RN S S
ZRUIN I SR

BIZBEO 5> 5T AR IBEELOO—2Th b, Tib b, MRicd->Tik
HEROFEBHEYTH b, T ELIERIE TS b, & 5 icidfbdoligosaccharides- & ¥ DA KR
BLOHEEICBE BRI 22120 T b0 INEEBSIOTEEMNCE > TH BEEIIEE N
BYED—DThb. BEHRHDKEITHTH 2BECHRFITKT 20MIIIEL, COBEOHFI
L » BIERIITONT 3120 > THEESIREERIZ T F o, Bl & opic & 3 ERR ()
R, T4 =R, AVF R EEEELIEEEO KBICET A 5R I (2) 4> 5 fructosaccha-
rase & glucosaccharase & T3 54, BEDZ NIZHIEIT RREREWO 2 NdBEBICET 5
EEASNT Y, HE KMESRIC L 2 EBRICDOHIE 3~8) »liric >0 T, LDk >
EMHEFEAPERIC UG HRMU 2BV DTHAL EMVBELLIKE -T2 2510 T 33
glucosaccharase & I NTWISRIRE (9) ©EZHY (10) OBBOMEBRIBROBIERE 2L 5
% LA 5 priz B-fructofuranosidase Tdh 3 o :

OIS l—a—gluco'pyranosideﬂZ—B—fructofuranoside Thh, TR, B OBRIE
DUl (GA0“F) »2 NENHIHOMEIC L > T % 513 LIFHHTH B0 2 DBER—F
i3 a-glucopyranosidase BHC/ES % § D TH b i3 B-fructofuranosidase TH 2, LrL D
EL S OBMFENENTS 505 OKBOLGEICIKER T & o R 2EL 20T O
BHROBME 2XENT A LIETELEV. TOHEEKUNOBEEZTAAE R-OH 2 Hv, iBE
E#hs a-D-glucopyranoside “CTd 5%, p-D-fructofuranoside ThH a2 L 5NB L E1CE 5T
RIS B o

Donor Acceptor
G—0*Fr + R-OH = GI + R—0PF(f-h-fructoside)
GLO-F + R-OH = Fr + R—0%G(a-glucoside)

FEORCOFHEILE VEZLOESE - TSHEYBS L OESE - TSEYORBOMBEEORE %
BHS it LT a1z (10~13)0, BEKEDS P-fructofuranosidase izt - TABBINZH i1 2 W 53,
a-glucopyranosidase 1 X - T/KBE I L2412, BERFDmaltase, B D saccharase (14), #Hk R
@ saccharase(15), 7z FiTR S5 LT %o LI ATHEDOEEOMEBRIC OV TR NVE THED
BEAEZNE S TdH- 1205 DUNCAN 5 (16) I3 = O iR T THEM % 3 T4 a-glucosides
DEER KR ZED . T DT & THEIC a-glucosidase DT 2 C L3S ICINTID, T
O® a-glucosidase HSEEEIKIBICH T > TOBEDHE S HIXFRETH 2 o

HEGIBEEA v vy (Myelophycus caespitosus) % * v & + 5 v % (Sargassum
Thunbergii) 73 & DS LEBHVROCEERUKB N 2 BT 5 L 2 AIZDT, CCTRELLTA T X %
v, WEOREESEEY a-glucosidase 1T 3 » B-h-fructosidase 1CfBT % b BB
RERAVTHS»IRL &S EUT. PRD X 2/ —VOBRET HEEER? S @bhe s & &
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a-glucosidase ML & T HITEEE O glucosyl FPEEFEMIC # 4 7 — LA~ L, methyl
a-glucoside DL ASTFAE & 11, & 72 f-fructofuranosidase H3fE) < & § U RERED fructosyl Hehs
4 7 — )u~EEB LU, methyl f-fructofuranoside DIZRH T I N 5 o BEHEBESEV & 313, B
B— TIBERA DL G, 5 TIRIERIEOZEKRELTH S, $ La-glucosidase 25 &7
NIFEER O a-glucosyl 12 b e L T (G2,F1) Ofk#% § o oligosaccharide DK HF
&, P-fructofuranosidase HSHH< & & ITIREERED p-fructosyl MR L T 2 OFER (Gl, F2)
DR % & o oligosaccharide DERSFEINS,

Donor Acceptor Trisaccharide

6—0YBF 1+ G_O-F = Gi+(G1F2)
G%O—F + G-O-F

G 0 (I ORERE B BN b2 T DI U 5~ 5 2 LIk b, IGH A R
OWEHEZHELLICL LS EUT.

