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Abstract

This study suggests a method of making cheese using soybeans for healthy food for people that are allergic to animal
proteins, vegetarians, people on a diet, infants and toddlers. Additionally, the study was conducted to provide basic data
that can contribute to the development of a quality control class of Korean cheese and underdeveloped cheese industry.
Soybean cheeses have a high protein content and low fat. The free amino acids of soybean cheeses contained 11.48 mg
of arginine per 100 g, 9.33 mg of glutamate, and leucine 4.91 mg, in that order. The free amino acids of Company A’s
milk cheese contained 20.95 mg of glutamate, 8.95 mg of proline and 8.02 mg of lysine per 100 g. In soybean cheeses,
there were 2.21 mg of tryptophan and 0.73 mg of cysteine, which were not analyzed in the milk cheese of company A.
The contents of the constituent amino acids was 1,070.22 mg of glutamate, 467.30 mg of aspartate and 446.30 mg of leucine
in 100 grams of soybean cheeses per 100 grams. The milk cheese of Company A was 1,715.97 mg of glutamate, 798.72
mg of leucine and 685.31 mg of proline. The mineral contents of the soybean cheese were 120.29 mg/100 g of calcium,
0.92 mg/100 g of iron, 0.78 mg/100 g of zinc and 0.40 mg/100 g of selenium, respectively. The contents of vitamin B,
and [B-glucan in soybean cheese were higher than that of the milk cheese in Company A at 0.08 mg/100 g and 13.73 mg/g,
respectively. Therefore, it is considered that the soy cheese is excellent in nutritional aspect and will contribute to health
promotion. It is also suitable for people that are allergic to animal proteins, vegetarians, people on a diet and healthy foods
for infants.
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u, 7Hdo] AystEA A 22 @ Feolth AYAT
(Shon DH 1997; Myung & Hwang 2008; Hwang & Jeong 2012)
e 7Y Y& d 20~45%, AW 18~22%,

T3HE 22~29%, 3] 4~5%0°]1L, o] Qo] P4 ofm| At
I} ExZgRHMALo] #E QA BxEE o] 9) o, isoflavone,
saponin, phenolic acids, anthocyanins, tocopherol, phytic acid &
o] tharet Al Aol Fgel drkn BIsidck 5
3] isoflavone> A4S} B4} ARt d A4S 7HA L
o] LDL-ZAHE 4SS 9AIA7]13L, LDL-E282HE
F&A 9 BHe F7HIA FALHE #ES A=
Ao Z AdHA JAthWei 5 1993; Ruiz-larrea 5 1997: Kirk
S 1998; Kwoon & 1998; Kim 5 2003; Myung & Hwang
2008) E3 R ZhE A Aslel EwWAS Al
AA, NEF U G 5 Y s, FuBY @
A, e, 70gge] et makE ey okt shxiel
AeeAy 29 Faie] AR gUrkKim 5 2012). 3
TR WEAE, WolAE, TR 7HEAES 22 A}
S5 glom, T2 B thAl chopgt Ay el

PALERE AFRE T Qthlee 5 2003; Park 5 2017a).
Al A =2E Y G T2 HEE St fAAL,

WY S4AL A7k AAAS ST, SRS AAT
F7he 7Rt 24 B9 3L AH wEolAm, Az &
A - U2 FR - AZPH - ST - S - 33}

A zA 9 uYETH 24 S wat EEETHChun HN
2005). AAZ A2 $UZTFE 2005¢ 0f 4474 Eof A 20159
o 1124 Eo = 684 E Z71514 3, oS Y82 Sk A

o 8% E0.2 AulEIeF 805 BO] TR AXTHT 9
o1l B 13}EtHSong 5 2017).

AEA Aze FFAA FAI7I0 2A- AT F o] §E

< dFede datkas A9Ey ok I 5 dife
29 dFEA FHEY A Tl IFHEew 7
T YEANEY 7R FUE Y AEFeE AsHE o
(Shim & 2003). 59| A=Fe FAAZ 2= FFoJUt
tigte] =R (sufu)o]™, o= Actinomucor elegans, Mucor
hiemalis, Mucor silvaticus, Mucor praimi D Rhizopus chimenisis
5o 48 BB TR HW| AGAA 5T} 238
& A2 AR AT RO, £40] WFPol wha}
0] $EDPA ol A25h e Folek G A
soybean cheeseE}_TL HEHKim 5 1994). €-E 2] tofuyor=

B2 AZAZ & ZF(Monascus sp. 5)S Q& xgq/\];g
Koji¢} 283 52 Ao AAL £AAZ Aoz 3
glo] =8 g E—OII‘J{Park & Kim 1980; Kim S 1994).
= AE, G2, ofuwaly 24 5
04 DA T $A] W] djEEE

