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RE RASPBMEE-RRAIEEAR, B8N BRI S FKER ARG PHEETRASH#T
EHMERLW . FH Waters SunFire-Cig H: (150 mmX 2. 1 mmX5 um), FshH B Z B 0. 1% FBRKE
W, Wi 0. 25 mL/min, 1| 25 C, ¥R 3 pl, HFREW, EFKERRERKPHEETRFTESILE
R FBIFR FBILEREATREMEEETR B, HFBEF B RZED 5 R0 =642, 482—63. 693,
r=0.999 53, =550. 452+10. 386, r=0. 999 6; y; =2 261. 50— 1 320.0,r=0.999 5 1 y, =4 598. 5z —
4 079.0,7=0.999 5; H MM E H 5. 00~150. 00 mg/L, FEEmMEREKE R 93.9%~108. 0%, R EAH
ANTF 7.53% Bk H FR & 0. 005 5~0.013 2 pg/g.
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Analysis of Procyanidins in Rock Tea Shuikuling Rougui
by Liquid Chromatography-Tandem Mass Spectrometry
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Abstract: The procyanidins in the rock tea shuikuling rougui were identified and determined
by liquid chromatography-tandem mass spectrometry (HPLC-ESI-MS/MS) technique with
the multiple-reaction monitoring mode. The catechins, epicatechin, epicatechin gallate and
procyanidins B, were separated and identified successfully by Waters SunFire-C,;; column
(150 mmX 2.1 mmX5 pum), with 0. 1% formic acid solution and acetonitrile as the mobile
phase in gradient elution, flow velocity was 0. 25 mL/min, column temperature was 25 C,
and sample volume was 3 pL. The linear regression equation and correlation coefficient of
the catechins, epicatechin, epicatechin gallate and procyanidins B; are y, =642, 48x—
63.693, r=0.999 5; vy, =550, 45x+10. 386, r=0.999 6; y, =2 261, 5x—1 320.0, r=
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0.999 5 and y, =4 598. 52— 4 079. 0, r=0. 999 5, respectively. The linear ranges are
5. 00—150. 00 mg/L,the recoveries are 93. 9%—108. 0%, the coefficients of variation are
less than 7. 53% and the limit of detection are 0. 005 5—0.013 2 ng/g.

Key words: rock tea shuikuling rougui; procyanidins; liquid chromatography-tandem mass

spectrometry( HPLC-ESI-MS-MS)
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Fig. 1 The structures of 4 kinds of procyanidins
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2% ,CAS:490-46-0) R ILRE W B TRERAn
b (B E>99% , 63 4% , CAS: 1257-08-5) ; Kt
RIERRF=YHARFRARAF =5 EEETR
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FP3lF & 10,
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MBS FE 6 L/min, HifEAER 30 V.
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Table 1 Gradient elution program

t/min A-0. 1% B R B-ZJE
0 95 5
5 75 25
7 75 25
12 95 5
15 95 5
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Fig.2 The HPLC of the proanthocyanidins standard(a) and the sample(b)
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Fig.3 Mass spectrum of catechin(a) , epicatechin(b) , epicatechin-3-O-gallate(c) and proanthocyanidin B, (d)
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Fig.4 Mass spectrum of production of catechin(a) , epicatechin(b) , epicatechin-3-O-gallate(c)

and proanthocyanidin B, (d)
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b, ehlbnE &k, KB 7 B3 £ 3. &t
WK JLFXEEL00~10,0 mg/L; RILEK X
10.0~100 mg/L; RILFE BB FRREE 50. 0~
150 mg/L; JE#EH & B,5.00~30.0 mg/L,

2 ARFEEFRNEEREEE T
Table 2 The ion-pair of quantitative and qualitative

of four oligomeric proanthocyanidins

B EHE T EEE T
KR 289123 289109
289—>109
289—>123
RILEE 289—>109
289—>109
RILEE 441169
441125
B TRER 441125
FEHEHE B, 577—>425 577407

®3 ERFEZRMNODAFE

Table 3 Regression equation of the procyanidins

EHEEL 0. 20 mL #I5; 10. 00 mg/L ¥ , @t
0.22 pm AHLRBILIBELIE, £ 1. 2.3 £FH4T
R DB, HFE &G TWE 7 K, R\
HAE X bR MR 22, 85 2R3 TR 4,
2.2 [EERXE

B 1. 2.2 AR BERORE G, A BT 3 AR
FWEMIILRERE RILFERE . RILEXERETR
BEFEIE T R B, WinERB W, 7 1. 2.3 &4
AR e REE M. HERFETE 4
FRIREE ZR Ik ER R, RS FE 5.
2.3 HEKRHR

BL21M4MERTRIRERBBR, ES
R ED 0.22 pm AHLRMILIE I T 28, £
1.2, 3 4T HkRE, Zma B (E O B F W 2 £
At Y T AR B B A O VA YR R B D
FEMBEHR. LRR.BILER . BILKRE
BETFTHRE.EEEFR B WKEER2 R
0.013 2,0.012 4.,0. 008 5.0, 005 5 mg/L,

&Y Bl 15 75 72 MARE D %4 BEELR
JLEE y1=642. 482—63.693  0.999 5 Table 4 Precision experiment
RKILFER y2=550. 452+10.386  0.999 6
RILFRBET®E »=2261.52—1320.0 0.9995 fea4 Tz ISR R %
FH#HEE B, y4=4598.52—4 079.0 0.999 5 HE/ (mg/L)
L& 10. 82 5,22
2 BEER5iF® RILEE 9.85 7.53
12,1 1 4 FpIRIEE R bn e 8 & B - : '
x5 FEHERE
Table 5 Recovery of the method
L&Y A {H / (mg/L) hits &/ (mg/L) W /(mg/L) B/ %
5. 000 13.71 103.0
JLERE 8.575 10. 00 19.12 105.0
15. 00 23. 01 96. 00
50. 00 122, 4 102.0
RILFKE 71. 28 70. 00 142.5 102.0
100. 0 170.0 98.70
100.0 227.5 108.0
RILFRE R TR 119.3 120.0 235. 8 97. 00
150.0 260. 2 93. 90
15. 00 35. 02 101.0
BUHEFR B, 19. 81 20. 00 41.26 107.0
25. 00 45,21 102.0
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Table 6 Determination of samples(n=3,x%s )

S, LR/ (ue/g) RILEKE/ (ug/e) RILKRBEETHRE/ (ug/e) FHEER B/ (/e
it 861.3+2.9 7 161.04235.2 11 990.2+£196.0 1990.0£10.1
B 862.0£1.5 7 161.24312.5 11 990.0+£195.1 1990.1£10.0
F=4 861.31+4.8 7161.0%111.1 11 990.1£196.5 1990.0£10.5

3 H#ig (3):211-216.
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