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Summary

Saccharification of various kinds of cellulose materials, including woods and barks of mulberry
tree, cotton plant, bog-moss in the tundra of Saghalien, rice and barley straws, rice hulls etc.,,
was carried by dilute sulphuric acid under pressure with an apparatus of Scholler’s type which
was planned by the author.

It was found that saccharification of cellulose materials, especially of bog-moss is well
achieved, if they are removed of humic acid beforehand with diluted ammonia and hydrolysed
fractionally.

Among various strains of yeasts, a kind of distilley yeast suitable for fermentation of
saccharified solution was selected, and no inhibitting substance to the yeast was detected, though
0.82g of furfurol, 0021g of hydroxymethylfurfurol and 3.25g of volatile acids were produced by
decomposition of 100g of mulberry tree in the saccharified solutions. Sugars in the solutions
were investigated by the method of paper chromatograph and the presence of glucose, mannose,
arabinose and xylose was verified.

Thus, in decomposing 100g of bog-moss by dilute acid at 130°C and 150°C, about 30g of
sugars was obtained and then about 9g of alcohol was produced by fermentation of saccharified
solution. About 33g of sugar and then about 10g of alcohol were obtained by decomposition
of 100g of mulberry tree with dilute acid at 180°C.

Production of yeast from the saccharified solutions was investigated, especially pentose-
assimilable yeasts (isolated by the author and named Torulopsis xylinus). In saccharified
solutions from 100g of bog-moss or mulberry tree, about 9.5g or 89g of yeast was produced
respectively.

In order to know the availability of constituents of the spent wash, distilly waste liquor of
the -alcohol solution obtained from the saccharified solution of mulberry tree, experiments were
carried out. During 120 hours ordinary culture, 1/3 parts of reducing sugars, including more
than 2/3 parts of pentose, were consumed. It was pointed out that small amount of organic
matters other than sugars was assimilated:

No remarkable multiplication of yeasts took place with sulphite pulp waste liquor from which
most of SO, was expelled by aeration and the remaining SO, was precipitated by adding calcium
hydroxide to pH to 5.6 by sulphuric acid, while noticeable crop yields of the yeasts were obtained.

The chemical compositions of Torulopsis xylinus (7-9% of ash, 43-47% of crude protein and

0.69 mg% of vitamin B,) thus obtained were found to be very much the same with Torula
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utilis obtained from spent washes or pulp waste liquors.

Production of fat with the saccharified solution of mulberry tree was carried out by the
yeast (isolated by the author and named Rhodotorula mucilaginosa var.). It was found that at
the first stage of fermentation (72 hours incubation) the immediate yeast population was larger
in xylose or saccharified solutions as sources of carbon than in other sugars and at the second
stage of fermentation (subsequent 24 hours incubation and the stage of fat production from
glucose added) fat yield was also greater in the former. The fat-coefficient was more than

twenty and the characteristic of fat looked like coconut.

R EERC X » THIAKS R L O 2 508 T 2 I ZER AT S X 07, R254ERc e <
TEMEINRTWE, FORES LI TRNE Bergius 3:2 & Scholler % DT H ik
FRCRMERINTEdDTH B, AURSLRMBI LT ZEIEE, BRSO NME
HCHELESOLFA L CHAMPBRRERLERE A LE20THRDTAMNM AT 22225
hz2s, BROEI, WERMEOAR, SSEEORR, FRER O R#E, 3t RO #EHE D
HEFORTHERENFOFRHERE SN T B ISR LA T LS BR Th -0
T, ZFEMEER LRCIFERICRG 5 AMEL Z AR, coT %o fil F4
BHTELDTHD. RBCESRRBFEED T2 ORISR B 22 S i 20 7 ks
DAEEINDICEDRERRM I D S(LETEL LCHLINES 0L BETE 5. RER
BRI X D BRIRICEH 2 S HRIEEZ O DM T 2R & UCIRIME IR 15 & 20 HE AR
RETH oo, Wo THRHEERZM CIKSM L TSR L BT R 2 A L1525
O EFRRBNCREEZ 525 dDTHD EE2 bk, FREK B I BEO 2o Kb
WLDOMIER 2, 3{ThRI™®, ROICEKOLDEREBREBRE LB LIGER 1Y
BEFTHAEEINS ¥ CRAMBILOLE I ELKNETH 2. o VieRcEZR %%, Fis,
R, A2 MHEBE OREME W EM BT WA M, ShaBEIRLD, o &
FOREOEWARC Y TONTWS & ROIHREE R A 10BN L\ = &ic %l L
ToNEE BT, ~ VEEEERE U OBMURRCRRA L5 FRa AN LE, (AL
C OWTEDRIAC I CREERY v F 7 HWH OHER A HEL LCE o). B X »CTEB R
ToREE X DEBIRC X - UER OBERZH, HEOWRELE X 0 e 3 BERNRE % 28T
H 5 RBENOBERTY, AEBOES, BIHFFEET 5 2 La R BETEo—2 0l
RHHEREFB2XDDTHD. EHEEH N DRI OROMELED T IRETEH S,

51 DR FERBE{LTivE L LT Scholler type o Percolation 3% 82 L, < hiiii{kE 0
AT BPERTT » €, B X o REER AR L, FRcEEOR B4 L35 8LE
B OffE 2 BE Lic, 5 < LCEZHEORAIC X 2 LR BEHE 3 T 25R L, £/ L EE ot
b x L. :

5 2 O TR LR ORBEIC X OBE Lk X 0 kS OBLEH C BN OBLE IS BT/ T, B BBl
WES DL L - TELOEGLE BB EDE OB ELE D, XS e X » < 1L
B OBEORBENHELBE L.

3 OUFER TR OERFE LK OBEILIE X 0 R BE R DRSS IC R T - o, R LT O
MBICHEE TR — BRI TTRBIC A — A~ 7 a2 } 7 THIC & » CEEMIC RET L, Bk oam
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W4 DI ILTREE, BRSO, RSB o R R YN g R & R R TR L A i
Tt & 0K OBLE 24T - 2.
%5®ﬁ%mﬁﬁ%%m%ﬁot%é«Eﬁﬁﬁﬁﬁib%é®&yfHXﬁiﬁéﬂéﬁ,
s SR AR & L2y b — AR 0SS 3B 2 i, 1 - T WINEE B oy B
B, MR A PE L, IC2y b — 28 O THERIC S U CH R 0BG 217
W VR IR R OO BRI O FA R A AT L

UTehFORTORRERET 5.

