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ABSTRACT

Recent growing interest in health and diet has led to an increased assessment of the
health effects of soy foods and their functional components. However, a consensus
regarding its effectiveness has not been achieved thus far. In order to propose the
appropriate amount of the functional components present in soy foods, we conducted
this study with the aim of (1) examining the effects of the functional components of
soy foods on the prevention of lifestyle-related diseases via a systematic review and
meta-analysis of the related articles, and (2) investigating the labeling and contents of
the functional components of soy in health foods. In this year, we focused on soybean
isoflavones. When provided concurrently with soy protein for 1-3 months, soy
isoflavones would have synergistic or additive effects on cholesterol lowering. This
meta-analysis was performed to evaluate effects on blood lipid profile of extracted soy
isoflavones alone (not ingested concurrently with soy protein). MEDLINE were
searched for published randomized controlled trials of English-, Japanese, or Chinese-
language that reported effects of soy isoflavones in humans. Thirteen trials were
finally selected for the meta-analysis using REVMAN. Averaged 75 mg soy
isoflavones/d (25-132 mg, as aglycone form) did not significantly changed total-
cholesterol [—0.03 mmol/L (95% CI. —0.21, 0.16); P = 0.79], LDL-cholesterol [0.04
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mmol/L (95% CI;. —0.08, 0.16); P = 0.49], and HDL-cholesterol [0.03 mmol/L (95% CI;
—0.03, 0.09); P = 0.31] and triacylglycerol [—0.06 mmol/L (95% CIL. —0.12, 0); P =
0.07] in menopausal women. Results of 10 high-quality trials were similar. We found
that daily ingestion of approximately 75 mg of extracted soy isoflavones/d alone for 1-
3 months did not improve lipid profile in menopausal women. When the labeling and
isoflavone content of 20 commercially available health foods were assessed, a wide
variety of isoflavone components and contents were noted. On the basis of these
findings, we believe that the health effects of isoflavones in soy foods were assessed
from the differences in the bioavailability and biological activity that are caused by
the existence of other ingredients and a variety of isoflavone components in soy foods.

Soy Protein Research, Japan 11, 6-14, 2008.

Key words . extracted soy isoflavones, cholesterol, triacylglycerol, health foods,

labeling

RKEEHRIDAAREE LTHHENTE LD,
VAR TIIERETENZEME LTEH SR TWS, 2
TLREZZAHEIZ, FDAIL X ) .EBRDTRIICHR)
THbHIEDVREDOLN, WKFHEEIZBWTHFIH S
BEIIHRoTWD, & ZAHIKRELBHEIIRE
ABEBLOKGA Y 7 IR ICHT 50O HEES
EIS ILEGRER D A 7 7 F ) ¥ A %47V, GEEKE
AFEB L OREA Y 75K OMmHIREE TEH X
BREHENTVWD EDRBEZRLI. LarLl, 0D
WETHGE %o 2RBROS ATHBYI M AE N2 &
R, AVIIRVEL TR ZDOWE RS TH DAV
7 TR MACEYOFEHESZEE I N T RN & E1
EEbL LW, —F, REA V7SR ICELTIE, %
HE5HICERBERBEDS [KEA VISRV &8
LTI E R EH AN O REED AN 2% 2 )7 ] HiHis
ENz2lbdHh, BEROBLIEE> TS, Ih
LEWEZ, RIETIEE—-OHNE LT, KEA
HE, KREXRTTFF, KEA VT IR OEFEER
THRIRICET 5 e RIS L Ea—L, X5 7T
FU VAR T EIZE ) KERG OB & Lotk
FRELT A EERHMME L7z, A DRI - 72 2
FHMIZBWT, KAV 7SR VIEKG-ABREE
FRICHEN S N6, IREASO LR IUIAR L
LNENFD DL EFWHLMICLEY L, KEH
WA Y7 I RBEMOMBIEIRZIAHTH L., 22
TAEEIR, 1~37 HHREHMMA V77K DR
MIERUZ & B I IRE~OEE L A & 5P & 0 &F-fh
L7-.

—Ji, W, NcoREENSEELP, KEHD
WIEKREORREVER S ® Bt BN 29%5%%
WahsbkHicnhotz, Z2ZCTARIFIETIE, FE0H

KE-ABEME Vol. 11(2008)

e LT, MERAER] FORTESITD W THERED
M RAT, W REIGERRE L. SEIEIE
EROBLHE S BOKTEA V7 7K 2120w CEH
L7,

il &

X 25

MEDLINE (1966~20074) #%xt4i2, JE5E - HAE
PEFETHREINHR LD L, L MIBWTK
TA V7R OERICE A EFEAOBEL L LT
WAEBAL LR 2 R L7z, F—7— Fid “soy OR
soya OR soybean OR isoflavone OR isoflavones” % f#
L7 B ~3 7 ARSI A v 77K
O HMIERU & 2 IR E~ OB % 57l L 721380
RCT* 9% X & AR L7, BT oET— 5 %
A5 GHT NI U7z, WO N B IR (R A R
B o7 EY, REMEMH L. B0 " ok
(3Jadad scale®% FIVC, 3 AU EEZEHVWEE LT,
A Z5HHIZREVMAN (8= 3 »4.2.10) & W7,
KEHH A V7 7 K QBRI & B IFE~OR) R
A AT O L BB B O BER S 25 & U TRl L
2. EMRBOREMISHEE LA (p<01) 37>
FLARRETVICE BHERERL, 29 ThVEEIE
EENRETNVICLBHRERLEY. 77 V=T
ERERRAT IR O”, IO TH A > (PAT, 71
AF—s3—=), Wl (<2, 37 H), KEAV T
7R ERE (1 ~51, 51~100, 101~150 mg/d),
W E IR\ D VAT 5 72, BIEMRFERNA T
A, 77 RNV Tay MITHRE L.



