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Abstract: Objective Comparing the difference in composition of different processed products such as Polygalae
radix, liquorice—simmered Polygalae radix with Jianchangang and liquorice—boiled Polygalae radix with Chinese
Pharmacopoeia method. Methods UPLC-LTQ-Orbitrap MS technology was used to collect the sample data under
negative ion mode. According to mass spectrometry information such as relative molecular mass and fragment ions,
the chemical components were identified by combining reference materials and literature information. The ratio of the
ion peak areas of each component before and after processing is employed as the index of change before and after
processing for comparison. SIMCA software was used to perform principal component analysis (PCA) and orthogonal
partial least squares—discriminant analysis(OPLS-DA), and the different components before and after the processing
were screened according to the variable importance projection (VIP) values. Results A total of 51 components were
identified, 42 of which were derived from Polygalae radix, and 9 components were the ingredients introduced by the
processing adjuvant licorice. PCA analysis showed that the Polygalae radix, liquorice—simmered Polygalae radix,

and liquorice—boiled Polygalae radix had obvious differences. OPLS—DA resulted 27 different components between
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Polygalae radix and liquorice— simmered Polygalae radix; 25 different components between Polygalae radix and
liquorice— boiled Polygalae radix; and 23 different components between liquorice— simmered Polygalae radix and
liquorice—boiled Polygalae radix. Conclusion The ingredient types and contents of Polygalae radix before and after
processing have changed significantly. The conversion of saponins, oligosaccharide esters and other similar
components during the processing and the introduction of licorice components as auxiliary materials are the main
reasons for this difference. There are also obvious differences between the two processed products of Polygalae radix.

Keywords : Polygalae radix; licorice—simmered Polygalae radix; Jianchangbang ; processing; UPLC-LTQ-

Orbitrap MS; chemical compositions; difference
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Figure 1

Total ion chromatograms of different processed

products of Polygalae radix(negative ion mode)
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Table 1 Identification of components in different processed products of Polygalae radix and Change indexes of ion peak area before and

after processing

1k, [le=divig -y W FVE LR
A e N e
w . " JE BRE N A T 6 17
Yy temin  43FK BT M-H]  (x10°) BRET EY K purE e i
1539 CuHyOu 517156 3 517.1555  -1.5  337.0954,295.0930,193.0306, Sibiricose AS S,W,G 078 0.95 -
175.0235,159.997 4
2 587 CuHu0is 547.166 8 547.1656 =22 367.1128,223.0326,205.0345, Sibiricose A6 S,W,G 085 0.96 -
190.0116,174.9967
3175 CuHis0y  405.082 7 4050821  -1.5 315.0699,307.1282,285.021 1, Lancerin S,W,G 096 0.71 -
257.0702
4 8.69 CuHxOn 537.1250 5371238 22 417.0690,387.0637,315.0707, Sibiricaxanthone A S,W,G 076 1.04 -

