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Discriminative criteria of Adenophorae Radix, Codonopsis
Lanceolatae Radix and Adenophorae Remotiflori Radix

Eun—Sang Park#, Se—Ree Lee#, Jong—Min Joeng, Myeong—Gyu Song,
Jee—Hyun Yoon, Young—Sung Ju

Department of Herbology, College of Korean Medicine, Woosuk University

ABSTRACT

Objectives : This study is aimed at establishing the discriminative criteria for Adenophorae Radix (AT; Sasam),

Codonopsis Lanceolatae Radix (CL; Yangyu) and Adenophorae Remotiflori Radix (AR: Jeni), Because of confusable

publications and the similitude of herb shape, CL and AR have been used as AT in the markets,

Methods : We firstly discriminated and confirmed AT, CL and AR through observing the external morphology of

original plants, Then, external—internal morphological features of the medicinal herbs were studied, A stereoscope

was used to determine macroscopic features of dried herbal medicines and a microscope was conducted to examine

internal features with the samples, which were embedded in paraffin and stained.

Results

1. The original plant of CL was discriminated with the stem shape in comparison with others, AT and AR were
classified by the leaf position of original plant,

2. In the macroscopic morphological study of medicinal herbs, CL had lumps, which seem like a wart, Also, AT and
AR were different in the density of cross section,

3. In the microscopic morphological study of the medicinal herbs, the phloem, fissures and the arrangement of xylem
were selected as discriminative criteria for 3 kinds of herbs,

With these contents, we suggested the identification keys, including further details,

Conclusions : These results, especially identification keys, will be helpful to distinguish 3 kinds of herbs, referred to

as a ‘Sasam’., Moreover, macroscopic and microscopic methods used in this article would be applicable tools for the

discrimination of other herbs,
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Table 1. The List of samples
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1. A&

B Ago] ALE W 37, o] Al oFjAle <)
7L 20169 79RE 997tA ZY U F2F ARo|A BF
T HHSAY, AzxTFYE Fujste] <dhaivleFE et
FAHFAN ST <rh# A\ REFEZERSY & S8
SR AW r el 7|Zte] A stn gojnfet Bz
AN BAT 5 HAste] AgatATHTablel).

o

Code Herb name Scientific name Site Date
AT-1 Wz Adenophora triphylla var. japonica Changnyeong, Korea 2016, 08
AT-2 s Adenophora triphylla var, japonica Jeonju, Korea 2016, 08
AT-3 W Adenophora triphylla var. japonica Kwangmyoungdang, Korea -
AT-4 W Adenophora triphylla var. japonica Jeonju, Korea 2016, 08
CL-1 ES) Codonopsis lanceolata Shanghai, China 2016, 07
CL-2 E=) Codonopsis lanceolata Cheongyang, Korea 2016, 05
CL-3 Ese) Codonopsis lanceolata Jeonju, Korea 2016, 08
CL—-4 ER Codonopsis lanceolata Kwangmyoungdang, Korea -
CL-5 7L Codonopsis lanceolata Jeonju, Korea 2016, 08
AR-1 b= Adenophora remotiflorus Jeonju, Korea -
AR-2 F I Adenophora remotiflorus Jeonju, Korea -
AR-3 b= Adenophora remotiflorus Kwangmyoungdang, Korea -
AR-4 I Adenophora remotiflorus Shanghai, China 2016, 07

2. Aok} 717

He] Wabo] AHEE ethanol, acetic acid, formalin,

methyl cellosolve

52 ACS reagent

52 53 ol 539

=1 T "

AZEE AL e, Fast Green FCF, Safranin O,

Hematoxylin 9] A]2F& Sigma chemical CO. (MO, USA)
A A E& AMESHAT

Q- YR e TS 9519 stereoscope(Carl zeiss
STEMI2000, Germany)®} microscope(Nikon ECLIPSE
80i, Japan)& ©|-&3tSitt.
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Modified Ju’s triple stain

