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EBRIBITEAEE L 2ind, RHOBBEO—hRERME LT, 71 7 7 ~ W ROE OERPERL 2D,
SDTNT T~ ANFREHE LT hexose k &K I b hydroxymethylfurfural 3 pentose, 27 Fv, v &3
Y C vERINS furfural H=T, =D 2,5-dimethylfuran®, 2-hydroxyacetylfuran® €335 s fd
SRERME LT, TOBORBNER L 0TI TV 525, Chbd A%,

3T, toBE7N7 7~ NRWEIEECERYE T A LX< SCHIFFY ARDH TR Y, LIS oFf
et L%, FRTEVT X DANLOPY, RICE®, WOLFROMP, SINGH® H&idubicisD<, *oMigss
D TOREEIFTHI TS, FED 707 7~ A DICEE L ORRY =, =MBRL 1o T TFHROME
EET 5.

2. ~OFURELEE

S HRIFET RS T furfural BROFRICR (DI 23 v CL Ry 7vEHpS %, vx v Cio
W TIERISBER PR DD CY, & 2 TR 2 FVEIZ DL TORR Y HIT 5.

HEMHD <> (T galacturonic acid 70%, furfural E23% %=L, 3LEE s LT D-arabinose, ¥ D-
galactosé ®Bl%x 5~ » F v G, galacturonic acid DEEDZIAN" L 2WHK T 5.

Z DERSGFTH B galacturonic acid (IEMIEH R CTIXESNC O L T CO2 2T % & FLiT, arabinose®
L, “UTFEICoRL T furfural 4%, %2 CTEHF(X galacturonic acid #dul¢ Li- <2 57 vRZWE
PEBE2F L0/, oS LEBE OBMREY L O, FoREEIT table 1 12 7. %540 G, galacturonic

Table 1. Color Formation in Solution of Several Pectic Substances acid DB TIFFIZK I

All at pH 3.7, 0.1M. solutions held at 98°C for 4 hours. Z E RS BT TS

. ey Wi eCont L i ot
Alone | With 0.1M. glycine )

VER, KERTESZ'OD F e %

D-Glucose 100 100 (IS AT = 1§ & A O.I.mol D
- i 1
L f(\;r?bu:ose o gg fl’g Wercfrh, REBEICAR T
-Galacturonic aci : 2
H % & HIZ3 3.5
Pectinic acid degraded with HyOg, 25 7 p__ Eg*ﬁ%ﬁ},ﬁ<( ’
Pectinic acid heated for 8hrs. to 98°C 85 77 I=EREN, 5 U TOSCTINL
D-Ascorbic acid 70 42 . BONRE, WEBAL

T2.8mld) 2 2R L 7 mlod
Standard was 1mg9% KaCrgO7 (T9% =100) ¥ % b YRz, Flkrm

%T2ml¢ L, JEBL THIEBHAEcHlEL .
3. Arabinose Ojfjii & Furfural it & DOIRE
LEBDRER L b galacturonic acid HUESNC K IV BEAY X 52 LMWL T DMl, ERIIARGT, *
OBEEEL TR 5 HBY T, galacturonic acid 33 furfural {28280 i E # X 5T 5 arabinose @
B MBERL I,
arabinose (IEBMERAR A CASICIITRT L 5 RELIEIZ X DT furfural 2HRT 5.
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#5>T arabinose DML furfural IFMY
e 7=, 4535 arabinose 2% furfural % frf
B L <, HBEHETEDTTLIDTLLIIE
Dy, arabinose O— % furfural & Z3¥a TH
B{LERP RS L 7 TofERIX Fig. 1
=B %3 b G, arabinose } furfural BRI
FLAE CERNY R I, FH KBTI
arabinose X b furfural 3R T, = hrYE@ s
WETBRYRLTVWBI LA LN LY, K&
LI ON T T OEBNI X W I b, BT
L% furfural oBICHEAIL 27t %. ZORE
(% table 2 I XD TH AL 5, table 2 OFER
{% furfural oA ) » arabinose HFFEET 5501
OB EL LV X RLTVWS, Th

(+glycine)
T DEBMLITHER arabinose — furfural —

browning pigment } 5 X 37 BXD DT
¢, arabinose

J (+glycine)
intermediate — melanoidin

it C(+glycine)
furfural —— pigment

CH—CH

H ‘IJ]——CHO

OH No/

Fig. 1. Effect of gradual substitution of furfural
for L-arabinose on the rate of coloration
in the sugar solution.
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Curve A, equimolar (0.25M) solution of L-arabinose
and glycine at reflux temperature.

Curve B, 10% of arabinose in A substituted by fur-
fural, '

Curve C, 502 substituted, and curve D, 100% subs-
tituted by furfural.

Table 2. Effcet of Glycine and L-Arabinose on the Relative Rate of Color Formation

in 124 Furfural.

All solutions held at 98°C for 15 or 30 minutes.