285.0728,267.0359

5 888 CiuHiOs 193.050 6 1930505 =05

178.0262,149.0578,134.051 8

ferulic acid (P[RR )* S,W,G 1.70 1.23 -
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6 941 CxHyO, 4350933 4350921 -2.8 345.0925,315.0854, 7-0-Methylmangiferin S,W.G 155 0.92 -
272.0381,257.0020
7 960 CxHsOs 567.1355  567.1343  -2.1  435.0757,345.0652,315.0538, Polygalaxanthone Il GEZEIIER S, W, 0.83 1.03 -
272.0379 1)
8 991 CHu0, 4171191 4171188 0.7  255.0930,135.0020 Liquiritin (H#4) WG HPRSIA HESIA 041
9 1015 CaHyuOi 5491614  549.1605 1.6 417.1273,255.0836 Liquiritin apioside (i H & W,G #iRGIA HIESIA - 055
)BT 3 SR
10 1070 CyHiOn 6671880  667.1871  -1.3  461.1396,281.0703, Tenuifoliside B S,W.G 088 0.94 -
239.0312,205.0263
11 13.05 CyuHoOw 7532248 7532234 -19  631.2556,547.1812,529.1758, 3,6"-Disinapoyl sucrose(3,6'= S,W,G  0.66 0.96 -
367.1084,223.038 8 ZIFF R
12 1338 CyoHoO 7232142 7232121 =29  547.1766,529.1716,499.1500, arillanin A S,W.G 058 0.90 -
405.1123,265.0823,223.086 8,
205.1043
13 1446 CyH,0, 4171191  417.1186 -12  255.0161,134.960 1 Isoliquiritin (5 H2#H) WG HEERSIA HEGIA 053
14 1469 CsH.0, 2550663 2550659 -1.6 135.0089,119.506,91.0818 Liquiritigenin(H #2) WG HEERSIA HESIA 237
15 1479 CyHuO, 6812036 6812020  -2.3  635.2675,443.1519,281.0742, Tenuifoliside A S,W.G 094 1.14 -
223.0667,239.0812
16 1512 CeHuOy 14834568 14834545 1.6 1337.3878,1295.4017,1191.3797, Tenuifoliose G S,W,G 083 0.90 -
1161.3711,1039.3353,753.1463
17 1550 CoH.Os 2370768 2370764 -1.7 193.0116,133.0315,103.0706 3, 4, 5~ Trimethoxycinnamic S,W,G  1.97 1.26 -
acid (3, 4,5- =W A E N
L)
18 1656 CeHoOyn 14534462 14534427 -24  1307.4357,1161.4164,1119.3933, Tenuifoliose M S,W.G 065 0.92 -
1039.3911,997.2032
19 1684 CeHyOw 15254673 15254651 ~-14 1337.2364,1257.4475,1203.4514, Tenuifoliose F S,W.G 071 0.90 -
1161.4285,1143.4343,455.3786
20 1687 CoHuOs 14954568 14954561 0.5 1349.2157,1307.2018,1227.2147, Tenuifoliose L. S,W,G 0.8 0.97 -
1203.1896,1161.1903,1143.2123,
1081.2680,795.1824
21 1690 CuHu0w 7672404 7672393  -14  529.1874,367.1170, Tenuifoliside C* S,W.G 073 1.03 -
22 1710 CoHaOw 12653777 12653751 -2.1  1119.1373,997.1453,425.2334 Tenuifoliose K S,W,G 071 0.83 -
23 1742 CyHa0Ow 12533777 12533728 -39  1131.3810,107 7.374 2,985.356 7, Tenuifoliose T S,W.G  0.60 0.83 -
955.1534,823.2980,661.2513
24 1826 CuHnOu 13253989 13253934 4.1 1203.4457,1119.4425,1077.3998, Tenuifoliose P S,W.G 065 0.88 -
977.2033,753.1423
25 1842 CuHnOs 13073942 13073910 24 1265.1847,1247.1839,1161.2056, Tenuifoliose S,W,G 079 0.80 -
1143.1728,1119.2116,1101.2178,
1039.2098,997.169 3
26 19.19 CoHn0u 13373989 13373970  -14  1295.2225,1161.2062,1119.2175, Tenuifoliose B S,W,G 065 0.82 -
997.2016
27 1932 CyHn0s 12953883 12953853 -23  1173.3670,1119.3515,1101.3418, Tenuifoliose C S,W,G 073 0.90 -
997.3223,851.2669
28 2007 CoHiOss 13674094 13674074 -15 1325.1761,1245.1594,1191.1745, Tenuifoliose O S,W,G 089 0.77 -
1173.1443,1149.1717,997.2373
29 2049 CuHn0s 13073942 1307.3904 -29  1265.1847,1247.1839,1161.2056, Tenuifoliose J S,W,G 079 0.80 -
1143.1728,1119.2116,1101.2178,
1039.2098,997.169 3
30 2226 CsHeOn 11035280 1103.5262 -1.6  1073.3170,455.1 976,425.189 5 Polygalasaponin XXVIII S,W,G 051 0.77 -
31 2258 CoHnOw 13493989 13493964 -1.9  1203.2122,1161.2182,1143.1926, Tenuifoliose H S,W.G 082 0.87 -

