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Seteke 197749 8 AFAZ0] B olF HFLFH7 AT - 7h5o] B 29, AA - 43
29, A1) - £541 89 $o2 Adom) FHoz we Wy} ok itk 1980dthAA] 4 E4)
Z7HI7h FRsE o 19800 B0 ol Fole ABavlel FF ) A7k 2A 5 oA A
AEE Aol 20008W7H & Aoz BBAY, old e Ao ol AFEFo LulA e HFe
A5 WAE B AERY 2ol T 2L ¢ AT ATAL K2 4 199 442 030
ZolEn W3 2], A=, 6 5 §4 959 448 530 Frkslel thds} - nasle] Aol dlen,

#5UA melo2 AN Yrsl 47 Lo} 34 ko el ARl N3 (EE AVl FAE
AT Yok £ FRYH BHYS 278 AR E 45 4T ek A9 s AT
Z7hsh A7l e B D22 ATl A0l A% - kA AP HES AA ez Fa4ol 27}
sha UoP. 53 25371 Be 4T5Ee P Az AR AP 4RI ATz
AR ozt 4 1B ES AUE 37} 2A) Sleut P EA £ A8 ASHA 43, 48
FEE ch¥st R DI FA B U1F, A% FUFY Z7F R4, SRS A AYow
Aok, FHg 54 MY 0F, 4718 71% 9 B, AANE Ao U@ €4 Ba) 5 8713
A" BAGe] 29 37k FA% TS oA Fekn AP E@ Sueldoz A A2
Aol 4354k, 20008-2003 0] Ff SRR F718 wael) i dmlabe] Aol oig Bk,
Bl §7 28] 42 A% 0§ SO AR FF LMASE FF 295 ZolAY 7S YA
ol BYE 27 Yok

AT HBate] BF B0 SRS TID 524 AF 47 202 302 285l Sk
ot pEUEe] BS ALRE FBALC] FEse] 5489 AL WAL Aer o} YT oA
%Ln 4509 BE $YPAOE AV VL & Aok EF SHE TTALE 5P DUAS 638% 7

Sl 18 DU QB Telol O MES AT B SHE AT + AE AB4 DA
—4 Aas Fge] 24 FhsEn dgd.

AFAR 7HFol WA F5del e g AR RSt WAL B ABAES el o
F7H S ol ol 1 Utk TR} $3 2 A8 VUL 0] 83 A $52) F(meat analog)ol Lt
22| F(fabricated food) o] F& <7t @ o]y,

0

-77 -



tdoz SRAANEL 484 Budol v 4e wudzrey Azdch Az
Az 0] 223 ABE 22 olok BTk & T T AAG AP TR EE
of 5w 97 Al WY zﬂﬂ(rehydratxon)oﬂ& A 230] stsloliE e w3
26 ) A A L ASHE Thok oiTh, A2 N AAIE AL B, FAE R 2
28] NolE %Az 24 ol Reslol Fh b &7 WANEL g 484 By
S5 424 D8 249 1201%, B E 05 S eh AP AFE AZE 5 ATk ol2l @
S5 A4 | 20k & AL WA AVA AAFA1ER FEHAT B2 ANBTHE R §
Foh $9@ AFol 2P Roz sverk

X

oM e SFRANEFS T7F, 7 V“n"ﬂ &8s e A8 ddel 543 Js, s2A%
FU3 22& 2 e Az ALTH, SHAAAE Az 2 24 223 FYel ti =stuzt
gt
2. & OiHASe &7
SF AN ES Az AeA o A5 INA e v K F ¥ (non-meat protein) 7]

© i AR 2 A}LEA aet §F B9 Z(meat extender)} SF A4 E(meat analog)® tE €}
. S8 Hex|Ee 9tE&A ¥ 2 (thermoplastic extrusion)S o] &35l A ZH &= A3l 1w 7| XS 2 H]Oﬂ
&2 gpgo] A8 27 dll-g By dRolguthe 7|E SHAFA SENE FE FEH| 7
gl FAY, R0l gnlE F34stA L, Z7] 3K cooking yield) S F7HA17] A, 844§ Azt
o2 g&drt JE ¥ 9| xHpizza) -?»]01] meat topping®]th.
&F A FE(meat analog) 71E S-FAEFS A st AHeE 5+ 9
(meat extender)ol] H]aj B B FHE A ;c] 7127} Qe XY e BA = o
FAFC] 2 sle 531:1. e, g, aelm 2AHE Zta glojof dnh x| FolE &F} fAME
914 2 glgte] 27248 AT = JUES AXH AFolzt & 5 Utk AF & S FAF Ml
_7c7—7r(1m1tatlon bacon bits)o] t}.
%3 Mintel Consumer Inteligences]| e $19] % 25 9o meat altemative® F71ats 3Tt Meat
alternative’= meat analog®} S-A1eht AR S5 22 715 558 4L /A E 2t o, S5
o BUE gt o] B AAE 7R Yolt He AFS Tarh & EY veggie burgero|Th.