Heating Transmission (T%) at 500mp

T e [ aione [ e o s
3.00 15 100 98 97 83

3.00 30 100 96 96 74

3.92 15 100 97 96 83

3.92 30 100 95 95 65

5.16 15 100 93 9 69

5.16 30 100 86 93 44

6.02 15 97 65 91 19

6.02 30 95 49 89 0 i
6.96 15 96 19 86 —

6.96 30 92 7 78 —_

7.90 15 74 1 46 -

7.90 30 58 — 20 —_

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

CHEAD HFEMBNEC N T 2 8 0 5 5% GEI8H (249)

23 X A EEANEYEL LHIREDL 5 TH S,
4. Furfural OWBRICHITS Glycine O{5H ‘
Table 2 CELIBANL, furfural OEBMERIECHT S, glycine DRI ZOEBEE S L < BHET 5,
= ZIRWLWT glycine 2% furfural OBBLICIRT e ZERBITATRINT 202 MERL 1.
furfural (3§82 U a7 3 7BRD Strecker degradation ¥ BhEET % & LISFRIEEIDHIERL TW%. £&
¢ glycine Strecker degradation DOFSERIK% formaldehyde & 7 v & = v EVER L OBERY L b,
FOfEFIL table 3 12 B0 T, glycine DIEBICE T HHFUIE OBWORMRIC L BhoTh - L2 WLH
©ieofs. = Ut glucose, glycine REDFFIC S —H L TV 5, T OHERITFN T formaldehyde(3trL
AREEIEIFOEEE R L, (furfural & glycine DEBML I TIX glycine @ Strecker degradation CcitE
BREN57 v e=vUL 2EBCBRY 2L T2, ‘
Table 3. Effect of Formaldehyde and Acetal-
dehyde on the Relative Rate of Color

5. Furfural &7 E=YOEM
Table 3 |z B 54n¢, furfural DEBMLICIE T v~
£ =PRI VBEEL I 2 5, furfural glycine [T
HEIZFAL T, glycine 331 Strecker degradation T
X > formaldehyde 7 v &= viIHHT5L,
\Hcating e o o furfural, ¥ v & = ¥ HEDFE 5 AIREM:D 142
Start 2h 4h ns.

Substance — - furfural, 7 v & = ¥ {EEIZ O\ TlL SCHIFF!®,
E‘i;ﬁ‘fii‘ <o.%3//:§ 100 6 - FOWNES'®, STRAIN', {SEY K& DMAZENRS 9,
BT E B2Y, T furfurin O ZRED T

Formation in 19 Furfural Solution.
All solutions held at 98°C for 2 or 4 hrs,
Transmission (T%) at 500mu

Furfural 1%) 100 100 100

W5,
E‘“f“’ﬁ} hvd E"_l;y/ag 100 100 100 PR oL 5 furfural 7 e=%
ormaldehyde (3%
i DREEROIN L ¥ L, hydro-furamide *#EH
Furfural (%) — . e .
Acetaldehyde (30/2) 100 99 94 LT furfurin #4&F5 2\ 5,
Furfural %) 100 90 NHj

Alanine (0.892)

v

Furfural (1%) N
Ammonia (0.012) 100 100 —_— | /CH-\/
O

_ U—~CHO T oY
6 RN
o

Formaldehyde (8%) furfural - N/
Furfural %) . . '
Ammonia  (0.01%) | 100 [(I5Tin)(S0min o
Formaldehyde (3%) hydro-furamide
Furfural (12) 100 (15 min)|{(30min)
Ammonia (0.01%) 67 58 “ “ CH—NH
- . pN N [
Transmission of solution was measured by the (o} N “ I
Hitachi colorimeter. Standard was 1mg2 K2CryO7 ﬂ—‘n C_\O/
solution. (T=100) Highest values correspond to \/——CH—N
least browning. o
furfurin

a3 furfural 10g 12282 7 v € = ¥7k110 ml iz, #ERT % LII°55°CT2 HHKES¥, £EHT 58
D LR %3 L TH 9 (3.5g), benzol ¥\ CHEHHEEML T mp. 116~117°"CORK B S
157z,

BRI NS 10.23% (CisH120sN2 & U THEERME: 10.44%) T, MEEKX 9B\ /o furfurin (mp. 116
~117°C) > 1ER L TRESOBE TR 2T, EMRARK R <27 + N, £~ Frr 5 A[EOFRER, furfurin T
oL RBERL. AR Rty bk fig 210, K~FerJak fig 3ITRT.
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(250) GHRD EEMBIHREBEBCHNT 2 X8 w5 % @188
Fig. 2. Ultraviolet absorption spectra of Fig. 3. Polarograms of furfurin at several pH values
hydrofuramide and furfurin
, S=1/20 ' S=1/]209 /
hydhofuramide V
41 =
-\.930 .
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w 1. 41 /
S INH 4C 1 /
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\ 1/4 ] *
/ i
. IRz
200 220 240 260 280 300 320 340 ,.,/
' N(mp) o
Furfurin: 6.78 x 10~%mol. (ethanol solution) “ 1.0 | PH949 /
Hydrofuramide : 3.09 x 10 ®mol. Cethanol ‘,\ - /
solution) él. b #3
Furfurin Hydrofuramide /J 1'“' )
(E) (B> BEES B Rt it Rt R I B 98
250 1169 110| PHp510 ]
255 1.169 _
275 1.043 pH=4.0 to 6.1: Mcllvaine system
280 1.070 pH=99 to 11.1: Kolthoff system
285 1.030

