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Water-soluble Carbohydrates of Ophiopogonis Tuber. I.
Isolation and Determination of Monosaccharides
and Oligosaccharides.

Masashi Tomopa and Shoko Kato

The water-soluble substances of the tuberous roots of Ophiopogon japonicus Ker-
Gawler var. genuinus Maximowicz were obtained in 92¢% yield of the dry crude drug.
The water-extract was fractionated by the chromatography on a column of charcoal-
Celite, and p-glucose, p—fructose, sucrose and the other five oligosaccharide fractions
were obtained. The carbohydrates have been examined by the use of paper partition
chromatography and gas-liquid chromatography. p-Glucose, p-fructose and sucrose were
identified respectively as p-glucose benzylphenylhvdrazone, p-fructose methylphenylosa-
zone, and sucrose octaacetate. The obtained all oligosaccharides were non-reducing
glucofructan. The results of quantitative determinations of the monosaccharides and
oligosaccharides showed that the water—-extract contains 9.1% of p-glucose, 6.7% of p-

fructose, 4.8% of sucrose and 56.7% of the other oligosaccharides.

< 4 7 e Ophiopogon japonicus Ker-Gawler var. genuinus Maximowicz (Liliaceae)
DR RFAB L/ 7 =~ Fv Ophiopogonis Tuber (I, @FEMILE, MUEHE L L CHH
BEVLRS. ZhOESC L TRAER, ke icX b, p-glucose . B-sitosterol DA

BHLNCENTNWHDERTH B, EEDIX, REFDOKEWT 7 OMYIAEE TR SR, |
BE¥E - LT p-glucose D ffiic p-fructose FAET 2 & & HHER L, T RE¥ED sucrose >, D-
fructose is X 0% p-glucose & HERUKE & 3 YL B OBEL 7 REL C, WEEE, THE, &
LM B S o DB O &, HFEEH S LU HEBHOER L 1T/ - 1.

MR D 10 5 & DK TIEL TITlt -~ 7ehs, F#EBEEWIC O LT X LICFfE/mEAE L 0
WU, 3 EORER ORI A E R LIRS, 51 RIAh g OREITHE X 3 Mo &5 R ITh
BEX LT 8% oK TH LR (Table 1). PTG Shic KOBEAEEETHE, <O
FERE L R TR AR ITE OB T ebhic 2 ER/R LT D, FBElo T <
i g SR IEETTHAERE L W TR O KIS HE DT, Th b OMMEER D mEIChE ”IHJBQJ:J{I
ETED. UM, SE 1AL AW T TFO S iE T - . LIRS 5E 58
&1 DK CR S h BRI+ 5 ETH B

R 2R ERGE L 455D £ 2 7 ~/v&bﬂxfﬁgﬁf:@’}‘;§i®%%%% X, S arsu<}
757 4 —DRBE L. CORFDOIAI R < FT 7 4 =2 L BHNERTIE, MEEEL L
OV BRI & L C p-fructose s L O° p-glucose DL h e Xh, glycerol 3 HH X 7.

* RSk, 20, 12 (1966) R %.
) WA, Sk, : ¥E¥Hrge, 29, 698 (1957).
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Fig. 1. Chromatograms on charcoal-Celite

