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Effect of Cooking and Processing on Quantitation of Soybean Proteins
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We examined the effects of cooking and processing on the quantitation of soy protein in various
soy-based foods. For the phosphate-buffered saline (PBS) extraction, the total protein content was
measured by bicinchoninic acid assay, and the buffer extraction containing sodium dodecyl sulfate
(SDS) and 2-mercaptoethanol (ME) was measured by the 2-D Quant Kit, and SDS-polyacrylamide
gel electrophoresis analysis (SDS-PAGE) of each extraction was performed. Furthermore, measure-
ments were performed by various ELISAs. During the tofu cooking process, the protein concentra-
tions of soaked soybeans and Seigo (soybean homogenized with water) fluctuated- the change in
protein solubility due to the amount of water during sample homogenization was considered to be a
factor. It was thought that the decrease in protein concentration due to heating of Seigo during soy-
milk production was considered to indicate thermal denaturation of the protein, and that SDS and
ME extraction in tofu may affect the measurement system. In cooking excluding roasted beans, pro-
teins with a mass of 50 kDa or above and around 20 kDa were denatured, and in twice-fried tofu,
proteins around 40 kDa were denatured, but the protein concentration excluding boiled soybeans
did not decreased. Furthermore, the protein concentration from roasted beans, yuba, roasted okara
and fried tofu increased with the cooking time, suggesting that the denaturation temperature of the
protein shifted to a high temperature as the water content decreased. Both of the two types of ELI-
SAs that comply with the official labeling system of foods containing allergenic substances were
useful for detecting soybean protein by detecting proteins and peptides in processed soybean prod-
ucts, fermented foods excluding natto, and health foods.
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I 1. Soybeans |

(Beans:1000 g, DW:3000 mL)
Overnight (18 hr)

[3. Mashed with DW (1000g)|
[put in to boiling DW:750 mL

| 2. Soaked soybeans |

FIT, AMFTIIRG Y VR HOERICE 2 5H

B MLoOgBIOWTHET 2% H H’Jt L, —#m
AP TR E B AR L, ) & Mokl K

(PBS) il IC X 2 KEMEW 2Ty ya= vk
(BCA) #, FFIY GRS b)Y v 4 (SDS) &2-X )V
FhLy = (ME) %& AR #EL L7l 55
DL V87 E O ERIZ2-D Quant Kit % J v CTHlE L
72. $SDSEVU T VU NVT I FELIKE (SDS-
PAGE) /8% — Y OB 5, % ¥ 737 HOZEMIRRE % fif
Wil7., ZLTHT LLVA VRAEEICHER L 725 Gly m
Bd 30K$ifk %2 W72 ELISAF v Y 12X B l5E % 1T -
72. RCBAEDT LV VRATEICHER L 7291 Gly m Bd
B0K¥ik L Pip-a » 7)) v = v fifk & Hv 7z 280> ELISA
Fv bEHWT, FELGH LGS SICRKRTBBIEEOF
FEEL R K % 2 IR OWE 217 - 72,

B, H7 VUF VAT TIEZEMS DS OMIZSDS

EME zZ &tz e, BEOT LV r Y REETIE
ME T3 BT F ) w22 HWTHB Y, FEFEME
1. Soybeans
(Beans:200 g, DW:600 mL)
Overnight(18 hr)

12. Roasted soybeans

4. Diluted and boiled (95 °C,10 min)

boil 1(87 °C, 60 min)

| identified Tofu scent

[ 9. 0kara soy pulp) | | 5. Tounyu (soy milk) |

" roast “ I6. Tounyu (75 °C, 3 min)l

|

[ 10.Roastedokara | | addbivernsomL |
1(83 °C, 30 min) [

2(83 °C, 52 min)

| stir |
[10~15 min

| mold I

| Lrain I
|after 30 min

| 7. Tofu (soybean curd) |
|after 60 min

I slice(1 cm) I

|drained overnight
| Drained tofu I
|
|| | fry |
| 8. Fried tofu |
1 (130 °C, 5 min)
2(130 °C, 5 min + 180 °C, 3 min)

Fig. 1.

i i (Beans: 440 g, DW :600 mL)
strain 11. Boiled soybeans

2 (87 °C, 120 min)

1 (98 °C, 30 min)
add DW 300 mL
2(98 °C, 90 min)

5. Tounyu (soy milk)

| 13. Yuba (tofu skin) |
(85 °C 10 min)

Scheme of method for cooking soybean foods

The gray boxes are samples and sample numbers.
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Fig. LIZR L7z A F — 2208w, KE (EBIRE7 72
yh) oy E, Y, HIl, wiE HE HEE,
Booo7HEOREHBEGZERL GUT1M), 130
FEFHC X 2 1THHORBG 2 e Lz, B, i
BHUREE, PRI AR Lz, E2REIMTMZ 5
IR E RS % & T A AL P Tl L T %
B EREE L

S OEEITTT DI ) 2R L7z,

2. BYVINUBDES

2.1 HHHIRME

KEHBBET—F A vy =2k —fbL-&KK %
1gth, PBS(PBS (=) BK [=v A1) oIk
0.5%SDS, 2%ME#R M PBS # 19 mLi#A M L, 16K M &
LMW L2z (k& 9D MTAITEC SR-2s), 3000 Xg,
20C T2075 M3 L HEL 72 il 2 SallE % 72 5 _EHLS
WX AL GEOHETOMY GRX220), 3O B D
PBS#ht ik, SDS/MEHHK & L7, SDS & 2-ME It 4
L2 2 Fv, KIGE8HKZ Fv 7z,

