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Bl FONELZRHNL LB oMECBEEI, HEOHWED 2ioTnb, RiE5iI3 I
HUWED % Sugary flavoréBRLTWAB A, INREFZFLWIWEYD, FELWALO2IWED, -
BELSZWED, BIMIR DT R EARE LR Thde WKOTRRINLDE Y KEHT
Ck&<,mKﬁﬁ&EbﬁﬁwﬂfihéﬂﬁéﬂﬁbfwéKﬁ?&Wo

AFRTRBRIFRAZ L2 DVWHhP5 Sugary flavord KR, WA SeaEianFEL
WHEDRHSRELLTKMNL, BERELZMALLNS, sEOMLEEMAvTERL, Svilin & &
B BRE LTz

HEOHETHESHIZEYEZRESL CTABERLALRVA, ARECREL RS DEA
DPHOBEREET S 2L 2BAL, I5I0, ZALOESDI B, AHED HB TS S HERERS
ERZIT A, ZORS OEREHERBE TRPOBHERI Lo

UEDHRZAVT HELWIKRELHTORBOREDLD D5 2B L,

BITE DIETEESINDIDHE

DAETIR, HESD, B LOTVEY EHOMME, H) BREVAUFE LVRE S 1T 5 R R
BEEE DED REVAIEBIOIFE LV RO E D OB, D134 < AVRERRE, b AIcE 0
HEBRENWEREL THY . S5 EATROM & LD T, ENEROBE & O BE S
LU T~ feo o

BIE BEOEH RS

WM ORI

BRI (77 =288 LAk WD, sHhap( I=2%) . aEE (AR 2AvT 2o
EFRNLELBIILLEZNEREERERATIERL 2, '

DR,

(1) ZDFREENCLERMZLENIRDL  MRER RS/, (B4R)
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Table 4 Data of Sensory Test of Taste of the Sugars

Paired Comparison of Scheffe Y(0 05) = 0.37

Point of the taste ; Granulated Sugar= -0.09, Wasanbon sugar = 0.53
Soft Yellow Sugar = 0.03, Soft Brown Sugar = -0.14, Brown Lamp = -0.33%

2) BIL LERBEDABETE b ol. (B5E)

Table 5 Data of the Sensory Test of the Taste of Bean-Jams
Paired Comparison of Scheffe Y(0 05) = 0.269

Point of the taste ; Granulated Sugar = 0.2704, Wasanbon Sugar0.1477,
Brown Lamp = -0.7499, . Granulated Sugar + Maltol = 0.3%318 :

(3) WEEDRKICE ) BEERZEEA L,
Mo KT OB NS OLE

BYRAHOLEL LT, Sl =20 BEEE0, @ohafset, dt—BEX s L Em s
ek, BRSBTS AR T 7R — VR L,

ZORE, HEKKDRDOT ISR » T, PH—BEK 51013, EOBEROARZZERZ D
bhviedolce ($3, 4, 5, 6D Ik, HANRSOBIRT I VROBRTH- %o
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Fig.3.GLC of Basic Fraction of Steam Distillate
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Fig.4.GLC of Acid and Neutral Fraction of Steam Distillate
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Fig.5,;GLC of Basic Fraction of Residue {rom Distillation
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Fig.6.GLC of Acid and Neutral Fraction from Distillaiion
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BIIf  EFRREICLIDIERHS OB DK

ZWECHREYRD Y, BOOESOLVERE L L T 1 EERE 2#0, K9 W5 2ail, 5L,
CEVORBAERRECIVILEL, HRBEOMEEREL /o

ZORE, HTRBFLEUHEELOIMERS CREAST, T —BESHAIAKSCEEN T &N
mREN. (812, 13%)

