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SUMMARY

When the root of Abelmoschus manihot, MEDIC is stored in the wéter, the mucilage
is extracted. The mucilage has contained some of free reducing sugars. '

We have investigated the change of free reducing sugars by the Bertrand method and
-also free reducing sugars are detected by paper chromatography and thin layer chroma-
‘tography.

The mucilage is isolated from the root of Abelmoschus manihot, MEDIC and its
chemical components are detected.

The mucilage and hydrolyzed products are examined by paper chromatography, thin
layer chromatography and tested carbohydrates under the usual way. The results are as
follow:

1. The mucilage has contained five kinds of monosaccharides which are rhamnose,
xylose, arabinose, glucose, galactose and other three kinds of uronic acids.

‘2. In the mucilage, glucose is the most changeable sugar and the next are arabinase
and galactose. ‘ '

3. Uronic acids, pylose and rhamnose are remained comparatively longer than glucose,
galactose and arabinose in the mucilage.

4. The hydrolyzed products of mucilage consisted of rhamnose, xylose, arabinose, glucose,
gelactose, ribose, some uronic acids and other unknown compounds.

5. The essence of mucilage isolated from the root of Abelmoschus manihot, MEDIC is
complex saccharide, glucose and ribose are newly certified.

6. We can guess that the components of the mucilage are rhamnose, xylose, arabinose,

glucose, ribose, uronic acids and other unknown compounds.
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Table 1. Melting point of standared sugars.

Standared eugars Melting point(°C)

L-(+)-rhamnose 104~105
D-(+)-xylose 144~145
D-(+)-mannose 132~133
L-(+)-arabinose 159~160
D-(+)-glucose 145~146
D-(+)-galactose 166~167
D-(+)-ribose 86~ 87

o] 5o wE E. Merk #lfho] . Yanagimotof
micromelting point apparatus Model MP-52¢} ¢f
o] JiEdt 2o FERESS Table 13 oo
o] fERE wEl EHd FEA NS 2 —BE
=}
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Root of Abelmoschus manihot, MEDIC
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‘Table 2. Paper chromatographic behavior of standared sugars and color reactions

Ry values Color reactions

Standared sugars Re

1 I , A B
Rhamnose 0.48 © 0.63 0.30 B Gy
Ribose: 0.53 0.57 0.21 R
Xylose 0.44 0.48 0.16 R : G
Mannose 0.34 0.42 0.12 Br YB
Arabinose : 0.37 | 041 0.14 R G
Glucose 0.28 0.36 0.09 Br YB
Galactose 0.24 0.30 0.08 Br YB

According to Hirst!® and Allene Jeanes method!®

Apparatus: Flood apparatus!®

Filter paper: Whatman No. 1 for chramatography (8x47cm)

Developing solvents [ : ethylacetate-pyrichine-water (12:5:4, V/V)

I : butanol-pyridine-wator (3:2:1.5, V/V)

Duration of developing: 16 hours at 20°C

- Detection of spot: patridge method!?

Color reactions A: aniline hychsgem phthalate

B: phneol
Color; B=green, R=red, Br=brown
Gy=gray, YB yellowish brown ‘

R values of the standared sugars are calculated from the ratio between the distance from the
starting line to the centre of the spot and the distance through which the 2,3,4, 6-tetrame-
hyl-D-glucose has moved.

Developer: butanol-etthanol-water-ammonia (40 : 10 : 49 : 1)

RG value of 2, 3,4, 6-tetramethyl-D-glucose=1.0

Table 3. Thin layer chromatographic behavior of standared sugars and color reactions

Ry values Color reactions
Standared sugars
I I A B C

Rhamnose 0.50 - 0.68 B Gy | G
Ribose 0.26 - 0.49 R B
Xylose 0.24 0.69 R G Gy
Mannose 0.46 0.63 Br YB G
Arabinose 0.12 0.33 R G ! YG
Glucose 0.10 0.24 - Br YB " LB
Galactose 0.08 0.16 Br YB . Gy

According to Stahl'® and Lats method, 1
Layer: Silica gel G, TLC grade (Yamani Layer Co. made), impregnated with monosodium pho-

sphate (0.2M),

dried 24hours at room temperature and activated 110°C for one hour.
Developing solvents [ : ethylacetate-2-propanol-water (10:6:3, V/V)

I: acetone-water (9:1, V/V)
Detection of spot: Stahl'™ and Grundschober method?®
Color reactions A: aniline hydrogen phthalate
B: phenol C: anisaldehyde-H,S0, reagent

'Color: B=blue, G=green, R=red, Br=hrown.