2.2 T

PBS il i 1Z BCA Protein Assay Kit (TaKaRa) % H
WV, =2 T IVICREN 3 TV TR L L, 1 3R
o & 2mEE AT, WEICIE~Yf 787 L =1 —
¥ —iMark (N4 +F v F) &7z, SDS/ME il i
2-D Quant Kit (GEANVAFZ T NAL FH AL T R) ZH
VR 2 TIVIZREVEREFRE L, 1N & 3l
ATV, WA ERV-570 (HASG ) % v
2. vt v a7 VICRHEVWRERZER L, E2
iz z2.72.

3. SDS-PAGE

3.1 FAHNLIE

iy V8 BoERICIRE L 22 17T HEOF I 0
PBSHli K B X OV 10 85 5 B L 72 SDS/ME #th HE i 12 5%
ME#Z I L 728 — 5 4 ¥ 7 %% i it Laemmli Sample
Buffer ONA 45 v F) #1: 20848 TRAL, 50EH
Ltk & L7z,

3.2 SDS-PAGE

SITHBE LKW ULES TREAY V¥ —F
Kaleidoscope Prestained Standards (/X4 %+ 7 v §) &
EBHITF NV (5~20%SDS 1.0mmXx18 well 7 b —)
iZe—FL, WSF-1100/¥Y =5 Y-R (7 F—) #HwWwT
KB L, 7 V% Coomassie Brilliant Blue ¥t (7 4 v >
CBB & L7 4 VAHDGMEE) L7z, H{EZI)AA
75, VKB B RE 57 1% 10 X Tris/Glycine/SDS (ONA4 F+ 5 v
F) 2w/

4. ELISAICKDAREYVINIBDESE

RKEFAAGIL T2 S 19O 3MEER L, FASTKIT
I 7 A ¥ Ver. I K& (HA A (BR) Ik geir) 12X 0l
E L7, FASTKIT T 5 4 ¥ Ver. IIIKE (H AL (FR)
FROLRFZERT) 72 5 ONICE Y F F FASPEK T 5 1 H1I (#
XA A LR FIET) O2MOELISAF v M2k b
WoeTix, KRR O LS 1 gL, A
EIEAR, 7Ly MET Y SRTIRICL, A TR vidak
Ry E &1 gL 7. %38, FASTKIT IS A H
Ver. IKEIFBAEBRTIN TRV, v =27 VIV 3
7 TOVPHAT TR AL, M2 u 7L —hM) =% —
iMark & % \* IZ Foodmark MICROPLATE READER (/¥
AF5vK) ZHOWTHEL. FL— oz~ A7
o7l —bh7 %ty ¥y —EF7I 1575 Immunowash (/34
T I v F) 2w,

WEfii~f 70 7L — bt —Y v — Ver. 6 PCF—
FEEHTY 7 v 7 (NAF T v F) 2w, 485
logistic ATIC X D FERL L, wafEz L7z @R
EREARD 3 ZIVPATOLE IR AL E L T10% LT
LM TH A 1.0~20.0 pglg BB L L, waif
PHZ W2 728l AR L e i % %72,

BRBLUER

1. KEFRECBIFDFVINIEEREDZEIL

1.1 TEAEBRCBIDYVINUEREDE(L

Table 112K B 5 o PBSHliH & SDS/ME #li 12 X
Ly Ny EE (LT PBSfl, SDS/MEfE) 7 & O
IZFASTKIT = 5 £ ¥ Ver. IKEIZ L 5 RKE S VX7
EEE (DU Ver. II) Z7R L7z, F 72 0 A HE R 45
(2015) (LR &) ICHloKRE (i), Ui, @
&, BT, AB,S, Y, KUY, AwiEons
NTERE (IRTFVT— VRl ko TR L72EHED
LM #%% L L TTable 112K L7,

Wy vy GkE L LT, SDS/MEME, Ver.l & £
SEROME KL 72. SDSMEETIZKE (No. 1) &1
D KT (No.12) 2SEMKFEDSAMIZEVEL 22 D,
ZOMIZ2~4RERER W E 2 572, Ver. ITIE KT
(No.1) &£ HEF (No.5) 3265 Z (No.7) 1343
oo, FoMFENIVWIETH 72 T2
Ver. I Z W7z Mad Cld k= 5 v 287 Z23m L 100CHn
B L 72 B0 5 O RINENIZIZT100% TH o722 & H
5%, HPLMEA100T UL EOBITF U AME KT & o8
V- b W TR (A= F A VAR ALY (A

