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PRBORECHET 2P % Giom

ME7 27— ROHRE7 2 7 — OB
BEC I BT (HD2)

X B T KB B B (RIUAE R (B )

# E
ATEREY REL UTHIE 7 2 5 — Y OIERICDWTIT DI, ASEIIMET $ 9 -2 & RRE7 1 9 —2 &
DEATC S 2BHEEBCOVWTHREULIZADT, FEUTHET 2 7 —E2RICEAL LY, RRE7I5—%
B EICHEIMUICH AT DV TEER DI,
o M7 : 5 —id Bac. mesentericus, RIRE 7 2 5 — L Asp. oryzae 0-10-1 & Asp. usamii R-1-2 DEZE )
hIRBL T, FABOERBIEREICERUIGED Th 5.
X B o =
1, a7 I F7—ERUEREe-TI5—EORSBERC L 398(LER
ASEERIS Bac. mesentericus (D q-amylase & Asp. oryzae 0-10-1 O a-amylase % FH5l T —j&GZ ZifigeED
BT X 5BEREILIER2EER LI GE1KR).

Table 1. Saccharification by the mixture of bacterial a-amylase and fungous e-amylase.
a) At pH 6.2 and 62°C. ) )

pH 6.2

Bac. mesentericus ji{g;n(;::lyazs? Buffer pit(ﬁos::::cth vlv);:;r Saccharification rate (%)
a-amylase (cc) (cc) SOl(lézl)on (cc) (cc) 1 hr 3 hr 5 hr 20 hr
2.0 0 10 20 2 31.45 34.12 40.50 47.14
1.9 0.1 / 1" " 30.17 33.82 38.96 45.76
1.5 0.5 % u " 29.96 31.97 36.92 43.54
1.0 1.0 Iy u " 28.71 30.06 34.16 37.24
0.5 1.5 " o 7 28.18 29.76 33.47 35.23
0.1 1.9 i " 7 27.77 28.42 31.57 32.68

b) At pH 5.4 and 50°C.
4 pH 5.4| ,, . ] . . .
Bac. mesentericus | AP 0Y2ae | g ot 29, Sweet | Dist. Saccharification rate (%
a-amylase . |potato starch| water

a-amylase (cc) (cc) SOl(lég;) n (cc) (cc) 1 hr 3 hr 5hr - 20 hr
2.0 0 10 20 2 25.46 25.96 26.17 29.16
1.8 0.2 % " l/ 25.76 28.38 29.88 31.94
1.4 0.6 I " 7 25.85 31.50 32.92 36.14
1.0 1.0 7 " I 26.03 34.14 36.98 42.67
0.6 1.4 uy % 7" 26.32 34.34 37.91 44.45
0.2 1.8 7 " 17 27.02 38.46 39.47 46.59
0 2.0 " " " 28.45 39.45 41.25 48.21

AERORTMLE 1| £ a OpH6.2T62°C T2 Bac. mesentericus a-amylase DVEFHDSHENTZHICHBEROS
WHSHE LR L, 2K U THEZEZ Db OpH5.4T50°C T3 Asp. oryzae a-amylase OEEFEVEFIDSHEIITIZD,
HOBERDOZ § OVEVEILRZRL TS,

2, a7 I 7 —ERUSRREL-7 I 5 —EDREBEC & SWMILEH

Bac. mesentericus (> a-amylase r Asp. usamii R-1-2 > p-amylase % FH#1 T, ZEDORA{T S HBBOK
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Table 2. Saccharification by the mixture of bacterial q-amylase and fungous p-amylase.
a) At pH 6.2 and 62°C.

