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ABSTRACT

Natto, Traditional Japanese food fermented by Bacillus Natto, has been well known for a
good nutritional food. However it has particular flavor, so most Koreans are not fond of it.
That is the reason why, garlic(2%) and ginseng(2%) were added to make Natto, acceptable
to Koreans, General soybean Natto(S:1), 2% garlic Natto(S:) 2% ginseng Natto(Ss) and
blacksoybean Natto{S:) were prepared.

The proximate composition revealed the most moisture content in S: among the all samples.
The most crude protein, crude fat and ash were found in Ss« The non-fibrous and fiber
contents were the most in S: and Ss In the texture characteristics, hardness and gumminess
were the highest in S« The highest springness and cohesiveness were found in Si.
Adhesiveness and chewing were the best in S: and Sis. The minerals composition revealed the
most calcium content in S; among the all samples. Fatty acid compositions were mainly
consisted of linoleic acid(46.91~48.47%).

In the sensory evaluation, S: showed the best preference, appearance and color. In the
aspects of taste and texture, S« was mostly prefered. Flavor and viscosity of S: were the best
among the all samples, The general soybean Natto(S:) without any addition showed low
values in most examinations and tests. In the sensory evaluation, S: has the best overall

acceptability among the all experimental Nattos,
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Table 1. Composition of the experimental Natio (%)
Ingredients ! )
Soybean  Garlic Ginseng  Blacksoybean
Sample
St 100
S2 98 2
Ss 98 2
Sa 100
2. My
1) 48 ¥4

TEAFE PAHEAZHABC A2Y)», =9y
A9 Semimicro-Kjeldahl¥®, Fx|ute] Az
Soxhlet 29", ZAHH4 FFE ACACH, HEY
AT JHIH(EHERLE) L2 Q. 7
2 FF2 AR 100g TN 8, 993, 2d, 24
 3E ¥ A9 HoE g

2) Texture &3

Natto$] 47}# A8 (Soybean Natto, Soybean
Natto+2% Garlic, Soybean Natto+2% Ginseng,
Blacksoybean Natto) 2| texture®] whz AJAL
Rheometer(Model CR 200D, Japan)E& AR:-3te ¢
A ¥ (Compression test)& 73] WM& AA3lo HF
&3 BFHAE 7815908 Rheometerd] Az AL
Table 2o Jepf Azt

Table 2. Condition for operating Rheometer

Table speed 120.00(mm/min)
Critical diaameter 1.00(mm)
Load cel 100(kg)
Chart speed 200.00(mm/sec)
Sample height 4.00(mm)
Deformation 50%

Rheometer &4 A] Nattod] A¥ ¢ FML Fig 1
3 om of FNE EAsA 7t AEY ATA(Har-
dness), ¥&4(Adhesiveness), ©8A(Springness),
&34 (Cohesiveness), 34 (Gumminess), ¥4

(Chewiness)& T35,

2 first bite 2 second bite

JEE—

FORCE

(=}

Hardness : H

Adhesiveness : Area of As

Springness : Area of T2 / Area T
Cohesiveness : Area of A2 / Area As
Gumminess : Hardness X Cohesiveness
Chewiness : Gumminess X Springness

Fig 1. Typical first and second bite compression curves of Natto
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B33t olgA #¥ ARE ICP(Inductively
Coupled Plasma Atomic Emission Spectrometry,
Thermo Jarrell Ash Co, US.A.)ol 23] 43¢t}

4) AP 24 ¥4

Folch'd™9] ¢J3) #:2¢ Al89) A& IN-KOHZ
Zskg ¥ 125% BF3-methanold 7}3te] kg
methly esterd} Al# Gas Chromatograph(Young-In
Model 680D)2 ¥M39ZL Internal standardZ2&
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H7 &2 Natto?] 9| #(Appearance), 42{Co-
lor), 7)(Flavor), %(Taste), HA(Viscosity), 37
(Texture), AAF¢] 7|2 % (Overall Acceptability)
F 7E%E 134 737 Fo 7d AP 2 g}
5=
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Table 3. Proximate composition of experimental Natto (%)

