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Authentication and Standardization of Botanical Origin and Morphology
of Coix Fruit in the Japanese Pharmacopoeia

Susumu TERABAYASHI, Eiji SAKAT’, Hiroki YAMAII, Kenji KONDO®,
Nobuo KAWAHARA® and Yukihiro GODA*®
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Definition (botanical origin) and description (morphology, etc.) of Coix fruit in the
Japanese Pharmacopoeia were presented for authentication and standardization of crude
drug. The crude drug, Coix fruit is defined as a fruit enveloped with an involucre of Coix
lacryma-jobi Linné var. mayuen Stapf. The smell, taste, and external morphological and
anatomical features of Coix fruit were described based mainly on market samples. The
term of organ enveloping fruit is also discussed.

Key words: Coix fruit, Coix lacryma-jobi Linn€ var. mayuen Stapf, fruit, involucre, mor-

phology.

NFLAXFOEEICE TN RED, HE,
HERg, AR EOERY D ) BEEE LTE
WY ZEICHOLNTE., TN FAFR
G EREARELTOFMEDE . NPAF
DREFIZET (I WITA) EEThER
TIEFR, EEE, FHEEH* BRNCHEEE
Hig, BUCELRECREENS.

B o3 TEARERF] ClEsh
TWADS, NMAFOBEIZAT N BED,

[BEAEREF] OTHIES T SNAAE
EHETH D [BARER T/ EEHIE1989]
I “NPAF OZTPEEINLTWE (HAR
EFHBHERETES 2006, EAEER
RS REE 1989).

“ONPLF? DEEFHELTEEEEINRS
EEO—>2 L LT [BREFF] NEOEH
i, BAZEHERFMEOTIMIMET
ARITEREZREAD—DOTH LHEEESR



78 YT  FeakE2s (RHERESS)

BATHEER (FE, oMk, IR,
HILZREBER L) e s TE&A. 22T
i, HE0H bEE (FiEY & EREM) B
L UHEEOER WM, NEEE, cBwv,
BR) ICDOWTHARERFERE LTHRET Lo
BAHET L. EEOMWRIZOW TSR
HERCPEEREREMND PATOBIEERETE
WCHREREER L 7.

ME e Bk
ARFFEIZ 72N b A F O BN T3 an
FEICRTEBYTHAE., FRHIZDOVT
PETERE, 1CBVy, BR, WERREEZ R/
MERERE AR T, WEREREIE, B I 71
=L CTHEYR, MR EER L, JEFEEM
BETHELL.

BREER

1. &R

HEEOREFIL, FHEY & R TERS
N5, EENNLAFOHE, FEEDIEINL
¢, BRHMITEE G LREhbsE
PERFERL L -ENFEB L ERICET
NBEFER (A AFOREIBEMOHAIZELIN,
FRLFIENG) RUZOMOIBFETHS.

FEREY DN b A FIE, Romanet A518814F (2
Coix Ma-Yuen Romanet & #5435 LECE L 7228
(Bull. Soc. Acclimat., Ser. II, 8: 442, 1881),
% D 1% Stapf 7518964 12 Y 2 X ¥ < Coix
lacryma-jobi Linné DZEFE L L THAEZ,
Coix lacryma-jobi Linné var. mayuen (Romanet)
Stapf £ L72b D TdH 2 (Hook. f., Fl. Brit.
Ind. 7: 100, 1896). ¥V 2 X ¥ < L ZIEFEHE
N5, BENRLEZTRTWVWEEORTREZ
na. NKMAFDEZIL Coix lacryma-jobi
Linné var. mayuen (Romanet) Stapf & 7 5 %5,
[BAERA] CTIEEL () T{(Hh
B RIRTRLZVWOT [BERERKF] &
& Coix lacryma-jobi Linné var. mayuen Stapf
ELTREMT . FloadE BT LKt
LZWVOTL. TidZ < Linné &7 5.

