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in billion US$
1,800 CAGR
4860 2025-2040
1,400 - Cultured o
B K= +41%
1,200 10% = -
10% 18% +
23% 25% Novel vegan +9%
meat replacement
90% 72%
55% O Conventional g
40% & meat 3%
2025 2030 2035 2040
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Mung bean Red bean Pea

Soybean

31.06+0.95% 23.98+0.27° 20.78+0.21°  19.45+0.78%

Protein

19.97+0.09% 2.38+0.17" 2.38+0.04" 1.844+0.04°

Fat

3.77+0.04% 3.92+0.01? 2.2240.05%

5.24+0.05%

Ash

9.50+0.03° 13.694+0.07"  10.85+0.04"

9.31+0.15%

Moisture

60.37+0.09" 59.24+0.18”  65.63+0.73%

34.42+1.18°

Carbohydrate

100

100

100

100

Total

=3).

All values are means = SD (n

*dMeans without common letter in the same row differ (p < 0.05).
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PPC

RPC

MPC

SPC

77.33%£0.10° 72.58%0.40° 78.69+0.63°

74.04+1.24°

Protein (%)

4.844+0.08° 5.08+0.08° 8.33+0.29°

11.19£0.16°

Fat (%)

2.3840.31° 3.4240.12° 3.2540.12° 4.4140.11°2

Ash (%)

7.43+0.02° 6.75+0.10° 6.10+2.47°

5.37+0.07¢

Moisture (%)

6.98+0.17° 12.35+0.35° 2.47+0.86¢

7.01+1.59°

Carbohydrate (%)

100

100

100

100

Total

=3).

All values are means = SD (n

adMeans without common letter in the same row differ (p < 0.05).
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0| 235}04 phenyl isothiocyanate (PITC) labelinggS AA|SIES.

400 mLe| bufferoll

Lo =
1 =

liquid chromatography (RP-HPLC, Waters 510, USA)d|

Pico—-tag cloumn (3.9xX300 mm, 4.0 m)2 ol

o=z Atgst

o
—'.5" =

.I

Ijok
mu
JI)I'
o||

IR, &

o= ~xMSe otoledt &

m
=, 80 A= 140 mM sodium acetate (6% acetonitrile) 0|1,

60% acetonitrileS EZ &5l 20 Waters 2487 UV detectorg Ol
A

o o
=

ke

ol

| AlZ YmES Fet T PICO-Tag YH

PITC labeling =l A&

fjo

ﬂllﬂl

%5101 reverse—phase high performance
Festol EAM SIS, Waters

L/

A

slo 2o A2} 2o BE 1 min &%
2o B=
23510y 254nm I}EHo]| A

49 3.

oA, 140mM sodium acetate (6% acetonitrile);

¥ 4. DEM CHHS ATl ofo|ii EAS 9E 2z
Time Flow %A" %B?
Initial 1.0 100 0
9.0 1.0 86 14
9.2 1.0 80 20
17.5 1.0 54 46
17.7 1.0 100 0
21.0 1.0 100 0
24.0 1.0 100 0
25.0 1.0 100 0

2%B, 60% acetonitrile.

5 &Me| 4 ofo|tt2 EH

*= T
E 50 HEIHAS. T2 E ofo| oM 45 T AR =29 ofo|
0

sib =8 2 wgefHel XolE HEE (p<0.05). & E=ofo|ih= 26.45~30.32
(mg/g) M9IZ sHE=FCHo| 71 =7 ugten OiF, 55, HF & 2F 55 Y

chil A S Adel HBA sEel Y MAVIE (Mo HA) &R AIMIY
(2020)2 BT A3 4Fo| E8 DE HHS 2TE 100 g M3 Al HEIRUHAIA



5. ICHH O & AxSe oot & H[ZSoto| =& FA (mg/100 mg)
SPC MPC RPC PPC
Indispensable
His 2.17+1.98 1.0540.25 1.0840.11 0.80+0.16
Thr 2.83+0.76 1.8840.42 2.01+0.04 1.8540.25
Val 1.99+1.29 3.20+0.25 2.94+0.08 2.59+0.19
Met 0.6740.13% 0.78+0.05% 0.75+0.03% 0.53+0.02°
lle 3.56+0.14% 3.63+0.04° 3.2240.14" 3.3540.04"
Leu 4.89+0.28° 5.61+0.09% 4.95+0.17° 4.97+0.06"
Phe 4.0740.16" 5.7740.31% 4.4340.11" 4.16+0.22°
Lys 6.35+0.27° 8.04+0.80° 6.76+0.16" 8.04+0.77°
Trp 0.30+0.02 0.36+0.13 0.32+0.08 0.30£0.02
Total 26.83+2.03”  30.3240.32?  26.45+0.68”  26.59+0.49"
Dispensable

Asp 12.42+1.33 12.1342.26 10.7840.18 9.74+1.24
Glu 10.00+4.15 11.45+1.88 10.1940.20 9.53+1.12
Ser 3.30+0.44 3.18+0.71 2.99+0.02 2.48+0.37
Gly 1.7140.99 1.9040.32 1.84+0.06 1.8440.27
Arg 3.98+0.53 3.51£0.72 3.16+0.08 3.68+0.48
Ala 2.47+0.24 2.33+0.42 2.30+0.05 2.05+0.25
Pro 2.47+0.85 2.45+0.44 2.25+0.06 2.02+0.24
Tyr 2.96+1.42 2.00+0.15 1.89+0.05 2.00+0.06
Cys 0.8740.22% 0.2740.01” 0.4840.02" 0.5640.19"
Total 40.20+4.31 39.22+6.87 35.88+0.53 33.89+4.14

All values are means £ SD (n=3).
aPMeans without common letter in the same row differ (p<0.05). SPC, s=CHSFCieH

. MPC, S5=5SCh 295 RPC, SSMFCY 225 PPC, SHetEChy 2o
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1ol

voltex

(2015, g/d)
0.8
1.1
1.3
1.0
1.0
2.3
2.7
2.4
0.3
12.9

17}

AL
[=)

(/100 @)
1.3
2.1
2.7
1.2
3.4
5.1
6.8
7.3
0.3
30.2
MM

1
o

7t

ILr

=

His
Thr
Val
Met+Cys
lle
Leu
Phe+Tyr
Lys
Trp
Total

O ol xS 2Xel A

o

70l
o}

ol
o0

7ol

Fo{

o =
S ©

=Y

mixer

che, I AejollA

104
<k

o

e
110

I

RN

4,000 rpmollA 2027t

60X =2t voltex mixer

-

<0
ol

&

IH

2 24l

7

= 4,000 rpm 30&

K1

—te
110

K0
KIr

oju

o

ool

7
(-

o A 20lAM 308

=

iAIZ! &= viscometer (AND vibro viscometer, SV-10, Japan)?Z|7|

O

(=)

=
o

i

voltex mixer=

3=zt

(W/v)

Zd5t0] Al

KA
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—r
110

IH
ol

,000romal M 3022+

4
A

—

M

ol
ufn

ojT

2K Ato] ol A
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C
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o
or
<k
fo[T

w

==

0

Uk
)
_x_._|
Ho
oM

0l

(p<0.05) (

ol
8%

i

K
ol
K

oF

__A_._|

o<
HH

ol
<t
ofl
pifd

==

ud

U

ki
Ho

==

Ll
Uk
K
__A_._l
Ho

==

L

Uk

ki
Ho

8%

K

[
_xr|

K
_xI|
H0

==

|
Uk
Hr
__A_._|
Ho

2 4

LN =F

Klo

ol
Hi

A
At

o

ol
AX

o

dof AM M2 CtE EFE THK]

PPC
223.38+0.90°
162.4140.63°
215.63+1.68°

1.68+0.01°

cakes

doughnuts
‘Soups, gravies

= -
Meats, sausages,

food system used

L=

F

C
—

F

i
Meat, sausages, breads,
RPC
213.05+0.52°
160.78+0.20°
207.5+1.25°
1.55+0.01°

A s 27t ctE Zdol2f
Mode of action
Entrapment water (no drop)
Binding of free fat
Thickening
MPC
211.67+0.46°
160.09+0.22°
208.3340.81°
1.38+0.01¢

Hydrogen bonding of water,
3).