%

rry

4t m\m

o PN oz o

3. 87 HAMAlZF2| &HIXE

£5 AN ES a7oe Avlake UF 32802 29 £ A0 3 WA 35S ANFARG. B
@A Ad oz Aate] AEe] FFAELS FHAU, AT sHs L Aolth H2 Labell o oJata ul=
oA 1,2000] ¢t ®o] A2 Fo) el Frict Frleta gtk o] F B K77t flE AAME A,
HlE 2] S8 giAldZo g gAsAE @1, TF, i, 7Y 28ln A 5 AP 2883 ok
F A 252 SFE AE e A% zlf;}ﬁ AZL R AnjRlolth o] S 2| Felxpe] A}
= sht ZEl 26, A, duA, £28%5, ATAFHE, MSG & A7 #io] Bt oS e
FohEe] &HlE '6‘7}"]?]“1 S/l FA \%T‘:— FEaE A EAAA Fodn =Yt ol5L FEH
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F2 A7he 2AE 93 Yok A B ol5l

A

o2 A Fo Ao} f, A, H17] § TEH
&F dAAFE 2v7t 7Hg A

A A 2F-e 3 SREA S e 2SItk §F71F S Aoz I8 2l ¥R &F diA
AES FE 29T Po] gtk o8P &F ANFL dFE R 484 dNAR AZE &7 2
A F(meat extender)o] PiRRolck A AAH g 53 ME=Pvlel A SFTFEY AP L
SHAFS AAL & W) Gl AT AZE SHAANF] JFEFoR dash] ok A 5
Aol vl AG FoA &F AN FL @i A o] AAAQA PHez AAHY 53] A7 AT7h
A&H oz Fristn gudde] FEaA7] fEd SHAFE A §F dAAF AHES A

2335k itk

ol

t
-~

o o

=

4. |7 A AE2 M=

S8 gHAEQ &7 B9A|E(meat extender)T &7 F-ALA] E(meat analog)e] 9EE A EA T o]
o] &€t} 19501 o] Aol U ZZel(wheat gluten) 2.2 &7 -§-AHAl| F(meat analog)S | 23}
S FA 2ol ALREo] fm 1950 Fuldls dFUWAE ol &l &F =33,
(chewiness)& 7t A3l A(chewy gel) S A ZeH ot FdH o2 HFA Rtk 21 F o+
5722 (meat texture)S 2t7] & HAPH(spinning process), &Z/3 ¥ -3 (thermoplastic extrusion), 57
(steam texturization)o] AMg-Elo] o}k WAPYE-& A&A7F A sHe FR(matrix) Well @Ad A H7t o
FAste o]AZ F2E zhe A FE(spun fiben) S 2T § Aok I GE2AITAH T SV 2

LV

Bl z) o]

,ﬂﬁ
to ok

3 AHTP2E YAT BERol £35 1, 3¢ BASHE At AR A=Ak A71A & F(mea)
2} e 214 B(flesh food)e] ©]m}o] A 2 S(red meatyi2wt oh] e} HEF, BAF, 4+ E(seafood)7HA] 2 &
g},

WA 93 &5 A FLS F2 57 FAR E(meat analog)A] o] o] &5 ALEHE daE £
o Fek(isolated soy protein, ISP)o|th. 2 F A {ulFEH-& T o] 25%c| 1 YAl FEF 7] F°l9
AES FELE 579 ZF wel Frishs AW, FAE, L, L, A 58 26, AF =
U opgFsiA e o] W] EAME YR/ Byt ol B, &394 ol Bel £7] W&
A= bacon chipe] EHRA|Eo] EEE 3 Utk

A& B 2A M E SR U FE(defatted soy flour)o] L} E3o) Febk9l( concentrated soy protein)-S 23}
0 e G2l JldetaA we Eles A dEgud Bt ojn FEe $e

o

i
M

%

g, zog, A0E, 7§, S A3 &R ETHN, ATAFY 23T ot E¥d e SR
v %, 2el3 ERY e 8T /g es @ tAAR ) et & 93e wed) 2382 o
o AZAEE A EZZ chil(textured vegetable protein, TVP) == o] &2 thl(textured soy protein,
TSP)olg} E2iA ™ AFe 27| 2 el Az Y73 AX I AU FES 482 AxE A
F5 149 TVPE} 311 F&5Ul 59U S 982 8t A2 AFS 240 TVPE &Rt ol & dF23
Tul(TSP)e] 5742 Table 1o YeEhAATH?. Eg T2 thle] 258 Table 20 EASIT

