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The Discrimination of Coisis Semen and Coisis lacrima-jobi
Semen by the Random Amplified Polymorphic DNAs and
Anatomical Characteristics
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ABSTRACT : The seeds of Coix lachryma-jobi Linne var. mayuen Stapf. are used as dietary food for
obesity and diabetes under the names of Yulmu in Korea and Yiyiren(%{{=) in China. It is one of the
drugs promoting diuresis to eliminate the wetness-evil from the lower warmer in the traditional Korean
medicine. According to ancient textbook of the traditional Korean medicine, it should be applied to patients
with phlegm and heat, etc. The establishment of the method for the discrimination of Coisis Semen is very
important for the quality control of drugs. Random amplified polymorphic DNA(RAPD) analysis and
anatomical characteristics were used for the discrimination of Coix Jachryma-jobi Linné var. mayuen Sy
and C. lachryma-jobi Linné. In the RAPD analysis with 20 primers, 8 primers gave informative and
reproducible bands with the genomic DNA. From the cluster analysis, the genus Coix were divided into

two groups at similarity coefficient of 0.863.
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5ol Wase Amdolr] Hrhe FBAHA 247} %

st o2 S-S siadly] YA oA F )
2 g3 5 Qi Foe Axsn glon, wat

2E9] Sty #F FHARD ToA] o] Foix]

5 FeiEHy, IR dEY o A2 A
RAPD ¥4 (Torres et al., 1993)& ol&3td A8 &
EE FA8A B4 Fo 248tA ol8stx Aok (Hu
and Quiros 1991; Torres et al., 1993).

Q]| A FE)E 8F(Coix Jachryma—jobi Linné var.
mayuen Swr.)E 71RO RT e, AFE27G G
AER) = FE(EMesE Farl TEEH (AEEE
2 7|AF 0] Qu (RS, 1976), WL EEE)S F3
M (EED) O =57 (LR Y B2 AT (RERED)
e WE(ER)7E o)L ol AEl Y 1 A1AEH] )
ot ¢jojele] Fejoll disir e E2FAT(RERRET)
TEFINPRE FORBIST S 71231 Jo(E
BLECE, 1955). =g, HUEIY FIEX(HoRAE)
of "B Fol 3, AR, #HEIE B o] ¥l vk W
NEETES #EBEet] EviE Wn BRI v)sEhe Bk
HIlY 1 GFFAE A9t JohCGRMER, 1959). 4
F(C. lachryma—jobi Lawe)= FFHOZ AF(NE) o)t
3, FH(HRE) o)A gellY AHFolze 71F0]
2249 o7 A S & AT A golgle
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o] AEFE AHS3IAR, F718vlE Merck Co.9 HPLC
T2 AHE3S Y. RAPDS| AME-3F primere 7luycie]
British Columbiatdt (UBC)ellA 7HHgt A& AR
t}. Marker¥ GibcoBRL Co.2] 100bp DNA ladder®
AbRE RS, AxgA DNAY FEE 8A
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NucleoSpin DNA extract kit (Macherey-Nagel,
Germany)E& A& dY. 7|71 UV/VIS
spectrophotometer (Shimazu, Japan), GeneAmp PCR
system 2400 (Perkin Elmer, USA), Image master

(Pharmacia biotech, USA)E AHE3}HT)

A=

B Ao ARR3I 8F (C Jachryma—jobi Ly var.
ma-yeun Swer. )} FF(C. lachryma —jobi Lae) 771
T AFF a3 FreEdried ERAEEY ¥
ZE dof, BHEEn JE &F 13, 9N &F &F
CNU (Chungnam National University), <4F 9553}
oA dFFA T GFITAE EF dska, FujelA
ANBET Qe ool AFAIFANAM H=EAN HAY
Al A=zt AHUE g EgedA TS

LHSEE) EMZTAL
ANg ZAL S X 5 mIV|E FAHE AES
FAA€<9 (Formalin 5 mL, Glacial acetic acid 5 mL,
50 % Ethyl alcohol 90 mL)ell 24A17teld TAAIZR L,
nAge) HAFE Z257] A3 s ACE} JFHL
g olf3le =AU 71¥7F ZA N e Yehs
AE7EA] g7 AT €4 Lang's butanol series
2GA A HE ZPAFen Zh gA A HFAIRNS
SAIZre 2 3goew, gdAZ Ed 3 YA 100 %
butanolZ 2 H @534t} Butanol®} soft paraffin(l :
DS Azrt gAYE &7]9 21 incubatorolA 58~
60CE FA3PAA butanold 5YE¢H &HE] Z|SAH
o}k 7)ol H%2] hard paraffin® ¥l incubatoroll A
60~70CE 1~3¥ T<¢ FAAHS. T4 cake
case®l ¥l blockingAlZl the 1~24 A2 W[t
o ZEA=E SE= st FAE 5~10 m= s o
@3t ¥ albuming E=¥3% slide glassel HAE &8 ¥
Slide warmerolA] 1~2¥%<} overnight3tT.
Hematoxylin( Heidenhains), safranine ¥ light greeng
AFEEt] g AlE 3131 Canada balsame® H3}
I AZRTNA 24217 B AxS ¥, B3| S|
stz ARRlS #F3iTt
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Ao ALE3dT. TLCE Merckiit®] Kiesel gel 60F
2548 ARSI, A7 0.2mm8] FEBL o] &3l 3
AL silicagel plate(10X10 em, 0.1 mm)oll FZA)HA
A8 (Hexane : Ethylacetate = 10: DE AN 3,
UV bt ZFabgg 2Abete] 818k 10 % HS0
& BARE HgdelA $AaAA RIE el A4
W3-e F29 ST UA GREETR, 1993)9
Al AAIE 8o kg oJd Ag] skt