FIEORMMBAE No. 1~7,9) BT D5 /87 Hik
FEDOZELE A DL, B OKE No.1) ¥ 324
# 13, PBS1#i75.2 mg/g, SDS/ME i 354 mg/g, Ver. II
632mg/g TH - 72, WICKEIZ3HEOKREIMZ, —H
(18I 2{E L7z, BARE DR 18 [ = E # 0 WK &
115%%2% L35 LY, BIKEY-72KE No.2) ®
SDS/ME{H (311 mg/g) 1Z1Z1F15% DWK =AY Ol &
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Table 1. Detection of total protein and soybean protein in soybean foods
Total protein (mg/g) FASTKIT ELISA Ver. 11
Sample Daizu: Target allergen Total protein
No. Soybean foods PBS N SDS/ME Gly m Bd 30K (mgl/g)?
extract extract™ Soybean protein (mg/g) 3)
1 Soybeans 75.2 354 6321226 330~339
2 Soaked soybeans 31.2 311 189105
3 Diluted (X4) and mashed 21.6 242 119+25.3
4 Diluted (X 1.75) and boiled (95C, 10 min) 3.5 148 52.01£18.0
5 Tounyu (soy milk) 4.2 136 66.71+23.0 34
6 Tounyu (75C, 3 min) 5.4 117 68.61+32.0
7 Tofu (soybean curd) 5.8 289 209+133 49~66
8-1  Fried tofu (130T, 5 min) 9.9 474 2621125
- - 107~234
8-2 Fried tofu (130C, 5 min+180T, 3 min) 16.5 462 358+175
9 Okara (soy pulp) 2.2 123 39.5+15.3 61
10-1  Roasted okara (83C, 30 min) 7.5 199 98.91+37.1
10-2  Roasted okara (83, 52 min) 9.4 143 521308
11-1  Boiled soybeans (98C, 30 min) 7.9 345 130+28.7
112~148
11-2  Boiled soybeans (98, 90 min) 13.3 268 123+67.1
12-1  Roasted soybeans (87C, 60 min) 52.2 409 266+76.2
364~377
12-2  Roasted soybeans (87C, 120 min) 61.7 354 418+178
13 Yuba (tofu skin, 85C, 10 min) 8.3 421 2341178 218

1) Data are average for two BCA determinations (three wells each).

2) Data are average for three 2-D Quant kit determinations (three wells each).

3) Data are average and standard deviation for three samples (three wells each).

4) according to STANDARD TABLES OF FOOD COMPOSITION IN JAPAN-2015 (seventh revised version); Total protein calcu-
lated by multiplying the amount of nitrogen quantified by the improved Kjeldahl method by the “nitrogen-protein conversion

factors”.

o 72y, PBSEIZR1/2, Ver. ITd#1/3L %72 K
WZ3fFEoKE & BITHIFEL 72245 (No. 3) Tlx PBS1H,
Ver. ILZIFIFHBM Y DMl & 72 - 725%, SDS/ME 137
ML D271 & oz, KE Y V37 B ok i
BONMKBRICHEEINLZEDPWSNELZ>TWE I EHD
519 PBSTH, Ver. IITIE 474Kk & icaHkp 23—
ILLABRIZBWT Y Y7 HOBIREDS EA o 7o % 2
L7z, —HSDS/MEfEIZHZHME Ly Emwfis 20,
EENDLENE Z b

TN D 720 BEH 750 mL A A 51000 g 2RI L,
95C105 &b DxBEZE L L7z (No.4). OO
TEHFEE»SEBORF ) ~NOBLIRHHEOH L L Sh
AR OGS EIE OO FICKE L MET52 &
RIS N TV AW, ZOMMBGIRD & /57 Lk
E& M DL, PBSHH D H21.6 mg/g? b 3.5mglg & 1.75
DRI FATHA U7z, IEET o I3 k2 78 &
YN (EWRGBa Yy =y) L11SY vk E
(BRI 7)) =) #FERE LI2KED Y 237 A
A LUIREEIZDH B8, BT 2 EAliGERD S & /87 s
HEHEL, 11S% ¥ 87 BA S % 90T L I T80 nm Tl

By R ERTPEESN, IS0y vy kT
RS VN R ERES LT A0 TH LI
EnBY. WRIEROFMBIC X S PBSHEOKT & &
ST DOEAE, GR - CRIERTEE RS VX7 B
BUPEETIDEEZ SN
WIZERZSLEATAHABMLDEEL-AB2 5 (No.9)
EHF (No.5) olbigTid, AEBHS5DOPBSHE, Ver. II
BEILOESTH o 7275 SDS/MEEIF# 0.9 & 7%
D, EMESEROBS (61mglg) OR2fEL k-7,
UIBER O 720 O3 ) @ o 75C 350 i (No. 5
£6) TRZALIZZh o XY 2RI LB L 2%
LB = B AN3050KEW D, EHE L7 (No 7).
INEF O TIRY EIBOBBIZISA DRI ) 7 vo%
7 ER T ORIEA F v RIS, WiERoH Y o5 v
WIEMREE Lz7ayr k), Zo7ay 7945y b
J—ZRICEDMEY Vs B KB FEAATHEGL, &
JBEH— REMEN D LR EWIC R EEZLNTVWE, &
J&& > SDS/ME i, Ver. ILIEE MBS ED 7 ¥ 78 7 HikRE
T HEBOBOKSE, F4f5E 757255, Tepnel
Biosystems L D2 ¥ ¥ X 7 B OIS L 72 Soya
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Protein Assay kit W 7-#ED ) L EHWHITH 2 U
240,000 ppm™ & [{FEETH > 7. —F, Ver. IIIEIS
LB HEDENE43.5 mg/g' BAEMESEELERAETH -
72, TNHOF—F 0L, LK R A B
REDRGEIZ L BT VT EREDEE) & v o g 0sE
WHEZOLNEAS, 450 SDS/MEE & [FB I E B~

