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Abstract

In this study, the physicochemical traits of soybean (100-seed weight, seed coat rate, protein content, composition,
and amino acid content) and the quality of tofu (texture and sensory characteristics) were evaluated in order to
determine the features of six varieties (Saedanbaek, Daechan, Daepung2, Seonpung, Miso, Saegeum) in terms of tex-
tural and sensory characteristics of tofu. Regardless of cultivar, the order of amino acid composition rate was as fol-
lows: Glutamic acid > Aspartic acid > Arginine > Leucine > Lysine. Approximately 50-60% of tofu (dry weight)
consisted of protein, and among the cultivars, Tofu made from Saedanback showed the highest amount of protein
at 59%. It was followed by tofu made from Miso at 54%. The rest contained about 50% protein. According to the
result of correlation, crude lipid (-0.933**), crude protein (0.961*%*), and total phosphorus (0.924**) were strongly
correlated with tofu hardness, and such factors could be utilized as an indicator of tofu quality.

Key words: tofu, soybean, cultivars, quality characteristics, hardness

M B

FEvetel S, 42 FolA Az
o] 5 AEOZA FF ST AL
A [Al(lysine)s} 72 4= ofm|iAl 2
4, AR 59 F71do] hHo R FHEo] low, 23t
F4Eo] =Z(Kim et al, 1993; Kim et al., 2005; Guo et
al,, 2018; Seo & Kim, 1995), Ztol A HslAA 7HASHA
8T 5 Gl P wud HFolt TR U8

REEEEEES S

ol

§29 o

o

*Corresponding author: Eun-Yeong Sim, Post-Harvest Technology
Division, National Institute of Crop Science, RDA, Suwon 16613,
Korea

Tel: +82-31-695-0612; Fax: +82-31-695-0609

E-mail: silvery1225@korea.kr

Received October 28, 2019; revised February 17, 2019; accepted
February 17,2019

54

keal/100 gl &L st vkl &HA Ak (Rural

Development Administration. Food composition table), <]

3T o = = (e} (e}
FE, 5 FEXN Y R, SAY FF 2 S X
7 5ol ugt TR F2 9 o] gt TR F

AER T =] A2 2018 TiH] 4000:=0] S7HE

8410 = 0| THAMIH A 3% F71). T FUZFS AHA
279 & W2 8 FYF2 V= Fojy, £xEE
FR-FRHE AW Fol 86%, TUE Fo] 14%S1H],
At FL P2H87%), T=4H6%), TNHTHH(5%)

UE T2 T95H77%), 1l=12H18%), A et
(6%) o2 H I EtHKorea Rural Economic Institute.
Agricultural outlook 2019). FH= el JYFAFo =2
Golojeg mHoz sz 24, AAFelR, Aokt

> 4
4 5

[€)

=
5

oFgh ol eR1ENA & AFSRE ARE F UL
w, 994 RN olY2} daidzein, genisteins 9]

isoflavones3} AFEW ) dAEl, ZFHE 5& st 9
o] Ageive] ot gl %] 218k 7154 AE AAEAE
AF7F =5l ATHChung et al., 2011). 7 AYPAFZ =,

2=
o=

Fo FAYH JteHd wE TR ZAEA A+
(Stanojevic et al., 2011), = SZAo] W& 4 W3l



=

gt A(Yasir et al.,, 2007; Li et al., 2015), 7+ =9
Ao & FH FESAA #F AFMujoo et al,
2003; Saio et al., 1968; Yang & James, 2013), & &%l

mE T e *‘X‘(Wang et al., 1983) 5°] Ut} =
Y2l gakglol A &A% = EZxo] EAS ylotsla
T dYFSHH THAE 447}0}04 =Ab T S T
AANZ12A F8 F 6552 l3ket 54 AL s,
FHE Azt FESAS kel
R

A=

A AREE FE 2018 %0 FEFTH 72 54'
sl SR ()M AR 21L& Agsilen,

S3IAE= A3t F(calcium chloride 94%, ES food,
Gunpo, Korea)& AHE-315H

4

Zo| wls U Suig 5

3o 9Ye PAsel 5 10099 Fo A2
Feden, FAUE SYE T T4 FY U= A $
77 2 93] F A SYse] EIMEL AEHA.

