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Comparative Analysis of Components of Ginsenosides in Different Parts of Fresh Ginseng Radix Et
Rhizoma Based on UHPLC-HRMS/MS

CUI Yifang!?, WANG Hong!?, ZHANG Wenwen', WANG Bing’, LIN Yongqiang®, DAI Long!, LI Ning*",
ZHANG Jiayu'"(1.College of Pharmacy, Binzhou Medical University, Yantai 264003, China; 2.College of Pharmacy,

Shandong University of Traditional Chinese Medicine, Jinan 250300, China, 3.Yantai Testing Center for Food and Drug, Yantai
264003, China; 4.Kang Mei Hua Da Gene Tech Co., Ltd., Shenzhen 518000, China)

ABSTRACT: OBJECTIVE To isolate and identify the triterpenoid ginsenosides in fresh Ginseng Radix et Rhizoma by
UHPLC-HRMS/MS, and to compare the differences of ginsenoside in different parts of Ginseng Radix et Rhizoma(main root,
lateral root, fibrous root, and reed head). METHODS  Water-saturated n-butanol was used as extraction solvent.
Water-acetonitrile was used as the mobile phase for gradient elution. UHPLC-Q-Exactive Orbitrap MS/MS method for the
analysis and characterization of ginsenosides in Ginseng Radix et Rhizoma was established in ESI negative ion mode, and the
high resolution mass spectrometry data of each sample were collected. Combined with chromatographic retention behavior,
accurate molecular weight, fragmentation law of multistage mass spectrometry and comparison of reference substances,
ginsenosides in each sample were identified, and the differential peaks were screened to clarify the differences of different parts
in Ginseng Radix et Rhizoma according to the relative content changes of identified ginsenosides in chromatography. RESULTS
A total of 68 ginsenosides were detected from different parts of fresh Ginseng Radix et Rhizoma, including 44 in main root, 47 in
lateral root, 52 in fibrous root and 37 in reed head. CONCLUSION There are great differences in ginsenosides in different
parts of fresh Ginseng Radix et Rhizoma. Non-main medicinal parts such as ginseng lateral roots and reed heads, containing a
large amount of ginsenosides and ingredients that are not detected in other parts, can be used as an important raw material for
drug research and development and as a raw material for the extraction of various ginsenosides.

KEYWORDS: fresh Ginseng Radix et Rhizoma; different parts; ginsenosides; UHPLC-HRMS/MS
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Tab.1 Composition differences of ginsenosides in different parts(n=3)

