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Determination of 6-gingerol, 8-gingerol, 6-shogaol and 10-gingerol in Ginger Total
Phenol Soft Capsules by UPLC-QAMS method

LI Lifang, TAN Xiaoting, ZHANG Yibin, ZHOU Yanlin, ZOU Xun
Guilin Sanjin Pharmaceutical Co., Ltd., Guilin 541104, China

Abstract: Objective To establish an analysis method of 6-gingerol, 8-gingerol, 6-shogaol and 10-gingerol in Ginger Total Phenol
Soft Capsules by UPLC-QAMS method. Methods The separation was performed on Acquity UPLC HSS T3 Cis chromatographic
column (100 mm % 2.1 mm, 1.8 um) with gradient elution using acetonitrile - water as the mobile phase. The detection wavelength
was set at 220 nm, the flow rate was 0.3 mL/min, the column temperature was 30 °C, and the injection volume was 1 pL. Using 6-
gingerol as the internal reference substance, the relative correction factors of 8-gingerol, 6-shogaol and 10-gingerol were calculated.
Results The average recoveries of 6-gingerol, 8-gingerol, 6-shogaol and 10-gingerol were 101.10%, 100.98%, 100.39%, and
101.32%, respectively, with RSD values of 2.12%, 2.00%, 2.40%, and 2.03%. There were no significant differences in the detection
results of 6-gingerol, 8-gingerol, 6-shogaol and 10-gingerol in Ginger Total Phenol Soft Capsules when calculated using the external
standard method and the QAMS method. Conclusion The method exhibits high accuracy and good repeatability, providing a reference
for the quality control of Ginger Total Phenol Soft Capsules.

Key words: Ginger Total Phenol Soft Capsules; 6-gingerol; 8-gingerol; 6-shogaol; 10-gingerol; UPLC; QAMS

A 2 A I R e A = SR U AR e 1 BUAT BTEARHEL L — Y 6- 2 B N g B fds, T
HANE LMK h R AR T2 iE T 8CE A (PEZ) 2025 SR8 2R A2 2454 [F 22
L GBI, JRATHGE B TR EREL. LT € 6-E R 8-EHER . 10-EHERN. LA
FHRMRIEN - Hm Ve R W AL S5 6- 20 B RYIGH. T T ZRmEE, AFK
8-%My. 6-ZEMM. 10-EWHRRIETIR . PUE. PRI PO LEZ2 5K, B R 42 1 DA 4 T
B UL BRI SRR B RSV FIVE R I A B, RTEEAA R 4y

Wi BAER: 2026-01-28

TEEENY: W05 (1986—), Zr, g LR, Wit, AFEdZy (RIKZ) HZMK. E-mail: 393375677@qq.com
HBIEEE: 40 W (1976—), 5, PR, WL, MWFEHAHATR ST AT . E-mail: xunzou@hotmail.com



+ 1980 * HABETH 20267 H

LR S

Drugs & Clinic Vol. 41 No. 7 July 2026

Zgbt b 25 560, TR 6- 3 A T ko T A
i I E A, B2 A [RID e BT B A
FRAE P, UPLC BA M2 Pull = R E
PR, RIS 24 52 Ak 2 b 22 i ) PR 4y B AN
o), —lZ 3 (QAMS) B 0l 5
FoAt o AR RS IE R 7, R FH B — X L e Rl 2
FRATE R, WA SA . PR, M
Hh 24 e ) R ) o ) R A B R A 0031, e
I, AHWFFTES UPLC — I 2 ik I AE 22 By
JEHER 4 FhEMSr 6-LH R 8-EM . 6-E 0
Wy. 10-220y, JrikdEmnrE. EEME. AR,
AR R R B () TP . R ARSI SR A
A

1 UEE5RG

Acquity & = ROBAH 1154 (Waters), Vanquish
HE R AR 384 (Thermo Scientific), #w4%#8
FREE R (RILTHEANEERA D, HFRF
(Mettler Toledo) .
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FEPE ('S 111833-202408, [FiE7r%L 99.3%) *f
R 2 | R 2 A E B TR, 6-Z2 AT XS
T8 ('S 20AN0714-SL-01, Jii 55341 96.6%) 1
H Standardpharm Co., Ltd.. At | ZJERF1$5 2 ta
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Hrati