(B LI BESOHEEIIOWTIE
XEICE o TERRIVERS. [HEAERHI
TIHMTEFERT 2O BYPERE L. £2
WRT EBY, BROFELREYHEFOK
FETIE—RIC [EH] PAVLORTWS. &

20094E4 H

MR LEIZDOWTASLE, NEEFED [%£
WHESL] OFIZIZIZOREEIT LW, [H
AP FHEZEBRE1989] T [BL k9],
[EMKES, BEHEHISEERER] ok
i T8RE ], EAREERESO [EHE
Y, FEEHGESMM2) i (a8 & (&8
#R| PHWLR TV,

LEHRFEAE O [FWHEE] WL, Y
ERESCHEY ST BEEETOHRBEOR—P %
VIR TSN, MY SBEFO5E T
BREIZAVONRTWA DR RAT L0
BWweZEZ L, COBE,POIT [HE] &7
B DOPEEYT, AHFEIBEHLET DD
LAFXICHETARBLTHFEDN, TR
Wcdhsr [ERMEY, BRELREFMm2] T
bHAwWLNTEY [HRERF] MERATA
L LTHERZR2WEEZ D,

ORI IOV TIZERS O TR
BT, spathe, involucre, involucral bract,
sheathing bract, bract sheath 72 &2%% V) #—
EhTwhw (R2). Ihb0RTLITVWT
NHMEBEWEREZ RV, BROEELR T
THWLNTWAEIERAL, [HAER
HLEEMIE1989] DEFEMTH S [The
Japanese Standards of Crude Drugs (Herbal
Medicines) 1989] @ bract sheath, [EHIKEE
&, EHEHEEFALE] O sheathing bract,
K#Fo [TEARMEYFE] £ O [Flora of
Japan] 2 & % involucral bract, AT & D
[VaXF~BEEOME, £1H @WA
[N AF] OFERFEICOWT] ORI TH
W 5 N7z involucre DWW TN Z2HFEHETAHD
REWEEZ L (E2). 22 Titinvolucre
BT 5.

2. EEOMIR

EEOWIRE I, S, AEEE, 8w,
BRax 7. BNTHRERON PATFEAF
LERSoWIRERE L.

N AFXEARTSREROERERAE L2
BRI TICETEBYTHAE. NFLFOD
BB R OCREONE, WHERICOWTIEEE
WHEHOFEMZHEN D) (FEH 1937a,
1937b), A EIOHHEHOFE CTIIHEFHIZ
R E V03BN R, o7



.._gz_.

