5526 #4555 W FEXEFFFRE Vol.26,No. 5
2020 4 3 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2020

HPLC 458U 15 5 — il Z2 PP A A 456 19 22 0k o 2 45 i 07 IR R R

By, B, vER, ZawW, FRERS, B4, 2ER, ang', km'”
(1. 7 PEHRF AREPHFTRLATRBRCIH P&, F5HFRZLAL FHQH
B E R FHEAIEML PG, &F  210023;

2. L AEREHAAFRAS, T EE 223001)

[(WE] B#: @ ZRWA K HPLC #5408 1%, IF 0 — 00 2237 32 [R] i 0P 220K vh 220, 6-22 3 32, 6-22 0 T, 10-22 1
8- M5 Ty, 10-22 M5 1y 1 & BEFEAT I E o F5 3% SR H] Waters SymmetryShield™ RP18 {414 (4. 6 mm x 250 mm,5 um) , UL 2§ -4l
K g 37 2h AE HEAT B BE R (0 ~ 30 min,25% ~70% A ;30 ~50 min,70% ~90% A ;50 ~60 min,90% A) , %3 1 mLemin ™" &l 3%
1 240 nm A7 30 °C, LLZEE ,6-Z2 B EK ,8-22 W) ,6-22 1 B, 10-22 1), 8-Z2 4 ) , 10-Z2 965 3 Oy 48 A3k B 43 12 37 22 IR K J 1) 4 4 B
o DL 6-ZME NS MNR, MR E B 74 2200, 6- 2200 B, 10-25 1, 8-22 A 1y, 10-28 0 T 647 & 2 D0, 60 00 30k K 3o 4%
280 nm A1 220 nm, FR: @7 T F R HPLC S8 LB  AiE T 10 AN g, 0 7 A W 347 T b5 B4 #A , 4350
L ,6-ZEFRE 8- Wy ,6- LMy, 10-2 1, 8-Z2 & W, 10-Z2 & My o X 22 6 A s F — W 2 PRk b AT 7 e , 115818 5 4 s
PG TC W] W2 R IR R B BT AR AR O DA T BRI, 25 (G, H,, 04) AR T 0.020% ,6-2 3K (€, Hy 0,) A3 T
0.050% ,6-Z M5 (C,, Hy, 0,) A7 AT 0.120% , 10-3% 1 (C,, Hy, 0,) KR 78 74 F 0.080% , 8- 4% i (C,y Hy 0,) A7/ F
0.030% ,10-Z M (C,, Hy, 0,) ANAHATF 0.050% o L5 AT gy (9 7 i MER  nT AT, S 228 3R IR A A9 5T 5 s thl 3 3L 17 7 20 5k
RIPE T7 i

[kg|R] FZok; K BMABRMAGOREE,; BaEl; —W2iTE; X ERT; sl

[FEH%EE] R22;R28;0657.7;C37;R943. 1 [ XEkdRiZAE] A [XEHS] 1005-9903(2020)05-0095-06

[doi] 10.13422/j. enki. syfjx. 20192249

[ M4 HARHHE]  hitp://kns. cnki. net/kems/detail/11.3495. R. 20190801. 1419. 007. html

[M&EHERAE] 2019-08-01 1432

Exploration of Combinational Quality Control Method of Carbonized Ginger
Based on HPLC Fingerprint and QAMS

SHI Hai-pei' , YAN Hui', SHEN Mei-yu', WANG Jia-li', HUANG Sheng-liang®, DONG Wei’,
WANG Guo-giang®, BAO Bei-hua'*, ZHANG Li'"

(1. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, National and
Local Collaborative Engineering Center of Chinese Medicinal Resources Industrialization and Formulae Innovative
Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China;

