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ABSTRACT

This study was conducted to establish a method of manufacturing bean patties,
such as various soybean pretreatment methods, binder selection, and appropriate
addition ratio of ingredients, to improve texture and bean extraction using domestic
soybean raw materials.

A pretreatment method was set up to make bean patties. Steaming beans had
higher taste, texture, and overall preference than boiling beans, and rather, in the
treatment of steaming beans for 30 minutes and then drying them at 50° C for 2
hours, the taste, texture, and overall preference was the highest at 6.6. In the use
of germinated beans rather than regular beans, the taste of beans was less and the
texture was soft, so the preference was better. In addition, when the size of the
bean particles was 1 to 4 mm, the preference was found to be excellent.

As a result of fermenting beans using strains used to manufacture cheonggukjang,
natto, and soybean paste to improve the texture of patties, the preference was
high in fermentation using B natto, the lower the fermentation temperature, and
the shorter the fermentation time, the higher the preference.

The adhesion was the highest in the addition of 4% rice powder and 18% flat oat
powder, and the shape and texture of the patty were also excellent. Oyster
mushrooms had good texture at the addition of 15-18%, and tofu had excellent
preference due to soft texture at the addition of 4.5%.

Key words: Soybean, Bean patty, Oyster mushroom, Flat Oat Powder
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3=

= AHE Gk, 18, o T ATEE AJdWe el SMEA JeHE@ F,
2002), 7= Aoz Q8| wge] HiEFS oF 3%, oMtstdie AA WS of
65%°l Get= EAEAZE oF7|1E 1 AtHHerrero 5, 2016). ol#d &7/ &Ml thE
AR AZI= Qs thAlS Aake] Baido] A, ’i!%"é S 7|Hte 2 st
Aol gk BwAo] FrhekaL %U‘r(Hoek S, 201D. A=A AN EFS F
Sl o] w2 HES ol&sle] SR uhjr A= E’—Ho]'a‘oz] a7lel 3t gk As
TS0 Witk sARE Frlel 227 FolA Sl nls) BeF FEo] Eojx HIHA
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Aol thel FEo] 7P Ax ek A4, dAE Eo2 YEETRY 5, 2020)

AEA AN FA T2 AHREE dFzAge ThA o] Adsta FYTHt ot
ks AEFor Az s Aol It Y ABHIT JE GAS AFe
2 FU diFRedys) S22 58 FARE o&sta Yo 4t F AES
ol-g3ste] 2zto]l FFH TFErlE JiEo]l Fasith wetA B AFoxE =4 F
dES o] 838t A3 Fof olFHE A flste] v F AA WH, 2
Adst FARe] A HrhlE 5 FHEY AxHS s A s

7t AR

B Ao A3 F EFS 20229, 202339 A= dH 2AY A25AY
ATA2AA T3 FIFITES Aol WA Bastw AP AFESHATE EE
AHE FFE AFAA FEHE Bacillus subtilisNUC CO., LTD., Daegu, Korea),
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B nattdYuzo Takahashi Laboratory Co., Japan), Aspergillus oryzagdSuwon
Fermentation Inc., Hwaseong, Korea)& AF&3tAth A71F 59 FE3 WA, 43

So RARE U FAES FYs] Agstarh

. F AAg W
AZFL T2 A3 & 283 29 2 A7|(UTHSN2, vl3bg 7], Korea)Z 3083t
A 2 50C EEHAZE7](N—tech, ®Ul2=F, Korea)ollA 2413t Axshe] =A]

12 7](SHMF-3260S, 7 7], Korea)Z EHstATh Wolge Eo HAl H

He &7)o BY TS 3 & HES E2 29X E HY 25 CE AAE d27]
(IS-2100RS, Alo] <€, Korea)oll ¥al 2443t FQF WolA ), wholwdl F& 30&
T 60 CollA 2413 Az & &Faste] ARESItE 39 Bae i3] B9 308kt
F 200 g& A3 ©S Bacillus subtilis, B natto, Aspergillus oryzae 2 g& HE3% o2 35 C,
40 C 3=27](IS-2100RS, A|o]2.H], Korea)oll A 12, 24, 36, 48A1XF WEAAH ARE3IA T

o. ¥ JHE Az

F HEAZEE AT A5 dvE v 2o 80 g WY ) VlE, FARE F
58 g, HAE7HF 58 g, =EtY] 38 g FAREE ¢ 29 g W 29 g FH 15 g &
7FF 12 g, FZIYLY 12 g AXEN 4 g AHRF 9 g &Avdd 23 g, vts 2 g A
Zlg &g 2g A9 5g IIMF 2 g& ALSIAT E F F2 dolFg &
G2 Y, AAFE HAVE BHSIA @) ZEFEHA, 32, d 5o Aae
0zl A FEUTHR). OF @< E71& AAS 77, A7tF 5 UnA A8E

