11

(cane  molasses)

, (
, 2524)
(by product)
(cane unloader) (cane carrier) (cane knives) 3 - 4
(shrecidler)
(mill tancem) 5-6
(bagasse)
(boler)
" (heater) 10
(clarifier)
(evaporators)
(vacuum pan)
(molasses) 1
(molasses) mel
melaza crude-honey-like-subtance
molasses molasses (Paturau, 1989)



1
: Chen and Chou, 1993.

46

20 8

| 2540)

79.18
2527)

10



() ()

2531132 36,695,915 1,746,038 41,62
2532133 33,560,079 1,718,822 51.22
2533/34 40,562,636 2,168,132 53.61
2534135 47,504,935 2,401,577 50.63
2535/36 34,111,661 1,623,409 46.76
2536137 37,569,053 1916,048 51.05
2537138 50,458,891 2,636,442 52.25
2538/39 57,693,351 2,853,343 49.46
2539/40 56,243,175 2,594,364 46.17

, 2540

() ) )
2532 603,907 72100 120383
2533 910,111 1137.19 124951
2534 1,046,978 L473.04 140696
2535 1113326 113675 102104
253 569,179 556,65 977.99
2537 838,190 1,108.00 132189
2538 1,194,210 1713.09 143450
253 1043701 197661 189385

, 2539



2532
2533
2534
2533
2536
2531
2538

12

1. blackstrap molasses

2. refinery molasses

48
3. {lightest molasses

Paturau, 1989)

50 -
- 68
60 -

55

30 -

47 -

6 )
60

1

- 43

10 -

3

60
100

final molasses

50 - 60

invert molasses

1

$

(F.OB)

50 - 51
50 - 55
30 -3
40 - 45
45 -8
50 -75

, 2538

(alkali soluble nonsugar ingradient)

(

. 2520;



«SfflIMtm «TO«  misais
« "k« ««InsHB1BB

(Underkofler and
Hickley, 1954; Eero and Merrja, 1983)
Paturau (1989)

139 - 149 143 2
(2520) ( 4)
(9
black
strap molasses blackstrap molasses
copper reducing substance
copper reducing  Substance
(caramel)
! (mellanoidin)
(Underkofler
and Hickley, 1954)
sulferdioxide, hydroxymethylfurfural, fatty acid,
potassium - imidodisulphonate (Rose and Harrison, 1970)

!
(cation) Cu , Zn Mn  (Rose and Harrison, 1971)
' 50

253)



%MOLASSIS

[Uual Indicative ~ Component!

range average

17- 20 Water

3 -40 35 Sucrose

4o 7 Dextrose
((ilucose)

5-1: 1 |ITMilosc
(Fructose)

1-5 3 Other reducing
substances

2-5 4 Olilfi
carholixdcates

7-15 1 Ash

2-(. 45 Nitrogenous
compounds

2 H 5 Non-nitrogenous
acids

0.l-1 0.4 Wax. Sterols and
Phospholipids
Vitamins

 Paturau (1989)

>

OtIEK <AKHOIiyilKArtS

B Rivine
iit'fii
e 1

<|||05| cl

Phstm

D-Mjmak’l

lIroniic acid

Methoxyl

ASH (Carhonated)

&>l Hirer, faof Ash
KJ(S 7-17
MfO 614' )

JI-9.U
F*l 0.5-2."
Ac'uh
| 10
170j 1+
SiU; and Insolubles 1-7

NITK(X,EN<H SCOMIXHINOS

OuJehall 545
Ammo_ Acidi [3'M
24a0|ds preset't. 0 A*ih

Alanine Ir-0.22
Rspattic acisi s
spattic acisi jya-(.
Ctuptarrdc acid 1.y02-(l .04
Cl)cine 0.06- U.07
|[gucme (1] ;0.05
ing $[5- .
Serlme \P.%?Ue,u
Threonine 0,21"- 0.yi>
Vjfine 0.11-0.c0
NueleK Aeid Bju't

Ouamne

H> Pf«xanthine
5 Mftli)lc> totmce
Xanthine

MIMAItKCXIENTUS acids

AfotiHO* 1-6
Croie 1

Malic

Mesaconte 7 1-2.5

&ﬁcinic J

WAX. SI I ROLS.eIC
} nol

Stigmasterol

MS

Chlorophyll
TanritfUf
Anthoeyanjns

Me pe: g molasses
0.