32| ofo| =t 24
AR 40mg& 6N HCL 1SmLo] ¥ N, gasi °F 12
7F purgingS AlAFTH 2 3 110°Ce] Eglo] B0 Yol
227\] 7+ ¥kS 3 evaporatorZ 60°COlA ¢ FF2S S},
% 0.02N HCI 100 mLa Yo & 045ume filter®
044*]74 = F vialel %

ofn| =2k F4 7](L-8800,
Hitachi, Tokyo, Japan)E ©|-&-3}o] #2313t}

2 10mLE ¥l
wel xApatg Akell S0I31E sampleS 5L, 170°Ce]
A 108 sl skl somL ZEp=F0 %‘—%4:— Gk
o3342] 91 Watman No. 40 A&-sle] of st eSS
= 50mL #4171 ZH$ F AR AR5 E} =4
FEet=npt g4 =71 (ICP-AES)E AHE-3ste] o) Wf 7]
A TRE AFeslen, 44, 9, 24, vtdlg 5

= 3 3EZFo
T8 3 F5

A5 w9t 55
QT 7k BI1E viek wf Wy wpgol EAlsken),
WA Y WFPEE S50 ool AN o] &t
Azt

FE(mgl) - RFgA ok
x AAHFTHI (L)
A& AZTHe)

=(mg/L)]

A TR g det AL ,
AuIAFE S Fal AAE 255 W] EETHoE Az
sttt 2 Aol AME FH AP ECEE 9emxA= 7
cmx%&0] 5cm)94 A7) Bo] 98 F 100 g2 AHE-3)
;’it} S 25°Ce] 16A17He &8 5 1,700 mL /TS

]ﬂ-‘?ﬂ A 7FE 7171(RFM-1000, Joyoung Onondo Small
Household Appliances Co., Hangzhou, China)2 30%7}+ w1}
4 9 el 584 BAE 32N vl Folg
Aol A F oG BT GRAA F F 2e|ele2
4719 Hol =& A A3 80°CAlA A Hskdw
(CaCl) 5g& 2L 75°C7HA & A=A st &
2 T AP 50 93, AF 12em =°] 3em9] 1kg F
A FEES 01510}0% 20—1—7P P 2 TR
S 15°C 20 203 TN F 9 FHE HdY A5=
ARG R Al Al A dol Am(F A SaA ¢
F Z3hshd ©ld 7he] Aol opbd whulE At el
A A¥o s St Aaste] o] @do] Hohd ¢
& Ao wgo] HX skt 39 & (Park & Hwang,
1994), O]% EEHE J’];ﬁv Zl’zr: o'% 44 O]'M

55 08HE Y ==

TN FRE AW AARA| Ol Fol TR RS
AAR F T3] FAG ZH8L, TR 3¢5 F
aled 105°Ce] =2fo] QEoA 42 l 7 Az A7 & FA
& st TR AFPE FF 2 FEAIEHFEYT
x100)S T3kt

—HHO =
S5o| Mg =3

TR A= ARA(CR-300, Minolta Co., Osaka,
Japan)E ©]&3te] WEE L3, ANEE agh, FH=E b

o 27t YEige. of W, B3
W2 ZH7) 98.82, -0.1, -0.39°| it}

BA

Wagte]l L a ¥ b

Micro System, London, UK)E AF&3t] Pre-test speed
5.0 mm/sec, Post-test speed 5.0 mm/sec, Strain 100%, Probe



56 e - o1E7] - HEIY - ol - Hal - olM7] - AR - AP - Jokg - AV - BRI - 18

diameter 0.5 mme| Z7Ao =2
e Al5EE A
Adtel FHo o

g3t 74 = (hardness)®] B gt AHE-SHIT

rH T
o gy
i)
©

=P

2 AFolA ofu Aty B4R A4S AlQs A
A= 33 ol dhEste] HHozZ Yehfigler SPSS
software package(version 12.0, SPSS Inc., Chicago, IL,
USA)E ©|&3te SAIMEIE st th53 91478 (Duncan’s
multiple range test)yS &3t p<0.05 FTAA F994 S
= & 7H AelE HASHEA, 4FFAI= Pearson?]
o

FAATE e At

=

= otek

T8 T 1009 F ¥ ¥ &L Fig. 13 2%, 9

-2 Fig. 33 2tk 1008 52 v&, Aol 7P =3

3 E2E, Ui, A B A SAE BT 1009

= o] 7HEAA A 7S T8 A F sk

2ZA A B4 e FH 5ol T (seed coat)
2 B3Esle TS sled B og 9)Relate]

