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Rapid Determination of Six Tannins in Chinese Medicinal Materials Based on UPLC-MS/MS

MAO Juhua', CHEN Zhangjin', FANG Jie?, PAN Junjie’, WU Chaqing', CHENG Kejun®"(1.Lishui Institute for
Quality Inspection and Testing, Lishui 323000, China; 2.Lishui Academy of Agricultural and Forestry Sciences, Lishui 323000,
China)

ABSTRACT: OBJECTIVE To develop an UPLC-MS/MS method for rapidly qualitative and quantitative determination of six
tannins(gallic acid, methyl gallate, ethyl gallate, ellagic acid, 3,3’-Di-O-methylellagic acid, coriagin) in Chinese medicinal
materials. METHODS An Agilent RRHD Eclipse Plus Cis column(2.1 mmx50 mm, 1.8 um) with a gradient elution of
methanol and 0.1%formic acid in water at a flow rate of 0.3 mL-min”!, the column temperature was 40 ‘C, and the injection
volume was 1 pL. Triple quadrupole mass spectrometry with electrospray ion source and negative ion mode was used to
quantitatively analyze 6 tannins in 15 kinds of Chinese herbal medicines by multiple reaction monitoring mode. RESULTS
Good linear relationship(7>0.999) were observed in the test ranges for 6 compounds, and the average recoveries of gallic acid,
methyl gallate, ethyl gallate, ellagic acid, 3,3’-Di-O-methylellagic acid, coriagin were 99.8%(RSD=1.11%), 98.3%(RSD=2.23%),
100.1%(RSD=1.07%), 100.3%(RSD=1.34%), 100.7%(RSD=1.64%), 99.2%(RSD=1.24%), respectively. The gallic acid and ethyl
gallate were detected in all 15 kinds of Chinese medicinal materials, and the content in Chinese gallnut was the maximum; the content
of ellagic acid in Rubi Radix et Rhizoma was the highest; another 3 compounds were distributed in above drugs non-uniformly.
CONCLUSION The established method is stable, rapid, sensitive, it can be used for the quantitative analysis of above six
tannins in Chinese medicinal materials.

KEYWORDS: Chinese medicinal materials; methyl gallate; ethyl gallate; 3,3’-Di-O-methylellagic acid; coriagin; tannins;
UPLC-MS/MS
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BAT RAF R TS0, iR 2 K
fREERZE, 2R HPLC M5E, %k TR
K, i R, SRR GE S ST, UPLC-MS/MS
FIRE PP E TR, WETRAER. &
BYIROHE . BEAERR . 3,3°-0- W ILREERR . ]
BRI 6 FhE AR i, JEXT 15 A
i R A BT I E R E T , DS LR 6
Tl B 73 T 245 B A PR ASI 5 s

1 EE5RS

Agilent UPLC-QQQ-MS(1290-6470)8% 11X,
(EHE Agilent A1]); XS105DU &l 7RG+
HERERN 2N 7] ) ; DL-360D T RE M 75 I 75 1k o (L
GRS BR A F]); DK-S24 T i Bl TR K 14
(A 2 S R A A A D) o

FE . FER M (@ial, /Kb Milli-Q a4k,
HoAn 35 Ry 4 #r el . XFHREL . WETFRGELS .
110831-201204; 5. 89.9%). f LA H (LS
111623-200301; & 100.0%). ARG
111959-201602; &4 89.3%)¥0 A H & & 25 5
K EfFFERE ; B F IR BE(HES : DST180116-077;
i 98.0%) B TR LER(HIS : DST180226-063 5
i 98.0%) A [ b AR A JE R AR e R A R
)3 3,37-0-_H F:8E A2 (Stanford Chemicals, L5
PS180519-10; & i: 99.79%)-

