JOURNAL OF THE EAST ASIAN OF DIETARY LIFE

Vol. 8, No. 4(1998)

508

S9] 7123} 0|8

IR
SR ARG 4 FG Yotz
£2 2o xo] o]HA A oYl AA ST w
IL.H B e 2 4 93, AN5Y 302 gl 48
o 2y 4R A HER, dURY AzxS
F(soybean : )L o] &8 AT FFIME B, ALHEER 5o A3 /HEATE 33 Yo
F AAE, HFAME B JFIRL 2  Yube] B, $HoE A XY F A FRAS

AEssL Atk F HAE =F ol &3e §YI
AT YRAFHN LY FLR PN YFEe
b, F8 HLENFoRE XFT Ty I
(green vegetable soybeans ; edamame), F 7},
BYE, T3 E= F#, F4%(soy protein-lipid
film | yuba), % Fof o LAY FLE $3
7t 2 3 e T, €38 vEAA 333, °
#H (tempeh), W¥E(natto), TLTFEE, TANX F
o] Qlth. obvtE FYNAL 2§02 e HAA
FRZF YRR A Eo)gn 3¥ 5 9k

FRE °F 200083 F39 ghte) wo} Az
Rozg gAAIL e 2rde F2 Pl =
£ =7 BB 2oz 4450 g $9
et 294 E AZle BEXRYAIZIA AsAg 2
71ellA FdAR a2 ge] obdrt Atk 2
olF A ol28 FR/FIIE] wedH o
B MRlAA FFEHUAL AU FRE
o] 4ot Tl o2 o] AL E B
7% Fen, dAREL AR A g 7Y
7147t QR o2 Best B9 AxR7E B
A 7198 ReE A TR HE Jleo] FF
N dBA7A] o PAeo) el HA R & A
YAME & FEE AL YN

98 FA S d3oz By, FRATLS Yuts
5, AFH, ©F5F, &5, 719 folth AMg-ste
S3ZA, 4FWY, /1Y - W wy B wE i
2ol 7k ok, WA RFRE 939 AFo &FR, A

ThFstel =¥ gl

A FHe 58 Y-S vRE 5, 48, ¥
ofAo} Fo| FHART oh n|F L HRG A7
A FHAE 2 Yo AMAHRJ 2 Fo] Hojrtxn
ATt ole TR 2 e gLl FH3 vt
Aol Agsrte ol ®E AAT FURTE FF &
Hzte] AAE Hewsiyt WA, aF A,
AR golgte EAH AL I old &l &
ot ol wret HA F olg FFHEF, 53 T4
W A F N2A 29 43} o] 8] HFA Hof
7F3 71 W Eoltt.

B dFdM e F571 48 FLE2REH ujz
ol W7t 9] TR AzFTHH opE EAFE &
33l TR 7hF 3 o] B dhF 2 AL &
MBI TR o] g FABEI] AW FAYF S
2 8aa gt

L2 &

. F5e Mol 9 det

FFNM FR Azyo] iR o )FE 93 U
gho] Autd AL AFA D)o FUdA e
2714 2 o3 g edTdE FSog),
19603t 7R ¢t gt e BAE A8 98 =
4 TEo] o] 2FNEdA Bt FhFEde
22¥ 19629 AFHYC] 22 AFJTE I
21967 MAE § RYLE FFF A=Y A



Vol. 8, No. 4(1998)

A71F0] AAHT I NAAS TEFH JFAL
W 752 AR AzFAo2 WA A FEA
o}

oW At AT L 7 BRI A WA
&3 A He AL ovle FRulo] 2 If9
4 wEolgt ¥ § Utk T o] FHste A
W ARGAL 2 A3dse ged Sy Ay,
a3 AR % 2F 5o FAIGE] ¥R 4
B4 audAFgor AF7AA AE LHAELR
A9 2l g 243 A7 A

%R (doobu, Korea; tou-fu, China; tofu, Jap-
an; tahu or taufoo, Indonesia and Malaysia;
tokua, Philippine: soybean curd, U. S. A.)g &
€ H4ETA FAsuR? WFe 48Rt
de& EYol SAAE 7hete] FAAY AR F
44 A e $£3A)7|2 Cas} Mge] H3lE B
FAEE Aot +84 99E A4S 34, ¥
AL F 29, AT Aotk EHdor FHT
o Al Al g F Fo §HE DWde] 23 de
dl Bf2 e L 7)o SIAE FI F
FEAA JAA, 28 A(gel) ez Fo@ch
gEgwdz F4d Pgrzed F£E, dEAY,
23 g AEEC] o 9¥UA "t g
FRAzE D YA HEoln gt e 7
£/ dde] &3 A A FI7T FoG
8471 gtk

TH) A4S & ¢ Wy, 2= A48
WFEF et Zol7t Ao, vty ez Cay
go| %31 100g 7 84 kcale] 4L 1A AL
A9 FSEAY AS, 8% ¥, 7.8% @,
233 4.2% AW 2mg /g ES T ATk @
A AxFHO2 HAIBHA 50% SN A3 27% AW
ol UmAle @3Bt B el

FRE &S §ol% A B BFE Fast D
W g Eeltt TR £23FEFEL 6%E 4
WE7E ZhE 82%0) v st A e Hojmd)
fEewae g3tolu) A (methionines} cyste-
ine)o] REsjriE wo) Yoy, diFe st
€ $Hu 27 @iae 85~95% FER, FEA
@ ds WEEnd Yt 2 AR Folh

F3o 7Hg% ol % 509

¥ TR §-4-9 phytic acide ¥714, £3] o}
A(Zn)9 AW FFE Z£HA7IH, raffinoses)
stachyoses] D@ HE 2ol HdE Aio) 9
HME BaEA gevd Az g8 23
7tag @A 2. YRe B YAPHE
4, trypsin inhibitor, goitrogen, anti-vitamins =
23 @538 3 A3 hemagglutinine] e
Y, o7l gl B s FRA A 10~20
2 dxge Bg4s gud,

AARez 2vEHE dFe 9% a9
70%7} 4 ERZFE FFE3 oS0l 20008 =9] A
AQTE 60~709 2.2 o ddold u) 48 oY
39 gExE v o AZ Aoy dF2EH Al
28 e 993 A Fe bsy Fad ol F54
o2 Zzg RAon”,

2. F52 M=

FTFEUEY FFAMY JFHYD Y A=
€ Fig. 15} Ze AHoz Az, d5H44
A, FHo Az, 5449 A $x, 4B EA
A% 49 2 4 282 ¥ R A EY
ot

