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ABSTRACT . AIM To analyze the water-soluble components in raw and honey-roasted licorice based on LC-MS/
MS. METHODS The water-soluble components of raw and honey-roasted licorice were detected by LC-MS/MS
negative and positive ion modes, and the differential components before and after the processed licorice were ana-
lyzed by Marker View software; on this basis, eight major components (four flavonoids and four triterpene sapo-
nins) of raw and processed licorice were quantitatively analyzed and compared by gradient wavelength.
RESULTS Thirty water-soluble components in raw and processed licorice were identified, including twelve fla-
vonoids and eighteen saponins. The average contents of flavonoids isoliquiritin and isoliquiritin apioside increased
by 5. 11% , 25.94% , respectively, and the contents of liquiritin and liquiritin apioside decreased by 21.77% ,
18.43% , respectively, while the average contents of four triterpenoid saponins decreased from 10.07% to

16.69% . CONCLUSION This accurate, stable and reproducible method can be used for the processing and

quality evaluation of licorice.

KEY WORDS: raw licorice; honey-roasted licorice; water-soluble components; LC-MS/MS
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Fig.2 Log (Fold change) versus p-value of different

components of raw and honey-roasted licorice
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Tab.1 Qualitative identification of the differential ingredients between raw and honey-roasted licorice

g mn 0 L W i
[M+H]*
1 3.74 579.177 4 CyHyp 0y, 461.2,417.1,255.8 W Ie-7, 4 - A -
2% 9.46 549. 161 4 CypsH3p013 417.1,255.1,135.0 iR A -
3 10.00 417.119 1 CyHy 04 297.1,255.1,148.0, 135.0, BH BT -
4* 10.59 417.119 1 CyHpOy  255.1,213.1,148.0, 135.0 HEHE -
5  14.85 635.161 8 CyH3 0,6 601.2,565.2,255.2 ES -
6 16.24 459.119 5 CyyH,, 0y, 255.1,135. 1 6'- LI B -
7% 21.59 417.119 1 C, HpO0, 255.1,148.0,135.0 SH AT +
8  22.57 417.119 1 Cy Hy; 0 255.0,148.0,135.0 B R -
9 25.72 635.161 8 CooH3 0,5 591.2,549.2,459.2,255. 1 ES -
10 28.30  1001.4559 CysH7; 0y 825.4,649.4,631.4,487.3,469.3,451.3,439.3 24-FEH R AT A3 -
11 28.68 269. 081 2 CigH,05 269.1,117.1 FIPEARAE R -
2% 30.12 955.487 0 CusH,01 809.4,633.4,457.4,439.4,421. 4 LRR RS T -
13* 30.61 897.409 6 CyyHe 019 721.4,545.3,527.3,509.3,497.3 LhRH R F -
14* 32,40  1027.517 1 CsoH7405 881.4,705.4,529.4,511.3,451.3,405.3 LRRH R X -
15% 33.47 855.399 7 CpHpOg  679.3,503.3,485.3,467.3,455.3 22 BEH R R G2 +
16 34.03 825.425 2 CpHpOyg 649.4,473.4,455.3,437.3 LRRHREAT C -
17°% 34.94 881.415 0 CyuHe O 705.4,529.4,511.3,451.3,405.3 22B-Z kAL H R -
18 37.11 881.417 6 CyuHg 015 351.1,193.0,839. 4,663. 4,645. 4,627. 4 A -
19°* 37.88 839. 402 4 CypHg 0, 487.3,469. 3,451, 3, 439.3,405. 3 HHEET G2 -
20" 38.16 969. 464 8 CysHyp 04 823.4,647.4,599.4,471.3,453.3, 435.3,407. 3 rhaglycyrrhizin -
21% 39.03 839.402 9 CpHpO,; 663.4,645.4,627.4,487.3,469.3,451.3 Lh/REH N -
22°% 40. 47 823.352 3 CyHg 06 647.4,471.3,453.3,435.3, 407.3,389.3 H R -
23*  42.09 809. 306 8 CpHeOp5 633.3,597.3,457.3,439.3,421.3 HEUET B2 -
24** 42.69 823.407 6 CHg 05 647.3,471.3,453.3,435.3,357.2 LR/REH B -
25%  42.89 823.407 1 CpHg O 647.4,629.4,611.4,593.3,471.3, 453.3,407.3 R H2 +
26% 44.44 825.419 2 C,He O 649.4,631.4,613.4,455.4,437.3, 409.3,397. 3 LRREAF P -
27% 45.88 807.392 5 CpHepOy5 709.3,631.4,455.4,437.3,419.3 LRURBH W -
28 46.64 807.417 2 CpHeOy5 633.4,457.4,439.4,421.2,409. 3, 355.3 22 REREEGRRET C -
29 49.49 367.118 7 Cy HyOg 357.1,339.1 G R -
30" 50.41 647.378 9 Cs6Hs4 0y 471.3,453.3,435.3,357.2 AR R T R +
31 50.82 351.087 4 CyHys0s  335.1,321.0,283.1,265.1,199. 1 T EUR B B +
32 53.39 353.103 1 CyoHs0 243.1,227.1,199.1, 125.0 H S -
33%  59.62 391.191 5 CysHyO, 203.1,187.1,159.1,132.1 6 H +
TE O 50 IR OB 5+ B IE B PR T B FE S, AR A PG B - SRR m A, +7 FoR ARG