“RE E ESo () PUITRIE

F1. NFLAFREERY R bBLUZOHE
EAFE B, XETE AFL-F AFERH AN o B2 (mm)™ 0B (om)** EE (mm)** kich
HA 050801 [, &%  HAEEIEES 2005 (BRIPERTE~) 9RERIE  9-12 (9.9) 5-7 (6.0) 4-6 (5.0) (B ~) B~k
HA 050802 #E, M  HEEEESS 2005 HRERIE 7-10.5 (9.2)  5-7 (6.1) 45-6 (5.0) Ele~Ba (~KEMA)
HA 050803 wE, &M  HEEEEEFSE 2005 gRERIE 8-10 (9.5) 52-7.5 (64) 4.5-7 (5.5) Epn~8t (~KEE)
HA 050804 W, H®E  HAEEESGSK 2005 IRERI 8-12 (9.9) 5-7 (5.9) 46 (5.1) 2He~8h (~IKE6)
HA 050805 WE, JAPE  HAAEESSK 2004 PRERT 8-12 (9.5) 52-75 (62) 45-65 (52) ERE~Be (~KER)
HA 050806 WE, JATE  HALEEESSE 2005 JpERIE 7-11.5 (9.3)  5.8-75 (63) 4.5-6 (52) ERp~Bt (~IKEE)
HA 050807 WE, &%  HEARAERIEES 2005 (BREFERIE~) BRERE 8-12 (9.7) 5-7 (6.1) 45-6 (52) BERt~1Bea~ KBt
HA 050808 W, B HALEEASS 2001 BRI 8-11 (9.4) 5-8.5 (6.5) 4-7 (5.4) Epe~Bt (~KBE)
HA 050809 "E, s  HAEFEESE 2002 IRERIE g-11 (9.1) 55-75 (6.3) 4.5-65 (53) BEEGE~BE (~IKEHE)
HA 050810 H[E, iR  BAREHEESS 2003 JRERIE 8-11 (9.6) 5-7 (6.2) 4.5-6 (5.3) EBa~Ba (~KBL)
HA 050811 X b2 HAAREEGS 2004 SREkIE 9-13 (109)  6-7.5 (6.6) 5-6.5 (5.6) BB~ Ba (~KEah)
HA 050812 *[E, #im HAESEESGS 2004 PRERT 8-11.5 (9.9) 6-8.5 (7.4) 5-7 (6.0) BRa~Bf (~IKB5)
HA 050813 W, ¥l  BEAREEESS 2005 gRERE 7-11 (9.3) 5-8 (6.2) 4-6 (5.0) Epe~-Bh (~KHBE)
HA 050814 % A BAEEEAS 2002 YRERIE 10-14 (11.7) 6-8.5 (7.6) 55-15 (63) EBERE~B6~KEE
THS 55549 VA THER @BV AT H YRERI 8.5-10.5 (9.3) 5-6 (54) 45-5 (4.8) #we
THS 59960 H[E| A F AP IERIZERT 1984, 4.13 BRI 7-10 (8.8) 45-65 (57) 4-5 (4.9) EBa~-Ba-~Kee
THS 58500 75 Vv ERILARSERTEE 1983, 221 IRERIE 9-12 (104)  5-6 (5.6) 45-55 (48) HBE~KEG
THS 58710 #E, ik GRLUAERTHE 1983, 6.11 9REkE 8-10 (8.7) 5-6 (5.3) 4-5 (4.6) B~ KEE
THS 59093 dvEAfE R EAIIFET  1983.11.19 SRR 7-13 (10.0)  4.5-6 (5.6) 4-5 (4.9) B~ K1Ef
THS 59097 BIUE (EEIE AR ZET  1983.11.19 IRERTE 9-11 (9.7) 5-6 (5.4) 4-5 (4.6) B~ KGR
HYCP 360 WE, ZE  #4%H 2006.11.10 JREkTE 9-12 (10.1)  5-65 (5.8) 5-5.5 (5.1) Bt~ KBt
CEEMEAR  HA BV ERERESEETIIERES, THS [ () & J S IEHE, HYCP | BURER RSB EER A RIS RS,
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‘ XM e hi FATLE PRI SRR FREIECFRR
Bt A AT N EARET ANIIE: 55 REH 1973 %
BARDE LMY BRI HTEE RIR =R LA 1982 ZE#
HAHEWRE RIFR=HE B 1953 A (YaXF<EORLR)

B (NP AXORR)
Flora of Japan J. Ohwi Smithsonian Inst. 1965 involucral bract
(KH D B AR FE O IEFER)
¥ B AR KR =ER EXE 1983 A (VaX¥<REORR)
Jenesk F (NP AFORR)
REWKESR BHBSFERER BMOKES 1996  #HIRE sheathing bract
HAZE R4 H #1989 EEXP SISl 1989 AL &9
The Japanese Standards of Crude Drugs EALEERESE EIEHHRT 1989 bract sheath
(Herbal Medicines) 1989 ERE AR
(B AR EFRE B 1989 D IEFERT)
RN, B & A 2 BEEEHREE EFEHHHE 1993 H#H, EAHER
REEDCOEEZMMA (K—) (HI) HEE— HEYI B FEHERE vol.13, 1937 %
683, vol.13, 758

Va Xy BEEOZE, F1] ErrnE b HAERBITHRE1005, 1982 H¥, #HE involucre
A [N L] OFFEEEICONT ‘ 212
Flora of Okinawa and the southern Ryukyu E. H. Walker Smithsonian Inst. 1976 spathe
Islands
Flora of Java M. Froideville N. V. Noordhoff 1968 spathe
Flora of Taiwan Lin W.-C. FACBALR IRk 1978 involucre
Flora Europaea T. G. Tutin Cambridge Univ. Press 1980 involucre
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1) 9488 (F1, K1, 2)

W L BSOS, LADRE, kDR
WEAZREOy PARUT Y ETELER
RO SNz, (BRIRERE~) SIRETH -
7=
KES . F{ELOY DS by A EEidh
DIy MIHLKEDPo7 &% 7hig,

Journal of Japanese Botany Vol. 84 No. 2 (Shibata Special Issue) 81

B&7~14mm, M5~9mm, F&4~38
mm DEHICBEF > T,

& AER, BEubor B w0 ET
oy PARTT Y bETERNFED S,
EEBICR LEBE B REBREEL
Tz,

ik A oR0H Y, MWL

H1., »bAaF, EFNGLER. A XbhFLAE (HA 050811). B, ¥ A B
(HA 050814). C. BEINE (HA 050803). D. #iES#E (HA 050812). E.
JEVWEE (HA 050806). F. #E=pE (HA 050804), A7 —JL/3— . 5mm.

