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Abstract: Objective To analyze the changes in the chemical composition content of Dihuang (Rehmanniae Radix, RR) before and
after processing with different auxiliary materials Amomi Fructus (AF) and Citri Reticulatae Pericarpium (CRP), so as to explore the
influence of auxiliary materials AF and CRP in the processing of Shudihuang (Rehmanniae Radix Praeparata, RRP). Methods The
fingerprints of RR, RRP and RRP with different lack of auxiliary materials were established by HPLC, combined with the “Similarity
Evaluation System for Chromatographic Fingerprint of TCM” (2012 version), SPSS 21.0 and SIMCA 14.1 software to analyze the
fingerprints. The content of seven non-sugar components (catalpol, rehmannioside D, 5-hydroxymethyl furfural, leonuride,
verbascoside, isoacteoside and hesperidin) and eight sugar components (D-fructose, glucose, sucrose, melibiose, raffinose,

manninotriose, stachyose and verbascose) were determined. Results There were differences in composition space between RR, AF
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and CRP on RRP and AF and CRP on RRP with different lack of auxiliary materials, and the content determination results showed that

the content of monosaccharide increased in RR after processing, while the content of oligosaccharides and glycosides decreased after

processing, the processing and auxiliary materials changed the composition content, the content of D-fructose, glucose and mannotriose
in AF and CRP on RRP increased by 29.24%, 57.14%, and 44.65% respectively compared with that of AF and CRP on RRP (without
AF or CRP). Conclusion The auxiliary materials AF and CRP affect the chemical composition changes of RR before and after

processing. It provides a basis for elucidating the processing mechanism of AF and CRP on RRP.
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P ¥ Rehmanniae Radix Praeparata (RRP) N
% Z Bl Hh 38 K ) H 35 Rehmannia  glutinosa
Libosch. 4100 T W38 Rehmanniae Radix(RR)
S BT, MR, JEECOAH . TR, Th
e VR HIE R FRE AR R A G .
FEIEBEN . (a0 “HFE S, AE%RZ, #
TR, a0, EAMEK. LAGAR, #&
70, DLEIIL, AERAERS, RZ&ar™, EBE I,
DR A B AR 5, SRR IGK, 170 2 05 I B, A [l 2=
BoARFLLHD): “AFEEN, FREZAMIN, BE
T, ACHE TR, #dhEs 5 5| AR A A B
PR, WA R Rz ) 1 0 R VL PG 2 8 5 R SR )
M, KA Amomi Fructus (AF). PR % Citri
Reticulatae Pericarpium (CRP). Bl f5, HUHM~.
MR S B e 2R, BB 2, 2 2 R
Z BB, BT, BRSBTS SRR A
1 EARFZ I i TCATE ST . PG T 32 B 25 EEAE
AR I R g ThRe, HARGEEY R
T EAFEIMEIREG S 2K LT R R R o,
ASZIGR H HPLC 32378 ST AT B B il A 38 K2 AN [F]
AR} 2 B ) R, s A R R T B
G3 BT AN [RI ML) it 2 TR PR 22 S A 0, R AR HT S
FEAROE Y PG S . R LR IR SE R
FRAT AT S ENE, DRI RT . BR RO 2
Hh B PN S O B B AR R, D ] B DA R R
A B () M B SR A AR
1 M

LC-20ADxg 2 5 ROBAH (114X . ELSD-LT I fi%
T 28 ROCHUR Rl 2%, H A i 4 7] ; XSE205DR
MR L7 RF, 815 Mettler-Toledo 2 7] ; D24UV
ai 7K ai K — R, B2 A\ ZKF040 2Y
HATHRAE, BFSRRAEs) ARAR.

AdhEE GEHITRS, fibS 1911150 BME 7
=, T 180627) R EZ G HUHTL, #E5 200801-

2), ¥ EREEARP AR R ARAR, &
PR RER A EE, DN E SR
JEHE YR Rehmannia glutinosa (Gaetn.) Libosch. ex
Fisch. et Mey. [ FRHUR . 255 52 B EYH &R
Amomum villosum Lour. ) TR AR . Z&/HFHH
1 )R MY Citrus reticulata Blanco H TR K7 .

