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Isoflavone Contents of Soybean and Soy-based Foods Produced in Hokkaido
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Tetsuo TAKAHASHI, Akiko Sarto, Satoshi HASHIMOTO and Chizuko SATO

The amounts of isoflavones in commercial soy-based foods (43 samples of 9 items) produced
in Hokkaido were evaluated, and the daily intake of total isoflavone was estimated based upon
the foods consumption. The food samples were extracted with 80% methanol, followed by
cleanup with Chem Elut Column and isoflavone contents were measured by Cis reversed-phase
HPLC with UV detection. For the measurement of total isoflavones, glucoside conjugates in food
samples were converted into aglycons with acid hydrolysis and the total isoflavones (daidzein,
glycitein and genistein) were measured. The average levels of total isoflavones in kinako
(roasted soybean powder) and natto (fermented soybeans) were relatively high (1280 1 g/g and
527 u g/g, respectively), and the lowest level was found in soy sauce (8.5 g/g). Non-fermented
soy-based foods (e.g. kinako and tofu) had greater levels of glucosides, whereas the fermented
soy-based foods (e.g. miso and soy sauce) retained low amounts of glucosides. The contents
and composition of the isoflavones in the soy-based processed foods varied even in the same
item. On the whole, the amounts of glycitein were lower as compared with daidzein and
genistein. The daily intake of isoflavones from soy-based foods in Hokkaido was estimated as
11.0 mg/day for daidzein, 1.60 mg/day for glycitein, 12.0 mg/day for genistein and 24.6 mg/day
for total isoflavones.
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(1) wimy
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R T W 4 EABA EADy  TVYSFAy TVVFy F2ATFAY F2AFr
(1) wimy
1 Py 102 275 9.9 2.1 154 75.8
2 FRmE 54.6 81.0 42 5.5 74.3 149
I 3 pnkma 81.0 117 6.9 11.7 116 188
4 P 55.2 52.4 6.5 2.2 88.9 93.6
5  RbkmE 298 5.7 30.8 3.0 337 9.8
6 FRikma 264 6.8 39.0 1.2 302 25
Y 142 48.4 16.2 4.3 179 86.6
2) HE
1 ML 14.3 95.7 21 12.7 17.1 135
2 MILEE 10.5 103 2.7 17.6 21.2 128
I 3 MIZLEE 19.9 55.3 3.1 8.2 20.7 86.1
4 KiE)e 8.3 70.3 1.2 121 10.0 96.0
5 AKMEI 14.2 119 3.0 17.3 17.5 188
6 BEXTE 14.2 93.1 1.6 121 15.3 131
pA ) 13.6 89.5 2.3 13.3 17.0 127
Q) WiHF, BnAbEE
1 s 104 82.7 10.2 15.6 56.7 125
2 i 40.1 70.5 15.2 37.8 98.9 242
3 B 130 42.8 11.2 185 205 126
o 4 i 65.4 63.1 9.5 12.1 98.1 134
5 MALEE 14.7 52.9 9.9 28.8 717 89.9
6 MNADLEE 117 427 6.0 16.8 141 125
7T MADEE 39.2 23.8 29.5 29.3 69.3 69.5
8 MABYE 441 59.1 4.9 14.7 73.3 123
KM 69.3 54.7 12.1 21.7 102 129
@) K& Gz
1 Ki 23.5 408 56.2 51.2 33.8 786
2 K 15.7 282 47.3 28.9 154 403
3 K& 24.2 242 nd. 27.2 30.7 432
4 KR 4.8 173 n.d. 19.0 5.7 294
5 K& 279 220 2.0 17.7 43.0 516
o 19.2 265 21.1 28.8 25.7 486
(5) X728}
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2 Xk 33.1 335 28.6 117 23.9 472
3 Xk 85.7 349 17.3 88.8 17.8 409
o 71.1 542 314 89.6 47.8 720
6) WY EE
1 WY& 21.8 43.4 3.0 8.7 50.7 130
Y 2 WY EE 72.8 104 3.0 9.2 112 325
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(7)) BRrS
1 Brb 2.8 28.4 nd. 5.2 41 35.1
2 Bhb 21.5 13.4 6.3 3.1 49.0 115
B 12.2 20.9 3.2 42 26.6 23.3
(8)
1 W 19.0 373 35.3 68.4 25.0 546
2 WhE 13.8 316 3.9 436 24.9 484
3 = 17.8 240 2.0 42.9 25.0 322
4 #E 50.9 369 5.0 52.8 51.9 594
5 #WiE 14.4 250 12.6 55.4 215 358
6 WIE 16.1 174 5.6 34.2 18.4 258
o 22.0 287 10.7 49.6 27.8 427
Y 31.1 270 15.4 40.9 36.3 425
9) Ik
1 &M 5.1 n.d. 1.2 n.d. 3.3 n.d.
2 M 3.7 n.d. n.d. n.d. 3.6 n.d.
Y2 3 #Eh 4.4 2.1 nd. nd. 45 nd.
4 3.7 n.d. 13 n.d. 2.4 nd.
5 ¥ 2.7 n.d. n.d. n.d. 18 n.d.
BREETY 3.9 0.4 0.5 n.d. 3.1 n.d.
nd. ; BRHET (K<10pg/g)
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(g/H) o e TVYTFA v FoATAY AV T IRy
I 15.0 2.34 0.31 2.52 5.17 (21.1%)
6 30.8 3.34 0.48 3.52 7.34 (29.9%)
TGN 5.0 0.62 0.11 0.72 1.45 ( 5.9%)
K, ZOMoKEHES 12.3 4.60 0.68 5.14 10.4 (42.4%)
o 19.1 0.09 0.02 0.06 0.17 ( 0.7%)
& G 11.0 1.60 12.0 24.6
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5. XKEEBRMNLDAYISKRY—BERENERE