AR HE, FUME 0.3 g/kiL, g5 S1~S15,
#5 250907. 250101, 250401, 250502, 250601+
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Acquity UPLC HSS T3 Cjs i (100 mm X
21 mm, 1.8um); WAL (A -/K (B),
BREEVEL (0~25min, 30%—58%A; 25~32min,
58%—62%A; 32~33min, 62%—85% A; 33~38
min, 85%—87% A; 38~39 min, 87%—95% A;
39~50min, 95%A); M K: 220 nm; A
4 0.3 mL/min; 830 C; #EFEE 1 uL.
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0.2. 0.5. 0.6 mg/mL VR AV, BIf5.
222 MHAGIEBR G & BUEZ SBMRIREL
05g, ETHIMMY, FEMA25mL FEE, FOE
SR, AL (T% 800 W. i# 40kHz) 15
min, A, FFRE ST R, F R AN R JRR T
A, vE, EeREM, RIS
223 BAVERE SIS AR 2 A A 3R
Qb 5 SR A 2 R () AR N A, H R A
TR ) £ 00T 7 92 2% B A T R
23 TREMRI

3 VRS B R OGS R S AR 2 ST Bl B
I BHERE S B N i, e,
DL 1o 25 B HIVEAE S VAT 55 0 HE S D A 7 Ak o
Ik, FRIEEEA T,

1 3

| 4
J_d_W,Lﬂ“_,_%LJL,AILLJ_LLL A
4
1
T :
0 10 20 30 40 50
t /min

1-6-LHE, 2-8-LW), 3-6-LMM, 4-10-%M.
1-6-gingerol, 2-8-gingerol, 3-6-shogaol, 4-10-gingerol.
1 E£ZREEREKEE (A). BEXRESE (B) MEAMHE
@ (C) # UPLC &ik[E
Fig. 1 UPLC Chromatograms of Ginger Total Phenol Soft
Capsules (A), mixed reference substances (B), and negative

sample (C)
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Table 1 Linear relationships of components

D% EVEpyE r LM /pg
6-LHHE Y=65.0630 X—6.754 8 0.999 9 0.0841 1~5.046 7
8-%M Y=67.339 0 X—2.232 3 0.999 9 0.0274 6~1.647 4
6-F Ml Y=115.900 0 X—11.079 0 0.999 8 0.0701 1~4.206 7
10-Z B Y=51.456 0 X—4.849 7 0.999 9 0.0743 1~4.458 5

25 RBEERK

B AR 22 S By O B A A R (s S 1 s
HEIE 6 IR, 03k 6-LH . 8-E M. 6-Z /A
10-ZZFHE AR, TH 55 4 R S AR 1) RSD
B354 0.16%- 0.93%. 0.15%- 0.12%.
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AR 22 AT i B AR A (5 S 1
SIFE 0y 24 4. 6. 8. 104 120 24, 30 h #EREN
S, BT 6-E R . 8-y, 6-FEIHY. 10-35
Mg, THEMS 4 Do kgAY RSD fH
IHIN 0.91%. 0.82%. 1.05%- 0.92%, 4iFEH,
R VAT 30 h P sE A e PR U .
27 EEMRAE

HAE 22 By 3R T (SRS ST 6 1y, il %%
PAAIETR, WE 6-FBER . 8-FM . 6-EAHM.
10-ZMg AR, A 4 SR 5301 RSD
fH5 9N 1.32%. 1.47%. 1.66%-. 1.33%.
2.8 [EWEIRALE

AR 22 By I 3EAE T (SRS S 6 1y,
025g, FEEME, AN 6-LH R, 8-ZMH. 6-
LRy, 10-22y 0t IR 8.4112., 2.7457. 6.337 1.
7.4309 mg, il B U, R, THEENR
x, iR 6-LPER . 8-EW. 6-LMEM . 10-ZF
SRR 504 101.10% 100.98%. 100.39%.
101.32%, RSD fH7 5N 2.12%. 2.00%- 2.40%-
2.03%.
29 MHEXMRIEERTF (fu) BOEL

S 2R M AN [R) TR BB 5K R S A R e 45 SR, L. 6-
LHRFZNNSY), THEERBN fol), EE A
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Table 2 Correction factors for each component
fsii
1 2 3 4 5 MM
8-Z Wy 0.949 0.962 0.966 0.967 0.967 0.961 0.89
6-ZJ7M 0.579 0.573 0.568 0.565 0.564 0.571 1.09
10-#W  1.266 1.268 1.268 1.267 1.267 1.267 0.08

5%y RSD/%

210 foimtAMEER

2.10.1  A[EETEACE I EIEFEXT fo R 7R
Vanquish & &5 8GR AH AU Acquity & 86 AH
R R % B, KM ACQUITY UPLC HSS
T3 Cis (100 mmX 2.1 mm, 1.8 um). Endeavorsil C;s
(100 mmX2.1 mm, 1.8 um). Tiank Cig (100 mm X
2.1 mm, 1.8 pm) 3 PR AR E & o AR
ERHF, g5 W% 3. RSD {HI/NT 3.0%, KWL
BEER