Table 12. Point of the Flavor in the Sugar

Point
Sample Strongly Sweet Weakly Non-sweet Ratio(%
Whole of Steam
‘Distillate 2 3 b 3 80.0
Basic of Steanm ,
"Distillate 0 1 6 8 ; 6.7
. Acidic-Neutral
* Steam Distillate 6 4 2 3 80.0
L . Whole of Residue 1 7 7 0 100.0
5.Basic of Residue 1 1. 2 11 26.7
Acidic~-Neutral of 8
. -1 1 .
Residue > 93.3
FI3E FE X T OB O H
I WEE, Buh I AR, BER, ERR, BOER.
2. ¢ AL, =—7 1R, LHoiFnREN
3. 1 TaAa—-aAR, BE, BHRE, TR, MER, » 7R, FRER, B, B

4. EER, 7TAz—LR, BER KRR, 2DABER, JWiRER, Bl FguvBEES
5. 1 WAL XR, hUR, ZAEREW-ELY, BWE, JThiiToan
6. 1 NIFALE, BWEOZITRREY, BER, HAAOSORER, BE, S BER
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BNE BEEOHKRSE

1 FBEEOEBRNS

HoR B — MR S FETD ALY, SREBIRS EELRAN L U TREBE LRV,

EBERT EREL, ZTOFY OHEREEERE L,

ZORER

(1) BEXS: ik B, 7= 4 VB o—BE 1Y BB n—5ER 1 FHEE,

20 7=/ —-nREG: FT7¥a—n, A=V, A=Y VEE, LY VITTATF e

(3) pAFE=nXy: FALVATALFTEF, TEMTAFELF, n—7FATALTEY, 2FLF
VAFF—n, FVAFHF—N, ZV07F—), 5—EFBFIAFLT L
75—

#REL /2o

HEDRGDIH, <=V v, A=) VR, 7077 -AREREICBEELALEIZEL Tl

( 88155 ) ,
FsK BRERD OB/ ORH

K45 59 7 ' D 0B ®
¥ % FIBE

% | EE % B R
7 = ¥ 4 v B ROLPVER, F—- xR, ~F—-R
n — B 173 R, B s -8, BAZR
iso—f % % B

i3 n — ¥ K % ORISR R, HERT CSvEn
iso—% ® & WF— AE

4 7 7 v a — N W7 2/ — LR, HERE

Sl =y A= oE, HWED, REEFaaL— L& |

Ll o=y v om @iz 5E

% Y Y2 TAFe ¥ ® A
KA &7 A F e ¥ PR

9 7 b7 v F e F v —F Ak, ROOIZDBEN

'1‘; n — FFEATATEF R R
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2'1’: AF L 7Y FFF - ” r A5 A AEERIEE

& 7 v A+ FF - n FHOBE~ER

Bl o 7 o3 - a N7 AAKERIBE, ST I HRE
F—b Faxv A iFqA7075—1 | HERPSAFEEE
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Fog  BEEHREOPLES

BROHSRE L2 UEHARE-RERSICOVWT, HERE, GC—MS, I RBIUVREGEIGC L
DA EREL, &S OERBELRIL .

FORKE, REER, Kz 78, HT7 e vB=FA, 7= = ABB=F, KEEH -7 F A,
LP—sv bS5 by, 4V b=N, TA =LA, =FATB <AL=, o0— AL LE, m—
AL, REEBBAY 7rn, f—7=xz= A Febd YBEERELR.

FABLAEBRG & EHETRELZEDODEY RS | B THRNIBEERL ~F L,

ABRGDIE, 4V 7 b=, <At —ABEETCENU®RFEHL T, (H18, 194)