&, A8 diFe AAd F JA 5o spg @
A e 4L gy FRE A A2,

WHOLE SOYBEANS
Water ~ Soaklmg
Grinding
Fi.ltul'ing
Heat:ing
SOYLIﬂLK
Coaaullaﬁnz
Presing
Tory

Water —
Water ~

— BEEJISOY PULP)

Coagulant —

- WHEY

Fig. 1. Flow diagram for preparation of soymilk and
tofu according to the Oriental method.
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Table 1. Chemical composition of soybean and its productsl)

Soybean Soymilk Regular doobu Soft doobu Soy pulp

Energy (kcal) 383.0 60.0 91.0 52.0 73.0
Moisture(g) 9.2 88.4 83.0 89.4 82.7
Protein(g) 41.3 3.1 8.6 4,7 3.9
Fat(g) 17.6 3.0 5.5 2.7 2.1
Carbohydrate(g) 21.6 5.2 2.0 2.6 11.3
Ash(g) 5.8 0.3 0.9 0.6 -
Calcium(mg) 127.0 21.0 181.0 100.0 103.0
Phosphorus (mg) 490.0 40.0 94.0 72.0 35.0
Iron(mg) 17.6 0.7 2.0 1.4 4.6
Sodium(mg) 6.0 2.0 - 3.0 4.0
Potassium(mg) 1,270.0 90.0 - 95.0 230.0
Vitamin By(mg) 0.6 0.03 0.03 0.03 0.05
Vitamin Ba(mg) 0.17 0.02 0.03 0.02 0.01
Niacin(mg) 3.20 0.6 0.5 1.0 -

U Unit is in 100 grams of the edible portion.
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Fraction Content(%) Components Mol, Wt,
25 10~20 Trypsin inhibitor (Browman-Birk) 7,900
Cytochrome C 12,500
Trypsin inhibitor (Kunitz) 21,500
Enzymes 6,000~15,000
7S 30~35 Enzymes 70,000~240,000
Lipoxygenase 100,000
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158 5~10 Urease 480,000
15S Globulin 600,000
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Fig. 2. Texturometer profile of calcium sulfate
coagulated tofu prepared from 7S(bottom)
and 11S(top).
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Table 3. Yearly supply status of soybean
Domestic Imported Supply Yearly Self-supply
Year (MT) (MT) (MT) Comsumption(MT) rate(%)
1965 163 0 163 163 100.0
1970 229 36 272 266 86.1
1975 319 61 410 372 85.8
1980 257 417 777 733 35.1
1985 254 885 1,226 1,130 22.5
1990 252 1,092 1,382 1,253 20.1
1991 253 912 1,341 1,227 19.0
1992 183 1,304 1,597 1,503 12.2
1993 176 1,113 1,383 1,274 13.8
1994 170 1,299 1,578 1,347 12.6
1995 160 1,435 1,826 1,558 10.3
1996 160 1,467 1,889 1,618 9.9
Source: Data adapted and modified from Reference (21).
Table 4. Proximate composition of Korean soybeans
Soybean variety Moisture(%)  Protein! (%) Lipid(%) CHO(%) Ash(%)
Paldal 8.00 40.66 19.13 34.60 5.61
Baegun 7.90 36.85 21.11 36.85 5.19
Bangsa 7.58 38.45 21.65 33.90 5.99
Duckyoo 8.76 43.82 19.53 31.02 5.63
Jangback 7.75 38.48 20.81 35.32 5.39
Hwangum 7.68 39.88 20.01 34.79 5.32
Jangyeob 7.74 40.35 19.29 34.88 5.47
Danyeob 7.46 40.58 18.72 35.49 5,22
Hill 8.37 36.01 20.77 38.28 4,91
Suwon-133 9.30 41.51 19.81 33.56 5.12
Suwon-138 7.82 41.04 20.64 33.42 4.89
Suwon-141 8.59 41.48 20.21 33.75 4.86
Suwon-142 8.72 38.65 19.84 36.58 493
Millyang-21 8.87 41.75 19.86 33.41 4.97
Maximum 9.30 43.82 21.65 38.28 4.99
Minimum 7.46 36.01 18.72 31.02 4.86
Average 8.18 39.97 20.10 34.77 5.25

D Values are expressed as dry basis.
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Table 5. Comparison of textural properties of soybean curd prepared with various varieties of Korean

soybeans
Soybean Textural properties of soybean curds
variety Hardness  Fracturability Elasticity —Adhesiveness  Cohesiveness Gumminess® Chewiness®
(kg) (kg) (cm?)

Paldal 0.58 0.24 0.94 0.97 0.49 0.28 0.27
Baegun 0.80 0.33 0.95 1.06 0.52 0.41 0.30
Bangsa 0.73 0.35 0.96 0.84 0.47 0.35 0.33
Duckyoo 0.62 0.25 0.93 0.85 0.47 0.29 0.27
Jangback 0.64 0.25 0.93 0.82 0.48 0.30 0.28
Hwangum 0.87 0.30 0.92 0.60 0.44 0.38 0.35
Jangyeob 0.91 0.38 0.97 1.02 0.49 0.45 0.43
Danyeob 0.83 0.38 0.95 0.96 0.49 0.41 0.39
Hill 0.61 0.25 0.95 1.08 0.48 0.30 0.28
Suwon-133 1.02 0.43 0.97 1.06 0.48 0.49 0.48
Suwon-138 0.76 0.29 0.87 1.00 0.40 0.31 0.27
Suwon-141 0.65 0.24 0.93 0.88 0.46 0.30 0.28
Suwon-142 0.59 0.20 0.93 0.63 0.49 0.29 0.27
Millyang-21 0.85 0.32 0.95 0.99 0.47 0.40 0.38

2 Gumminess: Hardness X Cohesiveness,
P Chewiness: Hardness X Elasticity X Cohesiveness.

Table 6. Physical and chemical properties of five U.S. and five Japanese soybean varieties used to make
soymilk and tofu

Color of Color of Moisture  Protein Ol  Weight(g)  Weight(g) of 50-g

Variety seed coat hilum (%) (%) (%) of 100 beans at complete
beans hydration

u.s.
Coles Tan, dull Yelow 7.95 43.2 185 20.27 114.4
Vinton Tan, dull Yelow 8.10 451 17.9 24.11 112.1
Weber Tan Black .71 40.9 19.3 15.24 115.0
Hodgson Tan Bluff 7.78 40.9 194 18.25 112.9
Corsoy Tan, dull Yelow 7.86 40.8 18.9 17.74 114.6
Japanese
Kitamusume Tan, green hue Dark brown 7.86 40.8 194 22.30 120.2
Tokachi-Nagaha Tan, green hue Dark brown 8.05 41.8 17.3 18.65 119.3
Wase-Kogane Tan, bright Yelow 8.23 45.2 174 17.53 108.8
Yuuzuru Tan, green hue Yelow 7.79 42.3 17.7 35.35 123.0
Toyosuzu Tan, green hue Yelow 7.94 4.1 18.1 24,45 119.3
SE2) 0.09 0.5 0.2 0.36 11
LSD? 0.26 16 0.7 113 36

Source: From Reference?,
D Dry basis. 2 Standard error of the mean, 3 Least significant difference(P=0.05).