& &

o
2719 el BWE F 2447 YESAT 24 93 AEE A WelA T
F oo A8 QUYR, BY, 71EEE ZASAC

[eJR=N
(JSOF-150, JSR, korea)el|l 3AIZF H¢F %3 & Ax A3 3o A xpo]E %7

(

FARZ UFal 1008 3t 78 AFEstdth pHe 3ol Suje] =& 7t 23
3+ 3 pH meter(G20S, Mettler toledo, Switzerland)E o]-&3&te] =&t oz e
micro- Kjeldahly, ZAWe Soxhlet FEW 2 X3ES IFFgHoz EA3Tt
(AOAC, 1995). A& xEWe A& Color difference meter(CR-410, Konica Minolta,
Japan)& ©]&3}o Hunter’s value %<l L(lightness), a(redness), b(yellowness) kS =
et Ao E4 2 texture analyzer(TA-XTplusC, Stable Micro Systems, UK)E °]-&
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W oo A7 2EEE 25 A g8 Az AelA 6602 $aadd ww
A AZH BE Gk ot 4o TL AL @ FRFDo] Hol NEE
9o @ WED A7 groz wedch shin S0 ATME T Bus @
Yatel T AzHAS W TAZF FaHATrs Bash o199 T A A=
A5 2L QoA SRs@el 44 od A 35E BE HEle] BolA
A7 A4k dekte Avel AR sen
1% o5l wd A 54
W3 71520033 =
AR ?k?j T(%‘)}% SE ]‘3} s ;ii =%
A 7] 469+75ns 44.5+1.7b 56+1.Ins 5.8=%+0.8b 5.3*+1.1b 53+1.1b
A 7|+ % 62.7+8.3 42.2+0.7c  6.0£0.7 6.6t0.92 6.6+0.92 6.6+0.9a
471 50.1+16.8 49.3+0.6a 6.6%+0.9 49+08c 39*+13c 4.2+1.1c

#7l+d=x 67.7+£94  443+£1.0b 64+0.5 52%+0.8bc 5.0%1.3b 5.0=£1.0bc
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T A vs Axse Aol FAEY A mAs dFE A7) 95k
AzxAe 24 A3 23, dd8e AxARte g Zols A FhoH
TESFS A=A F2 APk 1N A= AdolM 42 44.7%, 45.1%=
H 2t 2A12E FREE 39.6~40.7%2 At ool YIAtHE 2). 7a=
AT A B2 Hx IAIAA, 433 FR7|s=Es dx AR A
L Zol7h gle ALz yehgth gldes AZAE FAAA Fod2 jiley
AxstA 2 Aget Az AT Ageds F b7t ga =AZIg= 718 oo
A Et

=
o Fo AZATLE 243t0] HF Aoz Bk
2
E

A Fo dA 2]l wEt AFe] dFEe £ AoE ATFHo Fo B =
_]

2 e A4S ZARBIATHE 3). &3tk TS 1 mm ©|3k, 1~4 mm, 4 mm o] o=
g Aot BEskA @2 AEE xE 3t HEY A4S 2ARE 29, ddEe
PAo] A7]e] wet & Aolrb flAow FRIFL T v YAVE A<
=277} 45.4% 2 7V =33 YA 43t oA Wedth 7155 ZAbl A= o33
ol AE YA Arld mE TS A ZE SR UEEa AFto] HE 65%
tzo] MaAE 24, 1 mm ol3h} 4 mmold Bk 15 A% o Ang nglon] oz

333 w2 AdE B F 9 AxE AdlAe T 14

da FHAQ TE=
]

A A1z Xk TFELF 712 =093 2 =H)
A1z (kg-s) (%) <& s Sk} TH

0 58.5+4.6b 45.1+1.7a 6.9+0.8a 56+1.0ns 4.9+0.9bc 55%0.9a
1 69.1+2.8ab 44.7*+1la 6.7x12a 58+0.7 5.6*0.7ab 6.0=0.7a
2 65.5+11.6ab 39.6+2.1b 53%0.7b 57£0.7 6.1£09a 6.2%0.7a
3 78.7+84a  40.6+1.1b 4.8+0.7b 52*+10 4.6*=0.7c 4.8%+0.7b
4 69.8+6.9ab  40.7+2.0b 3.9+0.6c 51+1.2 4.3+0.9c 4.3+0.7b