Fr+ (G2, F1)

= B

n # *l
6 ATFH, HMETHEBERTE BRBTRELIA Ty, 91 FT /4 2HKTH
STCBEEL, IHIEF v — 48— ¢(ﬁMﬁWJﬁA&%)TEﬁK%Eb IR TR
EUTZe .
2) [ ORI
F A, 300g 1T 1500m] DK 2L, 7o E=7KEHFLT pH % 9.0 IK#HBL, ZHRT
128 H IR AR E D URBRTETUIZ Y, & 5 IcB0 0 EL TR 5 N EBIIT 5 WEFBRZ T T
.UT pH % 4.0 1R, HEURITARFIL IFHKIC 5 IR Y — 4 A THAIL, HKic
LT3 HRBEN L2 b O RMEBERIR & UTco HMEESENK 200ml % 40°C LUF T 20ml 2 ¥ TRUE
BHEL, BODEL TEI B R EREEER & UTHEM L 2. 4 U b4 saccharase (3 HLBHY
P CIRT BRI X - TREL - 1o
3) BMFEIEHOOHE
FHE 0.048M 2ml, WEERIEREEIR 0 2M, pH 5.6, 2ml, B35 4ml OREAKH (30° C),
G O IR %2 35U TSI % 0.5ml 370 h L Shaffer-Somogyi i TEILH DA E 1212
MR HE UIze £ 127V F — ADERIE Dumazert i3k (17) i - 720
4) Methyl p-h-fructoside Dl
GRS (1I8) DA & b FERE 2 BLSHE, 2 & — v 2B & U TEHZ O f-fructofuranosidase
% {ER X ¥ transfructosylation (2 & b FH#IL 72,
5) ERSLERYOMRE & B
(a) =—s—rm= ¥ 57+ ———HEEFH No. 50, BEAKI : 74/ —ov - Bilg - K
(1:1:2) FRESIFT 27— Yoy «k(10:1:2) FTREERFMLUIZ. 3
BRI LI VY CEBRRES LR F oL e b Z o —VEFEBREEE 2 VLT
(b) W5 srm< s F7 4 —~——Charcoal (Shirasagi)-Celite (535) (1:1) O*x 5
ARV, KTT Nk FRERHULIL K 0§ DI 8KTalkyl glycoside %,
3% A —VTEEMERSH LI, 5 %< 4 2 —)u T oligosaccharide %/AH]
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Uizo BABEL 72 alkyl glycoside % & ¢F oligosaccharide {224 Tid HhiE g % Bl
U Z 72438 0.02N T 100°C, 6053hnZk. fKD# S+, &80 % Shaffer-
Somogyi KT, WHEFERE% Roe (19) QBETHIEL 2.

E B B B

A U e SR ORI IR RS X R R KT 50 K1 T/RLIC L 5 ICHERUKIRRED 2
PHKMBEEL H d EVe IR ITRUICE D K Z0F@pHIZE L5 3 5.6 imicd b, HWH
TEHE T A 5 & ZYPHOKBRIBENTIEEOZ NIV EL LTV 2. CORRPLOATR

Table 1 Activity of the original enzyme solution from

Myelophycus caespitosus toward sucrose and maltose.

Substrate | Reaction time l Hydrolysis l 108K t Ratio*

S, () ;
Sucrose 50 25.0 0.042
120 50. 4 0.02| !
53 22.6 0.0 | ..
Maltose 131 50. 4 0.038 ;

0.048 M substrate 2ml, 0.2 M acetate buffer, pH 5.4, 2ml.
enzyme solution 4ml. Incubated at 30°.

* Activity for sucrose is taken as 1.

-1.0
Sucrose
. * / Maltose
Z F0.5
= o
8 (4
=
A 1 1 1
3 4 5 6

pH

Fig. 1. Activity pH curves for the hydrolysis of sucrose and

maltose by the enzyme solution from Myelophycus caespitosus.

e, FEOKBILH T 2 BRBEUTH 2 DEL - T3 »IZBETE V.