THTable 6, 7). 28] A7 Ao 3R EFH  FRANE TP A9 B3 42AE 23 AYe
9 |38 SAAE Aol AR AZE ZE o, FF £, @A A3 FH A5 Ao
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Table 7. Yileds and characteristics of tofu prepared from five U.S. and five Japanese soybean varieties

Soymilk Fresh Tofu Fresh Tofu Protein Recovery Fresh

Variety Fofu
- ; - R . ; . ] - ] Hardness
Protein Oil Yeild) Moisture Protein Oil Yield® Protein Ol InMik InTofu (ke)

(%) (%) (g) (%) %) (%) (® (%) (%) (%) (%) ¢
U.S.
Coles 3.15 1.49 156.3 84.87 7.56 4.25 54.11 49.92 28.06 67.98 63.07 0.46
Vinton 3.50 1.40 184.1 85.43 7.62 3.79 5837 5224 2598 71.27 67.62 0.37
Weber 3.00 1.71 192.7 85.68 6.80 4.33 59.80 47.52 30.22 68.35 69.52 0.28
Hodgson 3.10 163 178.1 84.93 7.35 4.41 58,00 48.75 29.25 71.61 69.11 0.35
Corsoy 3.16 1.62 180.2 85.31 7.15 4.22 55.92 48.63 28.70 71.99 69.80 0.36
Japanese
Kitamusume 3.07 1.65 167.3 84.37 7.37 4.68 56.59 47.10 29.95 68.25 65.39 0.38
Tokachi-Nagaha 3.09 1.46 175.3 85.12 7.50 3.98 56.71 50.42 26.77 70.49 68.35 0.36
Wase-Kogane 3.41 1.37 169.7 84.20 8,42 4,06 58.43 53.30 25.67 70.29 68.97 0.46
Yuuzuru 3.24 1.41 1789 85.65 7.16 3.92 55.57 49.83 26.33 71.39 65.48 0.32
Toyosuzu 3.32 1.56 185.8 8554 7.38 430 5841 51.02 27.23 69.96 67.59 0.32
SE3 0.07 003 5.8 0.52 0.3¢ 017 205 084 13 0.93 2.95 0.02
LsSDY 0.23 0.08 18.4 1.62 1.07 Q.52 6.47 2.65 427 292 9.28 0.07

Source: From Reference?,

D From 50g soybeans(as is basis),
3 Standard error of the mean,
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2 From 100g soybeans(dry basis).
4 | east significant difference (P=0.05).

Aon F5e A3 2YY L T EHAM UE
of Zo} Hixlg £ Fo HEE Ytz £9
PAYA FL PHeE B F oy, F38
o] &% L4 FEL AA MR e 5 A
. 2 ue FFE 82 JE )48 A
AYLR F& gotM FIE dov, e shve
T3 9o 2FE P=ed o&HE FTIYL
2, TR FAAAM Gl FF 2 AA S} fALSH
L ETA ¥ FF& @ 2oz JdiArH
W drjoAe 35 zeYele FAAl AAT
A& ¢ 5 Ut
Fo AzE A 0 Fo AL 7oing
Fast A4 AestdRe] Fo 33 42w
Bty o] TR I ES 2 F&4
& v1d B9k ok} F49] o, WA, o= 3
H gL AT F AN T3 AL EHE A
AT AA7te EAoltt. & F& 7HFAA
€ T By g AANA de 4FL AL A
o ¥ EYE WA e HFoR FRHE AR
€A BYE R/ ige s A2 FHET
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LFe gho] of7k 1] T FF Ao FAo] o
3 BpzA 98¢ sdqFo2H AFHAHoT} 28
U F EYE HAAFoEAN YA Ze ¥
(green or raw flavor)& A A F9 FN9 F{
& AL F slon A8 FINE F UL IF
o 3FL 29 F = glony Fo AAALE &
%3t ojd = itk #i&(hypocotyl axis)ol& &
3} A watst isoflavoneo] v Rt B7] W E)
G A Fol B wiFo] WYL 2NE o]FHo
F54 F dys) oda #eE03 £ ek
FARFL Fo] 8L FF3d 2o =¥
ARG vp ot Lol A Hol #8489 A 7 Jg
TPHEY L& L EAL o3 B 28 F
ol #8& ¥F+371 A3 lipaseyt lipoxygen-
ase(LOX), 3] LOX2l #43}%'9} isoflavoned]
74488 2 off-flavor(beany, painty, bitter and
rancid flavors)el B33k 3 gt(objectionable af-
tertaste)o] gl THE AZ7) 98 F3IAHY
ZHo] Basdth FHAC] Yool ZoAH
S84 188, F gy b F84 BF3E,
£ Fol ARAF &3] e 244
72X 7kl zbzt 5%, 10%¢8) B AHES 47 doh
FAEEE FH Audo Fagd F3H8, 184

ErEg, daastE § 54 324 92 &0

0.5 'g
'_;‘ % Firmness 1
2o.a}
T
a
¢ \}
E

(o]
w

2

1.
o

20 40 60
Grinding Temp. (C)

A oAl o RAEESAE

F 2 AAE FAL FAse ARTE F 78
e z2dsle B9 wEE AAT Wl Y (coty-
ledon)$to.2 2~8F5ROE 3t FHe& Yo
(grits)ut 29 (flakes)- & AME-3l] FAATY &
2g fEd 3 E2F9%(isolated soy pro-
tein) g YHE o]&3tAY 300 mesholi vlAMgt
AR F7HEY AT B g3 st

o e g AERHE B2AAA Fol e ¢
WA AW TP 2YJEL #4382 EF
FANA FF(Glurry) & B=e Aol whdlA] 2
galol & AL o)Anle] Y v 2T
F49 AxE 239 2ot nH 2= Ao
T 85C ol4old LOXd &3 F vjaAu) 4o
v 34494 ge Aoz AL Y Y,
Obata$} Matsuura?) &= v} A vl =8 243}
A %29 lipoxygenase(LOX) ) 93t i & Ao
237F 250 F HAWE A%, tge] F
Fo SHE o] gasoe] A5 579 Fxolx 4
e vAgy BadAck(Fig. 3). B4 &
LOX+e F vldW) A B o 559 SHEH
Zadd FAFgE & F Ut LOXe FFEx
(isozyme) 1, 2, 37} Qe o] 5HA4% SHE
F Zhdol #ojsln 53] LOX-2 ¢ LOX-3¢] &
37t B upy A steFe FRAEY FF