2. NMAFORENE. a B b HEMANELZOTLIEM. ¢ DAK (BEOTEL
72b?). d BIEL7ABE e H—FHE f B HHE o hi AlO3IKOE . B
E. AL —LIS— :5mm.



82 TR MES4RIEE (MEHRER)

3. N PLAFDOHEFBOMYFERER. A &
. B. B, epab. WHEIIIFERE. epad.
FEHIFER. £ #E. fo. BRAETR. sc EBE
M. vb. MEER. A4 — )L N— 1 100 um.

T

200944 B

RO FRERR LR, FOMEIC I
BOFDODILEH Y, ZOfrs L X2
INEDBTE L2 L OB L UL TE Y,
flsg T RIW OB S 5. BRI TS
LA ENTES.

AR (M2)  Moh 25T s 2,
LRI O [l TE Ao 2 N AR TS L A B
EDFEWHERE~ERMAETHEED ) AR
(HEOEELZbD) by, FoRdE:
2MEDBIL L 7N B, BEILSHOHE
IZEINTWD, JMllo 2 iEFhFngE—
HRE, BOHMBEAT SR, RIKBE~kE
BTHE~RPREE, $—HHATE_HEL
DR, S—HEE, SAHEE L RESKE
Wi, O3B OHIZHRKRE S~ %
B~HEE, FRETAMEZENS (EL RS,
BHAOLOIFEEWTH D, BFEIEIVEE,
BB ~REETH , B THmIM A
HhHh.

2) BV, B

BEE, BELLIZIFEALIZBONE L,
BRIZOWTIE, FEIIEEDS WS, BREITH
FTolH <, »oOITHEBICHET 5.

3) NEHEE (M3, 4)

BE (M 3)  MEoMIE 28RS 5 kDL
TOL) REEAlBE SN, oS,
N Z BRI ERECER] T A 720121
FREEA, mEA s v EEEAH VL, W
RABIERE» L 2. EROREICE

4. NEPLAFORE A REWYS. B REMUHIAK C TARAREZELELE
WA D. TARARL. ab. BEL. pe. F:F. pls. L34S, scu. MR8¥, sd. Hpk. 24—

o= A,

I mm, B, 100um, C, 50pum, D, 20um.
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F£3. NPAFOERLAEOMROBEE
HARERFOBEE HAERHNEERE1989D AL
NRLE INVA -

$ 5 >4 : COICIS FRUCTUS CUM INVOLUCRIS
¥4 © Coix fruit with involucre
LA %

AN b A X Coix lacryma-jobi Linné var.
mayuen Stapf (Gramineae) DEERUVEETH
5.

EEOMR AFRIITIZHERELZEL, ES
7~14mm, ES5~9mm, E¥4~8mm T
H5H. HNEIEBE~IKEBREEL, 2% FH
D, MPWHLTZFDL, Lz,
FOFMEIC 1 EOFDOILIDH Y, MiFIITR
WOBHKH DL, BEIZINTHERT LI ENTE
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Studies on Relationship between Taste and Content of Sulfur Diexide
in Crude Drugs Obtained from the Japanese Market

Nobuo KAWAHARA*, Naoko ANJIKI***** Junko HOSOE*, Ik Hwi KIM*,
Hidekazu IKEZAKI***, Masayuki MIKAGE** and Yukihiro GODA*

Summary

Sulfur dioxide and sulfites are registered in “The Japan’s Specifications and Standards for Food
Additives”, and are mainly used as bleaches and anti-oxidants. The Food Sanitation Law
prohibits their use with sesame, legumes and vegetables. In China, sulfur fumigation is performed
for the purpose of bleaching, drying, and as an insecticidal and antibacterial process, in the
preparation of some crude drugs. Recently, it has been reported that large quantities of sulfur
dioxide may be present in sulfur-fumigated crude drugs. In the course of our survey of impurities
in herbal materials, we analyzed the content of sulfur dioxide in 31 kinds of crude drugs purchased
from the Japanese market.

