Studies on the Natural Medicinal Resources from
Sri-Lanka (1) : On Anatomical and Chemical
Differences among Each Grade of "CINNAMOMI

VERI CORTEX"

B&5:jpn

HhRE

~FH: 2017-10-04
*F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/36604




£ X 2 ¥

Shoyakugaku Zasshi
41(1), 35~42 (1987)

RN FLNECHTI2RARDEROHE FE1H)"
4 O EROZHFRCET D AMEEORBE LTRSS OER

HED R, A W, EREsEe, MIHEEF
NMEDOTE, BRFR, BHR OB
“EIEREEREREREEIEIIENT, P8 IUEREERIR RN, AR IR

Studies on the Natural Medicinal Resources from Sri-Lanka (1)
On Anatomical and Chemical Differences among Each Grade
of “CINNAMOMI VERI CORTEX”

Tsuneo NaMBA,* TorU KIKUCHI,? MASAYUKI MIKAGE,* SHIGETOSHI KADOTA,*
KATsuko KoMATsU,* MINEO SHIMIZU? and Tsuyossl TOMIMORI®

aResearch Institute for Wakan-Yaku, Toyama Medical and Pharmaceutical University,
2630, Sugitani, Toyama 930-01, Japan
bFaculty of Pharmaceutical Science, Toyama Medical and Pharmaceutical University,
2630, Sugitani, Toyama 930-01, Japan
cFaculty of Pharmaceutical Science, Hokuriku University,
3, Ho, Kanagawamachi, Kanazawa 920-11, Japan

(Received April 30, 1986)

Cinnamomum verum J. S. PrResL of family Lauraceae is one of the important cultivated me-
dicinal plants in Democratic Socialist Republic of Sri-Lanka. The bark of the tree, “CIN-
NAMOMI VERI CORTEX,” KURUNDUPOTU in Singhalese, is known to be a famous
spice under the name of Cinnamon. Besides, KURUNDUPOTU is also an Ayurvedic drug
used for dyspepsia, flatulence, diarrhoea, dysentery, vomiting, etc. Nowadays, as a spice,
Cinnamon is divided commercially into thirteen grades on the bases of differences of the diameter
and quantity of Foxing of the Quillings. Among these, we got nine popular grades from the
Bureau of Ceylon Standard.To know the qualitical differences of each grade, anatomical and
chemical studies of all these were made.

Our results showed that higher graded Cinnamon had less mechanical tissues anatomically and
contained more essential oils chemically. Moreover, in essential oils, the percentage of cin-
namyl acetate was found higher and that of cinnamaldehyde was lower in higher graded ones.

Keywords——CINNAMOMI VERI CORTEX; Cinnamomum verum; CINNAMOMI COR-
TEX; Cinnamon; grade; anatomy; cinnamyl acetate; cinnamaldehyde; essential oil

A1) 5v» (Democratic Socialist Republic of Sri-Lanka) ICI} 5 REEEKIIT — =4V = —4% (1 ¥V FE
Y MEFRTHD. AV T VIR E W CHEIRIRFEN LT —=21 ¥ = — FEHo—o1 KURUNDUPOTU
(cinnamon bark OERD > v~V EZ) BB, D3P it Lauraceae ® Cinnamomum verum J.S. PRESL (=C.
zeylanicum NEES A v =y 7 A) DarzBrHuiEBEchds. 7—=1 7= — % Tk KURUNDUPOTU
EERH, B, BESKL L ELTHGbR, ¥FRBINC S ERCRE, At WRIRERE, TR SCFH SR T
WA2, o EHEREAENLTRY, REGEFRELCEsh, —H3ERD 5 IPHERACEN THEE S