SPC
194.48+0.29°
166.2440.40°
192.67+0.64°

1.63£0.03°

and binding capacity
Viscosity
(mPa-s)

Functional property
Oil absorption capacity

ol 2t

Water absorption capacity
X =

adMeans without common letter in the same row differ (p<0.05).

All values are means = SD (n

Rl
IH

==

1

O 0t tidls el MEd got

K

==
1o

i
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o

=

conway

=

=
[oll glycerine

F1 voltex mixer&

°

tof ofmd 1 mL

°

| SFTE 71

o

MAT|E A (VBN, Volatile basic nitrogen)=d

2 gofl 18 mL

=]
=

’ AlE

2 o{Z}X|(whatman No. 1)2 oz}

24D e

2|12 st
conway
unit 2[Alof|

o

ok

-
__Ou_
—_

o

=

<

=
=

Ht21 23 K,COs 1 mL

X|A2K0.066% methyl red+0.033% methylene

I 0.01N NaOHZ

VBN (mg%) = 0.14 X {(b—a) X f/sample (g)} X 100 X d 22 HA5}

0.01 N NaOHe| %7t, d
(ML 2 HEten dEbd = AESTH| w2t PCAA|

7t

=

=

—
—

blue) 30 uL

of f

oo

—_—r
110

KIr

AHE 510

=
=

o =
I

e

=0l pH 4.482 71& =2 F
22 FRE HEIA20] 43X}

o

X}
t7F 0.05~0.08 H2| LfollM =

=

{

H
[l

o

HA

ol pH 4.242 7}
7}

M= X LiollM pH

T Chel

=
S

3

—

—

ol A

s %

Plz 5t =,

O] =O0{M F=of HAlS

ol
=

F

el

EXI

o

S 71222 St2 o

2o, fE[LetiME =2

=

=/t 10° CFU/g Ol

Z Xfo|

4.7%x10°~1.7x10* CFU/mLZ L}E}

o

—

U HEA|

1.0x10°~3.0x10* CFU/mL 22 2zt AxjH

4_7F_o|

H
7l

<

oo

i[E;

4Z A 7HR|

St 1

2 Zall=ElHA VBN
o

ol= AMEZe| A< 20 mg/100 g Of

ofo| &t M 2K}
A =22 VBN

3
Al
o

8

 —

al

H Eto]

(Volatile basic nitrogen)o| &7t

|

o

ol
Kr

10
e

KH

=
Hio
<r

K

ol
X0

Oh

<r

Dk T |
s MEd grtoll AoM HEe

=

2.10~4.67 mg%

—

—

2 4FXt Hel 2.33~12.13 mg% ECt M2 L, =0 XNZ&7|Ztol|

Aol M M=
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Storage
temperature(C)

period
(week)

Sample

4.7 X 10°
3.2 x 10°
2.0 X 10°

5.37
10.97
6.53
8.63
4.67
5.60
7.47
12.13
2.10
2.33
4.20
3.03
3.03

4 .41
4.46
4.46
4.46
4.48
4.54
4 .54
4.56
4.48
4.53
4.53
4.54
4.24

25

SPC

25

1.0 X 10
9.4 x 10°

37

25

MPC

1.7 x 10°
1.4 x 10°
1.0 X 10°
1.7 x 10*
2.0 x 10*
3.0 x 10*
7.0 x 10°

25

37

25

RPC

25

37

1.7 x 10*

25

PPC
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Vacuum packaging machine; (2}) Cold storage.
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O Nt x| el 7|2 Mo =H 4™

- 1AHAE AFZE EE MAESH 432 IUL sitE HF, 55, 85, 2655 e
2 CHHE AXHE Mitols HHE MYSINS. =5, HF 2 2AF= EM7IE 24501
40 mesh Ao oA ELUZR HM=351¥S. thFE= U E S0lst7| 2laf 3uie SFF
(w/w)E 7totod A20iM 6AIZE 22[1, B8 5= &2 0|85t01 EI|stn 50T ¥E
IAHOIEfoll A EMAM 24A12 AXSIS. Bo AxE FE 2472 245104 40
mesh Aol S3A|7{ EM s, tHFE220l 3812 n-hexane (w/w)& F7Istl A20M
WHZ|E 0|35t 6A1ZF WEAZIE. Wt = 2 Zm7|ol A 1AI1ZE DXAZ = &
SUS Eelstl, A™ECH o TEOAM 2442 AXSIQS. ©X| OF, 557, 85F &
b= Eotof| 1082l SFTE 716 3 N NaOHZ pH 1022 & F 6A|ZF Al=20iM T
Ht7| & o|gsto wmeksta, o] WS R0 Eof 8,000 romZ 20C oM 102t
YA EE|5I0] ASHE 3|F5tHS. 4S50l 3 N HCIS &7Ist] S, 55, M5 ¢ et
5 CHe Aol SMA HZol pH 452 &5t wHby| 2 1027t mEkst & CfAl 8,000
rPMEE 20CoAM 1022 dAE26IUS. 45UE HMAS 5| EHES ZotM 50T &
Z QA OolE{oll A 24A|ZF St A=3ID 65COHAM 1AIZH M24adst &, 2UM7|2 Zo}
M 40 meshAlol StAI7 MESH T K=ot o] MAtnpyol BAE gl MAE AX| o

o

g2 I8 9 & 10z &3,

Mung bean / Red bean / Pea -

Grinding/Milling (40 mesh)
Suspended in distilled water (1:10 w/w)

Flour suspension

Stir for 6 H
Adjust to pH 10.0 with 3N NaOH

Suspended in distilled water for 6 H
Dehulled by a machine
Drying for 24 H at 50°C

Dehulled soybean

Grinding/Milling (40 mesh)
Mix with n-Hexane (1:3 w/w)
Stir for 6 H

Defatted soybean Flour

A

—

8 9. =Ly

Centrifuge (8,000 rpm, 10min)

Supernatant Residues

Adjust to pH 4.5 with TN HCI
Stir for 10 min
Centrifuge (8,000 rpm, 10min)
Precipitates Residues
Drying for 24 H at 50°C

Adjust to pH 10.0 with 3N NaOH
Centrifuge (8,000 rpm, 10min)

