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ABSTRACT

Objectives : Rehmanniae Radix Preparata was prepared in the traditional Rehmanniae Radix Preparata
preparation method set forth in the ‘Treasured Mirror of Eastern Medicine(Donguibogam), with a view to
measuring the contents of 5-Hydroxymethyl-2-furaldehyde(5-HMF) at individual stages of steaming and sundrying
and identifying new chemical components.

Methods : Based on the traditional Rehmanniae Radix Preparata preparation method set forth in the ‘Treasured
Mirror of Eastern Medicine, , Rehmanniae Radix Preparata steamed and sundried once through nine times was
prepared. Thereafter, 5-HMF contents were analyzed and new chemical components were identified in the
Rehmanniae Radix Preparata using Waters HPLC e2695, 2640 detectors, a Waters Acquity UPLC system, and a
Micromass Q-TOF Premier mass spectrometer.

Results : The Rehmanniae Radix Preparata preparation method set forth in the /Treasured Mirror of Eastern
Medicine, is a unique preparation method in Republic of Korea different from that in China. In the first stage of
the method, fresh Rehmanniae Radix Crudus was divided into high quality, medium quality, and low quality ones
named Rehmanniae Radix Crudus (Caelum)((kX#:), Rehmanniae Radix Crudus (Homo)(A#:), and Rehmanniae
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Radix Crudus (Terra)(M:#) respectively to use Rehmanniae Radix Crudus (Caelum) and Rehmanniae Radix Crudus
(Homo) for preparation of juice while using Rehmanniae Radix Crudus (Terra) to make Rehmanniae Radix
Preparata. In the second stage, Rehmanniae Radix Crudus (Caelum) and Rehmanniae Radix Crudus (Terra) were
made into juice and Rehmanniae Radix Crudus (Terra) was soaked in the juice. In the third stage, among
auxiliary materials, rice wine named Purum Vinum Oryzae(i#iF§) brewed from  sticky rice was sprinkled on
Rehmanniae Radix Crudus (Terra) to the extent that Rehmanniae Radix Crudus (Terra) became wet. In the fourth
stage, Rehmanniae Radix Preparata steamed in earthenware steamer was dried under natural sunlight. The
contents of 5-HMF in Rehmanniae Radix Preparata steamed and sundried once through nine times were shown
to be below 0.1% in all cases. Pomolic acid was identified as a new chemical component.

Conclusions : In conclusion, the Rehmanniae Radix Preparata preparation method set forth in the TTreasured
Mirror of Eastern Medicine, is thought to be a unique preparation method in South Korea in which Rehmanniae
Radix Preparata is completed through the first stage in which fresh Rehmanniae Radix Crudus collected from
fields is divided into high, medium, and low quality ones and fresh Rehmanniae Radix Crudus juice is made, the
second stage in which the high quality fresh Rehmanniae Radix Crudus is soaked in the fresh Rehmanniae Radix
Crudus juice, the third stage in which the fresh Rehmanniae Radix Crudus is steamed, and the fourth stage in
which the steamed Rehmanniae Radix Crudus is dried.

Key words . Rehmanniae Radix Preparata, Treasured Mirror of Eastern Medicine, 5-HMF, pomolic acid
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Fig. 1. HPLC chromatography of 5-HMF contents in each step of Rehmanniae Radix steamed and sundried process. a: 5-HMF:
5-hydroxymethyl-2-furaldehyde, b: First steamed and sundried Rehmanniae Radix, c: Second steamed and sundried Rehmanniae
Radix, d: Third steamed and sundried Rehmanniae Radix, e: Fourth steamed and sundried Rehmanniae Radix, f: Fifth steamed
and sundried Rehmanniae Radix, g: Sixth steamed and sundried Rehmanniae Radix, h: Seventh steamed and sundried
Rehmanniae Radix, i: Eighth steamed and sundried Rehmanniae Radix, j: Ninth steamed and sundried Rehmanniae Radix.
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Table 2. 5-HMF contents in each step of Rehmanniae Radix steamed and sundried process.

