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ABSTRACT

Objective : The 5-HMF was not index material suitable to do the quality control of Rehmanniae Radix
Preparata. In this study, We estimated the changes of oligosaccharide contents in Rehmanniae Radix
Preparata using high-performanc anion-exchange chromatography with pulsed amperometric
detection(HPAEC-PAD).

Methods : The analysis of oligosaccharide was conducted by HPAEC-PAD with Carbopac PAL,
250x4mm, 5um, and Carbopac PAl guard column. Column temperature was kept at 30TC. Elution was
carried out at 10004 /min with 70mM NaOH and the injection volume was 104. Each component was
detected by PAD.

Results : Nine constituents were found from merchandising Rehmanniae Radix Preparata(MR), while
seven constituents were found in various processed Rehmanniae Radix Preparata. Not all constituents
were defined but stachyose and raffinose were found in all cases. And The most common constituents
of Rehmanniae radix was stachyose. In the course of processing, most of stachyose and raffinose were
decreased. Stachyose was decreased slowly in the course of processing with rice wine(RR), amomi and
rice wine(AR), and crataegi and rice wine(CR). However stachyose was decreased rapidly in the course
of processing with fresh rehmannia juice(FR). The method with crataegi and rice wine(CR) showed the
smallest decrease of stachyose. And processing method with crataegi and rice wine(CR) showed the
most abundant amount for stachyose after the nineth processing.

Conclusion : The changes of oligosaccharides in the course of processing were a very important direct
barometers to do the quality control and set up a standard of Rehmanniae Radix Preparata.
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e AR, AL A5, RSt Bolsis Rastny
- Tel: 02-961-9372 - Fax: 02-961-9372 - E-mail : yhyu@kiom.re kr
Ag-12007d 119 99 44 020079 129 59 A 2007 129 219



262 K ¥ K ¥ B & 3 — Vol 22, No. 4, 2007

A&

AT g EREIs sled JES 8% 7
B, 8m T a0 A3 71T A sle WY
o) FAolt}’. o] TAE Tl HEL WA
713, S8HAE We dgT I EFo @A AL
S3he gEAQ FEE MiFo] ot

#Fe HA3HScrophulariaceae)d] E3hy, =3
ERE Q4o 3= thdA 222 A3 Rehman
nia glutinosa Libosch® 2 AuiFFEQ {HEHE
Rehmannia glutinosa Libosch for. hueichingensis
Hsiao® Qol®glolty. Age Az $eduved &9
Bajtol A go] Aujslm P,

2% BE AME TS ¥ (Rehmanniae
Radix Crudes)elet 8™, ##i#(Rehmanniae Radix
)2 HMES AR AZxFo #h#F (Rehmannia
e Radix Preparata)2 ¥ -2 #iES Kms)
o Azl MY AR B EYN B8 B
-8 59 o7 WhHo] 9o, 1 5 HES o &
3 pipEe) Az} del ARgEn,

EMET EES GHEATER>H Hxz =2
Hol glou BuEe <E/EKGH>AN Fx2 V)
E5o] gt o]l EEELS Ee] EBOT it
I el +RITY 9y, BBES &R
B AL Mol oletin dgon®, <AH
B>dX e o @7 Wi/HES dksta R s
asd FEe 3RS ofF W HEF Hojln
AT, <AHERE>AMNE HEN £ BT
E ¢ ¥ REABRE sPE o] 24 H1 A4
o] ZMo 2 W3ty FRow Y Eojzitu 3}
Ao, olF¥E Mo TS ko] AviEW
A CEME, B Ao 3502 UHo] AM-E
A B Aol

S ool s o] {3 F# M,
HH BB sl Qo #muEe ool wEa
o] #3ln Had Hike %S 7Y suhEe
kol fumsty o] H3alM ifstlimE SRR
9] o] PP,

MFES- catalpol, dihydrocatalpol, rehmannioside
59 iridoidal glycosides7} 8. d5-0]1*" 1 9
ol daucosterol, stachyose, amino acid, +7}2} v}&
YA F B-sitosterol Fo) FHHA Yo, mHE
< catalpol, rehmannin, aucubin, rehmannioside A.
B. C. D, leonuride, monomelittoside, dihydrocatalpol

58 a3y, a2 Yol 4948 FHF2 2F, amino
acid & 71e} vlFdA 5& st Yo Hu
sjo] grHs .