Component de  Non- )
Sample Moisture ;g:g; C;Zt fib?onus Fiber  Ash
St 628 168 65 93 32 14
S2 651 156 65 84 28 16
Sa 631 159 70 75 50 16
S4 608 194 71 76 28 22
. 100% Soybean

. 98% Soybean+2% Garlic
: 98% Soybean+2% Ginseng
: 100% Blacksoybean

(D(DNCD(IJ
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F8-& Nattoo] ol 2%E H71% S7} 661%2 7}
A =9k HLSE Nattor} 609%2 7HF Rged, =
A 2L A7 194%, T1%E S8 ALE

£ St 50%E Egten ZIEL HLE Nattor}
22%2 714 X% S10] 14%2 713 @A Jeiskth

Nattox & EAE NattoFol 3 BEAFo|T
2 Z A RS EYE HaA R o7} BT
o YEAERFNEB(ARRSFERFR)Y I 3}
B JE Nattod A¥ FEHFE 595%, ©HZ
165%, A4t 100%, 32 98%, 42 23%, 3¥ 19%
Z Y¥ Nattoo] H|5tH £ 4@l AHSE Nattost
7o) Aolg HAT
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¥, ZES oo} gt

2. Texture &%

Natto® Rheometero] 9§ A7A, R34 @84
SHA, AR, WYY F9 Texture B4E AW
A= Table 48} 72t}

® AIA(Hardness)

Si3 S F93 Aoje gAY $i7 S A
ao]7} UR(POB) S8 S FelHU Folg HY
t} St AZAANA M & e dUen St vt
3 vk

@ 34 (Adhesiveness)
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e S0 Y¥HE Nattor} 93%E BT THAH (P{006). Sso] H-AAeM 7HE e 2 dUeH S
Table 4. Texture characteristics of Natto by Rheometer
Characteristics ) ) ) ' ,
Sample Hardness Adhesiveness Springness Cohesiveness Gumminess Chewiness
St 192867 +56130.56° -1208+4.15° 08+1.18 033744 64115.1+£206886° 5758781819649
Se 3330004 62862.7 157512258 088+096" 024464 66142:£28591 4 148802 1 2909007
Ss 1733181 41680.7° -11.23+£370° 054021 025172 M760x 12566.1° 2315651 11654.1*
Se 513931 + 114422 335411141 0781065 0.181:54" 8968064297502 84248--1000641°
F-Vaiue 5485* 299" 048 985" 868 145
S, : 100% Soybean
S, : 98% Soybean+2% Garlic
S,  38% Soybean+2% Ginseng
S, ' 100% Blacksoybean

* Mean+SD

Means with the same letier in a row are not significantly different at P{0.05 level by Duncan' s multile range test
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Na2 Si0] 2824ppmlZ 714 BT S:ifME
134ppm o2 7H} 9tk Mg S:7} 1447pmo 2
Mg %oy AR & Aoyt ik Cad
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Table 5. Minenals composition of Natto by ICP (ppm)
S S2 S3 Se Yelow B‘ad(n

Na 2824 1692 1334 16215 17 1566
Mg 1432 1447 1301 1008 154 1218
Ca 3H66 068 36778 2635 1264 1844
K 81555 3156 8154 814 315 8154
Cr 0018 - - - —* —*
Mn one 00179 00169 00044 00063 02243
Fe 02268 - —* —* - 0304
CU ) — X ) x —
n /0227 00088 —* —* —* 00108
AS s _* X — . 1
Cd O.M - 4 % ok o
Pb 00226 00161 -+ 00048 — —*

S, ! 100% Soybean

S, * 8% Soybean+2% Garlc

S, | B% Soybean+2% Ginseng

S, ' 100% Blacksoybean

* — ND. (not detectable)

4. NgY 1Y

Z+ Nattod] 2 #3E vehd Z3= Table 63
72t} Nattod] 9IS Z lauric, myristic, palmitic,
stearic, oleic, linoleic, linolenic, arachidic acid -°]
AEHAT

Gas Chromatographyol &3 £4¥ 7zt A4t
estert ¥F A4H4e) methyl esterd] retention time
3 vlZate] F AWt Z linoleic acid7} 46.91% ~
4847% 2 71 2 vl&E AAHL oleic acidx 20.96
~21.28% & ##33L UELE palmitic, linolenic,
stearic, arachidic, myristic, lauric acid &)t} ztz+
o NBEZE §93 2ol et