T2 G Ty gyt R EF o 2 did ] Jgrtet FYslict gukd oz Aol of
Fhe AYFEC 43T €5 dYAS T F I - (growth response), & A F57HE, A4H
& Zo| ol AAHTE 2 W oz 318t} Tl B obn)Aby), Tl & -8H](protein efficiency
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ratio, PER), & w] T} o] -&-E(net protein utilization, NPU)5-0] o} 2 €ith”. A @uld Fag B3l of
o) A7h) PERS) 2t QlE BRI o2 Q1atd” A2 whE <l Protein Digestibility Corrected Amino Acid
Score (PDCAAS)7F A s 11 glch. o] W& Qo] QR st ofvlicAta} il 43185 7|22 33
on 238¢ 2FT Fol dAANA AT ofnliito] Yo FHT} o= F & 2R & FH Gt Table
3¢ OIS H 4Bl Ae5E 929 PDCAASE REH Twid &7, $-f, 23 vlmslal Btct”?.

Table 2014 & &= SI%o] gl dgrle] gl 48 Fee] e ide FE4 9dR A
< ¢ F Uk

9 Z2dly iEaydo] 484 2AGN(TVP)Y tiEa daddoeln|, o9 &7 (pea), T
(drybeans), 7l (sesame), Z(peanut), =3}4](cotton seed)' 99} &7 Zo|t}.

A28 A 219191 n) AE hull A (microbial protein T+ single cell protein, SCP) SollA] FFo] Thld
(fungal protein & myco-protein)o] &5 A2 Eez &5 3 Utk 1964d%E] AZolN Fusarium
graminearum ©] 45t} I FAFZRE 2SN S sfdete] 1985358 Quomo|ghe FEFBLE
A BE 3 Tk F. gransinearum©] A4k vl @ e $4F 2 A%l A9 FYstn &7 7=
A EAQ Az AA A7t F9E BYS 22¢ 23 o 2] &7} st of FHol
lkge] ZEZFO2RE 136g AL Pitsiel'®, Aa3e gon, vimd At A gt A
} ZAEE 9} BEEAS A A o] FFol AL by AAKFH FAIE KE7RE 7S

2 2 Az oM AAsAY FEHL ok

o)

oft & rir

Table 1. Characteristics of textured soy products

Product based on:

Characteristic

Soy flour Soy concentrate Soy isolate

Flavour Moderate to high Low Low
Retort stable Yes Yes Yes
Flavour development on retorting High Low Low
Flatulence Yes No No
Form/shape Granules or chunks Granules or chunks Fibres
Cost (dry basis) Low Low High
Recommended hydration level 2:1 3:1 4:1
Cost of hydrated protein Low Low High
Fat retention Moderate High Moderate
Optimum usage level in meat

pextension (°g/o hydrated level) 15~20 35~30 35~30

Table 2. Preparations and uses of various types of textured soy proteins

Type Preparation Uses

Textured flours
and concentrates

Thermoplastic extrusion or steam texturization of
soy flours or alcohol/heat denatured concentrates.

Many types of fibrous foods,
ground meat products, poultry,

Composition is similar to the corresponding source material. seafoods
Structured . - .
Processing through an extruder into different sizes and shapes. Poultry, meats, seafoods
concentrates
Extrusion as above or by extruding a solution of the isolate
Structured . . L
solat into an acid-salt bath that coagulates the protein into Poultry, scafoods, meat analogs
isolates

fibers that are combines -with binders to form fiber bundles.
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Table 3. Evaluation of soy protein products in human nutrition

Selected protein sources

Protein source PDCAAS?
Casein 1.00
Egg white 1.00
Soy protein concentrate 0.99
Isolated soy protein 0.92
Beef 0.92
Pea flour 0.69
Kidney bean (canned) 0.68
Rolled oats 0.57
Lentils (canned) 0.52
Peanut meal 0.52
Whole wheat 0.42
Wheat gluten 0.25

¥ Protein Digestibility Corrected Amino Acid Score.