15 Fphzibtep, MRS 2 FARFR AL CRE T
WA WKW, W&, #BEr. &%
TR, SBF . A5, . K. B
HAY . &RHF . W7, BT, HRER, BRTe
B AR R AR (35 NE27) 70 R N ES N U ETT Y e
WEGTBE,  FH T 7K T 5 e A 6 G 0 A 5 e il A v
A EIN S, BN IER, SHRIEEILEE 1.
2 FAEEHR
2.1 A A&AF

Agilent RRHD Eclipse Plus Cis {4354+(2.1 mmx
50 mm, 1.8 um); JishAH R FHEE(A)-0.1% F FRZK %
W (B), BEEEVEM: 0~1 min, 10%A, 1~3 min, 10%
—40%A., 3~4 min, 40%—>70%A, 4~6 min, 70%A;
JLE 0.3 mL-min~'; FEIE 40 °C; #EEER 1 L.
2.2 RS

Frig R FH R 55 2 1 BRI 250 °C,
FAE 11 Lomin'; TN No, H6E 300 C,
Uik 5 Lomin ' B P, B HUE 3 500 V;
SE TR 2 5 N WA, 6 MR fe
VIR S S B0 2, 22 8 o7 W € i Pl DL I
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=1 15HPEHHAER
Tab. 1 Batch information of 15 kinds of Chinese herbal
medicines

B Eipu e =
1 HoFs 201806
2 BAFIR 201811
3 BEF 1609184
4 SAETR 201306
5 ST 201204
6 Sik 201504
7 Hiu ki 201703
8 Kk 201202
9 EA LT 201102
10 Sl 201610
11 KHTF 201804
12 e 201605
13 EIF 201302
14 R Bk 201802
15 b7 R 200301

2 61k HE UPLC-MS/MS 417 5 #
Tab.2 UPLC-MS/MS parameters for the 6 compounds

ey w/ BEET W H TET fliERe
min mlz JE/V mlz Y
BRI 0902  169.0 109 1250, 79.1 12, 24
BETRWPEE 2790  183.0 124 1240, 78.1 20, 36
fof LR L 3291 633.1 210 301.1, 2750 40, 36
BWRTMLEE 3681  197.0 124 1240, 1689 24, 16
IR 4323 301.0 175 284.0, 2290 32, 28
33-0-HI3E 4799 3290 129 3140, 2990 16, 28
AR

2.3 WA

2301 XREEBENEH S KRERBULE TR .
BETRTPE . MR, WETRAE. ¥
R . 3,3-0- WAL AT GG &, 208
50 mL T, I 70% F A A CHE TR A R T
3,3°-0- " F LR AL TR FH — FF IV BN fit ) O 7 B¢
BAEE, SSRGS, S BESRE

RGBT, 70% H I AT I R 4300
102414, 10.28, 438.40, 937.66, 1599.84,
61.47 ng-mL~" IR A X BT W o

2.3.2 LS RAIEIRS R PRI SRR (G
=54 02 g, EHEHIZMT, KEMAL
3.6%HCI i ./ 50 mL, FRE i, fndal i HE i
2 h, A, T 3.6%HCI 14 2P 2 sk 26 1Y o &
Ueit, KEEEBGE R, H 70% RGBS TR
B, #5), FH0.22 um ALIERE ISR, BRERIEW
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RIfR, EHFREMHPEE TR, WETRTEE.
WETROEE . BEAERRA 3,3 -0- W ILREIERR &
HIAE

R B FREURE AR R G =52 0.2 g, B HZE
M, KS M 50% 05 50 mL, FRAE B,
AR 30 min, B2, ] 50% L EEAN R IR
Fii, Uik, RS EBGER, H 70%H R R E
SRR, 25, F10.22 um fUFLIERE g, Husk
VR, BIAS, 3R R PR B R A I
2.4 ZMEXRFRFEE. KRR S E R

