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Processing technology of Zingiberis Rhizoma Praeparata based on UPLC
fingerprints and quantitative determination of index components
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Abstract: Objective To optimize the processing temperature and time of Zingiberis Rhizoma Praeparata (ZRP) according to
ultra-high performance liquid chromatography (UPLC) fingerprints and the contents of 6-, 8-, and 10-gingerol. Methods Samples
were treated by stir-baking in sand method at 180, 185, 190, 195, and 200 °C, stirred for 6, 7, and 8 min at each temperature,
respectively. Then the fingerprint similarity of the samples and the contents of 6-, 8-, and 10-gingerol were determined by UPLC
method. Results The similarities of the two samples at 195 ‘C for 7 min and at 195 C for 8 min were the highest, 0.995 and
0.994; While the contents of 6-, 8-, and 10-gingerol of the two samples were the lowest, 5.792 and 5.412 mg/g, respectively.
Conclusion According to the similarities of the fingerprint, the contents of 6-, 8-, and 10-gingerol, and the apperance of the processed
products, ZRP should be better processed by stir-baking in sand method at 195 ‘C for 7 min.

Key words: ultra-high performance liquid chromatography; fingerprint; Zingiberis Rhizoma Praeparata; gingerol; stir-baking in sand
method
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Waters Acquity UPLC H-Class System, AL
Acquity UPLC QSM . Acquity UPLC Sample
Manager FTN. Acquity UPLC PDA Detector DL
Empower 2 T {F35%%5; KQ3200DB HUiH /& v A% (VT
I UL AT R A H] D DZF6050 Y IL3 44
i CREHREET T %) D; SQ2119B M Z it &
B AL C R FL PR PR A WD f T
B (2 kW/220 V), HoARZS AR AEM IS8, Hab
20 HEkTf . WEETE. T AR AR,

6-FMy (L5 23513-146). 8-Z (HIb'5 23513-
088). 10-ZEMy (b5 23513-157) X I T 5 i

T CE#) HIRATR, 4 'H-NMR. “C-NMR.
MS. IR Fl UV SEHERM AN LS5 fe AR s
TRk s Ay, WEmAE—4iEmA 6-. 8- 10-
LR B 5 98.79%- 98.81%- 99.13%. 0.2
um FHFLIEE (R EMRIE A R AR, LN
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SEARFNII A W4l LRSI T2 A IR A
BHEF AR T G RE BB R, S22
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6.0 cm. TEfE 1.5~2.5 cm. B 0.3~04 cm),
HU—se i, 4% (P EZy ) 2010 GRRHT S VI IR
KA ME T, AR ZRVENNE Bk, R 22 7 iE
PR AL 2 AT, AR T R IELLRRE 3
WRCERR BB 12 WD HFRT 0.1 g M BCEA TR,
£, %H.

PRI R T 224K By 100 g5 7k 15 4. B
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1.0 om Abiff B B M IBHREEE, I T2,
AR 23R 6 1A 5 I T R THT S A (0, ST AN,
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Table 1 Processing technologies of 15 batches of ZRP

Fed BRI/ C o IBEIRE/min | RESY RPERRELE/C O ABHIRE/min | BEGL KPEREEE/'C O KIS [)/min
S1 180 6 S6 185 8 S11 195 7
S2 180 7 S7 190 6 S12 195 8
S3 180 8 S8 190 7 S13 200 6
S4 185 6 S9 190 8 S14 200 7
S5 185 7 S10 195 6 S15 200 8

2.2 AEKOEHIETE . kb EIRE EZERH M UPLC 38
Y EEE L

220 EIEAEDY ikl Waters Acquity UPLC
BEH Cig 1 (100 mmX2.1 mm, 1.7 pm); JBhAA
CNE-IKEHL, BREEVENL: 0~10 min, 3 :97; 10~
15 min, 85 : 15; 15~18 min, 100 : 0; 18~20 min,
97 :3), KIPEK 280 nm, KU E 0.35 mL/min,
FEIR 35 °C, #EFERE 2.0 uL.

