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Abstract

Rehmannia, belonging to the family of Scrophulariaceae, is a perennial herb, classified into
prepared, dried, and fresh Rehmannia roots according to processing and wrapping methods, and
uses different medicinal effects. The concentration of monosaccharides increases due to the de-
composition of iridoids and polysaccharides through heat treatment and drying, resulting in a
new monosaccharide, 5-hydroxymethyl-furfural (5-HMF). In modern society, the excellence
and interest in herbal medicine are increasing. It is considered that the standardization of proc-
essing methods is essential based on academic grounds and research in order to achieve suffi-
cient medicinal effects. This study is an insightful review of the first step toward standardization
of prepared Rehmannia. Therefore, the analysis of the old literature related to Rehmannia stud-
ies, the recent research results of prepared Rehmannia, and the pharmacopeia of each country
were analyzed. There are many regrets in recent years as the final quality knowledge, which
ignores temperature, time, and additives are being distributed. It is believed that various studies
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are needed to identify the exact mechanism by proving the excellence of oriental medicine and
standardizing the original products and preparation methods.

Keywords:  Rehmannia glutinosa Liboschitz ex Steudel, Rehmanniae Radix Preparata, Standaridization,
Processing of herbal medicines, Processing techniques
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= saccharides A€ (polysaccharide, oligosaccharides, stachyose, monosaccharide)O] 20| Zxj5}
o tERE oF 70 £5F 014 HEIACH U (Table 1), A9 HE ANFEREE catalpol 0] YO,
iridoid glycoside & 3#%85t0] phenol glycoside ionone, flavonoid, amino acid 0] ¥FgE 71X
AREOF HFQACH?, 0] Qo) triterpenoid Al ARET KA 50] EXjsH= A0 AL
C}1219 R|go] #e)= of 16-52% AE Ol2|=0|E-HlEgRIE gRdh= 2oz FEE0 9. Rig)
Exloh= OB Lo E-HEA] &7 EZE rehmaglutin A. B, C, D @+ rehmapicroside, ajugoside, cere-
broside, purpureaside C, glutinoside “12]1! rehmannioside A. B, C, D 50| SQIE AT} 6719 w5k
Aol ThEe] oY ¥ TR 50| eREo] Q). BEFE= galactose, glucose, fructose, man-
nitol, 2 B%F+= sucrose, 3 9= raffinose, manninotriose, 4 &%= stachyose, 5 B+ verbacose
78]3 BRE rehmannan, Rehmannia glutinosa polysaccharide a, b S0] HUEACHY . X&)
Hrlole= o 20 B/ Oof]licAt 5 arginine O] 71 ER5HH, FejE7]00= < 16 E7Q] ofn) At
0] 11 alanine O] 7} BT}l §71AFOEE caprylic acid, decanoic acid, 3-methoxy-4-hydrox-
ybenzoic acid, pentadecanoic acid, heptadecanoic acid, oleic acid, palmitic acid, eicosanic acid
12)31 docosanoic acid 0] HF&] B 202,

A2 grlg] & AXE Sall Ao 284 irdoids ¥ CHERO BalZ TR0 527t 5716t
11 7)1E0] ExfeHR] L2 MEL TSR 5-hydroxymethyl-furfural (5-HMF) S0] BHSOJRITE 319,
J8]3 catalpol $FE ZAl WE F 1/20 E 1/30 WQAZ Z4sict?,

Table 1. X|&e| =2 X
No Compounds nlEer Compound Structure Ref
Formula
H o 9 H
1 Mannitol CeH1404 no T v A g
H '9 ?
2 Catalpol CisHz:010 . \ . AN
A i
e
24)
3 Aucubin C15H2209 -0




YR 2l A ZHgHe| HFEet U ool TRMo| 2ot A0
Molecular
Compounds Compound Structure Ref
Formula
Acteoside C2oH36015 :
,4‘{ o
9]
Daucosterol Cs5Hs006 Lrt.'"\
L]
N L 1
gl
i
Raffinose Ci18H32016 . »[\U
Lok & ?
Stachyose C24Hy209;
Ajugol (leonuride) Ci5H2409
Paulownin Ca0Hi1807
ethyl a-D-galactopyranoside
. H
(eleutheroside C) CaHieOs
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Molecul
No Compounds oleouar Compound Structure Ref
Formula
11 ethyl B-D-fructofuranoside CgHi505 P
12 Pinellic acid CisH3405 o g.‘. :k‘;
13 B-sitosterol CagHs500
. l 0
14 L-Arabinose CsHy005 T et
?“,,‘ o
-.“-.\'}'u
15 Uracil C.1H4N202
[+] ‘P‘l o