1 081.244 2,1 039.234 0
32 2312 CuHiOxn 1379.6125 1379.6094 -22 12353562,455.3189 Onjisaponin TG S,W,G 047 0.81 -
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33 2414 CoHoOx 1249590 0 1249.5886  —1.1 1219.4049,1025.3853,995.429 4,  Onjisaponin TF S,W,G 113 1.20 -
455.220 8,425.223 9

34 2440 CoHynOs 13794094 13794081 -09 1203.4207,116 14151, Tenuifoliose A S,W,G 078 0.79 -
1143208 2,1 039.396 4
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47 3015 CioHinOs 1599.686 1 1599.6832 1.8  1497.7375,1455.7443,1425.716 3, Onjisaponin Gg S,W,G 144 078 -
1155411 2,537.077 6,455.273 0

48 3022 CeHyOx 1323.6015 13235989 2.0 1293411 8,675.3323,455.2169,  Onjisaponin TH S,W,G 211 0.74 -
425219 1

49 30.56 CyHiO¢ 3531031 3531021 -2.8 308.106 8,284.124 6,266.140 8, Licoflavonol ( H ¥ EIE ) I W,G  HikSIA HiREIA - 097
125.081 6 IR S ik

50 30.75 CuoHsOs 337.108 1  337.1073  -24  318.904 4,282.035 5,243.131 7, Gancaonin C(H R C) W,G  HPREIA HIREIA 153
157.028 2,96.970 3
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BB 35

TE: oG R S ORI, WKL

L7w%%%ﬁﬂ¢ﬁﬁ

2.7.10 ERAFEMS; A RSN TR =
JRA, HEARE ORI, C-3 {19 bl
(CHIAIBE) U, C-28 AR HO AL Gl 2 P IS
ﬁam&m&ﬁoﬁﬁ%¥mﬁFﬁﬁAﬁmﬂ%L

: (DFFHURBATIC C-23 (IR LS C-3 (il
%ﬁki@%%ﬂ F IR CO HIVH % Bl A= LR 5

(2) C—28 v fig s Wr 24 P~ A= w6 s (3) C—14 i 1)

CH.OH Wi, Wiz CH.O WiTE mime Ao Hod e B s
T mlz 425 Fl mlz 455 Rt & = 2 H RS
TR 510

L4 G 7 AL AR R B O BT A

RN S N 7 L) IR & D ot B e R

Wi, G NHIER. WIS 6

VETRIAR I (T H A B 5 2R

mlz 679.369 4M-H], C-3 %S C-23 il
FRIEAEARIK T ZAEWR, Wik —F A HO0
COb1?%%@%#%?%Mﬁ55%24MPH4HwH£—
; TEMLIERE [, C-14 f A9 CH.OH %4 Wi %4,
%fﬂu)?ﬁﬁwﬁ%¥m&M$WHWJ{Qm
H,0-CO-CH,0] o i & B B /1 5 1%
1&%&%MH,C3@M%%@%CB@%@
FEAEMIE T AW, 15 8I0E A B m/z 1 347.608 6
[M=H-Gle-H,0-CO,] ; C-28 v [igfbral, 15 F4RE
TR B 7 m/z 455.259 2[M-H- Gle— H,0- CO,- Fuc—
2Rha-Xyl-Gle-MC| . EARZ AR ULIE 2,
2.7.2 SERERRIE ST FEWEIR R G FE LI
HFEARTERZ, DS FE B s e A, D EGE

mlz



- 1850 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 December, Vol. 32 No. 12

-Gle—-H,0-CO,

OH

OH,

(o]
-Gle-H,0-CO,

@d

OH OH

m/z 1 571

B2 MEEEHR(A)SZEEH B(B)HWRFERRE

mlz 455

CH,OH

M /Q “Fuc-2Rha-Xyl-Gle-MC_ OH

OH °"‘

mlz 425

mlz 455

OH OH

mlz 1 347

Figure 2 The fragmentation pathways of tenuifolin(A) and onjisaponin B(B)
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