ZE

fol

5 AlZA

=
]
10

}

SRUANES 424 DA AzoRlY 25T (exuriztion processje] Wesich 223}

£ 55 AAT Y e A%e Fe BaUd 723 Rdde A e
73S & 4 slojok dlm, A3 Ad(chewiness), B A(elasticity), |3}
(tenderness), TFEA(juiciness) So] B3tz o 2 YA H sidolth SZA74A 714 23 E2|F o4&
252 -f(muscle fiber) T2 9} A g7 2] (connective tissue) THFo|th A EA] Tl S dubd oz 2A
73 ZZ|(amorphous structure)S Ztal 1o B 2 Thilal .S MEA|A 22§ YA Fofof gri(Fig. 1). 2 &
A il o ‘ﬂ?ﬂ(modlﬁcatlon < &, &l €Az, pH 24, (fractionation) 2] WS @52z
T o] e Waslo] oYL, 424 Bude) 22E N E ne TN A& LA
ZAQl & T (extrusion process)o| FE ALL-E0 o] Qo] HFAM(fiber spinning), 7] ¥ (direct steam
texturization), EAAFE™, Tx ol e o gH o] gl A Y TS ATA pulal.g iato] T}
£ 17l WA il Qe A S0l ¥, I 1A Aol Apsos e
Xj(thermoplastic. property) & 27 1o A& Hol Agsm ATFEE YHste] 20| Ho]BrkFig.
2y, 8- 1 9hA E(meat extender)2 17}].4 ‘Q’g?](extmder)oﬂ o)&] AzEH, &-F-7AHA F(meat analog)
2he] %E71E Bl AFEEe Az A UA FEIAE 484 Bue] Wy, 5 A E 2
A g7 dojdtt 1-27] g7+ 242t 3 9] Z(single screw) Fi= 2709] Z(twin screw)o 2 FAE )
et HFAEL o] TLstn By, 77°‘°] 3L 719k 22 sponge’do] jle £3& A H9

(texturization == texturing)

& x2 7K meat texture)o] T 4

_]
D
)
+°

zAhulo] Zr%olok ¢ B(rehydration) Al &Rt e AW, 4, 2H4E 2E AFE A2 4 Utk
o] 42 4YTH L et As 51 °1|L1?<l au7t A3 g RS Agstel AFe) 27, B,

A%, Bey So| takdt AEL Yatsts o] EAolch MhabH(fiber spinning process)>e ) 2 EA o]
HAsa Bojums dag o] g3ty 11]?‘%}7]'7} v AAol gl7] WiBo) A AASA ®stm Uk
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(Fig. 3).

dwrA o2 &7, 71FF, ol F, OF, $FF 2 Fol Z= £813 A (physical property)& 1 A Fo] 7
i Q& @A ZA(protein composition)o] ©]3 WIHEE HLHTh dB AEA thilz S HIPAIH &F
9 a4 A4S 2 e V%S 23 stk

224 9l A8 8 2 Pstd 2H 3] faiA ZHFojof & 23o] ot @A o] 50% o] o]
52 Z31A AdudA] B¢ §2A S 2 = o] o] dod A F=YPm g 2HEE
Al ok 2GR A Afast AT i A Fot] AR el g0 I AEAA e
M (shear force)S Moz v xghado] 3% olairt HH XEAFY Al 23t WHE EA Aok
whebA At 6~7%7F sttt AZE R Slok Afa, AT 2dn AET 22 g5dEel 3%
ol ¥o S/ 23S FAsts ©A £t Fuztgolu wat Aol WS wol 223l of &

o] Atk

12

Native State

X\) mﬁ
Unfolding
e §
L
Amiide hond
Hydrogan bond
Disulbde bond ‘5\‘3
"\'f\’ Denatured State
. Network)

Fig. 1. Mechanism of protein denaturation and texturization.

Texturization

Feed
hopper

Food
Heating or
cooling

Barrel

Motor

Die | —>l— —>
AN

Screw

Metering Feeding
Compression

Fig. 2. A single-screw extruder.
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Kecermiuged
Waerand Alkah SR SOy Tgoiie Soy Acia 1050 e ang Atkan
Proteins
Defatted Soy S ;

Flakes mullp-

Centnifuge
Fat O Pump
Supply
Vat
Salt Agid
vat var Spur-fibet Rollers
Tow /
Spun
Soy
- R . SR Fltxr
Spinnerenes Coagulation Var Washing Va1t Binder-incorporadion Vat  Fat<coating Vat

Fig. 3. A process for spinning protein into fibers.

