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Deodorization of Soybean Proteins by Physicochemical Processing

Kuniyo INOUYE

Graduate School of Agriculture, Kyoto University, Kyoto 606-8502

ABSTRACT

Deodorization of soy protein isolate (SPI) was examined by treating the isolate by various
absorbents such as polystyrene, polymetacrylate, zeolite, and charcoal. The SPI solution treated
by the absorbents was smelled by 14 persons, and hexanal in the solution was determined.
With increase in the hydrophobicity of the absorbents, the soybean ordor and hexanal of the
absorbent-treated solution decreased. Brominated polystyrene beads were the most effective
absorbent when they were used after soaking in ethanol. The hexanal content was decreased to
1/5 of that of the untreated solution, and nobody could recognize the soybean odor of the
solution. Soy Protein Research, Japan 1, 41-45, 1998.
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SEERT 72 A B (soy protein isolate, SP1) T& % 7
7 REATEMBRREH L OAFLL 797
O-R % 20 mM b REBEE W, pH 9.0, I 50 mg/mL
EBEIICHEML, SPLEE L7z, SPLEHICERE
Kzmz, —cEEEEL-0L, 2mL #45WL, &
O EE (50008, 500 WX VHEREZBREL, B
ERLEALSPIATE & L7z, L ICWis 2Ry, 7
S5 AT SPIER 30mL %\, THICHER 4g %
Wz, somEEEL:.

WAL LTHEY —8Y4 54 b, HSZ-360 HUD,
HSZ-690 HOD3A ; =3 {b 84 B ek & #l, SP207,
SP825, HP20, HP 2 MG ; 3 X UNEH: e (JERRLEE(Y,
HGAFATE) BT,

Yok 4 b K E ) HSZ-360 HUD @ SiO¥/Al:0s kb
i3 15 (mole/mole) T& V) BEAMEIZ/N S v 2%, HSZ-690
HOD3A T3 Si0/ALOs i3 220 (mole/mole) T 0 BE
HPEDTKR E W,

AR B A # SP207, SP825, HP20, HP 2 MG DY
BRULTOEBNTHA,

HP20: FYAF L VY —-XThH HEHKEW
MILERED, KEVWSTOREISET S, BUKEIZZ
CCHERLZATERD ) ETIEHEETH 5.

SP825: HP20 DR 1) A F L 8 — X123 — % MFL
#EALZLOT, WBI/NSCHIFLER BN S W
FOWEIHT S, BKEIPEETH 5.

SP207: HP20 DK A F L vV — XD EHFBRICE
ZeMML7Z0DTHVBUKEE S SO L4
HDS bTIIRLRE W,

HP2MG: B A& 7 ) L— bRDILEHMEI D2 Y,
FHEEMEOREE D 72w, BAEIBW®, BED
BWLEHOWE LT CNTWE, BUKEIZRb /NS
v,

IS 4 O GRBIIRRAER SOV T, BENR
WIRER % EEMZ 2 GA L WER s —BELy /-
CIREL, 20T, KIKRELZOL, iR
A ZBED 28 OFEIC L VRE L7
FPILTFERDEE

TNFE N2 4-Y=-baz7z= Ve FSI ¥

(dinitrophenylhydrazine, DNPH) & Bt & &, 2, 4-
Y= a7z FF V¥ (dinitrophenylhydrazone)
FEARICEB L, HPLCIZX W EE L.

DNPH50mg # T¥ / —VR&W (=8 7 — ) 158
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k= 9028 (V:ViV)) IZHEfE X €73 ©% DNPH B
kL7,

W2 F AL ERA L SPL ¥ 1 mL & DNPH A 1 mL & %
B&L, 65C TOSERESE7z. KnETH, &
LVHE (50008 577 0) X W AEHEBRE L. |
H200ul 271 b= IV 800 ul &IRA L T51IC
FRLU. ZOMBICEY, BRLTWAIAHEY
ZEvEEE &8, ®LoH (5000 54H) KL OVAE
WrkE Ll 22 TELNEGER% HPLC A#
¥e L7z HPLC~NIE, 40 ul 24 ¥ FVF 2 — 7~\E
AL, 30ul 24 F AMICEAL.

HPLC 3 H B EEEME s u~ T 7+ —5iE,
HPLC 7000 2 AW T HERK L 7. » T A1 YMC H #
ODS-AM C18 (PI%£ 46 mm X 300 mm) AW/, 7
T LIREEIL 50T, WX 10 mL/ 53 TdH o 72 B H 1 360
nm DEFEEIZE 572, 70% 7+ b= MY IVKEBEBRT
SEMEAL L7 h T M Y TVIEAE, 158k,
T RNZ NUVIEEE 70% 55 100% F TOBEMY %
BEQIEE P, 15955 25 510 » T 100% 78 -
S MY LTEHEHRL, 2WT, 5505 2750 25
b7z, T NUIVEELY 0% ICEF TIRT S
7o
EREEER

SPI A 30 mL (CWREH 4 g # Mz, 55 HEHE,
WAKIMEAL SPLERAFEL, WA EDORVED
¥, KERZBRULDLENE SBH (++, +, —)
T L7z,

BREEZE

FILFEFOESBICE T 2 NEEEORTE

75 232 SPLEH 30 mL # Mz, Z#I201, 013,
02, 05, 10gmL &7 5 X ICHEREMZ . 554
B, 3040, 6043, BLU1205HEHELT, "R
FEXIMLBEE{L SPLATR” % 272, HPLC Tik 114 5D~
FHF - VIGERTAE -2 1 (i) OWEOKE
ERWTFROWEFDEA S 0.13 g/mL T 55 DL
THHTHBIEIRENLEDT, LTFOERTII,
WENORER DS D 013 g/mL THAHHE®E L T
LB RAER ML SPI Az e L L.
TPILTFEROEE