SRS AEEE (LS MUST-14122411). 2B}
H (L5 MUST-20052601). #h#H D (4it'5 MUST-
20101311). 5-52 RS (45 MUST-20051202).
BEACHE (itS MUST-13122711). F28M-THk
H (L5 MUST-20103104). #8 )% (fit'5 MUST-
20031701). FERE (L5 MUST-13122601), % %) Hi
({it'5 MUST-18032905). D-FHE (k5 MUST-
13072803). EA{LHE (45 MUST-20112705) 4
RS 2 R E MR A R AF] s SRS RE (it
5 PS020341) W H AR BAEIRHE A R A F] s XF
MBS B (S 505A023) T EJE R FERHL
HIRAT; SIS P (LS TA0423CA14). H
2 B GitS L29MeY 1) T H i H R R 2
mly DA BT IR R B =98%: L Nt ik,
2 [H Thermo Fisher Scientific A#]; FrHRFIEN
Iyt
2 FAEEHR
2.1 HhEIEHImAEIE

Z | (g B PRI B, 43l =
R B ) A b B L DA R R | 2 B CBRBR R D M
R B ) b CBRDA— )« R TR 2 i Bt 3 (B
=7 BRBD IS 10 4y, Ml =50, &H.
2.2 MERFAFHEEIEREIL
22,1 SRS SR A% IS AR EC s et
FHRRHE R AR R B MRy —, BT
Z SR TR E, BOER R R THREE S
R, REPREL S AR . BEIEREE. &
HEIF TR B RS, R A AR R



* 6170 »

FEH 2021107 $52% B 208 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20

JiR B FE 53 AR 55 H MR 724.50 pg/mL. &
TEHEEF 12.66 pg/mL 7 RHFHRRET 18.43 pg/mL. 1
FEH 29.46 pg/mL TR 5 HE SV o

222 HKSVER R 5 RS B R AN [R] 24
A SR 2 g BT BR M, K% 8 H 50 mL
R, FRERE, I 1h, W, BREHRE, H
FEEAN R IBCR T, $85, B0, HCERTEWR, 7%
T, FAHECAE 2mL £, HHTH 0.45 um (1)
LR e, RIAR01,

223 O BHEHCA Inert Sustain Cig #£(250
mm X 4.6 mm, 5pum); BN ZIE-0.1% B K%
Wi, BEEEVEG: 0~15min, 3%~4%ZfE; 15~45
min, 4%~12%Z.fE; 45~60min, 12%~15%Z.f;
60~80 min, 15%~16%Z.fi&; 80~120 min, 16%~
28% Nk ; BEFEE 20 uL; KRR 40 C; AR 1
mL/min; K7 283 nm.

224  REEEERLS RS BRI A B B ) A S5 Ry
K (S31), K “2.2.2” TS HH mIE R, 1E
“2.2.37 Wit RS AF R IELLHERE 6 IR, LS H IR
R (ARG T AN SRR, TS AT W PR AE 6T £ B B
], AHXTUETH AN RSD ¥/NT 1.4%, KNG
FE R 4f.

225 FROEMERLE R PRE R R ] 2 ok
K (S3D), HlFHHl&)E 0. 2. 4. 8. 12, 24h,
& “2.2.37 WIS FAERE, LS BRI IR B[]
FNETFUAZ I, TS AT VIR A X LR B B () AR
HHUE ALY RSD 24/ T 1.9%, R IA MR A e
24 h e RIF.

2.2.6 FEEMHLE B IREUE — 00 R R ) 24
BRI R (S31), % “2.227 W ETFATHI% 6
B IATR, 1E “2.2.37 TG &4 R ERESHT,
UAZ U KR BRI R A A e S, THR A I
R X £ B BT ) A W T AR RSD 3970 T 1.7%,
OIS FEEER LT

2.2.7 HOBEFESDE OHC S M EERE RS 10 4,
fE “2.2.27 WU TGRSR, % “2.2.37
TR s Ak ie, EHIELERIE 1, kA
TR LIS AR AR VPN VPN R GE) (2012 JRO X B
R ERE AT T, & EAER T 5 Bt
dont B, RO T A R 24 AN, AR R
TP 23 AN BRI 2B R
F2) 19 AN RV R R ) B (b ) 22
AU WM BR B TE (B, R 24
ANJEHE, JFHIBET SREAR RBEE (- 2) b

= e e —— S50
= Jw

i
)

A

=
e v e e —
=
—
-
-
it
-
C____._‘..J\._._u___f\—,.,_)\f\ﬁ_ﬁ:
= ===
NN A
\—/\_.J;_J'f
e\
—— S
I\ ..J\n..__.‘E
A A I S
0 17.39 34.78 56.18 69.57 86.96 104.35 121.74

S1~S10-RM =5 Bz il 2 3% (BRI BRED
WA R 3 S41~S50-4: 3

S11~S20-H5 A= B Jz il 3 CFR 1)

S21~S30-H> R il #ith 3% (BREPAZ)  S31~S40-

S1—S10-AF and CRP on RRP (lack of AF, CRP) S11—S20-AF and CRP on RRP (lack of CRP) S21—S30-AF and CRP on RRP (lack of AF) S31—