1. #iEE oLICET 5 EHEE
W AR T ER T 554, SEE ok M e ERHaER O S 020
OISR IS, = OB LR B Er e X ORI THB I 5.
Z = k"f{ek (et gk't) |

B ¢ RICKE, B OBELESEY, K ORSER, o R OMBKMEE o, ¢ B
KOES, Z t WYY 5 BHLE ., RREEEONE LN ik K 2/MedRETH - T,
BT EL R LRIz MEO TR s EETHM LT 222 IC X»TZD
HirypuEe b, KM OT RO ST I, FHEC OB v € ARk
%ﬁﬂ&%%%ﬁﬁm%mﬁﬁ®%%%m%bt.ﬁﬁK%TEEEET@ﬁm@K%&5%
BB OSIRRE ORI AT, KCHEE R bl T 5 EREE R ORI L PR 1T, BT
AR Uie, DL OB B e B AR 2220 I e R L0 THEE 5. 4
ETE LB 3 75 & &I Bal3 2 kL, BB O CiER T 5.

E I Fig. 1 & L. Percolator KX Acid vessel 078k E 4 05kg, 20kg Th 5.

d
D3
T T
T T
A. Compressed air
B. Acid vessel

C,D. Preheaters
E,, E; Percolators
F,;, F, Condensers
G. Reciever

@) Thermometer
o Manometer

Fig. 1a Wood Hydrolysis Equipment
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Fig. 1b

Acid vessel O HHEREKRIL Preheaters 1 T

& CIMEINE X ¢ Percolator o FE2% X nfeis

SRR & MBS L C—RE R R B S h

Condenser 1T X » CTH 1 BEOWHIRILE 23 ThiL 5.
Z OB LR 130°C ¢ Reciever I A D Z i

W& L <\ % Condenser i X » C/K, ¥EFEHE, 7

V7w = VERERER L NG, TRk

100°C < Reciever 2 b & U K FLiC € &
R, ¥l LT o VIR R & UCo i bk
PGB D, BRI O Percolator % &3 %

RV & OBEEC AT ~200 23 Bl CH 5.

Percolator X 0 (ki OBEBRAREENCITS o & ORYBEA D, BLEAE T O BELRR O

Table 1. Saccharification of Mulberry Tree by Percolation with Dilute Sulfuric Acid

Reducing Sugar
Temperature Saccharifiad | Percolation | Reducing Sum of %ﬁlgl %i?\?ci?l%
of . . . Reducing Sugar from 100g
Percolator, °C Solution, cc | Time, min. \ Sugar, g Sugar, g |of Mulberry Tree,
%
160 1000 20 410 4.10
165 1000 15 35.72 39.82
170 1000 14 33.97 73.79
175 1000 15 34.16 107.95
180 1000 20 25.69 133.64
185 1000 20 18.85 15249
185 1000 21 9.50 161.79
185 1000 15 5.76 167.75 83.87
Total 8000 167.75 83.87

Table 2. Saccharification of Mulberry Tree by Percolation of Two Series

Re.ducing Sugar
Te;nfp erljcure Terslfperzit;lre Saccharified | Percolation | Reducing l;l;zcjiing ’%S:)ila(lil ]f(a(;defci(r)lz
Percolator, °C| Perolator, °C Solution, cc | Time, min. | Sugar, g Sugar, g lo%ggarfo i?[?lb-
erry Tree, %
160 150 1000 60 6.70
165 155 1000 30 47.23
170 160 1000 25 46.85
175 165 1000 28 50.11
180 170 1000 30 32.69
185 175 1000 30 24.32
185 160 1000 35 11.83
185 160 1000 35 10.52 230.21 71.21
Total 8000 230.21 71.21
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1 #5413 Table 1. o TH%.

PRI O 2 B B A i3 572 » 8 1 @ Percolator E; 2> BEEH Sl BEILHK
RHHBERTFFDOE L2 0 Percolator E, it AL (ST k BB [ #B<) Hikc
LR T, RBBBEEE A EER L C(Av 7 i B OB HIRET 2 R 1T » 7o, B AN
Bz OBHEOF RTINS 2 ERED bR AERINCEIEE LB 0K S, AVT O RI%E
BRI OB DD » TR DEXENE L Tk nwic IR LR RWERS b iah » 2.
T ERR AR AT A T & O LIEER dE L, & OREEEB O 1 #1% R Table 2
DI THS.

2. Yy FSHEOEROEELRUBELLE L VIESORE

Vv ¥ T A O R OFEIC BT 2 FIER M MEA TW B I S bbb DT
Bea X LT RRE G oM ARC R TRE K TEAZERIERbIw JTH - T,
BRI ERAPAETZOF \ERAT 2 HEO—DE LTI L ZT W, 157 B~ BE b
2 RIS A T A HEXERH L, Uh LT ERRE{L ik Scholler type ¢ Percolation %
B AN, = ORI BROME THA s ERHET > 2. BlbERIL Table 3 1iRd 40

o« . - A
(v Py EFRCERL Table 3. Chemical Analysis of Tundra
N hY U E =

T %7 bERIHLIC 2 - TH Moisture 16.07

SR EE OB X B ke Dried matter 83.93

# L yulEnc LT gk 4 § Soluble matter in cold water 28.72

a " a ) ) § Soluble matter in 1% solution of NaOH ' 59.55

g b OB DR R L = | Extract by ethylalcohol and benzene (1:1) 7.54

m . .

G O e Ll il & | Lignin | 80.28
3 s g Crude cellulose 3440

HrlmTcEFrLHL, Bl - Crude a-—collulose 24.56

[}
BeiE iy 120 ~ 140°C, 2 & | Pentosan 13.43
. Total nitrogen 0.73

e HE ~190°C T &

Bz 150 [y 2 | Ash 3.36

5\ Lic., BRI § Reducing sugar I2 17.80

AN DIRE, BEE, X Pt Reducing sugar IIP 29.91

e RS, @%iﬁ%%@%fbwﬁ Note : a. tS.ugarfir;Ié};e hydrolizate of tundra with .2.5% solu-

ion o
%t%%ﬁ@%ﬁ%%i@’x@% b. Sugar in residue of the hydrolization, calculating

. by th thod of Kiesel and Semi k
ILHC X » CER L, < vy the method of Kiesel and Semiganwsky

LR Bolii bt o TreBdbnioiibig X VBB HEe X5 EEEE0 BHe T, ©
N O HEBRRE R SO LRI EAS CiEc R L, BERNThERER27 vE=T%H
T TRILEET % & e X » TEML R RS L, Ko+ &, MEIEE WHERE
T5 o ETE, WML (GF1BE(k2 %, HiER 130°C 604y, 282 EipE{k 0.4~0.6%.,
R 150~185°C 15~304)) & R D4&4E O T T85% DR LR L70% OREEHH & RT T & T
b5.

