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Optimization of the acid hydrolysis conditions of flavonoid glycosides in
different teas and determination for the content of 3 kinds of flavonols
before and after acid hydrolysis
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(State Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural University, Hefei 230036, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of flavonols in different teas by
high performance liquid chromatography (HPLC), and optimize the conditions for the hydrolysis of flavonoid
glycosides into flavonols (myricetin, quercetin and kaempferol). Methods The sample was extracted with 70%
methanol water (V:V), acid hydrolyzed with hydrochloric acid (16%)-methanol solution, and then extracted,
concentrated and redissolved with ethyl acetate to the same volume; the sample solutions before and after acid
hydrolysis were quantitatively analyzed by HPLC, and the flavonoid glycosides were qualitatively analyzed by ultra
performance liquid chromatography tandem mass spectrometry (UPLC-MS/MS). Results Three kinds of flavonols
had good linear relationships (r*=0.9976) within the concentration range of 3.125-100.000 pg/mL, and the

repeatability, stability and precision of the optimized method were good (the relative standard deviations were no
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more than 0.04%). The optimum acid hydrolysis conditions of flavonoid glycosides in 6 kinds of teas were as

follows: Hydrolysis time was 1 h, hydrolysis temperature was 80 °C, hydrochloric acid (16%)-methanol solution was

1:2 (V:V). Conclusion In this study, the conditions of acid hydrolysis of flavonoid glycosides in tea were optimized,

and HPLC was established to determine the content of flavonol before and after acid hydrolysis of 6 kinds of tea. The

method is simple, accurate and reliable, and is suitable for the analysis of flavonol and its glycosides in tea.
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Table 2 Gradient elution conditions

fit [i]/min A /% B #/%
0 95 5
5 85 15
8 70 30
13 70 30
23 12 88
28 5 95
30 5 95
33 95 5
35 95 5
()i &A1
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Table 3 Factors and levels of acid hydrolysis for tea extract
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: 3 70 1:2
5 ) 80 21
5 ’ 90 3:0
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Q)EEE . Mt Hz 2 1L 23 By b o il 28 0 2 57

HEFRIBUI R | i R L2 45 1.000 mg, BT
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Table 4 Analysis results of flavonols and its glycosides

[lax/ s R 7 1 [ /min B8 F(m/z) FETFm2) i fg R/ V
N2 By - W~ SR 7.72. 7.89 447 284.03, 255.03 30
Wi B 3R - A~ FUE 7.32 463 300.02, 301.03 25
W2 -3-0- 2 FLHE 6.57. 6.67 479 316.02 25
1125 -3-O- = T Ml 7.68 593 284.03, 285.04 35
T 7.18 609 300.02 35
R - - A LY 6.50 625 316.02 40
L% 13- ) e - B 2 - L T 7.13. 7.40 755 285.04 40
i B R A A - Al - U 6.80, 7.03 771 300.00 50
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Fig.l1 Effects of hydrochloric acid (16%)-methanol on the acid
hydrolysis of flavonoid glycosides
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Fig.2 Effects of different hydrolysis times on the acid hydrolysis of
flavonoid glycosides
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Fig.3 Effects of different hydrolysis temperatures on the acid
hydrolysis of flavonoid glycosides
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Fig.4 Chromatograms of 3 kinds of flavonol standards
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Table 5 Linear equations of 3 kinds of flavonols

%y ERdyiE
MR Y=13.099X-55.869
Hik B % Y=17.142X-58.509
151 Y=19.957X-66.400

AWFFRAE 3 ANWRIEAKE- 52T 3 I B B ) i (B
o, MRAEZRM K ARG 3 RS R 5, ZEASHRE S o
AE172), (), B (G2) 3 NERERESHEN, ZRFRKRE
B HPLC 4341 5 An3% 6 Fr7R, 3 v i A (v T [l g 3
TE 72.6%~100.0%2 8], H. RSDs 7£ 0.00~0.04% [a], FH
TR RAFR R R R M . AR X BRI ff
LT EE AT T 58, iR RIEMN S 6 IRER K
ff, 3 FhEEERmL A Y RSDs ¥7E 0.024%~0.029%2 6], iR
KT EE M RAT .