10.0 200
o
3
s 8O0F °
] ° 1150
Q. i =
3 \ SH a
o 60 L %
3 \ =
e s 100 §
° g
T 40P TTTYY—Y g —— g
g e
€ Hydropnobic region S
=] 15¢ &
° 20p
5
}
[+X+) A 4 0
[} 20 40 60

Grinding Temp. ['C}

Fig. 3. Effect of soybean grinding temperature on the firmness of tofu, and the SH-content and the hydro-

phobic region in heated soymilk.
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283 Fo) F54E FEF wet FA AF
F3e THHEE 2EE Jrh Ff ¥EE
2471 2t APPEoE Yehlin ZHAZ JF
8lo} °Brix& EA@T FHY TEe A
water : bean ratio®} soymilk : bean ratios} ¥
3t o] 2o 2 A",

Ratio of water to bean =
Total weight of water during soaking, grinding, heating

QOriginal weight of dry soybeans
X 100

Ratio of soymilk to bean =
Total weight of soymilk

X 100
Original weight of dry soybeans

Fg ARA ¥R Y] FEo] FHHEE dutHo
Z soymilk : bean ratio water : bean ratio9]
92%7} A 33lct. Fig. 4014 & 5 %ol water :
bean ratioZ} 10 : 1d o F3o @A Fgo] 7t
4 EeE @ F AW, SIkFRY FFFR| &
Aglo] T/ 2PHE FgFo] oW TR AE
7} Z719L B3slx v}, Water : bean ratioo]
ael FHE 7HAE Urol EFESEIE glon
(Table 8) old wa 74 L= &34,
5§ (rich soymilk) & silkF3y F89(yuba)A)
zo] A5l dairylike soymilkke SHoiilgo
2 1122 economy soymilky YuFFER-9 A Xy
FReEAZ AR, T i st FRe
F&3 g2 n e g UM FE7 FF
8o ulel 2 283 23 A (cohesiveness) & 7t
A3 B A A (brittleness), €8 4 (elasticity)
# 7 = (hardness)¥ &7}3tth,

F& AzPye A5 Wy (Fig. 1) o

T80 7135 o) & 517

80P
.
80 -
>
go
40 -
8
2
§ T
S
O‘ZOP
L
o) S SN DR N T

9 10 1] ] 13 14

Water:bean ratio

Fig. 4. Percentage of protein recovered in the tofu
vs, the ration of water : beans used for the
maceration,

2 ANE &9329 Cornell W4 (Fig. 5%,
ol Az Fol A s llinois*yd (Fig, 6)
3 8]3 steamo® ILTEAZL A e
RHHC(Rapid hydration hydrothermal cocking)
9 (Fig. 7)%%) o] T4 Az Wy geix
I glon AEH Uy e AFEY HEF
F¥oz e 4 UtHFig. 8). AFHA FH A
Zo M Fig. 1914 £ 4 50| 200084 F5l
A fHE AFEuelr 2y dEdMe o9
3 A FF5L MdHEEE MEFEEE AN
ek o] WH-E FIAWHEYG FF FF0] &ol3
I FEE gh JJAEHJLY SHEA FFHo) §A
u, B %] o2}, 22X energy &M7F F
o] ot F Wy ot AFHA FH ARYHL

Table 8. Approximate composition of three basic categories of soymilk

Soymilk Water :bean ratio Solids(%) Protein(%) Fat(%)
Rich 5:1~6:1 10~11.5 4.5~5.2 2.8~3.2
Dairylike 8:1~8.5:1 7.4—8.0 3.3~3.6 2.1~-2.3
Economy 10:1 6.0 2.7~-3.3 1.2~1.6

Source: Data adapted and modified from Reference 3,
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WHOLE SOYMEANS

1
Dehuling
I |
Soaking
1
D .I.
Hot water =  Wet grinding
|

- HULLS

Water —

=+ Soaked water

Filtering -+ SOY PULP
|
c 1‘.

Cooling
i
SOYMILK

Fig. 5. Flow diagram for preparation of soymilk ac-
cording to the Cornell Process.

WHOLE SOYBEANS
|

Water+0.5% NaHCOy — Soldung
D l. :
Water+0.5% NaHCO; — Blarlxd'ﬁnz ++ Blanched water
Water ~ Rn?smz = Rinsed water
Water — Wet fnndmg
I i
.. 1st 3500 psi
H | -—Ebd 500 psi
HCL - Neutralizing
|
Sugar, Salt, _, :
Flavar, Minerals Fom:ulaung
v Heating
| :
.. 1st 3500 psi
Homogenizing
| —Ehd 500 psi
c : i
SOYMILK

Fig. 6. Flow diagram for preparation of soymilk ac-
cording to the lllinois Process.

2 2AAL Uk AEHA AZPYOE T4
Az o TAY 743 2 BAE o HM 9 Solg
S5t (aftertaste) 8t 2 AT EF FH 8] @
ZAsol Atk WEHQA ol ANE F5 A
P E HolE oWl B 1 oj4ke] AR
S AT T8 HE 3 stEA Y BERE A

g W o ¥

2 Kol ot R ESAE

WHOLE SOYBEANS
|
Gringing

Cold or Hot water — Slurrying Rapid hydration

Hydror.ha'rral cooking

Coolling — Soaked
Centrifuging

Coo:ling - SOY PULP
SOYMILK

Fig. 7. Flow diagram for preparaton of soymilk ac-
cording to the Rapid Hydration Hydrother-
mal Cooking Process.

Soybean Soybean
— Soaking — Soaking
— Grinding — Grinding-
Slurry Slurry
l— Filtration — Heating
— Filtration
Fresh Soymilk Soy pulp Soymilk Soy pulp
I-—Heat treatment
Soymilk

[ Chinese method ] [ Japanese method ]

Fig. 8. Traditional Chinese and Japanese methods
for preparing soymilks.