K B “2.3.17 TR IR A 6 I8 I TR

i, 70% FH RS e B R 40k B o BRI,
SIBERENNE , DA T AR (V)% R B (X, ng-mL ™)
PEATERMEIRNE , AR A 3 Aot A v B A o A R
AR LA 10 B AR FE A e PR, 25 R L3k 3.
2.5 EAEE A

e 2 W R — TR A R AR 1 pl, A
o6 W, idsRgEmEMA, SR ER, WETFR. &
BFRTES . FTHER . WE TR . AR .
3,3°-0- W BB AL TR ) i 1 AR RSD (H. 73 il
0.85%, 0.97%, 1.02%, 1.11%, 1.20%, 1.08%,
RSG5 B R AT

| ]

1 2 3 4 5 6
t/min

1 2 3
t/min

1 SHEEAFEREB)W S E R 6 E

2 B 2
1 23 45 6 1 2 3 45 6
t/min t/min
L L
1 23 45 6 1 23 4 5 6
t/min t/min
'6 ’ ‘6
}
L AL
1 23 456 1 23 45 6
t/min t/min

1SR BEFRR; 2-RETFRTER; 3R 4B FROMN; S-HAERR; 6-3,3-O-ZM IR .
Fig.1 Multiple reaction monitoring chromatograms of reference substances(A) and sample(B)
1—gallic acid; 2—methyl gallate; 3—coriagin; 4—ethyl gallate; 5—ellagic acid; 6-3,3’-Di-O-methylellagic acid.

®I oMhLAMWAETE. HXARLK. AUTEEH. RNRFZER

Tab. 3 Calibration curves, correlation coefficient, linear range, limit of detection and limit of quantification of 6 compounds

waEY Gy r LM /g mL! KB /ng- mL! EEfY/ng mL!
WEFIR Y=44.64X-1311.74 0.999 6 25.60~1024.14 0.85 1.71
a1 g Y=185.48X-18.20 0.999 7 0.26~10.28 0.06 0.13
Ao FL o Y=14.50X-10.40 0.999 8 10.96~438.40 1.10 2.19
W1 BE Y=100.39X~1 649.68 0.999 9 23.44~937.66 0.23 0.47
YA TR Y=5.42X+71.96 0.999 7 40.00~1 599.84 0.40 0.80
3,3°-0- W KL b2 b R Y=124.73X-188.39 0.999 7 1.54~61.47 0.31 0.61

o E AR 22 2021 4F 5 A4 38 454 9 )

Chin J Mod Appl Pharm, 2021 May, Vol.38 No.9

-1057 -



2.6 HEMERALE

BB FRE A S 201302)29 0.2 g, FATHURE
24 6. 4%, A3 “2.3.27 TR r gl & BHA IR,
HEREIE , 4SRN, BRI, e FIRPEE. K
B TIROHES . AR . 3,37-0- I ILEEAE R A HL T
SN 12477, 0.021, 17.442, 8.417, 1.094,
1.306 mg-g”', RSD 735k 1.05%, 1.52%, 0.91%,
1.01%, 1.32%, 1.09%, FHEHERERL .
2.7 FUE Mk

KR “2.6” TR 2 FEHRSIARSS 1 ul,
AT 0, 4, 8, 12, 16, 20, 24 h HERENGE, 4559
WREE TR, WE TN, WE ROl B
62 . 3,3°-0- — H BERF A 1R AT L 5T 0 1T AR Y
RSD 73514 0.87%, 1.01%, 0.76%, 0.97%, 1.25%,
1.41%, FAMHKSEEAE 24 h WRATE
2.8 JRE ISR

2 B ECE A B B TR S (LS
201302)29 0.1 g, “FATHUEE 21> 6 1y, EHIEHIE
R, 3B S A1 I 53 45 i 1 %) Bl T T
W, R “2.3.27 IR 7] A IR [RliicR
W, SRR, Z5RER, BETR. BETR
HlE ., B TIROE. FER . 3,3-0-H 3L
R AT FELRE 5 8 I R 38 23301 R 99.8%, 98.3%,

T4 ISHFHMF 6 MAFE KL B EENELE R (n=3)