First steamed and sundried RR* 0 0 Sixth steamed and sundried RR* 0.017654 0.000709
Second steamed and sundried RR* 0,000097 0.000004 Seventh steamed and sundried RRE* 0.026922 0,001097
Third steamed and sundried RR* 0.001338 0,000050 Eighth steamed and sundried RE* 0,003605 0.000157
Fourth steamed and sundried RR* 0.005906 0.000227 Ninth steamed and sundried RR* 0.002695 0.000099

Fifth steamed and sundried RE* 0.008115 0.000381

* RR . Rehmanniae Radix

.
Fig. 2. Types of Rehmanniae Radix. a: fresh Rehmanniae Radix, b: dried Rehmanniae Radix, c: First steamed and sundried
Rehmanniae Radix, d: Second steamed and sundried Rehmanniae Radix, e: Third steamed and sundried Rehmanniae Radix, f:
Fourth steamed and sundried Rehmanniae Radix, g: Fifth steamed and sundried Rehmanniae Radix, h: Sixth steamed and sundried
Rehmanniae Radix, i: Seventh steamed and sundried Rehmanniae Radix, j: Eighth steamed and sundried Rehmanniae Radix, k:
Ninth steamed and sundried Rehmanniae Radix.
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Fig. 3. 5-HMF contents between market distributed Rehmanniae Radix Preparata and Rehmanniae Radix Preparata based on
MTreasured Mirror of Eastern Medicine; .
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Fig. 4. Determination of chemical contents in Rehmanniae Radix Preparata with time difference the flight mass spectrometer.
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o ZAZE 7hdste] A 7| wiol Huthitols Tt

ol AT AAF| wale] 2ujol4t WY,
3t purpureaside C, jionoside A, B, echinacoside,
cistanoside A, F'”, acteoside®} martynoside’} S
o] 9H®.

ko] FHI BT AFEEEE  catalpol,
d—mannitol % rehmannioside 9] HAEEOL}
olE A AR AR EAs=: E= A
A% AR A718E el Aol glesl g o
A = 5 A AEEEE ZAES 7t
A% Qe e el AR shel sodls
FAHE-2-F2UH 3| = (CeHeOs : 126,11, 5

—hydroxymethyl—2—furaldehyde, 5-HMF)+&= A§X]

ﬂoﬂ 7o) EAetA] kI ol
Pt o] AT oA A
Aoz wWiwEe] 9}
o} “o] Azxe AL
53| EEAHE-2-F =AY 3= (CsHsOs
hgstet” Yo pAske] Buth
%4 %@494011 A gata gk,

a8y 5-HMFE 7} s Aol oFfl 5

245t
F7het
weh

oko
1=

2 23 AY dAE HdlH glucose, fructose
o} sucrose 5| —E—Gﬂﬂcﬂ AAE D T ols @

e BUF, BLF, HE, ofAet FhetEE e oA
SolA BEiE df QIth Fructose 5 68FS A g
B4 B = doeH, 27t & 8 E3
A7 =2 (pH  3.50]3) 1 SH*J%‘H

5—-HMF2} 2—(2°—hydroxyacetyl—furan)o] Xt} o]
HAEE AR dHA gt HEoA 5-HMFES
Tomg/kg body weight o4 Folshyl ole] 744 E4
S bl 4 glov], s-HMPE
—furoic acid % N-(5—hydroxymethyl—2—furoyl)
glycine S22 AEF o] 24417 Yol 95-100%7}

e figod 2 FoAd Afode & 2AE

5—hydroxymethyl—2

o)A b Aoz mumgle,
FTYE 52 5-HMFO| Fafol MM

o] kol 660%, 97K°] 1,500%,
Jko] o] 1,000%, 97K0] 2,900%2 Z7}E
ez gihito] o AR on, MEw st 37E
B, e guhige 2785 € 0.1% o]Ato] UEI 6
FEEHE Bt R o Harslutiiie] geFo] oF 2
2 et Bustda’ (Table 3), 1 xho]7}

U olg® Az AxTge At

e 53
R A S 5
o]
=]

Table 3. 5-HMF contents in sundried Rehmanniae Radix Preparata and hot air dried Rehmanniae Radix Preparata.

