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[ Abstract ] Objective: To establish the quality control methods for the standard decoction of Zingiberis
Rhizoma. Method: DNA barcode primitives were identified for the medicinal materials from different origins;
according to the standard of Chinese herbal medicine decoction preparation principle, the identified Zingiberis
Rhizoma was prepared into standard decoction for analysis. Meanwhile, the extraction method and analysis method
were validated from methodologies, and the transfer rate of 6-gingerol as well as the extraction rate of standard

decoction of Zingiberis Rhizoma were calculated. In addition, the quality standard of standard decoction of
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Zingiberis Rhizoma was also established based. The structures of main chromatographic peaks were identified by
ultra-performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry ( UPLC-Q-TOF-
MS) to clarify the main chemical constituents in the standard decoction of Zingiberis Rhizoma. Result: All the
samples were identified as Zingiberis Rhizoma. Under the conditions established in this paper, the standard curve
of 6-gingerol was ¥ =661. 56X +2.493 3 (r=0.999 3), and the RSD was 0. 5% in precision test, indicating that
the instrument precision was good. The repeatability test showed that the RSD was 0.3% , indicating that the
method had good repeatability. The stability test showed that the RSD was 0. 4% , indicating that the test solution
had good stability within 24 h. The recovery rate was 97. 2% and the RSD was 0. 6% , indicating that the method
was accurate and reliable. 6-gingerol’s transfer rate ranged from 31. 8% to 57. 4% and the extraction rate was within
the range of 9. 6% -23. 1% . The fingerprint similarity of 12 batches of Zingiberis Rhizoma standard decoction was >
90% . Conclusion: The established quality control method for Zingiberis Rhizoma was stable and feasible;

meanwhile, the standard preparation method for Zingiberis Rhizoma and its quality evaluation system were also

established in this study.
[ Key words ]
6-gingerol
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TGTATTTATTCTGACCTCCATACTTAACTTAGATCGAGATATTG
GACATAGAATGCTAATCTTTAAAATAAAAAATGTAAAAAAAA
GGAGTAATACACTGTGACATGACACGTTCACTAAAAAAAAAC
CCTTTTGTAGCTAATCATTTATCGGCAAAAATTGAAAAACTCA
ACACGAGGGAAGAGAAAGAAATAATAGTAACTTGGTCTCGGG
CATCTACTATTATACCCACAATGATTGGCCATACAATCGCTAT
TCATAATGGAAAGGAACATTTACCTATTTATATAACGGATCGT
ATGGTGGGTCACAAATTGGGAGAATTTGCACCTACTCTGTCTT
TTACGAGACACGCAAGAAACGATAATAAATCTCGTCGTTAAG
TTCATTTCTTATACTTTATATACTTATGTATTTGTATTTAATATA
CATATATACAATCTAAATATCTAAATATGTTATACAATATAAA
TAAATATGTATGCTATACGCAAAAAATAAATAAAAAAAAGAA
GTGCTTAACATTCATTGCATCAAACAAAATAACAATACCCCAT
ACCCCGCTTAAGCGAGATATGGGTTATTGTTATTTCAGGATAT

TGCTACATTTCTTTAACAATTCAGATACACTAAGACAAAAGTC
TTATCCATTTGTAGATGAAACTTCAACAGC

Bl FEKiNEF35

Fig.1 Test sequence of Zingiberis Rhizoma
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Fig.2 HPLC chromatogram of standard decoction of Zingiberis

Rhizoma
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Table 1 Physicochemical parameters of standard decoction of Zingiber Rhizoma and 6-gingerol’s contents
6-2 R i 43 5/ %
9 77 it HER/ % R AR/ % pH
WA 7