%" Bacillus Natto 5& ©|4% Nattod] A
MO 2 myristic, palmitic, stearic, oleic, linoleic,
linolenic, arachidic acid §°| F&3l¥oH, 82L& B
subtilis® °]4§ AIA A|ZAAM palmitic, stearic,
oleic, linoleic, linolenic acid ¥ 5%#¢ Awikg 4
23U, Taira5"E 9579 Ak Hesaoy
o|Z linoleic acid, oleic acid, palmitic acid®] £2&

2 Fulge] sdvir Buse] E AY Ae} YA

121



s Al ol HEAAA %L 98 UF &
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Table 6. Fatty acid composition of Natto (%)

Fatty acid S S2 Ss Ss
12:0{Lauric) - 002 003 002
14:0(Myristic) 014 013 013 011
16:0(Paimitic) 1426 14.26 1402 1286
18:0(Stearic) 342 340 359 355
18.1#9(Oleic) 2118 2128 2096 2128
18:206(yLinoleic) 4821 4808 4691 4847
18:383(aL inolenic) 946 10.11 900 1055
20:0(Arachidic) 073 072 073 065
P/S ratio" 425 423 416 467
65 /a3? 510 476 521 459

S, @ 100% Soybean

S, ' 98% Soybean+2% Garlic

S, © 3B% Soybean+ 2% Ginseng

S, ' 100% Blacksoybean

» — ND. (not detectable)

"P/S ratio= L polyunsaturated fatty acid/ L saturated fatty acid

2 o6/w3= L ®6 polyunsaturated fatty acid/ L #3 saturated fatty acid

5. Ws N

Nattod] 47}2] A g9 ol¢, 47, 8], %, ¥4, 2
F AAAQ 713% §9 d5HA ZAE Table 73
2.

TEHHE FWARY BE AR £9F Hol
€ oA 42 $5& W% I ANHA 7)Ex
o udA FEAME FIHA Holg Bt

Table 7. Sensory evaluation of various Natto

(P05). & AZAA S} da W= Sy, S,
Ss& BF 22 $4E /i vl Si(10% HLE)E
MO A Aol Z Q& 1 o] WA A}
BT oM 553 F0E 7k Bl 2%9) v}
3 Qe A7 7MoY F93< Aot gl A
22 Heol 1 Aol pME ReE RHAZTh Doy
£ A2F NattoZ} 7P $%T U4t Nattos} A4+He
A7Hg Natto?} i@ $XE HYT vfeg A7E
o] 71 @A Jehtth AL nled ArkE 2ol
ke 71L& ALE Nattor} &tk AAHY 7)
ITE U4 H7H Nattor} 7H8 E3tth

ohE 717t Nattod] WM 3o w3zt
Natto7} 713 %o G323 Fejg}t d4PAT delME
7P WA verd AL 457 2% ks AvkEel 9
Al 2 HHE 42 A 22 Bl ol& pannel
SUE F AN E dolste Aol U A$ AA
Ao g Hio| ozl Aol Azt

ZE X N

£ d7e 98 ASEENEY Nattod] A&
ol 7he A o HAE AT ATFEHLE A A
B (Soybean Natto, Soybean Natto+2% Garlic,
Soybean Natto+2% Ginseng, Blacksoybean
Natto)& AZ3td Zzte] UL} Texture, F7)
AR AEZA F B5HAE AAE e oS

Characteristics o "
Sample Appearance Color Flavor Taste Viscosity Texture Acceptability
S 4461118 421+1.14* 4041130 3751145 4121119 4001088 400102
S2 4371082 387133 4124145 350+ 167 4961158 3B 4171113
Ss 4621097 450+ 102 40811100 375+ 148 4671124 408+106 437077
Ss 3541106° 367113 383+ 1.05* 4621105 450+1.10" 4124108 4171076
F-Value 520" 240 026 285 177 036 065

S, 1 100% Soybean

S, ' 98% Soybean+2% Garlic
S, ! 98% Soybean+2% Ginseng
S, 1 100% Blacksoybean

* Mean SD

Means with the same letter in a row are not significantly different at P(006 level by Duncan s Multiple range test
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