TaBLe 18 THe IDENTIFIED COMPOUNDS CONTAINED TN THE SWEET-AROMA FRACTIONS

Fr. ];5:!( G’RC Compounds M+ Mass spectra IR spectra rc(a:::)lli((’)l;‘ls
Crystal 1 Benzaic acid®’ 122 105(100)122(70)77(48) 1690, 1323, 1290
(BA) 935, 768
Crystal 2 Succinic anhydrides? 100 56(100)57(54)43(32) 1860, 1785, 1214
T2(4) 1057, 919
9 1 1.5 Ethyl n-hexanoate 144 43(100)99(92)101(42) 1743, 1253, 1178
129(32)115(20)144(8)
3 3.8 Ethyl phenyl acetate 164 91(100)164(63)92(20) 1740, 1265, 1163
(EPA) 119(15)132(10) 1030, 722, 699
4 6.0 n-Butyl benzoate 178 105(100)104(72)178 1725, 1270, 1179
(n-BBT) (68)107(31)91(20) 1110, 1072, 715
10 1 1.5 L(-}+)-Pantolactone 130 71(100)43(28)68(15) 3400, 1770, 1440 B
57(12) 1320, 1205, 1128
189, 874, 720

3 2.6 Isomaitol 126 126(100)71(78)43(47) I: Red-purple

109(28)80(28)83(24)

4 3.1 Malto! 126 126(100)43(62)71(43) I:Red-purple

55(18)97(8)

5 4.1 EPA 164 91(100)164(53)92(18) 1740, 1265, 1163

119(10)132(5) 1030, 722, 699

6 4.6 BA® 122 122(100)105(66)77(48)

7-A 6.1 BA®+2-Methyl-5- 122 111(100)139(40)154(38) I: Red-purple
hydroxy-6-ethylo- 99(35) 1I: Yellow
pyrone 154 122(24)105(18)43(18)

126(16)
-B n-BBT 178 105(100)178(70)104(42)
91(10)
) 11 1 3.3 Methyl benzoates? 136 105(100)136(51)77(42) 1723, 1280, 1110,
m
2 4.2 Methyl o-toluate®? 150 150(100)118(84)119 1721, 1259, 1084
(80)91(40)105(10) 736
3 5.4 Methy! phenyl acetate 150 119(100)150(70)91 1740, 1260, 1162
(26) 1010, 724, 699
4 5.6 Methyl m-toluate®? 150 119(100)150(78)91 1721, 1285, 1205
(40)105(18) 1106, 745
5 6.8 EPA 164 91(100)164(50)119 1740, 1260, 1159
(36)132(18) 1030, 721, 698
6 7.7 Isopropyl benzoate 164 105(100)164(80)104(72) 1719, 1270, 1103
132(26)91(14)119(8) 11

7 9.6 Methyl f-phenyl 164 133(100)164(92)132 1725, 1200, 705

propionate (52)105(30)91(14)

of) 1: 1% FeCly-K,Fe(CN), solution

1I: 0.1 BPB solution

e)  Smellless.
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9K HERDSOED OH#H

19 v & D " tF #
AV RS DY BRIEELES D, MOEREORER, X, 71 Vi
HY, VI, AT F, S Fy TLE
7oz = A= L HOBERTH®E, GRETREBHE, LoZw
7 = = A B M | E
BT n — 7 F N R L RTE, AL AE, ~A L RE
L~ v 52t v SABR
4 v = A F — A WOl L EOHKE, "4 1K
<~ A b = 2 WEE BBV & & DHRE
=F AT BTN = BilE, ~7 =AREEL, OLEB
RRBHA Y Ta dr BNRER, PIEEOHZHKRE
P—7z=r7m it v BkDE Co kEEER, <=V v~z <) vEUOHKSE

BVE EETERE D ORT D &R

HBFOETERDLLT A=) viwAr bt —AR{EEH (A=A =1, =AL—1, =FA TR
A b—n ) BRTEL, &2 DEBRBBIZOWTHREL /2.
16l A=) VO BER
HEHYABOERR D THD/ HAY 7= v ORIKICE 25 Y 7 = v A LD 2R L,
ST, BEITRICIRBT S =Y vOAROWME LR Cico
T DR, _
(1) “HFRY F=vREKICEDAIBEEL, <=9 v EER Ui,
( #2148, 38D
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Table 2!

IR and Mass Spectral Identification of Ca(OH), Oxi~

dized Products from Bagasse and Bagasse Lignin.