2.7 AAFERASAH N T EMERMIEOEEIET OB B MR R (Q-LQ) . H R
JA BB S A AL, KR LC- (LQ) . PR HER (Q-ILQ) . R HETH (1LQ)
MS/MS %ii S Marker View #F0Hr, e 7 4 Fl K4 D=2 H A4 228-L I H HRR (22p-
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Fig. 3 Chemical structure of differential components
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1. liquiritin apioside 2. liquiritin 3. isoliquiritin apioside

4. isoliquiritin 5. 22B-acetoxyl-glycyrrhaldehyde 6. licorice
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4 #H4% HPLC &itE

Fig. 4 HPLC chromatograms of various constituents

ol = 1 € 0 A T P ST ) R i e L)
RSD ¥J/NTF 1.80% , R FILERHERLF
2.7.1.4 ZBAEXRZRFE W8 Fhdf BIR G I
WA, BB FR SN TR A X A,
B 10 WL, 76 “2.47 Wi &0 ke, L
WETE R GAALBR (V) , £ K HE vik B O o A
Bro (X)), #EATEIA, Z55R LR 2, RPN a4
A Nt R R,
T2 BROEKEXR

Tab.2 Linear relationships of various constituents

WA 7 , R
(pg-ml™")
FroBlH R Y=14.965X+1. 131 4 0.999 1 2.13~272.20
HEA Y=18.858X+2.130 6 0.9993 1.81~231.71
FrEERH R V=29.353X+0.714 9 0.999 7 0.53~67.50
FHRY Y=29.984 X+0.5439  0.9992  0.67~86.00
22B-Z.W H B Y=69. 683X-0. 528 4 0.999 1 1.93~246. 68
HERBH G2 ¥=5.6505X-0.3341  0.9994 1.89~242.24
HHR Y=7.336X-3.281 1 0.999 6 5.59~715.56
LRI/REH B Y=2.981 7X-0.0136  0.998 6  0.72~92.00
2.7.2  ZESYEAROERNE ST B 6 AR

HE R et HAL, # “2.27 “2.4” W FITES
S A RO T 2, DARRVE R 23T 8
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Fig. 5 Comparison of different characteristic components in raw and honey-roasted licorice

2 S A R I ok R oI A R S X
B PR B SEBR SAT R AR RE, Z 5Ok [17]
PAEE 100 g & H R & s 12 g 3F, kR
BRI H A o LR A R, AR EOR,
BRI B3 T e R AL R S R
B LTS 11% | 25.94% , H FE AT R
AT 21.77% | 18.43% , i H HEFRSE 4 Fl
BTN SR R Sl N N
10.07% ~16.69% , 4R ILE 3,
®3 EXRHEHERSEEEEN (X25,n=6,mg-g")
Tab.3 Content change of various constituents in raw and

honey-roasted licorice (x+s,n=6,mg-g")

. . . BRI fE

% HAH K H L%
FroBlH R 5.713+0.092 4. 660+0. 071 -18.43
HE 9.043+0. 107 7.074=0. 075 -21.77
FrMl R H 2.467+0.050 2.593x0. 058 +5.11
S AT 2.382+0.059 3.000+0. 069 +25.94
22B- B H R 0.257+0.009 0. 220+0. 009 -14.39
HAF R G2 4.959+0.067 4. 1310.054 -16. 69
HHRR 33.600+0. 518 28. 480+0. 524 -15.24
LR/REAF B 3.495+0.059 3. 143+0.073 -10. 07

3 itig

RGNy, WA KGR« diE i
A7, AN | g T k) RO R, AT ST AR
WY, H R AN AR, LR A
TR RS i AR S A T R A X
FALSANIT BB ST, RBE | SH FOREE
FROME—EN S, HAERIY, HFRERR
R H RS H RS AE LT, PR R
FIH B 5 A7 B R R, T A A0 A A e A
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AT, A I S e ) 28 1 A P A B 5 A 4R
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IS HE A | KAEIRGUIm R | BCTr Ok
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A RH R ERSE R S AL I B —E
KR, PIA SR e P K MR R BN 7 3, it
b, A A I R A A R R R A DU T
R P K IEAT 1T858, S50 B Aol B A
A AL 7E 276 nm PR ST AR
MM, b H R RS R BN AE 360 nm %
R R, T =il R I U R A
TE 254 nm PR e, RO SEER e T
B E PR A TR

ARSLIRAFTI R RES IR | RGUH o M H
e H e e S = R AR A, 2 Sy
(g AT AT o 5 H R S B AR BT T SR I — e 1
WA . AHH B PBR TR A = AR AN, i
T N RSP e A R
AR A 2, A B S B PR 2 43
kAo, Wi e SR — PR
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