hT\Ww52,

4 v VEFCOWTUITCRKALKE X Y BATSRONEILEY, 2 v v KRB I AL ATERE 2 v v KT
Wi & TOHSER & O NMIVREC & 2 EHIEY 2 SR w525, MBSV TR SvfihbhTodgw. B
e, A v v ERIEERS E3DERAS D, FhbD%ikir Bureau of Ceylon Standard THE X T\ 5.
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454713 Alba, Continental 5 special, Continental 5, [@4, [@3, [R2, [ 1, Mexican 5 special, [5, [F4,
Hamburg 1, 2, F30&HTHRITR, “hbil Quilling® ok X% Foxing® OB THEIN T 5?. Alba
MNIEEFE L Xh, Continental 7L — 7, Mexican 7' /L — 7, Hamburg 7' — 7 L %z< %%, Continental 7 —
7 OES X D1k Mexican 74 — 7 OEBEOTHREHBEN L E b b, ThbD 7 — 7R ThEhif
HEEDEZRL Tk b, Hamburg 74 — 7L FESORE WS OEHRME ShT5. 4, FEHEH
HTHLELEIRRLDI3ERD S b, & RMBEREDOS ISR EAFL, FFEREONHTES X ORI O
EREPBH LD TRET S, oA ASR JOHETHCE W TAF L KURUNDUPOTU D&EHICOUT
AT L 7.

2 B O &

I # E AL R TR CELERSRB AR e R R RHEC R E S h T\ 5. BEIXA
BRI BT 2 EAFES 2R T)

341k} : Colombo @ Bureau of Ceylon Standard 7s#19804F 2 AIC AL 7= Alba (No. 04001), Continen-
tal 5 special (No.04002), Continental 5 (No.04003), Continental 4 (No.04004), Mexican 5 (No. 04005),
Mexican 4 (No.04006), Hamburg 1 (No.04007), Hamburg 2 (No. 04008) ¥s X ' Matara o P.V.P.Jayase-
kera I (Cinnamon Dealer) 7s5 19804 2 A2 AL 7= Continental 5 special (No. 04009), Continental 5 (No.
04010), Mexican 5 (No.04011), Mexican 4 (No.04012), Hamburg 1 (No.04015), Hamburg 2 (No.04014),
Hamburg 3 (No. 04013) o £&2:48k5.

7 — =1 = — £34 KURUNDUPOTU (% Colombo ® Ayurveda Corporation (198342, No. 01606),
%5 - 0% Anuradhapura ® Anuradhapura Aushadhalaya (198041 H, No. 04000) 75D A Fhh.

Flg#kl « Cinnamomum verum J.S.PRESL 4 v v =y 7 A%, Matara 2351} Deckman Buultjens FH5S
f (198042 B 6 H, T.Namba et al., 557) %\ ic.

II. BlE#s

GC % Shimadzu GC-6A % {HH. # 7 4 : 5% Thermon-1000 [Chromosorb W (AW-DMCS), 2 mx 3 mm
i.d.); » 5 AJEEE : 160°C; injection JRJEE : 200°C; carrier gas : Np (40 ml/min) THl%E. BOHEROEHLT —
Z fLFE%ERE Shimadzu Chromatopac EIA I© k » 7. GC-MS (1 HAEF IMS-D 300 #lHAse=t 277 4 —
EiEEES et (FH. » 5 4 : 5% Thermon-1000 [Chromosorb W (AW-DMCS), 2mx2mm i.d.]; » 7 &
JEEE : 160°C; injection jJHJEE : 200°C; carrier gas : He (2kg/cm?2); MS @ A + v {LEE : 70eV; 1 A v IR
B : 3kV CHIZE.

Ol ZEEREGLTRE

t-cinnamaldehyde, cinnamyl alcohol % X O° eugenol iZf:h by GREE 1) D dbox A7, %/ cin-
namyl acetate !X 310 cinnamyl alcohol ZMKFERE ¥V © v CT7 v F AL L THW .

IV. EHEOERK

1) B OERRs XU : AROME 0g &b, ARIODOY A e OREMEEORBIECEL THREL, B5
hiciif@% GC kXU GC-MS DKL L.

V. SMBEH L UTAEEREE

1) EAOYER: B3 L &SRR ETHRENCTXTE—Y, T7bb Coverum O 21 7 @ F\ 120
BaFEFEETHEDOTH 1P,

i. Alba

1% : Quilling 1372 0.5~0.75¢cm, 3 ~4 ORI HD. KEHMOE XL 0.3~0.8 mm THENEDOKDIZ
52 E . SHELEE CERAETEL, AROMGEIHEET 5. Foxing U3k A ERD LR IR T
.