1. Carbonyl Compounds (Bagasse and Bagasse Lignin).

Peak No.
of G.C. Compounds IR Spectra
1 Phthalic anhydride 1859,1765,1257,1111,907,715
2 Vaniliin 1672,1592,1509,1432,1303,1273
1155,739
3 p-Hydroxybenzaldehyde 1670,1598,1291,1220,1160
L Syringaldehyde 1670,1588,1511,1455,1332,1255
1110,732
5 Dibutylphthalate(DBP) 2960,1735,1285,1125,1073,743

2. -~ Phenolic Compounds (Bagasse lignin).

Peak No.
of G.C. Compounds Mass Spectra 1R Spectra
1 Phenol 94(M+,100),66(25),65(20)  1683,1600,1509,1262
1164,1025,834
2 Guaiacol 124(M*,90),109(100), 1503,1259,1222,1110
81(50) 1025,745
3 Pyrogallol~-  154(M*,100),135(60) 1622,1515,1487,1290
1,3-dimethyl 139(50),111(25),96(22) 1215,1090,772
ether 93(20),120(10)
4 Aceto 166(M*,50),151(100), 1665,1582,1295,1225
vanillon 123125),136(20),108(15) 1170,1032,855
5 Coniferyl 180(M+,50),165(100),137(22)
alcohol ?77(20),79(18),122(15) ,44(10)
107(8)
6 Synapyl 210(M*,90),195(100),139(25)
alcohol 152(22),109(20),77(15),
167(10) ,124(8)
? Aceto- 196(M*,30),181(100),
syringon 153(10),74(8) ,
8 DBP 278(M+,8), 149(1m0), 181(80)...

3. Acidic Compounds (Bagasse Lignin).

Peak No.
of G.C.

Compounds

MS Spectra

1

2

a-Methoxy acetic
acid methyl ester
Anisic acid methyl
ester

Dimethyl phthalate

Veratoric acid
methyl ester
Vanillic acid
ethyl ester
Isohemipic acid
methyl ester
DBP

104(M+,8),69(100),87(60),59(15)
164(8)

166(MT,45),135(1C0),1C7(10)
92(10)
194(M+,10),163(100),77(20),133(8)
104(8),91(5)

196(M*,100),137(40) ,181(20),79(18)
122(10},77(8)
g%?§¥+,25),137(100),122(10),

226(M*,106) ,211(50) ,195(25) ,59(22)
155(20),183(15) ,77(10)
278(M*,8),149(100) ,181(80) yeev--.
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Fig. 38 Relation Between Production of
Vanillin and Heating Time of
Lignin-Ca(O0H), Solution

2) BIKICLOVFRBEILL/Z ) 7= v REBHBEEE LEEEE -, O SMEIRL, V7 = vHAERREEE
NEENEBEIEBABITL TS ZE2TEHA L. (539, 40, 41, #F22K)

W P50 e 00 W0 1900 1w NP Mes 1300 19 19 B e M g @ W

Fig. 39 IR Spectra of Bagasse Lignin
and Lignin-like Matters

1; Bagasse Alkaline Lignin
2: Lignin-like Matter from Refinery
" Molasses
3: Lignin-like Matter from Cane
Raw Sugar =
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Fig. 40 UV Spectra of Bagasse Lignin
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Table 22. Yields of aldehydes obtained on oxidation of lignin-like
matter with nitrobenzene and alkali

p-BEydroxy- Syring- Ratio of
benzaldehyde Vanillin aldehyde B : VvV : 8§
Lignin-Like
Matter 3.7% 6.3% 13.0% 0.6 : 1.0 : 2.1
Bagasée Alkaline-
Lignin 3.6 6.3 16.0 0.6 : 1.0 : 2.5