DOWENEZOLNT. ZTOEKE LT, Soya Protein
Assay kit CHHWTWBRFZELDDT (VF 4+ AL A b+ —
V) Ver. I THWTWASDSEMEIIZY ¥ /87 BT
M DOKFEREARBKKEA, S-SHaE2Zb3Ey Vs E
FUELSETORAE I ENSY, HETEIALDY ¥ 3
7B D FREEDOEALEREIEEL 5 2, PR &
LGENDHH Z EHRE SN,

VLX) GIETHELERRIc B 2 KTy YR BIREOE
1EH S, BIEKE & AR 0 PBSfE i O ELISA il & i © %
IR —LDOBR DK EIZ X B KT X7 BHiEFE
DEHEEZZ OGN, FUAMFREOAROMBGHEIZ B
F 2 PBSTHOITIEIRE Y v Sy HOBEN 2 £ L #
Aoz, — G RAEMEAEII B TPBSHH, SDS/ME
E,WLHuwfh%ﬁyﬂ7E%@ﬁLtﬁ,E@@
SDS/MEf#, Ver. II T FIfGEF R oo H 2 &1 &

5 X7 B O ERITHEL, M2 <&é%
GWH B EDIRE SN,

1.2 MEAREBICKDIVINOEBEEDZEI(L

WiE, BRI, BoBrs, HYE HIHHO
PBSHl i & SDS/ME#l f » SDS-PAGEIZ & % #% B

Mass/kDa

B-galactosidase ’ -

114

BSA 81 Wy

Carbonic
Anhydrase 39 Wy

Soybean trypsin
inhibitor30 )

Lysozyme 15 » .
Aprotinin 6 ’

sd @ @1@2@ 1020 ® @

Mass/kDa

B-1 galaclosndase ’

BsA sl ~§E
4

Std @ @1 @2 @ W1 D26 ® @

Carbonic
Anhydrase 39 ‘

Soybean trypsin
inhibitor 30

Lysozyme 15 ’
Aprotinin 6 ‘

®1 ®2 @ @1 @2
SDS/ME extracts

(Fig. 2) & Table 1D N5 DIEATIIZB T2 5 32
HiREZEAL % B bR L 72,

T3 (Fig. 2 16B) & wi¥ (Fig. 2 @) o PBSHi%
g L7z, WIS EN L7258 v 87 BOREL L Ko
DA X DM &Y 50 F BAHE OGS A 2 ) AT T
X BEAEELTWIRER LY. SBTMBEOWIETIE
ﬁﬂyﬁUD“V®aa'ﬁﬁfl“vbmﬁifﬁé
50 kDafhi Pl EooNy Moy — o3k, 7V v =
@ Basic subunit'” % & A 720 kDaff i N v K 7)‘(#]9&
L7z, EEhop-aryr) =y, 79y = oWk
V— 7 REEBOBDT3C, 8CTHDHI &Hh5Y,
SECMBADOWDITHIETIIINSDF YT FHREMNL 72
L& zohl F/2, 20kDaffiEicizgwIIc kb7 S
T4 IT7F =R EOERWETHY, >THN- NI F
JEDERHE R RWE TH % Bet vl 72 & &S T 5 Gly
maRF LAY R ERETRY, RWBLETIALD
7 N EOEWDTR I N, T, 7 Ny HiRER
PBSTH A DK 25, SDS/ME & Ver. I1IZ R 31 & 7% o
2. XL (Fig. 2 E@) & k#g$ % &, 80kDafyf
BEDBAY TV =rDa, T L=y FONY RHG
BETRBOLNT, & Uy HiBERTh EIL< T
<WIEDNMEE 72 o 72 (Table 1). 72 SDS/ME fili i T
SN = IZEWE o2 05 (Fig. 2 TG,
B, @), ThOEOWMIIZL BKRESY VX7 HOEMNIZS
TR L 2ARBILE B EE 2 50, PBSHllETA
SNy VS EEMCE B8 VR HIBREOKRTIZRS

PBS extracts

¥ e
Ve
Sample no.
®:Soybeans
— - @:Soaked Soybeans
- ®:Tonyuu (soy milk)

@ :Tofu (soybean curd)
®-1:Fried tofu (130 °C, 5 min)
®-2:Fried tofu

(130 °C, 5 min+180 °C, 3 min)
@:0Okara (soy pulp)
(-1:Roasted okara

(83 °C, 30 min)
(©@-2:Roasted okara

(83 °C, 52 min)
@-1:Boiled soybeans

(98 °C, 30 min)
(-2:Boiled soybeans

(98 °C, 90 min)
-1:Roasted soybeans

(87 °C, 60 min)
-2:Roasted soybeans

(87 °C, 120 min)
@ :Yuba (tofu skin)

®1®2 @ @1 ®-2
Fig. 2. SDS-PAGE profiles of the PBS (X 1) or SDS/ME (X 10) extract in soybean foods (CBB dyeing)
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Nanoz. A 5 (No.11) & K ¥ (No.1) % 18H [ % & %