24 LTI & o TE B b4t 28 MIc AiLE & COERg it & Imok L7 L
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Table 5. Saccharification of Tundra by Percolation with Dilute Sulfuric Acid at Various
Conditions.
) | Reducing Sugar in 1000cc of . Reducing Sugar in 1000cc
Run | Time | Saccharified Solution g. | Run | Time |of Saccharified Solution g.
No. min. % Exp. 1 Exp. 2 |Exp. 3 ¥:111 No. min, Exp. 2 Exp. 2
20 1493 1998 2052 | 18.48 ||
40 27.08 2463 | 2256 | 2558 gg g'gg
60 19.54 747 6.72 | 1091 100 5001
80 5.99 410 343 | 453 '
1(A) | 100 5.59 248 250 | 357 ||5(A)| 120 11.28
120 414 2.11 201 | 310 140 5.73
5.36
Total 77.94 6075 | 56.80 | 65.49 160 :
81.
20 2257 23.37 2297 | Total 179
40 19.90 27.33 23.61
60 10.22 1065 11.23 0 28.80 oa08
100 3.25 5.97 461 : o
1(B)| 140 204 5.01 352 130 20.33 741
180 1.74 4.66 320 |5 (B)| 150 7.17 11.74
170 5.11 5.59
Total 59.72 78.99 69.14 190 4.83 5.01
20 18.90 12.36 20.62 17.39 Total 93.60 90.41
40 17.90 26.25 | 2358 | 23.58 o
60 16.13 1613 | 1556 | 1561
2(ay .80 5.35 570 | 562 551 b e
100 3.84 6.25 455 | 468 100 s
120 3.10 474 362 | 423 3 '3
5 120 1.31
Total 64.21 7362 | 7355 | 71.04 () 140 710
20 | 27.27 2537 | 2022 | 2426 160 6.59
40 30.58 2134 | 21.88 | 2460 Total
60 12,53 1508 | 20.80 | 16.15 ota 9145
80 5.11 13.00 729 | 847
3 (A | 400 450 955 | 528 661 N 2418
120 3.21 5.63 445 | 443 130 e
Total 83.17 89.97 80.42 8452 | g5 (D) 150 12.43
40 2451 26.70 25.60 170 9.10
80 19.55 25.95 22.65 190 6.51
120 9.67 14.72 12.19 Total 94.63
s (p)y| 160 959 8.46 903 ota
200 2.74 8.81 5.62 60 33.57
240 2.19 6.01 410 ot 056
Total 69.25 90.45 79.11 100 7.54
20 29.80 2192 | 2405 | %34 |9 (E) | 120 5-3615
40 25.37 2377 | 2216 | 23.75 140 8.2
60 20.74 2844 | 2017 | 2311 160 5.03
100 9.60 9.79 998 | 978
3(C) 1 140 5.21 607 | 694 | 6.04 Total 7757
180 491 5.27 562 | 526 % 3056
Total 95.63 95.29 98.92 | 93.23 110 28.87
20 23.00 25.89 2445 130 2166
40 21.61 2474 2314 || 6 (A) | 150 10.87
60 16.34 19.67 18.02 170 8.13
3 (py| 120 14.92 6.66 10.75 190 6.04
180 11.00 5.59 8.29 Total 106.13
140 775 5.32 6.54
Total 94.62 87.87 91.24 60 33.76
80 30.56
2 BE | EY BM BE || B i
60 12.65 1094 | 11.23 | 1161 |6 (B) | 120 12-29
4 (A) 80 5.97 5.29 461 5.29 140 6.37
120 5.01 4.29 3.52 | 4.26 160 5.06
160 4.86 410 334 | 407 Total 105.90
Total 79.24 7524 | 6968 | 7454
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Table. 4 Conditions of Sacchrification \» Percolation 7Ex N Z Uiz, o

B4 E 23R+ nig Table 4, 5

Run H,SO, | Temperature | Percolation Time
No. 9% o min. (No. of Cycle) DI TH%D. HLEEEI G E2MH
1 (B) 04 170 20 (3) 40 (3) 6/ A Fus7-.
2 (A) 0.4 160 20 (6) 23 LT bk bR, 588,
3 (A) 04 150 20 (6) KBTI OMRVER AT o CHE R FgE
3 (B) 0.4 150 40 (6) e S | R [
3(C) 04 150 (3 40 (B TR VB BRI X - CEiEHR
3 (D) 0.4 150 20 (3) 60 (3) M2iThbLdlk, BEREERC X
4 (A) 04 150 20 (4) DOTEREZHER L., & OEREE
04 170 40 (2) %H3E LT Table 6 & L7,
5 (A) 04 150 60 (1) uimigﬁ%%blg)gb’%% Perc-
0.4 170 20 (5) o )
5(B) | 04 130 90 (1) olation AT X - T Mt ¥ % Bl
0.4 150 20 (5) R BBIB I YT 2% s < 130
5(C) 0.8 130 60 (1) . ,
0.8 150 20 (6) C, 904> (Percolation 11[a]) ok
5 (D) 0.8 130 90 (1) 16, 22 BB iiCit 0.4% Wil ©
0.8 150 20 (5 150°C, 204y (Percolation 5 &) o
5 (E) 2.0 130 60 (1)
2.0 150 20 (5) WL T EI I L 4t BLETEH
6 (A) 04 130 90 (1) 5. FE{LaEX 130°C T Reciever I
20 150 20 (5) P S hAERBIC T v T v —
6 (B) 04 150 60 (1)

MLAEBT 2. = Btk

Table 6. Fermentation of Sugars Resulting from the Saccharification of Tundra

Reducing |[Reducing Sug- Reduci-

Run Conditions of Saccharification Sugars ars Yield Bas- n Suger Alcohol
Produced |ed on Total Sggars Fermen.| Yield from

. . from 100g [Reducing Sug- | 100g of

No. | H,SO, |Temper- Time min. Concu.

o of Tundra |ars from 100g ted % [Tundra g

%  |ature °C|(No. of Cycle) g lof Tundra % % (cc)

04 130 90 (1) 951

1 04 150 20 (59 31.87 66.59 7 3.22 78.22 (11.98)

0.4 130 90 (1) 9.55

0.4 150 20 (5) B 32.83 68.72 3.27 80.?87 (12.09)

2.0 130 90 (1) 9.85

It 0.4 150 20 (5) 33.19 69.49 3.29 78.86 (12.41)

20 130 90 (1) 9.06

v 04 | 150 20 (5) 31.81 66.60 | - ?i ?2ﬁ< 79.09 (11.41)

20 130 99 (1) 8.67

v 04 150 20 (5) B 31.42 68.76 6.49 70.42 . (1092)
2.0 130 90 (1 892

| 04 150 20 (5) 32.21 67.42 6.67 70.55 (11.24)

20 (3) 8.32

A 04 B 150 40 (3) 27.52 57.60 3.51 » 77.36 (10.49)