e¢f) B: p~hydroxybenzaldehyde, V: vanillin, S: syringaldehyde

3 A=y yREAEEETRICBOYTARL, EHEERIIEIh TEEIRABTL, XBsR
@M%ﬁi@&ﬁD%%@*«%ﬁén,ﬁﬁi&@f@iﬁm%an&mpko(%%ﬁ)

Table 23 Vanillin Content in the Process Sugars,
Liquors and Molasses

Raw Sugar Fine Liquor Green Syrup Final Molasses

Sample Contents Relative Contents Relative Contents Relative Contents Relative

No. (mgh) Contents (mg#) Contents (mg#) Contents (mg#) Contents
Total 0.638 63.8 0 0 2.683 21.74 3.541 11.73
Min(x) 0.064 6.4 0 0 0.268  2.17 0.354  1.17

cf) Relative Contents; Relative contents/Each solids in Fig.l

H o <)L r—=N{tEY

EETEPIIBITEE, 7521 —R, S 3 —A0BSBOTEE A DL DI EFALLETT
Db~ AREAHDOER L, EOBE LEREEOBEGREZAE L,

9, BEREABROMAZBIOVWTREL, REIS, BEIBRIZBT S 4 b A RMeEHOH
MEIBEROEEREICE 2H%RBEORL L OB G E RdT,

LEogER, '
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(1) EHE% oH FBEETICMBASRETD LBUAGETOSRERAKRESBERL, <A -1 B LT
AY=n b —nEERLI, (H27R)

TaBLE 27 IDENTIFIED COMPOUNDS CONTAINED IN THE VACUUM DISTILLATE

Peak No. Compounds MS Spectra (mfe, %) IR Spectra (cm™?)
1 Ethyl lactate 118 (M*, 6), 101 (4), 90 (4), 74 (30), 3400, 2960, 1735, 1214, 1142
44 (100)
3 Furfural % (M*, 100), 95 (95), 67 (10),
60 (20), 45 (40), 43 (70), 39 (60)
5 3-Hydroxy- 90 (M*, 10), 73 (100), 60 (25), 3400, 2960, 1732, 1378, 1260, 1180,
propionic acid 45 (35), 43 (70) 1045
6 Isomaltol 126 (M*, 60), 111 (100), 55 (20), 2950, 2700, 1575, 1488, 1409, 1272,
43 (40) 1108
7 5-Hydroxy- 126 (M*, 12), 111 (20), 98 (50)
methylfur fural 83 (77), 55 (100), 43 (70) .
10 Maltol 126 (M*, 100), 97 (40), 71 (25), 3250, 3060, 1655, 1623, 1562,
55 (75), 43 (38) 1461, 1259, 1200, 920, 852
13 Levulinic acid 3130, 1714, 1400, 1365, 1165, 933
14 2-Furoic acid : 2860, 2650, 2560, 1685, 1582,
' 1480, 1304, 1193, 1019, 934, 888,
765 '
2,4,8,9, 11,12 to Unidentified

2 RO REERREICAL, (HuUK)

—

—log k

2 3 1/Tx10°

-2

Fig. 44 Relation between reciprocate of absolute
temperature and logarithms of decom-
position rate at the decomposition of
sucrose

3) mHE, 757 t—R, FAa—AOBRGHEER, EEEZ10LLLLE 777 —R1R83,
Fha— A4 THofee (H31EK)
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Table 31  Decomposition Rate of Sugars at 105°C

Sugar Decomposition Rate Ratio
(%/hr. )

Sucrose 1.4 1

Glucose 5.6 4

Fructose 11.6 8.3

4) hHRET CORGMTRIA P —AR T2 —AHE, AV —NVET7TI b= ADDD

HER MRS Hro fzo (HB4TR)

4—4& Maltol(Glucose)
O—© Isomaltol( n

4 ¢——— Maltol(Fructose)
¥ —X TIsomaltol( " )

A"

N

mg#/Potassiuuth

0 10 20 30 40 (hr.)