WiHRE (Fig. 1-A) @ BBIXEZ® 520~1,000 pm T, MBE—REBRHAXIMSCRIOIL T 5. AEERIE
I 50~280 pm DHFFRICHELEL, BEDH DR UFENCERILL eMifass5is 523, FEAOBEE LMz .
AL AR 7Y 100~800 pm [HF THLWL B (1,000 pm [ R 7E 3 % MAESRE S ELIT) . “REBIE S
360~780 um T, FHICHEOE TIC 3 ~ 8 Mifan & 7c 2/ MO FEMIH 7 R bh 5. BHFCRE S hichilla
B¥s X OVH#flaRe2 800 pm SEOKEN Thb & & AT St% LT 5)% 1111.0~23.0%. FHBL 1~
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Fig. 1. CINNAMOMI VERI CORTEX

Diagram illustrations of the transverse sections of eight grades
A: Alba, B: Continental 5 special, C: Continental 5, D: Continental 4, E: Mexican 5,
F: Mexican 4, G: Hamburg 1 (1: thin bark, 2: thick bark), H: Hamburg 2

270, £ 20~65 pm DA EHE Db B.

ii. Continental 5 special (LAF C-5sp &%)

#ME ¢ Quilling 3% 0.75~0.95cm, 4 ~ 5 DOHEFEGD, KHOE XL 0.3~1.0mm. f4HE, WEX Alba
LIIFEkETH 57, Foxing OENRLREL\ .

NIEFRE (Fig. 1-B) : HBIXEE 850~1,200 pum. —kEBHERGEL, —REBPCIEEEH S\ U FITE
BEL - EEMAENAZED bhs. ARIEELE 70~430 pm CEHAMC ST RCE WL D b 5. Gl
IBEFCIEE L e A Mllias o0 4 e <, MRS 150~2,000 4m iR TS HH D (1,000 pm HICAETET B ik
FE3MEUT). “REEBIES 420~800 pm, BROE Fi/NNIO RS HETS DS H 5. St 1% 12.0~
42.5%.

iii. Continental 5 (LLF C-5 3 5%)

S : Quilling 137X 0.75~1.2cm, 7~10D L5 D, KO B 0.3~1.0mm. 4ff, WEL C-5sp
LA TH %A, Foxing OENZ-.

Wit (Fig. 1-C) : FBIIE S 850~1,300 pm. AMIfIBRATALT % Ml @ MBS RCR VD bRED LR
5. WM HBUREE S A 7e <, 1,000 pm I 3ELTHFEET 5. ZREBIRES 550~1,000 #m. St% 1% 13.0
~22.0%. HEHHERL 2 ~ 37D 3 DH %\,

iv. Continental 4 (LI'F C-4 :33%)

S+ Quilling 13 1.0~1.4cm, 7~11HDE» LY, KMOEIX 0.4~1.3 mm. FROEIEH C-5 it
NTE\ . SME, WEE C-5 & ZFETH %75, Foxing OBEN R % <, FRAEOFE TR DLREDD
nas.
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Fig. 2. Cinnamomum verum

A Sketch of the branch and shoot, B: Diagram illustrations of the transverse sections of
the barks (1: base of the branch, 2: middle of the branch, 3: top of the branch, 4: shoot)

WEIZAE (Fig. 1-D) : FEIE S 800~1,450 pm. AMEEGEETH Sh, AT REBFHCEIHLT
FEL, FHBRE AR T REERCERET S 2L 5 5. TREBIIES 650~1,050 pm. St% %
44.0~75.0%.

v. Mexican 5 (LL'F M-5 +3%)

SHF : Quilling 13£% 0.9~1.35cm, 6 ~9KDEbieh, KMOESIL 0.5~1. 5mm. EZOEFX C4 &
IEREE KERS O KOs FEL Foxing DBMRS\ o HEABOAETEL, EFE TR L. #EO 0% Conti-
nental DZELO LD LFETH B0, T TH5.