.. |pH 6.2 o : ; i %
i‘f‘;m";‘i‘;es’ge'(iccu)s /fl}{g;nz;:laargz;z Sgll:fie;n pgt a/zoss:f:fcth ‘?;f(t:r Saccharification rate (%)
(cc) (cc) (cc) (cc) 1 hr 3 hr 5 hr 20 hr
2.0 . 0 10 20 2 13.68 23.29 29.58 35.07
1.9 0.1 " % " 15.89 34.03 34.75 31.54
1.5 0.5 uy 7 " 16.63 25.88 38.08 74.17
1.0 1.0 " % " 17.37 29.58 48.43 77.07
0.5 1.5 1 7 I 19.22 38.66 64.66 82.61
0.1 1.9 " % 7 19.05 39.08 60.27 80.76
0 2.0 " " " o 19.52 37.08 51.27 76.46
b) At pH 5.4 and 50°C.
Bac. mesentericus Asp. usamii %Huﬁ‘i;-z 2 9 Sweet | Dist. Saccharification rate (%)
a-amylase (cc) -amylase solution [Potato starch| water
(cc) (cc) (cc) (cc) 1 hr 3 hr 5 hr 20 hr
2.0 0 10 20 2 15.89 18.12 21.81 32.16
1.9 0.1 " % i 16.44 18.86 23.29 36.24
1.5 0.5 u” 7 7 16.56 19.22 27.36 43.81
1.0 1.0 " " % 16.64 23.66 32.53 51.76
0.5 1.5 i’ " " 16.86 27.73 36.97 48.42
0.1 1.9 " " .o 17.01 30.69 41.78 63.61
0 2.0 " " 7 19.63 32.45 45.32 65.74
] LEORBD L BEK T D & KRROE 2 Ka RO I3IT Asp. usamii @ pamylase %%  TINL 72555 AL,

RUENDI, HORREOE T2 f-amylase OBILEEKNDRIITC & BRSSO EES 5, AU LEEoi
RiR e B9 5 L pH6.2T62COBAVMNIRERER LU TN B DRVII D BEESET 5120 ThHA S,

3. a7 I F—HDERR~LREL-T I 5—EOFMeE & MEIEE & DEIME

Bac. mesentericus D a-amylase % FIUNTEEEER %700, —TERR % 30T Asp. usamii R-1 2 > S-amylase
BPRMUT, MBEROBAIC Y 2 BEEILR2HIEL 7.

Table 3. The relation between the saccharification and the time of the addition of bacterial
a-amylase

a) At pH 6.2 and 62°C.

Bac. mesentericus %Huﬂg ;2 2% Sweet | Dist. ':Iatlirgiii(g?x :)l}e Asp. usamii Saccharification rate (%)
solution [POtato starch| water B-amylase B-amylase
el €9 e | @ | o | Tdme [Time| e Lhe | Shr| Shr
1 10 20 2 A% 15 1 34.91 | 44.90| 48.07
" " I 7 P 30 I 33.13 | 44.61 | 46.83
" " % " R 45 oy 30.86 | 44.05 | 46.48
" % ” 1y Br 60 7 30.82 | 44.00 | 45.94
" " % " Or 82.5 7 30.13 | 43.34 | 45.47

Remarks : V= Violet, P= Purple, R =Red, Br= Brown, Or =Orange
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b) At pH 5.4 and 50°C.
, . Time to the ..
Bac. mesentericus 1}3Hﬂ§ -2| 29 Sweet | Dist. addition of Asp. usamii | g, charification rate (%)
sollil tiecl;n potato starch| water B-amylase B-amylase
a-amylase (cc) TIodine | Time
(cc) (cc) (€©) | eaction| (min) (co) lhr | 3hr| 5hr
1 10 20 2 A% 15 1 38.20 | 41.19| 48.54
" " 7 7 P 28 " 40.97 | 41.13 | 48.15
i 1 1" / R 45 " 37.98 | 40.23 | 47.28
7 7 " I Br 60 " 36.82 | 40.03 | 47.08
i 7 i " Or 82.5 1 35.29 | 40.00 | 46.16