Fig. 47 Production of maltol and isomaltol
from glucose and fructose

B) =A=MY <A b=l _FET CRSRENG b o 2 ( 48D
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wemwee Maltol
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.--c-------.-

} eaa -~
1 5 (hr.) 10

Fig. 48 Heat decompositign of maltol and
isomaltol at 100 C in the neutral
solution ‘

(6) HEREI L VEETEERFOHRERFEHRETRTE LA LMAT 200 TE3 VE
shpicoh, BAMRY, HiZ, DR TETR-REHLoTo (5632 33%)

Table 32 Comparison of Sweet-Aroma of Process Liquors by
g Sensory Test

Panel F.L. C.L. I-M. M.L. G.5. F.M.

Total(Ti) 65 88 82 54 37 20

cef) Ti = 39-73, Panel = 16 Members, C.L. = Carbonated
Liquor, I-M. = Ist Molasses, M.L. = Melt Liquor
G.S.= Green Syrup, F.M. = Finel Molasses
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Table 33 Comparison of Sweet-Aroma of Process Liquors by
Sensory Test

Panel F.L. Ist-Mol. ITIrd-Mol. Vth-Mol. VIth-Mol. R.Mol.

Total(Ti) 84 79 62 39 29 22

cf) Ti = 36-69, Panel = 15Members. F.L. = Fine Liquor, Ist-Mol. = Ist
Molasses. IIIrd-Mol. = IIIrd Molasses, Vth-Mol = Vth Molasses,
VIth-Mol = VIth Molasses, R.Mol. = VIIth Sugar Remelt Molasses

(7 AR, A —ARMEAYRESRETETE LA LRI DN, GHRFEELL VETIZON
THiL, EURGH IR CB LML, EEEICERSN, TORRIFERBLECBT LAE
D3t Lk ofn, (F49R)

_ 14
Raw lSlg:r {6.89) Green Syrup

Washed Sugar(0.63) - (0. 26)

(A
Raw Liquor(0.73)

Fine Liquor(0.39)

Clarify

Ist Massecuite

!st'Sugmr Ist ﬂ:hssu
{9.01) (0.25)
Hnd' Mlsu!uitc
‘ Hnd-1iled
IInd-1Vth Sugar Molasses(1.66)
(0.17) '
IVth Molasses
0.17)
Vth uhsslecnile
Vth Sugar Vth bclassu
(0.09) (0.94)

VIth ‘Musecuile

V(!(t’h g)ngnr VIth 'Molasses
.0

(1.24)
Vllth‘ Massecuite

VIIth Sugar Final Molasses
(l.Bl8) (3.42)

Fig. 49 The increment of maltol compounds in the sugar refining process

B) LEDRRE S, <4 b —4 RMEAWHAERE ZRL, BEREIC X D HRESBYE —pER ST
BERTVBZ bl b — AR LEWRBEEICAEh A HRBOEERST THDHZ L 7);% )
» Etﬁ'—’ 77
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BVNE FHEOILH

LAk, ZhETHOSNASREANT BELOAREHEL SOMKRERT 25 T2 REOH SN
B OWTRF L o

HIE  REOBEKRMNE

70 Bx LAEDEED 7 7 = 2 2600 T1 Hldl~ 1 7 A 5 TKERE 2B U 72 R K BEE A% 23
X< BEORERH D, X, BAKOHDHELINE RKROHOWMMBERENDET, BIHHERK
PORETHE, MEREFAFEL (R,

AP TR LB RSO ORBEELGE TR CHBLEIFCHF £ LWIRERT 205 35 5k &m %
L7zo

ABROMEHR

(1) EEBRETIRI20°C, 1L.5BFHOMBM TH EL VWHRIRE T 75 2L TE e, (H36E)

Table 36 Comparison of the Aroma of the Heated Liquid Sugar
(Sucrose Type)by the Sensory Evaluation