4 olgd - AR

=4 EFIYEIA

olgate] A= AFEL
(Yu 5 1978). HolHRE AYG %%94 JPt 55
B2t Zh2o] ol Hls) Agstehs Aol el Ay

& olgutoE F48 URE so] = GAAZ B
T L Aol o3 glonl, FRUE AIAE
o 969 A7PE (2o EAS AMsHEE mgo] Hrk
A7E0] R1E| T QrkKim & Lee 1985). 1L} @A) A|%
o ABHD G AZABEL BE 948 ol 8T AF
Soln], AAZ Y ol g3 N2t Algo] W FT A
olek.

ool £ ATE FBA T L 27]E A Aol
U WA, Tholol = Ush At % Afobe] A4
2 93 BRE olgstel W22 w=
HERNEECE SRS
Pl 5 Uk A2AR

1. AIZZH|

Aol AR F2 HF(Glycine max (L.) Merr.)o]H, i+
£ 20179 69 0% FEOA TYSHAOH, HBE S F
At AL202C)oN A AT ABJAL 972 =(Namyang
Co. Ltd., Seoul, Korea)= &A] 713 @Wo] A|TEH Q&= X=

% g 7HE st AR E ARSI

2. AL} starter HQF

Aol vty 2E TE7| Yl AHEE SAES Lacto-
bacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus
(CHR. Hansen A/S, Denmark)E A3} t). Startero+-2 E2t
2 % Mesophilic(New England cheesemaking supply company,
US.A)E A& A Y(Rennet)(DSM FOOD SPECIALTIES,
France), 2~E}E](Starter), ‘W& (Zymogen)= Yu 5(1978)0]
AAE S S8t o2 WY AR S AEsHEA
71 At vl 0.003:0.1: 1.59] SFu|2 £33

3.
A

b

0] &g X=X M=

33 A 75 A&t o2& AASL, A&
5o} BA5E 14-109] FHH|2 Blod Th5E AR
A 24~30A|17F F2F 500 g& 4= 2 Lof| EEsth £
A F-& 9 A 7]|(SMX-750BH, Shinil, Korea)E o]-&35}o &
Hstglon, 1 Ao HE 23 FES AR Kim & Shin
(1971)°] AAIZE vlof| ofste] FEof FuE F7HA717] 9
o SAERE Y AU ST =S 8710 4
7hedsto] §0-95C LEH ol 4] 40-5027F B 7, Aol
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A A A3 YA g, T2 qatste] o HE]] a1y
g #53th 13 ES §7]9 ¥al, A(Rennet), 2E}
El(Starter)F, & HZymogen) & «AHH 02 £Y5te] 7Y
sHA Eatar, QlHolE oA & 35-38C RAOR 2442
AZE SRSt Fg Estete] 48 EFES d= v
NS AR 48 THES T g Fo1E Hs] 9
sto] AP E] WRE Z3, HE fof A7] #8F THES
28 FE 3, 10T 0|5t YA oA 4-5A7F F=]|51H
FES AASAH 5o AA" EFE V=S 7t
sto] FASHA g &, AFHolE A 2% 35-38T =
A0 2 34AZE FoHE &, AW 4ToA A AR &
AAFT ot A& ARRE= VMRS 4, AR, HE,
AE, 4L A=z EA|, G235, B-2FHB-glucan)S 4
FH|E Ao BYstgon, uitRstA 1 Bk
w4 1FE 1005FR tiste] AF 1.55FHE,
SEE, HE 8T, A 5524FFE, T4 0.05
AME 2 AR 015, HES 1535, B-27¢ 2
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Table 1. Ingredients of soybean cheeses

Soybean cheeses (%)

Bean water 100
Skim milk powder 30
Rennet 0.0032
Starter 0.11
Zymogen 1.5
Salt 1.5
Starch 55.24
Butter 8
Sugar 0.5
Citric acid 0.05
Acidity control agent 0.1
Lemon juice 1
B-Glucan 2

YEE ol 8%

Aol ¥tg A= 813

= 2016).

