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[ Abstract] Objective: To identify the quality differential markers of different processed products of
Glycyrrhiza wuralensis dry roots and rhizomes. Method: Ultra-high performance liquid chromatography-
quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS®) was used to collect high-precision mass-
charge ratio and ion response strength information of the components in G. uralensis dry roots and rhizomes
before and after processing by negative ion mode. The data set collected after pretreatment was analyzed with

principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) to
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quickly search the differential components in different processed products of G. uralensis dry roots and rhizomes.
Differential components were identified according to the relative molecular weight, fragment ion, mass
spectrum database and related literature information, then the migration of components before and after
processing was studied. Result: A total of 10 quality differential markers were searched from raw products,
roasted products and honey-roasted products of G. uralensis dry roots and rhizomes, mainly derivatives of
liquiritin and glycyrrhizic acid. Among them, the contents of 6"-O-acetylliquiritin apioside, 6"-O-acetylliquiritin
apioside isomer, 6"-O-acetylliquiritin, formononetin and 11-deoxo-183-glycyrrhetic acid were the highest in the
raw products, the contents of 6" -O-acetylisoliquiritin apioside, 6" -O-acetylisoliquiritin, isoliquiritin and
glycyrrhetic acid 3-O-glucuronide were the highest in the roasted products, the content of liquiritin was the
lowest in the honey-roasted products. Conclusion: There are some chemical differences among the three
products. This study can provide material basis for the quality control and pharmacodynamic research of

processed products of G. uralensis dry roots and rhizomes.
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Fig. 3 OPLS-DA of MS date of Glycyrrhiza uralensis dry roots and rhizomes in raw products with processed products and roasted

products with honey-roasted products
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Table 1 Identification of quality differential markers in processed products of Glycyrrhiza uralensis dry roots and rhizomes

) . sy IM-HI - 2%
L&Y tp/min ER STl Hikgdesl 8/ppm 78 miz
m/z SCHik
1 3.24 6"-O-acetylliquiritin apioside CyH,,0,, A 591.170 9 -0.85 549.160 5,417.117 7,255.064 7 [22]
2 3.52 6"-O-acetylliquiritin C,H,,0,, ZAHE  459.1284 -1.52 255.065 1,135.007 9 [22-23]
3 4.19 6"-O-acetylisoliquiritin apioside C,H,,0,, /K 591.170 9 -0.85 417.118 2,255.065 6 [22]
4 4.48 6"-O-acetylisoliquiritin C,H,,0,, /K 459.128 5 ~1.31 255.065 6,135.006 5,119.047 3 [22-23]
5 540 6"-O-acetylliquiritin apioside 5714 {4 C,H,,0,, TS EM 591.1712 -0.33  549.161 5,417.118 6,271.089 4, [22,24]
YN 255.065 5
6 6.07 -4 £ ¥ & formononetin CH,,0, 5T 267.064 5 -4.49 252.0411,223.039 6,119.055 5 [22,25]
7 2.62 HF A liquiritin C, H,0, —AHE  417.1180 -1.44 255.067 6,135.007 3,119.051 2 [25-26]
8 4.62 5+ HFAF isoliquiritin C, H,,0, 2K 417.118 0 —1.44 255.065 4,135.008 7,119.050 4 [25-26]
9 1552 AR R H KR glycyrrhetic C,H,,0,, ZHFREFF  645.3630 -1.39 369.097 3,125.025 1 [22]
acid 3-O-glucuronide
10 2284 11-JBL 4 -18 B- 1 % 5% iR 11-deoxo- CyH, 0, =il 4553519 -1.32 265.1749 [27]

18B-glycyrrhetic acid
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Fig. 5 Heat map of differential ingredients among processed products of Glycyrrhiza uralensis dry roots and rhizomes

iSRGy, B HEFMSE TR TS &
A o B eI A2 IS H RO S B R O S
B, 6"-O-acetylliquiritin apioside M H: 55 4 & 1 &
S LU R R ob oy B ey 5 T 0 T R A B b
6"-0O-acetylisoliquiritin apioside & & # H # /3%
BH &, #EI 6"-0-acetylliquiritin apioside 5 H: 7 44 {4
Z WO, B Ak B 6" -O-acetylisoliquiritin
apioside, X SR L5 Al fE it — 26 o0 o [ BE, 6"-O-
acetylliquiritin 28 i &2 M J5 , &5 5 ¥ b 2~ 6" -O-
acetylisoliquiritin, 54 f£ 8 2 N 5 8 B 25 Wl 43, 7E
H R b & om0 K H R b R AR, A I
(4 7'-OH 7E e i IR 25 m] A AL o I 45 M . 11- MR-
18B-H FsE R Ky =i Koy  EH b & i,
B ACH R R I HE I A2 Bk R ) R AR R I
JOL, BECf G e IR o B M T R T R Sl H
FIRIGAEY, oA~ FHaEER, e &