Panel Original 105°c-5 105°c-8 120°¢-0.5 120°C-1.0 120°C-1.5 120°C-2.0

Total(Ti) 80 70 57 46 45 36 48

cf) Ti = 37-75, Panel = 14 Members , = Time = Hours

(2) 50% IR{LEVIRKE CI12120°C, 100 RDMB T VWA EF 5 CX7-, ( 37, 38£&)

Table 37 Comparison of the Sweet-Aroma of the HealedLiquid Sugar
(504 Inverted Sugar Type) by the Sensory Test

Panel Original 120°c-10 120°%c-20 120°C-30 110°c-15 110°-30 110°C-60

Total(Tid 49 25 57 60 32 37 48

cf) Ti = 28-60, Panel = 11 Members, Time = Minutes
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Table 38

Comparison of the Favorable-Flavor of the Heated Liquid Sugar

(50% Inverted Sugar Type) by the Sensory Test

Original 120°C=10 120%c-20 120°c-30 110°c-15 110°C-30 110°C-60

Panel
Total(Ti) 47 22 53 66 35 33 52
cf) Ti = 28-60, ?anel = 11 Members, Time = Minutes

(3) skt & RBL&HTIC BT 2BBERS OLEORKE, BEOBEDFRZ LY JIFRVRET
B LR B LR, EDF 2y 7 ELTwA b —A R LANBRIVI—t Faks i F 0
TATT—ABRAVAI LB TEBZI LR LML o, (540, 41F)

Table 40.

Identified Compounds Contained in the CHC13 kxtracts

of Heated Inverted liquid Sugar(lZO C, 10 and 30 min.)

Peak No. Compounds

Mass Spectra

Neutral Fraction

dimethylbenzyl
alcohol
dimethylphthalate

UH3(0H2)23OH

phthalate

86(M+15),71(25),59(100).43(50).31(20)

134(M™,557,133(50),121(30),207(100),105(80),91(15)
79(90), 77(60) 51\20) 45(25)

194(M*,5), 163(100) 135(10) 133(1ox104(5) 77(25)

354(4%,10),341(15),281(30),221(20),207(10)
147(30),73(100)

Carbonyl Fraction

~ Ov\n

14

15

furfural
methyl 2-furoate
S-methylfurfural
S-hydroxymethyl=-
furfural

96(m* 1100).95(98) 67(20),39(60)

126(M s 20) 95(100) 67(10),39(30)

llO(M +20), 109(100) +81(20) ,53(40),39(5)

126(M* ,50).98(100) 69(30) 41(60) 39(30)
125(10)

204(M*,40),175(50) ,147(30) ,119(20) ,103115) ,95(30)
91(100),77t5) 65(25).53(15) 51(20J
39(25)

206(M*,15),138(25),125(10) ,110(50),109(100) ,
95%203 82(35) 81(80) 69(10) 53(45)
39(20)
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Feak No.

Compounds

Hass Spectea

Acidic Fraction

0 o\ (ARl \V I ]

11

12
13

14
15
20

31

methylpropionate
acetylfuran
isomaltol
4-methylcyclopent-
2-en-2~0l-1l-one
methyl 2-furoate
3,4-~dimethyleyclo~
pent-2~en-2~0l~l~one
4-hydroxy-5-methyl-
2-(H)-4~furan-3-one
methyl S-ethyl-2-
furoate
3-ethylcyclopent-
2-en-2~o0l~-lone
3-hydroxy-4~-methyl-
5~ethylcyclopent-3-
en-2-one

n-butyl 2-furoate

Z-propylcyclopent-
2-en-2-0l-l-one
6-ethyl-d-valero- -
lactone

88(m* 13),57(40),45(300) ,43(30) ,31(20)

110(M 40) 95(100) 67(15),56(10) 43(30),39(25)

126(n .99) 110(100) 83(15), 73(10) 55(30),43(50)

112(M* .1oo) 97(10), 83(30) 69(60) 55(50)
43(40), 41(50) 39(40)

126(ﬁ +40},95(100),67(15),39(30)

126(M* .100) 97(5), 69(30) 57(15) 43(40),39(30)