S1 g Jif-1 MTYG-01 14. 00 0.47 0.20 42.55 5.2
S2 IS MTYG-02 23.05 0.73 0.34 46.58 4.5
S3 =4 MTYG-03 12.02 0.54 0.31 57.41 5.4
S4 =1 MTYG-04 15.33 0.53 0.21 39.62 4.1
S5 e NFYG-21 10. 97 0.50 0.28 56. 00 3.9
S6 g Jif-2 BZYG-11 12. 00 0. 66 0.21 31.82 5.0
S7 pyJif-3 BZYG-12 11.20 0.54 0.18 33.33 4.7
S8 TR G16-048 9.57 0.52 0.28 53.85 4.3
S9 =2 TRT-01 20. 00 0.49 0.22 44.90 5.1
S10 -3 TRT-02 15.28 0.52 0.19 36. 54 4.3
S11 IV BJ-0035 14. 00 0.56 0.26 46.43 4.1
S12 SN BJ-0036 18. 00 0.53 0.23 43. 40 4.3

2.4 6-EHWMEHBE AT MBI L -ZHREY
W AR IR R R AR 6-E R
R FEREHR = (ARG b 6-2 30 F & /M Bk A
6-ZHER T ) x100% ], B H & CEAT 3 i
BOEY(E R 44.37% +8.38% LEFR L1,

2.5 WERIE K 2.2.2 W RHIEN T KA
PR R AT HES) SRS KRG % L 10 mL, & F 2 &
fHE PR ZELEIM P KBRT, ZZTEE
105 °C g REFE b4 3 b, B Je s T T A b v
HI 1 30 min, B 5 R BTG IT ORI R AR A
PI4T35 5 WO B1E, W B R 11.25% =
4.11% 451K 1,

2.6 fELrENGMEST F 12 HETEIR ARG
A B HPLC 48 80 (B 3)  JF e ol i R
e 78 0 06 TG AR DA B R B I D AR E 5 A e 43k
T AN A I N 6-22 BUR IR 2 i
& 2 JRARAE 7 AN AT 0 0 R X LR R s [ A AF X6 0 T
U5 a0 e 12 Lk F 3519 HPLC (4
P BURT 0, 12 T 3245 o 1 750 F A A 1 48 & 1 33
ML 3 >90% ' L3 3,

2.7 UPLC-MS 445k

2.7.1 UPLC faif % SRJH CORTECS T3 {a i
(2.1 mm x 100 mm, 1.5 pwm) ;7 sHAH 0. 1% H iR K
WL (A)-0. 1% PR LN (B) , BEEEVEBE (0 ~ 1 min,
0%B;1 ~4 min,0% ~5% B34 ~9 min,5% ~17.5%
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Fig.3 HPLC fingerpritiont chromatograms of standard decoction

of Zingiberis Rhizoma

x2 FEREFGHHEIEXFTIEYLEERSH
Table 2  Parameters of common peaks of standard decoction of

Zingiberis Rhizoma

W5 tp/min AR BRI TR A Ui A
1 7.572 0.39 30.4 0.07
2 9.785 0. 50 23.1 0.05
3 16. 136 0. 82 23.4 0. 05
4 17.913 0.91 29. 1 0.07
5 19. 636 1.00 429.6 1. 00
6 32. 662 1. 66 130.9 0. 30
7 35. 466 1.81 139.2 0.32

B:9 ~ 14 min,17.5% ~55% B;14 ~ 17 min,55% ~
90% B, 17 ~ 20 min, 90% ~ 0% B), ¥ 1 % &