SRIOFHETHONTCERMTPORA Y 7 TR Ak
(7Z7Varve U THE, £1) EERITEEERFEER
A TOIHFEICB T 5 B MFEHBERIGRFRARS R & 23T,
JEHREICB T 5~ A—HY7e 0 DA Y 7 TR BREZHR
HLz (£3)., BMBEMICARD EKE, ZOMhoKEH
Fa B OBIE RSSO 4 iR %2 HFORD Lo Teh, Z
i dbmE AR, WEE L DILLWINE O ERK
ZXNHDLEDND. WNTEE, BEME, TR & ke
&, BIX1%U TN embPdarote., REfAMLHAKT
ZEAEAL L 110mg, 7V TA42160mg, 7=ATA
>120mg, A#l246 mg TH o7z, £EERE T IC &
VHAERD DDA 7 TR ABIEOREM S Hhilkiz k-
THipoTL 5. blaAls, KEEANOLEFEE O
BY RRICA Y7 IR OBMEBERETD L, AV 7
SRUVBELELT241mg Thole., BFHMEBNICHD &M
462mg (19.2%), 911 mg (37.8%), /EEHINT. 218
mg (9.0%), K&, ZOfoKEE58.04meg (33.3%),
E0.17mg (0.7%) Thote. £V 7R UVBEREIX
JHFELITEALED SRV, BNINCHRD LGNS
OEREP DL 1o T,