T
<an |rd(m\el\ciﬁgr
A evpiesied voMolasses
01K
050
1
0.60
4.B
12
P
i
*1?
i
I.b
a.
i
4.0
0.5
VI1AMINS
[liulin(H ? 1-3
Choline (IL) «80
Folie acid
(H complex) 03 04
jacin
( complex) . 17-20
Pantothemc acid
mplex 20
R|b0flavme I %-,«
n KndoKlnr -1
' Thiamine ||| 0.6-10
2.0



(water)
(sucrose)
(invert sugar)
(ash)
, 2520
1 (Brix solid) 20
2 (Total sugar expressed as
invert sugar)
3 (Sulphated ash)
4 - (pH)

, 2524

17-25
30 - 40
10-25
7-15
10-20

0.86
0.18
3.00
0.50
0.045
0.45
0.38

9

50

5-

6
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Saccharomyces
5. (true fungi) (Class Ascomycetes)
1-5 5-30 (Paturau, 1989)
(White, 1954)
Saccharomyces cerevisiae Saccharomyces uvarum
(carlsbergensis)
osmosensitivity
Saccharomyces cerevisiae (JOHGS, Pamment
and Greenfield, 1981)
(glycolysis) Embden-Meyerhof-Pamas  pathway pyruvate
(Paturau, 1989) 3
€H2 1+ HD +invertase — CgHL2 6+ CEHL 6
CeHR2 3 —> 2C2H50H +2C02
051
0.49 90 - 9%
(Prescott and Dunn, 1959; spencer and Meade, 1963)
16- 18 7-8
2 (Casida, 1968)
14 - 18

(Jones et al., 1981)



(Prescott and Dunn, 1959; Casida, 1968)

(hatch) 107
1 36 - 12
15 x 108 6 -9 (Jones et al.,
1981) .. 1916 Cruess and others (Rose and Harrison, 1971)
19
ATP ADP ATP ADP
3 Embden-Meyerhof-Pamas pathway

: Paturau, 1989



10

14

141

(Jones et al., 1981)

(Rose and
Harrison, 1971)
142
1

(White, 1954; Reed

and Nagodawithana, 1991)

(Rosen, 1977)
(Rose and Harrison, 1971) ATP

- (Frey, Kirby and Schultz, 1936)
143
Embden-Meyerhof-Pamas pathway (Conn
and  mpf, 1976)
(Rose and Harrison, 1970)
144
(precursors) (Jones et al., 1981)

(Rose and Harrison, 1971; Rosen, 1977)
145

(Pamrau, 1989; Reed and Nagodawithama,
1991)



146 - - 35-170
(Rose and Harrison, 1971) - Saccharomyces
cerevisiae 45 (Jones et al., 1981)
35-45
(buffering
capacity) (Prescott and
Dunn, 1959)
147 25 -3
(Rose and Harrison, 1971)
30
1 26
R-3

( derkofler and Hickley, 1954)

15 (Quaternary Ammonium Compounds)

(sucrose losses)
, 2528; Upadhiaya, 1987; Carvalho , 1994)
(mill sanitation)
Sicca, Olm, Hoday, Rohm and Haas, Tate and Lyle
(biocide) (Hugot and Jenkins, 1986)
Leuconostoc . 2
carbamate (uaternary ammonium compounds
Leuconostoc . Leuconostoc 3.
(Chen >and Rauh, 1991) Rodolfo A. Pisigan Jr. Ma.
Veneranda . Gonzales (2515) CMA (cane milling aid)
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Leuconostoc mesenteroides :

5 (ppm) CMA Quaternary ammonium
compound
Quaternary ammonium compounds (QAC) quats
(disinfectant) (Troller, 1993)
4 QAC

lipophilic ~ hydropholic (Rose, Barron, and Macmillan, 1983)
(Pelczar, Chan, and Krieg,
1986; Roth, Eger, and Troschotz, 1991)