EMER e xS A D AT Arsr < 2T 74— LD KEHEH 5L, p-glucose 5 L8 p-
fructose, 5% = % 7 — LA S sucrose 2NFHK 7 r<F 25 7 4 —iIC L W XH, Fh
## p-glucose benzylphenylhydrazone, p-fructose methylphenylosazone ¥ J ¢f sucrose
octaacetate »* UCHERL, 374 10~30% = % /) — L CHEH IS ML, FRoadk B L
O KD k7 m < b 757 4 — & FBEEGRICL T, Wwihi p-fructose 5L
D-glucose L HEMKE L T 5 VBB TH 2 LHE IR DD, ThE ED= &/ — VR TBHIE
HEhichote. AT A<k 257 4 —DKEHB»BIXFERBIORFA27e~ 75 7 4
—~ic & b glycerol & Bl Xife. AFDKMBY A LH LRI {BTE OEREMFIL, pD-glucose
9.1%, p-fructose 6.7%, sucrose 4.8%, fhiD/VBikE 56.7% T, = D% EDO/DENEH BB -
LI AEOWURBHIEE LTOHR SIOMBEEE LTORECBEG S S E L b .
Sucrose LA DO DEEEGEILFEHRK 7 <~ b 7T 7 4 —TRETHICHEV ARy PEIRL, &%
ELBMBoOVERREGERbh %2, <A b FFAPYVOFERERK £ M XL AT A
sm=b 757 4 —iCBITS BEAEDO= &) —ABEL BHXH S BEASED BERY IO
maltohexaose ® R, fi (Table II) * T2 &, BIWCELS 2D L DHEEHOEAEL S
~OTHAHS EHEIND. PEHIIGCThLIFRTHETH 0, FHIC I 2 ZRWED TIEa .

1 KA X D AR E O 80% A SR, Gt 3 BT 92% i S his. Z OfERIE
BER D e B X AR RHEESIEL W E X R FT 5L DT, BB LR O 5
HRITAEREGE RO T11% 1% L, sucrose LISHZ EE LS DO AR T A3 4
BO@E Y b DH. ZDX 5 I BO VORI RAWL D Hithd 5 & BERE L.

2 B o #

WO OH: Sy P YR oK 10gwk 100ml &k, #BEKE T BB mE L, W38,
Fg 9l ml 218, BBy (EHBE2g) wEbic/K 100ml 2mz Aoz 2T . RKRBEWE
BE120.8g, K hoBRCEOEEFELY Table 1. iwikd. v=pr v 7 2 BED BIokE = v £
BEEEY I X A EfE» S p-glucose & p-fructose o4 HMH L.

hzayna= b rT74—: HlREKE UACHMERBL, 22/ -1 4BEEMLTEUCTLRE

¥ KRR AR, 196484 ATHA~5 3 LaREoRE, PHE#E (M) ) BA
2) W.J. Whelan, J.B. Bailey, P.J.P. Roberts : J. Chem. Soc., 1953, 1293.

3) \E¥E, 1\, W HA, WA SFrkE, 11, 956 (1962).

4) KM : ik, 80, 1696 (1960).
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Table I. Quantitative determination of reducing sugars in water extracts. (Yields)

p-glucose p-fructose
the first extract ' 728 mg 537 mg
the second extract 79 mg 5 65 mg
the third extract 19 mg 17 mg

1) #FHHRMEBRMLT A &/ — A BB E, EER¥e 5141335 (1:1, 4x22cm) o » 5 &
HRAWT= 27 — A BEYBEACH LcRERT 20ml Fo08, 7=/~ « BERED X ) EELH
€ (E at 4990 mp) L OBy a M. Fig. 1, fraction No. 12~25, 53~80, 81~127, 128~183, 195~278,
290~330, 356~368 D& E FNFRBIEEMEE L, Frac. 1~7 & Ui, Frac. 1 ixf(ho e o 7, 27
K BEEOHBHRE LTHELRL.

FHRIAT M T 74— HMEFHK No. SL A, X Sem &L LT LMK TR 25 em BB,
Ry vy e BEBRRARKED o, B34 Table I 1o/k3. BB HLT 1. n-Butanol : pyridine : water (5:
3:1), 2. n-Butanol: pyridine : water (1 : 1:1), 3. Phenol: water (5: 1).

Table II. Rgic values of standard carbohydrates and obtained fractions.

f Solvent 1. ' Solvent 2. ! Solvent 3.
p-fructose 1.13 1. 04 1. 45
p-glucose 1. 00 ! 1.00 1. 00
sucrose 0.77 0.91 1.04
raffinose 0.27 0.73 . 0.78
maltohexaose 0.03 0.45 0.27
Frac. 1 E 113, 1.00 1.04, 1.00 1.45, 1.00
Frac. 2 0.77 ; 0.91 1.04
Frac. 3 0. 65~0. 27* : 0. 91~0. 85* 1. 02~0. 56*
Frac. 4 0. 27~0. 09* i 0.77~0.70* 0. 56~0. 25*
Frac. 5 0.04 } 0. 58~0. 33% 0. 10~0. 02
Frac. 6 0.02 0.29~0. 17* 0.01
Frac. 7 0.01 0. 26~0. 14* 0.00

x (These spots lengthened.)