B3I RIZR LML ME e-amylase EA%IAD T 6 HIKD 12 ECRIRE p-amylase 2 INA 727505 FE{LERDS
v, MFa LbdEDORIERIENDIRIRE pamylase DYEACIZpHROEBVE L TH ST & %2RT
bDLES.
4 MEa-F IS5—EERD~NTIMT 5 RRBB-7I5—EoRAEE (LR L OBE
Bac. mesentericus (D a-amylase % U NTEEERZIT300%H Asp. usamii R-1-2 D p-amylase & DEIEH
BB ATHBRLU., BRIEBRERSCCTTOIN. \

Table 4. The relation between the saccharification and the proportion of fungous
B-amylase added to bacterial a-amylase

a) Constant amounts of Bac. mesentericus a-amylase and various amounts of Asp. usamii f-amylase.

pH 5.4 After 30 min.
Bac. mesentericus | Buffer Asp. usamii
a-amylase (cc) |solution p-amylase added

22, Sweet | Dist.
potato starch| water

Saccharification rate (%)

(cc) (cc) (cc) (cc) 1 hr 3 hr 5 hr 20 hr
2 10 20 7.0 0 39.09 | 54.37 | 55.67 | 69.66
/" 1 7 6.5 0.5 39.82 | 54.73 | 55.89 | 78.19
" 1 " 6.0 1.0 40.25 | 55.45 | 57.97 | 78.88
" It u 5.0 2.0 41.94 | 56.51 | 61.13 | 79.62
" " n 4.0 3.0 45.06 | 57.93 | 61.84 | 79.74
" 7 // 2.0 5.0 46.06 | 59.53 | 61.92 | 81.04

b) Various amounts of Bac. mesentericus e-amylase and constant amounts of Asp. usamii B-amylase.

pH 5.4 After 30 min.
Bac. merentericus | Buffer Asp. usamii
a-amylase (cc) [solution B-amylase added

29, Sweet | Dist.
potato starch| water

Saccharification rate (%)

(cc) i (cc) (cc) (cc) 1 hr 3 hr 5 hr 20 hr
0 10 20 7.0 2 33.41 | 34.81 | 46.92 | 55.09
0.5 " " 6.5 o 35.55 | 36.25 | 47.63 | 54.65
1.0 " i 6.0 % 36.25 | 36.61 1 47.35 | 48.63
2.0 i " 5.0 " 36.25 | 36.61 | 46.05 | 47.24
3.0 - I 4.0 " 36.61 | 36.98 | 45.49 | 46.56
5.0 " " 2.0 % 37.32 | 38.61 ! 44.78 | 45.49

LRROE+FK 2 I —TFEROME a-amylase TEA IR TINE, BRPRICUIRRER-7 1 7 —€¥2AT
HERUT, ZOREIE Bamylase 2% L INA TS OMEELRMSEL. RUERPDODBROWNIME -7 25— ¥
2EAOBRPMA TIEAI TR TRRER-7 § 5 —¥OFERENA T LRI ENEFEERD LI,

5 MiEe-TFI5—HEB#ErPHEEE L CRREF-F I 5—ELEH BB OR{LE

AEBII ) Bac. mesentericus a-amylase TpH6.2CYER 3@ T, 3093%pH%Z 4 T Asp. usamii f-amylase
YERL, BHEERRHIOIL, COBOMSEIEAREEZ62CE LI,
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Table 5. Saccharification was measured by the following process : after the action of bacterial
a-amylase pH was changed and the fungous S-amylase added
B teri Initial pH6.5 |After 30| 2 95 Sweet | Dist. |Asp. usamii Saccharification rate (%)
ac. misen ericlS |1Buffer solution |min potato starch| water | f-amylase
a-amylase (cc) (cc) pH (cc) (co) | (co) lhr | Shr| S5hr| 20hr
1 10 6.2 20 2 1 20.18 | 30.03 | 46.25 | 60.92
” 7 5.8 " " ” 22.76 | 35.24 | 55.42 ; 70.47
" ” 5.4 " I " 33.39 | 34.36 | 56.25| 70.92
I " 5.0 7% " % 24.55 | 39.81 | 59.09 | 72.27
Y " 4.6 " " ! 23.49 | 30.83 | 49.18 | 60.19
AEBRIC X1UL, MIE oamylase ZpH6.2THEAR LY, % DOOSEICPHAZA THIRE famylase % )

PIBHEORBEPHIZS.0TH 5.