ol Xk

Total DNA 22|- 34 X B

AR X% QoA Doyle®t Doyle(1987)HHES <&
23t U323 o] DNAE FE3I%th 239 ANBE
HRIAPEe] @3 AR HZ rld & BT A
€ 700 u9 CTAB buffer (50 mM TrissHC1(pH 8.0),
0.7 M NaCl, 50 mM EDTA(pH 8.0), 140 mM &
mercaptoethanol}¢F EFF o5 60T 3&7]ollA 127k
28] phenol 350 w$} chloroform : isoamylalcohol
(24 : 1) 350 WE H7Kste] Ao 3,500xg2 SE7H
AA RS ATY, FEd 600 w9 chloroform:
iscamylalcohol(24 : 1) 600 uE 78k 4AsE) Hoes
EEE YUE 3,500 x g2 5EZ ARSI Arzol
500 W& FHskd WEao] BAEAF2) 500 ul isopropanols
Qi -20CAA 3023 BXAIA DNAE JAAZ A
AT DNAE 3,500%goll A 1587 98ty g
pellet& 70 % ECHZ A&t HF &2 AAAZAA
o} AZAIZ] DNAE 100 © TE buffer(10 mM TrisHCI
(pH8.0), 1 mM EDTAJell 438ld 1 mg/ml9 RNaseZ
7V 37C 27Ol 3083t 47°CAAA 3087t A
3 DNAE 1.5 % agarose gelollA] 27953l 13t
%, UV/VIS spectrophotometer(Shimazu, Japan)Z 280
nmet 260 nmAlM FIFEE 533t DNATEARA 2
RS AN AxA9] Als DNAE NucleoSpin
DNA extract kit(Macherey-Nagel, Germany)-& AR&3}d
FE3AT. 5249 DNAE £59 FE2 243 § -
4co| oA ARSI

RAPD 244
PCR(polymerase chain reaction) $%& Williams

(1990)¢] "HHe A3 AM3IATE PCR ¥Hg-8-9e
HaEFFT 10x8Hg &F94 200 pM dNTP, 1.5
mM MgCl12, 300 nM primer(UBC, The University of
British Columbia), 1 U DNA polymerase, 50 ng DNA
g T8t F 20 w2 ZAsgt. PCR(Perkin-
elmer, USA) GeneAmp PCR system 2400& o83}
o 94ColA SEZF predenatured ¥ 94TolA 30%
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denaturation, 37°ColA 3037t annealing, 72°CelA 183}¢
extensiong 353 3t wix|HeZ 72TolA 1023
HkeA AT SEH AELS 1.5 % agarose gelollA 100
bp DNA ladder(GibcoBRL)$t &l H7]9%F3t9 EBrz
A% T [mage master(Pharmmacia biotech, USA)Z &%
3l Zd9E 4ok

FOHZH 24
FARA 42 DNA bandE A @} band7t
Jq& ASE 1B FI S AT 022 WIS
NTSYS (Numerical Taxonomy and Multivariate
Analysis System) program® UPGMA (Unweighted Pair-
Group Method with Arithmetic average) £A41%H
(Rohlf, 1989)& o]-&3}4] dendrogram® =3ttt