M ) A A A2 PR HRR S I 1
] g AR TR R R T 2 S0 B 2 W T TR H W UK

H BB 0 A 2 VR O R AR, M S 22 51k
AR B R ZUAE AL o G R B AT B 2K | =
HREEREFWD, TR ER i EYEZNH
FOH R RO A AT AR, X AT RE X 26 R 25 M 2
FE TSRS 52 VA By AR k. H R OER
H RN SR H 2 ] AR H 25 (X 3 A H
FEAEAR 2 0 26 S P AT 0T 50 Bl AR Wb 7 0 ml ok
DX 73 AN ) e JE g 1 B 2 B BRI, A B 5 B s 5
6 2 8 5 I H R AT A AR0RE B T DR S 5 2 A 2
JEAS — S5 RS B RE dh 11 B R 22 5 i X 552 56 445 2R
P ARBFTEEUR R UIH R G H A
F H H A AE — R 1) Bk A 22 S U R H R R
55 Ay 2 ol o B9 25 S R, RO A H R R
S H R B AR AR W e 2T T AR I S

- 109 -



5526 55 17 1) HESSEFFFHRE Vol. 26,No. 17
20204£9 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2020
(&% 30k] [17]  VrEEE, B2, A AR AL = e R L) ] vh [

(1] ER#mELRE PEANRILMEZLGM. (M) L SFRRAE B, 2007,29(6) 1 701-711.
ot E R 2R MR, 2015: 86-88. [18] ZEfh, ARk s, X|IE —, % UHPLC-QTOF/MS" 51t i

(2] Ak, Brobk, 2 [, 55 b = T 2 80 I 2R 25 20 A 2 R R A TR T R Ak 0 i # Y
B BHEHARWE T V] A S 2540, 2013,22(4) - (7). 25224 ,2016,51(9) : 1445-1450.

718-722. [19]  FMRA P 2GR M T2 5 B bn i & GMP S

[3] #2830, Bk AR A5 R [R] E J5H 5 i 43 1 % SEHF M ML AL 50 [ b B 2 AR AL, 2006
KB T B Ry BT A [T]. 255254 40, 2017, 52 921-922.

(2):318-326. [20] i viT £ b 24 i W B A5 B s . g T P 20K R e ol

(4] BRZD . H 5 2 B TR (1] Wk 2527 ,2005,17(4) « MAEIM L B B RL 2 HOR AL, 2008263,
37-41. [21]  @ssT kST, i, 45k T 1 58 fhif fie /s — 3fe 1 il

(5] ZEHER,EN, % 2y TR R 3 AT 1 BT L T A R A T A B S 22 S (D] 6
b0 1,2017,31(7):25-28. 554 W24 ,2019,25(1) : 136-142.

o] Mg, 7 &, RAUAL, &5 B4k 2 sl or S5 i i R [22] OTAM,XU F,LIY L, et al. Comparison of chemical
P450 i 6] B9 AH B AE AT ST kR (1], 525 ,2016,47 constituents among licorice, roasted licorice, and
(11):1947-1981. roasted licorice with honey [J].J Nat Med, 2018, 72

(7] wedha, Bu, Bmia, 55 oy S gbnie 1], h (1):80-95.

[ S 6 7 Ml 224 1, 2019,25(22) 1 154-158. [23] ZHENG X T, SHI P Y, CHENG Y Y, et al. Rapid

[ 8] EAAZE, e SRV H R i SCER A 52 (0], PG 38 v 2 analysis of a Chinese herbal prescription by liquid
#§,2007,20(3) :42-44. chromatography-time-of-flight tandem mass

(9] BBV, fr e . H A Rk 52 B i 1% 3 spectrometry [J]. ] Chromatogr A, 2008, 1206 (2) :
ARZIR ()], P 25 2% 55,1986, 11(9) :21-23. 140-146.

[10]  skEJe, EBH Ak, 5 5 Ak 2 o 2 24 1 [24] ZHANG L, JIANG Z Z, YANG J, et al. Chemical
P B 5 3t Ji L], 1 i v 5 24 R 2 2 4l , 2015, 29 material basis study of Xuefu Zhuyu decoction by ultra-
(3):99-102. performance liquid chromatography coupled with

[11] mhyn, R . 25 il R (M ). i LR quadrupole time-of-flight mass spectrometry[J].J Food
2FE AR H R4, 2005:235. Drug Anal,2015,23(4):811-820.

[12] Pt EEZy Ry P2y REE: B M2 . b [25] RIZZATO G,SCALABRIN E,RADAELLI M, et al. A
R AR W R, 2006791, new exploration of licorice metabolome [J]. Food

[13]  E&EFF JEHIRFE H=IE8oh s IN b b 2, Chem,2017,221:959-968.
2018-03-07(4). [26] M, L&, M4, 5% 3T UPLC-Q-TOF-MS/MS #ilf

[14] AT, E52, 5 HPLC VR & A8 1 31 & 1 5 G P R O L] B SR T R A
the AR T]. 2 ,2016,38(2):378-382. 2017,23(3):45-49.

(15] skidg, BE A XUHEDG , 4% i %0 H 5 32 200 28 00 [27] FARAG M A, PORZEL A, WESSJOHANN L A.
A3 T i A B S L i R S L] Th B 24,2011, 42 Comparative metabolite profiling and fingerprinting of
(7):1305-1308. medicinal licorice roots using a multiplex approach of

[16] XUFEAE, XW.rE , 5 222 . H & 25 60 3 oy F AR & GC-MS, LC-MS and 1D NMR techniques [J].

T N HE 9 AN T 9 ) RN R BRSSP R A AR [T ] 22
SRR 2018,36(2) :140-146.

- 110 -

Phytochemistry,2012,76:60-72.
[=fEHmE XEX]



