00000 dodododoooondo(2)

00 000000000 =Report of the Food Research Institute
ISSN 03710653
ood oo,00
oo,00
ooog,0d
Ramachandra Rao,T.N.
ood oooooooo
a/0 190
ooooo p. 141-146
ogooo 19650 301
0000 oooddoooooobooooooooooobooa QAO
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oI\grinnowledge

Secretariat



1 FEEHEZREALT I RBRAOAE

(B2%) EREZEORE

ARHIEER - SR -

“T.N.

BB CTA v FETEOFER IOV TRE
Lizts, EBIInboFEYE - CEEEE K
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1. & &

1y FESABHEML RN I -HETER.
FERED oW EDICKERE 72, ZNHD
BEOBERE L UTOMEEIE 13 cifiEL <
WEDR, FORSHEFIEE1IRDOEB D ThE,
H1E

7k f:x g b B OIK

73 % BB o
Horse gram 11.8 22.0 0.5 57.3 5.3 1.1
Green gram* | 10.4 24.0 1.3 56.6 4.1 3.6
Black gram* | 10.9 24.0 1.4 60.3 — 3.4
Cow pea 12.0 24.6 0.7 55.7 3.8 3.2
Bengal gram* 10.9 24.0 5.4 56.3 — 3.4
Thur Dhall* | 15.2 22.3 1.7 57.2 — 3.6
Field bean 9.6 24.9 0.8 60.1 1.4 3.2
Ground nut 7.9 26.7 40.1 20.3 3.1 1.9
Soybean 12.0 34.9 17.0 26.8 4.3 5.0

ok AR & T BER% TRT.

2. RERAE

4 v FEORBULEIIE RO BRICS L9 E, K
SiF1220°CCLORERT, & LIk 110°CE3043 4778 - 72,
F1330°C 2 HEBOXE, SERaE s Ay, B S
EERRE LT 5 7Bk 45~5096 L L, AEIX T %A
HIHFELTRESESTHIMMID - T otz B
HEZ8CTH L, WE, REOHTIZEREELL
NS LY, SFTHEE pH-ME - BEL - &
S OKEHER hrE-LER o BOUE -
AT« BTV T TR ST 12 &
o 1ze —HEIOHEAR 1 ~2kgTh D,

3. REEBIELOEHICHETIEOERE

F2 e IRIRTEREIS T Kus0%, ffx
7%& L, 28°CCIOH B & 177 » TRAEAED

i o7 R

TwFXNY KT e FA

BFRE UTo#E & ke,
F2ER FEHES
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A5 6B RE BK 30
(8) (g) (8) m) (%)
Thur Dhall 1000 275 96 0 62
Bengal gram 900 275 100 150 52
Horse gram 800 275 90 120 56
Cow pea 950 275 100 120 57
Field bean 900 275 98 120 56
Black gram 1000 275 96 59
Green gram 1000 275 96 62
Soybean 1000 275 96 0 62
FIH FHEELE
W& HOFE iS4 AE
% %
Thur Dhall 5.6 4.0 51.4 6.9
Bengal gram 52 4.0 49.3 6.9
Horse gram 6.0 3.6 50.8 6.9
Cow pea 5.4 4.0 52.2 6.9
Field bean 5.5 3.9 50.9 6.9
Black gram 5.4 3.9 49.2 6.9
Green gram 5.6 3.9 51.4 6.9
Soybean 5.6 3.9 51.4 6.9
B4R RERS
pH el gl
OF 50 10m| 08 5H10[ 0F 5R10H
Thur Dhall | 5.36 5.34 5.28 3.0 3.8 5.0/ 2.8 3.9 4.8
Bengal gram | 5.20 5.20 5.20] 3.2 4.4 5.2/ 3.2 4.2 5.4
Horse gram | 5.38 5.38 5.34 3.0 4.4 5.7 3.0 3.2 4.0
Cow pea 5.50 5.46 5.30] 2.5 4.6 6.5 2.6 4.7 4.2
Field bean 5.45 5.38 5.20 3.2 4.6 6.3 3.0 4.4 4.5
Black gram | 5.42 5.38 5,30, 3.2 4.5 6.4] 3.4 4.5 4.2
Green gram | 5.48 5.44 5.30] 3.4 4.7 6.2 3.4 4.5 4.2
Soybean 5.80 5.50 5.50/ 4.2 6.6 7.3/ 4.0 7.6 7.9
EBHO—ABEEY LT3 L3, aF0RBEEICE