5. ojO|'cAb A

frejotm] At #4012 Chun 5(2012)0] A|AIRE W o
o3l AAsIATE 5 ofu| Al 882 Waters Co.(Milford,
MA, USA)olA 43t AS ARl EE ofv|ieitd 5%
7} Z+Z} 0.125 mol/L7} E]A] £3+8te] addition methodS 28
stof ARSIt Al® 2 BE ofn|ieAl Aoks FEEE 50
UL F3}o] pico-tag method2 ZHF 7AZ3F & methanol : H,O
: trimethylamine : phenylisothiocyanate = 7:1: 1 : 1(v/v)&] H|Z2
Eake 891 20 LE 7}a) 2 Eakelo] Ao 2087 9
AlF T} thA] pico-tag method2 ZF AZRste] IO|2 A&
349 250 1LE 71 THE, o] FOA] 90 ILAS Bl F
Aot Z+ A2 2 mLo 75% o2 ¥EZ 30 mLE 7}skar
& Aol A 3027 53 T oSttt I RS FH sk
75% AL EIERE 23] vHE &5 FEHS AR et
o] & AolA ELRES FTEAA 28 AAS, &
AFOIA oF | L7} HES 2204E SEse] T 25
(pH 2.2)& 718 25 mLZ 3t thg AJF=RA| HWHo 2 2agt
& o] M-S membrane filter(Whatman, GE Healthcare Co., Buck-
inghamshire, UK)Z o{3}5}a, 10 uLE 2ol FUst] &4
sttt 2 ofu|ieAt B4 o AM8-gF HPLC= Water HPLC
System(Waters 510 HPLC Pump), Waters 717 automatic sampler,
Waters 996 photodiode array detector, Millenium 2010 chro-
matography manager(Waters Co.)o|™, ZH-2 free amino acid
analysis column(3.9 mmx300 mm, 4 mm Waters pico-Tag, Pico
Rivera, California, USA)Z& ARE3IATE 24 &= 40Co]1,
L2 1 mL/min, o] FAC=Z =82 H AL 140 uM sodium
acetate(6% acetonitrile), &Z-8M B 60% acetonitrileS AME-
shgict

FA ot Ake] BAL ZV7) Jeong & Shim(2006) & Jeong
2008)0] AXT ol oo AASAh AR U
2 23te] 6N HCl So1S 7181, AE WEae] heating
block(110+£1 C)of| A 24X 7F Z¢t 7H=E 3| 7] &, glass filter
2 o3t B WX FFS7I(N-N series, EYLYA, Tokyo,
Japan)E o]-&-3to] HCIZ A AL, /42 33 AlAg o
< Y 5=3}9] sodium citrate buffer(pH 2.2) 2 mLZ &3}t
3 0.22 ym membrane filter2 o]}t o N-& o]l At 5
B4 7)(Biochrom 20, Pharmacia Biotech, Stockholm, Sweden)
£ ol-&sto] EAsHTE 4o o]-83t column ultrapac 11
cation exchange resin(11 pm+2 pm)E A3} 1L, flow rate2}
bufferi= 22} ninhydrin 25 mL/hr@} pH 3.20~10.00.2 3tQ.0
o, column 2%=&} reaction == Z+7F 46C2} 88C=Z 3t

3, BAAZES 48 Bk B,



814 FEAY - AAE - F

6. FIIE =24

Z, A, ofg, A #7148 &F2 Kim 5(2007)0]
AARE ol wheh EA3HET AR AAE] = DA
off Wzt 23 % At SRS 100 mLE AlFEHo=
Ao, ARE YA g2 TAIRE 22 o R AAJst
Aot A" A Y2 =2 ST=0t 23371(ICP-
AES, Inductively Coupled Plasma-Atomic Emission Spectropho-
tometer, Z 6100, Hitachi, Tokyo, Japan)& ARME-3}e] 4 =74
off S50 E45 AT EEEH 22 ICP/AAE EEA|F
(Sigma-Ald-rich)& A3} th

7. HIEHL BN

1) XS4 H|ER! 24

ulebgl A E| FES 2 (Park 5 20170)517] 913} A
=2 9F 2~5 g5 F35lo] 6% pyrogallol-ethanol £9% 20 mLE
748l 1087 =39t oF 7-8 mLY] 60% KOHE H7}st
of T & A= 187 AR o YZ471E FAstY
70T 840l A 1A1ZF Fet HIFRSAIF T B RSHAZT A
25 Y73} 2% NaCl 20 mLe} 25 mLe] &-80[(0.01%
BHT in hexane : ethyl acetate = 85 : 15, v/v)& #7135t & A&
s1of AEAlS Sieelgl, o] 3¢l whEele] 2Esiok 3
ZNS MgSO,Z2 4319 21, 100 mL2] volumetric flask 2
A-8-5}] hexaneo]] 591 & HPLC(Agilent 1200 series, Agilent
Technologies, Palo Alto, CA, USA)Z 243}t 22 Merck
AKDarmstadt, Germany)2] Lichrosorb 100 Diol column(250 mmx
4.6 mm id, 10 ym)S AMESIgon, &= 25T 2 §A|5hd
A 20 uLE FIeke] BASHTE vehn A BH8H] 9
3]] hexaneo]| 21 5% isopropanol €& £ 1.0 mL &2
ZTEF o, &3 <E7](fluorescence detector)S ©]-&35}¢]
excitation¥} emission TR ZFZF 326, 470 nm=E ILAYA|T] &
ZAstqct vlEly]l E9] 42 1.1% isopropanole ¥
hexaneS 1.0 mL/minC 2 E#HFHA EAs¥ o, G
Z7](excitation 290 nm, emission 320 nm)Z A3}t = Et
91 D& Choi 5(2018)°] AAIRE o] whe} #ASME A&
2 SASEET N2LE - ORE SAL ol8s}e] HIA
2 5 54| 2EUCHMEDS 2014). 24 43 Sepazo]
A% 8 AR 13 g2 33 AT . 10% H22E - o
g $9) 40 mLE F}eled ok} ek Egekch o171
o0 5B EE 10 mLE Zhsh A T 5 Aot
£z 3718 AT, Aok Bohado] BRUZBS ¥
Zelo] 75T WIE -5 FoA 6027 Tt U
o A3t $EE ARE 24 Ao Wrksa 24
Zj712 £70 F 34t 50 mLE 7kate] 1087 Z3skA