Al &5 Azel $7hEE 982 P @m), AL, 71 DA So] o g3 Yor oled YRE
ARl 321717 gelfbAA ASATHR T2 ETH S AAAA BAFS F7HA13 TN
A2 & ek

4 39S ool 484 DA e 27

e
S
i

0
o Mo

3 ) slal7] lsted @iz e] 7154 (functional property)ell 3k
olglstE RAo] Fasith gulae] s)5Adole whlAoe] AE Yoo ojgA AEsteRE ¢ &
12482 B4 olth. Table 4914 2 5 U%o|™ &FolrMe F8% 75 FEEFFY A, A
3 g, 7318, AEE, & A8 Soloh ol dAe ree 4E8Y A 95 o
A, AP TYAe, B o9l FAge FHY il wet At 53] 4EAHFTE AF
, SR, gtele] Wisld] whel 225} whle] s)%AL Wk Ao

2 712+ Fig. 1914 B ¢ %ol &3 7](extruder) WHolM 254 g
25, 89 9oz wMAo] dojun] wdwiAe] 33 77} wujFo] Helole Aoz
HZH ofn| x4t AlEo] EdrHunfolding). ¥W/3E ¥l At&zke] amide Z 3, disulfide 23, 474 A jtol
o1% 7t Aol A= 4P AAETE THSIUA AMETS BT WIoz il wEY 2]
YA HHUA S F(steamline flow)2 553} 7 2337} doldrh AIEF URely A Z7le ADAES
7 8 DA Qi EAsicizl A48 A2 TS SHstAA g Aetet dA 9 wEY s
o] B3i7} dojde). wekr H3lge AT ¢E, SR A awde] B0 g @i B3t
&o] £ Y223 B 1r)9 AR 22ALE 2 §7-7AK F(meat analog)o] o g} 117)
ZHAQA H-F B A E(meat extender) 22 A F3lc} &-F5-AHA F(meat analog)S 7]'EsH7] e UA
Mzdtdze] 254 dude Ads 2335 PE 28 4EAFTY, AET Wb gz
g pger sbsstt”. h2dd AR Azd AP AFE Table 514 £ £ Aok FF, &5,

SR AGF 5L olgdle nF AFE Axstn A

¥© Jm
o ff ok &

i

¢
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Table 4. Functional properties of soy protein products in food systems

Functional property Mode of action Food system used Product
Solubility Protein solvation, pH dependent Beverages F,C,ILH
Water absorption and  Hydrogen bonding of water, Entrapment Meats, sausages, breads, F C

binding water (no drip) cakes ’
Viscosity Thickening, Water binding Soups, gravies F,C 1
Gelation Protein matrix formation and setting Meats, curds, cheeses )
. X . i Meats sausages, baked
Cohesion-adhes on Protein acts as an adhesive material F,C 1
goods, pasta products
.. . . . Meats,
Elasticitiy Disulfide links in deformable gels . I
bakery items
. . . e . . Sausages, bologna, soups,
Emulsification Formation and stabilization of fat emulsions cak F, C 1
cakes
Fat absorption Binding of free fat Meats, sausages, doughnuts F, C I
Lo . Simulated -meats,
Flavor-binding Adsorption, Entrapment, Release ] C,ILH
bakery items
Whipped toppings,
Foaming Forms film to entrap gas chiffon desserts, I, W, H
angel cakes
Color control Bleaching (Lipoxygenase) Breads F

Notes:

Table 5. Examples of extruded foods

F=soyflour, C=concentrate, I=isolate, H=hydrolyzate, and W=soy whey.

Types of product

Examples

Cereal-based products

Expanded snackfoods

RTE and puffed breakfast cereals

Soup and beverage bases, instant drinks

Weaning foods

Pre-gelatinised and modified starches, dextrins

Crispbread and croutons

Pasta products

Pre-cooked composite flours

Sugar-based products

Chewing gum

Liquorice

Toffee, caramel, peanut brittle

Fruit gums

Protein-based products

Texturised vegetable protein(TVP)

Semi-moist and expanded petfoods and animal feeds and protein

Supplements

Sausage products, frankfurters, hot dogs

Surimi
Caseinates

Processed cheese
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S8 QA EL A BN v ang JxEch @4 AMSEHE A8 dEe IR/, T 283 FFol
o e)g ol o S2YE AzW dAl SR SR e 4H, 29740 Folrt FUHES A
z5 3 gith ‘

(1) th=

7B = # (tempeh)
Hlu) e L T Eo 2 g olAlol, AVEE 58 v EF Fdolold A A8ste] gtk Wsle
TVl z2lsle] vlolgton] AdAom AZRAEGAN I 4 ok wlsle] MZE Fig 4 o 2op.

| Soybeans I l Packing beans l -p lﬁ Incubation I
} t {
[ Splitting and hulling J [ Addition of starter I l Packing l

' t

Boiling Addition of acid ‘

{ t

Draining —p Cooling ] [ Tempeh ]

Fig. 4. The production of tempeh.