YB=yellowish brown, Gy=gray, LB=light blue,

YG=yellowish green.,
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== = Table 6. Results of analysis of mucilage (Root of Ablmoschus manihot, MEDIC)
Period of The stored time of the mucilage and sugars
extraction Sugars*
(days) 1 days 2 days 3 days 4 days 5 days
1/8 Gl Gl
1 xy, Ar, Gl, xy, Ar, Gl, xy, Ar, uA; | uA,
_ Ga, uA; ! uly .
2 xy, Ar, Gl; 1 xy, Ar, uA; | uA, uly
Ga, uA; ‘
'3 xy, Ar, Gl, | Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar,
Ga, uA; | | Ga, Gl, uA; | Gl, Ga, uAs, | Gl, uAs
4 Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar, |Rh, xy, Ar,
Gl, Ga, uA; | Gl, Ga, uAy, | Gl, Ga, uAs | Gl, Ga, uAs | Ga, uAs
5 Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar, | Rh, Ar, Ga, | Rh, Ar, uA, | uA,
Gl Ga, uA; | Gl, Ga, uAs | Gl, Ga, uA; | uAs
6 Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar, | Rh, xy, Ar, | Rh, Ar, uA,;
Gl, Ga, uA; | Gl, Ga, uA; | Ga, uA; Ga, ul; ul,
7 Rh, xy, Ar, | Rh, xy, Ar, | Rb, xy, Ar, | Ar, ul, ul;
Gl, Ga, uAs | Ga, uA; Ga, uAs
8 Rh, xy, Ar, | Rh; xy, Ar, | Rh, uA; Rh, wA, ul;
Ga, uls Ga, s
9 Rk, xy, Ga, | Rh, xy, uA; | Rh, uA, Rh, uA; ul;
Uirg
10 Rh, xy, uA; | Rh, xy, uA; | Rh, xy, uA; | uA;
11 Rh, xy, uA; | Rh, xy, uA; | Rh, xy, uAy, | uA,
12 Rh, xy, uA; | Rh, xy, uA; | uA;
13 Rh, xy, uA; | uA,
14 LIA]_ llA1
15 none |
* The sugars at the moment, the sample obtained. ‘ ‘
Rh: rhamnose, xy: xylose, Ar: arabinose Gl: glucose, Ga: galactose, uAy: one kind of

s 3, o]Zo] M= M A ] uronic acid7}
HHE = &F uronic acid =] = o},
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sle] 7THR £iEE el o714 A rhamnose,
xylose, arabinose, glucose, galactose 283 =%
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53 WEY (CE MASESGA 98 e
(Cle EEE] 7134 a2z 9744 4%, FE

Table 7. Results of chromatography of mucilage
of Abolmoschus manihot, MEDIC and
hydrolysed products ([Cy)~[Cis))

Samples [ Sugars tirsrfgfggys) Sugars*

Ci Gl 1/4 Gl

C; none 5 none .
Rh,xy,Ar,

C3 Gl,Ga, 1]. UAI
Rh,xy,Ar,

C4 Gl,Ga,uA1 A 10 Rh,uA1
Rh,xy,Ar, 1 Rh,xy,Ar;.

G | GLGa,uA; 14| GLGa,uA,

Ce  { none 5 | none

Cr none 5. none

Cs {}R’lGI’Ga’ 5» Gl,uAs

Co Gl, 5 Gl

Cy | none 5 none

Cu g;z(le'?r’ 5 AI‘,G],UA]\
Rh,Ri,xy, Rh,Ri,xy,.

Ciz | Ar,GL,Ga, 5 Ar,Gl,Ga,
uc uc
Rh,xy,Ar,

C13 Ga,uA1 5 Rh,Ar,Ga

* The sugars after each stored time,

Gl: glucose, Rh: rhamnose, xy: xylose, Ar:
arabinose, Ga: galactose, Ri: ribose, uA;r
one kind of uronic acid, uc: unknown compound.