2.2.2 TR IR R SRR . 6-

LW 8- A 1022y 0] L o =, ] oxed B )
WATRA s T2 BT OG B S B2 &, n
Pt 1) BT L VR 2 T A 22 28.65 pg/mL. 6-Z
87.55 pg/mL. 8-} 13.82 pg/mL. 10-3£) 34.20
wg/mL [P A5 HE Sl

223 PRSI RIEIE T RS
WO G, R R I 80 H . B T A K £ 0.25 g,
FEEME, 2nE BT, MAHEE 10 mL
FRoE B, A (150 W, 40 Hz) 25 min, /4,
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SEVERE 6 U, 0 OIE R . 45 R 14 A EEAAEIE 1)
RSO B B ) FAR G U AR 1Y) RSD 43 /M1 0.3%
1 1.5%, FRULHRGHE R
225 EEMRK  HUSIS (200 C. 8 min M13%)
P 6 43, F% “2.2.37 TR Jvdibil 4 (ks i,
FEI 2,217 TN A S AR T, il s g A
GERARW], T B0 UG (R AT LR B IS R FTRE X 0 T
FUP RSD 43 /T 0.3%F1 2.5%, 5 e g il
2.2.6 FEMERLE KRR ST (180 C. 6 min
M) PERSER, TG €227 TR ARG
0. 2. 4. 8. 12, 24 h #tFEorMT, Wik, 45
R, 14 A TG (VAR OR B I [R) FUAFDOS U
TR RSD 23 51/ F 0.5%F1 3.0%, & IR i
W 24 h WEEATRE .
23 6-. 8-. 10-=ERRINIE
230 (OREAME S SR 7 VED O A 4 Rl
WSt S At — AL, 13 B B A F (Al 4 1
A A Waters Acquity UPLC BEH Cig A (50 mm
X2.1 mm, 1.7 pum); VRENAHN CIE- KW, FhIE
Yeli: 0~1min, 40 :60; 1~6min, 65:35; 6~
7 min, 70 : 30; 7~9 min, 40 : 60; K JllJ% K 280 nm,
PR 0.25 mL/min, 1 30 C, HEFEE 2 ul.
2.3.2 WSS AR R R
T “2.2.27 TR 6-% My 8-Z2 My Al 10-22 1) i i
REIE 5L, 0 R BT S B 23 A 6-22 1) 87.55
ng/mL. 8-y 13.82 pg/mL A1 10-3£} 34.20 pg/mL
(VR T L AR

PR S £ ) “2.2.37 T
233 LMERRFEE  SlkEHERI “2.3.27 LR
A RS 1.04 2.04 3.04 4.05 5.0 uL, Fghit
FESREERE, D e AR, DA i e fh FRAR 70 (YD
SPHOREWEE (X0 SATLIERA, 258K 6-3%
Wy fE 87.55~525.3 pg/mL (#=0.999 9), 8-ZEM{E
13.82~82.92 pg/mL (r=0.999 9), 10-Z M1
35.20~205.20 pg/mL (r=0.999 8), JH K ik
TR R R AP IR R
234 KSR TIORA N SR 2 uL, &
SEUERE 6 IR, 6-1 8-+ 10-ZEMy i B RSD 43514

0.37%-+ 0.66%- 1.80%, & HIIXAHHE 2 R UT o
235 FErilE: HUSI (180 C. 6 min #33%)
BRI, 7E 0~12 h PNAERE 2 h BB 1 K, 115
6- 8-+ 10-ZEPIE A RSD, 4543754 0.68%-
1.15%- 1.25%, RIS 3 B2 o 76
12 h WELE

23.6 EHEMRAK HUSI5 (200 C. 8 min #B3)
FEG 6 43, 23 9% “2.2.37 TR 7 ikl AR il
W, AE “23.17 TR AR 6-1 8-+ 10-ZH
JRCEAY 01 RSD 4394 0.20%+ 1.07%- 0.65%, %
WZ i E R M R AT

2.3.7  EEEICRRE:  FREL S11 (195 °C. 7 min
D M 0.2 g, KE%FRE, 356 41, 70E 10 mL
R, AKX S ESBOE R, 1% “2.2.37 WTR
Tk ARSI, T “2.3.17 TR i 441
s THEAE 6-1 8- 10-Z M P34 [HIC 3 23 5l
96.11%-+ 98.10%-+ 97.92%, RSD 4374 1.33%.
1.65%- 1.88%.