DERA T e FOBWEREE 2 2 2 — VOFRETEBEORBICERIY, ET388 T ry
EERERP DI TERTZEE2IOURNUILE 5 BT F o BRICH U TEREBORE A LN
2o CORBDZ 12~13% THAW AL/ —VWBFEHELZNE SIIEH T Fos EEmE s
BEVTH Do A8/ —VOFETHONIEFERBORBIRZODW A4 2 7 —v~NEBLIZEE
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Table 2. Enzymatic transfer of p-fructofuranosyl group
from sucrose to methanol by the enzyme of Myelophycus
caespitosus.

Accepto Reaction ti ‘!‘ Ald 1 Ketose Transfer
ceeptor . eaction time ose | e per cent
I B hr. |7 mg/ml I Tmg/ml | T
Water 9 0.28 | 0.29 —

18 0.50 ’ 0.49 2
Methanol 9 0. 30 0.26 13
18 0.51 0.45 12

AR =V DIFET, %

0.048 M substrate 2ml, 0 2 M acetate buffer, pH 5.4, 2ml,

10 M methanol 2ml and enzyme solution 4ml.

ERB OB 2R Y, EBEYE LR~ o< T 57 4 —'C&L/Lo
2 CRUICL S KBRSl &, 7 N ofl BEOXR Y PO LEHIT VI vy o THRBT S
ALy PR LN, COMNBIINEBE LTIz methyl f-h-fructoside OfiE (Rf, 0.39~
0.40) LI3EAERMUTH - 120 & DEBAERYIZ methyl f-h-fructoside TH 55 T L3 HK

FHEHINZD, HA0IEPVED methyl a-glucoside 3 EEXN TN A 2HELD 5 12 DITIEREAER

B
Me. B-fr : ‘
Me. a-gl ‘
’ " Sucrose . '
Fructose ‘ . . g":
Glucose .
Sucrose . . .

Trisaccharide
L B

[ep—
Mark

A e

——
Mark

A. Sprayed with resorcinol reagent. Y. Yeast saccharase upon sucrose (final)

concentration 209,
This incubation served for the
comparison of the transfer products.

B. Sprayed with benzidine reagent.

Fig. - 2. Ascending paper chromatogram showing
the formation of alkyl fructoside by transglycos-

Fig. 3. Descending paper chromatogram
showing the formation of oligosaccharide
by transglycosylation.

ylatien.
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VOB R R A 120 T I HEIEREOREE BO LSS0 RIGRO THE 7 a v F 7 I AiCED
TIHEBA ALy FOFHIC oligosaccharide & BbNBH ARy FHBR LN (K3)o THULHE
D — ORI DL GE, MO ORAMKE 8D, HWIERBORBBET 12§ O LEALN
Do CDEELT K UEHTE AT oligosaccharide TH % b REBHTE AT oligosaccharide Td %
PREPD S C LI, C I T2BEED a-glucosidase TH A% p-fructofuranosidase TdH 5
DRlEMLY BT itz b, alkyl glycoside ¥5& O° oligosaccharide MEfiIciIH 5272 7
57 4 —%F Iz RIGHE% carbon-Celite (1:1) #JalthiF5E, 7 F o RELHEL
DT alkyl glycoside H3ATHEHINTL 3 (K4)o ZOYWHEDLHHE 2 HIE L2 5 ROE
BEL NI, '
[alp=—50.7° (¢=1.375) (in H;O)

¢ Dfiik methyl g-fructofuranoside ([alp=—50.2°) (18) & X { —#$ %o 7 methyl
a-glucoside O HHEHE X +163° ThH b, CNHBBET UL HIEALBIZA X KT 23T TH %0
Uiz55 T methyl a-glucoside HSEERRU TS C B A SNV oE Tt L DB HXT 2 RIEL
BRKIR % 1575 - 12 & 2R E L TIRBEBOADBED, 7 F oI s - 12 COEHK
BT A E NS HEIZ methyl f-fructofurancside Bi—Tad b, 2 OWEIZEERD S-fructofuranosyl
HEDBRIIC A 2 2~ WANEBLUTEU R DTHEEEAL LN