¥ $¥& rhamnose, xylose, arabinose, glucose,.
galactose 23] & uronic acid &o] " o]A.L 14H:
B kB BE%T HaE A—% KRS 2
At

@A ethanol WEH [C)E mBESS FHsE
Wl (Cole MK HiEsldA g KB (Gl
B S8 "% Fx, d7ld AL glucosento] #r
W, zeE v o] e BRY BEE kg
Bt Al d& 8 (G2  arabinose, glucose,



galactose, uronic acid #o] 3HE REH =, oA
o 5HM HEdte ASHE glucoses} uronic acid
ulo] HfEal =, arabinose, galactose: fH%® o,

ethanol F[%# [Csle]l v % ethanols jnslod
B MBS KRG 48 [Cple Ht
B B o) afE Y w, dJdA Sk RE
= $52 rhamnose, xylose, arabinose, galactose,
Uronic acid %eol®] o7& 5AM #KE s
rhamnose, arabinose, galactoseuto] BfEgciE A
ol Fzs v

= ethanol AIE# (Cu)e ME B2 o &
HaW oA SpE, RES HE2
glucose, arabinose, xylose, uronic acid %o] x o]
A% S5AM & $E#S  arabinose, glucose,
uronic acidute] B St ribose, xylose &
44

28} o AL MRS 2L ik (Co)
L GBo]l 2w oJ]eo] AL rhamnose, ribose,
xvlose, arabinose, glucose, galactose % o 2 7}A]
ol 4, FES A=, Ry gtol W 2 Kad
yE: BRI 23z ojzlL HiES 4B
o mET gedE #bst QT o &4 HE
#ad = oS BE, mEddola, «74d4
ribosed) B E BEEYE A2 E do)mh

pEt-ed ketosed] MpHiS 913, glucose™ Xh
W (CIL ulEde] BE 24 %d BH=E

o] BT ¥iwEe MBS rhamnose, xylose,
arabinose, galactose, = 7tA uronic acid #4}e]
ribose, glucose %9] HHES Es ] glucesed:
R KoY = @ glycosides] gl #I
BHE Bgad.

4. B B

& Figeol A AolA HRE faHE Gt 2
<.

1. HER HWERC afse 9 S
rhamnose, xylose, arabinose, glucose, galactose
a2z 369 uronic acidd S WS T, FhEA
e oo Y e whel o8 EH
giol BE Y WikE 5o BEE Bt BR
sz Wk EEAEd S A BiHEE

2 glucoseo]l = &A olA L A% =HA KA
th, theo] #isl = L galactosest arabinose
o] t}. xylose, thamnose %<& Fe#SRy RHART B
2 golw % REBHM Misl= P2 uronic
acido] o}

ribose,

2. ¥EES MUK ROl A Bl e 8
2. thamnose, xylose, arabinose, glucose, galactose
=8 3 uronic acid %ol 3 o] FEME MRT B
WL MRS ERWAA A4 iHEE ER
= rhamnose, xylose, glucose, arabinose, galact-
ose, ribose Zol® ol 7lo] Al Ry gtol W& & K
mel el s At

3. & WRAA HEHY AT EAREY A

g f%ke A4S @3 fHE ES v dle
¥ U A HE®Y BMRRSSE  glucose,

ribose %o] PHEE Aolzt: AT & FHol BE
Q). glucose: ¥ =8 7 RE MAKGHE &
B A 4, EES riboses BT Bgds
% 1B RSB ERyel A St RAEs
29 BpHel Ridd AL A HRE
naith. = o)A H& BTl & Ru¥
B FEE BRI

4, vhapd FEEER W D RESY BR K
2o FERE pEfE = rhamnose, xylose, arabinose,
galactose, glucose, ribosedt uronic acid %ol = ©]
ute] kAnel WEE WD

AP RE HERY AEE ol E Hasd o
2olx AR AR MR

Zow K WhE BEBEA ERWHFRMENA
FeE = 19754EE WRMKEZA o Foizlrld
of ol RES . ‘
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