— — — -
i B s RN WERE RE s s o R B G 5k
1 720 C4HuOs 841.4955 8414960 1.94 475, 161 g ASBAT R, W4 FAa A PPT +H+
2 7.62 CqHOp;3 7814744 7814747 1.87 161, 475, 131 NS RBAF Rgs PPT / +
3 8.07 C4gHpOps 799.4849  799.4854 1.90 475, 161, 131 AZRBAF Ayla PPT / —-—
4 8.09 CyH705 841.4955 841.4957 1.58 475, 391, 637 W AS B R, WA Rk PPT ~/ +++ ++ -+
5 849 CpHpOp 799.4849  799.4841 037 475, 161, 131 AZBH Adfla PPT / ——
6 9.14 CyiHgpOpo 9615378  961.5386  1.99 161, 475 W AS BT Ry PPT o+
7 931 CsHopOyp3 1107.5957 1107.5964 1.69 475, 391, 637 AZ AT Rb, [/ 53 S H ik PPT -
8 998 C4HgO;s 9315272 9315279 1.93 475, 161, 191, 149 AZS B Rey PPT ~/ - NI
9 10.07 Cs3HopOp 10775851 1077.5857 1.57 161, 475, 391 AZ A Re 4y SAh A PPT +H+
10 1027 CqHgO19 961.5378 9615378 1.17 475, 961, 637 = kERHFNM PPT ~/ —— +++ ——
11 1038 CyHgoOg 9615378 9615383 1.68 475, 961, 637, 161 =HLEH NM PPT / —- -
12 1049  CuHgO 977.5327  977.5333  1.80 161, 475, 637 ASBHT PPT / —— +++ ——
13 1053  CyH701  799.4849  799.4851 1.52 491, 391, 161 WAS A Fuy 0CO +/ + -
14 10.65 Cs3HogOx 1077.5851 1077.5864 226 191, 475, 161, 637 AZEH Re W[E 424 PPT A
15 1075 Cy4HgO15 931.5272 9315276 161 569, 613, 475 AZH Ry PPT /  +++ +++ ++
16 11.06 CuHg010 961.5378  961.5386 2.06 161, 131, 475 B A S BAT Ry PPT +/ +
17 1123  CyHgoOg 9315272 931.5283 2.39 637, 475, 391 =LEIR PPT +H
18 11.60 Cs4HppOn3 1107.5957 1107.5972 235 475, 637, 391 ANZBA Rb; [l45rFHK PPT +H
19 11.83 CypH7pOpy  799.4849 7994851 1.52 475, 161 AZRBAF R 75 Hk PPT / - FEE
20 11.91 CyuHgO3 945.5428 9455427 0.97 475, 622, 391 ANZB1T R/B, PPT / -—- -=
21" 12,13 CyHpOpy  799.4849  799.4855 2.05 475, 161 AZ 4 Re PPT / -——— —— -
22" 12,18 CuHpOps  945.5428 9455431 143 475, 161, 619 ANZ i H Re PPT / -- - ———
23 1235 CuHgOs 945.5428 9455433 1.62 161, 475, 131 ANZ AT R/B, PPT +/ - +
24 1242 CuH705 8414955 8414962 208 475, 131, 16l g NS BT R, [H o A PPT / +++ -
25 13.06 Cs4HoyOp3 1107.5957 11075975 2.68 475, 391, 637, 945 AZRAF Rb, [/ 72k PPT +H+
26 1472 CyuHuO,4 8255006  825.5013 225 475, 161, 131, 391 AZRH Rs; ik PPT -+ o
27 15.56 CeHi020301325.6383 13256389 1.28 161, 621, 459 W Bt =t 21 Fa WM&k PPD +Ht
28" 16.28 CuHz0p0 9554908 9554909 1.26 955, 793, 523, 731, AZRiFRo OLE v/ -- + +
613
29 17.90  CeHi020301325.6383 1325.6383  0.82 459, 945, 621, 783 W _Et=-L21 FaWoFMIKk PPD / +++ ++ +
30 18.69 CyHyzO15 9254802 9254813 229 925, 763, 455, 775, IAZRIT RT, OLE A
630
31 19.86 CyHeeO1s 7934380  793.4387 232 455, 587, 569, 613, PIHWEREIT Va OLE -
631
32 21.19  Cs7HogOz 11935961 1193.5967 1.44 945, 783, 621, 459 A ST mRbl PPD +/ +++ +  ++
33 2143  CsgHosOn 1149.6062 1149.6067 136 221, 783, 621, 459 VS RIT R, WMk PPD / -- -—-— ——-—
34" 21.85 CuHpOp 7994849 7994851 1.60 475, 161, 391 NS Rf PPT / +++ +++ ———
35 2226 CeHi020301325.6383 1325.6387 1.10 621, 459, 945, 783 N _ft=-LETF Fa PPD / A+ —— ———
36 2239 CsgHosOnq 1149.6062 1149.606 6 125 221, 783, 459 PEPES AT R, [ 4> SAb A PPD / —— ++ =
37 23.54 CeHi020301325.6383 1325.6378 0.45 783, 945, 459 W@t =L 2H Fa [F4r5Hfk PPD IEEE R
38 23.65 CseHosOn4 1149.6062 1149.6065 1.15 221, 621, 459 VIS A Ry A2 S i PPD e
39 2420 Cs;HoqOp6 1193.5961 1163.5857 1.11 783, 621, 915, 459 ASH4 mRe PPD ~/ +++
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Hk1