Beans Proteir“1 Concentrate

|:|-|:|_|-|I

hxl & Axel



Mung bean Red bean Pea

w

Sovbean

1ol

oo
0<

HH

o]
<H

Uk

Kl

Pea
78.57 + 0.56%
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71.62 + 0.42°

Mung bean
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74.62 + 0.39°
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o-value

Mung bean Red bean Pea

Soybean

4.48+0.01° 4.48+0.00° 4.24%0.00° <.05

4.41+0.01°

pH

0.71£0.00° 0.83%0.00° 0.84+0.02° 0.73%0.04° <.05

BD (g/mL)

<.05

235.67+0.74°

223.81+0.53° 233.13+0.81°

214.25+0.84°

WAC (%)

<.05

+0.94° 258.62+1.82° 261.58+1.29°

260.25

278.52+1.402

OAC (%)

54.00+1.60° 46.33+0.72° 38.33+1.52° <.05

37.67%0.94°

EA (%)

<.05

39.33+0.71° 56.33+2.08% 47.85+1.45° 38.67+2.05°

ES (%)

S5X|; OAC, FXIE5H; EA,

BD, €27 2x; WAC, =
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add phosphate buffer (pH 6.8)
homogenization

add polyvinylpyrrolidone
centrifugation

for 100 min at4°C

add ammonium sulfate 50-80%

ultrafiltration

a2 13, Has|l 222 MA gAlE
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A2 5o s HES U5, 2o tidls A E 08510 A[X] M=ol ALEE

HF 15, ¢t oA s &M E ol et AKX M= 2 Al
Ingredients (%) Developed sausage analogue
TSP 25.1
TVP 25.1
QOil 12.6
Water 18.9
Albumin 3.1
Sausage flavor 1.3
Citrus flavor 0.2
Lecithin 0.3
Hydrated beetroot 0.1
MBPC 4.4
Premix 8.9
Total 100

TSP, textured soybean protein; TVP, textured vegetable protein, MBPC, mixed bean

protein concentrate
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Ingredients (%) Developed patty analogue
TVP 17.5
TSP 5.8
Qil 11.5
Canola oil 0.6
Lb extract 1
Water 48.6
Methylcellulose HV 1.1
Xanthan gum 0.1
Starch 1.1
Potassium chloride 0.1
Hydrated beetroot 0.1
Smoke flavor 4.2
Nutritional yeast flakes 1.1
MBPC 2.5
Premix 4.7
Total 100
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TSP, textured soybean protein; TVP, textured vegetable protein, MBPC, mixed bean

protein concentrate
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Ingredients (%) Developed ham analogue
TSP 44 .6
Starch 5.6

Qil 12.4
Citrus flavor 0.1

Water 18.9
Albumin 3

Sausage flavor 1.6
Lecithin 0.3

Hydrated beetroot 0.2
MBPC 4.4
Premix 8.9
Total 100

TSP, textured soybean protein; MBPC, mixed bean protein concentrate
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# 18. HLE AT AKXl Lut ME

Composition (%) DSA CVS MS p-value

Protein 18.05+0.09° 11.84+1.29° 20.82+0.65° <.001

Fat 14.2940.41° 17.84+0.46° 14.3240.47° 0.002

Moisture 55.84+0.34° 51.37+0.06° 57.70+0.592 <.001

Ash 2.94+0.02° 1.8940.01° 2.91+0.06° <.001

Carbohydrate 8.89+0.16° 17.07£1.19° 4.25+0.19° <.001

DSA, developed sausage analogue; CVS, commercial vegetable sausage; MS, meat

sausage.

- 2 93 E Sl JHeHE s mfEle LM ES F 192 &3, tAs mfEle T2
2 7|20 moj=E A= AlEAM O] ¥ =M digle =2 FAISE Z23E ES
. Ux=s mHE|e| cHHA Stak2 oF 19.33% 2 s=4 THE| (2F 19.40%)2 FAISH =X
£ 290, Xg 22 =4 e, A5 mE, ASM dEe ez =UZ. UAH=S
oEle| =3 & &2 374 miEl & Rz JIY =AUl ElfsiE oH2 =4
lE|ECt et AEM e MEECts ReMeZ =5, & dA7E Soll HEE of
HE IEl= =4 HEIL}F FAIEH CHHA otzks Efstd JAWHA XY 2 ElpstE &
=22 I SHEAS

#® 19. 7ietE A s THE/Sl HIMHE

Composition (%) DPA CVP MP o-value

Protein 19.33+0.83° 26.73+0.11° 19.404+2.11° <.001

Fat 9.47+1.01° 7.87+0.34° 15.57+0.28? <.001

Moisture 53.56+0.91 53.59+0.27 53.81+0.31 0.84

Ash 4.09+0.07° 2.10+0.07° 1.88+0.10° <.001

Carbohydrate 13.53+0.62° 9.69+0.12° 16.57+0.54? <.001

DPA, developed patty analogue; CVP, commercial vegetable patty; MP, meat patty.
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* 21, MLE s AIX[9] ofo|l=dh =4

Essential Composit.ion , Non—essential Composit.ion ,
Amino acid (% of total amino acid) Amino acid (% of total amino acid)
DSA CVS MS DSA CVS MS
Histidine 1.82 1.75 2.14  Cystein 1.82 1.37 1.63
Threonin 519 4.28 516 Asparagine 519 9.02 5.68
Valine 6.19 6.36 5.96  Glutamine 6.19 17.82 13.14
Methionine 1.79 2.20 0.92  Serine 1.79 7.86 6.21
Isoleucine 5.07 5.13 4.97 Glycine 5.07 6.50 10.63
Leucine 8.30 7.97 7.90  Arginine 8.30 412 6.32
Phenylalanine 3.17 4.48 3.39 Alanine 3.17 712 9.69
Tryptophan 0.00 0.00 0.00 Proline 0.00 7.67 6.60
Lysine 4.84 3.40 6.53 Tyrosine 4.84 2.95 3.13
Total 36.37  35.57 36.97  Total 36.37 64.43 63.03

DSA, developed sausage analogue; CVS, commercial vegetable sausage; MS, meat

sausage.
#* 22 JHeE M| miE|Q| ofo|=tt =Y

Composition Composition
Essential (% of total amino acid) Non-essential (% of total amino acid)
amino acid DPA cVP MP amino acid DPA CVP MP
Histidine 1.01 1.51 1.90  Cystein 0.82 0.98 1.07
Threonin 4.78 3.30 4.80 Asparagine 6.03 4.02 7.48
Valine 6.51 5.06 5.66  Glutamine 15.18 28.02 16.88
Methionine 1.08 1.26 1.77  Serine 7.69 6.63 6.60
Isoleucine 5.66 4.27 5.00 Glycine 8.20 6.37 7.63
Leucine 9.22 7.50 8.13  Arginine 6.47 3.98 6.23
Phenylalanine 4.45 4.45 3.88  Alanine 8.16 4.97 7.76
Tryptophan 0.00 0.00 0.00  Proline 7.74 11.91 6.56
Lysine 3.58 2.96 5.76  Tyrosine 3.42 2.81 2.89
Total 36.29  30.31 36.90 Total 63.71 69.69 63.10