% 3 Fo| B Hele] B4

2o 44 Zikeas TFEHE 715 208X =)
(kg's) (%) ks ES A 7¢ =3
o= 40.6+2.4b 454+1la 664051 53=L2ns 4.1+0.6c 4.6+0.7c

Imm o]} o7.1x86a 394*x19c 6.6+0.5 56+09 5.0£0.0b 5.3%0.5b
1~4mm 60.9+t4.1a 421+1.1b 56+0.9 6.0+0.5 6.5=0.8a 6.5+0.82a
4mm ©]%  49.3+9.3ab 40.5+0.8bc 56+0.9 55+0.9 51+0.6b 54+0.5b
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SH oA WolARl T2 ARSI AT U FoA|a F HIHEUE Y 5 3
FAE7Ee] 2o wef WolrlRl F-& ARgs Blth T2 A oy Ax

to] HolARl = F o A2AR A k] e #"é% Hwe A= &
0} ZS A3 o] HekEo] 80.2 kg'sE thE 93.7 kgsKHth e ARE e
H2013)9] ATFANA= oAzl F EHE HIgh 2w HF=rp oA 7]X]
< T EYe HE ARt ZAsidta Bt FEgES dx off
2} 2pol7} lom 7|z % AL A wolARl T A ARAR AErt gy A7 E9
71857} Z47F 6.3, 64, 6.6°= T2 Ao vl €53] & AAE KAtk
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F 4 Topgo® Azt vEle] 54

- qad  FE9T NE=OEA=D)
A - . - — .
(kg's) %) BSE 5 27 =%
o= 93.7+10.8a 26.9+2.0b 4.6+1.0b 4.1+x1.2b 3.9%x12b 4.2+0.9b
A 7] 58.0+3.9p 38.0£0.7a 59%+0.9a 51+0.6b 4.6x£0.9b 51%+0.8b

A7) + 712 80.2+23.8ab 28.9+0.8b 6.1+0.7a 6.3+0.5a 6.4+0.7a 6.6+0.5a

U F A8 A=E A% ta=d 4%

Aode v i EaAEFY dEE I8 A4
Bacillus subtilis °] A4tshs Eae) 93 3| 5
HYAHE We sS4l 5’&7‘4ﬂ7-<ﬂ.f?} HEAES

A & PBacillus natto,
of 5fFY T3 vt
Aote AFolgt=(el9k F/, 2008) A+
Ao 2Rkt el e B A T& Fol7] Yt A=Al AM&ste B natto,
B. subtilis ¥} B %ol /\P%Qb Aspergillus oryzae #+2.2 WEAZ F
HEE Azt I §A4E ZABIATHGEE 5). LA AARFE 2ok
A#Glol pHYF EolA = AEFEES RA B subtilisof~ 58~6.4Z 713 w3k
B nattodl A 6.7~76°2.2 7} =3t A€ E daxzte] dojdss Frlshe 74 e
ol FEFFS F Aol %i‘iil’/‘r. 7155w BE dFolA BaATe] ZAojEFE
ol Ed WaATe] dojASsE DAy FUlsh] Wi ®E AdAY. B nattos
2417 A AElolA 3, Bt ’%‘ZJ, TH71557t B S8tk Bacilus sp.
CS-17 @5 o] 83le] 24A T AN A 96AIZI7FA] BEAA A Z8 A=Al A WA
AAA HFE 24X A5 VE=rt 7 Edde & 5200002 R} Bacillus
subtiisKCTC 3014) #+F& 7M1A1 HaAZS AT o= 2043 =7 HAEg
daAgtolgt Bagk - (2006009 A}t mpriAE dE Az AHG UHE
A ZEE 2471 olstetal AT Q‘H B. nattog AH&3ste La2E TaAS AR
sle AlES F71E Y3t F 649k o] MEAZE HEL25E0 E pH, T&
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35 28 o5 B ARPE Y] 54

wx A%, ded Suuw e D
T kgs) (%) g8 7 4P F#
T4 g 6.60.0f 44.8+0.9b 44.2+4.3ab 61+19%b 46+L3b 49+15b 49+18Db