Fo] 2+ Y& TIY lectin 72 HGEARE
2843 A7, ER dFE9AL o= P W
ANA 23&E Eoli, AA Folut AxI/=
e 29He AAES AEEY F/U TR A
AL FAANIN L, A FEL28E T/ &
28 golaA &, mlAgtez LOXE 843
AA Ay Foujdd o] S-S Hagsted
Atk FRolME TaWFe dwra o AL§FH
= &35 £, NSI(nitroten solubility index):}
PDI (protein digestibility index)+ 2 4¥€ 4 812
g7l ZEAdRoY e $82 EARTH),
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Process Traditional Cornell llinois RHHC Alfa-Laval
SB SB SB or DSB SB SB or DSB
| | |
SOAK SOAK SOAK
|
(100C/10-20
S)
I
' HOT GRIND GRIND TO
COLD GRIND G8T) GRIND FLOUR _ |HOT GRIND
| !
SLURRY IN
H0 FILTER
| l
COQK FILTER COOK COOK COOK COOK
(100°C/20 MINS) (100C/ (to 82T) (154C/
10 MINS) 30 SECS)
|
l COOL
|
FILTER COOK FILTER HOMO FILTER |DEODORIZE
BEANY
FLAVOR STRONG | IMPROVED NONE NONE NONE
61% 20 -
SOLIDS YIELD | .~ 0 65% 89% 86%
PROTEIN 73%
YIELD (70~80%%) 8% 9% 90% 70%

Fig. 9. Summary of soymilk process. SB=cleaned soybeans, DSB==dehulled, cleaned soybeans, RHHC=

rapid hydration hydrothermal cooking.

upatA Yol AT A8 Ff Az 2134
29 gy 422 Fig 99 EA SR, Fig. 9
dqA B F Axo] £ 2ol IllinoisHE el

e AzPyeg $58E & 5 Ao

Cornell & F vAWE AA37 A5 b4
SEE 80T E frA# ok 3t v A A& F32710
Z a3t} by g0cE §X37] d L 99
AANAY T A&3] 37 dojvkes 4904 §
& AAANA ALggth

] A Fo] 71EEe B WRe=
Illinois process(Fig. 6)7F YT, o] WL i F
& NaHCOz&9ol AAAIA £d H o 80TAA
3027} 7149 (pre-blanching) 3} wlijst F=L

93ToA oA 7tk Woltt. o] WA 7}
g4 A2 52 48 (300psi) oM F83] &2
FA7H 2P A £8¢ 77 89%
95%7HA &8 § U=, F AUzt A9 dd
(Fig. 9). 28y} 7+3ui7t 532 3717 L83 &
o] fe g go] AR o itk

RHHCHM (Fig, 7)& dl%& dA vAsA v
H% F g B3 253 £ FESUEF
B 2£5(154T) 8 5718 A FYAIEAM &
A1z 7t A E 8t LOXE B84 5A1A o9 A
A3t A F&L FFATE PPeluHt B, o)
we A Azt 29ty 719 F435 JE3
Ax g AL REAo s WA gl &
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Zo] 4A dojurA ste YA Gy F£§9
90%NA =g 4 9tk

2 9)9] proteinaseE F =& 3 peptidase, cell-
ulase ¥ o8] 71A] A4 E 719X EoHFA F
SAA FEE FAANY BRIV} gy 443
&7lol = wHEAIZE B AlME G F FA7E e A
o2 dejA At

FH59 FHEAM 7R 2 2AQA FR/9 94
WA= 2 v d A (beany), Fo] ¥ A (musty),
&Y A (green beany), Aol Al (rancid), EYA
(grassy) o2, %& F vy 2(beany), &2
(bitter), B2 nt(astringent) E-2 &8 o] 3 o]
{RRK)E F= HALYEL F2 ¢3LHF ¢
dsll =, AEF € HEF T224 71337
Ao ATEA Fe = gy Py G538 F
gsof ot B8 AzAAY F oz B
g JAY tEAE HAY, XHA ey F
LOX 9} 72 Fawtgo] 9sldd AAHs ez
A AP, dHY ol WyPors F& ¢
Z4 B FAANIE TR 71227} Folb
= Rra% b Bourne E0& iEE 2840
ARAANZ 5 BE B2 o8l Aol FR/E o
g 7t fgeld 9o E pH(6.7~8.0)08 =4g
A3, NaOHZ pH 7.0~7.58 ZEAZ FH#7}
Na;COst} NaHCO32 23AAZ AR & 7%
T RAFAGI 3tk o] AFoA s Na
olgFo] £ T/ JZEE P B2

53¢ &9 Agsigch 2Ey ol g WY E

& 7tgel ot gy £& A9 & 22HF

2 % grfotmate] BajAEQ HyS7b29
A o] EA = o} qUth

49 = st B§ =4 g2 st(astrin-
gent) & YWtz o2 polyphenoldtgtEeo] i<t
mucoprotein®} 2}-§-3te] ATk Y= A s}, o
23 g-e5te g #(30~50%), CaS04(0.2%) %
E citric acid(0.4%)& Tl F7A91E gegt
o] AA 3 ZAaHUTHE B} o),

9 d £ RS &, 1Y, ¥, £
Ax, 498 59 n3TA 28 L v
B f54L 99d E4q9 HE, EAFH

2 HobAlo} RAEEREE

A7), A% T3 ZL By 4F &%, pH, &

Z, o]2AE F9 13 R 4 g = %\"4"“4
Lo 5922 Cornell® (Fig. 5)2. 2 AZd F&&
non-Newtonian Z&¢|n @¥d %7} 2713
w2} thixotropic £& & A ujet =7t 2
2%t Basadd. o8 §54L FH9 @
g A dade] 2738 FA st Evde B
I7F ATHD), makA Fidl Yo} AR AL E
A o) FL& =0t € 5 Ak

Ao B EfHe o vH Axsth &S
"olth, 79 chalkiness(Y<te} Ang ¢ £3)
v E g 3 A%e2A JAF 714N 49
o] ¢, T4 733 24 € 2PHE ¥
=7 8% 4% A4S GA AT, FALE
7t #AY £/ pH7F vid =& ®(pH 7.7) 9
£ chalkiness7t A HY, PR 5x7) S
A A9} =27)71 150 mesh Bt & i WA 3
714t A o8 &9 dFAE Yol
Z71848 T/ A=E F7M8i9ey chalki-
ness¥ 0.25% NaHCOso A 7} wetoha shdct.
Zo 49 9 F = raffinose$} stachyose & £
A7) = a-galactosidase T A7} Q1AW glof o
Zd Ae #7143 P E o3t FEHA Aot
o] i) n]PEL JI2E W& Hol o] & A3
% ¢ g25EE flatulenceQ A} 31 o] AR
AAZL 9add. AAY PYPo2 YF dFFIL
T AAA £&5H] YA FHol9 agalacto-
sidase& HIgA|A QEHE L5t G F7t
NA F& wygoln,

