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Abstract

The compositions of fofis made with Baktae and Huktae were compared to those made with other respective types of
soybeans. The lipid and protein contents of Baktae were 20.8% and 39.7%, while those of Huktae were 15.8% and 41.1%,
respectively. In both soybean types, linoleic acid(18:2), oleic acid(18:1), and palmitic acid(16:0) accounted for more than
80% of the total fatty acids. The tof# made from Baktae was whiter than the tofu made from Huktae, as exhibited by a
higher Hunter's L-value. The lipid content of the Baktae tofu(4.41%) was higher than that of the Huktae tofu(3.26%). The
amino acid compositions of the Huktae and Baktae tofus were similar, with glutamic acid and aspartic acid being the most
abundant amino acids in both fofiss. However, the content of the limiting amino acid, methionine, increased 2.5-fold in the
tofus as compared to the soybeans, on a per gram protein basis. Isoflavones were lost during fofi making as contents for
the fofu were 20~25% of those for the soybeans.

Key words: soybean, fofu, functional ingredients, protein.

N B 28 BANY & Q=S AN AT HEole 39T
Stk olel Aelo] R NFo 2 Yo} 58 FEuw
QIzhe A} ole] FHle) ABE A HESR 01§ ghEH, ok Gk V1 FoE UTFY AN Dbt OE AF

st gtom, o2 Q& Al E B3l 7t A o] wak T o ¥lsle) YEF] R W ol talil 7154 BHo| o
3 WAl gt A o2 2 M SEE U W FREe] Y] gEeltt .t £E 9.2% B 21.6%,
A1 e, ol F43] dojvte Aist 3 A 17.6%, A 41.3%, A4 4.7%, 2E 0.0058% ]
R ge Aoz Ydn) 2o 4% e g E 54 Hel 53 8] Al 24 BAES0] 23] e, o

theker 2579 7l AER 7)1 AEe] AR gk Ao uAs), 20EF AL W), & 59 a Zn
t} dato] AEF 3 AEL S8 Bel AR fAAY) 7F e Ao oA I UFE &A= s AEE

it

forr e oo ok

HepozAe] Qumar opjel WEE dMelw ARAE L UF STEE FX 4%, ol 5 O, Sol B
okl 7%l FeAE R Q7] oItk £ 9 2uAE0) £ TUL 4 Y KA A

A4 AFE PR AF Rl 2 AN Bl A B BANE 3ol 1% TL e Aade) ek FRE
A 2Ee) 28, Aol st AR 5 A 2 715E 5 edATE felel $EE Uud 4NE BI) AE 2

' Corresponding author: Kang-Sung Kim, Dept. of Food Science and Nutrition, Yongin University, Yongin 449-714, Korea.
Tel: +82-31-8020-2758, Fax: +82-31-8020-2886, E-mail: kss@yongin.ac.kr

- 158 -



Vol. 20, No. 2(2007) Wefo} SEE

€]
o] Z7tm AP, 53] T AF vh), 714 2
Yel4 ke 24l 447 Bl AR 7159 E A
o a7eks Arhele] PP E A Foltk & AT E 3
Hs} SIS AR AEE TR TNYRT 1%
o) ge AR T3} vlmsle] EAFoEH Tirel $5
4 gohnzt Sk

=]
i
[o]

EERTT
1.0 &2
£ Add AMgE A SHe TAER BT
20044 10 743 AL A-319 ) GDL(Glucono-8-lactone)
2 Sigma(St. Louis, USA)A}ell A 79i8te] AL8-stRATt.

2. i Az9l o8 BY

Alzeo] M 222 Az} (Color JC301, Color Techno Sys-
tem Co, Ltd, Tokyo, Japan)Z /\]—Qra‘]-oq Lz ), agh(@ A
), bAEAE)E 23 ed, 5% A RE AR B4
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A S vFEet ¥ rtaag2eEadg s
A5k AR 02 g2 F &3] FHel o]F E2ks
0.5 N MeOH-NaOH 4 m{ 3 7}ste] W@zt A4
6]'31.’11 30%7‘} L2 X]7] & BFs-methanol 5 m¢ 3 7}3} 28
23] hexane 3 mQ% Yy 18 F9] saturated
salt solutionS 3 7}8l hexane 22 25 mé 242} Zg} Ao &
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Fohe S AAT o st At 4 AlRE AL
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6. OflzAt ZM X BT &H
60~70 meshy} |28 B33 A7 025 g& A2+l am-
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2 FEASAZ thE opr]iihE HPLCRE #4133 th. o|w
column-2 Nova-Pak C18(3.9x150 mm, Moilford, USA), injection
50, flow ratel= 1 mé/mino}il, ZZE7|& fluo-
rescence, ©| EAHE 0.14 M sodium acetate, 60% acetonitrile S
gradient 0.2 2ASAAP.
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HPLCZ 7Z3}31t}. JASCO(Tokyo, Japan)A}2] HPLC system
£ o] 8392 columne ODS A303(4.6x250 mm, Kyoto,
Japan)-& A}-&-3}a1, UV detector 254 nmol| A =33} 3L flow
rate= 1.0 m¢/mino] Qc}?.
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H] & Table 33} 2t} F AJgd) glo] AL $AYAE,
A 9 gA A SR Fako] wgich FA AL A4t
ZA2 Table 49} 2t} A ¥k 3= A& F 25 A linoleic
acid(18:2)c] 7} 2k o™, oleic acid(18:1), palmitic acid(16:0)
oz BRI o]5 Al xukate] 80% o] d& AHA]
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Table 1. Color values of soy flours”