Fz 6 fNFREIERI

Table 6 Standard addition recovery experiment

%y B /(ug/mL)  FHEILE/%  RSDs/%
0.83 97.2 0.03
R 1.25 97.5 0.00
2.50 95.9 0.00
1.57 100.0 0.03
i 2% 2.35 98.0 0.00
4.70 943 0.00
1.53 812 0.04
N 2.30 71.7 0.00
4.60 72.6 0.00
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Al L 7 B BEEAIE HPLC 58 ) LA AR i o
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FRRETFRR KA v, ARG T AN KL —245 3 Fh
OB RERTE IR S, SRR 7 PR, SRS
e i 1 1% R P B AR ) 2% e R T A R 1 2 i
flo 2 FhETEAEER SR, 18 MR RN S EE
(116.6+0.4)~(262.2+0.8) ng/g Z IR AL A B A0 7
43 AE(87.120.0)~(307.0£0.9) . (87.2+0.2)~(147.0£0.6) pgl/g
Z Il ASM SRR OK AT EE IR A 2 B B, 18 ANEHER
KRG MR MR K& B RS & T
(149.120.4)~(925.3+10.3) . (170.0£0.3)~(1368+1.0) . (188.9+
0.2)~(1500.4+3.8) pg/g Z M. B 18 PIEFERR/K MRS 3 Fh
WA O 2 F A, KRR 2R T L A Y B
o, B RN SRS, RENSKIIP LM ZALZE
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UMK, B AERIRK B A: IKARIRLE 80 °C KA ]
1 h, FRER(16%)-H BRI ELBIR 1:2 (V:V), AGFFEIR A I
{67 HPLC Xt 3 P ekl EE(RAg 25 . Mk R ANLLAS ) 40 Hr
5k, I AR IS 19 HPLC K BR K AR 7 B X 7S R As 2k
(Gt 18 ANEFE) I EINEEIEAT T 00T, EE RIS K
i B B o AR, JOP MR S R KR
HIJE & 22 0 L SR RIS KRR W 2 i £
DA Hz 28R 25 9y S SRl oG, Hosp SR AR 2 0 4K A
o m T HMA OGRS R 2552 K).

AWFFEEESL T —Fh HPLC 23 2% - rp 3 1 s 1 40 R
(R R Ab B 9 — R K A, ARG 7 SR TN KR
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Ab, G RUREE B LA R M R AL AS Y A OC i — 28
BB 1 S, JE Tk FLAR I B — S 1 B i T AR
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Table 7 Content of 3 kinds of flavonols in different teas before and after acid hydrolysis

— P W% /(ng/g) Wit iz & /(ng/g) 125/ (ug/g)
IR T K pis A0 KA pI S 4] K
HIRF 197.6+0.1 634.7+1.3 90.0+0.1 1095.2+2.4 90.7+0.2 1500.4+3.8
S =% 246.3+0.1 609.6+12.3 100.9+0.2 943.12.1 91.9+0.1 1197.1£2.9
A% )V 242.0+0.4 925.3+10.3 108.1+0.5 1502.7+5.0 88.7+0.1 1126.5+2.1
[EEawas 140.6+0.3 244.0+0.3 88.5+1.0 433.6+0.8 88.4+0.8 514.7+1.1
EFS 2 116.6+0.4 210.3+11.1 87.9+0.3 170.0+0.3 87.2+0.2 200.6+0.4
iEISPS 123.9£0.3 195.0+0.2 87.1£0.0 286.1+0.3 86.0+0.3 350.1+0.5
5 DB 2 262.0+0.8 267.0£0.4 115.4+1.5 302.9+3.0 99.0£0.2 1029.3+2.2
EPN PRI 145.5+0.3 239.6+0.1 88.3£0.2 371.2+3.2 88.5+0.5 702.1+0.5
B 190.0+0.0 403.7£0.9 87.9+0.1 500.6+1.2 94.6+0.3 824.0+2.3
pNAR ) 168.0+0.1 265.6+0.3 119.7+0.3 644.3+2.0 99.1+0.3 408.2+1.0
Y% KU 164.6+2.2 534.5+12.5 93.0+0.2 696.9+9.7 89.8+0.4 1431.1£6.0
B 142.4+0.4 784.2+0.1 100.7+0.2 1368.0+1.0 87.4+0.1 598.7+0.5
Zi1Ean 155.3+0.2 182.7+1.6 95.1+0.8 456.8+6.8 102.3+0.9 867.5+14.8
a2 HA 233.7+1.2 441.3+8.8 96.5+0.3 1069.0+8.8 107.9+0.6 853.0+6.7
TEL 153.8+0.2 209.0+0.6 93.5+0.1 803.3+2.0 96.2+1.3 1107.2£2.9
RIE R 214.0£0.6 382.2427.9 307.0£0.9 1052.2£10.6 147.0£0.6 434.1+1.4
e S INEEZR 128.1+0.1 149.1+0.4 90.6+0.3 275.240.3 84.6+0.2 188.9+0.2
e 173.6£0.0 234.4+0.9 245.9+0.6 526.9+1.1 130.4+1.3 264.2+1.0
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