)

oY

(RIS A
ol 12 38

olfd - NS A BG A
St AT AR YA el FEeA} HH AFoe
B, G2 5150 Fa 50 mLE 7Hste] 28] o HhEto]
F&ste] 45N ST $1E WA AFA | N
SABLTE49) 100 mLE 7Hste] Mg EUE F PAH
FRAS AW F TG B AASYTE W45 05
N A 3ol &

A4S 40 mLE 7hste] gt & A

27 =W £33 thA] HEa, AAES AlF o] Hls2E
QL Ajefoll dZeRtg-o] YethtA] o wi7kA] F73] Al
AsicE A7 B S-S FeAUERS R g6t
o 24 eSS0 &A 40T ol M Y 5
shich FEste] doj7l ZhRgEol WehE 2 mLE 7sto] A
23 A|A 0.45 pm PTFE membrane filter(Fisher Scientific Co.,
Ottawa, Canada)2 o 3}3F &, TL.C-MS/MS(liquid chromatography/
tandem mass spectrometry; 1290 Infinity series, Agilent Tech-
nologies, Palo Alto, CA, USA) £41-& 3} v|ell D 3=
< Heretqck

2) =34 H[EIE BN

Al FFHA(MOHW 2000)o] AJAlE HPLCO| 97t A=
Wog hgal 7o] Eashach ]Ekel B capeell-pak Cig
columng AMEHATL, WO W NBLE - 44k}
UEF 89(F<% 0.5 mL/min)S AFE3FE 2™, fluorescence
detector(Aex : 375 nm, Aen : 450 nm)S A5l Th. vEH B,
+= capcell-pak Cjg columng AFE-3}9 11, methanol : 10 mM
NaH,PO, €M (pH 5.5)=35:65 &MHo|gl o, 824 0.8 mL/min
931, HZE7]+= fluorescence detector(Aex : 445 nm, A : 530 nm)
£ AHEskgth vEkY C= &3 E 0.05 M NaH,PO,
ACN=98 : 2131, Shiseido capcell pak Cis MG column& AR
SFFH o™, UV detector 254 nmoj|A B4t Th

8. B-Glucan &4

B-Glucan &5 #2442 Lim 5(2012)°] AJA|gE B o wzt
B-glucan assay procedure kitE ©|83}le] ZASIHTh A&
100 mge]| 37% HCI 1.5 mLE 23 30°C water batho]| 4] 455
ZF wHkst 3 32} 254 10 mLE 715k, 100C water batho]]
A BHA] 2A17F mRESEGIT o] WSS 2o s A3l $ 2
N KOH 10 mLE 7}ste] E3stgict o] &< 02 M
sodium acetate buffer(pH 5.0)Z 7} 100 mLZ 383 &
AR (1,500xg, 102)3to] F5HeS LUtk 45 0.1
mLo] exo-1,3-B-glucanase(20 U/mL) + B-glucosidase(4 U/mL)
|20 0.1 mLE 7}5}taL, 40°C water bathof| 4] 6027 HFA|H
t}. o] Hk-2-9lof] GOPOD(glucose oxidase/peroxidase, Megazyme)
AleF 3 mLE ¥ 40CoA 2087 ¥H-E-A1%1 £ 510 nm 1}t
Ao A TIPS A3} total glucan FFF2] Aktel| AR5}
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Atk ESE A& 100 mgo]l 2 N KOH 2 mLE g3 ice/water
bathol| A 208.7F wuk3}gich o] ¥k-&-oHof| 1.2 M sodium acetate
buffer(pH 3.8) 8 mL2} amyloglucosidase(1630 U/mL) + inver-
tase(500 U/mL) €N 0.2 mLE 7}5}3, 40°C water batho] A]
3027F wuket & AHE2(1,500<g, 1025t A5HS &
Atk A5 0.1 mLof 0.2 M sodium acetate buffer(pH 5.0) 0.1
mLe} GOPOD A|9F 3 mLE ¥ 40 Cof 2027+ RESAIX] &
510 nm oA TFEE S5t a-glucan 3EF9] A4t
AT A F total glucan®} a-glucan®] 3= EE
=44 glucose FH(1 mg/mL)S GOPOD Alefxt HE-EAZ
whgole] FUEE ol 4stel] 217} RAHI00 RO A
&tk B-Glucan FF-L total glucan ol Al a-glucan $HeF
& W grom A,