DPA, developed patty analogue; CVP, commercial vegetable patty; MP, meat patty.
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#* 23 JHLE tiAls el ofoltt =Y

Composition Composition

Essential (% of total amino acid)  Non—essential (% of total amino acid)
amino acid DHA oV MH amino acid DHA cva MH
Histidine 2.43 1.51 2.42 Cystein 1.28 1.29 1.67
Threonin 4.44 4.09 5.05 Asparagine 7.58 6.48 6.30
Valine 6.28 6.00 6.16  Glutamine 16.31 18.91 13.84
Methionine 2.02 1.61 0.95  Serine 8.00 7.43 5.94
Isoleucine 517 4.90 5.31 Glycine 7.10 6.87 9.01
Leucine 8.14 8.21 8.38 Arginine 4.82 5.21 5.67
Phenylalanine 4.70 4.64 3.93 Alanine 7.19 6.64 9.13
Tryptophan 0.00 0.00 0.00 Proline 7.49 8.07 6.79
Lysine 4.05 512 6.44 Tyrosine 3.00 3.02 3.01
Total 37.23  36.08 38.64  Total 62.77 63.92 61.36

DHA, developed ham analogue; CVH, commercial vegetable ham; MH, meat ham.

O tids MEL =2ty 54 =AL

§_
=700l et x2| &2AME2 NAIXIZF 2F 10.67£0.88%, HHE[ZF 2k 11.32+£1.99%, Ol

d

ok 8.00+0.01% U =.

Al

I 24 MLE UA S MEFSS =2 &HE

k>

Developed sausage Developed patty Developed ham
analogue analogue analogue

Cooking loss (%) 10.67+0.88 11.32+1.99 8.00%£0.01

- JletE M| HESS M EA2 2x2x2 cm2 7|2 HMokst HEESS thae=z
texture analyser (TAXT plus/50 Stable Micro Systems)E Al235I0] SHSIFS. M =
2

712 pre—test speed 2.0 mm/s, test speed 1.0 mm/s, post test speed
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oo, S probeE 0|35t0{ E™5I¥ L, A= (hardness), = (adhesiveness), Et

A (springiness), &M (cohesiveness), &AM (gumminess), ¥&lM (chewiness), ErA

(resilience) 52 Z=AISIG .

- JHEE A S SAIXel =242 E 269 23 FEY, SHY, g@Hd2 2 AFE Sol
AE oAds & S 2 M=d

#* 25 JHEE tiAls 2AIXe =24 &4

AIX[eb Z|Zof EHoi= e SEY AKX A AEY SAXTE FAREE 5
A

DSA CVS MS SEM  p-value
Hardness (g) 3673+109.65° 3765+419.07° 2558+134.39° 151.185 0.031
Adhesiveness (gs) -6.61£0.80 -6.51%1.11 —-2.51£1.42 0.658 0.072
Springiness (mm) 1.00+0.00? 0.67+0.02° 1.00+0.00? 0.006 <.001
Cohesiveness (g/s) 0.64£0.04 0.72£0.19 0.54+0.03 0.068 0.571

Gumminess (g/s)  2348+222.43* 2615+235.93° 1373+65.96° 110.348 0.009

Chewiness (g) 2350+221.56° 2536+304.95° 1373465.96° 127.622 0.020

Resilience (g) 0.23+0.02 0.21+0.02 0.17£0.01 0.009

0.093

DSA, developed sausage analogue; CVS, commercial vegetable sausage;

sausage.
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#* 26, MEE A= HES =24 24

DPA CVP MP SEM  p-value
Hardness (g) 122,091+£20,022 182,833+12,996 42,118+4,586 20,662 0.060
Adhesiveness (gs) -32.66+7.27 -10.41+6.81 -11.05+3.42 4.381 0.062
Springiness (mm) 0.63x0.03 0.80£0.05 0.43x0.06 0.065 0.170
Cohesiveness (g/s) 2.73%0.21 7.31£1.54 1.26+0.27 2.765 0.410

Gumminess (g/s)  333,989+66,374 134,688+35,008 52,639+5,454 586,570 0.356
Chewiness (g) 213,328+£51,848 109,096+33,838 22,815+£2,783 590,465 0.343

Resilience (g) 0.43+0.02° 0.59+0.03° 0.73+0.06° 0.041  0.020

DPA, developed patty analogue; CVP, commercial vegetable patty; MP, meat patty.

* 27, MNEE A s el =4 =24

DHA CVH MH SEM  p-value

Hardness (g) 48,569+8,453  44,493+8,912 74,622+5,170 6,088 0.064
Adhesiveness (gs) -16.62+7.00° -12.11+7.19° -289.51+105.76° 55.17  0.03
Springiness (mm) 0.56+.025" 0.76+.11° 0.93+.055° 0.06 0.03
Cohesiveness (g/s)  6.54%2.25 8.77+2.73 2.04%.40 1.42  0.14
Gumminess (g/s) 281,611+47,719°342,536+45,087°148,721420,515° 34,825  0.03
Chewiness (g) 158,617+2,480 268,334+66,056 141,169+25,935 29,400 0.15

Resilience (g) 0.43+0.03° 0.41+0.02° 0.31+0.00° 0.02 0.01

DHA, developed ham analogue; CVH, commercial vegetable ham; MH, meat ham.
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Xleo| Mz A= ¥ 281 5. & AFE Soll /EUE AT DAXe HEs s=4
AKX, HAS DAIX], AEMH SAX] =AE2 sten] MME 3 StME = AlEAM A
XZ7F 74HaF =40 OIAH S DAIX], S8 DAIX| EME %S, UAS SAIX e ME=
MMz J7|&of Eoj=l U= =8 AKX AEd SAXe 2 gte2 SHE
=. UiAs mfele] ME ZIl= ¥ 292 &3, tis e ¥HE 2 SME= =M 1
El ¥ AZ4 diElet H|WSte] FeldMez I dHiH MME&= 3719 miE & It =
. UAs el Mz Zil= ¥ 300 23, HE= =4 8, tAs &8, Al2M ##ol =
MZ e ML= s &, A &, S84 8o M2 =UZ. SMEE AE
o dol =M # ¥ UAMs HECH ReldMoZ2 = LIEIGS.
# 28. MLE Uz AKX M2 B4
DSA CVS MS SEM  p-value
L (lightness) 61.18+0.48"° 44.28+0.16° 71.31+0.10° 0.171  <.001
a (redness) 3.22+0.05° 7.11+0.08% 1.15+0.03° 0.032 <.001
b (yellowness) 16.20+0.16° 16.60+0.03% 15.33+0.05° 0.057 <.001
DSA, developed sausage analogue; CVS, commercial vegetable sausage; MS, meat
sausage.
# 29. JMerE M= TfE|e ME FA
DPA CVP MP SEM  p-value
L (lightness) 36.68+0.69° 42.9840.44° 47.99+1.35° 1.414 <.001
a (redness) 8.16+1.04° 6.86+0.14° 2.96+0.13° 0.684 <.001
b (yellowness) 11.55+0.52° 12.98+0.20° 14.244+0.36% 0.346 <.001
DPA, developed patty analogue; CVP, commercial vegetable patty; MP, meat patty.
F 30. M= Oixs e Mz 24
DHA CVH MH SEM  p-value
L (lightness) 48.94+0.93° 45.3240.99° 52.034+0.25" 1.04 0.003
a (redness) 8.31+0.46° 6.9740.08" 2.49+0.03° 0.88  <.001
b (yellowness) 9.50+0.22° 17.53+0.18° 15.8140.02° 1.22  <.001