24 6.7+0.0e 319+21d 426+05abc 62+17a 51+15a 51+l3a 53+16a
ng’ggs 36 7.4+0.0b 26.3+13de 43.9+25ab 61+13b 36+08bc 43+15h 4l+15c
48  7.6+0.0a 353+0.6bc 40.7+3.8bc 53+16ab 31+07dr 40+16b 37+L5c
24 58+0.0j 43.8+9.0b 434+26ab 57+1l6ab 34+13c 40+12%c 34+13hc
ff]g’g;jg 36 6.0+0.0i 586+9.5a 38.6+0.7c 50+Ll2b 31+lldc 39+1l3c 31+llc
48  6.4%0.0h 43.3+6.0bc 40.1+1.0bc 46+13b 26408c 36+15c 29+11c
24 65+0.0g 29.8+54de 404+13bc 43+18&b 29+15c 33+13c 26+13c
AS%%”S 36 7.1+0.0d 20.0+5.6e 454+1.7a 43+18&b 24+1lc 30+l3c 26+1lc
48 7.4%0.0c 33.6%5.7cd 43.8+1.3ab 41+19 24+10c 30+12 26+1llc

¥ I8 2% 40C

3 6. Bacllus natto®] HE 2= 9 ARPE FojEle] 54

3] a & =(0&) A =
=== = % g cul o} 27} 3

=) 63+£00ns 41.9£21ns 52.9+22.3ns 7.0£0.9a 54+09ab 55+0.5ab 5.9+0.9a
12 6.3+0.0 42.0%£3.6 55.3+12.0 5.6*12b 59+0.6a 59+0.6a 6.1+0.6a
35 18 6.3£0.0 414+18 64.3+6.2 58=£09p 20H05c 4.8+0.9b 5.0+0.5b
24 6.4+0.0 38.1*x1.7 61.5+13.5 51*11b 3.8+0.9c 50+l2ab 4.0+0.5c
12 6.3£0.0 41.2+28 48.2+13.6 54=£1.2b 43+£l7bad 4.4+1.5b 4.3+12bc
40 18 6.4+0.0 40.0£0.7 61.7+10.2 56*+1.0b 40*L5cd 4.8+1.0b 4.1+0.8c
24 6.4+0.0 39.0£2.9 55.7+22.1 4.9+15b 43+0%cd 4.5+0.9b 4.1+0.6C

o F HE AxE AT FAs AT
D AzA A

e e ARA AHAZ F2 ASHE 2FNS W 2L FEAM BAHE
9o Lotk B £YHE FEAL AL AeY 4P F o Y
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AZAE AastnA sk AvbEe AR HEL
A Az T e B4 ® 77 20 Avde At ol §L
% b Awelgen AMETL 18%
A7hepo] Bold4E Wi ge A5

o] 7= = A

Adle A Wi VE=rF v Ao #uEglon, Aas st FE HUL
H &2 71557} 7Hd 53R 28 s 3d A7 4%, ARZHE 18%7F A- g
Aoz BTEHAY

£7. %8 A1 $ojee) 54

A AYgy SR 712 =0 A=H) Axe
W& (kg-s) (%) A& s 21z Rl

T1” 829+25ns 36.5+1.2a 62+08ns 4.5+1.0ab 4.8+0.8ab 4.9+0.7ab  +++

T2  100.7+11.8 33.9+1.3b 6.2£0.8 55*+1.0a 57%x1.0a 5.7£1.0a ++

T3  98.9%20.5 346%0.8ab 6.2+£0.8 4.6x0.5ab 4.8£0.4b 4.6+0.5b ++

T4  81.8+18.6 33.9+0.1b 6.2+£0.8 4.0+0.6b 3.840.4c 3.7%0.5C ++
> TL &7t% 0 F&AE 7+ 22% T2: 2A7+% 4, F2AE 7+ 18%

T3: 271F 7 d&AE 715 15% T4: 2715 11, $23AE 7 11%

2) =EHHA R TR AV A

o1 F e A=A Tk M APS AT Y AR Tbe A,
Agolm A, tEEHA 5& A7E ATlA AEE} S5 seenAe A
stk ¥ el 47 wolv] SAstel EIMAL] Aok APe Ade E 8
otk mEeE WA AbEe Aude vAE 9ol YUom FRFFS WA
ArhFol FA5E i FASRAT. /155 2A4ES eeWAS 18% A7t
S92 W 6002 T Aust #93 Aol AAoM FHAU EEE WAL
15-18% A7HA Tha ¥ AnE R
= 8 =erel A A7k Fujele) 54

rE Aad TR ed NE=QAA=R)