9. SAIAZ

A¥E &= 7= SPSS package version 21.0(Statistical
Package for Social Science, SPSS Inc., Chicago, IL, USA) Z &2
29 olgste] 247t Baw BEAAE P BEA
Ml paired Htest H(p<0.05)9] ket AABHA

Za o pE

1. ks 2o
ao] WE A2k ABAFY S5 2o T UWAE B
A& Table 20 AXISHGTE o] W K=o A Tzl of

&taFo] 6.16+0.65%2 FH 9] dtaFo] 2.21+0.03% 2 A AZ)
Abe] oo 2 (kA FHEF 4.66+0.42%, 3] E FHeF 141+
0.019%)] H]8} Z+2+ S-218}7] 7] LR thp<0.05). HHol,
AB|ALS] SR =AML 4e] SaFo] 55.05£044%2) |
o] gHeFo] 22.16£0.02%2 40| WE X2 ula) f-2la}
L=9FTH(p<0.05).

AR 100 g FUAL GO AL, 42 97 g TR
362 g X% 178 g D 3|5 56 golehi AN SHATHAIBAE

Table 2. General composition in the soybean cheeses and
milk cheeses

Composition ~ Soybean cheeses A company milk
3/@ ’ (n=5) che:slzs (yn=5) p-value
Moisture 52.95+0.32" 55.05+0.44 0.05”
Crude protein 6.16+0.65 4.66+0.42 0.05
Crude fat 4.15+0.14 22.16+0.02 0.05
Crude ash 2.21+0.03 1.41+0.01 0.05
Y MeantS.D.

? Mean with different superscripts in the same row are significantly
different at p<0.05 by paired z-test.

Aol ¥tg A= 815

, 2006). A A-KShon DH 1997; Myung & Hwang 2008;
Hwang & Jeong 2012)0| A= ubA ol tj=o] Aubygre ot
W] 20~45%, A 18~22%, BHESHE 22-29%, 38 4~5%zt
I B ustgch T3, Park YW(1993)= dtolA o2 £7
T 7o} g ThalE 35-40%, A 15~20% D 20~25%9)
g2 okl okal Haskg o n, Ryoo 5(2004)8] A
e UL tiF 5 750 A=At 35S =R 1059
O] YR F 58 7.6~11.9%, ZTHMA 32.8-41.0%, &
A9k 12.8~20.1% 2 3|& 4.6~5.7%_4 H9 9 S YEHY
Aok Baustgeh duk 79 9 AFERE2006)0+=
7HAE 100 g & 882 g, T E 32 g AW 32 g, 3 &
0.7 g&.2 AASFRAL 71~LX12«I B R 476 g, I
2 183 g A 242 g 3| 44 go g AA|FAT
T A FHEEQ2006)0= FFEC] 7HAR 100 g
= T, A 9 32 A, mAde} (=7t 42 56.7
g 176 g 101 g Y 32 g AchX| 27} 242492 g, 17.7 g, 9.2
g 941 g TpAF X271 20.8 g, 385 ¢, 286 ¢ E 8.0 g2
AA=EAch Ay ALKim NO 1992; Choi 5 2018)o| A=
U © 2 Gouda 2|29 ¢, 547|7to] F7fgtol wheh

SEe gasty, 2HNY - 2AY - 282 2 pHE o}
Acka WSO m, Gouda A2k WY (29 BYL

7HA AL, dRtH o2 Ae A3 4& F pH 2 EF
49-5.60], -8 FF W 53-63%0|2 T B 1EATHVan
den Berg & 2004; Choi 5 2018). T3}, Gouda 2| =9 EAS
AR, 8 SHEFL 42-55%, R4 $HEFL 25~46%, T
A SHFL 22~35%, A7 HFL 1.0~1.5%°] M (McCollum 5
2012), AAZE] AL, 8 T 51-61% Tl Feke
16~21%0] 1L, AohA| =9 A WFHEsS 9ujd o
o] 713ttt R usFE (Yoo 5 2017). Rudan $5+(1999)
of Aol URfol Aol 035% ) Az £BL
53.19%, D252 Aol 321%Q ] =9 8L 43.19%
2 sk BE lol4 BT A2 HERYE S8
52~53%, THENA 22~24%, AW 16~18%, 3 2~3%, FE 2.5%,
pH 53~5.58}3 ¥ 15tdcKLee S 2011).

