* 4176 -

¢ $ % Chinese Traditional and Herbal Drugs 3£ 50 % 2 173 201949 A

HPLC JENEARHRR T Z RAEEPAE TR S 6 MZEIR 7

LA, AR, Kk, 4, BRI
B T KEAHEEREET R, 8 BY 650500

# E: BRY @51 HPLC ERE &4 Vaccinium dunalianum 6 Fh EEALZ 5 6/-O-MEBESL fE S EF . RESRTF . robustaside
A WERFEHER. UNHERR . WIHERR R Tk . F5E KA SunFire® Cis (250 mmX 4.6 mm, 5pum) fifkE, AN L
-0 1% M KIE R, ARURE N 1.0 mL/min, A 30 C, RALEEFRIIRIUTE, HHERITIENLERR. BEE.

FeoetE. EEM. SR DIZREACHIRIUAR], AR 20 min 7RISR RS IRINE . £ LRGBIESEET, 6-0-MHER:
FERESAY . BESRTY. robustaside A. XFRILKEER. UNHERR . WIHERR R IR ARG B R, LMEXR. et EEHR
. 850 O EERAERIE, REG W, ATRUE)Y IR 6 Fh I B AR R AR I i

KR AN A AL, SEINE; 6-O-MIHEBEIEAE S AT; AERAF; robustaside A; X FRFEIR HIE;
WIS s WhnHERR R

HESHES: R286.2 MERIRERD: A
DOI: 10.7501/.issn.0253-2670.2019.17.025

NEHS: 0253 -2670(2019)17 - 4176 - 05

Determination of six polyphenols in different parts of Queshe tea extracted by
different processes by HPLC

KONG Ling-peng, LIU Hui-ling, WANG Zeng-yuan, CHENG Gui-guang, ZHAO Tian-rui
Yunnan Institute of Food Safety, Kunming University of Science & Technology, Kunming 650500, China

Abstract: Objective To establish HPLC method for the determination of 6’-O-caffeoylarbutin (1), arbutin (2), robustaside A (3),
p-hydroxybenzoic acid (4), caffeic acid (5) and caffeic acid methyl ester (6) of Queshe tea. Methods Using the SunFire® Cig
(250 mm X 4.6 mm, 5 um) chromatographic column, mobile phase of acetonitrile-0.1% phosphoric acid aqueous solution, the flow
rate at 1.0 mL/min, and column temperature at 30 C to optimum the extraction method of Queshe tea and investigate the linearity,
stability and repeatability of the method. Results With distilled water as the extraction solvent, the highest extraction rate can be
obtained by ultrasonic extraction for 20 min. Under the above chromatographic conditions, 6’-O-caffeoylarbutin (1), arbutin (2),
robustaside A (3), p-hydroxybenzoic acid (4), caffeic acid (5) and caffeic acid methyl ester (6) have good separation effect, and the
experiment has good linearity, stability and repeatability. Conclusion The method is simple, sensitive and accurate, and can be used
for the detection of the above six main chemical components.
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1
A

0 5 10 15 20
t/min
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mmX4.6 mm, 5um); AR 10 uL; AFGE 1.0
mL/min; i 35 C; ZMF (A /K (B) &L,
BAEEVENL, 0~20 min, 5%~60% B; 20~25 min,
60%~5% B; 25~30 min, 5% B.
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Fig. 1 Chromatograms of extract solution of flower bud of Queshe tea (A) and mixed standards (B)
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Table 1 Linear regression equation, correlation coefficient

and linear range of standard solution

Lam (EEpTE: YikiEng 2
C-O-MMHERLAL RS Y=12075893.12X—10 12457  0.0027~3.4462 09995
R Y=12272013.32X—26587.81  0.0030~5.1203 0.999 8
robustaside A Y=8 16472711 X—676495  0.0040~40125 0.9998

TR TR Y=11422022.83 X—61 041.17
U Y=5106756.81 X—2 138.26
OAIE B HH ¥=20082 769.01 X—78 154.97

0.0043~6.8262 0.999 5
0.0101~1.0033 0.999 5
0.002 6~4.658 1 0.9994

2.1.5 RHBRMH T  dESRIC “2.1.27 TR
T R IR, P R EEEATARORE, &I “2.1.37
T Bl SR A AT DN A o U v R A T 7 v
3 EHTEDARE S R IR . S5 EIR, 6/-O-mHERE
FRE R, BB EF. robustaside A, FTEEEEIRHIFR .
B PR R A PR P S S HH PR 23019 0.85 3.03,
0.95. 1.21. 0.86. 1.28 ng.