®
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HAWIRBERDH 0, KED L 5 BERE AT
B, ThbbBSAE(VEEE REOHE, Tirbhb
BHIFEEDOMIZIZ

YT SR 5
CORIVHETLL 5 DO L *OEWHELSIT T
HBH00, HEE LAV AEERAROERNES L
HADLZOES LV AEDEFHBIZEIMCA e
L LAY FEOHEREREGENAREON Y2 T
V. B AED B ThHE N0, ZoiAl:
0FBWEELZ BN B, Uikt CL0538, HEEa 4
LY LEOHBA L HER ¢ EETH D, TOR
BRERELAROLBYTH LM, KT BAHA
E#O pH, METL, BEl ME<, 5AEE itk
T HBRENLDOBIEDVNE W, F72108 BiICi3E
BOR AVIECIZEEHAZOAKS A +

PR b1 %
T b ot AR AT IS U
Thur Dhall 34 b, fﬁilii;i\ .
BRI VHEAELS Tad
Bengal gram 46 2N o
Horse gram 44 E%%fi VELmETHL L
Cow pea 54 | BUBR « RE, B
Field bean 64 gfg“D“ﬁﬁo’%mﬁ
%
Black gram 64 ZN VBB RE > TH
I
Green gram 82 Jﬁ_&f gg% g ’;&ﬁﬁg" T
KL L TRBEORERE,
Soybean 100 BTz m 7B

# Pannel Number 10

SDNZED PH - TFA S AEE I 05kEIs i
&??@kiﬂxﬁﬁﬂikEDWWWD%@m%m
TOREGFRRE 2 B2 Uiz, BasdBak
BRDVE I w20 ThHS 5, HEELIOE HooR s
PWTEDEE L SBRDOE AL NG TLEHoERE
WLz DOHEE FHCTEERT A P 270 WE 5%
DR EH,

FRERIN Ot 0 L NARE 22 5
o TORICEWTHIENDNX L, B { T 8
{EDED5 Ly Horse gram (2FRE LCREYS©
#%, Thur Dhall 1R BR B E NS o CILSILE
ﬁ*of:fﬁ’ FEEDINTHE A LT, 4 FA

WHAREFELVWEYTHY, BESRLERTHA
&4 3, Bengal gram (3B 235.4 T4 v FEO
IHTITE S I, Liehd o Tl ERDI8Y
%E@é%b\&éﬁ%mf@ﬁﬂim&'ﬂ&ﬁé‘ﬂéﬁi&
%%, Black gram & green gram it Q- 15
R o72b D FCHED L WS BLYT <,
Black gram OFZHED L DICH VR0 H B,
SH R  FE AU L s o 7

4. HEEZ LT:*f b Fﬁlca:éﬁﬁiﬁ&%mﬂ:a;

WH&L%&L,%%&SQ%,$E%~N/,ﬁﬁ

S5HTHAL, 5 BERB 1T o7 b DICoE{Las
ST BRRERE T - TEAELAZOEE Y LTE
WisA v FEOBELEE L, BRESIINOS
BLARBEYHREIR—~ThHE, %%%&u%ﬁ%u
RT,

BO6F PRLAAY FECISEAEA S O RIS

Thur Dhall Benggrlam Cow pea |Field bean [Black gramGreen gramf Soybean

T T I R fa%,“u # | ow

X % (48 48 145 44 |46 47 |44 42 |46 50 |50 50 |49 51
# #% | 4.6 4.6 4.6 46| 56 53| 56 53] 44 44| 52 52| 49 49
pH 58 56| 58 55| 5.8 56| 56 54| 58 54| 5.8 54| 6.0 5.5