VI | 04 | 150 2 8% 27.88 58.90 363 | 7548 | 5%
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BB 3 % CILEME s L BT 0¥ %S ok (KHPO,0.2g, (NH,).HPO,0.2g, Mgo0, 0.1g
malt extract 15cc/100cc) + % = L 1C X » CEMEBBICHATE 5. FEE BRI LBHWERIC
ﬁ@(mwgnmm)LQ%%:fwﬁﬁ%@@Lbé.%@%%Eﬁum%ﬁB@ﬁQ%%i
BB C L aCET, P L CHBILE RS OB LI e LCRTE 5o L MR TR
ML DB BB EER BT A ABRENRD B, G o THLRERIE O BIR25EK
Lo TR bia., SEESORMC X » THBEL S5 LN TES.
3. ZEOEBBEERUE LR L VBSORE

FERBLEHICRCERLBOREDICEE & LTHEINRTHE DSBS, AVT FE
LU BRI OAEIES S O I S AL L OB LR AR TR AT ARREE
X bns. BEOTERGSICY- T, BEEERL, 281X - CTHERE T\ BHC R
RS Ui, SENRFHLEBE 3 Bic X - TAKEI R Percolation JEIC X % B %217 - 7z,
WAL I BB R T R CER OB G LR TH 5. R Ot A Bk Table 7 1R,

Table 7. Cellulose Content of Mulberry Tree

Dried | Percentage based on Dried Matter w—Cellulose

Moisture Extract of in_ Total
Mulberry Tree (No. of Sample) o Maozer ngggg a(ri d ]13§n ’(I‘,‘:ﬁillose w-Cellulose Cellulgse
(I) Saw Dust 8.01 91.99 15.09 55.93 39.09 69.83
(II) Bark Dust 7.53 9247 19.82 47.96 39.21 81.75
(III) Dust of Part Left out Bark 8.70 91.30 14.39 56.17 39.09 67.71

FHEGORERL SR U COELEA L BRE LR, 0.4%5BE, 160~180°C, 204> (Perc-
olation 8 ) O MBS & BB LA L Ro k., FHREE R & RCUIR L CEEEE
FIETE 5. BEETEIR 100mg/100cc T, 30°C C30RARE ¥ L 5. FHE Rk Table
8 ICER Lz, % ORERZSE 100 #0 HIER LA AET 5 L3 TE e, 2 LTERFEN
FEELE ORI E LCRBTE 3 2 &R T& e,

Table 8. Fermentation of Sugars Resulting from the Saccharification of Mulberry Tree

Conditions of Reducing |[Reducing Suga- .
Run No. Saccharification Sugars rs Yield Based Reducing | Sugar Y?llc dO}%(r)l)
(No. of Produced |on Total Redu-| Sugars Fermented 180 fm
: H.S0, | Temper Time min.| from 100g icing Sugars Concn. ermente Sa mg 1:
Sampl ot (No. of | of Sample [from 100g of % o P
ample) | % |°C ture Cycle) o Sample % % % (c%)
1 11.36
(D 0:4 160~180| 20 (8) 33.55 83.87 5.06 73.25 (14.38)
2 991
(D 0.4 160~180; 20 (8 30.72 77.34 4.61 70.62 (1254)
3 10.83
7 (D (1.:4_4 160~180| 20 ‘\(8) 3294 82.72 494 71.50 (13.71)
4 (Scholler, __ . . o 16.00
Experiment) 35.00 85.00 80.00 (20.25)

4B L A B T R AT 2 A B R IC &/ ShoCnw B 0 28 anfil 7 5 R %
B2 55X ERS ORMPUFIC L ETH 5 0FOHF S TR T 20ERD 5. Aib
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(1) BREEBPELROEEREICHTDEEBRES FTNOHE
COERGROBMELBT 5. EBICHH Lo/ RTEE O Percolation Eic X » T fE K
Liad 0T (BEE3.5%) % s L (NH),S0, (NH,).HPO, K,HPO, MgSO,, FHkk
R UTEBEH 2RI L £ OEREE C IFTREEY i Le. Bls (NH,),SO,, (NH,),HPO,
R dEFKEL LT 02g/100cc MR RTcH 5. KHPO, 1% 0.2g/100cc 3% 38 7 m
BETH2. ABKEOHRMAERERLTHOLOACQLETHD C Ll dlk,
(2) HRERLADOIHEE
AR A ERREIL L T8 B e BRI ORI AR & R % RSy O B W A2 iy B o = h 5%
DR 2 KHZARIC X BB = B2 bR, G- TRMELE ORGSR B R b0 TH S, ¥
F R VIR DML A TER DO EEIC X o TIPS Lok B A2 50 B jA ¢ SHMc 3L 459 L
e ORELR/T 5. R LRIMEOb DL FH—Ths. BEEEYWE chr I v 70
—~VEHEDOTFEYERA LR L OEBREEERAL2ET 2EE Tl /v, Xic Percolation ¥:ic
XBEM S bbb 2R DREE I - CT I v WEISHSEER IhCWa o 228D, -
NOBER OB AEMC L Ch 23D EEIRS, Bl L~y /—2, 758/ —
AR L, SV — AR EMER LSBT TE ok, LA LERE LTO
L7z DDKIBO% AE M TH B L& HF L. (Table 9)

Table 9. Chemical Analysis of Saccharified Solution of Mulberry Tree

Saccharified solution from 400g of Mulberry Tree 5000cc
Solid matter 186.00g
Ash 17.25g
Reducing Sugar (concn.) 167.75g (3.39%)
Pentose (concn.) 31.75g (0.612)
Nitrogen (concn.) 0.385g (0.0077%)
Residue of Saccharified Solution by Steam Distillation
Reducing Sugar (concn.) 130.55g (2.61%)
Pentose (concn.) 11.60g (0.23%)

(3) BEBPBIEONR=nR=209 557 1~

R=R=Ju 2V VT T 4 —CXEWEINEOTRFECHE, B ORD O BER 21T » T,
PR ODHER L HBRIRA LT 5. Bloo \ CRIEMEBICBEBROZ W RS 72 28t
TR AT o2, FBRERRY P—22~F J— 22 ORI 5 X %573+ Horrocks @
Ry FUVEC EFERALE.

WAUL R AL No. 50, ZE 1 Dent 3FE, BFX 1) 7=/—18 1 k1. 2) ZPx v
13: EFBE3 k5, ) A YyTapewZra—nv1: 78—l K1, 4) ¥YFyv2:
75 J—n3 K 1.5, FEENE Horrocks O~y F¥ vk, BB 1KXTTEHS.

FORPR L R B bEIc & 5 & @ (Table 10), Percolation vEIC X 2 ${kk (FD% |,
R, B ARG KOS FER OmBE AV T B (PR WEE R 3
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Table 10. Successive Saccharification of Mulberry Tree
Run No. of Conditions of Saccharification Saccharified | Sugar Conen.
Saccharification | Hz90; | HySO, | Temperature | Time Solution cc %
% cc °C min.
1st run 0.5 385 160 15 520 0.99
2nd run 2.0 200 170 30 370 1.33
3rd run 2.0 120 170 30 270 1.17
4th run 20 70 170 20 228 1.54
TH5.