R0 RNIFEAZ catalpol, rehmannioside, mannitol S0] U E QAT ZA| HEO 2 Bajw o]
ANFERZ BAI7F AACE SAZojg EXj5H= 5-HMF & 3F51E 9ot AEZE 1851 9o
M, 1 2ol HiEA (glycoside), B (saccharide), OFIWAR, B71Q47 S0] EXSH} 2. sKge)
A §50] = hEAQ wiER A2 OR catalpol, rehmannioside D, A, onuride S0] QIC}
2 (Table 2).

<L)

Table 2. =X|&o| F &3

No Compounds RllEeYy Compound Structure Ref
Formula
H-0
N
1 DOI]OHiC acid C10H1603 ¢ l:r
N =0
24)
2 ursolic acid CsoH403




YR 2l A ZHgHe| HFEet U ool TRMo| 2ot A0
No Compounds e Compound Structure Ref
Formula
4]
3 succinic acid C4Hs04 w0 : I‘“wo'-
(4]
o
4 h-hydroxymethyl furfural CeHsO3 o” \ OH
e
e
o
5 daucosterol CasHgoO6 o 2N
xef \l N
M (”i‘o’{wi‘s‘m}
6 oleanoic acid Cs30Hys03
2,5-Dihydroxyacetopheno
ne
MG 5
£ ol
8 Catalpol Ci5Hz2010 e e S
OH Q‘OR
v] %
k]
OH
5-Hydroxymethyl-2-fu- o]
9 L CeHO4 //
roric acid o
OH
10 Salidroside C14H2007
11 palmitic acid C16H320, M
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No Compounds hﬂzlrerﬁs:zr Compound Structure Ref
)\‘;wﬂ’"
s
12 B-Sitosterol CaogH500 (b
HO =
HO /
13 L-Arabinose CsHi005 %
HO OH
Q
HN \}
14 Uridine Col1oN:05 Vet
s
HO
o
15 D-mannitol CgH1405 Fo \/L\./“\‘/\ o
YR I
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71X HET B Al (EDol 71 Ao WEE L A, ZA|

ob} BESIE T glon, oz
g stofol] ol8xE ME Thscke Vee S8 Be =
slomio] B4 W BR8] MAL 24, 98 20| 258 £, ORI &3 53 52
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0l

A A HEos RS9 gt ’c‘ao 0] ¥l o] x| o|&Ql §50] YA St
sollAl 2 oA 2] Gto] 011 om ¥, ot BEE WEE F7F ZAKH] Table 30 Fl
Sl Aol HEOFE catalpol, aucubin, rehmanin, vitamin A, P-sitosterol, GABA (y
-aminobutyric acid) 50| E#RIT}H 2. T3t phenol glycoside ionone, amino acid, flavonoid, 7719
= o] Kol Exfsttt. o]2]=0lE YA (iridoid monosaccharide glycoside)oll &38t= X2
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or] A8l 7He & §58 HOl= catalpol 2 A, WA, WEHIA, AE3A, A8A, &%,

MRS, SRS o)k CIOESE ORI S 5l

o T

aucubin 2 8415} SIEE 7F HE0] S317} Qotal B2, 22t acubin 2 B-glycosidase
Sl & STAKIZE B O] AUel g4 2 thlEy} 7:‘50}04 %’Sg
g O E oF AFoA] 60 g/kg 22O FE 37 XE EAIE

g2 me ofet 2o

AR ZIAI7E Qe Z1eR Hob 11 =4
EQS 202 AlgHTH?,

2oz HUFQIrH?, olg| o= HigA| Q)

LFERITE, 2Lt mhes
ot 23, Bago] UehiAL
o= wolol olol et M8 8 H80)