B g 1 (mD) | 41 6.0 49 67| 55 57| 51 58| 4.6 60| 4.8 57| 56 9.9
B g I (mD) | 3.9 57| 54 85| 49 75| 49 65| 3.9 6.3 3.8 65| 7.5 12.7
# 8 K (% | 1.69 141 1.84 1.79 1.44 1.58 1.83 1.91 1.66 1.66 1.40 1.22 2.41 239
KRR (%) | 0.36 0.36 0.51 0.73 0.36 0.42] 0.43 0.55 0.35 0.36 0.29 0.36 0.58 1.02
= ”“%"’”ggﬁéé) 0.20 0.23 0.25 0.29) 0.16 0.23 0.21 0.22 0.17 0.15 0.16 0.20| 0.36 0.45
EFRAM (%) | 141 13.7 147 17.7 (145 12,3 |13.5 8.3 | 11.2 17.6 | 14.5 17.3 | 11.4 13.3
*%ﬁgfﬁgi 0.21 0.26 0.28 0.41 0.25 0.27 0.24 0.29 0.21 0.22 0.21 0.30 0.24 0.43
$»%—§§§% 0.12°0.16 0.14 0.16 0.11 0.15 0.12 0.12 0.10 0.10| 0.11 0.16 0.15 0.19




B2 LiaA v PEOBESIEBE L nBais ¢ b
TEAEZRO pHIE < 5.8 (1T, ZhITAE & EHE
ELIBED 6028, E72MoERLEL, &8
BETXB0L5 BT 22 8L h - TR,
FBETAI LIV BEOE - FHENEL <
HEEN e, —~HEOREIC L 2 Ev 1D L, EHE
ERITARE £ Bengal gram7311 23409 % k2, Field
bean, Green gram, Cow pea Thur Dhall |t 25
~309%Th B Black gram 132296 CHA & 3HEMN
T T, BED THATED131C% L, Bengal
gram [I8.5TFDMWDA ¥ FED 6~6.51 0%\,
AT A P OEE b Bengal gram RBEETATLY
FEEA L <, Thur Dhall |\ EIERE TR B2 B
o TEIF RGN0 RKEOFAIEL - =Bl R
Eenrbr TREEINVERE A 7-0RED 7 v 2k
Rl EBRTH S,

Green gram & Field bean D854 Hikizh 5
{70, BEAEOBEMHHRL 30% TAH - Bengal
gram {2y <&, LasL Green gram [IfF0 ¥ ¥ 84
EERT AT U TLEY, B L TETEERL
THRTLE 5, Field bean (3T ToH 7B
EABE LW EE2 Bns,

Cow pea » Black gram |IREENBICHITLE
ERBEOBMABA EABNT, BRATRETH -
7o REMAF TIZRERMRL e 5 X (RS
Fths, Tk 578 2D Bengal gram X
Thur Dhall @ 2 FEEEAKEAFORREE L-GE
EL,

Bengal gram |34 v FOEIC ¢ HRCEEEEO
BREBRIIE , 4 v FICBE AR R
b—F% v, Thur Dhall 3 A—BEETHS
PHEWEMETHS, LiLAy FADEBIIET S
HREBHE L7,

5. Ground Nut #E& L7I-EREHZ OM5A

KEDORVIZA~ FED Bengal gram 2 Thur
Dhall # v 7za%x T3 BREBN LR LKLY,
BT ITII D Ipve REBROBEUIIEO T L < E
HOBHASOEE THLNDEREER Y HIT S 72
DICAR EHRATL b EZ BN, LAV ¥
TIIREDEFE DI, 1B A EIHAE - T
W L7725 TAKE L OBEAREAEFHTHY,
A4 ¥ FIZRITSHEEREOE Ground Nut 2{HT
ENEEIHEETH L. 20 X 57 Rilh HBengal
gram #7203 Thur Dhall (ZfREKRT « h KT % 7~
m%ﬁi&ﬁébt@ﬁﬁ&%m&&ﬁ%&ﬁoto
FORBCENE 5 988, HYUSA 3, KT 5% wHdEs
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L, mlg2sCT5 HIElCTh %, BB AIIE S ED
BV ThHD, nBHEALZRBATR I~ + v
HD BERZ RS AT T, 90°C o R1109%EA L7=D 5,
110°C C30GEAE L 72 DR - 720 WO FRHT T~
TI0°C, 16317 % Lz, 110°C « 30 533
BTz BEOKS EFI kg bt EAEED
BRETEDOLI KA,