WL (Fig. 1-E) @ KFEIIE X 830~1,200 pm. AL E 25 ECHTRIL T 5845 b H 545, It
T 5. #iAEFE 1,000 pm M L EUTFREET 5. “REBIES 580~1,370 pm. HHMfABEOE T /N OFAl
Jamnio bhns. St% 1k 16.5~31.0%.

vi. Mexican 4 (AN M-4 L$2%)

S4F ¢ Quilling 3% 1.4~1.8cm, 6 ~ISHDEN B 7 b, KHEOEZL 0.5~1. 8 mm TEELOEGH L.
M-5 X [, Foxing D b5 A% <, O Tk BB G~ HERMEGaLET. IHOMH DK
B0, BILLT . BT L CHEE TH 5.

MR (Fig. 1-F) : /IR S 800~2, 100 um.  FHIFGTB AL fowv & E23% <, A, NI OGlases
KB RCEIET . “REBIZEE 650~1,500 pm. St% % 36.0~74.0%.

vii. Hamburg 1 (LLF H-1 233)

SH : Quilling (3£ 1.7~2.5cm, 10~15KD KA 57D, HEIMBETHS. KHOEZZ 0.5~1.2mm, &
S\, SHARREBEO~EBABEYEL, Mexican O~ T Foxing &P /. REDFHRLDE
5 TleWb DB 5.

PERRE (Fig 1-Gip) ¢ FZJEtE X 1,000~1,400 pm. LBt #i o b0 (G TREET 525, #@BFEZ
HEZATHML, WA AN TR EER~NED MU CREL, ¥ Al SR BRCBET 5 2 8 b
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Fig. 3. Gas Chromatogram of the Essential Oils of
CINNAMOMI VERI CORTEX, Hamburg 2

(peak A: cis-cinnamaldehyde, peak B: frams-cinnamaldehyde,
peak C: trans-cinnamyl acetate, peak D: eugenol, peak
E: trans-cinnamyl alcohol)

»5 (Gz). ZIREBIIES 700~1,000 um. St% % 43.0~85.0% (EED L DKL), iz Alba, Conti-
nental, Mexican D&M L T 7.

viii. Hamburg 2 (LUF H-2 +33)

S : Quilling 137% 2.0~3.0cm, 9~I15DE»rbich, HE X T THMETH L. KFOEZIL 0.5~1.8
mm TEEAEWERTHSD. BN EHNEBC PR % b D & Foxing 23HE CHREEEETLI0085D,
L SCHOWMAIRDEN, FLPAFLLT V. BRI 7BREBFELTCC5H b5 5.

NEIZE (Fig 1-H) : ZBEES 1,100~1,900 pm. AHFIEIIEL, & = A &2 ATTREBMCMMT 5.
THEBITE S 530~1,500 pm. AAUREROE TIC LA X e EMaE B bhb. St ik 25.0~60.0%.

ix. Hamburg 3 (J/F H-3 :33)

SHF : Quilling 3% 2.0~2.8cm, 10~15D kb7 h, SRR LT H2 ERFIL 2750, 84 OEORICIX
M) DEBLDOENRDB.

NERTRE « BEE X 1,200~1,750 pm. NEZEBIE DD XAk E L, H2 LRPIL 2 7a\.

2) Cinnamomum verum J.S.PRESL : #fi |-} (k%) ©OE X3 2m, KOO ILMAkE L CREBO~T
B/ET, KABREHOS. O/ BAIGES. HEBSBL 344 L Bbh 2 KO, HRE, LMl L ovh
B D BB o T T 7.

1. BoiH—ih b 20 cm— (Fig. 2-A1)

M BRI 28 mm. FEOE 1011 1~1. 8 mm, HEIL R TORLRIN - kB r 2T,

PIEERE (Fig. 2-Br) : JJEIX/E X0 1,900~2, 100 pm. FiHfaBRLg 150~600 um T, Y BZJBNC M 1 2354
b, FErrIATHNTA. AMEDENTIIEHAACR- D EHS. BHFITE LA ERD LRI,
ZREBEEE 1,200~1,500 pm, EffRROE FIC AN GRS bR B, St 11 25.0~53.0%. HhtHL 2
~ 3%, ififasidicus.