ThREDR—S—suaw 75T 4 —D Rf flixREiT Table 11 04 TH 5.

Table 11. Rf values of sugars in various saccharified solutions.
< ‘
. Developer | prenol 8 | Pyridine 2 | Acetone 13 | iso-PrOH 1
Saccha- - \‘ n-BuOH 3 | AcOH 3| n-BuOH 1 | Corresponding Sugars
rified SOlutiOI;\\“\\ Hzo 2 Hzo 1.5 Hzo 5 Hzo 1
179, 42, 58Y, 64 179, 38 Gl
1st run 50 46, 51 ucoseé, mannose,
56 arabinose, xylose
5}
I 20d run 359, 34 111(75 ' 5142’ o, 6 %, u Glucose, mannose,
’ 565) ’ arabinose, xylose
3rd run 3D |47 62 36 Glucose
4th run 355 45% 62 36 glucose
(o) No treat- 42, 47, 62 38 Glucose,
ment 572 | arabinose
I (a) After neu- 42, 47, 52, 62 33, 38 Glucose, mannose,
tralization 57% arabinose
(b) After alc. 42, 51, | 34 ~Arabinose,
fermentation 572 xylose
(a) After neu- 42, 51, Glucose,
I tralization 562 mannose
(b) After alc. 42, 562 Glucose
fermentation

Note : For spray reagent Horrock’s benzidine reagent is used.
1) These spots are suggested to correspond to gentiobiose which is not tested.

2), 3), 4), and 5) These spots are never recorded but these are supposed to be
polymers of sugar.

AW HORH s LCt— =T a< I T, —CTNVI—R, ¥V /=%, TITE
J—Z, ¥Yu—2QFERER L. BRoBERER ZERET TS RERT7 &
J—R, XY U—RTHDH LN LI T, BIINR OFERE bk B 25 F
U B B CROT5% OB B R 7 U, IR RN X 5 < > b — APk R R B
# (D) i THI50% ORERLR 2R+ HEF X LI OFELM KT OBHEORR KL » T
DX o TRBFHBPE &7 o . BIRBHLIRCCTY v F 4 €4 — 2 i spot &R b T
W5, EVVy, 7% —n, KERRICH T 3REE ORI Ofnd 2% spot 56 &R LT
WAERZNEARETHS. F0fh2, 3 DR D spot MFFET B HIAMBE/L 23R D FFEIC I T
HEIREIE T Cfibhs 2 &iIc X » T OER, BN > TEMER e O LR ICERT
%EEBEIND., EEREEORTHEDE E UUEY¥HCR A Shitnwd 0Ths. oh
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Frog CREICH M 2 PR ETH %
4. HEOREREVCEBILRUIE LR K YV ERKORE

FESE, T WL AH R, ) vy —BREEAEYE LCRAO B85 E1 b, L
Eﬂkh(@%@%%%hfbtb.ﬁEifK%?”bhf%t%ﬂﬁ%ﬁ%%%Mﬁwl
2TebDTHD., FHERROE R OBLEB O EL D, % oHE EEc Percolation
EEREA LR & LCOMiELEETA L L, EZOBLEEE3E 2 #H LoEm
Tkt % sk L7z #7 Ly Percolation ¥EIC X o CHIEE B Akl B 218 7 RS0, FE 88, f0s,
RHAACHETE SIEBRRA ET 5. ‘

BEL R R 06 & 4  Ffk7: Percolation S THBRA R~ v VM Fyv & 8 % K
DEEE MBS B W, I X » TEHMLEMT 2 RICT 20 b4 EERRER L e
L. R oRksy % Table 12 TR,

Table 12. Chemical Analysis of Various Kinds of Cellulose Material.

Moisture %Reducing Sugar I %Reducing Sugar II 9 Ash 9%
Hull bran 12.33 18.77 50.32 4.64
Rice straw 13.15 14.93 36.18 16.60
Rice hull 12.20 16.22 38.25 17.11
Bagasse 10.11 25.62 45.39 2.50

LML LCBELRIBER Ml W A2 OB E R AR © 80H KL ¢
MU, ¥BL, HEE4ZORE AR E T2, HROSE L FRCEES O RN 2w, &
TRIC X OB U, FEERRE A N U C48I B 21T L TR BUBR L O IRl O B %
fTo 7. T OkHEIE: Table 13, 14 R+,

Table 13. Saccharification of Various Kinds of Cellulose Material
B . Reducing
Conditions of Saccharification Isllelgggng Sugars Yield
Sample |[Run No. Produced fromRngle?nonéIl‘:)tal
H,SO, | Temperature | Time min. 100g of fr c 1%() g?rs
% °C (No. of Cycle)| Sample g Sa(glnple g 2/0
2.0 130 .
1 2.0 150 30 (D 55.33 80.07
Hull 0.2 170 15 (3)
bran 20 130 (1)
2 2.0 150 60 / 57.99 83.81
0.2 170 30 (3) |
04 | 130 90 (1)
Rice 3 0.4 170 15 (3) 47.13 7261
straw 2.0 130 9 (1) .
- 4 04 ’ 170 15 (3) 47.23 72.85
04 130 90 (1) R
Rice 5 04 170 15 (3) 48.18 69.48
hull 2.0 130 90 (1)
6 04 170 15 (3) 47.86 70.05
04 130 90 (1)
Bagasse 7 04 170 15 (3) 50.11 70.57
2.0 150 90 (1)
8 o 0 15 (3 | 55.76 78.53
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Table 14. Fermentation of Sugar Resulting from Saccharification of Various Kinds

of Cellulose Material.

Reducing Sugars Concn. g/100cc Sugar Fermented Alcohol Concn. xfklcoh(l)}JOYielg, |

Start Final K % g/100cn Cefl?lrﬁ)se l\gla(t)erial
Hull bran 400 0.98 75.50 148 11.10
Rice straw 4.00 1.25 68.75 1.34 995
Rice hull 400 1.30 67.50 1.32 10.47
Bagasse. 4.00 1.06 73.50 144 10.08