Y A 2 EFo] AmE ¥ guEd 2
o]7} U= AL #iti# e AZAAANN AR §F
W37l FuksEy] dqgolzin delA ok BAS
HRE HEoldhs Bt AZFHAA stachyos
e 55 F£3 7ZAHR catapold EEE AF
Aoz ZAHEY iridoid glycosidesE2 9433 £
=AY o] FA3] wolxed visle oFH
9 ez dF 2 LY vE= F7H6L,
serebroside, aseoside 2 5-hydroxymethyl- 2-fural
dehyde (5-HMF) Ho] A"tz BRyd uF ot
B0 mypEe] TARAE 9 AREAE FA%
A= catalpol, d-mannitol, rehmannioside 5°] AH&-
HAck I F catalpold HMEY HENT A
e BEAZ A AF AEE gl Aelzt
Qom™ minEel AzxIPolde G sy Fsf
Hoh o, BipEe AR F 5-HMFE AiEe
gl e A EASIA Fi, B £}
© BojdRoZ mifiEe] AxIgAM Y St
st AFAol e oz HuH: JuF . o
tigheAe)] “o] kg AXI AL AHFE o
5-HMF 01% o1& 3 sk a 748t F4
Aol HLatn Ao, olol wEM ekl FA
Hrtel AEES catalpold 5-HMFO gk d+7}
gt A3yPxn 9lov) EANYa FZEuo] B
Fal d7atel wet Be Aolg Jehlz o
53] AZAAAAN Epe AZIAFE F8AE
miEe 5474, FAHl AolM AzFHAe
A58 A3 R AP3] Fasith AR #
o) AEEAY 5-HMFS FF9 Blaze o=
Axo AzAHE AR=AE A BAM=
olg1 ™ 5-HMF7} stiisiol o] ol =,
59 ANz AAEE T vlEH A
He Az Ao,

ohebr] BE ] AZHAAAA BslHe FFRE
o] wztE P mEe FAYILE A A
2E 7NFEE AN A wmiE 2 A g3AtelA g
FAS 3 AW 3 AZE 15HEH 957
A9 mET A, HE, BB WEREE R
22 AR AF AR 155 95749 Ut
#oll gt F AL 1 YA ZBeiEOYS
(HPLCO)Z BA% Z3, {3 Z2AEs AW7d B
13k vpoj}.



el ole Pubigel B AR W o7 263

AE 2
1. Mg

B AT A" B AF AesAlolA 1
X 95HA 2zt 7bEE Aotk wE AmEe
A9 AujE 23 Rehmannia glutinosa
Libosch®] #a& Al8319th B8 £ #Hifc Mg
B3 ()l M, M= (Amomi Xanthioides Fructus) 2
[L#(Crataegi Fructus)ye A52 A7) obyolA] 7)
4 #AFT Y3

1) Alet ,
Raffinose®} stachyoses= Sigma chemical Co.(US
A) AFE AR

2) 7171

FF wAMd AHEE HPLC AR Z  Nanospace
SI-2/3001 pump (Shiseido, Tokyo, Japan), Dionex
ICS-3000 PAD detector (Dionex, USA)S AM-3FS
3, &4 ZAZd:= EYELA FDU-2000 (Tokyo
Rikakikai co. LTD, Japan)S, Z2u&zde
Ultrasonic (JAC 4020, Hwain Tec. Seoul, Korea)-&
AR8-3t9i T

2. ¥4

1) B®E N=

e A 2zt %kgoll *3113‘%} Z 300ml9+ &
Z3v BA3E 924 H&%SM 1201 14 9*77}11«1
PHEGETRME, FRIS ARt 22 e
2 2kg9] AAZ] 2250ml2) HHIE S ALHE
EHHME, RR), 2250mle] =@l 150g9 Mg
HA7BRBIAGEA- 2%, AR), 2250mle] =z
150mle] Wi B2e AZFE(iRie®E CR) 2
ZF 159A 957N S A28yt

AlF AL3Abol A AT BiE(MR)S ¥t
(MRO)ol &==(%Ze], 30%F3)E 7Fste] 15414
T 2477 B9 %1 T F57194 100CY 57
i NLE} A F EF AT, 25X EE &

FE Jbeted 3ANES d2 & % l Alx 100C ]
FE712 3AEeH A

©}
=
% A%z 3 Aotk

2) AlB X2

i 2 BES A Zol FF54 30m 9
Ho] 40T 2417 §¢ 22u5EF F oy
(Filter paper 4, Whatman, England) 35tk &A=
Ax3a FA Zot FHF 20mle Bl 40TAA 2
A 2EAFES 5 oI (Filter paper
Whatman, England) 3}t o]% A oA
S T4 AxANA A85E UEQY AgE
o =(10mg/ml) 3]43t$ 21 injection
MFS-13(pore size 020022 o3tsf HPLC
RS =

dr olN —{N'
2o Hu e
o 2 4y 12

3) HPLC &A1 =2

HPLCE column® Dionex Carbopac PAL,
250x4mm, Sum (Dionex, USA)E, guard column<
Dionex Carbopac PAl guard (Dionex, USA)S Af
43191, 29 5 0CTE FASLL f28
2 70mM NaOH (Fisher, USA)S A}&-3tgoH,
22 10004 /min, injection volumeS 104 ®th. Z+
A E-& Dionex ICS-3000 Detector(Dionex, USA)E
AZ34T