S40-AF and CRP on RRP  S41—S50-RR

El1 thEsFmEIELSR
Fig. 1 Atlas results of RR samples
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Fig. 2 Comparative atlas of different RR processed and mixed reference substances
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Fig. 4 PCA score maps of different processed products of RR
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Fig. 6 HPLC map of non-sugar components of different processed products of RR (A) and its mixed reference substance (B)
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# 1 WEARMEHIRPIEELRIHRENH (X£s,n=3)
Table 1 Mass fraction of non-sugar components in different processed products of RR (X £ s, n=3)

. RESE/(mgg™)
e Bl EE D MR SRR BAMRE  BEE  RRHRE
T 5.25140.019 3.1460.015 2.82020.011 0.027£0.001 0.278+0.002 0 0.064+0.002
PR HI M (BREDS. BRED - 1.28940.009 0.31240.005 0.754+0.008 0.088+0.001 0 0.315+0.006
PO R B il A3 CBBR ) - 1.1090.008 0.213£0.002 0.570+£0.003 0.059+0.001 0 0.194+0.002

3

BT BB A 2T (BRED ) -
FOAZ P i it 3¢ -
= RN E AN, TR

“—> indicates that the response value is too small to integrate, same as following table

1.03310.010 0.208+0.002 0.757%0.006 0.05910.001 0.908+0.008 0.215+0.003
1.23410.009 0.218+0.002 0.795%0.007 0.0530.001 0.5810.004 0.325+0.003

T}

(S41), “PATHI# 6 1, % “2.5.3” TN i kit
FE, W45 D-SFRE . BRI RERE. ARTRE . KIRHE
ERACHEF 2 Joi & 73 Bor o 19.022. 27.256
88.954. 94.652. 248.507. 13.040 mg/g, RSD 434
9 1.01%-+ 0.89%. 0.95%. 0.89%. 1.43%. 0.91%,

M “2.5.37 Dt & ARdbRE, WES&E, 1HHE D-R
WE. R, REAE. 2 OBE. MR TORE. HER =M.
IKTIE . B ESTERE T35 I RS2 530 98.8%.
99.1%- 97.0 %+ 100.5%-+ 97.4%-. 99.4%-. 98.6%-
101.5%, RSD fE5 514 1.24%. 0.98%- 1.36%-

1.07%. 0.95%. 1.79%. 0.99%. 1.56%.
259 FEMEERNGESR  FEIOH IS 4
BRI “2.5.37 BUR il sk lE, 4

RYER MR
2.5.8 JINFEEMCRBEE R ARICINE & =R
Husg (S41) 6 47, BN “2.5.17 TN BESENT

FIATR 3 mL, % “2.5.27 TR 77 vk A A LI 7 F 2,
1
A |7
||
|
% 3 4 5 6 |‘
_— A > Nt as
—_— b _J{_ﬁ \ a4
4‘*.—_!“‘*4“: \ 1 1 NI " gg
I G SR | G J \ BN al
7
B \
! \
5 |
3 / |‘
} 2 A }L_A;_j\_ N s
0 8.70 17.39 26.09 34.78 4348 52.17 60.87
t/min

|-HERE 2-D-BU0E 3-BERE 4B W SARTRE o-HER=RE 7oKTRHE  S8-BESAENE  al-ZRth  a2-WMCRRBHIEALEE (BRI BRED
a3- PR R AT CBRBR ) ad-RMCRR MBS (BREMZD  aS-EMCRRHe il 23

1-glucose 2-D-fructose 3-sucrose 4-melibiose S-raffinose 6-mannotriose 7-stachyose 8-verbascose al-RR a2-AF and CRP on RRP (lack
of AF, CRP) a3-AF and CRP on RRP (lack of CRP) a4-AF and CRP on RRP (lack of AF) a5-AF and CRP on RRP

7 HEAEESIRELRRST (A) MEXXRS (B) HPLC EiE

Fig. 7 HPLC map of sugars composition in different processed products of RR (A) and sugars reference substances (B)
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*2 WEAEEHRPELRTHRESIY (X£s,n=3)
Table 2 Mass fraction of sugars in different processed products of RR (X £ s,n=3)
e RENEU(mg-g™)
" DR ki b EOH ORTH O HESE AR TEER

A 18.632£0.076  27.44520.048 89.047£0.105 - 9453340.128 - 248.469+0.526 13.577+0.017
BRI (M BRIR)  127.5430.187 76.141£0.081 - 82.561£0.119 - 40.75240.048 - -

B BRI (B 164.46140.256 104.094£0.122 - 78.74010.111 - 43.00040.082 - -
BB () 177.17240.401 119.037£0.309 - 80.448+0.088 - 51.096%:0.089 - -
PR B At 3 174.405+0.296 119.854£0.185 - 79.4880.097 - 57.196%0.079 - -

3 e
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RYERFE ARG DI, ARSI 2 8. Rl
12 N2 SR A Rk — 2 9
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