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2. 5 CGR 0iH

IR (LT CGR LIRS OFEME Y, HE DMK X Leuconostoc mesen-
teroides ¥ W C ML 7= 5~(a-7 L a v ) VR7 7€ vOSGELOERL & L
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Table 1. Properties of crystalline 5-(a-glucosyl) riboflavin (CGR) isolated
from the incubation mixture containing homogenates of 5-day-old
barley seedlings and riboflavin

Leuconostoc

Source of enzyme meseniiroides Barley

Rf values

B.A. W, 0.20 0.20

P.W. 0.40 0.40

W. isoA. 0.50 0.50

B.F. W. ' 0.05 0.05
Melting point (°C, decomposed) 247-249 247-249
Ratios of optical density

260 nm/450 nm 2.25 2.26

275 nm/450 nm 2.03 2.08

375 nm/450 nm 0.85 0.85
Position of maxima in absorption spectrum(nm) 266,373,445 266,373, 445
Paper chromatogram of acid hydrolysate glucose, riboflavin glucose, riboflavin
Molar ratio of riboflavin to glucose 1/0.95 1/0.97
Periodate uptake 4.04/1 3.94/1

(mole/mole of crystalline glucosylriboflavin)
Hydrolysis by
a-glucosidase + 4
B-glucosidase — —
Presence of phosphate — -

Rf values were observed on Toyo No, 50 filter paper,using the following solvent
systems.

B. A. W.: n-butanol-acetic acid-water (4:1:5, v/v).

P. W.: Na,HPO,.12H,0-water (5:100, w/v).

W. isoA.: water, saturated with isoamyl alcohol,

B. F. W.: n-butanol-formic acid (80%)-water (77 : 10:13, v/v).

a) R=N=JOv b/ F5T74— Hi2DOBEEEXRA IR~ ~2 <57 4~
$513% CGR @ Rf fiy, S~(a-7ravn) VEZ75EvDrhe L—FKLl. %72,
CGR & 6~(a-Znavr) VA7 EVERMKICBAE AR, FL, ADRL A 3O
# A, B, C X0 Table 1 ik L =B MOBM CHEIBMAT-Th, H—D2#K,
rFRRL LS,

b) BREEFKE CGR BRIV S—-(a-2iavin) VA7 I vo EEESKT >
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Fig. 1. Infra-red spectra of riboflavin,

e) LAY —EI(CLDMKkIR 5-(a-glucosyl) riboflavin, and the
CGR (= Asp. niger ® a-7' )2 ¥ —+ isolated compound (CGR) from the
y . 5 o incubation mixture containing homo-

— Y A& | <
HfERs DL, s7na-2 cl:‘ o genates of barley seedlings and ri-
VIO I N, IR SL 3 —~ AL, boflavin,
Sa—AKXFEYHE— LI L) ERCEL (I): Ribofiavin,

(II): Crystalline 5'-(a-glucosyl) ri-

X N A - 3 WA NI T = B .
)_’L’ - N " 74k / - boflavin produced by Leuco-
MRS —3 LA, b 7—v FD 8- nostoc mesenteroides.
TNy E =X 5 UL RStk - (III) : Isolated compound (CGR).
y 6

) BIVFMICLDE(E CGR @@= vt + Y v 2% AVCEETRMEL, @
Y KN REY KD, AMICHBELT, VA77EY KXY AFLa-snray P
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Fig. 2. NMR spectra of 5'-(a~glucosyl) riboflavin and the isolated compound (CGR).

NMR spectra were recorded on a Varian model EM 390 spectrometer
at 90 MHz in D;O.

(I): Crystalline 5-(a-glucosyl) riboflavin produced by Leuconostoc
mesenteroides.
(1) : Isolated compound (CGR).
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Fig. 3. Changes of riboflavin and glucosylribo-
flavin in barley seedlings during the culti-
vation on riboflavin solution.

Barley seeds were sown on vermiculite
placed in plastic plates, The germinated seeds
were cultured on 50 mg % riboflavin solution,
Seedlings were harvested every other day,
washed, and extracted with water for 20 min
on a boiling water bath, Riboflavin and its
derivatives in the boiled extract, after Cram-
mer's treatment, were examined by paper
chromatography using a solvent system of
n-butanol-pyridine-water (6:4:3, v/v). The
fluorescent spots of riboflavin compounds, de-
tected under an ultraviolet lamp, were cut and
extracted at 50°C for 1 hr. The intensity of
the fluorescence of the extracts was measured
by a spectrofluorometer attached to a Hitachi
model EPS-3T recording spectrophotometer.
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Formation of Glucosylriboflavin from Riboflavin
in Germinating Barley Seeds

Yukio Suvzukr and Kei Ucuipa

Summary

a-Glucosylriboflavin-like and A-glucosylriboflavin-like compounds were found to
be formed at a ratio of 89 to 6, when the homogenates of 5-day-old barley (Hordeum
vulgare L. var. nudum Hook) seedlings were incubated with riboflavin. The minor
product, a @B-glucosylriboflavin-like compound, was hydrolyzed by almond B-glucosidase,
and the remaining o-glucosylriboflavin-like compound was purified by paper chromato-
graphy and Sephadex G-15 column chromatography. The compound thus obtained in
its crystalline form, was identified as 5-(a-glucosyl) riboflavin on the basis of Rf
values, UV, IR and NMR spectra, electrophoretic mobilities on paper, liberation of glucose
and riboflavin (molar ratio 1:1) by acid hydrolysis, hydrolysis by glucosidases, and
oxidation with sodium metaperiodate.

When barley seeds were germinated and cultured on an aqueous riboflavin solution,
the exogenously applied riboflavin was proved by paper chromatography to be incor-
porated and transformed into glucosyl compounds of riboflavin (B-glucosylriboflavin as
major product and a-glucosylriboflavin as minor product).
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