Frac. 3~7 12 0.5 N-H,S0; L #igKE b 1 ssR % BaCOs ¢ L TR M &3, Ao FK 2 =
< b5 7 4 =T WwTFhi p-glucose ¥k 8 p-fructose [ fHYST 2 A+E o + & HEH L. Glycerol ¥z
Bl vER B VvEERED 2. (Reie: solvent 1, 1.92: solvent 3, 2.56).

HROOR M T 74— Kili#ho 80% » 5/ — AW EHEEY % 0.5 HCl &4 » 2 7 — 1T 605
2RERMB LT A % 2 v Atk TMS 4£® U, 10% SE-30 on Chromosorb W (1m, at 200°C) iz X b HiL
ARHF Az =t 5 7 F6D #HWTHIE, 7r~1t 277 4% Fig. 2R3,

SR DSRE . Frac. 1, 2 kot Frac. 3~7 o K it Fh £h ¥ ¥ B # No. 50 iz 2, n-

*BOMKMER s v < b 77 7 AREREECINEGT LB LT,

5) M. Dubois, K. A. Gilles, J. K. Hamilton, P. A. Rebers, F. Smith: Anal. Chem., 28, 350 (1956).
6) J.S.D. Bacon, J. Edelman : Biochem. J., 48, 114 (1951).

7) R.U. Lemieux, H.F. Bauer : Anal. Chem., 26, 920 (1954).

8) T. Yamakawa, N. Ueta: Japan. J. Exp. Med., 34, 37 (1964).
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Butylacetate : acetic acid : ethanol : water (3:2:1:1) » BEAHLT2FEK 7~} 75 7 4 —~THBE
¥ma S04 2 27 — A THHL, S OWTKROFHEEASR L ITIE - 7.
ARE20mg *HVWTRvor 7=k P72 vi KiGXe?, p-glucose benzylphenyl-

p-glucose :

Fig. 2. Gas-chromatogram of TMS-methyl glycosides.
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hydrazone 130 mg »#, AR, m.p. 160° Flo &R LcER LER LCHAR TS T,
p-fructose :

AP 180Omg YHWT A F L7221k FF2vE KIGI®D, p-fructose methylphenyl-

osazone 150 mg %3, FESHIKH, m.p. 154° (decomp.), Hilic AR Lic B & ERE L CTRAR TR .

sucrose :

KRB 250mg A HWCE VY visk OEKEERC X b 72+ 4 {b LY, sucrose octaacetate 280
mg A, gHkE, mop. 86° P AR Lo SRR U TR EE TR .

SEEOTER: HOBEOBRERY 7 Ve vED KXo TERL, MKIME =t 7 2 L BED &
L OVKRHEE = v REBY ww X h p-fructose ¥ X Of p-glucose DRI A B LA, #E % Table. I k.

Table II. Quantitative determination of oligosaccharide fractions in water extract.

Yield

Carbohydrate

molar ratio of Fru. to Glc.
(mg.) (%) (Fru: Clc)
Frac. 2(sucrose) 418 92.5 1:1
Frac. 3 394 90.7 3.5:1
Frac. 4 412 89.0 3.6:1
Frac. 5 2678 92.2 5.9:1
Frac. 6 1337 92.9 4.8:1
Frac. 7 102 91.2 3.9:1

9) A. Hoffmann: Ann., 366, 277 (1909).

10) C. Neuberg, I. Mandl : Arch. Biochem., 11, 451 (1946).

11) C.S. Hudson, J. M. Johnson : J. Am. Chem. Soc., 37, 2753 (1915).

12) T.A. Scott, Jr., E.H. Melvin : Anal. Chem., 25, 1656 (1953).
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