DHA, developed ham analogue; CVH, commercial vegetable ham; MH, meat ham.
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l(::: Added with water

Suspention

Adjusted to pH 9
&Lcentrifugation

1=

Supernatant

Adjusted to pH 4.5

=

& centrifugation
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Prec
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Mixed bean protein powder
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31, JHEE tAls SAXe ME =Y

Ingredients Developed sausage analogue (%)
TVP 25
TSP 25
MBPC 4.4
Premix 8
White pepper 0.5
QOil 13
Lecithin 0.3
Apple concentrate 2
Citrus flavor 0.2
Water 17
Albumin 3
Sausage flavor 1
Vitamin C 0.2
Monascus Color 0.3
Hydrated beetroot 1.1
total 100

TSP, textured soybean protein; TVP, textured vegetable protein, MBPC, mixed bean

protein concentrate

N
1. TP HA 4 &=

a8 28, HAls AKX M= 2tE
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# 32. JHEE thAs eS| A

8%,

ZIX AIbolAl 1%,

2?1504 100% 7|&E22 = 12.5%,

6% + HiH|7 & 0.7% + =X 0.3%),
0

g2 =

1 7%,

202 mofufo] i

ME 32%,

[}
mr
Ao
N
R

Mg 0.3%, &

HE % 58%= 60X &

=5 0.3%,

ol_|.

A 51%, &dA & 2.1%,

0.2%, Hat Z&

FoHE o

E| =

Ingredients(%)

Developed patty analogue

TVP 45
Premix 5.1
Starch 2.1
MBPC 2.3
Methylcellulose HV 1.2
Black pepper 0.1
Xanthan gum 0.2
Potassium chloride 0.1
Smoked flavor powder 0.5
Nutritional yeast flakes 1.2
Water 12.5
Smoke flavor soluble 0.3
Lemon juice 0.3
Oil 1.6
Oyster mushroom 7
Aruncus dioicus 3
Hydrated beetroot water 5.8
Frozen oill 11.7
Total 100

TVP, textured vegetable protein, MBPC, mixed bean protein concentrate
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# 33. JHLE A5

0

o

Mz =AM

Ingredients(%)

Developed ham analogue

TVP 44.6
Starch 2.4
MBPC 4.4
Premix 9
Glutinous rice flour 3
Oil 6
Coconut oil 5
Sesame oil 1
Citrus flavor 0.1
Water 18.5
Albumin 3
Sausage flavor 0.6
Lecithin 0.3
Smoke flavor 0.5
Hydrated beetroot 1.6
Total 100

TVP, textured vegetable protein, MBPC, mixed bean protein concentrate




- 2AIR, WE|, BSol HS MBS ME zH2 M 5| U A2 9IE 2He =
s e 4

ol

1S (2” 31-33). 7|E0l MEE =S J|HeR o ko] o Esi
s u=

0K

Mol ME=x=H 58 He619 S, tMs 2AIXl= immersion, material

o

30
H1

mixing, molding, smoke, steam, coolin® & 6CtHZ 3H8S A-YsIUD, A =F mE =
immersion, material handling, material mixing, molding, roast =M =Z 5t sHo =
MHMSIFon, s el 22X immersion, material mixing, molding, steam, smoke,

cooling?| 6EHHZ MAESIFS.

. . ] TVP is immersedin distilled

water for 2 hours and then
dehydrated

Grind with a mixerand

fen mi [ material mixing ] =

Put the dough into the
_ molding filling machine and fill the
( casing

Smoke for 1 hour at 80°C

—

(¢}]
@3
[{)]

Put it in a steamer and
steam keep it at 80~100°C for 30

‘ minutes

Cool by soaking in cold water[ Cooling

O 31, HLE s SAIXe tHE M SF
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TVP is immersedin dis%illed[ ] ]
Immersion

water for 2 hours and then
dehydrated

&

= Chop the mushrooms and
[ material handling ] Aruncus dioicus after
1 washed, slicing frozen oil

Grind with a mixerand

iy [ material mixing ]

into 60+2 and shape it

] Separate the dough
into a patty shape.

O 32, JHYE M-S wiE[S] oiE Wi ST

immersion

= Chop the mushrooms and
- [material handling ] Aruncus dioicus after
1 washed, slicing frozen ol

[ material mixing ]

\ 4

TVP is immersedin distilled
water for 2 hours and then [
dehydrated

Grind with a mixerand
then mix

] Separate the dough

molding into 60+2 and shape it
into a patty shape.
[ roast

O 33, JHE iAS el iy 4o =T
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O U= HMZe gd2d 24

- = W7E Soll JHLE UMSF ME (SAIX], HE], &)of JLH=E Soll 7tE S2et ol

d42 2MSINS (F 34-36). /EE tA S MES2 o2z 7| Eof #oj=1 U=
= Z=1 ofo[l=ah =Mofl 2 XI0|E EO[X] U=, MMEE A=
o 2 36.91% 2 7| Eo HofEn s AlEA AAIX] (36.06%) R
58%)2F FAISIR AL, 7HehEl i | wiE|2| E=olo| it S22 36.20%
|20l EHoj=1 A= Al=d miE| (34.27%) X S=4 TE| (40.06%)2F & Xt0|E =EO|
A trs. WEE A 5 ol dpotnf ot SHE2 36.17% 2 7[=0f Hofj=2 A= s=4
A (42.36%) 20t Ch LpASLE AE2M & (32.77%) 2ot 7| LIEHGS. et
ZAIX|, wHE], & Sof A S MES2 7|E0 Hoj= A= M=d

o
'.l:ll'
=48 MEI v|wsto] ofol et =H0| FAISIH E3| Holol it gtEo| 2 Xto|7}

I 34, JHEE M| DAIX|Q] ol =4t =Y
Composition
Amino acid (% of total amino acid)

DSA CVS MS
Asparagine 6.70 9.15 5.77
Threonin 6.70 4.34 5.25
Serine 2.31 7.97 6.31
Glutamine 7.99 18.06 13.35
Proline 8.51 7.78 6.71
Glycine 6.54 6.59 10.81
Alanine 4.09 7.22 9.85
Valine 7.99 6.45 6.06
Methionine 2.31 2.23 0.94
Isoleucine 6.54 5.20 5.05
Leucine 10.71 8.08 8.03
Tyrosine 6.24 2.99 3.18
Phenylalanine 4.08 4.54 3.45
Lysine 6.24 3.45 6.64
Histidine 2.35 1.77 2.18
Arginine 10.70 418 6.42
Total 100 100 100

DSA, developed sausage analogue; CVS, commercial vegetable sausage; MS, meat

sausage.
- 5D —
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Composition

Amino acid (% of total amino acid)
DPA CVP MP
Asparagine 11.48 12.99 10.11
Threonin 4.29 4.21 5.10
Serine 6.32 5.98 4.73
Glutamine 22.33 19.83 17.90
Proline 4.43 4.71 3.69
Glycine 4.42 4.46 6.47
Alanine 4.97 5.25 6.94
Valine 3.98 414 4.33
Methionine 0.77 0.01 1.80
Isoleucine 4.14 4.34 3.91
Leucine 8.37 8.98 8.01
Tyrosine 3.21 4.26 3.09
Phenylalanine 5.62 5.99 3.96
Lysine 6.47 4.04 9.49
Histidine 2.56 2.56 3.46
Arginine 6.64 8.25 7.01
Total 100 100 100

DPA, developed patty analogue; CVP, commercial vegetable patty; MP, meat patty.