BTE BIOKFL&HHF

K5 B 1kgX 0 R
% LEYvER(E)

Soybean |60 2100
Defatted Soy bean flour 56 1050
Ground nut 33 1280
Bengal gram 54 1420

Thur Dhall 56 1740

B8E AVIDUHELLAE2EE L EAHEA

EOFBES (R4pias)

A B C D E F

Soybean — — 50 — 50 440
Defatted Soy bean — 50 — B0 -
Ground Nut 500 75 75 15 75—
Bengal gram — 275 275 — — —
Thur Dhall — e = 275 275
Rice Koji 250 250 250 250 250 250
Sodium chloride 78 75 75 76 17 86

PAMGE R BEOER + U CEE s ABE L
720 BB IBIIBADMEDIN OBELY T T,
FBIE AV IEREREL AT RS L-EAEL

EORS

A B C D E F
il 53(%) 44.5 44.5 44.0 47.0 44.5 51.0
E oA H(OOp 111 11.2 10.6 8.7 10.8 12.5
Ag (%) 17.6 2.3 55 2.7 47 5.8
ok AL #09%)20.9 36.0 34.0 35.1 33.2 23.8
R 309 5.9 6.0 59 6.5 69 6.9
£ #H%)! 5.0 50 52 5.4 59 57
73 i3 I/ 1.6 2.9 2.2 2.3 2.2 2.6
g iy o 2.7 3.1 3.0 3.0 3 3.4
pH 6.1 6.3 6.4 6.7 66 6.6
3B Ot 8(9%)13.4 14.5 14.6 15.1 14.7 10.2

EHRRER(%) 46 51 51 55 50 43
& s mr omm BT OBF L)
we ST RS me me G

W 9 9 "

HIEOHAREIT < B, SRCEBORBRNE
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<, BEREV, BROEESREOERBIEFDOLE
0 Th b

A. Ground nut OLO I OIEEITEHEIZENT )
— A TH DY, WHNTE, Mo TS
Bo Bt B {70, BREOEXIH. TR
D THEEEBRDLNET I EARET, VwotldT
FFEA LT LB s A TR,

B. BlEAE S EIGERB IOy HAEE2 1 3 :
150 BT o B EEA T 6 AT Th oL b
BEET, 9, B R B IBHFTH -7

C. BERGORVICHRE L D0 -7z 5D bEER
L o7 BRAAARE R -7 BEL VBETH
%o

D. Bl ke 2 #5842 Thur Dhall %2 : 3 ¢
SOWETH 723D THAHH, 4v FAME LTE
BT,

E. DROBIBAGORVICHAREZHEA LIzbD
BEZEOMICIZE A ERE, SEEOENED OIS
(3

F. AREOLZDSDIZHERDLZOEEIEEND
HhHEREENRDI L, FERTH B0, BHROE
BRI A TV D EBROFHFNZ K T 5,

ERRER I EAEOSMHEEL Bengal gram %
7zt Thur Dhall 51 U¥EEE 3, KE 208
TRA LA ERERE 5 HHT%TEL,
AREDHOHARIZ { BARTHAD T, % 72BEL
O HBR D BV, FORERE & U3 AUKRE Ch BilER
HThIREAEEIRDOI ERH LI LT,

6. ETHEWMSLCEREHTOMHA
HiEiEREs O Bengl gram &
Detatted soybean % Eif LT 55780, &5 % TH
BRE AT A AT OBE DT 8N H B Z L 2HED
L, ThEEBRELChiRe UTboid, Ak
T LRATDI L wHE LD LT OaEIINI0%
AN 2= 7P, 7R L BpRT
BEBENBRE D, HIERRFOAEREY 5 %
TS B 720l EE K ST5096 0 BURIE & TR 2. 5% L
TWTH I ENMEIT I, AEOR VICEERO 7
m el F AT Z M HGCHEARE ¥ T
770

