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Rapid Screening and Identification of Antioxidant Active Components in Glycyrrhiza uralensis Decoction
Pieces

HUA Min', ZHOU Qian’, JIANG Haiqiang', DAI Yanpeng®, SHI Dianhua’, WANG Ping*, ZHANG Lelin*, ZHOU
Jianyong® (1. College of Pharmacy, Shandong University of TCM, Jinan 250355, China; 2. Shandong Academy
of TCM, Jinan 250014, China)

ABSTRACT OBJECTIVE: To establish a method for online detection of antioxidant active components in Glycyrrhiza uroalensis
decoction pieces, and to identify it. METHODS: The free radical scavenging rate of 1, 1-diphenyl-2-trinitrobenzene hydrazine
(DPPH) was determined to evaluate the antioxidant activity of G. uralensis decoction pieces. HPLC-UV-DPPH method was used to
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screen the antioxidant active components of G. uralensis decoction pieces. HPLC-TOF/MS was used to obtain mass spectrum data
and Qualitive Analyst B 06.00 Build 6.0.633.0 software was used to analyze data. Through contrast analysis of UV absorption
spectrum, online chromatogram, mass spectrum information of G. wuralensis and the retention time of each compound, accurate
molecular weight, antioxidant active components were identified by referring to relevant literature. Validation test was also
conducted. RESULTS: DPPH free radical scavenging rate in 8 batches of G. uralensis decoction pieces ranged 55.71% -60.17% .
Seven antioxidative active compounds, including avolomotor, 8-isopentenyl naringin, yellow lupulin weitone, isoflavone B, 3',
4’ -dimethoxy3-hydroxy-6-methyl flavone, glycyrrhizin E and glycyrrhizin H, could be screened from G. uralensis decoction pieces.
After validation, the peak area of inverted peak generated by online reaction was positively correlated with DPPH free radical
scavenging rate. CONCLUSIONS: Established method is simple and accurate, and can be used to quickly screen and identify the

main antioxidant components of G. wuralensis decoction pieces; the peak area of inverted peak can be used to evaluate the

antioxidant active components of G. uralensis decoction pieces.
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KSR H B Glyeyrrhiza inflata Bat. 5836 R 5 Glycyrrhiza
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Online HPLC-UV-DPPH; HPLC-TOF/MS; 1,

UG, B H TR AR R R .
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Agilent 1260 B HPLC {X (S AELME ML DU B
S ERERS KR IRAS) A Agilent 6230 TOF LC/MS % Y 2%
FFRAT IS (1] JBT 1A (75 H S 55 25 U . Mass Hunter Data
Acquisition B.06.01 7£ £k T 4F ulj . Qualiative Analysis B
06.00 Build 6.0.633.0 B £k 43T 4k F ) ¥ FH 55 7 Agilent
/8] 3 ACQUITY H-Class ) HPLC Y (4245 P ot v 77 4
FRES FE AL AR L W R 4K U 2% . Empower
7.20.00.00 3% T3k ) Iy F1 5€ [ Waters 23 ] ; xMark
BRSO T PR S 36 1 7 A7 FR Y ] 5 XS205DU 7Y
143 2 —H,F K- A Hi -+ Mettler Toledo 23 #) 3 KQ-
300VED R = Rl A i i e s I 1 R 1L A A 2
A R 7] DHG-9146 T i B I 5 XT3 A I [ L1
KR IR A F
L2 Zim5ikH

S 24 5 AR A DPPH bRt (A AR S5 4E 9
BHEA R T A, 'S 464RB, 411 =97% ) 45 5 2
g al, EE PR oK O Ak S W L
PR LW I T RS h o M, K R 4tk

SHE T B IR - (45 S1~S8) 2111 454 Hh [ 25 i 5%
BEPNSL S5 D1 58 S T RHMEY T 5L G. uralensis Fisch.
TR AR 28 FEA A T A S =, HOR IS B
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x1 SHHEHRRAEMKERER
Tab 1 Sample source information of 8 batches of G.
uralensis decoction pieces

E i ki it

s ik TR A R A 1805012
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§7 5 e 1901005
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2 AEEHER

2.1 HERK DPPH BB EHIEN

2.1.1 ARl B R (a5 S6) , B
i, 3k 60 H i, B2y 0.25 g, K B PR , B T HIEH TR
o, R I H B 25 mL, % 2, B A, S (TR
250 W, i >% 40 kHz, I [A]) &b P 30 min, 5% , FRIRFRE
Jo i, FH R BN R R Y i, B 5T, 48 0.45 pm fIFLUE
HEEE LT, IS UE R, RIAS