I 36. JHEE iAls el ofoltt =Y

Composition

Amino acid (% of total amino acid)

DHA CVH MH
Asparagine 9.70 8.44 9.91
Threonin 3.82 3.33 4.67
Serine 5.72 5.07 4.62
Glutamine 26.12 18.36 17.85
Proline 4.75 4.09 3.75
Glycine 3.88 3.28 5.75
Alanine 4.29 3.94 6.09
Valine 4.39 3.88 4.20
Methionine 2.86 3.38 5.03
Isoleucine 3.97 3.30 3.71
Leucine 7.76 6.47 7.78
Tyrosine 3.10 2.50 3.02
Phenylalanine 5.38 6.13 4.54
Lysine 5.53 4.20 8.51
Histidine 2.45 2.08 3.91
Arginine 6.28 4.31 6.65
Total 100 100 100

DHA, developed ham analogue; CVH, commercial vegetable ham; MH, meat ham.
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Samples

Measurement

Patty Ham

P-value
Sausage

Color 6.08+0.95 4,23+1.24b

Flavor 5.00+1.35 4.621£0.96

Tastes 4.54+1.56 4.38+1.71

Overal | b
o 4.88+0.87 4.69£0.66b
acceptanbility

6.31+0.75° < 0.01

5.54%1.51 0.203

4.57+£1.66 0.693

5.77+0.73 < 0.01
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13 olstel 7Y FEOl e AR HIE0| I EUS. AAXE HES 0 ABSHE
Ze|HoRE ‘FOI' (30.4%)2 MEstE SEAL I BYD, CH22E “HS (30.3%),

EY (24.2%)2= BAoH, 47 U M AXE o 3.0% HE.

F 38. ZhsEIt AL taXtEe| el BN
Variables n (%)

Gender

Male 9 (31.0)

Female 20 (69.0)
Purchase frequency of sausages within 3 months

less than once 19 (65.5)

twice 5(17.2)

three times (13.8)

four times 0 (0)

more than five times 1 (3.4)
How to cook sausages? (multiple response)

by boiling 1 (3.0)

by stirring 10 (30.3)

by roasting 13 (39.4)

by frying 8 (24.2)

by a microwave 1 (3.0)

7
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A s SAIXIE He Aol ofisto] 50% ofato| 2l Ae He = LIEHHS.
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Variables n (%)
Interest in vegetarian diets
extremely interested 1 (3.4)
very interested 2 (6.9)
somewhat interested 11 (37.9)
slightly interested 7 (24.1)
very slightly interested 4 (13.8)
not interested 4 (13.8)
Interest in soy sausages
extremely interested 0 (0)
very interested 1 (3.4)
somewhat interested 8 (27.6)
slightly interested 2 (6.9)
very slightly interested 2 (6.9)
not interested 16 (55.2)
Have you ever eaten soy sausages?
Yes 18 (62.1)
No 11 (37.9)
If not, do you want to try them?
Yes 6 (54.5
No 5 (45.5
CATA s o|&st tds AKX, F28 tHds 2AIX] & 7 2AIX[of oist E4
3 ol22ls A9 HIE FA ZAlts F 400 Z€2. ZAF HMXES2 A A X[of s
0f "8f2 A" 19, ‘B2 11|, Qf7F Ansk 10, “Woo| L= 88, Aol 6
Ho'Z 0| A= 6HLE SEHSIHNL, s F FEX M DAIXel SH2=E ‘#2
AT 21| "AAX| g0l RU=" 13-, REBEO| L= 12, ‘REE R 9, 'F ol U= 6
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I 40. M5 2AIX|el EH & oA Mo

DSA PSA MS

Brightness (26)

Brown color (6) , Garlic aroma (9)
_ Brightness (21)
Brightness (19) Cooked meat aroma (6)
Sausage flavor (13)
, Beany aroma (6) Salty taste (15)
Attributes Beany aroma (6)
Salty taste (8) Fat flavor (6)
Salty taste (12)
External hardness (10) Smoky flavor (6)
Softness (9) _
Softness (11) Seasoning flavor (6)

Softness (11)

Mayonnaise (6)

Ketchup (15) Ketchup (18)
Ketchup (16)
Barbecue sauce (9) Barbecue sauce (12)
Barbecue sauce (12)
Mustard (12) Mustard (11)
Sauces Mustard (12)

Honey mustard (12) Honey mustard (15)
y Honey mustard (14)

Hot chilli sauce (16)
Sweet chilli sauce (19)

Hot chilli sauce (11) Hot chilli sauce (16)
Sweet chilli sauce (17)Sweet chilli sauce (15)

DSA, developed sausage analogue; PSA, partial sausage analogue; MS, meat sausage.
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Color

Overall i
acceptability ppearance
Texture : Odor

Taste

—— Developed sausage analogue
— — Partial sausage analogue
Meat sausage

O 34, JHEE thMs &AIX[off ofist 2hs &Y
* 4. JHNEE M| SAIX e T2 E
DSA PSA MS SEM  p-value
Color 2.4840.63* 2.34+0.55° 1.174£0.54° 0.088  <.001
Appearance 2.5040.58° 2.29+0.66° 1.21+0.57° 0.090  <.001
Odor 2.21+0.74° 2.25%0.70° 1.54+0.84° 0.090  <.001
Taste 2.1140.79 2.1840.72 1.71+#0.90 0.090 0.073
Texture 2.24+0.69° 2.45+0.57% 1.31+0.71° 0.088  <.001

Overall acceptability 2.29+0.71* 2.18+0.77° 1.5440.79° 0.090 <.00f1

DSA, developed sausage analogue; PSA, partial sausage analogue; MS, meat sausage.
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Ingredient (%) Alternative meat patty
TVP 17.5
TSP 5.8
Qil 11.5
Canola oil 0.6
Leghemoglobin extract 1.0
Water 48.6
High-viscosity methylecellulose 1.1
Xanthan gum 0.1
Starch 1.1
Potassium chloride 0.1
Hydrated beetroot 0.1
Smoke flavor 4.2
Nutritional yeast flakes 1.1
MBPC 2.5
Premix 4.7
Total 100

TVP, textured vegetable protein; TSP, textured soybean protein; MBPC: mixed bean

protein concentrate.

