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Abstract: Hongshen (Ginseng Radix et Rhizoma Rubra) is the dried root and rhizome of the cultivated ginseng plant Renshen (Panax
ginseng) from the Araliaceae family, which has been steamed. It is known for its effects in greatly tonifying the original ¢i, strengthening
the pulse to relieve desertion and benefiting ¢i for consolidating blood. It has been reported that the chemical components of Ginseng
Radix et Rhizoma Rubra mainly include saponins, sugars, volatile oils, etc. The pharmacological effects are mainly to enhance
immunity, antitumor, antioxidant and so on. However, the processing parameters of Ginseng Radix et Rhizoma Rubra have great
influence on its quality and clinical efficacy. Various editions of the “Chinese Pharmacopoeia” and local processing standards have not
yet provided clear specifications for the processing parameters of Ginseng Radix et Rhizoma Rubra. As a result, the quality of Ginseng
Radix et Rhizoma Rubra medicinal materials on the market varies, and quality evaluation indicators cannot be distinguished from those
of P. ginseng, which fails to reflect the significance of the processing of Ginseng Radix et Rhizoma Rubra. Therefore, based on the
research progress current issues with the processing techniques and quality evaluation of Ginseng Radix et Rhizoma Rubra, this article
proposes considerations and directions for resolution, in order to provide a theoretical basis for the quality evaluation of Ginseng Radix
et Rhizoma Rubra.
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Tablel Comparison of processing methods of Ginseng Radix et Rhizoma Rubra in Chinese pharmacopoeia and local

processing standards
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Table 2 Main ginsenosides in Ginseng Radix et Rhizoma Rubra
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Fig. 1 Potential transformation pathway of protopanaxadiol saponins after processing
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Fig. 2 Potential transformation pathway of protopanaxatriol saponins after processing
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Table 3 Ginsenosides content in different ginseng products (n = 2) (1]
R 0%
77 i AzE AZE AZE AZE AZE AZE AZEHF AZEH ASEH
1 Rg 1 Re 1F Rb, T Rf  # Rg H Re Rb; Rbs Rgs

e 2 0.175 0.166 0.215 0.093 0.021 0.161 0.078 0.009 -
2% (100 C) 0.587 0.328 1.333 0.300 0.092 0.706 0.797 0.080 0.030
2% (120 C) - - 0.304 0.106 0.159 0.075 0.072 0.013 0.338
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Table 4 Reference values of season, ginseng age and

steaming timel'3!
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F1i . . .
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Table 6 Comparison of processing parameters and evaluation indexes
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Table 7 Potential markers used to distinguish dried raw ginseng and Ginseng Radix et Rhizoma Rubra'>!
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NS EHE H WS R R ehr, KT
NS BRI W75 1w RO 1 - 5 ARG I 72
Chigh performance liquid chromatography-ultraviolet,
HPLC-UV) . 5 RGBUH 1 - 28 AU A I Chigh
performance liquid chromatography-evaporative light-
scattering detector, HPLC-ELSD). iRRAH - F it

ZAHKMES7E (high performance liquid chromatography-
corona charged aerosol detection, HPLC-CAD). =14%
VAR B - B A 7% (liquid chromatograph mass
LC-MS ) . 4 A il Ctwo-
dimensional liquid chromatography, 2D-LC). IE£L7M%
R (near infrared, NIR). —Z % (quantitative
analysis by multiple system, QAMS) %%, .3 8.

spectrometer ,
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Table 8 Comparison of different analytical methods in ginsenoside analysis

HiE A 6 TR SR SCHR
HPLC-UV . #ERMMRGUE RIF BEER, HTEERE, AREsmg 0.098 pg 0.375 ug 43-44
HPLC-ELSD #ZifaE, W HELT MR, B RE BRI KT 0.093 g 0.037~0.186 pg ~ 45-46
HPLC-CAD MM A & A B i Rk, mNAKE, HMEF ELSD 0.02~0.16 pg  0.04~032pg 47

Y, WL

LC-MS MEFRMEMR B S, TR CESBARES . JE A, PRI FAEM  0.0013~0.0257 0.0040~0.0822 48
B, BN E PR A pg/mL pg/mL
2D-LC P A RN 7 B AR PR R 253 P A ARG I T 0.17~2.49 0.58~8.30 49
e JEE 5 1 RS 1, 7 YR T T SR A B pg/mL pg/mL
NIR WOACERTE A AT AR FREREAE LR 50
QAMS JARG R HE i 5 3R QAMS fEFR HPLC MR FED , SR B 51
A
3.1 HPLC-UV 3.3 HPLC-CAD

HPLC-UV T H RS R faE s 1&H
TSR RN NS BE R -k SR
M, BT ANSBHEZ 55K IR IR T,
HPLC-UV X} & £ NS B M EWIAFAE S
FEARYTF, FELRERS, 43 B i () B, (R [ 2 )
2020 4ERCKH HPLC-UV %t A2, 432463 T &
S E, BV K EIA 100 minl?,

3.2 HPLC-ELSD

ELSD & i A A 85, 7T LUR KFE
IR BER. BRSSO TEAL S UV K
My e AR F9RAMRISERR S, HRl, &K
FE BRI 2% U7 25 20 b 5 o 4 ) Uiz B
FHAS1, IR 521%8 37 7 HPLC-ELSD ¥ [ i &
WOk N2 B Roy MR RIS =, IR T (h
[l 2481 ) 2020 4R 7351 K A ) HPLC-UV VEIE =
B AZ A Rby [ &A1 HPLC-ELSD ¥EI 5 E #1%
RSB, ZNERRERIE. R T ot
], Ay e R IR P b 1l 5 Bl s R s 4
BT S IR, 28R CHU R B A — SR A2,
filan, HHTIREAE TR AR AR, MR 3|
JfR, B RBUEEA RS R M ES =