Variety L a b
White bean 85.56+1.77°  —2.1120.11 21.4+0.39
Black bean 79.13+1.09 —3.53+0.09  16.30+0.45

D All the data are means of three determinations, 2 Means+S.D.

Table 2. Proximate composition of soybean samples”

% A DEEES LR

Table 3. Percentage of lipid fraction in soybean sam-

ples” (%)
Lipid White bean Black bean
Neutral lipid 98.3+0.22% 98.1£0.43
Glycolipid 0.2::0.09 0.4+0.05
Phospholipid 1.6+0.07 1.5+0.05

Y All the data are means of three determinations, 2 Means+S.D.

Table 4. Fatty acid composition of total lipid of soy-

bean samples (%)
Fatty acid White bean Black bean
Myristic acid 0.1 0.2
Palmitic acid 11.0 11.1
Stearic acid 43 4.1
Oleic acid 244 254
Linoleic acid 533 50.5
Linolenic acid 6.4 7.6
Arachidic acid 0.2 0.3
Behenic acid 0.3 0.2

n & HEE A
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Table 58} Ztt}, Fo] o}n]=4kL- aspartic acid, serine, glutamic
acid, glycine, histidine, threonine, arginine, alanine, proline, cys-
teine, tyrosine, valine, methionine, lysine, isoleucine, leucine,
phenylalanine © 2 175-0] A= =H], o] F glutamic acid,
aspartic acid =02 HlwA E2 Ao 2 JEIT Aspartic
acid= e, SEjdllA] 103.1 mg/g protein, 101.2 mg/g protein
2 7hzt depgon, FRolE A oo} $o) Fa
ofu] =4kl lysine $HEF-S 56.5 mg/g protein, 55.2 mg/g protein
ojlek. Foll 7FF AA FHE e ob| =4t methio-
nine?l Ao 2 VeEPtT, thE e 21 cysteine, histidine 2.
2 7] ehsc}. Methioninee} 7%, mejxr} Fejolq &
A vebgter. 9, Welsh Su) gl 1 gl GREle) Qe
oful At B% T3 AT F Adko] 2zt 7986 e
7774 mgo 2 JEEE=u|(Table 5) ©]& micro-Kjeldahl 2 =7

(unit: %, w/w)

Variety Moisture Crude protein Crude lipid Ash Carbohydrate
White bean 10.9+0.06 39.7+0.80 20.8+1.22 5.5+0.09 23.1+1.22
Black bean 11.5+0.09 41.142.22 15.841.50 53£1.10 26.3£1.56

D All the data are means of three determinations, 2 MeanstS.D.
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Table 5. Amino acid content of soybean samples

(unit: mg/g protein)
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Table 6. Isoflavone content of soybean samples
(unit: mg/100 g soybean)

Amino acid White bean Black bean Isoflavone &7 White bean Black bean

Asp 103.1 101.2 Din 3.1 84
Ser 28.0 26.1 Glucoside Glin 20 1.2
Glu 155.9 150.1 Gin 3.7 14.7
Gly 372 36.1 Din 74.5 583
His 222 21.9 Malonyl Glin N.D. N.D.
Thr 26.0 24.8 Gin 133.0 103.0
Arg 574 63.0 Din N.D. N.D.
Ala 382 349 Acetyl Glin N.D. N.D.
Pro 422 414 Gin N.D. N.D.
Cys 5.7 8.9 Dein 0.6 1.7
Tyr 29.0 26.0 Aglycon Glein N.D. N.D.
Val 43.8 43.1 Gein 0.8 2.1
Met 29 36 Total isoflavone 217.7 189.3
Lys 56.5 552 Abbreviations; Din: daidzin, Glin: glycitin, Gin: genistin, Gein:
Ile 2.7 40.3 daidzin, Glein: glycitein, Gein: genistein, N.D.: not detected.
Leu 64.2 62.3
Phe 87 385 5. FO| M U QIHHME B2
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tein, daidzein, glycitein¥} o] ¥lo] X = A3 FE=AES
127Y4] ZF71 B3 A Q) HPLCE o] 83} isoflavone -
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glucosides FE| 2 EA3FAT) T3] A FARGE F
A% FFoloks AMBA, FHd e uhet thekahA 1}
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oAt F4 AA isoflavone 3HgFo] FE 6”-O-malonyl
genistin®} 6”-O-malonyl daidzin®] 3 & 80% ©]/d-& 21X
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2 Az,