TVP and TSP 0il, Methylcellulose HV,

Xanthan gum, Starch,
l <« | Potassium chloride,
Hydrated beetroot,
i Smoke flavor,
Mixing Nutritional yeast flakes,
MBPL, Premix

Molding

|

Heating

|

Hamburger patty
analogue

a8 39. #lasi=2=2=20l0l EotE Ml S miE[2] ot AT

—
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- das2=22EE HItsto] WatE thAls ojElof 2fzt2 O 40 5. =2 236

=
2220 Izl thMs mHE[e] MM 7|Eo Hofjzl A= A=4 & =4 If

o B|mstod HMTI} Fot ISR RHIC H2M SMo| AW S el F
AE A2 =Y + AAS.

(A) DAP (B) CVP (C) MP

a8 40. Hlasl22 28-S HIlstod M =st tixls mE|. DAP, developed alternative patty;

CVP, commercial vegetable patty; MP, meat patty.

- das2=2do] HEItE M-S mE[S] 7t HaT A UUHEE S TAteh Zots H 43
F

=4 HEHR e s=24d mE2ts wAle SHE2 295 duHdE2 =4 dE} w7

—

=l
my

'S, HWE BAS SElS Tt Yae AIBED s A2 SiE 2o Re¥oz

B CHIE B2 ERID UCHAM AW U EEE e U4sD, HEe Bt
c sMg BYS.

# 43. Haslz=2=2g0] MItE M-S miE[2 Tt ZAT & LHEE

Samples
Composition (%) Fvalue
DAP CVvP MP

Cooking loss (%) 11.32+1.99° 7.15+5.13° 11.98+2.65% 9.782"
Moisture 53.56+0.91 53.59+0.27 53.81+0.31 1.511
Protein 19.3340.83"° 26.73+0.11° 19.40+2.11° 11.232"

Fat 9.4741.01° 7.8710.34° 15.57+0.28% 7.897"

Ash 4.09+0.07° 2.10£0.07° 1.88+0.10° 3.456""
Carbohydrate 13.53+0.62° 9.69+0.12° 16.571+0.54 10.235™

Values are means=S.D.

DAP, developed alternative patty; CVP, commercial vegetable patty; MP, meat patty.
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g2 AlEtEL e M2y d s=2d e RAR S22 2Rt SH "AAHel 7|
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= =4 mfE[ECt R LEHRD J[E0 AlEtzl= AlS4 miE[2ls RAleE EME H

=
AZ. = AFE SollM JEE s 22280 EItE tAS miEl= M &= 7[E

of mof=l1 =4 mHE|2} RAtet SAE Eo| 262228 Eoto wE EEOo| L
Ett, MMl MSEoA AE2MH THE|tes RAISH SME 2oL =4 D{E[ECt
O SHOM M3 e 2 EHEO eas2=28e I 7|&Eof JHeE A& o El
of AZ|E =H™ote X[HH2 AFE Sl MAH J7|ZEE =2 = U2 ADolz2t =
CHE
¥ 44. Blasl=2=20lo] HItE A S mElel 7|5

DAP CVP MP Fvalue
Color 5.25+1.24 5.124+1.35 5.34+1.23 1.813
Flavor 5.2141.32 5.45+1.27 5.52+1.54 0.991
Tastes 5.44+1.62° 5.13+1.21° 6.15+1.26° 3.518
Overall acceptability 5.71+1.22° 5.21+1.53° 6.32+1.22° 4.219°

Values are means®S.D.

DAP, developed alternative patty; CVP, commercial vegetable patty; MP, meat patty.
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i 45.

=/l &0 #otet M-S oElel =4

Ingredients (%)

Substitute meat patty (%)

TVP 45
TSP 2.3
Starch 1.8
Premix 5.1
Methylcellulose HV 1.2
black pepper 0.1
Xanthan gum 0.1
Potassium chloride 0.1
Smoke flavor powder 0.5
Canola oil 0.6
Beef flavor powder 0.3
Nutritional yeast flakes 1.2
Water 12.5
Smoke flavor 0.3
Lemon juice 0.3
Barbecue flavor 0.7
Smoked products flavor 0.3
Beet powdert+cocoa powder 5.8
Oil (water+ Methylcellulose HV+coconut oil+cocoa 117
utter+sahmyook seasoning)
Oyster mushroom 7
Aruncus dioicus var. kamtschaticus Hara 3
Total 100
TSP, textured soybean protein; TVP, textured vegetable protein
- =ME0E ot tid s mE2] YAMES BAMT Aits E 461 £ JdEHNEE F
T, CHEE gl 322 =ii&0tE ot M| mE[Rt S24 mE|JL RAter EME
Holon xge RoMoR Zasts SM2 EAS. RalY 2 el B w3 Eis
ot MItE Ul S WE7 SS4 D{E[QF RAte ¢S B, SHAHE X S=
A mHE|2} H|WSto] HXNSHA RUAS. 207t 3 X[Ee| HH2 =i SOt MItE oA
g TE|7L 524 TjE|e} slmalod of 1.78) Hkon] M Il 6 Xgate of 2.8k HE
=ot =7i&otel EIP7F A | m{E|e] FYds JiME = AUASE &elsiE. olget ¥
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Three types of patties

Composition SVP CVP CMP
General ingredients (%)
Moisture 62.48+0.54% 60.59+1.00% 62.40+2.77°
Protein 19.3340.83° 26.73+0.11° 19.40+2.11°
Fat 6.0840.15° 12.43+0.17° 16.50+0.71°
Ash 1.76+0.08° 2.51+0.12° 1.554+0.11°
pH 6.12+0.06 6.39£0.07 5.59+0.10
Variety (g/100 g)

Fruit sugar 0.4£0.01 0.0£0.00 0.5+0.01
Glucose 0.8+0.01 0.1+0.01 0.1£0.01
Lactose 0.0+0.00 0.0x0.00 0.0+0.00

Saccharose 1.7x0.01 0.6x0.01 0.0£0.01
Maltose 0.7+0.01 0.0£0.01 0.0%0.01
Vitamin A - - 0.1+0.01

Vitamin C 0.0+0.00 0.0+0.00 0.0+0.00
Vitamin E 2.3x£0.01 4.8+0.01 1.0£0.01

B—carotene 0.3x0.01 0.1+0.01 -

Saturated fat 6.910.01 5.4£0.01 7.9£0.01
Trans fat 0.0£0.00 0.0£0.00 0.6%0.01
Cholesterol 0.0£0.00 0.0£0.00 81.6%0.01

w-3 fatty acid 64.0x0.01 55.8+0.01 37.5x0.01

w-6 fatty acid 635.9+0.01 4,984.0x0.01 225.31£0.01

SMP: substitute meat patties developed using Aruncus dioicus var. kamtschaticus Hara,

CVP: commercial vegetable patty, CMP: commercial meat patty ('p<0.05).