R3 TREIBIEBEFERENE LI foi BT
Table 3 Effect of different chromatographic columns on

fsion different instruments

(i -
8-%My  6-EMM  10-EM
Vanquish HSS T3 Cas 0.961 0.571 1.267
Endeavorsil Cis  0.973 0.589 1.276
Tiank Cus 0.966 0.568 1.268
¥ 0.962 0.579 1.278
RSD/% 1.120 1.590 0.920
Acquity HSS T3 Cus 0.987 0.559 1.336
Endeavorsil Cis  0.979 0.556 1.282
Tiank Cis 0.945 0.540 1.279
FH{E 0.970 0.552 1.299
RSD/% 2.300 1.900 2.470
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2.10.2  AFEAFEEXT fo W2 fEA R 25,
30, 35 CHMTF, MES R HEIERF, 231
% 4. RSD HI/NT 3.0%, EWLEEER.
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Table 4 Effect of different column temperatures on fy;:

D% Jo RSD/%
25°C 30°C 3°C ¥HE

8- 0.963 0961 0.946 00957  0.95

6-2 075 1 0578 0571 0582 0577  0.92

10-Z 8 1295 1.267 1.288 1283 111

2.10.3  AFEMABURERXT fo s EA FARFR
5§ 0.28. 0.30. 0.32mL/min &1F T, 5% & o1
KIER T, 455803 5. RSD /N T 3.0%, FH
TLREER.
=5 TEEIRREX fo B9S2
Table 5 Effect of different velocity of flow on f:

Ry J RSD/%
0.28mL min! 0.30mL min™ 0.32mL min™ %J{H
8-Z 0.946 0.961 0.953 0.953 0.78
6247  0.576 0.571 0.584 0577 1.11
10-#/y  1.295 1.267 1.290 1.284 1.14
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K AR A G U 8 7E 190~400 nm I KK
BRI BT & B IERRE, 45 R EoR b
FRIXT HE ot 75 X0 I 2 T U (19 S 15 P — B8 #E 220 nm 38
KT, aikgfiane, BaRINEER Y2
PR TRIA, HHE 220 nm ARSI o R IR -
K O - KPR BIAR A RIFEATHEE, KILLLL
i - A IRBIAR AT A B Ve RS, %5 B B R
UF VEIEREAE, Ay BACR RAF, PRIGIE A i s AE
E&.

®6 LEDEMPRET -ERE. 8-EH. 6-E/HE
10-ZBNELR (n=3)
Table 6 Determination of 6-gingerol, 8-gingerol, 6-shogaol
and 10-gingerol in Ginger Total Phenol Soft Capsules (n = 3)
8-%Mi/%  6-ZMi/%  10-%H%
ShFE QAMS 4hFRE QAMS 4hr QAMS
S1 2.826 1.119 1.097 2.624 2.595 2.814 2.806
S2 2.058 0.818 0.802 1.906 1.885 2.040 2.034
S3 2908 1.157 1.135 2.695 2.665 2.895 2.887
S4 2.162 0.362 0.355 0.872 0.862 0.797 0.795
S5 2.370 0.398 0.390 0.963 0.952 0.868 0.865
S6 1.807 0.296 0.290 0.731 0.723 0.662 0.661
S7 2210 0.892 0.875 3.021 2.987 2.303 2.296
S8 2324 0.935 0.917 3.170 3.135 2.417 2.410
S9 2494 1.007 0.987 3.412 3.373 2.599 2.592
S10 1962 1232 1.208 7.531 7.446 3.174 3.165
S11 2127 1.350 1.323 8.187 8.095 3.421 3.411
S12 1936 1229 1.205 7.453 7.369 3.116 3.107
S13 2.653 0.654 0.641 1953 1.931 1.616 1.612
S14 2993 0.729 0.715 2.173 2.149 1.781 1.776
S15 1.949 0477 0.468 1.425 1409 1.167 1.163

5 6-ZHE%

3.2 I mIRREH & IERNIEE

PR LR AR BOA RIS IR, 45
TR U 7S B RE B S A bR H AR
B EGEAENTE (0. 15 30 min) XTHREURCR
frsZm, 45 B 15 min BD AT 4 Fh B AR R4 $REL
SE4T, JERSREUN AR WS R THR IR, Wi
FEARELSS (8] 4 15 min.
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(25~35 C). AFEAEFGE (0.28~0.32 mL/min)
AR ER R, Jrikim Y R AT .
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I FE ) i AL S
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