B EBIIEE 2 Bk 0 %, ES1emBEICY -
oG 2T 130C 55 (Fig. 2®-1), & 512180T
3 T2EHIT L7z (Fig. 2®-2). PBSHlili @ 130C#H1F
DNV RIZEALIE B d o 72 2 H D 180T H T Tk
30 kDa il E o Ny RO E 20 kDa LU FIZ Ny Fas
WL, &7 qEn L h Tbas@igi sh7z (Fig. 2
E®-2). midk L@ op-a sy = (730),
L) v=v (88C) OWB Y — 2 iES, S, 130T 1%
BT RE L E 2 S, BT TIIZL
Ehahoiz, S5, KGEOKTIEnI NS F 3
ZIIBEMRIED S A ERMONTWAYY, &
T EDOTGRE (90%) LHITUE (76%) DKRGFRE
ftcid, wIFhd e 3CHZENTH 7. SDS/ME il
WMTEGTFRNY — 28 IE %< (Fig. 2 T@, ®-1,
®-2), 7 vy HIEEIZ2EL TR X ) PBSIH,
Ver. IT L (28 IN{E I & %2 ), SDS/MEMEICZ LI %
Moz, EREBEOLTEE MO AR BEITAE L
TIRETH o722 5, KRODIETF ESVERDD & > %
TEDENEEZ 5Nz,

Wy B25 (No. 10) Ti, 83C304% h TPBSfi &
Ver. ILZ B DO B D3.4%%, 258, X 5125240480 Tl
4.31%, 13.2f5123INL, FWEREH & & DITKRG WA LE
A LAY 5 7245, SDS/ME iti1Z 30 4 THIIN L 72 8% 4
L 72 (Table 1). SDS-PAGE ®» PBS#iii i T i (Fig. 27
©®, ©-1, ©-2), 304 (Fig. 2 -.®1-1) T80 kDaff it
DNV FAMHLEL, 524 (Fig. 2 ED10-2) TiX60 kDa
DN FOHRPBIZE S 7z, SDSIMEHE T
304 (Fig. 2 FTDW0-1) TEKIINY FARLREL 2D
5245 (Fig. 2 F ®10-2) T90 kDaff it ® /3 ¥ FH%iH &
L, 40 kDafd3E DA DN v A3 RIc# < 2 ), SDS/
MEEOZ L E —F L7z, B0 B5 5 OFFREHIC X 2K
GERELDOT—FZEML TRV, Baryr)y=v
IR 50% T b EMIREAR 85T LKL, —FH 7
)Y = ViER100CTHAH I L5, B E &I
B-arr) = DEMNEATZEEZEZ SN

W& (No.12) 1EKHE (No.1) #2754 ,8CT87C
60755 & 12045245 ) L7z, PBSAHIZERFE D 7 2 TRFAH
KEPRDE L, WEGHOB TR ) ErRDEL R 7
(Table 1). SDS/MEfIZ605% ) T T L, 1204 Tl
BN U 7248, PBSAH & Ver. ITIZ 2L % %> > 72. SDS-
PAGE ® PBSH i TiZ604 % v (Fig. 2 »@-1) T
90 kDafFir D/ ¥ FATHE L7225, 604 & 1204 (Fig.
2 LEn1@-2) O YK X 541374 <, F72SDS/ME
Wb EE%ho7 (Fig. 2 FT00, @-1, @-2). ik
GROKY. (F) OKGSEIINI0%THE I L0b, p-
VTR EOEELR Y YN HOERRE X
120C 0L &2 2", KEZFELIL 20 ) LTkl
FUCX D S BIKGEPMETL, Sho0FELE s V37
BABENZZIFII WEEZ SR

(No. 2), 1.4 DK %Z M A, 98C T304 & 90454 7-.
PBSHH TIiZ304# (Fig. 2.k, @-1) T20kDafdik&
50 kDaf i LL B oo N FAHE R L7225, 9045# (Fig. 2
Lk, @-2) 12BWVTDH 30~40 kDaRith DN > FIZZE bid %
Mol —JiSDS/ME#M T3 304 & (Fig. 27F, @-1)
T20kDaff Lz Ny RPN, 20Ny FIZKE, ¥
B, BoBroilbAonzerbilkeEzoN
72, 904 #& (Fig. 2°F, @-2) TREHBNDALINY R
MAEKMIZETH < 2D, PBSHl, SDS/MEfH, Ver. II
IR LA & 7572 (Table 1). HEOFHESA,
37 = OERICT SRR mERETHDLEEZD
Nh, B Bhs L4 kDafhEn 7 ) v =V & E
LNy FIZZEIE R o7z (Fig. 2 EF, @-1, @-2).

D EokER2 5, #80~100C O MBIE O WX, &
2, B2 L 130C THIF 28T 58 O SDS-PAGE
W2 X258 T, 50 kDaffitbl & 20 kDafdikd ¥ >3
7 BEOEMIBEEN/DS, 40kDafiiin s v 87 HD
WLy Y EORS FALDBIZE S 72 D13 130T &
180C C2EBIF LB OARTH 72, —T, BEER
EINSDY VT HEWIZL DY 3T BIREOIT X
Honhosz, EHITMAMNMRRICLLRESY v 37
HEOZLTRY YT, Wi, WhB»s, HBIFEET
BMAERLIZZERD, BT Y v 7 HOEMEREM
KODETEEDICHRICY 7N LEELZONT. £7-
PBS1{H, SDS/MEf#, Ver. ILIZ\W ¢ MRG0 5
VNI ERMIL, BEEBRWIZINEIC L 5 2LIZPBS
fli & Ver. ILIZ[F UM 2 7R L 72,