25 555 W FEXEFFFRE Vol.25,No.5
2019 43 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2019
3 12 #FE4REHH 0 HPLC 1550 H i A IUE
Table 3 HPLC chromatograms similarity evaluation of 12 batches of standard decoction of Zingiberis Rhizoma
ErRs S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 Xi}%ﬁi’éé’i
i
S1 1 0. 908 0.914 0.912 0.917 . 945 0. 904 0.901 0.919 0.991 .922 .902 0.934
S2 0.908 1 0.911 0.984 0.907 . 933 0. 949 0. 901 0.918 0. 907 .921 . 901 0.930
S3 0.914 0.911 1 0.911 0.918 . 924 0.919 0.917 0.955 0.925 .952 .917 0. 948
S4 0.912 0.984 0.911 1 0.913 . 917 0.947 0.925 0.923 0. 905 .933 .924 0.919
S5 0.917 0.907 0.918 0.913 1 . 976 0.938 0. 909 0.925 0.916 . 926 .914 0.931
S6 0.945 0.933 0.924 0.917 0.976 0. 949 0.918 0. 908 0.903 .928 .921 0.929
S7 0.904 0.949 0.919 0.947 0.938 . 949 1 0.929 0.915 0.901 .918 .933 0.925
S8 0.901 0.901 0.917 0.925 0.909 . 918 0.929 1 0.936 0.925 .934 . 996 0.971
S9 0.919 0.918 0.955 0.923 0.925 . 908 0.915 0.936 1 0.929 . 996 .939 0.959
S10 0.991 0.907 0.925 0.905 0.916 . 903 0.901 0.925 0.929 1 .930 .936 0.943
S11 0.922 0.921 0.952 0.933 0.926 . 928 0.918 0.934 0.996 0.930 . 944 0.959
S12 0.902 0.901 0.917 0.924 0.914 . 921 0.933 0. 996 0.939 0.936 . 944 0.974
PR S EGE 0.934 0.930 0.948  0.919  0.931 L0929 0.925  0.971  0.959  0.943 .959 .974 1

0.4 ml-min " JEFERE 2wl B 30 C L KB K
280 nm, WL& 4,

9

* lioass i
123&&%@1““ e

LaaAL

0 2 4 6 8 10 12 14 16 18 20

u‘lllxml; .
aaasa)

0 2 4 6 8 10 12 14 16 18 20

C
Lol me /I —
0 2 4 6 8 10 12 14 16 18 20
t/min
A. UPLC(280 nm) ;B. IE B TH#i;C. 755 THE =
B4 FERAEFFNUPLC RRIEZRBEFR
Fig.4 UPLC and TIC of standard decoction of Zingiberis Rhizoma
by UPLC-Q-TOF-MS

2.7.2 G WIS HE RN EST B 1k
B IE B TR, B IR R E O 150 °C i
ARy 4l B R, 29 R AR B R 550 °C i
800 L-h ™', B4 E R 1.5 kV, 4EFL i E K30 V,
HIEAEE R m/z 50 ~ 1 200, % 52 2 12 - Mo ME K (m/z
554.261 5) R AR, 24T 5T 5 SE IR OE o

2.7.3  RIEFRIN ORS8RI 2 bR Uk 1 R Ak L
MW 1wl A3 UPLC-Q-TOF-MS £ 4 /g 471l
&, I FIFH Masslynxd. 1 #PEXEE 788 70T 1
TIC #4753 B Ab #1 (1 3) , >k H] UNIFIL. 8 %45 &b

PR GEXT LG A BT ARG 5 R RRIE B R AR R
IHats MassFragmentTM B A 2 AL & W)
AR 437 Jo 2 R oy F 2o S ZOAR B8 o B R I 3% )
Brat % T 9 A 0 3% % 43 5 & R 7, fructose-
leucine ,3-H1 S KL 2 R, 6- 2 MU R AT TR , N-L Tk
B-maEm, DU, R, BT AH G B T #fE i DL
4,
3 itig

T TR 25 48 19 7 il AN ), JEG i 3 09 A 08 43 1
TR E R, MR R E R 6 MR
] 7= i i 12 LR 25 M B4 04T T SRR S e, Se g0 45 41
R 12 HET 2256 FE G 1 R 3277 XORIIE M X
HABIGFARERIELG MR A, 12 T 2K IS
2015 AR i 24 80) 2% R E o