Fig. 4o A] At &-5= &2 Rhizopus oligosporous©]™ 29~35Col A} 26~30A17F REA ). w87} F8
=8 fae] &9 e Fo] dFE A dEg 1A Aol A(cake)MH M2 Eo] Uo|A 2 2R
AgtE oA A geth EEstn AR e UAS 2ty gt WA mIA 2~397F AAE ¢ o,
oF2 X270 2 22 3 t]X]7](blanching) ¢+ F WY siolA 28 BEE 4 it 48029 AHR-S thekst
th 93 o2 g A7 Abugen R, 71522 HA JH W A(tempeh burgen 2= AMEETH EE A3
7h=ttt 2Z(strip) 2.2 Ze} 3| 2Hpizza)e} TS EW(flan) Ftolo] ATt

L]-) 5 H(toﬁl doobu)

7o
i Caz} Mg—4 di}“ e FES Hrtste #4844 @id &S HA, 3314 Z
o gtezo s F@FT “Hl Al T Foll id Dol md g F/HEZ A ZH T 7]
SHAE AN F FIAA AA, SuE H(gel) R HoHt & H|EE FLolA Y AZAEA
A2 Fig. 59 22 Ao =2 Xﬂ_x-E]Di 7 AR A, 549 Az, 843 09 $3, 4%

So ol@ 4% D ¢, Telm WA R SATgl TR 8A FHE %ww 9 3% 9
Folrlo} B9 SN Bk ople} nlFE u|RE ATolN BAIL 2
k. ol Tk 2 9k FFRo] R o] AYSTHE olHE YA Zi?&*—l%zigl o]
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FolA 1 Fxo g AE AxAzA e A4 o]o] MFEA Holztm U7 wEolrp”

FHE AEAQ 28 B o} A2 FHE 0|83 7HF F5-7F o E Eo| hamburger, sausage, pizza,
steak, jerky, meatball 5 &5+ thA| 2] &3} ice cream, yogurt, mayonnaise 5 7 A 4&& ¥3ste] 5504
Zo] FRILZE] Qe Aoz LelAn . §H vRoME FHE ALE8}o] Befineolghe F4EH S
e SF A E(meat analog) S LS o] AFL &7 22T Y34 (chewiness)S zE3 9l
o} A8 A7) Yets e AUk 4 91, burger§ o 2 o] &8 4= 1o, chili, pasta sauces, sausage 5l
AHEE ARl Jeng 5702 &A1 F bologna A& Al APFUHA A2 FH-E AHEAS £V F bologna
7} Zul iy 2 7 (toughness)oll A &5 bolognast -2 A<l ztol7} QlojX] FH-2 SAF HVMERE o &

shedl Aol 98 Husgck

] Soybeans | | Soymilk | = | Cosgulating |
} 1 }
Soaking Processing
| [ Cooking |
Rinsing ‘ t ‘

i

‘ Grounding I ) ’ Filtrating | Tofu |

Fig. 5. The production of tofu.

) o) FZ 2 ol (textured soy protein, TSP)
Ao 2 dF2HE A zEcHFig. 6).

=t

2522 il & &7 FALA F(meat analog) &2 AR = ti & A Q)
g A9t o] S| o] F2(defatted soy flour) EEE F&UNFENS YR 2 3l 45 AT <&
A §F2 A"k TVP £ TSPY] 8 x& thedsht aA]A|(sausage), ¥ 7 (burger), T4 <-3Z(canned

soup) 5ol AHEETh 58 %ol 2 FnFem] AN T2l BHA FEH 0, A2 Fe 7
A 717wk TVPE 9% StAkSelAl 4% Bugoz el

l Soybeans I r Defatted flakes | mp | Extrusion l
} % i

|7 Cleaning | [ Packing l
‘ Solvent extraction of fat

| Cracking | t ‘
{
l Hulling J - [ Flaking l l TVP J

Fig. 6. The production of textured vegetable protein.