HANDA Y 7 FREBREIZONWTIEINE TIZNLS
OPOPEFER PG I TS, FHLY Z~a =11
V7 IR IR EORKERE S AT A Y 7 TR OB
BL L T1796mg/H, Kimira 5" # A ¥ A&7/ =R
FA L OEFHE L T39.46 mg/H & ZNENREEL TN,
%7z, Nakamura 5% [T RKEHE N5 H5050kE 2704 L
TefER, MK % O Y 7 F R B L LT27.80
mg/H & WS BEAEHE L TS, SROHEERELD D
HLPRES ICEMPOAL Y 7 TR EHRIZFAEO &M
THoTHRBMDO AT Y ERRENZ LD, XV EHE
M D W ERE FEAT 247 9 e O IR F— &5 d 7z v ok
BRTEXBRETLNIEREET LY., £, AV TTKRY
BIREORHICH e o TEIHHiHE (770 2 OfiEds
BbER 2 Ete A Y 7 TR VR SRR O RE %
(B SLRERIDME A T D) OEWNC X > THEEMITKA
EEHTHILDEILND D, FAREO iRkkG
CHTeo> TUIINDHDEICHOHAET HLERD D L Bbh

2.

Hendrich &Y X4 > fMifil e EREA Y 7 Z R 0481
IR 22 Te DT TR A Y 7 TR OFRE & LTL5
~20mgkg AE /" HEHKHELTBY, ZTHxEEkKg
DTS TIEH S £90~120mg/H & 725, 4, Bk
TN PRI 72 R~ DR S H AR OB AR F )
REIN, EEREONERHLZTETVDLD, KE#A
MOBEEIZARABERMIZE N, LEL, KBSV 7
Z R > OABRR TR 35 e I B2 IR
L LTI, Hendrich & 23R T A ARBREN LS L
ERERDBNEVZ D, HERNOEEEREKAKLL T
RMPTH U EIZ T O A RN O & 725 T
BY, BkORZRLTOREIZEBW TS IEHR7 A AR
RESNTETWS, #E04ER (1980~19994F) 23T
5 HANO K G BE SRR OHER % # 5 £66.02+2.37 g/
HEREREFAR L, FE TR S B E A
WoHND, LaL, HERINCEIE 2 k4 5 LR
REREDRADLND. 1999FEDO/E 2R L, KEHGH
MEDIFLEAEEEDDEFHDO— AN—H YT ORI
FETI04g THDN, Tk 1~295% &30 L Rica i
THADLEENEFNS19g L TT80g THY, FHIFEETOK
FRASOBIURBHL DTHRNZ BN D. SHD
ZOMMINGETIE, HANOKEEANOBEES KA L
TL5ZLbEZIBNS.

RKEFREOEHE LIFHEICEDREMOFmONEMRE L
THLPOEE, WM, B, EREkARBInTE
L, BANORERBEZEBEERE L TEHINTE R, 2L
T, REREENDLVFL, AV TTRY, BR=Vi
E O A DR DIFEHET Dk A 7R BRI BN B iz &
NTERER, BERMNE L TOREOHAMESIRDT
HEHZEDTWS. 4H, miittt2 a8z 2icdblco T,
RRNIE D TR 7 AR ORERE, HEZWDITEF o TV LA
DRERELHREL 2o TWD, 4%, BRLEEEZEZX
DPEITRGHE R 2 NPITHENITIER L TV 2 H B
RED DT/ B b b,
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2)
3)
4)
5)

YHOGHBREMAE L., MBEEKRA X — A THIS
5 LIk bk el Y 7 IR HE, Rk 6)
WK R & 0 etk & L, T 7Y ar LToA

V7SRO EEER L, R EZER LD S A
TR, ODS 5 AZMW25 HPLC IZ X v 40 L Tz,

BMzRIZEALOENLLELESL Y, VYT A,
B 25 A Y R OENS O Z L3 — R D 6 FEkEO A 9

VI IRy SN, —, 7HNVESRF,

bz

BV ARRZ AZ M — W TNOEE> S OB X
Ninrot., KT eRohTikx2m, Muofy 7 11)
SERUAHENE L, BRI Rhot. Kafho 12

AV 7 IRVEHERERITCERDA Y 75 R EREESE

ET D L246mg/HTH T,

13)

14)

AL, b LA AR SR T e R A AR JE g

Cb s e R h O A B oY, RT3 e UM RE P

15

=

DOEHRICET SHREMIE] CPRIS~IEE) 0—B 14
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