6. MEe-F IS5 —U1ERE BEEAZMELLCRRES-7I5 —HYEEREEGQom s

Ml a-amylase 2YEAR LY, —ERBERIINC L Y OBROHE 25 1LW U TRIRE f-amylase %2 {ER]
UToBE & RO 56 & OFELER2 B U 1o, fFRREIZ6ZCTH %,

Table 6. Saccharification was measured by the following process : after the action of bacterial a-amylase
the enzyme was destroyed by boiling, and then the fungous §-amylase added

B ' 29, Time to the
ac;. .., PH 6.21Sweet | Dist. *q-amylase addition of |Asp. usamii Saccharification rate (%)
me;sen e;wus Buffer |potato water B-amylase B-amylase
@ a?gzr)asc solution [starch|{ (cc) |treatment | Jodine | Time (cc) 1 h 3h 5h 90 b
(cc) (cc) reaction | (min) r r r r
1 10 20 2 + v 5 1 6.17 8.49 | 13.10| 33.90
" y % ” — Vv 5 % 6.27 8.49 | 12.51 | 28.10
" " y % + P 8 7 7.02 8.44 14.73 | 25.41
% " " y — P 8 % 7.44 8.07 | 13.81 | 23.80
I // " i + R 12 " 10.73 | 12.07 | 13.55| 23.05
) " 1 " i — R 12 7 10.70 11.99 12.69 | 22.81

* Remarks : + destroyed, — not destroyed.

86 RN { MBS a-amylase OYEAB—EIEL THOMBRIEA 2EIEE Lo TERIRE f-amylase %
BWINU 125 bR DS S,

7. BRORELHEE-T I 57 —ERURREL-T IF7—EC L oM{ERL 0K

a) PERD ERITHEN 2 % HEBRNMB 2 A, TOHEARICL Y ZFEREDOEE® DL Y, Bac. mesentericus
a-amylase %550 YEFAE U o 2988 Asp. usamii f-amylase 2EEGU THLRZIEL 1o, BMFEIEAREZ
62°CThs (BE7HR).

Table 7. The relation between the dilute starch solution and the saccharification
by bacterial a-amylase and fungous g-amylase.

Bac. mesentericus %Huﬁgrz pgtea/? oS::::(fh v?;:;r 2:26 rutfz;zliris Saccharification rate (%)

a-amylase (cc) Sot‘ég)on (cc) (cc) afggé?iyl?;f) lh'r 3 hr 5hr | 20 hr
1 10 25 2 1 25.26 | 26.23 | 29.33 | 39.73
0.7 " 20 7.3 "y 24.18 | 25.69 | 26.74 | 37.06
0.4 " 15 12.6 " 23.97 | 25.50 | 26.01 | 36.52
0.2 " 10 17.8 " 20.06 | 25.23 | 25.54 | 35.81
0 " 5 23.0 " 19.93 | 24.97 | 25.43 | 34.14
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ExROW BRI BT bE R,
b)  WFIIIW R AV T ERD S AR U CHBESROIE B 21T L BHMER 2RI U e, BEMERIZS0CTHo
7z (58 %FKa, b),
Table 8. The relation between the concentrated starch solution and the
saccharification by bacterial e-amylase and fungous g-amylase.

a) Various amounts of Bac. mesentericus e-amylase and constant amount of Asp. usamii §-amylase.