2) Y o E(wheat protein)

7 G AL o] f3le] AZE A §FE o]aBA A ANZH Tivall o]tf”. o] Tivall gto] Fopi,
AqMA o7 kst 3 Ut Frieic) Tivalle Y FFul(wheat gluten)z} 2] 54 @A 2 HE x|
ZEiFig. 7). Tivall Z2FH L 5315 2t oA Az A7 & deiA]A] gdx Utk Fig 7oA 2

- 86 -



Sz 424 dudo] Eale] 245 S o {7} 2L 7] K(meatlike mari) & 235 €
e A2 B0 ek $ES HeRlold PAAR JEATIAY, 484 V18, AR, $E @ 9% T
A(egg albumen) 522 EFEIIE @k Thvalle A2 SRk oJ¥] Ze)=o)pre-cooked), o) -1
Wsae 2 BolEnh o] AEE WA (burger), 24\ (sausage), FobXl17] AE(schnitzel), LA (nugget)
59 Aze| AgHTh

Wheat Protein Vegetable Protein

[ oo ]

Thermal treatment » Freezing

‘ Forming
| Processing | 1 ‘
Integrity . Addition of food ingredients Tivall

Fig. 7. The production of Tivall.

Zl(pea protein) I} U ¢ X (wheat protein)

2ol FrEAl A 218 A SFAFLR ohE A FR T3 gto] glo] #7q

pul

%
4E Amume] 223 < Fig. 80 HAGAT. $R2ANLEH A0 Pt Belel 3
L3287 B AN AR ARG gluten BUA S A EGTh Y BAS TS F Aote

oI o= %
s} Za 10%= 25t AGieve)= AA AAHK TS LA dte] £FEc) Arrum

X1
=2 =]
ZARE Wil 42HE Yoz 2N NABE A=W A2
A
AAFAE AP SR/ TPEE Be A% 92z 2891 Atk

’ Yellow pear ] l Wheat flour | |

4 ' t

Isoelectric ppt of protein, starch )
Removal of starch Packaging
and fiber
l Ultrafiltration of protein, drying l r Protein dough, drying ] ‘ Seiving }
} i t
| Pea protein | 1 Wheat protein | | Drying ]
I |
1 t
Mixing and addition of food ingredients mp Extrusion

Fig. 8. The production of Arrum.

(4) BHO| S E (myco—protein)

3L

Z33o] el A Quom- 1960\ %7}l w| W& Fusarium graminearumo| X AFd= ©

Ax oz HgAA d&= &%
o] Tl olt}H®, 1990d B e} za]7} © AAHready meahe] B8 T ZYANEE ALEHA 2 Tk
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Quomne] A|ZEH L& Fig. 99 2P,

Fig. 994 ¥ & 915%°| myco-protein-& Fusarium graminearum v} ¥R oA Aojz| &= AP ML zt= dough
oo 7)o A EA & L egg albumenS A 715t Quoma FA ot Quomn AF.7](lean meat)s} FA}
& 2AZHE Zk3 glo] iASRE AESIEAT ol 27](minced meat)d $1*(cubed) FEl = FEl 3 ik

Fusarium graminearum and
raw materials

} t \

Addition of vegetable
Fermentation flavors and Chilling/freezing
egg albumen

4 t L

Pasteurization ! - I Centrifuging, chilling ] | Quorn '

Farther processing - Packing

Fig. 9. The production of Quorn.

ol dA&F WIS 1719 vlme] B Table 63 2k, o] 5 A Fe] B0AL QuomE A9
nE 23179 vlaE 4 o vl FAL & o, dF A FRE A A AAR]
Vegan Food Guideol] o]8}% ti#]&55 FH9} # 43shad djde] A8 ANE £ Aoz ab’. )
AL TVPS}F Amume XA F 03 dhafo] wigton), Ayt o g Fx|A#e Hur]etes d zhol7} gl
t}. Table 69 = AAIH A e¥gker} Eapx|HbetaFe TVP 0.15¢, Quomn 0.6g2.2 2] 17] 1.9gBt} Wg Hoj
Atk A a7lo s Aol AT Tempeh, TVP, Tivall2 AE--Z zt3 9lon, ol YA FGFE
%1+ Non-starch polysaccharides(NSP)E g3t qlth olyAl& fASIE 24 TVPSF Arrum 2 A2
A EAstdA dejAoz ggtou AAA o2 Ae3A] YA Rold AR 7|fdr}. A2 Tempeh
o} Tivall& & z7]9} fAFelch 28{v oAl &/7F 2b ¥§)8 (non-haem iron)& &7} <+ &t & &§/
P Froh vlm Al FHFY Ahe P Fe 8% ool BR qAKF H FFE w7l A