2. FeordRif—i b 60 cm— (Fig. 2-Ay)

S - BRI 23 mm. IO XL 0.7~0.9 mm, PEIZERE CAEBA.
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TaBLE I. The Anatomical Characteristics of CINNAMOMI VERI CORTEX and Barks of Cinnamomum verum

Elements
Bark*  Stone cell ring (groups)  Secondary cortex The Phloem ray Oil cell
etk
Materials Il\)Io.(()ifl fiber - l;)aftlstone
: undles in . requency :
Thickness Manner** the extent of Th'(Ckm):SS of Stone iellrgﬁgs ljg\.,v;)f Frequency
(pm) 1000 gm A cell groups g( g/)p
mean  max °.
CINNAMOMI VERI CORTEX
Alba 520-1000 a above 1.5 5 360- 780 == 11.0-23.0 1-2 +-+
Continental 5sp. 850-1200 a  above 1 3 420- 800 %+ 12.0-42.5 1=2 iy
Continental 5 850-1300 a  bellow 1 3 550-1000 % 13.0-22.0 (1)2-3 +~++
Continental 4 800-1450 ¢ bellow 0.5 1 650-1050 ++ 44.0-75.0 (12-3 A
Mexican 5 830-1200 a (b) bellow 0.5 1  580-1370 + 16.5-31.0 (D)2-3 +-++
Mexican 4 800-2100 c nearly 0 2 650-1500 e 36.0-74.0 2-3 R i
Hamburg 1 1000-1400 b, ¢ nearly 0 2 700-1000 ++ 43.0-85.0 (1)2-3 +
Hamburg 2 1100-1900 a, ¢ bellow 1 2 530-1500 +-++ 25.0-60.0 (12-3 +
Hamburg 3 1200-1750 a, c bellow 1 2 700-1400 +-++ 24.0-55.0 (1)2-3 +
Barks of C. verum
Shoot 480- 600 a nearly 5 6  150- 230 - 6.5- 8.0 1-2 ++
Top of the branch 900-1200 a above 1 4 550- 650 & 17.0-24.0 1-2 et
Middle of the 11001250 a bellow1 2 700-800  +  18.023.0 (1)2-3 +
Base of the branch 1900-2100 b, ¢ bellow 0.5 1 1200-1500 +-++ 25.0-53.0 (1)2-3 +

* As to the standard specimens, every grade may remain a part of primary cortex. The value in the table
shows the thickness with primary cortex. On the other hand, the value from comparative specimens shows
the thickness without cork layer.

*% a: continuous ring, b: broken ring, c¢: disorder.
***% The ratio of stone cell ring and groups accumulated radially to 800 #m square in cortex without primary
one, used on weight method.

NERIZAE (Fig. 2-B2) @ JEJEIIE & 1,100~1,250 #m. e IEmi L, IF 100~240 pm, fiEHA 170~1, 500
pem HfECHE®S B S (1,000 pm BICHELET 5 GERIZ 2 HLTF). TR EIZE X 700~800 pm. St% i 18.0~
23.0%.

3. [T —H | 148 cm— (Fig. 2-Ag)

S B ORIZEY 1Smm. FIROE X3 0.5~0.7 mm, NG FEE CikB G~k a0,

WiZRE (Fig. 2-Bs) : JEIZJE S 900~1,200 pm. FAIARBRIERE L, HAOC kEERA PP EET . #
fEdirx 110~1, 100 pm [l 8l s (1,000 pm [ fF7E 3 AHRMERIL 4 BLLT). T &BIzE & 550~650 p#m,
St2% % 17.0~24.0%. WAt 1 ~270. hliiani ..

4. /L (Fig. 2-Ag)

S MEDRIZFY 3.5 mm. JEEROE X% 0.2~0. 4 mm.

Wi RE (Fig. 2-Buab) @ IR 480~600 pm. il & o2 I AR IE 35~80 pm DFA B T5.
KBJEIE S 150~230 pm. JehHHMuE 1~ 231, dhiflfasi ..