Table 7¢] VeIt 8 A=E vehlie Late] 35 FH
TR F A Ao] o157 WEel 63372 %A %71
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o e w@ 42 AT
YA N A2 T EF TR
Z 7= Table 8o Vel Fe) FH-of 41 k) oy
A e 7kt 74.09%5} 1420%2 We) FHof =] u}A
Eou felA]l Jol g BolA] edsk
ol ¥ 7)Ee] A7 Aol st diAR] TR £
e} A e 85.0%9F 9.5%= ¥ ATk fAM 2
g BATO.
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6. =8 A|2o| X|utAt =M

AzE TR ABES 5402 F Soxhelet's W
o2 APAE &3l TR TR 245 gas chroma-
tography 2 7 Z8l] 1 ZAFE Table 9o VERAATE =) kat
2= linoleic acid(18:2)°] 714 B3kon], oleic acid(18:1), pal-

Table 7. Colormeter characteristics of tofu samplesl)

Variety L a b
White bean fofi  7221£1.09° 140118  11.79+034
Black bean fofu  63.3740.96  9.10£1.17 7.73£0.27

Y Means of three replications, 2 Means+S.D.
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Table 8. Proximate composition of the fofu samplesl)

(unit: %, w/w)

Variety Moisture Crude protein Crude lipid Ash Carbohydrate
White bean zofis 72.69+0.13% 13.63+0.07 4.410.03 0.17+0.02 9.10+0.07
Black bean fof 74.09+0.15 14.20+0.09 3.26+0.05 0.10£0.02 8.35+0.08

D All the data are means of three determinations, 2 Means+S.D.

Table 9. Fatty acid composition of total lipid of fofi

Table 10. Amino acid content of tofu samples

samples (%) (unit: mg/g protein)
Fatty acid White bean tofit Black bean tofis Amino acid White bean fofu Black bean tofis

Miyristic acid ND? N.D. Asp 128.2 125.7
Palmitic acid 11.30 112 Ser 303 314
Stearic acid 4.10 3.79 Glu 206.2 206.5
Oleic acid 23.10 24.30 Gly 437 427
Linoleic acid 54.05 5243 His 272 274
Linolenic acid 7.10 7.98 Thr 303 29.5
Arachidic acid 0.25 0.18 Arg 74.7 74.1
Behenic acid 0.10 0.30 Ala 433 42.1
D All the data are means of two determinations, Pro 48.7 479
? N.D.: not detected. Cys 10.2 8.6
Tyr 432 43.9
mitic acid(16:0) T2 BEIAAR] o]& Al Aate] Val 523 519
80% o3 AASACH, 4T F Qi uhe} Po] TR Met 83 86
Age At e A8 T PN 24T PR A Ly 648 645
2 Jelhygul Ile 51.0 50.1
Leu 75.3 73.9
7. MIZE F2e| oH|it XY Phe 310 938
Table 10¢] VERNSL Total 990 981
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ZHE A 2sH= 712 soaking 5 3 S £3) isoflavone©]
USRS BAT + YT A2 T AR 0
B T THo] jsoflavone S 242} 41.13} 67.1 mg/100 g
o2 JeElgth &3] 7] 3e9] isoflavone 7+ Eof gk
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Table 11. Isoflavone content of freeze dried fofu sam-

ples (unit: mg/100 g)
Isoflavone &5+ White bean tofu Black bean tofu
Din" 22 38
Glucoside Glin N.D? 04
Gin 4.0 7.9
Din 132 227
Malonyl Glin N.D. N.D.
Gin 20.0 27.6
Din N.D. N.D.
Acetyl Glin N.D. N.D.
Gin N.D. N.D.
Dein 0.8 1.9
Aglycon Glein N.D. N.D.
Gein 0.9 2.8
Total isoflavone 41.1 67.1

Abbreviations: Din: daidzin, Glin: glycitin, Gin: genistin, Gein:
daidzin, Glein: glycitein, Gein: genistein, N.D.: not detected.

A] glutamic acid, aspartic acid <=2 B|wH £ JAo=Z
eldt) we, SejA] & isoflavone 312 Z}z} 217.7 mg
/100 g soybean, 189.3 mg/100 g soybean©]%] 2.6, 6”-O-malonyl
genistin®} 6”-O-malonyl daidzin7} 80% o]/& AX]3tTh
Wgjel B TR AxE vy 233 47 8 J=F Ve
We L3t A% S8 F2e F 219 Mo] ojF7] wiie]
63372 S BA HrIEATh 3, T A5 XA of
u)iat 24 2 RS 48 F3 3A A7t UK gskevt
53] dio] -9 Fol A g olu] ARl wE]l e d T} 2o
2lo] Foll HlF 4538 w2 o2 Uehkth Isoflavoned]
FEFE FHE AXdhe 3% ol = 98 I vm
3ty gako] 20~25%2 Aoz JeRtth
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