24 GRHM

2.4.1 FAEFRGUEIENE B 15 ROy, %
“2.2.37 TR I AR, AR “2.2.17 UK
S SAFRIRBEFEA I, e, SRS 14
A kg, FRA Sl 4 AN, 2T 2
(2 G, 6-F£M (5 T, 8-EM (6 Fig) A
10-Z205) (10 S0 . JRA X I RN S B A A
[ UPLC @itk LA 1,

242 6-. 8-, 10-ZEfyw mIE

5
A 2 10

7 “2.3.17 1

14

JL 2 67 10
PR SR O OO OO 1 -3 R
0 2.90 5.80 870 1159 1449 1739 2029
t/min
2-EW 5-6-3%W)  6-8-%Wy  10-10-Z

2-zingerone
1 REXEM A) fieEEREFER B) 89
UPLC &iZ[E
Fig.1 UPLC chromatograms of mixed reference
substances (A) and common mode of ZRP (B)
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NIRRT, 7 RR RO B AR e
WA 2 uL, ABEEFERREERE, DRI, 4iRE
B, BbISSAE R 6-1 8-1 10-ZM) 5 oAb 43 7 2
FERLAF, TR AT S3 M ZERE A e i LA 2.

1

t/min
1-6-%W)  2-8-%M)  3-10-%W)
1-6-gingerol 2-8-gingerol 3-10-gingerol
2 REEMXR&E (A) W S3 =R (B) BY
UPLC &i&[E
Fig.3 UPLC chromatograms of mixed gingerol reference
substances (A) and ZRP sample S3 (B)

2.4.3 UPLC $FIEFREUEIE A T . AL VPN A
SERIES RS 15 RSO BHR S L
“2.2.17 TF Ak AR ERE, sk Eul R, SR
UPLC B3 L ATA # UK TN Ch 2t i de gr K]
HEAALE VR RS (2004A) JRD) B, LIS SIS
FE o EIEE A 2 BOE I T FR ST IE, X &4
P 1) S s SO AT 0 b, W T 14 AT 0,
HRHT THIRUE TR, 450 W 2 fE 3; 4%
“2.3.17 TUR Iyt +26 80 15 R 31T 6-+
8- 10-ZME &E, Z4RINE 2.

ME 3 Mg T LG, 15 MR
UPLC frgU i 2 S (i) il #2
STNINE TRach P it = H R ETR S e A A
fieg U T ARt Bt 2 AR A, 3 SRR ARy 4 B — 3,
FEABLRE DPAN 4 S v L, 4] 195 °C 7 min #1195 C
8 min, 2 {hFF S AR SRR, KT 0.99, UiEA
N PALE J 73 HE R o i 1 R 5 0 B R 0 P it e Ay 2
o SER O T ) 6-1 8- 10-ZE My F i It
TTIE, 3 MEmPSEN 8384 mg/g. MK 2

F2 15O RMFFERSEIEEOE 3 MEMHE
Table 2 Similarity and contents of three kinds of gingerols
in 15 batches of ZRP samples
T 53 4/ (mgrg ™)
6-%£M) 8-y 10-£M LM
S1 0.986 5.041 1.135 1.132 7.308
S2 0.961 4.637 1.179 1.217 7.033
S3 0.977 4.578 1.032 1.751 7.361
S4 0.952 5.025 1.125 1.293 7.443
S5 0.990 3.842 1.092 1.579 6.513
S6 0.977 4.608 0.983 1.088 6.679
S7 0.985 4.719 1.019  0.953 6.691
S8 0.987 4.347 0.919 1.255 6.521
S9 0.988 4.263 0.820  0.954 6.037
S10  0.984 4.048 0.895 1.124 6.067
S11 - 0.995 3.358 1.132 1.302 5.792
S12  0.994 3.442 0.852 1.118 5.412
S13 0.938 4.524 1.061 1.337 6.922
S14  0.990 4.06 0.800 1.284 6.144
S15 0974 441 0.975 1.002 6.387