2.1.2 DPPH W BESSWE 045 B DPPH A5 i idh it
KE B FRE , I B B B >4 0.266 3 pmol/mL i) DPPH
HH VAT, BT 4 COKRE R IRAE, 2 F

2.1.3 PEMEIHR EE (1IC) e B 2.1.17 50 F fi
s VA VA St o PR A R, T BT R VAR EE 4 3R 10.00)
2.00,1.00,0.80,0.40,0.20,0.10,0.04 mg/mL ( A4 245 &
TI) RE SRV TR o 43 S AR AN [) o VR 38 A b VT
2mL, & T EPH H, il A “2.1.2" 3 N DPPH ! BV K 2
mL, #4), B T WAL % 30 min, i SRR T 517 nm
WA A I 2 B B VA -5 DPPH HE BV TR & TR A WO
JE (A) 5 TRI B 00 5 22 1k BRI ) (R IO T (Ao)
FE SRS B EER AW CGRIRBUR A, TS AL SN 30
min) IIROGEE (4) , BAE S EE S0 E 3R, SKFH4E 1
% DPPH 1 & 2 1 1Cs0. DPPH 35 B % (% ) =(1 —
AT 1000607, SR, F IR R BHA S

0

i) DPPH 5 [ 2 70 51l 7 98.38% . 74.36% . 62.55% .
51.71% .50.95% .45.07 % .44.88% .44.74% ,1Cs 4 0.24
mg/mL

2.1.4 R DPPH W BRA AR 422,137 T
ICs 4524, S PR 8t H FAR AR A, £ 0.25 g, KR
E T2 IR J5 k) w Ba  V R, RE  R H0.6
mL, % 25 mL S 0 s E 28, 4% 2. 137 T R U7 ik
s WO REIF T DPPH W BR A 45 R Lk 2. k2wl
AL S HEH FLAK i) DPPH T B 8 h 55.71% ~60.17% ,
Forh S8 FEAR Y DPPH i PR fe e , STHEAR IR A

F2 HERAHWDPPHERELR
Tab 2 DPPH free radical scavenging rate of G. uralen-

sis decoction pieces

= . D X
; %41 55 5883
82 5740 5 P
$3 5988 § 51
s 58.13 5 o

22 HERSKEERSHHESEE

2.2.1 PSR A H R BOHFAR ke, 1k 60 H
i, B2 0.75 g, KRG B AR, BT HL IR M b, i H
15 mL, %5 %€, 8 75 40 7 30 min, B4, TRKFRE i,
FH P U B4 B, B850, 28 0.45 um S FLUE B 3
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ISR, BT 4 COKFE P RAE 4

2.2.2 DPPH HIELAEMIMIE  He 2.1.27 00 F Jr ikl &
W0 80 pmol/L 1) DPPH HI A, B F 4 “CUkAR P {7
17,5 .

2.2.3 HPLC-UV-DPPH [ {4 % 4 1 LI Agilent
Eclipse XDB-C5(250 mmx4.6 mm, 5 um) A it ; LIS
1 (A)-0.2% F R /KI5 W (B) it shAH B Pk (0~10
min, 15% A—25% A; 10~20.3 min, 25% A—30% A;
20.3~70 min, 30% A—70% A; 70~75 min, 70% A—
15% A) s KD 1 2 254 nm; A1 3 R 30 °C 5 i id 0.8
mL/min; #EAE S 10 pLo HEfE A 30T RGE0 5)
A4 80 wmol/L DPPH HI VA K ; ¥t 3% 4 0.8 mL/min; 45
WA 517 nm AR A 30 <C

2.24 HPLC-TOF/MS [ & 3% 5 it 25 LA Agilent
Eclipse XDB-C15(250 mmx4.6 mm, 5 pm) K@it ; L2
5 (A)-0.2% F R /K VW (B) M s AH , 6 B e (0~10
min, 15% A—25% A; 10~20.3 min, 25% A—30% A;
20.3~70 min, 30% A—70% A ; 70~75 min, 70% A—
15% A) ; Kl K Ry 254 nm; 1R 30 °C 5 it 4 0.8
mL/min; #EFE A 2 pLo BRGS0 =l 4390 & 0.27
mL/min; 25 R S5 B U 5 B RO IE B A
s 2HEFEE S m/z 100~1 000; F 4% HL R 4 000
Vi TSR A 8 L/min; i R 350 °C; 24 LR
300 Vs HEFLHLE R 65 V3 5546 J1 24 30 psi