= method2 G (Table 3)3t & Permount(Fisher, USA)Z
1) 2l se o
= - - S AT,
A2 o) oY BIL F2e] BANEE 2R
232 883 o2 ulgto 2 AlA 9 7|YAE 4Tl v )
o =0 ?ﬁo‘:]']— ) ]j lic 2A < 7] _J]-E ]‘:J—‘: ] Table 2. Paraffin/n—Butanol method
sl ot#] A3} stereoscopes 53 EAL W
9 E]i = 5 gl - pPe=s & == Zst No, n—BuOH EtOH Water Time
Aok B3 & mHoA 2L e BES FHVIELE
- _ 1 10 20 70 4hr
Aok, el B cpiEe] M HRANY1ES At
2 15 25 60 4hr
— 3 25 30 45 4hr
2) LI el
- S S - = 4 40 30 30 4hr
syeje R sietn Tuje] P Agstel Letol
TE Attt ZF AlEE S5mm X 5mm X Smm Z7|E > %% 25 20 4hr
Asle] Formaldehyde Acetic Acid(FAA)o| 24A|7F o] At 6 70 20 10 4hr
1A & Paraffin/n—Butanol method(BuOH series)(Table 2) 7 85 15 0 4hr
Aoz g4 & ualy] JEQ Embedding 349, 10um W 8 100 0 0 4hr
Table 3. The Sequence of staining
Step Solution Time Description
1 Xylene 10 min
2 Xylene 10 min
Deparaffinization
3 Xylene 10 min
4 Xylene 10 min
5 100% EtOH 02 min
6 95% EtOH 02 min
7 70% EtOH 02 min
Hydration
8 50% EtOH 02 min
9 30% EtOH 02 min
10 DI 02 min
11 2% 7nCly 02 min Filtered 2% ZnCls(w/v) in DI, Use only once,
12 DI 05 sec Wash out
13 Safranin O 20 min 1% Safranin O(w/v) in DI
14 DI 05 sec
Wash out
15 DI 05 sec
16 Haemalum 15 min When the metallic scum appears, filter it again,
17 acidified DI 05 sec 1% HCI, Dip samples until sections appear reddish,
18 DI 05 sec Add few drops of amonia water,
19 DI 05 sec
Wash out
20 DI 02 min
21 30% EtOH 02 min
22 50% EtOH 02 min
Dehydration
23 70% EtOH 02 min
24 95% EtOH 02 min
25 FastGreen FCF 10 sec 0.1% Fast Green FCF(w/v) in 95% EtOH
26 100% EtOH 02 min
Dehydration
27 100% EtOH 02 min
28 carbol—xylene 05 sec Or methyl salicylate : xylene = 1:1
29 Xylene 10 min Clear

30 Xylene 10 min Dip samples until mounting
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1) AT : Adenophora triphylla var. japonica

FAEES EMERSE FEfol ZAY i FEo] FoH
SEea7E ok Ee WE2 o] fak - B B2 FARTL
EHOA e} QAT ATE] Lol fgtkshes RS HET &
AT AAEZES FERC] 43 FLHFORE Zo] d fF glo]
Atk 22 £7] Boll Bt E T2 9 Zo] g1, B
goln fE¥o] 572 YHh(Fig. 1A).
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1) AT : Adenophorae Radix

A= FFF o2 Fo, 7M7) o &
oo}, 1| ReFe] 7t2FFo| YFof= Tt ol Z =
MZ2EFY et go] ot FgHe LU Ui Ape] ¥
ou Zgo| ZpHTt, FAo] Wk oFsta o Aol
o gro] o7k g Fe7to] Qlth(Fig. 2A).

2) CL : Codonopsis Lanceolatae Radix

A= dFFola B AA | Fo| Wol upx] At
RFAY E717F o A¥e|e] o] gtk ATH-2 Rk
o] o] Holx Zpgo] glon, FAFo| Seter wAHAT,
oFA 9] g2 oY Ef9 o] vhar gk 2 o7t WHrh(Fig,
2B).

3) AR : Adenophorae Remotiflori Radix
Y A= EH ol WALl Bz ot ol 2 2

Fig. 1. External morphology of original plants ; (A) Adenophora triphtlia var. javonica, (B) Codonopsis lanceolata, (C) Adenophora remotiflorus.