T AzAA T IF9E9 wste TIAAS
FHo 944 F2Y A3 FoT. 53 7t
A ¥ 23} gkgol 9% lysines) 49 PER
(protein efficiency ratio) ¢] ¥igle 71959 A
e Fade THEYG FHE AEFHoE
A zsteo] 93T A 36087 JHEHAE o FrE ly-
sinecl= 93] gl ey PERE 7HE 60%7HA] 0.
37914 19622 F7tstchrt 2 F A4 3] AR
O ol g v d JU¢o] FFe TS By
o o3 Aol 60 o]FeM g FiE G¥Ao
2357] A8 FHE A HA Y lysined 2L
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gropnliate] Baiel o Aozt Aztdh
RHHCHPY o) A steamo 2 FFo]l £7+714d (rapid
hydration hydrothermal cooking)3}® 154°C il 4]
11% & trypsin inhibitor(TI)7} < 88% A =7} 1
F 5o] PER®] 40|t} wekAs HTSTA 7}
Sl d B AL AANAAY A A s GHH
de U F AP B,

F49 £ ¥ 283 A A7t Al A=
gt B4 gxE B3 AA dIFHoE §2
& FAAIL, EAE F AR E F2ATZ T
Aoz FH g AAPAA S3A EA Ftl
2357 447 gojt}. Saio $19& T4 g2
dEaRd 53 11S HEo] Joj(aggre-
gation) ¢} 2§ (polymerization) & fE3d=d o
v SH9 SS 43 uge 2 oA 3ttt 118
PEL /1YEEs ¢ SH groupo] F718te £5
9] A%, ¥34, @4 (springiness)o] A A T
Z}ste ¥ 7S ¥ SH groupel F7Het = F
B el 2o ¥ ggg WA et vk 2
7S R & NHEEE A GE U A& A
J1EE 11S YR o2 Alxd FREG ALEA R
&t} 7S ¥ AR Q& subunitE £8) 54
X A ¥R AA 7t GolEl &2 A7 (sediment) 5
R gEA AT, gutd o Efo) std
S B 310820 AT AL Aoz

~\
NS

e

Meating e

@O O §aQ

2O A= ¢
A
o

Native Denatured
proten protein N
L s

1st Step 2nd Step

F39) 7435 0%
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3) 227 mechanism} S|

H S Kohyamast 19] §RE o3 &2
mechanisme] A s R TH48~%) Fig, 10 o} & +
915 0] ¥383 mechanism & 2313 22 5o 9}
% & 92 9% vuAe WARAFH A
glucono-delta-lactone(GDL) ¥ A 1} e A&t
Zggoleo o 4£44 §3(hydrophobic coagu-
lation)olt}, AFf @AY EA e 24
FoL gAY Q) T YWoR Yo HAH
3 SASE Z2A Hed FAAY ZFold o
F48 53, F719 43 @A 999 3
8} (random aggregation) 2 & (turbid) A AA
@il A networkE A ol T A4S dYA
o] 5AY R2ox F AFH AT, &5 HE
olglo] £4AY, As-As FEATe] FErh
Obata$} Matsuura?”& disulfided o] gel® Aol
Z g5t 5t 2yt Kohyamast 19 TREY 9
e A4 pHZRA S disulfided e vt o
o} 7|yt we Ao R wEIY Qo

Efol $2AE FArisla SaHed JFF
ETAY ARl 8 &He A 3FF 4R Fol
57 & Table 99 e At AAR gstgd e
2 Cas} Mge] g2 slof Itk dtxoz ¢
d $AE FAY $RARTY F&EIt #E

Aggregates

Fig. 10. Gelation mechanism of soybean proteins in the presence of GDL or CaSQOy,
Circle = protein molecules; dot = hydrophobic regions.
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Table 9. Kind and characteristic of protein coagulants
Kind Temp. Solubility Advantage Disadvantage
Calcium sulfate 80~85 12 Good color Uneasy to handle
(CaSO4 + 2H20) Soft texture Less tasty
Good yield
Calcium chloride 75~80 S Fast coagulating Rough texture
(CaClp - 2H20) Easy to separate Low yield
whey during pressing
Magnesjum chloride 75~80 S Fast coagulating Rough texture
(MgCl; - 6H20) Easy to separate Low yield
whey during pressing
Glucono-delta-lactone 85~90 S Easy to use Little acidic taste
(CeH 1208) Excellent coagulation
Good yield

@ 1 and S stand for insoluble and soluble, respectively.

Rog X2 Aok F AAE A4 /b ®ol A}
S5 PAFee fEAH Al CaSOy - 2H00]
t}. wixjgte s A& 3Alel  Glucono-¢-lactone
(GDL: Ce¢H1oOp) o] AFH Az o]45H, 713
AA FHE HE d& 4 2Ate} TARN0] ALEE
o]t} 9w BHIALE T gde £
5382 zte ez BIHD Qv Papain 18
XA, 4, §IN AR EHEL Fol B §
2o o] &= glort o F APDAojct.

SIA F7iEe gud guEdd gt g2y
0.02~0.04M ¥ 71 AFay 0.1IMB} Z AU 0.
0IMEc} Fow 227t dojupal Feop, &3
Ae FEzdd 2L 98¢ Fed 939 34
B A S B A9 S A S BRET 239
Ax7t 748 wigol GDLE Ag3td Ao 7%
AstA He, Azt F29 ALR & 2AAG
0wt TR SEEZ SIAY ALZAS
gasid 29 JEE 992 23 F U2,
eRe SAEH FF FH %S £ <
22 §3eEt w2l $a7h wa IFHY
d 99 A networkoe] 2ty ¥ ¥X3FdHol g
X Z2Ho] ALFL &0 423 HAAXNA &
% 98 SR 2= YR vow $37t doutR
Hon L VF Bol R8T o] XD 3

FAE F AL ALE FEQA I gL ¥
Agol g3 exo s A7 o} gurae

2 AGE $ILEE 70~80TCE AR U
0CETT Rod AlzE FRe FEPL SEL
o] H3T oy TR oW FRE AL
3 @93 networke] LA GO Fgo] Wi
g;}m)'

SIAE Foe F AT F2ALE ATk
BtA| vk o o] FgATt AN LR silkF
FolAs oF 308, YAFRE 20~25%, o 434
 FRAME 10~158°] AFs Aoz g1
AUtk FH £ TR 4¢3 A& Uehlle A=
2 Fadt /9 £#EHY FRAME F£E2
el e g 7EA] @Yol o o9t 2

Coagulation factor =

Solids in doobu

X 100(%)
Solids in soymilk

Doobu protein recovery =

Protein in doobu

X 100(%)
Protein in soybeans

= Coagulation factor X Soymilk solids recovery

Doobu bulk yield(Fresh yield) =

Total weight of doobu
X 100(%)