*) (g %) EE: 5t a7 3%

7 77.2£6.7ns  32.3+2.7ab 5.5+0.5ns 4.3*+0.5c 4.8+0.8b 4.3+0.5b
11 62.8£5.5 314+£3.4b  53%£0.8 4.8%£0.4c 50%£0.5b 4.5+0.4b
15 81.2£6.1 31.0+2.5b  5.5+0.5 53%0.5b 5.5+0.5ab 5.5+0.5a
18 63.4+77 343*xl4ab 55+0.5 6.0+0.0a 6.0£0.0a 6.0+0.0a
22 66.8+2.6 36.2t1.6a 5.7%£0.8 4.3*0.4c 4.8+0.7b 4.7+0.4b

168 - 20234z AEHATETIN



F dele] auAe By Astel RARE FRE Yl AFE Ans
® 9, 100 gk T Akl WE pHE WMl 9D AEEs FRige
FRol Prhgel 2HB4E dastth 2T AR PR FRE AHESE
dobon xamael gFe Frlan. AEE TR o] F/184E PE ANE,

iy
FAE 2% ZAEG0M NEE 2ANAE FRE 45% WS | b we

v Agd  FRIF =y zuwd =44 2R
(%) P (kg's) (%) %) %) ) %)

0 6.4+0.0ns 47.2+12.5a 38.5*£2.3b 12.0+0.3a 11.7+0.5b 12.4+0.5a 2.4%0.0ns
4.5 6.4+0.0 32.6=*3.6ab 45.7*x1.3a 10.4+0.3b 12.0+0.8b 10.1+0.6b 2.3+0.0
9.0 64%00 23.0+22c 485%3.0a 10.2+0.2b 14.2+0.6a 7.7+0.8c 2.1%+0.0

F 100 77 A7HEE F9E e A= 8 7|5 Hal
A7V A= 712 =093 A =H)
(%) L a b oA st 2% %

0 30.1+0.3c 7.5+0.0c 8.1%£0.2c 5.3%*1.2ns 5.7£0.8a 5.5+0.8b 5.6£0.7b
45 331£0.1b 83+0.0b 9.7+00b 57£0.5 6.5+0.5a 6.3+0.5a 6.5%0.5a
9.0 344%£0.]1a 8.6+0.0ba 10.9+0.1a 55%+0.8 4.7+£0.5b 4.8+0.4b 4.5%0.5¢C

g AAY $E L AR AF 44 29E H9F FAYY 54
A71E7EdoA M AFRFT T3 AETE BEL T A F 18%, Bd IF& T

Az & 243 I 18%q :E}E]HW 18%, F=A7LE 18%, %Ly}T
40%, l"?* 45%°F ZHE 9 FARE 42 Hriste Az FuE ] 54 & 113
2o R FE o]8ste] AxF HE(R)EG % teF A= x%ﬁ]% slod A %31 sfE)(o}
e ﬂﬂ‘ﬂ)"ﬂ/‘i Adeo] 558 kgs& 74 kgs =gow AW e 41% Fda }_u}unzé
dere 15% 2716tk pH, sB@S 244 2 =

A} wol Z el Mol |EEE 2ALE Ax)

-

b -‘
1o
N
rlo
i
o
ol
i)
ful
N
Hir
o
T
N

ghe tart Bk, A4
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Agzbel FAZ Fel 42 UL A3 TR E=e Bob F HEZE ¥ =Tk
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# 1L FHF Ao Axd FoE e 54

AGE  FEUT =A% zuwd zds 2B
0,

A PH O g9 @ @ W %
A 7] 6.3+0.0ns 48.4+4.5b 47.0+0.6ns 15.5+0.0a 12.5+0.2b 12.4+1.1ns 2.6 +0.0b
WolA| 71+ % 6.3+0.0 55.8%2.5a 47.0+0.5 11.4+0.1b 14.0£0.8a 12.9+1.2 2.9+£0.0a

E 12 A% 4RxdoR Axd TEe A% ¥ JEE va
] A= NEEORAEY)
2Bk _
L a B
A 7] 34.0+0.1a 7.2+£0.0b 9.4+0.5a 5.8+0.8ns 5.2+0.4ns 4.6+0.9b 4.8+0.8b

oA 7]+1%  32.3+0.1b 7.6+0.0a 8.8+£0.1b 6.0£0.7 52+0.4 5.6+0.5a 5.4+0.52
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