Table 3. X|&e| of2| =&
E

=5 A Al 23t el
; L gl ahats)
Al 3} A== © o, o1l
479 dyee Raw 264.7 cell (n vitro) | (NO A3 A3, DPPH 2}t] | 33,34)
(20,50,100 ug/mL) 2 27
] EEE!
A 99% were % |/THAAH T cell 924 solEgtal |,
Pristine % lupus mice | - . 33,35)
(0.10 mg/mL) Lo o £-9] down-regulation
(in vitro and in vivo)
RBL-2H3 celi(vwba) | TOH=7H1 downregulat
A odeks F& (i vitro) 7 lion 33,36)
n vitro, gholel 2] &3}
.. S
A& g 2ol Iimir;cxl]ll/\o{r(;ljgéegem 0| IL-2 receptor &4 wkS- 7t 33.37)
(3.3 ml/kg) A PR gazag or ’
W(in vivo)
ikl A,
gmo |SA B des 3= (A ad5A P&, v F5 R4, | 33,38)
7} A a7
8]—/1\_}' ~ o h= _ _ i
gkt %8} ethylacetate 5% L.PS = Raw 264.7 cell 3l g3} 33,39)
(in vitro)
MALE B ==
A% uis wd 54 Jast wn 53,40)
(F3%)
B R
HITEA 2 gl oA
s - RBL-2H3 cell(P]WrA3¥) |IL-1B, IL-6, and GM-CS
ok x] i ’ 41
e (in vitro) F (&%), 33,41)
mRNA; HDC2, COX-1, C
0X-2, 5LO #Aa
_ . C57BL/6 mice BH]ZFAE |TNF-a #a
20 %] B o ==
f;q ° UHL?L = HE£Z LPS = IL-10, IL-2 and IFN-r % | 33,42)
(1 me/m sholE7fel 4] 7
Z+ A G M E(HaCaT) cell, ~ 5 ~
A G oee 2% 219k Al (HepG2) D oy TAKL COXT 35 43)
(in vitro) svoE
- Streptozotocin(70 mg/kg)
xqao 278 A5 22 &% g o A8t @ A4 ®E |33,44)
(in vivo)
g | AR dg FE Al 4 1209 &A1 A &3} 33,45)
16 "]
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=57 ME AlE Zat SIf=)
Agersr 574
. S ops Al 34 589 A& AAFT 53
an | B AT FE N | gl ey Rwgar 24 35,46)
_ s . Aol 1204t A} A3) 5o FAE Qe
WA AR M oy e osw aag | 9AD
%79 (50, 100 and 200 i’(cgprgla/?”;e hidrflb;]oﬁiﬁ zstolvle] FAY Fo |, o
mg/kg) 149 %o et sK8) s A w5 gapel gwe aw |00
(in vivo)
7 A A
A 45 F= (Forced Swimming Test) | 89-2% &3 33,49)
o Wz 2 58
} . . Fas¢} FasLe] Z& =7}
A g A4 == a
o 9 I A+ F= Hel.A cell apoptosis Bel-29F Bax M3} 33,50)
a3y A EZ2
Raw 264.7 MAEF2] W | Ao BRI =
- N A zg W o o A Al (Methotrexat
=z 3} o) wl ZFok  Fla= o I
1R 9L WA 2 e o g M%) cytokin|e) Aol dha Hay | Co0D
e A4 S-180 4k Al x7 8 o
A
7k A A S Ames test ~
ee == S A A FEAE Wt A9 9S8 33,52
A2 2875, ghtst, gt HYERE, g2 g1t 59 50 Arth A& AdFolA sAES
B 18 AT Ve Sl GIlE UENIO, 32 SBe 5 e
SHAISHEDE OfLIZ} AV, WeA), BT 71X GRET KR oS oflRel HALS
e 7} At BR a b gt Sagel DA g W 58S 1Es Ssto] Kinh
Zhao et al®9] ATAINE QIE3IUCHTable 4)
Table 4. SX|ge| of2| 287
25 ME A5 x| &= Z[nl}
PR
X]"B”r WBC, RBC, HB S
3 BTF g5 NEE T7
zg PLT
18, 36 g/kg _
(Hematopo Yol HZ w9
iesis) SAE o
5o CFUs, BNC ZEZ7| A2 #3} T}
1.73, 3.46 g/kg
<A Odi | .
AIZF 5 A7)
150, 30, 550 mg/| 12 12 l} AL SOD, GSH-Px SOD, GSH-Px 7+4
kg —
e AZ@ A== SOD &7}
- S =T T = _ = . o
(Ant;(t))mda kg D-galactose *3} mice MDA, SOD MDA 7H2
. SOD, MDA, GSH-Px, GS SOD 22
“TX] S ok7)o =
95. 5 g/k OF7Fe] AEH A H, MDA %7}
0 B8 Pr, CAT (frolst A3} ¢lg)