Total weight of whole dry soybeans
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Doobu solids yield(Dry yield) ==
Total weight of doobu solids

x100(%)
Total weight of moisture-free soybeans

2
B g o)ojo] 21 FYHLE FAo 43
o 2ot A F ¢l TR A=A fresh yieldE A
85 FEA N 3~5uE IA =Ho 5 @ 3
5 &L 65~80%0| T} 2,

Su#Pgo] B FAHE T curdE A4 3
SHA AEE 93 ¢4=E 7hstd {3 (whey)
g 2384 Aok 7oA curdol Ao} ulat T
Fgolv YA B2 %S FA dd. 4ty
o2 curdd] #&gol AW A €2XE s1H]
o £&2 HA o of BAHANA curd &g 9
o 8% AL curd €&, curdd 7eke g
g Aot} Curd +EE 68~70C7 $2 65T
Hr}h @x] golol gt} Curd 227 W F oW

DA gelo] M2 Fojg 2 FAA G7 W& &
£o] curdiel] @A ®ch A curd *E7T U F
o 238 awdEo] & 3§ (association)
A ot D7t 47 Lojdth & AAYLE &
g aude 3 fol THE Fo] FF Y2t
AxsA gd. a8y EAHe WE Ay £
network®] mrjst doju} BE EHo £A4L T
(thick film)-& ¥ etA =] WFe s8] A
oz £ FANE BERZEE RS
FEAZIER FR7F AXdA @ dnzos
A 7+ 15~25% 0] HF 3t}

FRe ol WA VAL 1~2
sel SR2AY S %zzﬂ Aol §
A A, FYE 4 Ba Al FES 4AE
@ ozt i $TAE 29 ﬂltﬂl 270 9
o Wed AR SuAE EANA &% F 9¥
o) Al A5l o] o] FoHAA Bk,

49 hEt ol % 523

6) TX| T2 utHo| E2|iF chijRo=2s
B T8 A=

H2 N2 M FFopA o} £ EFo A
A ) %5 /8 (full-fat soy flours /flakes)& 7}
X EF FRE ARSI YUY, g £1 A
2y v o g of A A)7ko] GA 108 5] A2
A gow, Alg EFL 24~48%, 1YL AVAR
= 4129 2N F AAqH Axd TR §2
2 deje) FRuET d2xrt FEgfon, 44
T f4o|yx vuAs fRERe] won, A
WEFe ARG ok FEPA A2 F viad
T Y F5o vis) 24 Sl g A 7
Uatel e 3¥00) 22} dF @ (soy pro-
tein isolate : SPI)E& o]&3ld FHE A9
t} 982 SPIE A o2 A, uiy & o=
o] #43} hE, AFe] FH o) AAH FH A=
THE EEANE F AN AEH2R FHE Al
Z3= WYL A s} SPIE o] 4% T34
g23e AnEHe duiFRel vy gt ,\l
ol Wlmd mAg FAsT FerRen, A
NEEAN BRESRRT 24 B7HEHY tﬂiﬂ—‘H
teAE AN B B2 A 2] GAHE
FA27 ARG Fol A71A gok F5 AN A
ALY A AL vgg AZE & ARG
2 gt

7) S YYD COE ME2 7tSX2| YUY

AF7IZke]l 2#) =Heol AAMA R F(aged
bean) 2 2 FHUY FHE Ax3H FHolt &
o] AgtEch L E TS YutFLE Gy &
&4 (solubility) 7} Eojx)7] wfjZolth, FFelA &
FRAA] 50~120V A 2~10A17F F<F A& (elec-
trolysis) Al ©@¥d &3 =& 5~10% 7ML
o AzE F51 2y £ 5 A FHAGE
Byageh &% 71 wdoz HgH g e (in-
frared heating, micronization)7} F{Fu F2 24
2Po] HLH3 ¢}t Metussin S8 S a
SIA HHd A E Aoy §2AY &
2Lex 53 e gz sl ge Mg R
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2 23tk Byun $%& Ztola & o Fol 2A}3}

28 @ 58e Yziid EAS ZAEYSH

= TTE
ZA(dose)ol 98 E & F ‘Rl‘kif‘% A zA}
ZF(25 & 5kGy)olA e FHY T84 £&2 F

7tk ey 29 Ade gt f&‘ﬁ ARAMG
(10~20kGy) M & T8 F&9 Zast 34 A=
o BHAL FaA e $PH RHYL AL
sgRom Hgo] FRU £/ 4 At B8
8350

¥ 59 gFg FANA FRE AT X ¥
A9 7t A H 5o Qo B 978 3
td $AUFE AT FFE FE4 AYYFLS
wtou Az, A4, A4l HEE gFFRE
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M H4E ol Aok FRe) §5F WAL F2
nldEo] Hejste RoB UL MAYEY 2
e AA sz st A7) A Y25l pH
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& Aoz Ao weld YWTERe Kt
2 Y¥ oA dWirtEEEe HAFE £ {7
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cor hiemalis P\ QB2 LEANN X o8 71A &
H7HEol F7tE 4o AAHAFNEA 23} ¢F
A7) Al F o2 sufu =¥ Chinese cheeseE ¢ A
2 en EFFHFE Iy FE ojugold
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5 FRH e WM

NI F

dEE 7189 FEZ iR QLo Aol
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TFEAE AHRAE A H ookt Fr), T
EAo] Fojd FAR T EFo| Fofok @
o Sl e] WA o2 Q% AR HF, dRY F
gl e gFFA 71FE A8 Wi dEFAE
Fol Frtetz Qe ARz STl &3}
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7} 98.4%%1 137 73 tonolAT), ole A Low
FA2 MA FTEZ 309 434 tond 45.7%E XA
st golth dAvte FA A5 2 BHE FR7F A}
FAZ $YF HFOo2 AFHEQ FHE A2
37 g Zeoltk. 1§ A gUTe BE7t uRe
2528 F#AdHZ Ak #YHE dFe vFY F

S871%d £F5e US. No. 1 FF7°lth. 5749

ol 8 ¥ Eeld 4FE 53& FT Aol
ol $H9 Fog Az FHY T FE2

#eA], v ELFe] fleA, ¢ FL Ay
F= ¥on E¥9 AZ% ¢ dFFFE A
FYFAY, dEMY 7HFHA gE AFE A
ko] AgAue) Ftsdol fleAE 7Y U
7b Aok Hox £X AMzAAE9] YE Uit £
e ol A& A ¥ Aot} oA A FFol
A F2 LA Foln FHU FF AxE