Bac. merentericus %Iiﬁ:zr‘l S‘:t(;f‘;hpgttit 07 v?af::r jg?rufa};rrugi Saccharification rate (%)

a= mylase (cc) 501(‘(12’)0“ @) | (o) | (eo) a’f;g;’yl;‘;g Lhr | 8hr | Shr ] 20 hr
0.5 20 1| 50 | 7.0 2.5 46.79 | 52.56 | 77.18| 87.73
1.5 " 3 7 6.0 7] 29.90 | 38.72 | 54.04| 58.72
2.5 " 5 | 5.0 " 28.47 | 30.15| 38.98 | 47.92
4.0 " 8 | # 3.5 " 24.14 | 30.06 | 37.63 | 45.61
5.5 " 1| 7 2.0 " 20.14 | 27.22 | 34.38 | 44.33
7.5 " 15 | # 0 " 18.61 | 24.96 | 34.13 | 43.0I

b) Constant amount of Bac. mesentericus a-amylase and various amounts of Asp. usamii B-amylase.

pH 5.4 Sweet potato . After 2hrs e
Bac. mesentericus | Buffer | starch sol. ‘?;f;r Asp. usamii Saccharification rate (%)
-amyl i - A

aramylase (cc) S°l(2£‘>°“ (%) | (cc) | (co) a@ggy‘g‘;g) Lhr | 3hr | 5hr| 20k
2 20 1 50 7.0 0.5 46.00 | 69.00 | 74.94 | 81.76
" I 3 " 6.0 1.5 41.81 | 52.12 | 66.00 | 79.40
i u 5 " 5.0 2.5 26.83 | 37.82| 50.84 | 73.60
uy " 8 " 3.5 4.0 24.59 | 31.51 | 44.53 | 61.32
" " 11 I 2.0 5.5 22.58 | 30.14 | 41.50 | 57.48
" " 15 I 0 7.5 20.44 | 27.94 | 39.90 | 57.69

FRBRCTRIENOBEEE CHAMARIEAZHRLIZOTH 5, ZOBERE2 L BENEOBSOELED
ABTH3. .

HILE 7T ZRROEBERD a RU'b DM ERAET 5 & ZEOBHEE I BNO—EBECRES D b By
TR UTH ZDORELRIIEL 2 5,

] B

1, #HB§ (Bac.mesentericus) a-amylase & RIRE (Asp. oryzae) a-amylase DOEEBFE T L 5 BtreRIZ pH
6.2T62XCTIIMB -7 R 5 — CERBV D HDHILELE , pHS.4THOCTIRIRB -7 t 5 — Y RER
DENIRE LR, '

2, ¥4 (Bac. mesentericus) a-amylase & RIREH (Asp. usamii) p-amylase DEABEFIT L 2 B(LEBIT AR
B p-amylase 2% A TTTHFECRO NG 5. CHUDRIRE -7 1 5 — ¥ OBLVERN RO C & %RT 4
DTH5,

3. MBS (Bac. mesentericus) a-amylase TEIMEL2TT I & XICHRIRE (Asp. usamii) f-amylase % ini Thi
1258 2 H 6% DRI Z 2~ BV TR,

4. MB (Bac. mesentericus) a-amylase TR 175 BACTOPL BWINT 5 RIRE (Usp. usamii) p-
amylase DBYZOBEEN L 53,

5. KB (Bac. mesentericus) a-amylase T3 % Oig3 5 pH6. 27305 EH x4, DB TEEDOPHS 7
THRIRE (Asp. usamii) B-amylase % {EfH 3272 & XpH5.0h35 3 BULBLER R U

6. MIE (Bac. mesentericus) a-amylase % VEf 3T EBICENL CRERIEM % 1k, RICRIRE (Asp. usamii)
p-amylase 2YEFIIR2 L EBIL IV b DI L TILRIZBIFTH O,
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7. BOEE L 22 BbT A (Bac. mesentericus) e-amylase NRUSRIKE (Asp. usemii) f-amylase (DR
SBEERAOMICIE—EDBEZN DY, MLEECEIARRE S IBREBEIEOV-TIUTRL T BERIIE