al
=

Zi ¥ oF

oolele =, FF YE T FENF C.
lachryma—jobi Linné var. mayuen StapfZ 7]|9-& o]
e v HER FERO dFololx 50~79 %7t A
oz FAHY 3 widoe] 16~19 %7F FrElof
Aed, &3] AWH2~7 %)< palmitic acid, stearic
acid, muyristic acid, linolic acid, 8-octadecenoic acids
9] glyceride® TAIH] UHEEKIELE 1994). o]l
I GFE 5 TdFoloA 2EoRE AP St
2 7 oA, FAe] W o] shsditt
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It BjRE Sl gol ARgstn JIth(Alln, 1997). &
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2 99 ot #399] ool tjokd el MM ¥}
4~7302 WidEHI 3lom MAE o] tjFEAE
(macrosclereids)$} A7 FHAIE (filiform sclereids)
7V Yo s EgoRN Fyid 239 FEE o
F1 ok olgd Zulo] o] BIEFH, o]F o]
EHEe TS AR 893S 23 A ¥
&5 FYE WEge] uje gk Tho g =Hof glo
. FTHY HgEE o|FE AXE PPFow 434
] FeE du o e W 9L FE=
o2 B 3, FE gL AAsn gon,
I UYHA giREE ARgoez A9 ARAfzHow
ojFARY MEIFE WA oot HEHE F
2 7YY DHEHE A7E & 6.3-20 mAE o)y,
e WY FUYEU HX3tY, dE5EHor AP
2 Aez FFHJYG (Fig. 1.

dF= AeA EZEHo vg gEi mujz Mo
Rem, FAue] FAE F 550 mAER AT et
gl o5 FEtA FEHE 3202 o]FoA U
o}, &jule] W fSo= ©@Ee] Er} WEde, uf
T+ FALE A9FoE Wy 9, ¥ ool At
A ZZ3E HEI}F 170 i FHA2] 2L o)F31 AN
ok 2 otEel AT FHHE HAH0d FHAES diF
Y7L Fggor widsa FAe oF 160 mol3d
o a8, 7P ] inide ¢y} niviR| s
4318 228 E Zs AAEE PAERT, FAE o

fo & % fr

- -TYL . 252 - IHY
190 A dEolt), 3
Fe Axe PiYes
I YA} wiRe W &L U vigE SEFLe
2 e Ja, F2 gads Asia gen, 1
AE] vl ARHeE AYN AFFEIoE 74
HR3, AEES AL I3 skt AEHLS T
oz o] dyoly 715 2¥x #RHW, Irle
520 mm RE)UTHFg. 1). &ole] = HA¥E=
TAE 33 BEAAES AR BRAER o]FoR
2% FERE FEEHE ¥4, 959 A3e vy
Hs AAEE o]Fold Y TY TV A
AE} g BAAER FAEY FRE 339 72
2 o|Rojxitt, webx FAue] SR EA o3 9
o]} dF = FHEA AddEnt. & FHH9 FHF-EHH
EXAol of3] ofojcle] Fue @F el HlF Hlw
A kg Wt ole} AuA o= EAs Y] Axrt ot
3 ¥R d ddste] 3 EET ol A%
2 oojlat FFY o] o F-&3A ol &HEH
Azt
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BEAZNIEIZHI(TLC) R HAlbts

TLCE o]&3F EAE2 Hexane : EtoAc = 10: 19
Z70A AAEAY. TLC E4Z23 FUAE o]l
HFAAM RiZF 42 0.675% 0.2004 W=rt EAAHA
3, T4 GFAAE Ri7F 0.20047F wi=r) FA4HA
HFig. 2). AN T2 “FEFFuA(ER

Fig. 1. Anatomical features of Coix lachryma-jobi Lae var. ma-yeun Sye(A) and C. lachryma-jobi Lne(B). a;
Epidermis of spermoderm, 100X, b; Pericarp, 100X, ¢; Endosperm and statocyst, 200X, d; Sclereid
(stone cell, macrosclereid, fibre sclereid), 200X.
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FRERETE K)o A AAlE 2 =wr-S A GEEE T
1993)e)] 9] T1) HFdHe] 89 =8 "ojmagd i
&AM, uihe A3lAe UER, 2) 49 AgE &
golmFgro £ Q0 =F Holmad w4y, ot
Z19e] ey 4 EAEde FNe 9 248 U
Bl SEHY FEINE FAE T 238 ARYL
FAAS VeRd, T o] XS W, B 43 Ax
o 2J3td oJojln} dF9] HAMuEE-L Fo] oz
AAZ oJolRla} HF Alele] 7 wgoz g3
© A7 Aotz #aERiTh AFe ek o
GFTVIE E A A2 mAlE ahE (AE
QM. 1998) o)&3tmxl P out AAAgwe
Z730] WAt 24t = 4: 12 294 ER wAS
ARESEETL Q1o AEAANA AMEEP)e] HA) g dHL
7RI o] vwd A=A g mEdtd, FAA
o] E38vle] ZEY vud nFAAE st
oolQld} FFE 28 YRFEF Stoz )
g AR HolM EFTE FEo] 2 Row UY
Aa e, TLC #4245, ZUle oA ot I3+
FEAE GF7F 7R Qs R 0.2004% olel 571
7RI A& Rf 0.679] =% A4t Ut ZEo)
ke oA R A2 ARBAE 2 Y A
= IHEE, o] AFHEL FuUAE Yolld} dF7) o)
EFH Jee AW F= Aol A3t
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Fig. 2. TLC analysis of Coicis Semen

Coix lachryma-fobi L var. ma-yeun Sy
Lane 1(1-Ho), Lane 2(CNU), Lane 3
(Daecheong). C. /achryma-jobi LINNE;
Lane 4(China), Lane 5(Uiseong), Lane
6(Yesan), Lane 7(commercial crude
material) and 8(commercial crude material).
Hexan : EtOAc = 10 : 1.