3UT D —VTH T L HREERIRE LT, 7v 2 —LVEE % 5%I2 H 1 5 & oligosaccharide
DIEHINTL 32 (4). 2D oligosaccharide 1z D\ THIENRE 5 & OCREER 2 AIE L 12o &
3TRUTE 51Tz @ oligosaccharide 1k F2, Gl OBk % &  trisaccharide TH Y, ~*—°
— Yo TS AOKBE L OIEEE S £ 5 1-kestose (1F-p-fructosyl sucrose) (20~22)
ThsrEELOND. F2, Gl DMREH T AEBAERYZET 5 LR RBNIATESD
B RBEES S Sy D 2 W AL L B-fructofurancsidase TH -2 EBRTHIDTH %0
7234 7 5D B-fructofuranosidase 133 4 IC/R U1z & 5 i, methyl p-fructofuranoside @
BT I 7 4/ —2ARKET S LI ICEDNS.

Fructose
and
Glucose
Sucrose
Me. B-fr
Trisaccharide
—‘_
Water >¢~3 2 Ethanol eme—————e>«—5 % Ethanol

Fig. 4. Separation of transfer products formed from sucrose

by Mpyelophycus enzyme.
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Table 3. Sugar composition and specific rotation of

trisaccharide formed by enzymatic transfructosylation.

T
. Fructose

1
Fructose | Glucose | “Glucose ap
mg j mg ’ [
7.0 7.8 |

2.2 ' +29.1
i

Of this trisaccharide the content of fructose was estimated

by Roe’s method and that of glucose was calculated from

the difference, total reducing sugar minus ketose.

Table 4. Activity of the enzyme solution from Myelophycus

caespitosus toward various substrates.

Substrate | Reaction time | Hydrolysis ! 108.K ] Ratio
e R e e —
s 5 20.8 0.338 1
ucrose 10 36.1 0.324
Raffinose 5 19.4 0.313 0.99
10 34.3 0. 303
Me. p-fr. 30 i1.1 0.028 0.09
139 39.3 0.026
Z %

DUNCAN 5 (112 =, = D #5587 & & a-glucosides(sucrose % 2 ¥ ) % /K3 5 a-glucosidase DF
B B 1D EERED KR B { BEFRAS a-glucosidase TH 5 H>& 5 iC DUV THEEH S REAL % N
TV BEBRA T LS, U1 LT 412 EOWESHBINERITEMKEEEET L%
R U, BEEHEY £ 4/ — )V OFH CEMEC B8, BEBARY & LT methy f-fructofuranoside
BT L, BLOREE 2T KU 1 OMR% D trisaccharide % [GK Y HHBEL 2L & T,
b WO RIS E a-glucosidase Tt 75 { f-fructofuranosidase TH % T & 2HERB L 7o
TbbA U e X IR EFHCH BRI maltase HBEET IR 20D T, OB
BEEBOARICIZES U TWSNE &b S DITS » 100 & 5 I8 513 BEHT0, TS0,
EEEW), EEFHEBDOOEEIMEEOWEIC DN THRE L2, EELBLE Y HOh - Hll
BTz I a-glucosidase Tl 75 { ﬁ—fructofuraﬁosidase Th-120 UL b dDs-fructo-
furanosidase iZ#EIFE 2 Rt 3 & Z NE NEERERZBIR LTV S0 LT TE HHOh -0
#D p-h-fructosidase iZ-RIREPESEYOED % N & HEE L TREMD 5B~ D fructosyl #
EBEL»ZV{ENE WS FRER § > T 3o

# #
1. HBERORESEEEFED a-glucopyranosidase Td % > f-fructofuranosidase TH B wE &
UTHA U es (Myelophycus caespitosus) (&2 TSR G2 FAWTHR U
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2. A7 e TIRBEBODMICH T H AEEEIX p-fructofuranosidase Tadh A &MWL T -
720 CDIFEITIE a-glucosidase BEFIET 3%, & OBERIZEEBOKBITIZBIG L TS,

3. AU e BEELTO transfructosylation 2 36 0 TEER 7 v 2 — U B X OV EEEDS B-
fructofuranosyl ZEOFEMEKE U T ZOBERAKE UTOEBOB X 2EETII S

4. WD B-fructofuranosidase 1t —EESHEYOBED p-fructofuranosidase & FEHHISEAIAE;
B#ER 2t LT3,

D
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