A HohA| o} REESAE

Feoze ok AFA Yo Hopel & Reoj}
SF Mokl el R ALEEE A o
2. AEAHOZ FFoM oM UFE <4
AEL QA7 AH YFo|3 FH T, FTUE, 7
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Yol Me dFZHEH 7EL R FAER gFy
(meal) & et F715& AY 2F Ao o &
s tiRuke 7hEE 9% ALRR o] §Er) ¥
I o e ¥ YRt uRy, BEE, 58,
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WAL AFF, F7, FF, Ford, 2L 29 A
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FE-E TFHAY 5L F937] 43 olg8
123

olg| g ¥ ALLLx 9] Xol2 QA F 7HA|
Felo REt Joy 4 fF(food beans)H A
£ (oil beans) o]t} 8 23] 0] t)FA Ao A
oM ¥ FH9 g E7 &L Pusic) gusid
o FL A7 h5F BaF) 10~15%, BFOE 6~
79 % metric tono] Y&, =, NS R F&5 =
t ol Frte diFE SAE ol & AS7td
HEol7] o Eolc} Fig. 112 44 3 §28& F
o] o]RA U F HFAF HEHEANE RAFT
At

FAE Z2 Aukxow ST Qe BE T
o} zEu 48 Fe AR A F &M A48 5
A7 AdF oz AiHo] gir} wEhy 48 F
& Z2EA0 R §X & F3 2R grh A7t A
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coat)e] Ajo] ¥ron], Foddt M (hilum)E 23
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o, Aabgre a8 @R gon AugFE At §
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3 olgHe dFEHFY o FAFE] 2dF
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2F 523 gol Fon 9y §F H3 B
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_ —Solvent o — .
Oil beans . -I:Soybean: ail grinding Soy grits and flour
Defatted - . —_—
1 hydrolysis HSP
[_protein CSP
extraction
ISP
LY
FSP
Soybeans —| L- extrusion —TSP
Aminal feed
1
New generation
Sayfood
i
_ __Grinding, - . — ;
Food beans : Soymilk drying Soymilk powder
L Soypulp L boiling Soymilk film
(Yuba)
- : e Soycurd I —_—
t
Coagulation ( ) frying fried doobu
—drying — fried doobu powder
— freezing — frozen doobu
—Whey -——concentration = whey protein
- . Soypaste
Fermentation _[(Doenjang)
Soysauce
(Kanjang)
~Germination ——Soy sprouts
L Roasting, — Roasted
grinding soy flour

Fig. 11. Soybean food use based on soybean classificaion and processing method,
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o) dE NFAFEILF AL W T gFFASA}
U R Aol Mg ARHEZ Jon Zuy
(premum)AELE R AT Ytk AFAA A&
T2 AHEEA 2T ot FFo] FAH
AT F vl AU T, LOXEA 0] 3 &, P50}
U=k ol 43 11S /7S Mg au g vl g o)
L, TIZt AAE, 282 d979) g% 3
HEFR Fo MEs AFEZ o, wetA v

gl Mz oo &g 44 T8 FYstd FH
Eye ]1?}‘4“‘ ALgAF ol 2] EA Yol wrA bl
A FHU TR 23 E4F FHE Y F
Rod m=o T7}7P5‘]94 FHEAEY A= @
dajd Aoz Almdch g X JIFYAE
o] kX Sl YEFo gt Bukg gt A
g & UL ot TR Az AHEHE 98F0)
FU Aol E F9)atol ER) 7HE AA] A AR
o} Yasirh F40] 14% 018 o)FHAY, N3
o] Y13 o} & o] glojol A Fd T F29 A
g7t dojutx] gk A% $ FA Aste gUy
24 (heat damage) 2 A &0l )} wolg A 3}, W4,
F3& T, 3G L) WY, agx FIHoen
gt A Aol WolAA o). whElA olH
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Fig. 12. Allowable storage time for soybeans as
function of bean temperature(°F) and
moisture content(%).
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5ol we AR F8 ottt EY UF}
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FRAZ AR L Fasd

FHo] B W Fe /MR B2 AL v E 3t
cd A A mps el BtEA QleEXE FAAMA
24 3 AYE F2 vnlRAy v E 2ES
ok & ol wHA 7t FE FRAF FH,
a3 fF7t F FEFol vt FEAM AF
P2 YR FEE R E o

2 HotAlot RAEESEH

5 2 AAE AL A% ARgE d T
FEFFE A3 B} wWFE AAT coty-
ledongte 2 2~8F &3t 2H-& &7 ol (grits)d ¥
H(flakes) & AH&-3te] FHAIZY THE FZ8)
o EF S5 AZA] BAEQ HX 9 AHEe 47
d gAY EAE opNIER RHUFTY
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22488 FRE o8 T8 AROE Y3
oF 3 R ojt},

4 Az s vbd ¥ 7lgAEsE AE5HY
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SxAe Gy e 2 44, =24, 2 F
o Add 43& o, A 7MY gol AHgdte &
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X

Nk w2 dn o o

A 2 NEE Basith ZFEFER R ATY
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F BolN AF Fdstd AHgEE ok A &2
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Zole 34 2 vFAE £, BHT YA
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290 A Qe ANY B ALEWo] Fasict
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Yk, ad9sacle] 52 S8 AFHE
Alg & Y=g motFn o YolrbA AFGAA 6
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2 $IAE Avlsta AT e, F
TaHog A2H BEAC] o F FolAL nA
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t ATBAE FEATE FA% A5HA =

Ao Wiz Ryt ddE a7ET B A
2¢ 7 Yo gt a7HE g FRE A
ZEojol & Aot 2 /EdE FF s2e V™
38 ot A4 AE FulZH A% FRY
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6) 2Xt 713E2l e

FIEL EE LEY AL FRERE T o]
22 7HFEA o 4049F 9 tdg AFol F5H
X AFHA Y FEA ol o) 7tA] Rgeg
Alztd E3E woli ik £ Yete B /e
FHETre] fEH WRY 2R Aol U
wetA M A 34 E 5 dE FEFY 7}
FTFEFY AAF Mgl AHez a7EY.
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o] Y& AoT AR YupD, TRE o] L8 2
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F5-& o8-8 23 7T E F ololxAYel M
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ofz}, oln FFME YAFHS sufu Ee
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Beol e Aoz vuHy ok = 19794
E2 2 .83 cheese analog(Y ™ engineered soy
cheeseZ B A thHE /LA,

19700 FuHLE 19803 % 7)) v F ColoradoF
d] ¢l White Wave Co.olA] FHE o] 43 AE
Missing Egg Salad, Tofu Mayo(tofu mayon-
naise), Tofu Cheesecake, Marinated Tofu Cutlet
o] FEHHUNY. §H New MexicoF & VPSA}
v FEE AH83lY Befineolgle A4E9L Z2E
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