Furthermore, with the aim of developing a new, simple method for the measurement of sulfur
dioxide, we investigated the correlation between the color value obtained by spectrophotometry
and the sulfur dioxide content in 19 kinds of crude drugs. A good correlation between the color
index L* value and the sulfur dioxide content, and the good inverse correlation between the color
index C* value and the sulfur dioxide content were observed in 4 powdered crude drugs.
However, other crude drugs did not show any correlation between color and sulfur dioxide
content.

Seeking other new methodology for the measurement of sulfur dioxide, we examined the
correlation between taste intensity and sulfur dioxide content in 5 kinds of crude drugs with the
use of a taste-sensing system. High levels of sulfur dioxide (more than 80 mg/kg) influenced the

* EVEEGESEHERER FEEFEOSX EHE 1-18-1 (F158-8501)
National Institute of Health Sciences, 1-18-1 Kamiyoga Setagaya-ku, Tokyo 158-8501, Japan
**EIRRFERER BARBIE R B EEFTEARMET (F920-1192)
Graduate School of Natural Science and Technology, Kanazawa University, Kakuma-machi, Kana-
zawa-shi, Ishikawa 920-1192, Japan
R T Iy by =T /vy — MENEEATHEL5-1-1 (T243-0032)
Intelligent Sensor Technology, Inc., 5-1-1 Onna, Atsugi-shi, Kanagawa 243-0032, Japan
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taste intensity of umami, and the astringency and anionic bitterness of 4 crude drugs (Platycodon

Root, Fritillaria Bulb, Ginger and Forsythia Fruit). Therefore, measurement of the taste inten-

sity may be suitable as a screening procedure for sulfur dioxide content in these crude drugs.

Key words

Sulfur dioxide, Taste-sensing system, Taste, Crude drugs
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g Tl0&H, EOOMEITY, ECERIERE
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BRI E 2 B¢, B R £ HRHA
WIZ DWW THRDBIEZATY, 72— —DFERIc &
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NELLBEALLZ. TR, BETBRIRERE
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T, BRIBMBERENSVARD, KnEEL
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Table 1 Content of Sulfur Dioxides and Taste Intensities of Crude Drugs

Content of . :

Crude drugs No sulfur dioxides Saltiness bf\n|on|c .Aﬂ.e rta; te of Umami Aftertastg of Astringency Aftertaste of
(mg/kg) itterness  anionic bitterness umami astryngency