EEIIC glucose glycine [EA L © imidazol % 3D 4 (or 5)-methylglyoxaline %43 g1 T, glycine
o> Strecker degradation &EFHITCEH LT v € = YOKEP LM L. FHL furfural, glycine FHEDIC
LHUL 3BECEATWS LT 5 furfurin 10 OFER L 0 SR LETL S, B (RNEE N
KREIL T\ 8 THIER ED T 5. AL O#EHK/- 0, Strecker degradation X #8883 DRYRIZ Y
BRI 5 L3R ThH %, =0 furfurin (TKICIEMICYRER LU EEL 23, benzol ICiT X CEMEL <, HETS

ZEIT X b, FREBIERT S,
6, ¥ B

AR CIRIFE R BRI T 5 L RO TH 5.

(1) galacturonic acid X USERER L kSR CTHIfR 7= pectinic acid (galacturonic acid?) (3IEMIC 4D
LG\,

(2) furfural » arabinose OXESL % HIKET HIZ, ZTORMEL arabinose— furfural 5 browning pigment
LE5 X AE—~ KRG, arabinose L b furfural 2 &EF 2B4&0 REMYEI AR 6 OB R TW5,

(3) glycine (X furfural OEBMLEIEY {EET DR D OTV 583, O glycine DEHFEL  Strecker
degradation LEEFEU DT HE & ¥ O THREICRFY FF o (XK. EDL formaldehyde (311 2
BL2iEd5. —H7 v = = viXEE ) OREDREE 523 ¥ E# glycine 0EMEESR L2232
CXBERL 5, RLIDT v &= vIXEBBELFRT2—O0BY L T L LIIENTL 5.

4) furfural, 7 v € = vESMLEIER X 0 furfurin 258 2, = @ furfurin (IEKFCEBELINDLE
20 5L, BEO—EEY T IELLNS,
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YLD, AFRPTICED, RABBK <2 b E, RETERSTERECSNOHED P B TIR
HER TRERNGHFHEROF 4 C BT Lk, HRBRO—MIMENERADRRBE&LERLIIC
EPMEELTHEBEPER T, (FEHOLREAOTIFE23H)
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EAREEICET 208 (£38) BREXTEEOEEBLCHGT
6 TR N 154 2 (HAgR: REFRED

& B
R CEIFRIEAT B OB protease (MK BIEILICRE TR~ 223, A CERRIEAE RS O MESEIL
FAF 3y, raF Vv, ZFUF Y yO=#FHTEN O CESEET L i L 1o, e oM ESCEL  TiXCoOMMIT-
TEE on NOMENCLATUREYD, JORDAN LLOID?, X, ¥ 7 3 v|ZxfT(k HOFFMEISTER, HOPKINS®,
a7 Y vt COHN, PETERMANNY, 715 ¥ v (X MCCALLA, OLCOTT® £D#{EHH 5. X, KOEHIC
BEVLCTIXHBES, k07 a7 ¥y, A5 Y VI Tk BREESE JONES? SE0#RED IS5, ZEOIBME B
L TKEEHOZED S THIE protease (TR A BEIOBERIEN, £HY < 2 BROMREY RS L /o
BrEETs.
X B o #®
(1) BEEDOMIR
RIBAEES YR L L THHES IOl 7o, MHESEIROI S#Ihicd DT Bibk, T
BY, BROSHIKTHHESNIN T AT 3y, FAFVy, Fad YV vOZESTLHS.
Table 1, Seperation of Proteins in the Soy Case in material

{albumin fraction (a)

Soy Casein Material HyO globulin fraction (b)
residue NaCl

glutelin fraction (c)

residue Na OHg
T (residue

Note :—

(a) albumin fraction: ——
extracted twice with ten times water from the soycasein material at 20°C for one half hr,

1st:

2nd: precipitated under the isoelectric point by adding acid to the filtrates separated by cent-
rifuge, , ‘

3rd: air-dried after washing and cleaning with alcohol and ether.

(b) globulin fraction:
extracted by the same method as the previous with 5% sodium chloride from the residues

Ist:
after the extraction of the albumin part. ‘
2nd: air-dried after treatment by the previous method.

(c) glutelin fraction:

Ist: extracted with N/20 sodium hydroxide solution from the residues after the extraction of the
globulin part.
2nd: air-dried after treatment by the previous method,

NI | -El ectronic Library Service