22 o 1 700 5 R A 1 A S R A Y
SR 25 G 48 B B A3 0 45 SR BB P AR 1
SR B AR IR T 9 AME 2B RS IR
S PR 6-22 30 2R e i P AN 5 U W T 22 AR HE T
(A1 2 B A R AiE B L B B 00 o Gl X 12 T 22
R BR 1 3R () 48 B8 1% E AT i 58 & B, 48 a0 KRk
(18 €2 i 0 1 50 B AH XoF 3 B3 I ) 82 A B 2 S, e T
TRV R 1 e 355 U A XoF 06 T R LU B AR, e 1T AR R /D
A €0, 3 0 DU 25 5 4 R, R AR AH B AT A B 90%
15/

ARG T 3 ST 1 22 A 1 3 70 A o X I R
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Table 4 Identification of common peaks in fingerprint of standard decoction of Zingiberis Rhizoma

Noo B s G E I R MS/MS ety

1 1.28 1.00 PR CeH 0, 192. 027 0 191.019 7 0 111.008 8,129.019 3 -H

2 1.58 1.23 N-Z Bk -4 & R C,H,; NOy 189. 063 7 188.056 6 0.1 128.0353,102.056 1 -H

3 2. 11 1. 65 R CoH,N,O¢ 244,069 5 243.0620 -0.2 200.056 4,110.024 8, -H, +Cl, + HCOO
188.092 8

4 2.84 2.22 fructose-leucine C,H,;NO, 293.147 5 294.155 0 0.2 276.142 2,230.138 7, -H
258.133 6

5 3.3 2.58  fRY CoH3N504 267.096 8 268. 104 7 0.7 136.061 8 +H

6 3.66 2.86 JIINER CoH,N,04 268.080 8 267.073 1 -0.4 135.0312 -H

7 3.7 2.89 54 C,oHi3N504 283.091 7 282.084 6 0.2 150.042 1 -H

8 8.09 6.32 3-HHEKEKER C,oH,;NO, 211.084 5  234.074 2 0.5 166.086 3,136.075 7 +Na

9 14.22 11.11 FHE (6-2) C;Hy O, 294,183 1 317.1722 -0.1 177.091 0,137.059 7 + Na, + K

M2 EA 4R SR X, W T 22 09 oAb 0] B 42 41L 7 (7] REw RRPAHRNG T LG R, 0y,

ST AR I PR 6-2 B kR R R i 2008,20(12) :87-88.

BRAEBR S MRS bR 4, O R A A Wkt A L8 MACTIRSVRIRS LR LT R T L

T 5e 45 522 00 60 5 0 1 T 2 4 o v 70 I A O JCAAEAT AR LR R0 00 R 25 % [ 2009 13 5

TR 1 A R AR B B R MR T N IR A RIURIE AL 2 it 2009-03-07,

. o . N o (9] BRbAk, X%, 28, 4. 241 H b o 12 700 B9 50 56 i

SR 25 MR R B RE M O R IR R 8 T 48 S = 1. ot o 25 2 2016 41(8) 13671375,

X T IAFM B AFRRRBAIEET R 07 g e, e, 4. b 2B DNA S0 5 %

VAR s B (10, b [ b 25 2 &, 2013, 38 (2)

141-148.
(&% k] [UL] WLH B2, £ 1 #. o 2 45 507 1% 4 AR 7 o [ 25

(1] HERZHRELHRS PEARILMELGH#. —F[M]. ML 2015 4FRR— SR g g FE [T ] b [ B A 7 P 22
e A [ B 25 BB At , 2015014, 2016,33(5) :611-614.

(2] MR, 2R, B, 4. T 22 4k 2 o3 A 245 LA [12] 3ME, 8822 2R P30, 46 A S0k M b v 3% ) 14 T ¢ S
FOFFERE e [ J]. v [ B AR A8 4 %5 U5, 2015,34 (3) : MG, S o F 2 4k, 2017,23(7) .
34-37. 2-11.

(3] Mtk TE&, 202 FELERINSESEE [13]  TF/NET BRE RS HE, 25 3% 247 W % 5 % 5 vE 4 10
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