YR 2l A ZHgHe| HFEet U ool TRMo| 2ot A0
=5 ME Al PN 21t
=A% A FE D-galactose SOD SOD %7}
g} 1.2 g/kg -3} Rats MDA, LPO MDA, LPO #4&
8= =
(Anti-agin | , . SOD 57}
) A8 A4 F& D-galactose SOD, MDA, EPO, MDA Z+4&
4 g/kg =3} Rats EPO 484 9] EPO ¥ EPO 584
7t
EE 9711 (Parkinson’s di | NMD =&49] 8¢ 5 7) GABA 2d 7
N7 ZTnl/do sease) 7 o]&-5%(dys | F44, Brain-derived n | Brain-derived neurotro
(NLr ° a kinesia) eurotrophic factor, tyros | phic factor, tyrosine prot
e Z/ou? s P olo ol oo ine protein kinase recept | ein kinase receptor B ¢}
ystem =44 ADHD Q1 S1 g} 2= or B ¢} neuroregulatory | neuroregulatory protein
2.4 glkg Rats protein-3 -3 o] FosiA i
STAT3 @94 24 down
A3 g -regulate
ol % 250, 500, 1000 m 1 FF npg- STAT3, Survivin Survivin 542} 2 A3
(IL == ER a/kg = tumor cell 2] apoptosi
mmune sZ ox
egulation)

%A% e
1, 0.5, 0.25 g/kg

Tumor bearing PF$-2=

Caspase-3 ,
Cytochrome C

Ok A ol A Caspase-3,
Cytochrome C

Elasiedl
2273 plor= ) i
FAB TG 10 wos gz CDar DB+ | 94 olaE 2t
0 mg/kg
_ X3} o .
ol N °©
¥Y 150, 100, 400, gop | Nasopharyngeal carcino |-y g STATS Cell 4 A3
(Anti-canc ma CEN1 cells
er) ug/mL
CNE cell A% A3) #]&, | CNE cell A7 A3 ¥])&,
SAF UGF 5 g I R=CI A Bcl-2, Bax, Caspase-3, | Bax, Caspase-3 &7}, C
CD80, CD86 D80 ¥} CD86 #a
Fib, APTT, PT, TT, &4
225 = . . o
SAF AFFE | L . T sedimentation , hemat | Hemorheology 2 <% %}
1. 2. 4 gk = Blood Stasis Rats ocrit, 1 0 8% A, o Z}
g4t A
2~ o~ == =] o~ . PN =
=A% A FZ | B 20g el 3 mi T A% e e g
) esl 0 2AE &Y
1.6, 3.2, 6.4 glkg ce Climbing 2% b o eeds 2
- =A% A+ FE
7
3.6 ake Estradiol, Progesterone,
AR = > TolA =
%A%, A%EH 25 SD rat Fstim]ls C})Jcle, Osteobla | = o} ((])stzeoblast) 5
A g =z st &4 ¥1&, ALP, CBFa- 2l =7}
3.250, 1.625 g/k 3
g
SA& A 3 ALP, BGP, Urine, DPD/C| _
UAA = L= =2 3]
1, 2, 4 g/kg 22 A Rat r, Ca/Cr e A a

3. Z U=k RHolM Fodte Aga sA189 41l

(HEtIzer)e A1EY)