2. OfO|'cat 24

a0 g A=k ABALY x| =0 gt ofu|ieAl E
e Table 30 AAISHAT 20| Wa 229 §elopn] At
2 100 g9 arginine 11.48+0.27 mg, glutamate 9.33+0.76 mg,
leucine 4.91+0.24 mg <=2 2 {5 o] 9o, ASIALY] &7
Z|Z 9] §-golu] AR 100 g glutamate 20.95+0.76 mg, pro-
line 8.95+2.42 mg, lysine 8.02+0.97 mg <= =] U
o}, e 0] HE AZO|HE asparates TFE0] A
QLeh. EF, §ol)ieat F 0] WE AZ0|HE arginine
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Table 3. Amino acid contents in the soybean cheeses and milk cheeses
Free amino acid content (mg/100 g) Content of constituent amino acids (mg/100 g)
alziyrfsa:ifis Soybean cheeses A company milk p-value Soybean cheeses A company milk p-value
(n=5) cheeses (n=5) (n=5) cheeses (n=5)
Glycine 0.35+0.27" 1.690.60 0.05% 131.78+1.04 162.23+1.04 0.05
Alanine 3.41+0.27 2.56+0.60 NS? 187.66+0.78 298.81+0.78 0.05
Valine 0.85+0.25 4.63+0.56 0.05 273.78+1.69 491.33+1.69 0.05
Leucine 4.91+0.24 6.21+0.54 0.05 446.30+0.91 798.72+0.91 0.05
Isoleucine 0.18+0.54 3.98+0.54 0.05 213.77+0.96 393.16+0.96 0.05
Phenylalanine 4.68+0.54 3.32+0.54 NS 248.71+0.52 396.44+1.27 0.05
Tryptophan 2.2140.48 0.50+0.48 0.05 - - -
Methionine 0.52+0.25 1.82+0.56 NS 94.38+1.37 181.75+1.36 0.05
Cysteine 0.7340.43 1.16+0.97 NS - - -
Proline 3.59+1.42 8.95+2.42 0.05 295.70+5.18 685.3145.18 0.05
Serine 1.03+0.26 3.86+0.60 0.05 304.19+2.02 487.32+1.52 0.05
Threonine 2.98+0.26 3.84+0.58 NS 232.82+1.53 409.12+1.53 0.05
Tyrosine 2.94+0.25 2.68+0.57 NS 105.16+1.31 264.14+1.31 0.05
Aspartate ND 4.47+0.46 - 467.30+2.00 683.67+1.50 0.05
Glutamate 9.33+0.76 20.95+0.76 0.05 1,070.22+1.45 1,715.97+1.45 0.05
Lysine 1.92+0.43 8.02+0.97 0.05 395.98+2.00 652.9242.00 0.05
Arginine 11.48+0.27 0.97+0.61 0.05 200.57+0.94 246.72+0.94 NS
Histidine 1.80+0.51 2.54+0.51 NS 138.21+1.44 220.16+1.44 0.05
" Mean+S.D.
? Mean with different superscripts in the same row are significantly different at p<0.05 by paired f-test.
%) “NS’ meant ‘not significant’.
(p<0.05), alanine, phenylalanine, tyrosine®] AZJAR] -2 = Zo|M F8 Td Zaf 7122 df el 2id Ffas
of vls gol &=l ANeH, ASALY] L {A =M= ot Aol o] & FAREE, 2B nEoM 2 T

valine(p<0.05), leucine(p<0.05), proline(p<0.05), serine(p<0.05),
glutamate(p<0.05), isoleucine(p<0.05) L lysine(p<0.05) 52| &
o] o] W A =of Hg) FTh

T/dot] leqte] FEFL 100 g &o] WA A =9] AP,
glutamate 1,070.22+1.45 mg, aspartate 467.30+2.00 mg, leucine
446.30£0.91 mgo]glom, AZALY] LHFXZE= glutamate
1,715.97£1.45 mg, leucine 798.72+0.91 mg, proline 685.31£5.18
mg 0.2 $4He] Ytk Ttk TAoku=Al 5 rypio-
phani} cysteine & 2:0] ¥FE |29} ABJA} £-§7) 2ol g
Sl 917 gkt

S4717E B 29 Ful HE AL ohvleate) olsh
283 o] glon, 53] etotn|iedl, WrEFEotu|iaqt
< Fa% A= Fu] AEQ ALY FIRE A/ (me-
thionine, cysteine, phenylalanine, tyrosine, tryptophan 52| o}u]
= Ato] methanethiol, dimethyl disulfide, dimethyl trisulfide %
= Aol Zadt AEo= dA QtkLee W 2007). A

o

4 g mat Hefol= Bojmacls, szl 29| 7
%, SElobul At geFo] j$- BT, 1 FoIHE glutamate
L gjEda =] Folgyd a4 Belgthn Buske
ThJeon & Han 2003).