Aol eddo 2 RE BFEE a2 7 tH(Mulling

X
o\
)
rlr
dl
g 1o ¢

100 seed weight(g)

b a s
30 c i d
2% e
20
15
10
2 b b b b b
0
SDB DC DP2 MS SP SG

Fig. 1. 100-seed weight and seed coat rate of six soybeans.
Means in bar with different letters are significantly different
(p<0.05). SDB: Saedanbaek, DC: Daechan, DB2: Daepung2ho,
MS: Miso, SP: Seonpung, SG: Seageum.
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Table 1. Proximate composition of six soybean cultivars (%)
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Variety Moisture (%)  Crude protein (%)  Crude lipid (%) Ash (%) Carbohydrate (%) Dietary fiber(%)
Saedanbaek 7.04° 45.88" 14.46° 5.38° 27.24¢4 28.30
Daechan 5.93¢ 38.86¢ 19.44* 5.05° 30.72° 28.68
Daepung2ho 6.12° 40.36° 19.15% 4.80¢ 29.57° 30.54
Miso 5.20¢ 41.28° 16.84¢ 5.34° 31.34° 29.31
Seonpung 5.98° 37.34° 18.75 4.92¢ 33.01° 29.85
Saegeum 6.20° 38.86¢ 17.60° 4.69° 32.65° 30.36

Means in the same column with different letters are significantly ditferent (p<0.05).
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Table 2-1. Contents of essential amino acids of six soybean cultivars (mg/g)

Essential Val" Leu Ile Met Thr Lys Phe His Arg Total
SDB? 22.19 32.87 19.73 2.86 14.42 26.76 21.28 12.00 38.00 190.11
DC 18.91 28.77 17.44 3.50 12.68 23.70 18.01 10.03 27.60 160.63
DP2 19.08 28.73 17.86 2.87 12.57 23.31 18.07 9.80 26.06 158.34
MS 18.86 32.12 19.71 3.25 13.69 24.68 21.11 10.09 32.73 176.23
SP 16.69 29.73 17.91 3.86 13.28 23.73 18.96 9.64 28.32 162.12
SG 18.22 31.46 18.77 3.43 13.65 24.23 20.31 10.55 31.07 171.69

! Essential amino acids, Val: Valine, Leu: Leucine, Ile: Isoleucine, Met: Methionine, Thr: Threonine, Lys: Lysine, Phe: Phenylalanine, His: Histidine, Arg:

Arginine, Try: Tryptophan.

2 SDB: Saedanbaek, DC: Daechan, DB2: Daepung2ho, MS: Miso, SP: Seonpung, SG: Seageum.

Table 2-2. Contents of nonessential amino acids of six soybean cultivars (mg/g)

Non-essential ~ Asp” Ser Glu Gly Ala Cys Tyr NH3 Total YE+N
SDB? 48.39 14.13 81.31 18.29 17.84 3.01 14.82 8.93 206.73 396.84
DC 41.32 11.55 65.57 15.82 16.11 2.72 13.13 7.85 174.07 334.70
DP2 41.73 12.32 65.21 15.79 15.68 3.80 12.78 7.13 174.44 332.79
MS 49.46 13.29 72.71 17.71 17.57 3.34 13.61 8.95 196.63 372.87
SP 43.31 12.70 65.01 16.30 15.89 2.23 13.31 11.06 179.81 341.93
SG 44.86 12.91 66.01 16.93 17.08 3.39 14.07 8.58 183.82 355.51

3 Asp: Aspartic acid, Ser: Serine, Glu: Glutamic acid, Gly: Glycine, Ala: Alanine, Cys: Cysteine, Tyr: Tyrosine.

9 E+N: Contents of essential and non-essential amino acids.

9 SDB: Saedanbaek, DC: Daechan, DB2: Daepung2ho, MS: Miso, SP: Seonpung, SG: Seageum.
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Fig. 2. Mineral contents of six soybean cultivars (mg/kg). K: Potassium, T-P: Total Phosphorus, Mg: Magnesium, Ca: Calcium.
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(19918 A7ATsE DA ST, Tl FFW ohft  (p<0.05)

Table 3. Quality properties of six tofu (left) and proximate composition of each tofu made from six soybean cultivars (right)

Cultivar Yield Total solid Moisture Lipid Ash Protein Carbohydrate
(%) contents (%) (%) (%) (%) (%) (%)
SDB 238.67° 20.45° 3.73* 19.57¢ 5.58° 59.20° 11.93°
DC 233.56° 21.25% 3.39° 29.16° 5.05¢ 50.15¢ 12.26°
DP2 238.06° 20.80° 3.25% 31.28% 4.56° 48.99° 11.91°
MS 258.92° 20.41° 3.23° 25.86¢ 5.36" 54.32° 14.64°
SP 234.78° 20.74° 3.58* 28.63° 5.23° 48.28" 10.89¢
SG 238.46° 21.20° 3.62* 27.00° 4.52¢ 51.56° 13.29°

Means in the same column with different letters are significantly different (p<0.05). SDB: Saedanbaek, DC: Daechan, DB2: Daepung2ho, MS: Miso, SP:
Seonpung, SG: Seageum.
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Fig. 3. External appearance of six soybean cultivars and each tofu.
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