2. PUILTVREZEICENUC2EDELISAF Y b

[CKBDAE

2.1 AIFHREROAE

T B o FTH 10 508 0 FASTKIT = 5 £ ¥ Ver IIT
WEREE (LLF Ver. 1) 7% 5 WNIZE Y + 4 FASPEK = 5
A FITMERF (DUF FASPEK) % Table 2 (2R L7z,

2MDFxy NIy =7y by U RTEDPELY, Ver.
IMITHw kD —4 v +TH5Gly m Bd 30K 3,
2884 V7 7 2 =12/ 5 thiol protease$H 12 433 X
N, —JFASPEKTHW2B-a ¥ 7Y ¥ = VI3 &
R TREMF Dy N7 B DH25~30% % 5
W, 7IATEWT VVF—FRNPELE ShTwzY,
72, T UVT UBARSTRE N TV LR GRS T
WEREINTHWRWZ ENS, 2%y FOERMEE B
W 222 1ETE RS, lEMomnxiiglL, fFe
PRSP THIERT— 7 DRLEZHWT 572012
HETHA.

ZFIT, AHGEINSOF Y PEHWTIHEL, Table
1D Ver. IORFERE G, ZoOMMEKLL. 08
BOES (No.4), 9% (No.5, 6), 8275 (No.9) Ll
ME, KEy 2 BICED 2 HEREwL-a v s v
=% %=y b &35 FASPEK 2 Ver. ITI & b 245 2L
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Table 2. Detection of soybean protein in soybean foods

FASTKIT ELISA Ver. III Daizu:
Target allergen Gly m Bd 30K
Soybean protein (mg/g)

Soybean foods

Morinaga FASPEK ELISA Kit IT Daizu:
Target allergen f3-conglycinin
Soybean protein (mg/g)

1 Soybeans
3 Diluted (X4) and mashed
4 Diluted (X 1.75) and
boiled (95C, 10 min)
5 Tounyu (soy milk)
6 Tounyu (75C, 3 min)
7 Tofu (soybean curd)
8-1 Fried tofu (130T, 5 min)
8-2 Fried tofu (130T, 5 min+180C, 3 min)
9 Okara (soy pulp)
13 Yuba (Soy milk skin)
(85T, 10 min)

100 379
17 57
14 20
15 24
17 26
56 137
59 143
61 136

8 12
50 112

Data are for one ELISA determination (three wells each).

FoEwis o7

WICEF LTtz L3 % &, Ver. II (Table 1,
No 5, 6,7) & Ver. III (Table 2, No 5, 6,7) T, Ver.
Mt Ver. MO VARE & 2D, ERHESRITEWVE &
%t o72. —7i FASPEK (Table 2, No 5, 6, 7) 3L T
HEMEARITENEE %5 7258, BEITEMRSROMED
WofEl oz, MBGAMCTIXER T, PBSHH (Table 1,
No. 4) & [d]#k 12 FASPEK (Table 2, No. 4) & 1.75%% 7
MU EIIET L, HBIF 9 Tld Ver. IT (Table 1, No. 8-1,
8-2) 13130 & 180T @ 2 FEIHFITE VI L 7243, Ver.
III £ FASPEK (Table 2, No. 8-1, 8-2) %13 & A LZ44LAs
B, BEMWS V3 HoOBBIENDS RSN

EHIIBF L LT LR U2 e Lz, Eks
i, B H 5O FASPEK 12 mglg, Ver. III 8 mg/g l2%F
L, HilifiEBoBn1~35me/g (n=3), 14~36 mglg
(n=3), FHEHIT GG D136 mglg, 61 mg/glli L, HK
i 75 mglg, 164 mg/g & 72 mglg, 155 mglg, W HE T AL O
24 mglg, 15mg/gllxt L, T MR i 83~191 mg/g (n=3),
36~82mg/g (n=3), I T D137 mglg, 56 mg/gll K}
L, ®ilidh OK#) 69~103 mglg (n=5), 54~92 mg/g
(n=5) &H o7, WEMLFEDL S FASPEKD B2 5 & I
&, WM ORMIZ X B HEOWRIL 2R & % o 7.

UEXy, 7Ly Rl dEdl 228 o
ELISAF v MIREHFHA - IMLHD Y 87 Haekihs
52 ENTE, WRMofime L TidVer. HIIZ X
FASPEK DA 22 o 72, F 72 MBGHIC X % 2 E o
@)%, Ver. II & Ver. III, FASPEK & Tix# 721, Ver.
IIT & ) FASPEK THEN A 5.

2.2 KEHRERBROAE

W O3 153k, WE 1230k, WRIEsRE 02D
ELISA & v MZ X 2 l5E#5 K % Table 318 L72.