2. Jiangsu Rongyu Pharmaceutical Co. Lid. , Huaian 223001, China)

[ Abstract | Objective: To establish the HPLC fingerprint of carbonized ginger and to determine the
contents of zingerone, 6-gingerol, 6-shogaol, 10-gingerol, 8-shogaol and 10-shogaol with quantitative analysis of

multi-components by single marker (QAMS). Method: The fingerprint of carbonized ginger was established by
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HPLC. All samples were analyzed by Waters SymmetryShield™ RP18 column (4.6 mm x 250 mm, 5 wm) with
gradient elution by acetonitrile (A) -water (B) (0-30 min, 25% -70% A ; 30-50 min, 70% -90% A ; 50-60 min,
90% A) , the flow rate was 1. 0 mL-min ', the detection wavelength was set at 240 nm and the column temperature
was 30 °C. Zingerone, 6-gingerol, 8-gingerol, 6-shogaol, 10-gingerol, 8-shogaol and 10-shogaol was chosen as
marker ingredients to establish HPLC fingerprint of carbonized ginger decoction pieces. Taking 6-gingerol as
internal reference standard, the contents of zingerone, 6-shogaol, 10-gingerol, 8-shogaol and 10-shogaol were
determined at the detection wavelength of 220 nm and 280 nm according to the relative correction factor. Result
The HPLC fingerprint of carbonized ginger was obtained and 10 common peaks were designated, and 7 of them were
identified as zingerone, 6-gingerol, 8-gingerol, 6-shogaol, 10-gingerol, 8-shogaol and 10-shogaol, respectively.
And there were no significant differences between the quantitative results of external standard method and QAMS. Tt
is suggested that the content limits of carbonized ginger should be not less than 0. 020% of zingerone (C, H,,0,),
0. 050% of 6-gingerol (C,, H, O,), 0.120% of 6-shogaol (C,, H,, O,), 0.080% of 10-gingerol ( C,, H,,0,),
0. 030% of 8-shogaol (C,yH,;0,) and 0.050% of 10-shogaol ( C,, H,,0,) calculated with reference to the dried

products, respectively. Conclusion: The developed method is accurate and feasible, which can provide a simple

and effective method for the quality control of carbonized ginger.
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Table 1 Investigation of linear relationship of 6 index components

in carbonized ginger

A [m] =1 7 A r LV /mg- L
e Y =17 916X + 14 185 0.999 7 3.513 ~56.213
6-LEHHK Y =10 863X + 14 949 0.999 7  6.220 ~99.519
6-22 45 Ty Y =88 260X +167 457 0.999 6 7.644 ~122.304
10-2% fiy Y =22 943X +44 003 0.999 7  7.928 ~126. 851
8 -2 I Y =63 385X +50 087 0.999 7 3.663 ~58.604
10-2 K5y Y =67 067X +55 621 0.999 6  3.806 ~60.897
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4.1% 5. 5% , 2 BIAH R 1E R 578 A [R) g R0BAH
5 AL A8 AT BT P R4

2.3.5  fF 0 o> 03K 0 R E AL R Waters
SymmetryShield™ RP18, Agilent HC-C, (2), Hedra
0ODS-2 C\; (4.6 mm x 250 mm,5 pm)3 Ff @ i i+



526 B4 5 )
2020 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No. 5
Mar. ,2020

53 B A 22, 6-22 B E ,6-2 M B , 10-22 1, 8- 47
iy, 10-2 K5 i 78 Waters 2695 I fl Agilent 1260 %Y
2 b ROROM € R G L R B ] A 2R
6-Z2 Il , 10-22 1, 8-22 445 Wy , 10-22 445 13 AH X T 6-22
FHRZE I AH X O B2 B[R] S 354 23 0 0.459, 1. 424
1.668, 1.764,2.128, RSD 4> %} 2.1% ,0.9% ,
2.1% ,2.3% F1 3. 7% . & WIAE A [6] 9 A0 038 A 7%
ot i K v, 22, 6-22 5 By, 10-2% WY, 8-2% 045 W,
1028 J5 13 114 4 X £ B B [ T P PR 3R 47

2.3.6 MIXRIER TR E R E R R
SEIL IR T, 6-2 IR, 10-2E B, 8- MR B,
10-22 05 1 X F 6-22 32 19 A XA IE B 7 43 501 K
0.605,0. 122,0. 470,0. 172,0. 162,

2.4 — W ZIPIE A RED E SR B %
2,13 ROy ikl A AR W, 1 2.2.1 W @
TR S A A I B A B e, LR 2.