2) CL : Codonopsis lanceolata

Q2 A ZE 7R Bl 4719 o] A2 HTsH
gy, Bk fMEClL 7HgAterr Hulsity, 22 #
4ot Zo] Aol Qo] AAZA whgo] ok, F-2 7HA]
o 2 3 dalx e 52 e &V 92
Aol 29 §Fo] Y2rh(Fig. 1B).

3) AR : Adenophora remotiflorus

2 At 7PgAE e gt Rt ok TFEpEES
O] AL Ik Do ™ SEEV WESit, 22 HEETE
o8 7jo] Fo] gL £ Bo] 57HE At M2 A
to|th(Fig. 10).

P »

42 l2ERus} FsK gon], dgue BRARos
2ol QIck. kA1) S J)Ek 2%l W3 7P A Bl 9
om Hom AN 7 47} §3 Be Drk(Fig. 20).

3. kAo 8P
7 ople] R PEE WA Ak e gt

1) AT : Adenophorae Radix

A 222 zipRo] WL, Wi 7]t} vpZEa]of 4713 9
F2IANET} 3~4EE o]FL Ut KEE 2~3€ BER
SFIL Qroll= AKEp, vbZole gL Roled S =8
REpe] WiE-2 98 =2 oAy 7ML iEhike 2 1~2¢9
olm ffp= F35HA Erh(Fig. 3A).

2) CL : Codonopsis Lanceolatae Radix

AAR 2 2ol phzo] Hlsl AR 222 JHoz
7|tk Z2IANET} 9~11ER g0 vlg) wo] Ex3ich
e WY B2 AES B 5 on, RE7E b vl
o9 A3 g = Sn|stA Holm 27|k At} o] Kol

I FAZ= ol= ol EolUthFig. 3B).
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3) AR : Adenophorae Remotiflori Radix
AR =2 o] 71el 250l B3| 71 Hi 2ZF o] H]
oA AYsitt Z2INTE 7~8¥9 A7t BxITH KE

A B

< o #EE HRS R BoA Bpe R wddt, & 3

&2 ool th(Fig. 30).

Fig. 2. Macroscopic morphology of herbal medicines ; (A) Adenophorae Radix, (B) Codonopsis Lanceolatae Radix, (C) Adenophorae
Remotiflori Radix.

Fig. 3. Microscopic morphology of herbal medicines ; (A)Adenophorae Radix, (B)
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Codonopsis Lanceolatae Radix, (C) Adenophorae Remotiflori

Radix ; kI, cork layer ; co, cortex ; ph, phloem ; fi, fissure ; xy. xylem ; mr, medullary ray.
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Soll AHgE T glom® Y ynsmasE” ol &3

Wk, 5L, i gig a2t dFE 3] 2EFHAU
Aol S o 4 k. EE AAAH Y U4 EES
AEEFHY 71E02 vwz HA FRE A, hgog
Qo] Ay Azt TFANE ARSI YA Pk HollA
Aol & ute] gle Aotk A Fere 8o JAt
HolRZo] okgr el MavtS 3 By 11 FEjrt ufj$
FrAlsttHe HollAl, st Adel oA Q] ZhHo] gholgA o
o} Folgta BT o]HT A= EFst kAl

EPeizidol digt AT g FE3] o|FojxA &
gtom B3 WREFH et dFelA 7 59 wE ¥
3, e 3% kA9 Fetan] g o] oYk B st
gon, d'e ¥ot pE @ st FAF Jo|S Rot
WEY #ido) A 2ol o] AR ¥t sh= 5 WS
A7 EE AAEY] oFota A2WH bt gl

B AFoAE o4t Y& HastiAl she drg 3
2893, 1 Ad dRA Folgo] 2 EHES wAsE)
How, 1 &2 o33t At