KLU KRE T GBI CRE & o /N TlE- 7248
WK Z MR THA R, RREHZOK S E723#RE2 IEHEL T
AL OREREME VI, Zok, WMERERWEO
WEALED 72O\ KA NEFT ) DS, EEKANZITD

FTHMBRWILAITH & TRRELFHY 24 LB
WHELTEZEL TR 22T, BT &4
B8R 2 e L7z, BTt Ver. IV b AR
I (<1pglg) THo7275 FASPERIZ7T#E D9 B 1
BClpgigitth s ns, —J, EEMmI8HERD ) & Ver.
IITC 17k, FASPEK T3#AEHRII SN, 9 HNo. 101
10 ug/g L 1 TH - 72, Fil o K AL 60~120C THF
25105 BB Z 4T 9 720, FRATF L 2R ENE
GV EREREERBEIALEN.SY VR HOBEIE B

D, KANEEL 2o THBET 52, W2 IEMTIIRE S
VORZENIFIFRIENT WD, AR S BBE TIX
10 pglg LL FERAET 25655 5 2 L AR s 7z,

WME 123 D5, FASPEKIZWIhd KTy
N7 BB EN, BMESEOME (153~168 mg/g)
LD TIZ02% U T LR, #HICXBIEIER6R &
otz FREEWME ORETIE, SDS &RFEE & LA
WL BHB-a 7)) ¥ =V Hifkd ELISAZ 2.3 mg/g &
% 0% FASPEKD 10f5 M k& % 572, —7, VerlIlT
12 BT /g B SN2 DA TE DT AR E 72 >
7. EHIICIHF v FVerIOHFITB W THMTIT 1 pglg
Eo2h®, ZomMEEO 80T 155 O IBILHLIZ X
DHOBRE % RIET 5T & TO0.8ug/gns1402 pg/glc I
Dol ans, MEORETIHTICNERIHE
WENTHOH2HTHNELD, ZOKLBHEIHEDLZ
EHLY, MEDORBHEOREEZSB TS L, RFEL
ME % & &3lHi#C X 525 Gly m Bd 30K $ifko ELISA T
I E TR 6 me/g A HIEFE L0 LI IZIZ R 1~5% 12 F T
SR LA, BRI R 60~300 pglg DML E 2 % @ 2
LR ORI L 2 BIEMERICE DV ER L 2 EHUR
X, Ver. 117 5 UFIZ FASPEK IZBWT E DR EE
BHEDOY, SOIRET HUENRD - 72,

TR LS — M Ze R IRME D & AT o 72 RIKME 5 508 A
bW KTy V7 Bk &, FASPEKIZ 108~
295 uglg &2 ), B X BEOIEIER 3 CTH -7z —
J5, Ver. T3 4T 1000 pug/gbh k& % ), FASPEKIZ It
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Table 3. Detection of soybean protein in fermented soybean products
FASTKIT ELISA Ver. III Morinaga FASPEK ELISA Kit IT
Sa;;(l) [.)le Fermented soybean products Dalzgi;;r%e; ;(l)l}e{rgen Dalz;;-_ .;f)irggl}ezziiljlsrgen
Soybean protein (pg/g) Soybean protein (ug/g)
1 Soy sauce <1 <1
2 Soy sauce <1 <1
3 Soy sauce <1 <1
4 Soy sauce <1 <1
5 Soy sauce <1 <1
6 Soy sauce <1 1
7 Soy sauce <1 <1
8 Soy sauce (unheated) <1 <1
9 Soy sauce (unheated) <1 <1
10 Soy sauce (unheated) 20 6
11 Soy sauce (unheated) <1 <1
12 Soy sauce (unheated) <1 <1
13 Soy sauce (unheated) <1 3
14 Soy sauce (unheated) <1 <1
15 Soy sauce (unheated) <1 4
16 Natto (fermented soybeans) <1 138
17 Natto <1 231
18 Natto <1 114
19 Natto <1 62
20 Natto 1 80
21 Natto <1 38
22 Natto <1 60
23 Natto <1 81
24 Natto <1 46
25 Natto <1 46
26 Natto 2 157
27 Natto <1 65
28 Miso (fermented soybean paste) >1000 272
29 Miso >1000 295
30 Miso >1000 178
31 Miso >1000 108
32 Miso >1000 245

Data are for one ELISA determinations (three wells each).

NIM U EE L o7 F2, midB LZIHF v b Ver. 1T
OB X M6 T, W & BRI RIRIE (LB f
DOR2. TR D 6795 ug/glZ B - 72 2 B I hTw
W KSR EWE L2 Tk, SDSE ME %
EHibiiic X 2P0 Gly m Bd 30KE / 7 aF LV Hifkic &
% ELISA O #iiECid, BRI, MY, BIABmm & 2o
722 BRI I & ARSI X ) Rk S h s 2 &
Mo, WO M LG 2SR T 5 22 1k
B D KRBEPEE R IEBERD60%RIETEDIZE AL
TI/EEELETFHT IV BEESLTORTF FTH
D, NEMRHZEOPOKRET Y 87 B3 10 H IS5
EN, ALY U ZBIZ40HB T TRIEIRZ. 2h
LD LMD, RBETIEMERICE 2 5 WHOBEROEE
MEICANEWEEZ SNDD, GRENTHLRTF
RRRAEL72RE Y 37 B L hifk & ORI & DR
TEHEPKREL BB EHRBENT. —JF FASPEK Ti
WS BRMEILCIZIFFE AR EOWEM E %Y, Gly m Bd
30K&B-a 7))y = OMYHE, BMEIZX S5 H0EN

bEZOHN, FEEAGORAEIIFIRD DR E L7

2.3 REMDZZUREERDAIE

KEW G % & RBERMIZOVWT2fO ELISAY v b
2 & Bk % Table 4 (TR L7z,

No. 1~101Z KRG A V75K 2L B HRNVEVEH, $it
BALVEM S oM~ %9729 0T, KEFEMEHE
REA VT IRy, REMBWTH -7z T oMEMEHE
RPN AES ML L7za g -7 @it
FA, EFIVHEFETHY, BRFICIVEIND L ONHR
ol BEEEYTLY N ATEN, HKED o
10FD 9 b8 HI VTN 2DF v M THug/gfLED
it & 257285, 7Ly FNo. Lidw§itd 1000 pglg
Vi EM &N, &7V No. 61dVer. IIT 51 ug/g, FAS-
PEK 28 ug/g & 10 ug/gbh R & 20, FBPB G T KRESY
VST EBENPRKEL R o —H2F Y FOlEMHEIC
KELEZLRL, $REY ORI EBEEREA VTS
RUEGHEFREEDOMICHEIE R h - 7.