Park 5(2017b)9] Ao A= ofm]ieit 2 MAE S
A 7}sto]| ket threonine, cysteine, tyrosine, arginine, alanine,
proline, lysine, isoleucine, leucine, glutamic acid 52| $}Fo]
H 2oz F718l9aL, F otu|ieAl e tztof Hls)
of AEY 2% H7F A=A ESkthal B sttt 1L
AP ATHKim 5 2006)0 A= B £ oAt &
A A3}, glutamic acid®} aspartic acid7} 71 =2 FFS B
o)™, leucine, lysine, isoleucine 52| H4olu]|=AS] FHaF
Eohar Buskgich

(=13

o

L Table dof) AAIBSATh o] W X|=0)

£
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Table 4. Mineral contents of soybean cheeses and milk

cheeses
. Soybean cheeses A company milk
Mineral type Y (1=5) cheesz ) (};1:5) p-value
Ca (mg/100 g) 120.29+29.54" 162.39+29.55 0.05?
Fe (mg/100 g)  0.92+0.07 0.100.07 0.05
Zn (mg/100 g)  0.78+0.34 0.54+0.03 NS¥
Se (g/100 g)  0.40+0.02 9.42+0.20 0.05

" Mean#S.D.

? Mean with different superscripts in the same row are significantly
different at p<0.05 by paired #-test.

» ‘NS’ meant ‘not significant’.

714 RS 100 g3 ZHzE Zr4 120.29+29.54 mg, A 0.92+
0.07 mg(p<0.05), o} 0.78+0.34 mg, A E 0.40+0.02 mgo]
Rom, ABIALY] SfA =9 F71d 2 100 ¢ Ze
162.39429.55 mg(p<0.05), H 0.10+0.07 mg, o} 0.54+0.03
mg, A& 9.4240.20 mg(p<0.05) oAt A3 A H(Packard
VS 1982; Chon 5 2012)9 A $-gofli= 0.72%2] F7] "ol
o] glom, of 30400150 B4 glrha mushg
oh E $AEC) A1 B 5218 AR 2ET <o)
T, 58 e 1 kgl Be Bl ohel, 48] 4
< FEHZ A3t B 13} thPackard VS 1982; Chon &
2012). 7FEA 2= 100 g 24 503 mg, & 0.3 mg, L ES
1134 mgo] gHg-5lo] glon], made 2| =els 100 g5 2
& 403 mg, A 0.5 mg, HEF 654 mgo| o= o] UTHAF
3, 2006). T3 100 gF A|th 2| 2ol = e 434 mg, E
0.8 mg, YEF 942 mg, AP X Zo|= Zh 80 mg, A 1.2 mg,

EF 296 mg, h=2H4ik A== Z4 1,109 mg, & 0.9 mg,
UEF 1,529 mgo] FHrE o] thal BustHThAE4EEE,
2006). YHHOZ £4F olgate] RE A= ERE 4]

TH X zof wlsf Ao o] Wi, YEF Pl =2 A

YEE ol 8%

Aol ¥tg A= 817

52 AlmEt)
4. HIE}E! &2
H|EFT1 9] 3He Table 5o A|AsHETE A-8&4 HIEH A

o} E= 100 gF ASAL SF2| =04 o] 2H2}F 12747+

0.31 ug RES} 0.49+0.15 mg o-TEZ %o] ¥rg x| =] ]3|

FooHAl =R (@<0.05), &4 HIEl B o] 2a

Az 4] 0.08£0.01 mg= ASA} -2 =0 H|s| o] =

Atk 7SR =9 7%, 100 gF BB A= 238 1g RE, H|

EHql B2 0.07 mg, H[EM By 0.30 mg7} 75 o] 9lom,

HE O ShElo] QA etk BISHATHA B RE,

2006). Ayt A=l 100 g v]EkT A9 S mALe

)27} 241 pg RES} R|Tha 27} 300 pg REO|H, 2.2 x] =9}

24k X =0l = HlEl A7} glokal st TH Al EA =

3, 2006). £, HlEHY] B9 e mapdet =71 0.26

mg, AthX]Z7} 0.08 mg, 28 X 27} 0.02 mg, TE2H AL X

27} 0.03 mg HrE o] Jlom, BEl B¢ g EAdet

X Z7} 0.26 mg, Atk =7} 0.14 mg, AP X =7} 0.20 mg,

H2H4F X271 0.49 mgo] o] thal HIskITHA

FAEE, 2006). 1t HIEH] CY| B9, 2R X =, A

o A=, 29 A= 9 G204 (= BE FRE] QA ¢

T} AASHITHAIEAERE, 2006). wabA] A1 A EE(2006)