OF

=

ZOPA RO A TAIGHH, HEE ‘The Korean Pharmacopoeia &

OFx]
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=

|, A, S4 Je|a Adery Sk 1 ol 2.0
180l A0} AR (KP 12)%, ST A i

dholl 2Q¢t 7|E"oleks 2771 ARIE ALY (ESIUSS=r Yol = catalpol e
OJ2}olH, verbacoside = 0.02% O]2}0]0{0} SHTh= 71201 UK ok A KP o= Helst
% Qo ¥ F& hFoto] ekt AIRER 7lol=elolo] AFE Lt Atk sAg9 Bd
EZZ WA= catalpol, rehmannioside A-D 12|31 D-mannitol S0] AFZEAXITH
I ARl E ExisY 4K 22 AFER T gigo] Uit FESIEA] Bt} B0
2 FE A ZA| Al Gofl OJsf Balidl= 9 oe] ZAIEo] ULt olof X
AMetA] Zom, sAg 2A| Al AE9 7HHY7|9F OF| =419 Ol \-7|7} SF§loth=
ook (Maillard reaction)®] £ 4H29Q1 5-HMF & AXE 7IE 0.1% o4} gadlor A&
olgtal KPolA &EE0] om T HgE KP 9 KHP oA 918t = QlChnttps://
www.mfds.gokr, 2020 & JIA]. A SAZ OFAJO} 02 =71of|A] O] AFEaH= Aol 2
S0 523li$iT). otAIR 2 LPEPJH OFFolA eote Algt sAge B2 Ko7 o] HE9)
T8 1Eg deds Lziom, SheotolstiiTol  0ASIS  ASolstEHEE (https://
oasis.kiom.re.kr) 2} SO} 7]%_/\} (https://oasis.kiom.re kr/herblib/hminfo/hbmcod/) & Q1 &5IHTH
(Table 5 & 6).
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Table 5. 3=, &=, gt &3, S8t L&29| L2k X[&of st oM Ha|
A} 2} | Rehmanniae Radix
¢ ¥ | Rehmannia Root
9 o] oF2 %3}t Rehmanmla glutinosa Liboschitz ex Steudel (&4}z}
= | Scrophulariaceae)?] #a]o]t}
[4881 (AB=h
[BRINE] o] ko] 715 2 AFFZAL - (5 - Az nE
ag = whE} Ajgetc), - (31
[E=AE]
st 1) =24 : 7P ¥ 5 ppm ©]3} ) ¥ 3 ppm ©]3} o) 4&
[KP 12 I_Q—IQF%Z"'_DE 0.2 ppm O]O} E]') 7HE= F 0.3 ppm 018]',
K%IQ':’] 2) 255 : 7b = YdEl(p,p'-DDD, p,p'-DDE, o,p'-DDT %
o p'-DDT2] %) 0.1 ppm ol &F. 1h) 1A= 0.01 ppm <13 Th
HlaL| & Hlofe] W(aﬁy ! 6-BHC®| 3) 0.2 ppm ©]3}. o) d=d
0.01 ppm ©]3}. v}) A== 0.01 ppm ©]3}. ¥v}) YA =T} 0.3
ppm ©]&}. A}) O]E’l%‘:/}‘ﬂ 0.1 ppm ©]3}. o) F#HHFAHE 0.1
ppm °|3k. Z}) El& 0.5 ppm ©]3}. 2}) I HEld 0.2 ppm ©]3}.
3) o]xkstEk @ 30 ppm ©]3}.
4) Wizy @ : 5 ppb o3}
[8+] 6.0 % o3k
[FELHEE] 2.0 % o3}
[A74d] de87].
2§ 2} | Rehmanniae Radix
AT 2R A& NSO, Rehmannia glutinosa Libosch )]
e AAs Jolite] == IS Ed A 7FSEd AF sk, w59k
(D|huang, e, &) (71 | Fdvy 2 SREE 11]710}5’— AAE AR o) mE AAE] 2ol
[E™ : ChP 2015:124-5.] zo] 88 AL dath AXE AL £ A (@) o] 2k AL
Far, 4y As &3] '*EX]ﬂ(itﬂm)'OIE}i FErh
Xé ‘%k ijﬁ%g.i 74]}1‘1’?—5}0:1, catalpol(ﬁﬁ%. Clgngolo)% 0.20% 0]’}},
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BRI B

verbascoside(G&/ERH. C29H36015)E 0.020% ©|4F g+Hi-3kt).

A&

(7] 2HCH)- G, FHEL).

[AZT ACL)-ZHOT)- A7 (EFD).

[£%] IR, FEWum), A0k,

[FX] S35 Es k), 43N aCERIR), <5 IO S
B, B0, S0, 155 S MAGIER).

[&4-&F] 12~30g.

[(A7] Ze&el 20151, €A F=F

119

et

=
e
DARl] 2, 0.

[A7] 4 (L)) 2 ().

[E%] IS GHEGM), ISR (FEed ).

(2] A9 B WAL ), <% G D, 8 % 8 (ki
1), <A S (Buifigh), A7 2 GEER), AP 1] (el (7)),
SE e (R, B AR, U2 2 2 ).
[£4-83] 10~15g.

[AZ] EFel He Axd 3o FiL, 5

i

Folst & WA

o

o

o
o

Rehmanniae Radix

o | oz
M2
ol

o

Rehmannia Root

43 (Z 2R, Scrophulariaceae) 2% A 3(Mb#:. Rehmannia
glutinosa Libosch.)9] A3k Gol¥e] = 7S T A,
7HeAol Aol wFe FHRE 2 ERYE A A A=

chat R oG e A4 Bl A 8 A% whedl B A4S 25
[EX : THP 11:91-2.] VAR B ) ol 2ha 2w, $215 8] AR S (i) o] 2k ar
e
A 2| catalpol 0.20% ©]4F, verbascoside 0.02% ©]4g &-f-3kc}.
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