ST b2 v P F Vv EBRE o CHENERE CHEMBREE YR LT 21T T
B ot = RGN R OB R A LB © & TR . BRIREHLRE Y FR LD
e L EE A5 T L ob Mk B O M 5 Lo CREE 2 /T » THEM B ORI 2R D
;&ﬂf%t_%%%%%Kmewmn%Klof%k%ﬁ%&iﬁ@4ﬁﬂﬂmﬂ%%ﬂ)
% ORELR 2R L, B OBRE R 34 Z2REFLTW 5. BRSERNT02%7R
L%, 2K 100 25 X 0/ERR & 0o IR RIS, i, Mk, <7 A% 10 TH 5.
o D FERRE I 25 B & VS 4 FENRBELFORL I B RO & L TR ATRTE TH D &5
B5T5.
5. EHEOBBLAIC &3 RIRAEEOE
BES: 0 — L B R B U E 45%, NENi5 %, 7 ) o — ' v 22 %, BBk £ 6.5%, <
v} ¥v25%, KD8BTEBOEAELES L 0% ORBEMIE N O THER L U CTEE
=, DRI EERE S 0B R SN, FREERE LTRTHRLS, & B0
BT AR BERE E Lt bosfIB NS Lok o, EHRBHEHOT
o — AR BT B TR - RS LRI X AR SR B 2, REOBRRE LCAM BT
@ﬁm+%w%§h&m#%ﬂntmﬁ$ﬁ,%%,ﬁ,ﬂﬁ%mgém«s@%?&%n%
B AR X 0EEAEE TEEnb_ Y b —2 (LT © ¥\ Torulopsis & QR RF & {HH I
BERBARTHS LBREIND.
(1) EROBFELEICXDIESRE

Bk Ofn < EpA Percolation ¥EiC X o CHEEKE(L LTI 2B & EH L B0 $hda 1T
ot BHLTE GEESEE R Fle s d0) ik ES ((NH)S0, 0.6g, KH.PO, 0.2g,
K,HPO, 0.032g, NaCl 0.1g, Ca(NO,), 0.08¢, MgSO, 0.14g, # J # = = % % 0.025cc % 100cc

Table 15. Growfh of Yeasts in Saccharified Solution of Tundra.

Run Initial Glucose | Final Sugar Final gsiztug:d Yeast Yield
Reducing | Added Reducing | Consumed| Yeast Reducin from 100g
No. Sugar % | g/100cc | Sugar % % g/100cc Sugar 5;’-/, of Tundra
1 1.216 0 0.191 84.30 0.374 36.49 9.12
2 1.216 0 0.196 83.88 0.391 38.14 -
3 1.216 0.500 0.202 83.23 0.663 43.79 —
4 0o 1.500 trace 100.00 0.718 47.86 —
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@) Fml, Torula utilis % #:HE U 24 REE TR 24T » 068, HERMLR4 %, JhiN:
R 36% D LR L, WEERINC X o it CHEWE OTFERRD D hinh » 1,
T % I ER 1008 DEE 9 A b s . HEEE PRSI Table 15 Th 2. |
(2) BREOCEHPLRICIDIEBEE ;
BEsR oo { 4% Percolation ¥Ei X - CEERE(L Lff—‘é‘mﬂ%{ti&‘%ﬁi% LT BiRE o B 21T
ot BT OPEBENCHE R ER O GE T 5, EEER Y FIR Thid Table 16 T
B%. AIBERIEERS0%, EERERICEITS U EaR L, HEWHE OFER FBD bivish o/,

A

K. Z=]

Table 16. Growth of Yeasts in Saccharified Solution of Mulberry Tree.

Run | Initial | Glucose | Final | Sugar Final | Y825t O ) yeast Yield
No. gsducn;g Added Reduc1(r)1g Con;;}lmed Yeast Reducing from 100g
gar % g/100cc| Sugar % % g/100cc Sugar % of Sample

1 1.005 0 0.200 80.51 0.303 37.64 8.40

2 1.005 0 0.192 80.89 0.299 36.78 —

3 1.005 0.500 0.204 86.44 0.530 40.73 —

4 0 1.500 trace 100.00 0.703 46.90 —

TOCHEREE, BREELE, REOGRMEORPECE L CHICHERE L, ToRERZR X4
Table 17, 18, 19, 20 &5 L.

Table 17. Effect of Concentration of Sugar on its Utilization and Yeast Yields.

Yeast Yield on
Reducing Sugar % Sugar Consumed Yeast Produced Consumed Reducing

% g/100cc Sugar %

1 2 3 1 2 3 1 2 3 1 2 3
0 1.5610a| 1.0052; 0.7552 — — — | 0.060| 0.060| 0.060 e — —
6 1.001 0.698 0.600 — — — | 0.110| 0.112} 0.106 — — —
12 0.801 0.432 0.324 — — — | 0.228] 0.195| 0.153 — — —
18 0.666 0.323 0.248 — — -~ 1 0.310| 0.261 0.193| 36.73| 38.23| 38.00
24 0.351 0.239 0.196 -— — — | 0406 0.297| 0.204 | 35.46| 28.74 | 36.49
48 0.294 0.193 0.157 | 80.51| 80.80| 79.20| 0.453| 0.309| 0.216 | 37.25| 38.05| 36.68

a Initial Concentration of Sugar

Table 18. Effect of Concentration of Inoculum on Sugar Utilization and Yeast Yields

Run Yeast Yield on
No. | Reducing Sugar % Sugar Consumed Yeast Produced g/100cc [Consumed Reducing
% Sugar %
Incub.

hrs. \ 1 2 3 1 2 3 1 2 3 1 2 3
0 1.005| 1.005| 1.005 — — — | 0.021a2| 0.0632} 0.1262 — - —
6 0.738 | 0.701| 0.547 — — — | 0.076 0.098 0.181 — —
12 0.517 | 0446 0.374 — — — | 0.153 0.181 0.221 | 31.78| 32.38| 35.02
18 0.356 | 0.301| 0.255 — - — 0.228 0.252 0.282 | 35.51| 35.79 | 37.60
24 0.270 | 0.259 | 0.226 — - — | 0262 0.280 | 0.309 | 35.64| 37.53| 38.76
48 0.211| 0.195] 2.196 | 79.01| 80.59 | 81.09| 0.298 0.312 0.309 | 27.53| 38.52| 3791

a Initial Concentration of Inoculum
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Table 19. Effect of Ammonium Sulfate as Source of Nitrogen.

- L] =] .
9le B9 28 | Y Incubation
s |93 g£|7E3S 828 58S
Z |gE g gE<S| 2<a LEM 2 12 hrs 24 hrs 48 hrs
T2 o wd o ] Q ,

g %O"S S E|e S% g Ei'é g §3§§ & |Reducin-| Yeast Reducin-| Yeast Reducin-| Yeast
M8 o E E"—-; E“—-; 3 g ¥'g Sugar | Produced |g Sugar | Produced |g Sugar | Produced

ZNn <3 | <3 _<<'cn °en| g g/100cc % g/100cc % g/100cc
1 5 21 100 10 0.501 0.145 0.336 0.250 0.280 0.264
2 5 42 200 20 0.470 0.170 0.275 0.262 0.250 - 0.280
3 5 63 300 30 0.457 0.176 0.264 0.274 0.232 0.294
4 5 84 400 40 0.465 0.171 0.288 0.288 0.255 0.282
5 5 105 500 50 0.473 0.178 0.272 0.272 0.257 0.281

Table 20. Effect of Patassium bihydrogen phosphate as Source of Phosphor.