i sy MR WERY RE wtwr s PRE A
40 2428 CssHoO3 1119.5957 1119.5962 1.45 161, 459, 621 NS EAF Rs, PPD V it At
41 2477 CpH»Op3 7834900 783.4902 1.67 475, 161, 131 ANZ B Re, Fl4r Ak PPT V
42" 2484 CpH»,Op3 7834900 783.4902 1.67 475, 391, 131 AZ B Ry, PPT V +Ht
43 2551 CssHoyOp3 1119.5957 1119.5967 1.89 161, 459, 621 NS RFF Rs, PPD T
44 25.64 CsgHogOz6 1209.6274 1209.6284 1.79 1077, 323, 783, 621, AZHEIT Ra, PPD +/
915, 459
45 25.83 CssHoO23 1107.5957 1107.596 6 2.00 459, 945, 621, 783 AZRBH B, PPD V R
46" 2597 CssHpO23 1107.5957 1107.5966 1.80 161, 621, 459 NS BAF Rb, PPD V -
47 26.50 Cs3HopOp 1077.5851 1077.5850 0.89 459, 621, 944 ANZRBATF C/IC, pPD V -=
48 26.75 Cs3HooO2 1077.5851 1077.5852 1.12 459, 621, 783 AR C/IC, PPD V + --
49 26.77 CssHonOn4 1123.5906 11235909 1.30 621, 459, 783, 1077 AZRBH VE»FHIA PPD V. ——— —— ——
50% 26.87 Cs3HogOp 10775851 1077.5851 1.00 131, 161, 621, 459 AZHEH Re PPD V FHE o ———
51 27.11 CssHogOp6 1209.6274 1209.628 9 2.19 323, 459, 483, 621, =Lt Fe PPD ~/ ++ A+
1077
527 27.65 Cs;HogOn 1077.5851 1077.5852 1.12 1077, 783, 945, 621, AZRIF Rb, PPD v/ +  + -
450
53 27.68 Cs4HoyOps 11235906 1123.5913 1.63 149, 621, 783, 459 ASRAH V[FN-RHk ppD VOt +
54" 27.99 Cs3HogOp 10775851 1077.5853 1.23 1077, 783, 945, 621, NS4 Rb;s PPD / +H+ b
459
55 28.25 CssHogOz6 1209.6274 1209.628 8 2.08 1077, 1209, 783, AZif Ra, PPD / +++ +++
621, 323, 459
56 28.72 CseHosOns 1149.6062 1149.6077 2.21 1107, 161, 783, 221, PivEZS R R, [F4r- Ak PPD +/
621
57 28.91 CypHeO1s  793.4380 793.4384 1.85 455, 221 IS RAF Iva [R5 AR OLE A
582948 CusHgOs 9455428 9455435 1.82 945, 783, 621, 161, AZ4F Rd PPD / A+ ———
459
59 29.71 C4HgOp5 9455428 9455436 1.94 161, 131, 459 LR XV PPD V. tHH
60 29.94 C4H7014 8255006 8255017 2.70 459, 161 NS RBAF Rsy PPD A
61 3241 C4HgO1r 9155323 9155331 2.14 621, 783, 915, 459, AS B Af R/ KEM BT Ri¢/ =L PPD R
161 # Fd/ =L B4 Ft/=-L B Fe
62 32.53 Cy4HgoO17  915.5323 915.533 1 2.08 621, 915, 783, 459 AZBRIF RAdKFMHRT Ry =L PPD 4 +++
H Fd/=-L B4 Ft/=L B Fe
63 32.60 CysHgOp9  961.5378 961.5387 2.13 131, 161, 459, 621 AZH{F Méa/ \Z 1} 111 PPD / —— H+Ht +
64 3276 C4HgO17  915.5323 915.5335 2.48 621, 915, 783, 459 NS RAAKHFMET Ry =1L PPD e+
H Fd/=-L R Ft/ =L RB1 Fe
65 32.90 C47HgO17  915.5323 915.5333 228 621, 459, 915 AZ BT R/ KB Ry =L PPD 4+
H Fd/=-L R Ft/ =L B Fe
66 33.06 C4HsO17  915.5323 915.5333 228 621, 161, 459 ANZBH R/KFLDH R/ =t PPD 4+
1 Fd/ =LA Fu/=-L R Fe
67" 37.48 CyHpOp3  783.490 0 783.490 8 2.45 459, 161, 131 (208)- A B HAF Res PPD A
68 37.53 CqHpOp3  783.4900 783.4906 2.15 459, 161, 131 (20R)- A HHF Rg; PPD A

T SRS -5 EAUA LT RES/AR 10%~30%; ++/— -5 EAUALL T AER/AR 30%~60%; +++/- — —5 T L& ik R AR>60%; /-
ERAR B ZA S PPD-IEAS "B PPT-JRAS =ER,; OLE-FFHURRRE; OCO-RIifikeRl,

Note: “Identification with reference to standard material; +/— compared with the main root, the content was 10%-30% higher/lower; ++/— —compared with
the main root, the content was 30%-60% higher/lower; +++/— — —compared with the main root, the content was >60% higher/lower; \/—component was
detected in the main root; PPD—protopanaxadiol type; PPT—protopanaxatriol type; OLE-oleanolic acid type; OCO-ocotillol type.