Table 6. Comparing of nutrient profiles of alternative to meat with beef (per 100 g)
Food Energy Protein Fat Starch NSP? Iron
(Kcal) (8 (8 & (2 (mg)
Meat
Beef-lean, raw 123 20.3 4.6 0 0 2.1
Soybean
Tempeh-raw 166 20.7 6.4 4.6 43 3.6
TVP-dry 257 515 0.8 42 21.0 -
Wheat protein
Trivallicburger, raw 127 17.0 5.0 1.5 5.0 2.1
Pea protein and wheat protein
Arrum-dry 345 26.0 1.4 - 2.5 -
Myco-protein
Quorn-raw 86 11.8 35 trace 4.8 -

¥ Non-starch polysaccharide.
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Table 7. In search of the perfect veggie burger

Price Wt. Cal- Fat Sat. Fiber Sodium

Brand . Tasters' comments
per 4 (oz) ories (g) Fat(g) (g) (mg)
Regular ground beef, broiled $1.92 3.5 289 21 8§ 0 83  Not tasted.
Advantage\ 10 Decidedly Mexican in flavor.”
1 Southwestern $3.79 3 140 1 0 3 380 Good, spicy kick. Doesn't even need
Vegetable Burger a bun.”
Amy's "Chicago” Very tasty.” “Would eat it again,
o Amys Lhica $299 25 100 4 1 2 190 oYW g
Veggie Burger happily.
Natural Touch Garden Very good-it even looked healthy
3 ) . $3.59 24 100 25 05 3 280 . i
Veggie Pattie with the vegetables inside.
Nice, cheesy flavor...a very tasty
Gardenburger pattie.”
4 . $299 25 130 3 1 5 290 . . .
The Priginal Appealing look-like it's made with
an interesting grain.”
Fantastic Foods Tastes like nicely seasoned potato-no
5 Nature's Burger $3.69 2.5 140 3 0 4 440 unpleasant aftertaste.”Lumpy.
- Original Grilled Grill lines aren't fooling anyone.”
. ] “Decent and inoffensive.”
6 Worthington FriPats $329 225 130 6 1 3 320

“Reminded me of a sausage patty.”

Green Giant Harvest Looked like a real burger.”Would

7 Burgers - $269 32 140 4 15 5 370
Original Flavor

be quite tasty with ketchup
and a bun.” “Looked better than
it tasted.”

The Original Starts out with a really promising

8 Boca Burger $3.69 25 84 0 0 5 269
-Vegan Original

flavor, but it has a nasty soy
aftertaste and gets rubbery as
you're chewing.”

Morningstar Farms Smoky with a bad aftertaste. I was

9 $349 275 70 0 0 3 360 disappointed. Spiced cardboard.”

Better'n Burgers « . »
An unpleasant experience.

Lightlife Foods, T Ity.”L bad aftertaste.”
ghre $3.00 25 110 3 0 2 390 00 saly-Leaves a bad afferfaste
Inc. Lightburgers “Terrible.”

a9t A AHE-ste] HIERR Col AF7F dasith upebs tHASF AFE Al o] FHAE 5219 Ao
A Feg Fast g

0] 3 Tufts t 8tel] 4] A)5ts] &= 816 7 (hamburger) S U] A veggie burgerS 3 7}81 tHTable 7)*. Veggie
burger= meat altemativeZ- o] &3+ x| Fo|tt. 4 £F9 771 AE 2] EA burgere] =, 227k gegjw
qBE JA AR 2 HAFE QL burgers FHY ALZ AzHA 2w Fol(flavor), H7tE 459
&, 28 28 IS 2t burgerth. A5 EA o] UlFRATNA F9 ZFY ALE AFEY
< o B} @& s wkoh E=3 85kE FAY o] F(off-flavor)7} U= burgers H71AF 25 4ot
t}. o] veggie burgere] A= 2.25~3.22 A (ounce) & ¥ burgerB.th 7 9] XMy, LA u Ak Fa A
g Zo| ZA il stk o] & veggie burger= ZE7F AP ew, Fuist A1, FLEE ALl Mt
R, oHA] g W B3 e oz AEX Q)

o
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85 HoF3 gl
A= 27] o
Ztie 943 YFE o] &3 /Mgl A& HAso] %7] WEolch T o FHl(soybean
meal) © 2 HE A€ NFHBAL 2|7} Hojdte FHIAWE zta Aoy A2 ARV
Azd gFzAddue 2 udUE g, 7= AFEH, 7t E5sta, 99d 7T E et
thekst A Fo 2 A2 ¢ JYEH WA ok 53 9wl 233 Ve S/ dH, 9, o, 23
e zte T SUAFAES AZete] TRt Anja) &7 )l FEsich 2 SFUHAA
Eo 982 714 go] 24 E FE YR 44, SFET= 294 o o] BFE 5 Qlo] 98 #HE
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