144(M* ,70),101(70) ,73(60),55(30) ,43(100)

154(M*,7), 1&2(20) 126(60),113(65),95(100),70(80)
9(60).55(#0) 43(50; %1(60) +39(70)
126(M*)
142(40),126(80),109(30),97(100),

1b2(M") 69(30),53(20),41(80),39(36)

168(M*,10),153(3),138(5),95(100),73(15),55(10)
45(15),29(5)

10M*,90), 125(100) 97(90),69(70),41(80)
128(M*,15),99(60) ,85(20) ,74(15),71(10) ,55(60)
43(100)

248(M*,20) ,234(70) ,233(40),219(100) ,191(40) ,163(10)
135(5),107(5),92(5),77(15), 43(40)

Weak Acidic Fraction

= W

X N O\

10

15
18

furfuryl alcohol
acetylfuran
4-hydroxy-5-methyl-
2~(H)gh~furan-3-one
S~methylfurfuryl
alcohol

cycloten
L-hydroxy~2,5-~dime-
thyl-3(2H)-furanon
2-ethyl-3-hydroxy-~
furan

maltol +

L-methpty-6-methyl-
2~pyrone

dibutylphthalate

58(M*,100),97(50),81(50) ,69(40),53(50),39(50)
110(M ho).95(1oo) 67(15) 43(50).99(30)
1t4(M*,30),101(70) 73(60).55(40) 43(100)

112(m*,100),97(10) ,83(20),69(40),55(50) ,39(90)

112(M ,100),97(5),83(30),69(50) ,55(55) ,43(30) ,41(28)
128(1*,70), 85(10) 73(20).57(zo> 43(100)

112(M*,100),95(95) ,84(10),67(15) ,39(50)

126(M*,100),112(50),97(25),95(25) ,84(30),83(50)
71(30), 69(35) 55(?0) 43(55) 39(30)
1ko(M*,70), 12?(7?) +97(80),69(60) ,43(100)

41(8
176(M+.100) 147(25),121(30) ,105(25),91(10)
77(15), 65(10) 55(10) h3(15)
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Table 41. Contents and Ratio of Hain Compounds in the
Heated Liquid Sugar at 120 C for 10 and 30 min.

Compounds 120°C. 10 min. lZOOC. 30 min.
ngkg % total ng/kg % /total

furfural 0.59 2.8 6.34 4,n
5-giethylfurfural 0.20 0.9 5.28 4.0
5-hydroxymethyl 17. 83.1 .

furfural 755 3 25.36 19.2
furfurylalcohol . 0,20 0.9 2.27 1.7
acetylfuran o Q 792 5.9
methyl :2-furcate 1.33 6.3 28.27 21.4
2-ethyl-3-hydroxy- o 0 0.29 0.2
furan
'methyl S-ethyl-2- 0.20 0.9 0 0
furoate )

4-methylcyclopent~2-~

en-2-0l~l-one N Y 7.90 5.9
L_hydroxy-2,5-dimethyl-

3(2H) -furanon 0 0 0.45 0.3
isomaltol 0.01 (o] 2.14 0.2
b-methyxy~6-methyl- o o 0.37 0.3
2-pyrone

Acidic fraction 0.79 3.7 b.b7 3.42)
Weak acidic fraction 0.01 0> 10.62 8.o"
Carbonyl fraction 0.24 1.1°’ 32.45 24.56)

cf) 1 : 2 peaks, 2 : 11 peaks, 3 : 1 peak , 4 : 11 peaks, 5 : 5 peaks
6 : 11 peaks

@ PO, HEEREESXURLEOD COMOIRIC L D ART 5 BED~ 4 b —1 Rt
AMCEDARL, SBIARIEL L, STRSHARET 5T LABOBLE oTe0

5 ABROKEE LMV, BENETEFT, & CERABRECE DHERE L 5 L s
BT LATER.

5B 2 5 i )

%VIEQQKJLfCo
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