4 quaternary ammonium compounds (QAC)
R
Ra N Rj X
R ,R2,Rs Ra (alkyl groups) (N)
(cation) (anion) X
Cl Br N (Sykes, 1965; Branen and Davidson,

1983; Pelczar et al., 1986; Sax and Lewis, 1987)

QAC surface active agents cationic

detergents germicidal agents (Jacobs, 1958; Sykes, 1965)
(Branen and Davidson, 1983; Pelczar et al., 1986; Tortora,

Funke and Case, 1986) Marriott (1994) QAC

(organic matter)
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QAC
QAC
(Rose et al., 1983) QAC '
n (denature) , (inactivated)
(Pelczar et al., 1986)
cytoplasmic
(tensile strength) (Rodolfo A.

Pisigan Jr. ~ Ma. Veneranda . Gonzales, 2515; Tortora et al., 1986) ~ Hugo (Branen and
Davidson, 1983) QAC

(cell permeability) cytoplasmic
QAC
Hexemine X-100®, Talocide Q®, Well-Q®, Qemiquat®, CMA®
Lutensit-KLC® M-quatl416®
(Crusher) 1
(Food and Drug Administration, 1985)
QAC (surfactant)

(Rodolfo A.
Pisigam Jr. ~ Ma. Veneranda . Gonzales, 2515; Chen and Chou, 1993)
QAC ,
(Branen and Davidson, 1983; Rose et al., 1983) .. 1985
Food and Drug Administration QAC
QAC
(Food Safety) generally recognized as safe (GRAS)  Food
and Drug Administration  “code of Federal Regulations (CFR) 1 title 21, part 172 (Chen
and Chou, 1993) QAC
(Hugot,
1972 , 2527; Hugot and Jenkins, 1986)
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Food and Drug Administration (1974) QAC
(2-chloroethyl) trimethylammonium  chlorice
6 .. 1985 Food and Drug Administration
QAC

(Quaternary ammonium salt)

Spencer and Meade (1963) QAC
QAC
Nickisch-Hartfiel (1984)
(beet) QAC
! (Cossettes) (precipitated)
(Juice purification) QAC
Saccharomyces cerevisiae .. 1970 Nikolov, Kibarska and
Luchev
.. 1971 Vitukevich cetyloctadecylpyridinium chlorice
cetypyridinium chloride QAC
Jones, Johnson
and Herd (1991) dimethyldialkyl ammonium  chloride
Saccharomyces cerevisiae stationnary phase
QAC mid-exponential phase.
16 (Chemical Kinetics)

(rate of reaction)

( ,
2524)



A+ DB - > ¢C+dD
= ld[£] = Id[DI =
cdt  ddt

4] [h I > )1-overallorder( )1]

1

(initial rate)

2
(Barrow, 1988)

16.1 (Integrated rate equations)

1 2
(integal power) A B

= K[A] (first order)

= k[A;2  KA][B] (second orer)

k (reaction rate constant)

(fundamental kinetic parameter)

15



16.2

163

(first-order reactions)

aA —» ¢C
-QcA = kcA 3
i 9
1 y ] 30 A
-0 = kt+ (4)
c : c0- kt (5)
C
(slope) k
)1 (mtercept) c0
(half-life; t 10)
t. t10 C. LO
0 = 2 = kD (6)
12Q0
1R = 2 oLp92 (")

16
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1/ (relaxation) X

tm

t = (2T

0,693 X 9)

6.4
.. 1889 Arrhenius

(exponential) (k) (T)
Arrhenius:
- Ae-Ea/RT (9)
k = (rate constant)
A = Arrhenius factor
e = 2.718 (base of natural logarithms)
R = (gas constant) = 1.986 Cal/ K-mol
T = (absolute temperature)
Ea = (activation energy)
Arrhenius factor ~ pre-exponential factor collision frequency
probability factor ,
e energy factor fraction
(> Ea)
)
nk = InA-Ea (10)
RT
UT

-EaR InA



17

18

19

Saccharomyces 3.

Saccharomyces S

18
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