- =/l&0tE Hotst Al S miE[e ofo| it =H2 E 471 3. =7/1&0IE HItst oig|

o} AlE2AM mjE|e| Elfolo| A2 leucine > phenylalanine > threonine > Isoleucine =2

=4 1HE|= lysine > threonine > valine > phenylalanine >

Isoleucine =22 0| =4z, SFEICMS ZE THE[A dH|Z ool it T JHE =
o

H|E = ofo|=dte| A2 M JHX| mfE|] =5 glutamic acid >
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aspartic acid > arginine = SFEFO| =5, ofo| =42 BEE|E, ofRl, sHA & g
71¢t Sof HF ey stgt=nt 2 JtEol o5l StE Y] flsl |24 e ol S5k eIkt
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o
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Three types of patties

Variety (mg/100 g)

SMP CVP CMP
Essential amino acid
Threonine 471.0%£0.01 515.21£0.01 792.81£0.01
Valine 436.7%0.01 507.3x0.01 673.2%+0.01
Methionine 84.1+0.01 - 278.8+0.01
Isoleucine 454.8+0.01 531.4%0.01 607.2+0.01
Leucine 919.4+0.01 1,099.21+0.01 1,244 .1+0.01
Phenylalanine 617.1£0.01 732.710.01 615.3+£0.01
Lysine 710.410.01 949.7+0.01 1,473.6+0.01
Histidine 281.1+0.01 313.6%0.01 537.2+0.01
Non—essential amino acid
Aspartic acid 1,260.1%0.01 1,590.7£0.01 1,570.1%£0.01
Serine 693.8+0.01 731.71+0.01 734.2+0.01
Glutamic acid 2,452.1£0.01 2,427.8%£0.01 2,780.7£0.01
Proline 486.1%0.01 576.0£0.01 572.6+0.01
Glycine 485.1+0.01 545.7+0.01 1,004.2+0.01
Alanine 545.9+0.01 643.0%£0.01 1,078.3+£0.01
Tyrosine 352.4+0.01 521.1+0.01 479.2+0.01
Arginine 729.6+0.01 1,009.910.01 1,089.1+0.01
L—amino acid
Taurine 2.210.01 4.11+0.01 22.0%0.01
L—serine 14.94+0.01 7.510.01 5.3+£0.01
L—glutamic acid 30.1+0.01 51.7%£0.01 3.0£0.01
L—alanine 41.910.01 54.0£0.01 30.6%0.01
L—-valine 14.1+0.01 11.44+0.01 3.8%0.01
L(=)-cystine - 27.0%0.01 -
L-isoleucine 13.8+0.01 8.0£0.01 2.94+0.01
L-leucine 33.3%0.01 14.7+0.01 6.1+0.01
L—-tyrosine 10.9+0.01 4.9+0.01 3.1£0.01
L—-phenylalanine 27.5+0.01 8.3x0.01 3.5%£0.01
B—alanine 12.8+0.01 1.8+0.01 -
L-lysine 34.8+0.01 8.6+0.01 4.6%0.01
L—anserine 24.0+0.01 - -

SMP: substitute meat patties developed using Aruncus dioicus var. kamtschaticus Hara, CVP:

commercial vegetable patty, CMP: commercial meat patty ('p<0.05).

_66_



il
1o
£
m
|0
1=
H
plel
Mo
0x
ro
Hr
el
ol
a
1o
ikl

sot glgof el ==E

1
$0
|0
=2
N

.
=2
i
=

I 48. =/Ms0LE EHotet tiA s mES ME K =4

Three types of patties

SMP CVP CMP
Colorimetric analysis
L (lightness) 34.10%1.45°% 33.30+0.50%° 27.90+1.77°
a (redness) 7.50£0.10° 8.90+0.63° 9.80£0.17°
b (yellowness) 8.70+0.30° 10.30+0.45% 10.40+1.32°
Txture analysis
Hardness (g) 365.68+84.84° 501.81+19.34° 1026.23+123.97°
Adhesiveness (gs) -122.56+3.89 —-8.87+£3.45 -23.38x3.12
Springiness (mm) 1.00+0.00 1.00+00 1.00+0.00
Cohesiveness (g/s) 2.43+0.63 2.724+0.25 2.3410.04
Gumminess (g/s) 923.01+456.01° 1372.56+179.41° 2397.90+250.04%
Chewiness (g) 923.01+456.01° 1376.00+183.50° 2398.80+248.77°
Resilience (g) 0.04£0.00° 0.05+0.00° 0.09+0.00°

SMP: substitute meat patties developed using Aruncus dioicus var. kamischaticus Hara, CVP:

commercial vegetable patty, CMP: commercial meat patty ("p<0.05).
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Composition Three types of hem
SMH CVH CMH
General ingredients
energy (Kcal/100 g&) 242.8+0.1° 272.6+0.12 271.4+0.1°2
Moisture (%) 50.740.1 51.440.1 55.540.1
Protein (%) 19.3+0.1° 11.2£0.1° 13.0£0.1°
Fat (%) 13.2+0.1° 19.440.1° 23.0+0.12
Ash (%) 2.840.1 2.0£0.1 2.840.1
Carbohydrate (%) 14.0£0.1° 16.0£0.1° 5.7+0.1°
Fiber (%) 4.640.1 5.4£0.1 5.2+0.1

Na (mg/100 g)

819.81+0.01°

709.154+0.01°

833.67£0.01°

Nitrite ion 0.001 0.001 -
Fatty acid composition (g/100 g)
Trans fat 0.03+0.01° 0.09+0.01° 0.14+0.012
Saturated fat 5.1+0.1° 2.7+£0.1° 7.6+0.1°
Cholesterol - - 49.19+0.01
Variety (CFU/g)
Escherichia coli , , .
o Negative Negative Negative
qualitative test
Number of general
. 0/g 70/9 0/g
bacteria
Vibrio parahaemolyticus Negative Negative Negative
Staphylococcus aureus _ , .
Negative Negative Negative

(Quality)

SMH: substitute meat ham, CVH: commercial vegetable ham, CMH: commercial meat

ham ("p<0.05).

- ofo| At =M F SMHRF CVHoIlM = glutamic acid > aspartic acid > leucine &2 2

0 *lenf, CMHoll= glutamic acid > aspartic acid > lysine =22

o = methionineE M |5t CtE olo| =t dF2| EE0| U0

o H RS o
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Three types of hem

Variety (mg/100g)

SMH CVH CMH

Aspartic acid 1,774.2+0.1° 1,042.8+0.1° 1,224.6+0.1°
Threonine 699.4+0.1° 411.4+0.1° 577.5+0.1°
Serine 1,047.2+0.12 626.7+0.1° 570.8+0.1°
Glutamic acid 4,776.0+0.12 2,268.6+0.1° 2,205.5+0.1°
Proline 869.5+0.1° 504.9+0.1° 463.7+0.1
Glycine 710.6+0.1° 405.2+0.1° 710.240.1°
Alanine 785.0+0.17 486.5+0.1° 752.0+0.1°
Valine 802.6+0.12 479.7+0.1° 519.5+0.1°
Methionine 523.3+0.1° 417.5+£0.1° 620.9+0.12
Isoleucine 726.6+0.1° 407.8+0.1° 458.7+0.1°
Leucine 1,419.94+0.1° 799.4+0.1° 960.940.1°
Tyrosine 565.2+0.1° 308.7+0.1° 373.5+0.1°
Phenylalanine 984.7+0.1° 575.6+0.1° 561.440.1°
Lysine 1,011.840.1° 518.140.1° 1,051.940.1°
Histidine 447.940.1° 256.8+0.1° 482.5+0.1°
Arginine 1,148.8+0.1° 533.0+0.1° 821.3+0.1°

SMH: substitute meat ham, CVH: commercial vegetable ham, CMH: commercial meat

ham ("p<0.05).
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