RAPD =44
RAPD EA4S #3ll 2071¢] UBC primerg A3 2
3} primer 310, 314, 315, 322, 350, 352, 355,

314 315

M123 456 1 23456

Fig. 3. RAPD polymorphism of Coicis Semen from primer 310, 312, 314, 315, 317, 318, 350 and 351. Coix
lachryma-jobi Lawe var. ma-yeun Sqer; Lane 1(1-Ho), 2(CNU), 3(Daecheong). C. lachryma-jobi Lyne;
Lane 4(China), 5(Uiseong), 6(Yesan). M, 100bp DNA ladder. Arrowheads indicate polymorphic bands.
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362004 FFF S JERS, 53] primer 3559 EUH™Y & %BJ]' , primer 3558} 3622 2]9]
362004 F= A9 o4 AFT Fo] W=(500 bp, Az FGFo 7o ]%Q T dSAReE A
1300 bp)E YEHAT (Fig. 4). ©18 XS 455 Z-d}, ojojln EF ] gt 3'&7~ﬂ°ﬂ’~1“ T OF
oojdlell H&d Ay, 4 A5} FFNMT Yehd oz ERHAQAT o7}t wi¢- ]Ulﬁ}‘ﬁq 7 159
= 5ol M=rt f5HT A YoiRldAE YehA] A &7E 28 f3aA=d dfe™ CNUL 0.9742
Ut Fig. 5. "Wty dF71 <ol glgFez # FAHA zlol7t AY Ut FF GFe A dFE
TH Qe AoR wdEe] Bh W Aj@E U3 0.95622 ZABARL, dAF FE 0.86322 29|

Al

352 353 354 355
M1 23 56 1 23 456 M 123 456

359 360 361 362
M123 456123456 M12 34 561 23 4586

Fig. 4. RAPD polymorphism of Coicis Semen from primer 352, 353,354, 355, 361 and 362. Coix lachryma-jobi
Lane var. ma-yeun Smer; Lane 1(1-Ho), 2(CNU), 3(Daecheong). C. lachryma-jobi Lae; Lane 4(China),
5(Uiseong), 6(Yesan). M, 100bp DNA ladder. Arrowheads indicate polymorphic bands.

Botanical origin Market Botanical origin Market
M1 2 3 4 56 728 910 M1 2 3 45 6 78910

Fig. 5. Comparison of RAPD polymorphism of botanical origin and commercial crude material. The primers
used were 355(A) and 362(B). Coix lachryma-jobi Ly var. ma-yeun Swer; Lane 1(1-Ho), 2(CNU),
3(Daecheong). C. lachryma-jobi Lme, Lane 4(China), 5(Uiseong), 6(Yesan), Commercial crude
material, Lane 7(Bosaengdang), 8(Saehan), 9(Hajodae), 10(Jeongdo). M, 100bp DNA ladder.
Arrowheads indicate polymorphic bands.
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.— Coix lachryma-jobi Linne var. ma—yeun S.
i (1ho)

.=—— C. lachryma-jobi Linne var, ma-yeun S.
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C. lachryma-jobi Linne var. ma-yeun (CNU)

C. lachryma-jobi Linne (Yesan)

C. lachryma-jobi Linne (China)

C. lachryma-jobi Linne (Uiseong)
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Fig. 6. Dendrogram showing the genetic relationship among Coicis Semen accessions based on RAPD

markers.

A% @9 A NS (Fig. 6). o4 A
14 88 FA% 75 FAlM RAPD #49&
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1. 9ol]le] e MA¥XE FAY 23 RN
S AR EAARER olFod 2% Fxa FEEE ¥
59 A gHget UHgue HHTE o]
A AL FLY FHEE EGAEY e B3AE
2 FAEY B33 359 FFRE o]FojH)

2. TLCE o]&% #AAI¥HA Hexane : EtoAc =
10: 19 £H22 AMSEEH T34 dFolMdes Rf
7F 0.291 4% W=7} FA= At

3. F=Y W EFIA U (B A PEEE ) o A
AAE 2o =nkg ol o3k ofolly} g kg
< o] oE Y.

4. RAPD EAo)A 870 primerolr] E27F oA A
=7 FEHEQ3, UBC primer 3559 362°ﬂ A FE G

=,

23

T o @59 SHo] W=(500bp, 1300bp)7h #ZH
ATt
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