Fedh AL

0 2.90 5.80 8.70 11.59 14.49 17.39 20.29
t/ min
4 15 fEZEHME UPLC $HEIR QU EIE
Fig. 4 UPLC fingerprints for 15 batches of ZRP samples
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LRI N, 3 Fh2Emy i) SIS T FEIE
B, AR S 195 °C 7 min 1195 C 8 min 2
P RE LY 3 FhEm B AR . SRR SR i AR
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2.5 IHERIE

N T XA T EHA TR, A BRI T2 3 4,
03 100 g, FEWBERAAE TR 195 CHPZ 7 min, JF
F STV ) 2 AR S A BOEAT UPLC i SC IS U
o GER 3 U RE S0 R AL I AR ALEE 43 53l ok
0.995. 0.996. 0.995: 3 Fh=2My ¥ S & 737l 2k 5.633.
5.548. 5.788 mg/g, KWIATLZIE. WEE, BEE
PELT
3 iTie

(P E 2580 2010 FERR—HBRE M 22100 L 6-
LM EEAERLST 030%2, FRlEHREMK. T2y
(1) 245 30 38 T 5 27 B3 A R 2 1 P T A 4
(1), DLkt AHEARS 1l 53 1 R AR A 15 DN 22 F8 b 1
HGE A EVER T 25 ) iR B kR A EL,
SRS, P E A sE s ST R O “m”
PR TR AEANFRR B s, D2 Zhak. i
PRITRUBE 2 A 2, IR AR BRI AR AN R 4
LA N o 22y 22 P B B0 1 A B4 O3
2, WRZMEIEGEIA . 20 4D 80 8%
A, B AR 0 S L R R 5y T 450 2
HAERMCT KEFTT, UFSEEmy A0 BRI
B i fIG 4 T2 (2 AR S RIS, S
BEIRIR T (ADP). feDUMGER (AAD. B LJIRER.
JR D 5 B ot /NSRS R A I E A, B A
L/ R P 4 il 0 P R AR 25 e AR AR 9T
Bor, EWE—IEHM. AW, AR ] L
PRGN PRSI0, T3 20 i b o M 25
Ja . HoEgR 2 ks I R IR D, XN xS
LR AR P R PR, SO
INBRRAERE D)0 T9 A A DG o Mt e e A 1 22
BATPUE R 7 B0, fdvi i, xdh
IR DR TR .

S A6 o A 2 (1 B D) R R R AT T PR G 5
22, MTRNEJEAE 180 “CLL NI, FFE ] 20 min
PLEAREIAS] (P EZYH) 2010 SRR FHE o
X F-H0 2 (il 5 FH B[] 2 B S a0 R oy il 5 58 T H

FE-7K S FHIE-0. 1% R KR SIE-/KFN 2 06-0.1%
IR KV 4 Pl Rge, 45K 0L G- /KEE
Ky FIBPAHARR . AL PR, AR R
KRLEAHR AT AT T 452, e SCh itk
AP B, AT, EARHERR SR
ST 3 Foh S ) ) B0 5 o A SIZ86 5 57 () M9 3% UPLC
R EFR S0P RS RN R I 5 3 P 22 [ S B 43 1K) 7 06t
TlEZrRH L 2R —ENSH R, M
i (PVREEFR S B 5 LU 4 . ARUURN 3 Fh 22 =k
IINT, AN R] B A2 ) F e 140 G 1) ) R0 A e
TERZRHIN TESE, MmN ZLGESHE.
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