ERE S ERES T
gram 3, Defatted soybean 2 -70% Lk 3iZ% 10
BORE R DT,

FEROT L2 — %A T2 MIFEEOBEE
F LA ENFNHNFHGWT, 10EEDBY - F
J -k ing TERC—EHAE L, skl T

Ground nut |Z

Ground nut 5, Bengal

#10E FXBHOoTLrz—AxzFR NI EEEL
EAEATORBES

k| | |

T%7l alBlc |
REEIE & 33 300 | 300 | 300 | 300
RV H N 52 250 | 250 | 250 | 250

BHEMKEAE 60 200 | 200 200 | 200
'S ¥ 32 300 | 300 | 300 300
& i — 56 22 22 22
BT = sa - —1 0] 10 0
BB o A — — 0 0 10
7T oA @ — — — 10 0 0

A3 — AR A Bz, FeERIE28°C T 5 HEfT e -
foit, REEbORGERS OB T RO ST EIRELL
C12EBDEBVTH A,

BUE FIERzRAVEAELTORSHERK

A B C D

.85 1.92  1.97

oy

2  #00 1.93

pi3 (%) | 44.50 45.20 45.00 44.80
& = B/(%) | 11.02 10.56 10.96 11.25
g 1 (%) 4.86 5.01 5.55 5.58
w®oK At #(9%) | 33.80 36.28 35.43 35.60
X 53(%) 5.82  2.95 3.06 2.77
jis #(%) 4.45 1.92 1,93 1.92
&

KB K& RO 0.94 0.83 1.01 101
7 BER% 0.35 0.39  0.47  0.47
4 w(9%) | 22.27 20.34 23,63 23.09
BB 55(%) | 14.40 14.88 16.37 16.37
KEa A v 5.24 5.46 5,24 532
B E I 14.14 10.30 11.34 11.22
B il 10.62 12.96 13.28 12.85

& B AL o m(meq) 1.3 2.4 1.8 0.3

#l2E BRb ok 0%l

A B C D
FEBE .. P et ” St P g .
\\iﬂ\% BB B M B &

4 8 %,/f& 0,44 0.43]0.97 0.960.98 0.990.98 1.03

7J<‘T%§‘T§E%;/§é
T2 BREEH

&
B
B
13

7k

FA4 4 vEEL2 52

= 0.16 0.49,0.21 0.45/0.20 0.530.20 0.51

E N

Pz 0.06 0.18)0.08 0.21)0.08 0.25/0.08 0.24

/& #5.2 5.0 110 10.6[12.4 12.2/12.4 12.0
B4 %50.64 0.65)0.64 0.730.64 0.650.64 0.71

g1 2 11
B 1 3 13
5.1 5.3

1 10 111
3 13 3 13
6.2 5.516.2 5.2

3 14
3 11
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DAL E, TTERLEY, RAEOEEINE
EAETRVE W o T, HEABEO SR AREER
0% E THL, BHAFOEMBEL Vi LAEA T
Lo IOEMAERIIEES®RE 2%, HHVIIEEE
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S THFL, Kramer ORFEE L VE L 5 UHEK
I 4 BRI B R v s, 1006F B k% T EiiR
=X ARMEIMEDOID LV H 5, FOREIIESL
THEOETH VKA b - TEL 2R3,
A%ttfﬁﬁmzywﬁﬁﬁﬁ%fuﬁ%ﬁAMf
HY, BEROFEIN K 5, &2 WAL 7
BEOMBIIELN 5, Awm;o m%ﬁ@bv
ZEEER L, FEORBTERERO T L2 -0
THE AT T PORIMEIRL DT HEMNE
%