g Q g Incubation

) )
s |E%5 g |Edfsus
Z 258gc 2588w 24 hrs 48 hrs
o S8 w | S»825 : .
=] oS.ad g |8 & & S = Reducing [Yeast Produ-| Reducing [Yeast Produ-
&= AR TS R | Sugar 9% iced g/100cc | Sugar 9% |ced g/100cc
1 5 0.5 0.332 0.247 0.254 0.282
2 10 1 0.284 0.260 0.230 0.290
3 20 2 0.271 0.268 0.225 0.301
4 40 ‘ 4 0.262 0.280 0.233 0.292

BILIRME OMBEIE 1 4 E Y L2, BB RABRIE % 2 % 4 0% 63mg/100cc
DERRBEEL, BT ERRHREERL LT, (NH),SO, H#sE: L KHPO, # i
WRA30%, 2% TROTHBZLuR ok, 7 LTHREL008 BEFS. 4T AE LIS,

RIR FRCEBMELER & UORE2RS 0, TRE OB bA R S hi B MBS
WO EERNILNOTHARERL LCERTHS c L 28Ed bR,

(3) =—Hi~Ry b—REULIEESE Torulopsis xylinus

XY= ZREG LAY MY OB THARKIES BH LEE LT~ MBS B L <
Wh. R, TBEE, BR, MFFCERCEERTWELD, CHEOBBLE Sk <y | —
2B UTHBERE AT 5 ¢ LR ba b XRE Eh b EELE #2HEOL 0CHh 5. [
RICBEH® B.O.D. kBAL T <y t —2 OFAREEARETE 2. v }— x OFEE/L2
WIFAO—=HEE LTy b — 2L OMWEERHC X » TEILI R 2 2 2 Th D, o<
WA DEROSEETV, BEOHEELRR L, LORELRT - 20,

Table 21. Growth of Yeast in Xylose Solution.

Before Incubation | After Incubation Xylose Yeast Produ- | Yeast on Co-
Strains o nsumed Sugar
pH | Xylose % pH | Xylose 9 |Assimilated %/ ced g/100cc 9
T. xylinus a 54 1580 | 54 0.080 94.42 0.61 40.30
2 b 5.4 1.580 5.2 0.250 84.21 0.58 43.60
7 c 54 1.580 5.2 0.143 90.93 0.51 35.89
T. utils 54 1.580 54 0.173 88.49 0.48 33.43
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. ° N — A VA
Table 22. Chemical Analysis of Yeast. Ric<y b — e R, F%

8 5. 3 T FE Y e
Strains Ash 9 [CrudeProtein 2% | Crude Fat % Lyl A AR TR R
VT BEY BALLASNNY I8
T. xylinus a | 551 47.62 3.96 AT BEIRIC & B AR OB
s b 5.51 4967 2.82 v, HpkEERE D #E% % Torula
P c 4.83 48.07 2.88 .- s
utilis & HoEIRRE L /2.
T. utilis 5.82 43.95 3.20 pRay

< b AEREM (Fve—
= 1.5g, (NH,),S0, 0.2g, KH,PO, 0.2g, MgSO, 0.1g, <7 } v 0.05g, £t 3cc ZE AT
100cc &3 2 X & A B Table 21, 22 KR .

FRMBEILIRIC X 5 R385 Table 23 w3, BI® Bk @ Torula utilis D33 ERIC
HE L CHERER, SEBRIRENIRIFTHD.

Table 23. Growth of Yeast in Saccharified Solution of Mulberry Tree.

Initial Redu- | Final Reduc- | Sugar Cons- | Yeast Yeast on

Strains cing Sugar |ing Sugar Produced Consumed

| % % umed % g/100cc | Sugar %

T. xylinus a 1.005 0.173 82.78 0.328 39.51
s b 1.005 0.191 80.99 0.303 37.32

s c 1.005 0.185 81.59 0.318 38.87

TS A TN (R4 L s OISR 20 Table 24. Chemical Analysis of Distillery

FEMR) 1 X BREal B Table 25,26, 27, 28ic. Waste Liquor.
Rt MBS oM Table 24 1. Solid matter 3.058 g/100cc
e e e YT e S = — Ash ‘ 1.015
S5 BB LG 0 RS BRI A T o D TR Organic matter 2043
RERIK L » TRBELS R, <Y P—203% Reducing Sugar 0.993
e N 0.480
DA LA BT\ 5. AR OF Fentose
Nitrogen 0.084

BIb2PREIEI T B 2 L BRD Bk,
BERICHILEEAEZ 2T 2 bORGFELARNWI D TH» T HKES L LT (NH)DSO, 235%)
T KH,PO, 125 ¥ D BEN o, R UBHRICH QB O X 0 BRI RS ELXE LHD
BREMAESI X5 Th D, MUINLFEBRYCHT 2B RIEIR40~46% T, B RE# BRI
AL, BEHBAVTERIVBLLDERERWD, V12 L v HERIBIEFCO,

Table 25. Growth of Yeast in Distillery Waste Liquor.

Incubation 12 hrs 18 hrs 24 hrs 36 hrs
Yeast Yeast Yeast Yeast Yeast on
Produc- Sugar Produc- Sugar Produc- Sugar Produc- Sugar | Sugar Consum-

Stains Remai- ed Remai- Remai- Remai- | Comsu- ed Sugar
0,

2(/1100@ ned % g/100cc ned % ;;IIOOCC ned % g(}lOOcc ned % | med % %

T. xylims a| 0.085 0.863 0.190 0.781 0.240 0.692 0.276 0.580 41.58 64.63
2 b 0135 0.833 0.159 0.817 0.249 0.682 0.253 0.603 39.31 64.82
2 c| 0.200 0.821 0.273 0.755 0.285 0.648 0.271 0.512 4949 | 56.26

T. utilis 0.136 0.843 0.229 0.763 0.265 0.636 0.244 0.546 44.98 54.62
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Table 26. Assimilation of Organic Matter in Distillery Waste Liquor.