x2 TRAH#RERERZF6AMINSENE

Table 2 Determination of six components in carbonized ginger samples

¢RI X 2 Ay i BT N 4 SR R AT IR, 45 R 3 B —
ZVFE S MRS & T 22, S i —
ZVFEMER M R, R 2 AT (UL 6-F B E &
IR ERORE WM 11 HEAE I A4 . [HFR
32 U 22 B 25 1 53 A A il 3k AR b e Ak ol 22 0 Ty L 22 T
S ORI 6-32 B i 1 I e R b i
I AL 6-2 R B — 48 bR i 171K 19 3T & 94 7T
oM G EAMHEY A LIS, T, A&
WS I T 2200, 6-3 M5 1, 8- % By, 10-2 B, 10-
L0 1 A E R I, 400 2 A i R AR A o DT
ST, 2 (C,H L, 0,) A3 TF 0.020% ,6-3% 3
£ (C, Hy 0,) N 15> F 0.050%, 6-% i B
(C,H,,0,) RE/AF 0.120% ,10-% i (C,, H,, 0,)
G T 0.080% ,8-Z Ml (CyHy 0,) AT AT
0.030% , 10-% %5 M (C, H, 0,) & &
F0.050% ,

%

. 6-F R e 6-22 475 19 10-ZZ 1% 8- I 10-22 47 %

M ESM ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS
st 0. 299 0. 031 0. 034 0.175 0.179 0. 158 0. 162 0. 051 0. 054 0. 084 0. 086
2 0.354 0. 058 0. 060 0.254 0.256 0. 194 0. 197 0.075 0.077 0.119 0.121
s3 0.357 0. 032 0.035 0. 132 0.136 0.217 0.220 0. 040 0. 042 0. 069 0.071
s4 0.350 0. 053 0. 055 0. 209 0.212 0.217 0.220 0. 052 0.055 0. 085 0. 087
S5 0.256 0. 053 0.055 0.223 0.224 0. 185 0. 188 0. 059 0.061 0. 096 0. 097
S6 0.210 0. 062 0. 064 0.219 0.219 0. 162 0. 164 0.059 0.061 0. 097 0.098
s7 0. 182 0. 059 0. 060 0.231 0.230 0. 145 0. 147 0.063 0. 064 0. 104 0. 104
S8 0. 151 0. 063 0. 063 0.235 0.233 0. 130 0. 132 0. 064 0. 065 0. 106 0. 105
S9 0. 246 0. 064 0. 066 0.203 0.205 0. 155 0. 159 0.053 0.055 0. 085 0. 086
S10 0.274 0. 064 0. 066 0. 206 0.208 0. 167 0.170 0.053 0.055 0. 085 0. 087
St1 0.247 0. 066 0. 068 0.205 0.207 0. 160 0.163 0.055 0. 057 0. 089 0. 090

T ESM. ShRik ; QAMS. — I £ 3F ik

3 itig

A SRR TR SR B S — I 2k A A A B 7
VRS T R B R PR AR MR RS BT T O R
P v, T S A A URE A 7 T 0GB 2 R R B4 T
AR T PR AR S . G 0 2 AR A R R 4
A (B IBUR ) P I 1) R L) #2217 T Ak,
AR 75 % W D $2 U, P Ak B 40 min
A A VA 5 0 0l 5 S I -OK L S -OK 2 F i B
FRGE, 45 20 R BUW % o BASCR A Y H -k &R
GEor i e G, SO S -K TS R GE o R

Xt 22 B¢ B i B O HEA T A I 40, FE B I 220,
240,280 nm b1 (4 3% K, & Bl 240 nm Ab %% 6 % 14
e g G190 L R H AR 2, I X 240 nm Oy 45 £
P AG 0 g 4, OF DA 221, 6-32 BRUR |, 8-22 Wy 55 48 i
PRI S 22 R KR 1 HPLC $8 8CRI 3 o 46 AR L4y
I RE IR 2 A T vk O VERR N R BB R
e B B o R MR O A TN . O 8-
My B BATG , B e 3k 3 B 2k 0y B, WiOR X 8- M F
P mhre AL 6-ZMENS I, AL T8Ik
YR 6 Aoy BN E B — T 20k, WP U E
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TIX 6 AR 0 B BR B, T Sy 5 5 R v AR IR
AR B A AR R RS %

5B A BT L, A BE S8 48 2018 1 — N 2
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