U,
(FAF3LEI0A I3[, 45 8 M KRR E R FEIRIC TIHERL 1)
o iy

D) K%, #1%: Ak, 35, 188 (#H32). (A% 32, 4, 16 Z#)

o f BiTE T 5 M GETH
AR OFfnps Callistephin O BEFHIZ R4 ¥
s 58] = BE  CRmmTassatse)

I # =1
B & AU ¢ Callistephin O @I Mi 3 ¢ IHEEEN T ISR DB 2 A LT, BEORINZ pHOET
Rz USRBE 2 A, BEED O X 5 B4 4 v ORE Y HOTEISEMT KT 2T, ARid Calliste-
phin OZTEERM 2R B, —FBEBEICIST AEMINITRED 2 OBRCRIT TR EL LERES T LY
WHELCLOFAELILADTH 5.,
T EERMEBRUAE
EERFEHI BTV RRE1954EFER 1> 5 K8 U 72 Callistephin /LD 5 T-53 D 1 IEHITHADON/S00 A TEERHH
BPIMATEET ANV EZ — 2B EDOWEIZT 2EOCHE LB E PHEL, pHIGHAHAZEINT LRI,
I % 88 B &
1, [eRsERD B

Yad
1) —ERMEAFIIESER « Fig. 1 3ER2 JEE L Te _ _
— , o7 N/50 monobasic
ORERBRUIZE DT, AW TpHOENT & saturated fatty acids
. N L S L _ort H
= IR WCH31T 4 b T \ p
: K32 FRONIVE, KRGS 5_%2;‘6&ka . ol . Formic acid 0%
’ &7z, Wex n-Butyric acid {3 Acetic acid 2@ ¥, & <7 ... Acetic 7 (3.36)
2Lt a--- n-Butyric 3.34
BRI H/MAE H K ThH DI, oé g-rm iI;o-{l/ayl?rcian/ic " E3.38g
2) HSEHEAIFIS M B : Fig. 21 /R34 &, Oxalic “—-;. ;}f;_i_;;\\‘ « -— n-Propionic # (3.37)
acid (ZIEEROD i iT T BEABHOTS WG % BEERL 7. AR
Succinic acid (3EEHEZ BT 2R P AU, 5F osf
B0/ 2R, FEEIFERPG L, HEARCHELET o2l
KRR TH DI R T r e
3) FFUERETRINE VBOKE  XXICOHER e
) ) T Fig.1. Effects of monobasic saturated fatty
1~2 5 H3 HREHML, Ascorbic acid § {#7 |- Fig.3 acids on the extinction coeflicient
AN, SO DOAZLTREDEE LT of callistephin solution at a concent-
BET § OB ration of 1/10.000.

Fig.3 & Fig.1, 2 & % Hlcniidd 5 & CETFH AN THiuL OH %25 1 7 & MO E b REEWD 5 L BAS.
Ell% n-Propionic acid & Lactic & ®B8{%, Succinic, Malic, Tartaric fjOH# TR I NS, T2, ARCE
THRABTHIUL Carboxyl DB VR, PHBEL LD THREEEZRIZT ST LIIMNTDH 2.

4) HEECIIER:UEOBRSHLEICCETF 44, Carboxyl #2 526358 E25DCHTF2 HTH
Acetic acid & 2HBIUTC.

Fumaric, Malic, Tartaric {335 pH P3MELI T 558, REEFE SR HIUTDTFRIZ/NTHOT L ADTIRHS
b Y, Succinic & Acetic & TIZRIUN/S0T & FTEDAEE/NS { pH B ENENT )5 THRECH DI
Succinic @73 HHIC Callistephin OEFNCTBEY D 5 & TIN5, FTH COBIBERCEHER I,
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