2.2.5 HHEAHT R Qualitive Analyst B 06.00 Build
6.0.633.0 ¥ k% HPLC-TOF/MS i iS5dl 410, 18
T E A BT T R 58 AR SO AR 2R R L R A R
K BACA W A B8 B 18] RS 2014, [A) 2 2% 4 56 S
HRE 0 AT BB AR TE BT A IS PR B T T

2.2.6  BUEAEALTEE R RN S e g R t2.2.17
T A ARG i $2.2.37 4 2.2.47 T SR HERE 4Y
Br sk SRl S5, HEIR A AR L TRk
TP LAY, 28 5 0 500 hy B ol 3 A 8- S I s A £
P AR R R A B34 - A
FE-3-FRHL-6- BB A T E H T He HER A
FA) o RS TRORR T P LT L (P o, i 1~ 7 A3 3% g ik
&9, J5 A, DPPH F H B AR i DL 2, T ik
AR U DL RT3, AR e B ] i ke g ) €3
I ULIE 4, bt EATE P A3 0 25 A8 XL 1] 5, L5 4
TELERIWFR 3.
2.3 HFMERFLESN
&9 1 AR BRI a] A 49.542 min (LA 4 R ), F

[F]) , 76 1F & T S+ 2 06 m/z 299.092 6
[M+H]", W7 il G819 53+ 30 CrHLOs. HE— 20 E T
A4, IR F SR F m/z 284.332 2, HEW AT BE M US> T
BB ds 14y CH. i 1% ; R8I A2 #E m/z 132.101 5
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[CHO1 1Y " 1 4> 7 A S m/z 136.112 2 i [M+H —
OCH;— C:H:O] MR 7+ ML {5 BEIFSH K
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2w
:20 (LMNMLWW“ MM JMJ\
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£, min
Bl HERRFHNSHEEEREE(KSSL)
Fig 1 HPLC chromatogram of G. uralensis decoction
pieces
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Fig 2 Online chromatogram of DPPH free radical
scavenging
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Total ion flow diagram of G. uralensis decoction
pieces
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Fig 4 Chromatogram of G. uralensis decoction pieces
by mass spectrometry

AW 2 (R B IR 50.450 min, 76 1F & F T
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F 2N CooHuOso $HE— L IHATHR R A4, IR L0
m/z 285.076 1, W AT 68 A o 73— 5 -3 o i 24 25
K m/z 56.013 1 Y Fr 06, P2 /R A7 5 M JE S5 M AA 7 o
HRE VA A5 B IS 25 A o SCke ™ 4R AL A 4 8-
SRR R

AW 3 AR BE s TE] 4 53.173 min, 7E1F B FHEC R
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Fig 5 Structural formula of antioxidant active compo-

nents in G. uralensis decoction pieces
x3 HERRHTHRELEERSHURIEEEER
Tab 3 Mass spectrum identification results of 7 anti-
oxidant acitive components in G. uralensis de-

coction pieces

wr By e B e

i featiE

49542 299.0926 CrHuOs 298.084 1 284.3322,136.1122,132.101 5 P fhif £

1

2 50450 3411395 CyHyOs 3401103 285.076 1 8-SR P

3 S3A73 3391245 CyH,Os 3381154 147.0900,119.0827 FRE A

4 50204 3531048 CyHiO, 3520047 375.0827,2575708 F A B

5 64620 3131058 CyHOs 3120998 2703150 3 4B A
0- AL

67494 4251968 CisHxO, 424188 6 407.184 4,369.1676,313.106 5 HEFE™

7 68.755 421.1639 CusHxOe 420.1573 365.1010 HHEFH
PR T B T m/z 339.124 5[M-+H]", HEM A] RE 1K 43
TN CoHiwOse $E— L HEATHE R 4, B IR 20
B m/z 147.090 O[M+H—C,;H,,0,] & m/z 119.082 7[M+
H—CH0:]" o ARIELL T AF B FHZ 2 41 SOk, [A] B
SEEACE I HEZ AL AP R P B S AR

AW 4 R AR 59.224 min, 76 1F & F T
HBE 2> T8 T m/z 353.104 8[M+H]" .m/z 375.082 7
[M+Na]", #EI AT 52 1 532K CooHi6O60 #HE— 2031 THE
}ﬂa# KT BERE F m/z 257.570 8IM+H — C,0, —

o AR DL A B IFSHAH I SCHREY , [ 45 45 547

%Jﬁ HEMRZAL G R H B R W B,

A1 5 A3 B IS A] A 64.620 min, 7E1E 2 TR
PR E 3 U m/z 313.105 S[M+H]”, HEMI A B 43
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TR CsHicO0s0 HE— 25 A THE I 4331, R B 280
B Fm/z 270.315 0 WifED T R ZLH IS R X COo
HE o A . MR DL A B S5 AH DG SCHR™ [R] B
A ALE PIE  HENNZ AL A YIRS 37,4 - AR
FE-3-F2 K6~ FH LT