B g
A FEO TBECE 2 FEE - LT, BREOL
FhOL D EEEIOWTENL, oFD SRy G
72
W Ay VEOUEY REBERE - LTHES & &0
M&?éb&ﬁnﬁ%ﬁkﬁéou@mc%&ﬂﬁm
¥ Horse gram X REYTH %,
@ BHELLEYFBE LTSO8, AEH5%, k5
45~509g DA &728°C 5 A B k477 - 7= %
DT EAE © BHEEIT Soybean 459, Bengal
gram 409, Green gram » Field gram 309,
Thur Dhall& Cow pea 279, Black gram 229«
HY, BEO FEFED BRI AN Bengal
gram 2—%F X <, 4 v FAIZE Thur Dhall 247
iz, ZOEMN HBengal gram ¢ Thur Dhall
D2HHOT R RAEL T O L LTHEL 720
@) KEDOHRVIZ Bengal gram® Thur Dhall oz
ERWEBECRERER, BISE VTR LAE
DOFEUTFICET T2, 2OARHEI 2o, EltEr
TETLERAEL LI OWTRE L, BlEAE &%
H:1Z Bengal gram ¥ 7=t Thur Dhall %4 LT
HEAREATOBENT R TH LI L 2D,
@ HEFOEELRL T DICHREETETOT
T—amERLNTY RN AR, a0
BRI EEN W E R LA, B
ROV TIZE O 7B A S D e d - 72,
6) BAEAE15% « %1t4:50% » Bengal gram #7-
X Thur Dhall 35%E& CiR& LRI G LE
BIERITRDNE 2 Ing, K3459% - A 2%, &
RO TV — VRIS 1 9610705 X 5 7l e 28
C5 HMBRIT A2 210X VA FIT VIR &
EIEGRENT D RE 3 S R 2 F OBl
BThd,

3L [
1) SEmEges: « APHER - wEMREE - T.N. 3~
¥ ¥« 54 0 &P, No. 19 (1965)
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2D B G  ARPIEE (1959)

3 REFEREL - FIBK - AR S ¢ BhE R, 1,
1 (1955)

4 KB - ¥ B - P IV IREL « FREHE o 4

& AHE : 2P No. 18 (1964)
5) AHEER - YgEEGH - RIFEEL & EI No. 18
(1964)

Manufacturing Fermented Food From Indian Pulses.

Part 2. Manufacturing Low-salt Miso.

Teruo Onra, Hidemoto Kamapa, Hideo Epmne and T.N Ramacuanpra Rao

Employing 7 varieties of Indian pulses,inves-
tigation to make low salt miso was carried
out.

13 Dehulling is not dispensable when Indian
pulses are employed. Hence, Horse gram
difficult to be dehulled can not be suitable for
this purpose.

2) Employing dehulled pulses, low.salt miso
was made. The ratio of the dehulled pulses
te rice which is made into koji was
2:1. The moisture level of green miso was
adjusted to the range from 4594 to 5094, and
the sodium.chloride to 59%. Fermentation was
carried on at 28°C for 5 days. After fermen-
tation, the ratio of soluble-protein to total
protein of miso from such materials as Bengal
gram, Green gram, Field gram, Thur Dhall, Cow
pea and Black gram were 439, 409¢, 3094, 279%and
229¢ respectively. The result of organoleptic
test showed that Bengal gram was generally
the [best and Thur Dhall was suitable for
Indian consumer. Hence, these two varieties
were screened as promise in this preliminary
experiment.

3) When Bengal gram or Thur Dhall was
substituted for soybean which is principal raw

material of miso, the level of protein or fat

of finished product was reduced to half of that
of ordinary miso. As supplement of proteinous
material, ground nut capable to produce in
India was used for this purpose. As the result,
it was ascertained that low salt miso of good
quality was possible to make from Bengal gram
or Thur Dhall when defatted soybean or
ground nut was used as supplement. Several
trials indicated that a combination of 509
ground nut, 35%¢ Bengal gram and 159 defatted
soybean flour could serve as the substitute for
low salt miso-like products.

5) With a view to reduce the concentration
of sodium chloride in miso, experiment was
designed to use the extract of pepper and
chillies in place of salt. In addition, rice koji
made from rice equivalent to half of the
proteinous material was effective to promote
the fermentation. Employing the alcohol
extract of pepper and chillies at the level of
1% of the green miso, the level of sodium
chloride could be reduced to 29. Adjusting
the level of the moisture to 459, the green
miso was fermented at 28°C for 5 days. In this
way, final product of which constituents and
protein solubility are resemble to that of

bright colored salty miso could be obtained.
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