CAD XFRA /B IAG g, 2 — M T 55 A4L-
SERIFHER RS, HESHEREERS
ERRIER, & T4 AR R AN R AL
aYrE s, HILRBE ST UV AR, Xu
SEWNE UPLC-CAD VAR T 119 HIEASHEML IR 15 o
NZRBET, NAFEHERI NS B St
THHMEE, NS Z RIEA RS HE P 2%
HHRHE T ES %

3.4 LC-MS

BEAE BT I B AR PR R fE, RREHER 2 AT
H 2 LIRS R VA A8 A s X AN [ = i ) v 2
MEATIIE AT X h 2R B 5E . Leung 25154
R T JUFERH LC-MS/MS X 7 NS @ tEYi
ik, A R RAE R SO A - = DU R AT
Jii %1% Chigh performance liquid chromatography-
triple quadrupole mass spectrometry, HPLC-QQQ-
MS) 7€ B M 3RAT R AP ISR B o R AE 4
HE T SRS EMRE R B EE, HA
B DLHERA R SR S5 0005 2, DRI, 456 kAT
i) 5 1 B2 R ( quadrupole time-of-flight mass
spectrometry, Q-TOF-MS) XI4b-&4dE ATk 1 i1 i
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2 o Li 285 ST FRIGE T UPLC-Q-TOF-MS 2
R TP 6 h 5 N2 B Puse e &1
HH S AR A 2 e A BT A8
T B E I R o SR, BT R N A%
ot HAEEIR. 4RSS, IR KIRE B
PRI T HAE NS 2 AR b R R
35 2D-LC

BT HR 2 SRR S 2, X A
EIEFEER R, (PEZHY) 2020 FERCHTY 2 4R
AR, AR — A 0, 2 48 (s BE S 7E
JL Y [B) PN 3RAS B s U S B AN o S R, SR 1R Y
WA SRR P RBPEN A, A TA e 7
245 S RART=I A3 BT BKF150) . Yang 549N i 0 1
QbD FrHT T iERT &S E R IESE . IRFE.
TEFIBRESE) AT, &L T —Fhao i —
U RN s N & B (AN I F ity T n
W, XFRPUE L AT TR TR S U E S
GlE R L ANINE Gt REP N VA
3.6 NIR

NIR 8% 45 8 FF b 3 AR X-H (XA C
N. O. S) fEIEZLAMNBK 780~2 526 nm HRBNHIf5
AIURNZH A AR WSS S AT I B IR 4 G A S E T
FEBHTRIE M. HAT, NIR HARSLAS I ATk
AT EL FEACTG Y T PR SRE SEEAN S 4.5,
PEVES S 5200 S iz R BT R
FHLOH 62 HHASHEMIEARIES, 43 ALK )
NS BN B e A, WRIALHAT R4
etk FER AN 38 HEFE S AR o 5e uF S0 i 7 (R A
RAT IR UEANVEAY, 25 F W= BT BB AN 41 27K
NEE. ASEH Rg Al Re B & E. AS 21 Rby
B S SRR RN S R A R Y TN
FH - NIR FEA 75 LA W 5H AR b 70 B AR 8 DLERAIE
T s R, R NH EAEERRE, 4
Jo B H AL S T 5 NIR AR S @ NS 8
YL RERVEN i, SR AR S i, 4B
il ity B PR R 2 0 A S8 B, R AS . 4%
29t B AT o VAN B R
3.7 QAMS

QAMS 72 F5H FH Hh 2576 i oy W AE B EOR &
AL FR, RIMGE 1 Ao A S 2 A 153 1
[F A MRE , ARG 7 2584 vhont B B L B Bt
S5 0] B AR LB R A QAMS VLA Z 24 Rby
HNASYFRBNEL S H 11 AS BTN S =,

Hipu s 7T AZ R HE Ry AZEH Rbs HIAS R
H Rg: FAS WA R, ¥ QAMS & &EillE 4
REHMRERAT 7T50UE, 451K QAMS llE 45
RE5HMRENE S R R ENEZES, Fit QAMS
FE 148 5250 A (1) [7] ] A B8 B8 4 b A T VP AN 20 2
& .
4 Z5iE
41 FEMRISAEKERTERH, FEEH0E
Pk (R E 2 ) R ) Je s G R SR A
FT R ST REE N2 R RN AR KAERR, 454
H G RAISAHE], A JEEL S i B 7T b S
N FERIE KNI A BRX LRI, 78
53 7 RE BRI FHAF BRAT 2504 ot 2 IR AR DG
42 BRFITZEATE, BFEHE
BEEBORPIRRE, AT TSI TRESE H
NG5, MHETERS —, BASHAWH, ANFEA
WA H AR, 150 A4S mES %
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AR M T IERIR AR R R P 2 B &
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LS| T 280, L B r R Fa s,
PR AT 22 1 o3 e o A FH 245 22 4= 1) (R th R 8 2 3
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NEAR, MRS RO AR K RS —
RO, S A EIZ AFIENE . ARk
SiahofrBoR, MHBHTB, MAMIPER. Bk
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