2.1.6 TERMRMFE EELA 10 01 RS T
EER MR, WERRIEL “2.1.27 T EC R B A
W, FHPEEEHTROR, %R “2.1.37 T EE &
BT E o 85 RN 6'-O-WMHERE R RE 7 RE R
robustaside A. XTFEFEIRFER . MiNmEER AL EER
Bk () 52 B PR 2 ) 2.89. 10.04. 3.22. 3.97. 2.85.
4.27 ngo

217 HEMHRKE WE-—#EEER, R
“2.1.17 B TIEPATECH] 6 4 (Ll i i, #%
M“2.1.37 AT KA 3EAT IE , DA fal i s
WA 6/-O-WnmE it S e SR I R E W E N 0.23
mg/mL, RSD A 0.4312%; A&RF V155 &k E
A 12.1 pg/mL, RSD A 0.82%; robustaside A “F
BIFEWE N 17.2 pg/mL, RSD N 0.71%; Xf#%
HERHRFYREREN 5.9 ng/mL, RSD N
0.77%; WMHERR V35 BT &k E 4 9.6 ng/mL, RSD
9 0.93%; WhIPEFR R T 25 5 UK N 4.1 pg/mL,
RSD 4 1.02%. #ifEKH, Lk 6 MLEWME
BT

2.1.8 fEtElie  WE S AR AR EE, 1k
“2.17 T 7 VERCH AR AR 4% “2.1.37 T
I S EETICE. 04 24 44 8. 12, 24 h Jo k4TIl
Eo 6-O-WNMERERLRE 7. AERFF. robustaside A+
XPFRFE R IR . WHERR . W rERR H B 0 T AR 1Y) RSD
AN 1.02%. 1.08%-+ 0.95%-. 0.82%-. 1.06%F0
1.16%. XKML SERAE 24 h WEE I R 1T
219 REERE BUEE “2.1.27 ECH] R
SRR VAT, TRIR “2.1.37 Wit Rt e g ke
6 K, M WETHIAR . 25 BB IR 6/-O-ImHEmE S RE SR T
RER Y. robustaside A. XERIEIRFHER . DNMERR AN
nhn R HE A W TR 1) RSD 205104 0.99% 1.32%-
0.98%- 1.35%. 1.14%%10.73%.

2.1.10  JNFERISCRIREG  HERIAREL R — b S 5
TEZEREN 6 10, A BIERAINN 6/-O-mmEfE 3 fé
. RESLEF. robustaside A. XTERIEFEFER. whink
R WCHERR RS, IR C2.1.17 T v BT
W, AR “2.1.37 UG KA FREATIE, TR
o 6-0-WNHEREILRE B . BESHL . robustaside A+
XPFRFE R . WHERR . O T4 (R 4y
74 100.11%- 100.15%-+ 99.81%- 100.08%- 100.03%
F1100.03%. RSD 730528 0.71%- 1.04%. 1.15%-
1.34%. 0.89%FI1 1.24%.

2,111 EERXARFEIA 6 Mib & W& & E
A E RS M. 2R MRITRY, I 2,117
T 7 AE B HIRE S, R L R “2.1.37 T €
TE T VEBEAT I 52 5 FR i €0 1 UG 1) U THD AR LU B A [R] 35
R 6 i &1 0 & 5 2 7, 80 A A R B 2 [8] 2%
EW &R ZEMNE R EEERMALLE S, 6-0-
o P 5 e SR T A B (21.52£0.15) %,
HINEERE (6.7910.02) %, HAlpks k&5
AR robustaside A (1.38+0.01) % MHHERZ
(0.60+0.01) % MIHERE H s (0.53£0.02) %.
SHEEFEEHER (0.1620.03) %. EHFILEYIR
BB IR A 6-0- Wi HE I 3 BE R (6.80 +
0.46) %. REHRIF (0.4240.01) %. robustaside A
(0.8440.01) %~ WMIHEREZ (0.71+0.01) % Wk
FR TR (0.96+0.01) %. 25 6'-O-IhnnEfE 5 fE 51
HRESEAN (1.0810.03) %, AEHETF &S
9 (0.2140.01) %, robustaside A FIJF &7 HN
(031+0.01) %, MIHERER M55 (0.41+
0.01) %, BmMEER H I8 1 5T & 3 %08 (0.52+0.03) %,
0 R 3 2R H R AR A U 21 . ZEAR HH 2 6'-O-1m
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P A5 R TR AR kR I 2 R 4, LT R A oy
N (0.18£0.01) %A1 (0.53+£0.01) %,

2.1.12 AFEHREEZRF 6 MiLEI & EE
S BUE RN BT A7 3 SRR 5 AE) 3 ik
ERACTE, T, %I “2.1.17 TR R R
b, IR IR 2,137 T @ T VEE TN E,

R €0 1 g P U 1 AR LA BRI RE il R 6 Pl &
MG gEzER, HERWE 2. AR 3
R EZ T 6 ML &V & EEZRER. 1766
IR A, 6'-O-MMERE S BE B 17 A robustaside A 71
TR AR, B SR EERR 1
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Table 2 Determination of six compounds in different batches of sample
‘ R 5550 %
ﬁt{j_’\ PR b e . Ny e N 2y 2y
6'-O-WNMHERE FE AE SR H RERTF robustaside A X B K H R WO R W B
Wi ki 23.00+0.154 1.3040.09° 2.13+0.10° 0.6010.06% 1.11£0.08° 0.4140.032
it 3 20.67+0.46° 1.5940.01° 1.7240.01° 0.60+0.032 1.671+0.01° 0.41%0.012
it 5 14.104+0.034 2.2240.014 1.681+0.01¢ 0.6010.03° 1.8440.01¢ 0.4140.032

RANG R FREFRE, P<005,

Different lowercase letters indicate significant differences, P < 0.05, same as below

22 REGERMK

HEIRRICT IR A 2F 12 1, BT 4
H, RHZBKEIRIEN 3 hy FEEFEASEE 3 h,
ZEURKEE FE HEEX 30 min, I EEEE A HR L 30 min, EE
SIEHL 3 R, BRI, IR “2.1.37 iRk
PEHEATINGE , ELAL 6 P G TR . 25 R W3R 3.