100.1%, 100.3%, 100.7%, 99.2%, RSD {ti4>%1k
1.11%, 2.23%, 1.07%, 1.34%, 1.64%, 1.24%.
2.9 FESIE SR

KRR 15 Fhrh ik oK (0 =5 i) 24
02g, Zrale “2.3.27 WiF 7 ikl & Al i,
FPATHIRS 3y, ERENE, HTERAIE, R
FER A BT S, SRR 4,
3 g
3.1 KLk

PEIERE PR IURARRS, 5T % 1.8% HCI,
3.6% HCl Y L1, & 3.6% HCI Y 50% 4B, 50%
LB, 50% H AR R0 45 Lo PR R, 253
N 3.6% HCl I LEEXT B TR B TR R .
WETROEE. SRR . 3,3-0-—H LR Y
PEBCRY R, T 50% BRI B 5 R UK
s MAh, BT PR RN
bS5, k- B A5 PR URARIT , 32 FH -0.1%
FH 1R 7K 75 W AR SRy i 20 AR AR AT BB BE R, BV AT AR
5min Z RS OTIEIT IR R, HIBIE
fE; BETIE., BT &M, 25
A o e B AT e B v, Rl B0
e . RERERE . B . RIS S
AT T %5,

Tab. 4 Quantitative determination results of 6 compounds in 15 batches of Chinese medicinal materials(n=3)

B A =
g WETH RATRPE  RETROE Vi PONE s
AL
1 6.54 0.895 — 1.291 3.218 0.031 -
2 8.71 1.773 — 2.237 19.626 - -
3 6.52 0.576 - 0.861 3.699 - -
4 8.04 0.341 - 0.622 4.165 - -
5 6.10 0.137 - 0.187 2.746 - -
6 7.55 27.231 0.039 49.304 1 - -
7 8.16 2.367 0.011 3.363 13.051 0.108 -
8 9.05 1.822 0.004 2.964 0.237 - -
9 3.50 0.109 0.006 1.621 1.841 - 0.125
10 4.68 0.820 0.003 1.782 0.182 - -
11 6.16 2.034 0.003 17.165 2.787 0.036 0.193
12 7.34 5.210 0.008 7.040 6.362 0.019 0.694
13 5.12 12.477 0.021 17.442 8.417 1.094 1.306
14 5.68 1.218 0.002 7.277 3.644 0.089 0.447
15 5.82 0.666 0.735 2.538 1.294 - 0.326
VE: KSR THETE 105 Ol “—"—E T Kl R,
Note: Water content was determined by drying in an oven at 105 °C; “~"—less than LOD.
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32 RS540

BRI M 2 AFAE T rh 2, SRSk
WA EEM TR, 540 R, W
URAHDG, H& i IRTE— @ B B ] iz 2k
2GR R 52580, ABFITIEEC T BA k. 8K
fifi o M. FERS . 48 REDIRERY 15 A UL 254
P AATINE . R 4 AT, SR Ea
—EEMNEETFRMEE TR, AT
W& ERm; NEREIME, SAMPERE TR
LEREGEYSTRE TR, MEETRFBRN S
FAXTEAL, YL B+ O BRTEZS A
ATREA X B, Z LB XAETE s SEAERRRR 1
AR AN, AR, HUEZ RN
T, R AE RIS 545,
ZEE N E R, AR KI5
KR, (AR5 3,3°-0- W LI IR |
TR 2 Fsisr & AL, A5 T
srpgyrp, WLIBIW RS R EHARER
ERHF . WF. B MM RER 4 A 2irfk
ERATAIXT R, WEA LR 6 M, nlhHE
i 2% 20 AR A A7 Lo R SR 4 L 2 2 AR

AWFFE ST ) UPLC-MS/MS 7775 R AT
WEREE R, ST R 15 Ahvhgibrh 6 R TR
A B P e A, [RIR, IR Rl ) 2 A
A MRS rh 2 A B b 2 R T E ST
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