N AAIRE =X &} vlwas] & of, vEt A S S

2 9hE A =oA =9k, v B oA A =oA &

e

™

ot

5. B-Glucan &l&f

B-Glucan HF2 Table 69 A|AISFATE 4o THE 2| =0
A= B-glucan®] 13.73+5.89 mg/g T-F5°] A2, A SJA
A2 B-glucano] F-E o] AR Pk AFAF
(Kahlon 5 1993; Park 5 2003; Kontogiorgos & 2004; Kim &

Table 5. Vitamin contents of soybean cheeses and milk cheeses

Classification of vitamins Types of vitamins Soybean cheeses (n=5) A company milk cheeses (n=5) p-value
Vitamin A (ug RE/100 g) 21.93+0.31" 127.47+0.31 0.05%
Fat soluble vitamin Vitamin D (ug RE/100 g) ND? ND -
Vitamin E (mg a-TE/100 g) 0.07+0.02 0.4940.15 0.05
Vitamin B, (mg/100 g) 0.08+0.01 0.03+0.01 Ns?
Water soluble vitamin Vitamin B, (mg/100 g) 0.05+0.01 0.07+0.01 NS
Vitamin C (mg/100 g) ND ND -

Y MeantS.D.

? Mean with different superscripts in the same row are significantly different at p<0.05 by paired f-test.

9 “ND’ meant ‘no detection’.
Y NS’ meant ‘not significant’.
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Table 6. B-glucan contents of soybean cheeses and milk
cheeses

Soybean cheeses A company milk
(n=5) cheeses (n=5)
13.73£5.89" ND?

B-Glucan (mg/g)

D Mean+S.D.
2 ‘ND’ meant ‘no detection’.

2010; Gil 5 2015)o|A] B-glucan2 &%, HAF B L
o) 5 wse] s AEY T4 Ao EAfohs Tl
B(13, 14) 23] Sl T thdRelth 2o 5 ZH
2HE A, gAEY 4 94|, & 5 ot A Ve

gog sl £ 3 gk FAYlE Bk, A

A Al FAGONA B-glucand T2 HF A2 ARESto] AlFol
FPAL BolstALL, e 7|54 Bz 2o BFoa Hy}
Ho] 1 Hg40] TealEA S A3 AEo] AgkEo] A}
L5 o] gty B 3159 ti(Santipanichwong & Suphantharika
S 2009). & AN A A[EEIL 9= f A==
A7teo] QA B B-glucane 20| WE X =o| H7FAH
o=a 2uATL A% Y9 chke 714 AES AEE

& g AVE vhs

7] $1si o]-g3}to] Rk 0] E‘z_‘i 21554 LR =9
FFeES v - AT AABIA. &o] HAE N =2E

ABALS] 952 zo] M) GaAn 85 Gl f2lsHA
RO (p<005), A1) R itk felobnlizat 5
o W X|zo| A

|->

alanine, phenylalanine, tyrosine 2 arginine
9] FRGEFo] =9rom, AZJALY] L8 X R 0| Al valine, leucine,
isoleucine, proline, serine, glutamate 2 histidine 52| o]
=Uh Ao ieAke] S 100 g 4xo] WE X =9 7
2, glutamate, aspartate 2 leucine2] $FFo] =9k, AS|ALY]
LG Z+= glutamate, leucine L proline©] @o| sH8-E o] A
o} aoldta 2|29 B4 =k 100 g 2H2 Zrs 12029
mg, A 0.92 mg, o} 0.78 mg, AdE 040 mgo]RQo.m, AT]
Aye] 9-§2)z0] ula) Wit ofed Trepol Efeh. Eeh 2ol
ShE A 2E ABlAL 99220 vl 100 ¢ HlER B3} B
lucan®] go] ESkh mebA B A7 ATE S wu,
Y52 ol o] WE 2L A SHAZ M THS
o depRel 2 Aol gtk ofHe tRE olg A=
of Agolit AHESF TlFAT, A%AA ATATE F
3 7o FEEE FVHIXIHE FEA S dEE

b

=4 EFIYEIA

o] =2 2017
of 2a &7

TA7)G71E7E A DAL BI(C0510271)
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