AEAHE B, A% Adenophora triphylla var,
Japonicai= E717¢ /A3 $R7E 1o HERo] AV gl
ol ks, W o] o] Heplog ke FS FE
71E0 2 AAEt A gtk (Fig, 1A). Y (R Codonopsis
lanceolataS &717F G=Adola &7] £l 4709 Aol x4k
aho, 22 BESIT Kt WHEO] Jthe M FEI|ECR
AAE LA gch(Fig. 1B). RAIHNGERE) Adenophora
remotiflorars E717F AL ol a7t ke HollAe
WEI FARSEARE, FEEES] FEiFo] A o] HAIITH=
A o7 Jfe] Zo] Huo R Atk AL FEIIECE A
Algtazt gtck(Fig. 1C).

ojg} Zro] AEAH A o]E AEZY] zolE FEIE
AL oJPA A vk, kYR A Y BH2 uf> FARStA
SRR ATEf o A 9] ZHE 7| FEo] At Aot

AR ] RS B, oFA HHo| To] FEHX L Ty
v X Yste PAST o] Sete g IHEHTE A

tle rlo

Ao g ko (%) Codonopsis Lanceolatae RadixE thE
TEskm, 7 9lo) U B4o) g AT o
& B B2 FHRAR AT 5= A (Fig. 2B).

AFAHG42) Adenophorae Radix2 A EHo| o] g1,
o] A2 PS5 imBso] TR oA Figol vl
% 4713 dol ZMETH: BAL U R4 AN 4 9
Ach(Fig. 2A).

AY (#/E) Adenophorae Remotiflori Radixs= j4&x}t Zho]
A EHO Fo] Ylu o] 43 FAAFTT hEko] W
SA) g pENTE o AYsn dol Rt 548
ez AT = UAHFig, 20).

=5 oAg RGN ERE 1Y B AAAF 2
et oA AejolA= AEst] ofFAl stk sHAIT A
Hol 2 A2 §5EHe Fe UE, ¥4l HL ZF F
2ol o3 AEr|Eo] tha FHHolg= AT Aok
G = Sl o]H HolA B JYRg AEgrpge] g
a3, o]F R SEEE Ao| BE AEA = BF A2y

9]

e}
o H

oltt, & AE2 NAERFY HWREFEHE Uediy, ol=dt &
AL vt FRY o fASHA 3E&E = e Aol

o] RIS B, AMHi4Z) Adenophorae Radixe
z2Zo] Ao|Z] EAZF BaL A7, EE7F FREEA FOoHA
RO 7} oF1 KE7F TR EHke R WigEE AE 3
71202 AAE 5= AAhFig. 3A). F(EFL) Codonopsis
Lanceolatae Radixe 1923} o] 22o] Aozl EXj7} @il
719, &Ep7E SFRoHA @AY, 97t FHL KEZE EH]
SHA a2 vl gty W2 flE o] IEHEckE Ho| gy
2ozt Qlo] o] WH7IESRE AXT 4= AUhH(Fig. 3B).
AY (#/E) Adenophorae Remotiflori Radix:= ZZ& o] #ojA
A7 A3 Adete, fE7F FEE B R BoA B
O|ETE Ho B tE F5I FEVELE AANT £ AUt
(Fig. 3C).

ol 8-S T that Z2 7| (identification
keys)& A|¢rgtct,

1. 717k A"kl o gae7t Aot
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o] BAY Sl o] s, EBEETEA o] Hapd Zojtt

—————— A (39%) Adenophora triphylla var., japonica
2. TEBEES FEhFol AL Ho| FASHY, EfEETEA e 79 WA Zojrt,

—————— BAYG#IE) Adenophora remotiflora

Skl Skfats HEF o] STk,

—————— Y (3E4) Codonopsis lanceolata

[eFA Q73 E7]E]

1. #Q Zo] §la, ThHo] A2 ST ihBho] WHEZA =,

2 2 #Eide] vls) o 7] "ol ZPHAITE, FOoH FHAolrt,
—————— 9% Adenophorae Radix
2. @Ho] YERT = o XWsta do] FHPAINE, Yoy HAgo] gk,
—————— ##/. Adenophorae Remotiflori Radix
It jhEso] Sro R FEHT
—————— %, Codonopsis Lanceolatae Radix
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