First steamed and sundried RR* 0.2 0.02

Second steamed and sundried ZR* 0.9 0.09

Third steamed and sundried RR* 2.8 0.28

Sundried Fourth steamed and sundried RE* 2.2 0.22

Eebmal{niae Fifth steamed and sundried RR* 2.8 0.28
Radix

Preparata Sixth steamed and sundried RE* 3.4 0.34

Seventh steamed and sundried BZER* 3.9 0.39

Eighth steamed and sundried BR* 6.1 0.61

Ninth steamed and sundried RE* 6.2 0.62

First steamed and hot air dried RR* 0.4 0.04

Second steamed and hot air dried RR* 1.4 0.14

Third steamed and hot air dried RER* 2.5 0.25

Hot air dried Fourth steamed and hot air dried RE* 2.4 0,24

Eehmaz?njae Fifth steamed and hot air dried RR* 4.9 0.42
Radix

Preparata Sixth steamed and hot air dried RE* 6.2 0.62

Seventh steamed and hot air dried ZR* 6.9 0.69

Eighth steamed and hot air dried RE* 11,3 1,13

Ninth steamed and hot air dried EER* 11.6 1.16

* RRE . Rehmanniae Radix
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2 Y AFoA fE5EE sutel =
%3 FFA %0 FE 5-HMFO| g
3 A3}, AL 0.144%, 0.212%, 0.150%,
. 0.217%, 0.135%, 0.183%% Ha 0.170%9]
il %5#*&% 0.152%, 0.086%, 0.106%, 0.028%,

)

0.062%, 0.079%,
E}%) (Table
3 FAR
0.1%v]Rh0 2 Uebgey,

Table 4. 5-HMF contents in Rehmanniae Radix Preparata produced in Korea and in China.

4), FARS B 01%7}
2o AT 0.1%E

0.196%% 4t 0.101%= e

Aol

RS PAREE X3

RRP*-K1 0.144 RREP*-C1 0.152
RRP*-K2 0.212 RRP*-C2 0.086
RRP*-K3 0.150 RRP#*-C3 0.106
Korea RRP*-K4 0.151 China RRP*-C4 0.028
RREP*-K5 0,217 RRP*-C5 0.062
RRP*-K6 0.135 RRP*-C6 0.079
RREP*-KT 0,183 RRP*-CT7 0.196
Average 0.170 Average 0,101
Total Average 0,136 £0,057
* RRP . Rehmanniae Radix Preparata
oA T2 4FY ?ﬂﬁ:%% AR FFRE = HE Tol A Zgho] Skl wel SrbeE Hil
Zste] B (A)9} B850 Wao] golshs aRE  SHPH (Table 5). 37olAIR 0.1%H]¢to] 9L,
AAZ A=t 55 (B), AQ} Bo 43E& w9 Y WA 4Ol A 9T A= BF 0.1%014F0lH, FH
e g (), 28al SR (D)E ARgste] A& 0.6%7H A = YrEFRtTt,
o WY o 545 Z7bo] o3 5-HMFe| g

Table 5. 5-HMF contents in Rehmanniae Radix Preparata manufacturing process with various auxiliary materials.

. Third
T:éri;tza;;i 0.06 steamed and 0,05
a e dried RR*
Fourth Fourth
steamed and 0.16 steamed and 0,15
dried RR* dried RR*
Fifth steamed Fifth stegmed
and dried RR* 0.20 and dried 0.25
RR*
A g'roup Sixth steamed B gl"c?up Sixth
(rice and dried RR* 0.28| (sterilized steamed and 0.36
wine) rice wine) dried RR*
Seventh Seventh
steamed and 0,38 steamed and 0.44
driedd RR* driedd RR*
Eighth Eighth
steamed and 0.40 steamed and 0.49
dried RR* dried RR*
Ninth steamed Ninth
and shined 0.46 steamed and 0.60
RR* shined RR*

Third steamed

and dried RR* 0.02

Fourth
steamed and 0,10
dried RE*

Fifth steamed

and dried RR* 0.16

C group
(diluted
ethanol)

Sixth steamed

and dried RR* 0.24

Seventh
steamed and 0.35
driedd RR*

Eighth
steamed and 0.38
dried RE*

Ninth steamed
and shined
RR*

0.51

Third steamed

and dried RH*O‘OS

Fourth
steamed and 0,11
dried RR*

Fifth steamed

and dried RR* 0.21

D group
(distilled
water)

Sixth steamed

and dried RB*O'33

Seventh
steamed and 0,40
driedd RR*

Eighth
steamed and 0.47
dried RR*

Ninth steamed
and shined 0.50
RR*

* RR . Rehmanniae Radix
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