No. 11~151F KEXTF FIiZX bl aL A5a—
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Table 4. Detection of soybean protein in soybean health foods

Product Label FASTKIT ELISA  Morinaga FASPEK
Ver. III Daizu: ELISA Kit IT Daizu:
Sample Form Soy aglycom Target allergen Target allergen
No. Soybean-derived content isoflavones Gly m Bd 30K B-conglycinin
(mg/g) Soybean protein Soybean protein
(ng/g) (nuglg)
1 Tablet Soybean extract (isoflavones) 94 >1000 >1000
2 Tablet Soybean isoflavones 16 1 <1
3 Tablet Soybean extract (isoflavones) 67 2 1
4 Tablet Soybean isoflavones 96 4 2
5 Tablet Soybean extract (isoflavones) 5 2 2
6 Capsule Soybean embryo bud extract (isoflavones) 15 51 28
7 Capsule Soybean extracts (isoflavones 80% ) 28 <1 <1
8 Capsule Soybean extract 8 1 2
9 Capsule Soybean isoflavone extract 25 <1 <1
10 Liquid Soybean embryo bud extract (isoflavones) no data <1 1
11 Tablet Soybean peptides — >1000 >1000
12 Tablet Soybean peptides — >1000 >1000
13 Tablet Soybean peptides — >1000 >1000
14 Tablet Soybean peptides — >1000 >1000
15 Powder Soybean peptides — >1000 >1000

Data are for one ELISA determination (three wells each).
—: not applicable

TR IME EAIHSE OB Z S 729 ot Y, B
X5 7Ly FEBEKEDED o7z FEMBPRKRERTF FOA
1ZNo. 15 (BR) & %0, ZOMOEMEHIEWE, FkSE
Thotz § 37 HikEIZ2E Yy FowTiid 1000 pg/g
UbkéZoi KRKEXRTFFIEIKREY YR 7E%TaT
TP L7k T IV BROMAGDRIZL KT
RTF FOREWMTH B0, wFhoFy MIBWTDH
Ml sz,

DiEX D7 Ly AR I #EL L 72 248 @ ELISA
F v MIKEIRA - INLE» 5 8 v 87 He v it
L. Ver. IITIZ . RFASPEK D i 25 55 WA 25 1),
FASPEK O i ASHIBGRILC X 2 882 %3 /2. T80
RREEG % EORBEENCERET 25 vy L RT T
FEMMT 2 ERTEL. —HRBAMOME & IR T
1 2fED ELISA ¥ v M CHIEMAKE { B o7z,

Fx & O

HERRE L2 KREHEM 2T, KEy Y7 80%E
WAOFHI - Lo EME L7z, filEIcPBS £ 72
IZSDS/ME % v, B®BDBCAH, 2-D Quant Kit 2
X BHE % S I SDS-PAGEIZ X 50 247w, 51
FHEELISAIC X DlsE L7z, SRREBMD & ¥ 2 g
REDOEALTIX, PBSfiE Ver. IR AE & ERTK
ECEBL, THERBE—LEOKGRIZEZ S 80
BB 0B £ 2 5h:. - EIUEREOER O
BCOPBSHOIETIZY v Sy HOBEL 2 £ L %2
b7z, —HEJEOSDS/MEH, Ver. ITC i 5 i 4 #
R@EILHN % LI X B 5 V80 B OREEZAL DN E TR IS 2
L, HDEL bG8 A I ENEL LN

INEGHELE 0 SDS-PAGE I X 2047 TlE, W) 52k
& 50 kDaff i Lh 1 & 20 kDaffiL D & > /8 7 H DA
Bz xh, 130T & 180T D 2 BT G D & T 40 kDaf
DY 87 BOEM, EARGTFALD A S N8, HU xR
EINLDF VS EEWICE D5 V8 HIBEEOK T
RONLholz. E6IT, Bha, wiE, BoBhrs,
TG TR RN S oy ERE SR L 722
5, F YN HOBERREN KGO T IV ERICY 7
MLZEEZ LN

T UG AR FICHERL L 72 28 0 ELISAC X Al
TRREHFHESB L OHESO Y v 87 HEmT 52k
MNTE, FASPEKA Ver. IIT & ) fliA%%E <, FASPEK®
TG ILDE % T 72, 72 % R 72 S8BT
ERUMG R EOREENCEENL Y VNV HERTF
FEWFhosy "SR LI EHh s, KGR - T
MDY 7 AOMMICERTH L L% b,

i F2s
AWFFEO—ERIE, AN EIEN KR EGEAHIER i
AR AT ZE IR ) 7 © UM A2 )1 VLA e I 3 ) S A T 3R
A=) RETEICK DI L.
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