. Consumed| Yeast on Consumed
Steain After 36hrs Incubation Organic | Total N’?&tgﬂ N %)i?rsgm;leld Nitrogen
S Solid Ash % Organic | Matter Organic (yge /lo%cc on Total
Matter % | Matter %, g/100cc | Matter %| 7° g Nitrogen%
T. xylinus a| 2.281 0.883 1.398 0.645 41.37 0.058 0.027 31.48
7 b 2.326 0.802 1.425 0.618 40.91 0.056 0.028 33.49
s c 2.366 0.910 1.456 0.587 46.13 0.059 0.025 30.16
T. utilis 2.339 0.{357 1.482 0.561 43.49 0.057 0.027 32.07
Table 27. Assimilation of Pentose in Distillery Waste Torulopsis xylinus % T. utilis
Liquor.
CHLTEECTH> T, chifd
Pentose Concentration % Pent . . _ .
Strains 7| Temose FI L CBED D AR B Rk % 5
Initial Final Consumed % )
T & DEER RS,
T. xylinus a 0.470 0.111 75.26
1 U T RS R
s b 0.470 0.116 79.85 HER v T BRI & % R
» c 0.470 0.090 76.45 Exix Table 30 w34, [MBEHRIZ
T. utili 0.470 0.096 79.49 - S
o WA X - Tl SO, B EL
Table 28. Chemical Analysis of Yeast
Strains Moisture % Ash 9, | Crude Protein 9% | Vitamin B; 7/g
T. xylinus a 7.80 8.70 ‘ 40.25 6.9
2z b 8.00 6.90 | 43.56 10.8
2 c 7.90 6.80 40.24 8.7
T. utilis 7.95 7.90 39.37 7.8

BIKCHRIL TR L. Z0#
Atk Table 29 1R

Table 29. Chemical Analysis of Sulfite Waste Liquor

A Before After
%?ﬁmgﬁﬁ D ﬁﬁﬂ D3 L\K‘E T 26 Treatment Treatment
9] ﬁ%%#%mi%*ﬁ@?ﬁ 7](% H ﬂ.ﬁ Acidity - 2.15 cc/100cc
X 3 134 3.8 40
DT R DR B 7e B %G b
DB DEBIC Rz 575 Solid Matter 13.848g/100cc | 14.090 g/100cc
BAH2 Az 5H oo, HEER Ash 0.988 1.030
REVX128 ¢ % 4 Cd » ¢ Tor- Organic Matter 12.860 13.060
. . o Nitrogen — 0.012
ulopsis xylinus C 7% Hol ik & Reducing Sugar 3.235 3.280
vt B U B 6g O Pentose — 1.150
. . N Free SO, 1.980 0.990
B, B EEES Lignin . 4453

42.72%, WIK436.20 % Tdh » T
SRS & LCRIATE 5 2 AR bive, MEGRO M ANCY » TAREERAO T IR A
BET5c L, ¥RAFEMUHOMEKR S L 2 A SR T 5 &, HEREO BT
SHETH L ENEL TS,
(4) —FFRteiHF Rhodotorula mucilaginosa Var. [CFT
T % 4 5 T B D& B BEIC T L ST 4%, SISO A BRI 2 ok KB STl <
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BHFEhseS TR IO\ b 5. EHHE GINEEMRE LR, DB X - TR0 EXRD,
77 e F v OERBELIFREA & LIBEOBR 2 B EE Uk, SEERL A LU CARE
i X 2R EEOFHEZIE L, RERL LTy o —20RARED bR, KT
CHHRER SV TRKC & 2 MIEEEO AT HAC L, chFFCB¥ 2 E5 MR 2 KIC R
e
SRFEC X B, A0 F Y O (Table 31)
HARE KH,PO, 1g CaCl, 0.5g Sugar 30g
MgSO, 1g FeCl; 0.01g B, 250g
NaCl 0.5g Asparagine 2g Water 1000g

Table 31. Fat Production from Sugars by Rh. mucilaginosa var.
Yeast Produced | Content of Content of
Sugars Fat-coefficient
g/100cc Fat % Carotene 7%
Glucose 0.904 35.75 10.77 3.50
Maltose 0.941 34.75 10.90 3.20
Fructose 0.913 35.12 10.69 3.60
Xylose 1.082 25.44 9.18 2.78
Sucrose 0.879 20.50 6.01 3.82

Fym—x, WHEBEEEED . REERT A AT XY, Fus v, 7Y vy R,
(NH,) S0, rilivs, CN W H4HE & 7 2 27 £ v KA C40~5003 itk ltiE, WIE S8, »
nFvERECEET—ETHZ L 2Hl 5.

Fyo—2FRFEE LLEEOBIEEE (Table 32) .

ARy v o — 22 REHE UCHERAL, MR ECH 282 Rt 5 2 Bk
FEHEERBL..

Table 32. Growth of Yeast in Xylose Solution and Fat Production

Run First Incubation Secondary Incubation Yeast Content Fat- Sugar

No. S5 sonen Inubation Added. | Tmoubation | ZRGE TR mcient] g i0bee
g/100cc

1 3.000 3 | o 0 1.129 38.7 146 —

2 3.000 3 ‘ 0 1 1.076 4.2 144 —

3 3.000 3 1000 1 1.592 53.6 21.4 -

4 3.000 3 ? 2.000 1 1721 58.4 20.1 0.36

ERO 2 EERAR X 0 SRR TR v o — 2 RN EBER O DI B bR D & LR
0Ny (W el

5% OB LI X 5 mIgLEEE (Table 33)
%ﬁ@Pammmn&w;5%%@%%%%@%L1@@@%ﬁ&ﬁot.%m@%ﬂm@
HBLE DY U RS & UCHRA ORR A LRI L. Bl ERICIG 505 < 2 By
RBEEFT LT - .
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Table 33 Growth of Yeast in Saccharified Solution of Mulberry Tree and
Fat Production

Run First Incubation Secondary Incubation Yeast Content Fat. Sugar
. . Prod Fat R Remained
No. Suga/lrl 0%(:;cn. Igglelfa(tig)}x} (ngzze Itriléllél’)a(‘;;o; g/ololgccid of 9% a Coeffecient g/100cc
g/100cc |
1 3.000 3 0 0 0.880 44.1 14.84 0.400
3.000 3 1.000 1 1.273 46.5 16.40 0.390
3 3.000 3 2.000 1 1.117 42.2 16.23 0.481
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NERIEICBE U CEF 7 2 1T o T 2 B FHIE WD D & ZE XN %,

6 % =

DLE OB TEBE BRI T CER R I Ui 0 R e TR I i %
LB TCETORERZRAAL LTS,

AP R CREER, 4, T, W MER <S4 2% OSME R & BRI
FEIE T U < 888 L &(ey 7 Percolation #:c X » CHEL L, < THERE 3 B Lk
MR Z A2 IC L, EFINTWEBEHELBERC X » CREELT 2 & &R iR b5 =
X O, RKICTTHETH B - &R Lis, & S ORI BB L L R T8
B D>t — 2R BNEERIT 5 & & 0T R b7V, ZOTRMmHE LR D,

CNEORERN D C OWE R RET 5 ICHMEE ORLIC Y » CRRE TR B 5 s
CREDOHMCLBOFER2ED % 2 L RECMNLGL2ECERT 2 55 HH ©
ETHAHS5. NBEHEOTESNC X OAM I OEABR, ¥ oS Bl EE B2 HE R+ 50
BUTHY, HEBREER L TOEN R LE ke 5 Percolation ¥Wa AT <E TH5 L%
255, KRR THFER L HCEREECR AT RERZHOT L, T0Mho FH k¥
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