HI3% 3 AT, 2K [l 4R X EE Y el S Y
RORGF, TR (7 P SR IO 2% R AR A2 28 K
N SE BRI RORGF o A SR B [l SR BOR B
B, A 30 min 5 R 3 h FZERZRIAK
g b IERARKAE SR, ARy
HARIIIREUT .
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Table 3 Effects of different extraction methods and solvents on extraction rate of six compounds

. FRIE %
*%EX??Y% ' PN PN . MR e 23 2 23 =
6'-O-WHERR I RE SR RESRTY robustaside A FHFRIEFE HES [ W P Y
ZRIBK 1R 21.67£0.02¢ 2.78+0.01¢  1.38+0.01° 0.17£0.022 0.62+0.01® 0.561+0.01°
SR 21.6740.13¢ 2.01+0.06¢  1.38+0.02° 0.15+0.012 0.60+0.01°  0.56%0.012
ZRIRK 21.71%+0.10¢ 2.79+0.16¢  1.39+0.02¢ 0.16+0.022 0.62+0.03¢  0.551+0.02?
FH 2 75 21.3940.26° 2.16+0.01¢  1.38+0.01° 0.16+0.01° 0.63+0.02¢  0.55+0.03°

2.3 HBEREIEERRL

TERAPRE 12 0 TR E AR ZF, BEML A B
4 2, KK IR, 75l 104 204
30, 40 min, WEEIEW, THEMER, BOFRE
0.45 pm TRFLUEME, 208 “2.1.3”7 T itk 25 gt
ITIE, LLEL 6 Mk WA ELE . R 4 v A,
R P HEEX 20 min ()42 U R TR A SR EL 10 min
PRECR, AR 20, 300 40 min B, FEMTHE
H 0 38 A N 255 1 22 1) WOORSE o ) 7 A B T (1) 3B 45
20 min.
3 e
3.1 RENMERIEE

PN EE- /K B EE-0. 1% MR K VAR -
0.1% PR KIE . FFIE-0.1% LK. ZH-/K-

CIE-01%BERRKIE . LHE-0.1%FB/KIEH . &
15-0.1% CBRI/KIEEE 8 FhAS R sl AH 4 Bont
it AL SR T I , 38 LR A B H D B
T¥) 0123 5 P35 i 7 2 -0, 1% B R /K T VN e R VA 3
RN
3.2 KMRIKRIEE

KH Agilen 1260 DAD A& 25 X6 545 FR S iE 4T
AP AR, A B Tl B R R AR MR ST K
RS EYETE . WA DL J 5y, i 280
nm 5 FER I K

AR SEEG LS SR e S, R R RO
TEAL, XFHL 6 A TRy 6'-O-MIHERESE RE SR L RE
R, robustaside A X FRIEA IR L Wb HE R A0
WERL B S & sl AT 20 BT, 2 3 SunFire®™ C15(250
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Table 4 Effect of ultrasonic extraction time on extraction rate of six compounds
FEHR/%
6'-O- I JE e SR H RESR T robustaside A XY FRIEIK L Wi DN Y T

10 20.068 4+1.19° 2.058 6+0.12¢
20 21.8578+0.97¢ 2.8315+0.08¢
30 21.830 51+0.47¢ 2.647 9+0.06¢
40 21.698 41+0.43¢ 2.4134+0.02¢

1.574 8+0.08°
1.593 24+0.08°
1.577 8+0.04¢
1.390 3+0.09¢

0.560 1£0.06°
0.561 0£0.03°
0.547 7£0.02°
0.5529+0.19°

0.588 4+0.08°
0.630 5+0.02°
0.594 0+0.01°
0.618 2+0.02°

0.160 5+0.06*
0.167 2+0.04*
0.16391+0.011?2
0.164 61+0.01*

mmX4.6 mm, 5pm) B3, Z8E-0.1% 8RR KE
WARENA, AR 2 1.0 mL/min, F:i&4H 30 C
I AR AT 792 TEZRAB/K NSRBI 7, S $E
20 min I TFESEZRT 6 Mk Gt R
e ERTTET, XS AR LT
b, R ERARFEALT 6 Ak YIS EER
I 3 HERASFIAERE IR 5 25 6 Pk &) & =
ZEgt. SERBUZOTIERIEWME, REL #Ef, =
BRI, AR REEHR ARG RS
AR

SE R
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