G 6 OR BRI A 67.494 min, 76 1F & FHXT
HPIAE 1 B U6 m/z 425.196 S[M+H]", HEI AT BE % 43
TR CosHusOso HE— 2 HEATHE 43, R IME DT 58
FREL T HO AR T miz 407.184 4, [A] B 47
TERE R B 7 m/z 369.167 6 Flm/z 313.106 5, J| W o] fiE
PSSR . AR DA AR BTS2 AR OGSk ™ , HEl
ZAEYINH R T E,

A A T A BRI E] 7 68.755 min, 7E1F B F R
SIS T8 T m/z 421,163 [M+HT", HEM W] REAY 43
F N CoHuOso i — AT HE 4, & IAE m/z
365.101 0 &b A BRER | 38 1, $387R T BE & S M Skl v
T TR EW 4T CO FFEL, 454 SCHkM ] HIM+H —
2CO] M BRI RRAE 25 T, MRPELL B AR B IS H A
ORSCHRE ) HEZ AL G H T H
2.4 EATEMER D RN FTEREIE

B8 HEH BEAR A, #52.2.17 TR 5 e bl 45 bk i i
W, PR 2.2.37 T T SRR A3 i, R R 2 ik de 4
PRI FE AL S A 22 45 (2012 B DA AR 8 I H B4k B i
HPLC B IEFE S . 455, St H Bk A H A6 Hs 7
PO EAL TG PRy o TRl 4542 2 Wh R Rl 77 b H ik
Ji 1% DPPH ¥ BR23R45 5, e IUAE 2 S oy ™ A= 1 {33 g 06 Ty
RS UK R () DPPH 35 B 52 IE AR DG, 378 mT P 4 0eg 0 1
WAL R P A AR 6 P LA R/ TR LK 6 -1 7
4,
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E6 SHtHEIRFH HPLC & InHE E i
Fig 6 HPLC superimposed characteristic chromato-
grams of 8 batches of G. uralensis docoction
pieces
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Fig 7 DPPH free radical scavenging online superim-
posed chromatograms
#4 DPPHBERZESELBMELEEIERR
Tab 4 DPPH free radical scavenging rate and peak
area of inverted peak by online superimposed

chromatogram
%5 DPPHIEHRE %  BUERR | %5 DPPHIERE % BIEERR
S1 5647 1080.680 7 S5 58.83 11947629
2 5740 1086.539 5 S6 5832 1209.884 6
X 59.88 2669.642 6 7 551 943.35717
4 38.13 1167.146 4 S8 60.17 27322424

B HURALTE M, H 2 2 U v 5 5T A AL TS VT
SO HAET, T H PR ISP A D TG
TG AR TS PR AR SR 5T o Hp 2 1) o R 4 T
PLEGR S BRI I R il , AR5 BRI 253L
RO GE A SRR 25 2 A R AT . BRI, AT
FEVABE TR R T bR v B A 15 B A 2505 1 o0 £
TR EOR  #ES7 T H K A HPLC-UV-DPPH 7£ 28
R 75 2% , AR FH SPUAA1E E B PRGH  E . 285
Je, T AR R v L0 gk 7 R T R AL TE T RS, &
HPLC-TOF/MS 72 %6 22 43 51| hy Bl il 3 5 AE | 8-S 0 s 2k
Hili 2 28 P SRR RS B L3, 4 -
AE-3- PR JE-6- L H R T EFH B H, Hidr,
Bl il 3% B A | 8-S I S A e R AL H R F B 2
YA AL TS P A AR SR TE 0, T 5P B SRR L3
4 - TR A3 O -6- H R H O T E A T H
K ULHE . DPPH & —FdasE i LLE ot i B i 2k,
TE 517 nm P A0 BATRHEWNL W, UL DPPH H FE35 W R i
AL E 517 nm PN AT A R4 B Lk s SRR S P A
TE0] 5 [ L ARG A B, HERT 5 DPPH R, 3 i
DPPH H 4 B~ e X T (o LW S T T 2, 7 i 5]
P GG AR R B AT R T A I o B AR
LR . ANHFSE HR A S L AR R 7 AT AR TS K
370 HH BRI e 7 ) [) &b 457 2 0 Ry 06, L300 Y e v
FUS HRR A ) DPPH 1 BR % 2 IE ARG, $2 7R ol dE i e
A AR TET BRI PEAN H R R BT AR

ZE A, B T A MER TR DG i e
S8 TR R BT TS P, G0 T AR T R
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