VI. 5 GUEHEOHE E P.V.P. Jayasekera KD AF L1z 7 EHMTDOWTIT o)

1) KSR D HERR

H-2 %ok %2 GCitftL, Fig3 WR3d 27 r<t 2 7 & #1871, £l45L c-cinnamaldehyde, ¢-cinnam-
aldehyde, 7-cinnamyl acetate, eugenol, 7-cinnamyl alcohol 7 X TCh 5 = & % GC-MS & & h HEZE L, c-cin-
namaldehyde DIAHIZH ZHOEFHDO <A A7 b AR L GC O & bl L CREHA L. Tok, H-2
DA DOER D A—DR G aatr s L 2R L.
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TaBLE II. The Components of the Essential Oils of CINNAMOMI VERI CORTEX

Components

Samples Gi . : R
nnam- Cinnamyl Cinnamyl  Essential

aldehyde acetate Eugenol alcohol oil

; (%) 69.7 20.8 0.7 1.3 100. 0
Gontiental 580 plishey 0. 585 0. 175 0. 006 0.011 0.84
: (%) 77.8 11.1 2.9 0.5 100.0
Contivental 5 palishg) 0. 482 0. 069 0.018 0. 003 0.62
; (%) 79.6 9.7 2.4 1.0 100.0
Mexican 5 (ml/50 g) 0. 478 0. 058 0.014 0. 006 0. 60
; (%) 78.4 8.8 2.3 0.9 100. 0
Mexiean. 4 (ml/50 g) 0. 439 0. 049 0.013 0. 005 0.56
(%) 74. 1 12.8 3.1 0.3 100. 0
Humburg 1 (ml/50 g) 0. 467 0. 081 0. 020 0. 002 0.63
(%) 83.1 4.6 4.0 1.6 100. 0
Fambing 2 (mi/50 g) 0. 540 0.030 0.026 0.010 0.65
(%) 85.4 2.4 4.5 0.1 100. 0
Haminrg 3 (mi/50 g) 0. 410 0.012 0.022 0. 000 0. 48

2) HEROBS K

ZaD DS RSE R L O f-cinnamaldehyde, ¢-cinnamyl acetate, eugenol 35 X % ¢-cinnamyl alcohol DA,
FEA R L R B U 7ol 2« s 0 B4 TABLE I @i+, EMESET FElmeE 4, C-5sp #30.84
ml/50g, H-3 2% 0.48 ml/50g, k5D ER;TZEME 1T t-cinnamaldehyde TH 5. fH x DF5 S O HRLIL
1% C-5sp 7% t-cinnamaldehyde 69.72%, f-cinnamyl acetate 20.8%, eugenol 0.7%, M-4 73z h i 78.4, 8.8,
2.3%, H-37185.4, 2.4, 4.5% THED X\ & Ihb Dz y t-cinnamyl acetate D%|& 7234 <, t-cinnamalde-
hyde % X O° eugenol DE[E N7\, G EICD\~Cil t-cinnamaldehyde (T4 X A EMAPIE TL3/c < 0.41
ml/50 g~0.59ml/50g DECH 7. 7=72L, C-5sp T d %<, H-3 &4 7eh 7. t-cinnamyl acetate (% 55
iE £ <, eugenol X 7s L S FERAE bR,

Wk LUEE

1. SEREHEL LR Lice A v vEEE D 9% % X O Cinnamomum verum J.S. PRESL D& ALO B
O PNETREN 8% TABLE I W@id. A v VEEEOZZLEME C.verum OFED 2L 7 [BRHI 73 K 2 HKIFE
L, A—%@RTETOEERREDLN S, SR EEAE L, BRAKE S ealfaoiErdin, hille
BHIER L, SRR CRO LR AEAIC DS, Filiifad %L b 2 &b, NIBEENTHEhEEL, L
EHEE LS LSRR, 20 XEROBIMERSRE L —K L. ARl EoEReESE, AEHHO
KURUNDUPOTU OEFE#HELIEEE, €4 v VRO H2 5 0EFh LD SERRTH 1