FEOKREHRERICHE, 7T A 21 SPLEE 30 mL
PIA, SHICKER4g RINA, 50MERELT,
3 #I AL EEAY SPL % 272,

HPLC Tl L4 DA F T F— it RE T 56—
19Nz, F77, 15 ~ 18433 7 V7 e FHEI
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BETAEEILNEY—26K (K—22~7)
B, ~AFHF—Ima <, Ihs 6fFEOKF
EYWEFKERIIEE S5 e LT, HPLC TE =
L7z, Tablel (2, BEREFMLHE(L SPLIFEIZDONWT
DERABRICEL L+, HPLC 7 u~ 75 71
BUFAY—7 10EME, ¥—72 2~7DHEDOHKF,
¥—71~7OHBEOEMERLL.

HPLC S47 12 B V> CTEAEMES 2,000 LL T & #ll € D558
RS LT Td 5. Table 1 & 227K L7-H&EIZ, DNPH
MELAOL7E = M) VTSEICHERLERE
ARLTWA, fitoT, DNPHALE L 72 RIS RO EIE R
FIRL7-HPLC F v — + Lo HEEED 5%, 77,
AR LAY SPLIEH OB 10 TH 5.

77 KO DNPHALFEROELEITT VT E
FOREIZE ST, ZIZ—ETHEA, ~FFF—u
ICDWTRDZRERED S, RS 10,000 & 130 nM
DOANFHF = )30pLIHBTH, Thbb 39 X
1072 moles (3.9 pmoles) DN FH F — )LV IZHE T 5,

Table 1 ICH AR OMELH & BEREREBRO + 58, ~F
F= (E=71) OEFEME, o7V e FEICE

S EEZONBY - 2~ 7 OHEE, BLUOY—
7 1~7OWBEEERLA. WAL+ SRONEICE
iz, ERBEBOEREAA L, BEOBNEL T4
k HSZ-360 HUD # K 1) X # 2 1) L — +Mtfg HP2MG T
A BICERDTDICKEESBEREISNTHE 00
KEVHEDI RN EDShRb. —F, BAKEDE
Y454 b TH 5 HSZ-690 HOD3A K1) A F L /H
fiE HP20 %> SP825 i3 2% W AR ICKER 2 BrET 5
B, FEEREIING L) QERTHARE O L
Dhoh B IEHEFRALEL SPL AR TS 14 A& B
HRG B2 %o 72, HSZ-690 HOD3A LB (L SPI
WHLTIE 1 ADS, HP20 EEAfL SPLE M T 2 AHTK
BREFRO. ), ETREEINKERELZEDH-
Dzxt L, HSZ-360 HUD 3 X UF HP2MG L ¥Rt SPI
HWTIF 10 ANKERZHD, 4 ADRO Lo, 2
D4 A DS 5 3 AL HSZ-360 HUD ML¥E{L SPI AT %
HP2MG WLEE1L SPL B CO KER 2 AD L h o/, —
O MNITHRICHBTE LR VDO —E D A
RH/TET, BVOBBEIZIIEAENDHLZ LD DA,

Table 1. Comparison of soy protein-odor and aldehydes of soy protein after
the treatment by various absorbents

Absorbent® Score  of HPLC peak areas (relative values®)
sensory test®  peak 1 peak 2-7 peak 1-7
Control 19 4,960 10,450 15,410
HSZ-360 HUD 14 3,770 8,740 12,510
HP2MG 12 3,260 5,180 8,440
SP207 4 3,200 3,240 6,440
SP825 3 2,360 1,540 3,900
HP20 2 3,150 1,400 4,550
HSZ-690 HOD3A 1 2,990 1,620 4,610
Active carbon 0 1,800 1,290 3,090

 The sensory tests were done with 14 volunteers, who smelled the solution of
the soy protein isolate treated by the various absorbents. The volunteer
gave three points scores (zero, 1 and 2) to the respective solutions according
to the strength of the odor.

b Characteristics of the absorbents: Zeolite beads HSZ-360 HUD and HSZ-690
HOD3A were manufactured by Tosoh, and hydrophobicity of the former is
lower than the latter; SP20, polystyrene porous beads of Mitsubishi
Chemical; SP825, polystyrene beads with smaller pores beads than SP20;
SP207, HP20 with higher hydrophobicity by introducing bromides to styrene
rings; and HP2MG, polymetacrylate beads of Mitsubishi Chemical with
lower hydrophobicity.

¢ One unit of the figure (relative value) corresponds to 12 ng/mL of hexanal.
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Table 2. Effect of ethanol treatment of the absorbents on the absorbent-
dependent deodorization of soy protein isolate

Peak 1 area (relative values®)

Order of the efficiency

Absorbent? Ethanol treatment of absorbent®
Before After Difference  Before After

Control 4,960 4,960 0 (1) 1
HSZ-360 HUD 3,770 2,930 840 (2) 2
HP2MG 3,260 2,460 800 (3) 3
HSZ-690 HOD3A 2,990 2,250 740 (6) 4
HP20 3,150 2,200 950 (5) 5
Active carbon 1,800 1,610 190 (8) 6
SP825 2,360 1,190 1,170 (7 7
SP207 3,200 1,080 2,120 (4) 8

2 Characteristics of the absorbents are shown in Table 1.
b One unit of the figure (relative value) corresponds to 12 ng/mL of hexanal.
¢ Order of the efficiency of the absorbents in deodorization before and after the

ethanol treatment of the absorbents.
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TR AR Sz, SPHEWICRAER 2 A TREMR LRI L 25, HHERIED
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