RBRE S o A ) e SRS, R
Ty b 07 P O f £ o o 0 I R 1 R B TS 45 11
R, St —2 Wil PR AR & 2 R & R BT
BRI 73 ) B B AR U B A T AR SR AR Al
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