2. A rYEROEERE Coverum DEAROFOWIHBRELILEK T % &, Alba, C-5sp, C-5 (3D Jim
#, C-4, M-5 \ZE DO RE~FE, M4, H-1, H2 3o ERo TS L, FE@HRE o e S iRk
ENTHDBZERELNTI T,

3. BELictd » VR 7SRO IEACIRAETH o 7. L LIEIE Bl X OME « DR5 s oM
B Ry, A s L TCEMTE FEFHRE SRBmA % <, SR cit 5z & f-cinnamyl acetate D5 %
LR MG <, t-cinnamaldehyde % X O eugenol D FLHAME & > 5 kBB Bz, =7 L f-cinnamaldehyde »
BRICOWTUE, ERCL o ERERS e ote. DO TRK B2 4« DREFIC O ORB G 2 L, b
DI\EINDEA v VK CLE cinnamaldehyde @ HFHME <, cinnamaldehyde LI4b o v A = A F% & OREIEL
SN E L, ZORIRS P HEEOMEYRE LTS EHEL TWw5bH. AT cinnamyl acetate &35z b,
4B O EERFERILRE O f-cinnamyl acetate D BT DT RN b 23K MR H TR L cfE R & iRk
Thote. 1oL, AR B eugenol o\ TITHE L Tu7olo.

4. A v VEROBRFEMSCHEMBE R A FRE L EER, BROBECHEL L B I nHid ), FiEoH
TREBOEENTE 5N, BEOH TIERE /b Foxing D%\ DO TE 5. REOHERITER 24D
Ha kL CNEIh 525, Foxing 0% < T3 CliREL BT 5720 3FEUEEF I THLERL TW3.
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@ 2 I R—HEE D BTN TOEMMNEEI N Db Tk, FiEfi 1z Ed Foxing D&\ OIERLR
ELTHIH S S, SEERCHEL 2REHOEOE ILHMHER X OCRSHRALT L SIERELL Thinno
FHUED X5 BEBHECIZEDOTHAS.

5. EECRESE, LT b Cinnamomum JBHEN) D KA D IR E MG O EEHERKAIL THWTEZ
721978, BAERACTRAELY R TCERDORE R N5, SEEIIRS 2B Lice A = VBRI 1 ~ 34
BEOROETH BN, R TERSANCKERS & MG T h DEERLE. L HKROCBOR TR EILIELD
ERREWIOLETFHEIND Z LMD, HDTHKEHERORS b DR LTILELHHS.

A list of abbreviations: bf: phloem fiber, cpr: primary cortex, cse: secondary cortex, f: fiber, kl: cork
layer, m: pith, mr: medullary ray, muc: mucilage cell, oc: oil cell, ph: phloem, sc: sclereid, st: stone

cell, xy: xylem.

SIRXHEE LU

1) AAEIRELSFETERS (BEE, 19804E10) 1 THE. APRO—TIBFEIREMIS Gsiias
REE S 58041031, [FI#E4E 59043028) I X hfThNicdhDTHB.

2) D. M. A. Jayaweera, ‘“Medicinal Plants Used in Ceylon,” Part III, The National Science Council of Sri Lanka,
Colombo, 1981, p. 117; Department of Minor Export Crops, “CINNAMON-Cultivation and Processing,”
Technical Bulletin 8, Documentations & Publications Division of the Industrial Development Board of Ceylon,
Colombo, 1973. % X OGZ3E 511980, 1982, 19834EIC T - - HMFARIC L 5. 4IOAEL SO ER &
T2\ T Department of Minor Export Crops & CIiE#H & 537=.

3) KHERi, 43, 11, 26 (1957).

4) KEEM, MMRPRT, wEngT, 4%, 22, 97 (1968).

5) a7 BEEIDESEHERI 20em BEECHE, FLECHLBVLTRE 1 05m THHE L HERY.

6) BCED IV ENC HHBLT % 38 (L D BT,

7) C. verum DOPIFILRED FHMMIKE B AHMEL TWBH DT T & TRESEROELN L L OMYIHIC KT 57
HI 75 PIFB G DR D & 5L# T 5.
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