1 32.0 1.03 2.97 0.23 -1.26 0.00 1.45 0.21

2 53 1.02 3.21 0.17 1.47 0.03 1.24 0.17

3 24.0 1.05 3.23 0.14 1.56 0.02 1.28 0.18

4 1353 * 0.92 2.81 0.08 0.83 -0.01 1.22 0.17

5 34.7 3.80 5.89 0.28 6.06 -0.02 3.42 0.41

6 24.0 1.03 3.08 0.17 -0.30 0.07 1.43 0.20

7 26.7 3.62 5.52 0.11 6.73 -0.07 3.04 0.36

8 26.7 2.60 4.77 0.13 5.20 0.04 2.50 0.31

9 947 * 1.09 3.14 0.07 1.51 0.06 1.42 0.19

10 8.0 1.00 3.18 0.21 1.15 0.00 1.51 0.20

. 11 320 1.13 3.29 0.22 -0.25 0.06 1.63 0.24

%ﬁfz"::: 12 16.0 2.33 4.41 0.11 4.97. 0.13 212 0.28

13 843 * 1.28 3.48 0.15 -0.25 0.15 1.84 0.23

14 24.0 3.89 5.69 0.18 6.05 -0.05 3.36 0.37

15 64.0 1.00 2.76 0.06 0.73 0.03 1.32 0.20

16 8.0 2.50 4.57 0.08 6.24 -0.05 1.87 0.30

17 2210 * 1.09 3.18 0.19 0.19 0.03 1.52 0.23

18 40.0 0.96 3.13 0.36 -0.75 0.03 1.31 0.21

19 146.0 * 2.59 5.17 0.06 5.24 0.02 2.80 0.35

20 1836.0 * 2.62 4.75 0.03 5.65 -0.03 2.38 0.32

21 891.0 * 238 4.50 0.02 5.68 -0.04 2.12 0.30

22 ND 2.09 3.72 -0.04 6.62 -0.09 1.26 0.23

23 ND 4.14 5.48 0.13 6.80 -0.06 3.30 0.40

1 853 * 0.87 3.26 0.50 255 0.21 0.75 0.18

2 80.0 * 0.85 3.31 0.54 2.38 0.22 0.75 0.19

3 1938.7 * 1.12 3.23 0.70 222 0.29 0.87 0.23

4 53 0.82 1.82 0.13 3.96 0.40 0.17 0.06

5 ND Q.85 1.73 0.05 4.33 0.40 0.10 0.04

6 27 0.88 1.89 0.08 4.44 0.40 0.07 0.05

7 8.0 0.86 1.62 0.09 4.21 0.26 0.08 0.05

Platycodon 8 8.0 0.99 2.46 0.17 438 0.29 0.32 0.09

Root 9 ND 0.85 1.67 0.05 4.29 0.32 0.15 : 0.07

10 32.0 1.00 2.46 0.12 4.57 0.24 0.26 0.08

1" ND 1.03 2.54 0.09 4.65 0.31 0.34 0.10

12 ND 0.98 1.73 -0.03 5.00 0.26 0.02 0.05

13 ND 0.94 1.75 -0.03 4.94 0.30 0.01 0.04

14 56.0 1.01 2.19 0.14 4.46 0.32 0.22 0.08

15 130.0 * 1.00 2.51 0.45 2.00 0.29 0.63 0.17

16 ND 0.84 1.89 0.15 4.02 0.29 0.08 0.05

1 138.3 * 0.83 5.20 0.86 0.70 0.03 1.64 0.51

2 2127 * 0.81 4.39 0.75 1.71 0.07 1.39 0.42

3 2527 * 0.80 4.48 0.74 1.60 0.04 1.26 0.40

4 305.0 * 0.97 4.73 0.81 143 -0.01 1.44 0.44

5 ND 3.26 4.83 -0.10 6.18 0.86 0.15 0.09

Eritillaria 6 623.0 * 0.92 277 0.30 2.13 -0.02 1.20 0.35

Bulb 7 269.0 * 0.97 4.56 0.75 1.71 0.03 1.43 0.42

8 12270 * 1.06 4.06 0.60 1.67 -0.04 1.54 0.44

9 868.0 * 0.97 4.05 0.64 0.83 0.04 1.64 0.47

10 917.0 * 0.88 3.57 0.54 1.47 0.01 1.11 0.34

1 ND 5.58 7.02 0.00 6.80 1.74 -1.55 0.10

12 ND 4.40 5.49 -0.04 7.04 1.16 -0.80 0.10

13 151.0 * 1.16 3.25 0.34 2.14 -0.04 1.41 0.36

1 ND 0.54 5.46 1.46 1.92 0.08 0.64 0.33

2 2800 * 1.40 11.15 3.21 2.48 0.18 2.27 0.62

Ginger 3 8270 * 2.10 11.56 3.37 2.80 0.05 3.07 0.70

4 315.0 * 1.70 9.39 243 3.15 -0.04 2.40 0.59

S 2380 * 2.26 11.61 3.45 2.98 -0.06 3.30 0.76

6 11.0 1.20 6.33 1.05 5.29 0.02 0.73 028

1 ND 1.25 5.59 1.28 3.49 0.37 1.10 0.45

Forsythia 2 ND 1.35 4.95 1.04 3.90 0.43 0.99 0.39

Fruit 3 ND 1.56 5.58 1.20 4.60 0.45 0.85 0.38

4 690.0 * 1.29 6.52 2.01 -0.12 0.40 1.98 0.77

5 8.0 1.39 7.19 1.85 1.89 0.42 1.68 0.66

ND: Not Detected, *: Content of sulfur dioxides> 80 mg/kg
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Fig.1 Taste Intensities of Umami and Astrin-
gency of Platycodon Root
Bl: Content of sulfur dioxides =80 mg/kg
[J: Content of sulfur dioxides <80 mg/kg
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[J: Content of sulfur dioxides <80 mg/kg
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Fig. 4. Taste Intensity of Umami of Forsythia
Fruit
E: Content of sulfur dioxides =80 mg/kg
[: Content of sulfur dioxides <80 mg/kg
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