4 3

l o,
8% 855‘ 153311:, 18% % % 9me A
SAZ A FEHe 7t 47
A3at7] A %é"l F4M 4 3 T
AES HPLC ¥43%eH, INAR [FEA|7o|
153%-¢1  peake raffinose§] o], ak
stachyose§J o} A=A}, (Figure 1, 2)
15X 9%7X9) Al £AHMR)AA 9
G579 ek Table 13 29%th 1 F raffinosed]
ko AP 40%Qed 1FAM 64%=2
Z7RIET7E olF ol 3FdAN 30%, 5FclMe
08%=E FHgo] HH oz ZA3Trt 65 o|Fd
A8 7#EHA ¥sdt) Stachyosed] dFe AX
oA 5H51%E 71} =deH 1544 535%, 3
M= 187%, 5TAAME 171%RL 75 ©Fd
#4438 gaste] 9FdAME 23%Ath 27 194
HE FEA7o] 858 G F571 74l w

o)

°l



264 X 8 K H &8 g3 — Vol 22, No. 4, 2007

2t ol AH FUhdrt 75 olF §43] $U1%
= & 7 Aok 2L 4 peakel e St 371
ol wiet Fgol 254 F7I8HAY Eohe ¥gst
& & F Utk oY 2% Fvt FHESFE
raffinose, stachyose®] @2 #ZAstn {FEAR0]
8Ed AFshe B FFL IFE ¢+ Atk

Table 1. Concentration Changes of Raffinose and Stachyose
in Rehmanniae Radix and Merchandising Rehmanniae Radix
Preparata
% MRO MRI MR2 MR3 MR4 MR5 MR6 MR7 MR8 MRO

Raffinose 40 64 59 30 22 08 0 0 0 0
Stachyos

%51 535 389 187 188 171 67 56 41 23
€
MRO ; Rehmanniae Radix.
MR1~MR9 ; Rehmanniae Radix Preparata steamed from 1st
10 9 times.

S EREERTRLY

Figure 1. Chromatogram of Rchmanniae Radix (MRO)
merchandising Rehmanniae Radix Preparata(MR1-MR9).
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Figure 2. Chromatogram ﬁ oligosaccharide standards.
1; Mannitol

2; Rhamnose 3 Galactose 4 Sucrose S
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Table 2. Concentration Changes of Raffinose, Stachyose and
Other Oligosaccharides in Rehmanniae Radix Preparata
Stemed with Fresh Rehmanniae Radix Juice. (Area %)

Peak
Mann Raffin Stachy
2 3 4 5
itol ose 0se .
FR R
37 54 10 11 113 18 (5
1
FR
27 38 28 31 119 26 731
2 .
FR
29 05 87 201 us 16 317
3
FR
45 04 139 22 320 07 203
4
FR
27 06 72 115 85 08 286
5
FR
28 03 93 246 2.1 06 202
6
FR
43 04 101 317 473 v} 6.2
7
FR
28 0 10.1 20 R0 0 112
8
FR
34 0 164 281 478 0 43

9

2: Monosaccharide 3; Monosaccharide 4. Disaccharide 5;
Trisaccharide
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Figure 3. Chromatogram of Rehmanniac Radix Preparata stemed
with Fresh Rehmanniae Radix Juice.

1, Mannitol 2; Monosaccharide 3; Monosaccharide 4: Disaccharide
5, Trsaccharide R; Raffinose S: Stachyose
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Table 3. Concentration Changes of Raffinose, Stachyose and
Other Oligosaccharides Stemed with Rice Wine (Area %)

Peak
Mann Raffino Stachy
2 3 4 5
itol se ose
RR
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6
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7
RR
23 01 93 224 374 0 B6
8
RR . i
26 03 96 23 377 0 265
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2; Monosaccharide 3; Monosaccharide 4; Disaccharide 5;
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Figure 4. Chromatogram of Rehmanniae Radix Preparata steamed
with rice wine.
1;  Mannitol 2, Monosaccharide 3, Monosaccharide  4:
Disaccharide 5; Trisaccharide
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Table 4. Concentration Changes of Raffinose, Stachyose and
Other Oligosaccharides Stemed with Amomi and Rice Wine

N
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7
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8
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9

2; Monosaccharide 3: Monosaccharide 4; Disaccharide 5;
Trisaccharide
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Figure 5. Chromatogram of Rehmanniae Radix Preparata steamed
with amomi and rice wine.
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R: Raffinose S: Stachyose
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Table 5. Concentration Changes of Raffinose, Stachyose and
Other Oligosaccharides Stemed With Crataegi and Rice Wine
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CR
26 32 40 52 165 19 666

5

CR
18 32 59 76 186 25 604

6

CR
37 02 75 177 20 10 408

7

CR
23 11 80 143 %67 14 461

8

CR
24 06 72 164 300 10 422

9

2; Monosaccharide 3; Monosaccharide 4; Disaccharide 5;
Trisaccharide

Figure 6. Chromatogram of Rehmanniae Radix Preparata steamed
with crataegi and rice wine.
1. Mannitol 2. Monosaccharide 3;

Disaccharide 5: Trisaccharide

Monosaccharide 4
R: Raffinose  S; Stachyose
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