AZRBFEFEAEFEANS - BER  BE1ASTEICANMUAR =GR B, HaEE
(protopanaxadiol , PPD) . Ji A & — [ Al PN R VG ES X T A S bR Bt 1 4k
(protopanaxatriol, PPT). S5 R FER A (oleanolic i, HAIX FAZH EGAFAAEMANS BT
acid, OLE)LA K B85 6 & 8 (ocotillol, OCO) 4 Fft Fll(OCO AN — B AFAES L, Li S 0458 5 R ABF

LRI Gl 1, Horfr, PPD RS PPT B 5%, IELASTHEAEMEBENIIASEI FIL, X
[Fi) g 5 G o 1 DU A =i N2 247, OLE B & 5% 5$ﬁﬁMﬁ$)\7§ﬁPMﬂﬂ§WA§%ﬁ F11(1%
BORBER FIR =05, OCO BINIZE C-17 fifilédiE  13)AIZ R —3k.
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3.2.1 PPD M AZ AT L5 F %78 (5 27, 29, 32,
33, 35~40, 43~56, 58~68) 1T E T M AL
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W 59 Jgude 58 [ [A] or A AR L B i A XV, [H]
FERY, 4 m/z 459 1Y PPD BIEZHER B T, LIK
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RE R B, 25K . ClogP (AL M AH
KB H SO HA PPD oA T T %5, BARYE
ELRIIE 1,

322 PPT BIAZ BT MEEM 4 (1 1~12,
14~26, 34, 41) PPT B AS AN FEALE Co 5
C20 (i R AW B WL, idel— RIS L5 25
P m/z 475 WEERE o B, s R,
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(Gle, 162 Da)J5 = £ 8 T m/z 475[M-H-
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OR, N
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1 1

OR;
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1 AfMASEFBHEME

2Gle]-, dEX R OEREAIT N, FERA 5
TEGER, RS E W AS B R, HR
T B T BER R AR WLIR 3. [FREHE, T ARYE
XF R AL BRI 21 fERRSE 2 M NS BT Rey, 1
3 g s N2EHE S e LR R R NS BT
A, Ta,

o e e [FIRE L IR m/z 475 TR F B UG, ik
MENY A PPT BAS BT, dt—4H, RIEH
RIZR OGN O REIRERTTh . P 2R 1%
ClogP 1B LA S AH G SCHRHGE %5 28 T HAZ sy,
SRIN St e
3.2.3 OLE AZ AV % E (% 28, 30, 31,
57) OLE B AZRAFRZLE A ST PPD
RI5 PPT BUNS AT, O ™A B R A
FEASTA] %S S8 5 AE m/z 455 RE P2 A2 s 1o
06 28 BYHEST B ISR m/z 955.490 9 [M-H],
PREABSTE] A 16.28 min, ARHEAEHH 4T 0l il &
B F 20N CasHr6010, TRZEH 1.26x10°°, FETE
TR, g 1B FIEM-H s 1 A%
B 5% 3 (Gle, 162 Da)4: Wi e H B F m/z 793
[M-H-Glc]~, Bidsi 2 A% 05k 3 A i s+
m/z 631 [M-H-2Glc]~, iifg 2 DA iR ES 14
25 W T R AR L 5 R AR R BT om/z 455
[M-H-2Glc-GlcA] = 454 % R B AI D15 8, ik
R % E N AS A Ro, HUTRE(E B K] BB
Mgt LA 4,

HRAE A (o s W ) (A R R R T . i 2 ik
72 DA B M S SC ik 1 — 2P S8 8 T Hifth OLE i
T, HARKEZERILE 1,

3.2.4 OCO B AF L4 E (I 13)  OCO R
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Fig. 1 Structure diagram of four kinds of ginsenoside nucleus
A-protopanaxadiol(PPD); B—protopanaxatriol(PPT); C—oleanolic acid(OLE); D—ocotillol(OCO).
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Fig. 2 ESI-MS? mass spectrum and possible fragmentation pathway of ginsenoside Rd

A-ESI-MS? mass spectrum; B—possible fragmentation pathway.
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A-ESI-MS? mass spectrum; B—possible fragmentation pathway.
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A-ESI-MS? mass spectrum; B—possible fragmentation pathway.
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