BEERDOKRES Y T TR OMR

T EOWUIRE S 4 G HIE L9 4 AENO
FORHIE C, ZOMOTCRAM 2 M H, BRIRAMS
mH B & CEAIRAE W 9 mE L, MAEER O
I—F—THALZ. BEMFHOREA VT IR OE

i, FERISE 8 AICIEEEE L7 [REA
V7 7R EEUREERERERFOR T
ZIaE (AL5E0823001%) ] BIAKICEHM I TV 5
HPLCHIZ T o 729, 4V 7 5KV OG5 IE
Bk (54>, )V Fv, Y=AF), =0
ZVEHEHA (va Vv F ATy, va VT ) VT,

YU VEFZRATF V), TEFVEREEK (7EFLT
A0, TRFALIT)F U, TRFAVFZAF V),
TrNAY (FAEA Y, FVYTAY, FZATAY)
DEFHI2HEFIZ O WTHRIT L7, CViE (%) 1, %
NZ10.6 (intra-assay) B & U72.8 (inter-assay) T
Hore.

b xR

A B

83T D LHL 2 H BN S N7-13HDORCTOFfE %
Table 1WZ/R L7z, 1HIEA V7 IRV 2 & T v
Faxlie LTwiss, &Y olf%id 77 R iT

otz T2, TOWRIHBHKEEBMEZNSR L
LTw7zss, By MEHmEedfe LTwi, K

BAVIIRVENEZTZ)ayELTIHDRD
25mg~132mgCTH o7, 2HMAORCTIFZY FRA ~
MOLDL-CE i L T i o 72459,

13FRDODRCT % X & 554 L7245 %, 1 H¥¥76 mg
(25~132mg, 727)ar & LT) OREHHEA V7
IR VEMIERIIHA I L A5 2 — )V [—0.03 mmol/L

(95% CI: —0.21, 0.16) ; P=0.79] |Z5B L h o7z
(Fig. 1). 11H®ORCT% A ¥ 5340 L7258, 1 B

74 mgDOREMH AV 75K IZLDL-a L A5 —)b
[0.04 mmol/L (95% CI: —0.08, 0.16) ; P=0.49] I
WEL o7 (Fig. 2). 138ORCT% A ¥ 547 L 72

R, 1 H¥HT76 mgd KEHMH A v 7 F K~ IZHDL-
IV A7 u—)b [0.03 mmol/L (95% CI : —0.03,
0.09) ; P=0.31] \Z¥& L ) -7 (Fig. 3). 13#H»

RCT#% XA ¥ 4347 L7k 5%, 1 HFEHT76 mgd KT HIH
AV 77K EFHEREN [—0.06 mmol/L (95%
Cl:—0.12, 0); P=0.07] \Z#ZE L b o7 (Fig.4).
TN~ 7&mﬁmﬁf@,ﬁ ICHERICEE LT
WEEadrorz, 772070y 5L 2%
BERENA T AERD %D o 72 (Taku K. et al.,
Therapeutics and Clinical Risk Management. FIfJH) .

Table 1. Characteristics of 13 randomized controlled trials selected for meta-analysis

Design and . Extracted Jadad Baseline

Study duration' Subjects’ soy isoflavones® scale lipids

Cheng 2007 (3) P; R+; DB+, WD (15%); 3mo 60 PoW 37mg/d(25D,31G,4Gl) 5 BC,NTG
Dewell 2002 (4) P; R; DB; WD (0%); 2 mo 36 PoW 128 mg/d (40 Ge, 50 De and Gle, 60 mg as glycosides) 3 HC, NTG
Garrido 2006 (5) P; R; DB+; 12 wk 29 PoW 100 mg/d (47 De, 48 Ge) 3 BC,NTG
Gonzalez 2007 (6) CO; R+; DB+; WD (19%); 12wk~ 32 PoW 132 mg/d (49 De, 70 Ge, 13 Gle) 5 BC,BTG
Hall 2006 (7) CO;R; DB+; WD (12%); 8wk~ 117 PoW 50 mg/d (17 De, 33 Ge) 4  BC,NTG
Lichtenstein 2002(8)  CO; R; DB+; WD (36%); 6 wk 4224 PoW,18M) 121 mg/d (54 De, 70 Ge, 11 Gle) 4  HC,NTG
Nestel 1997 (9) CO; R; WD (9%); 5 wk 23 MPW 80 mg/d (34 De, 45 Ge, 1 Gle) 2 BC,NTG
Nikander 2004 (10) CO; R+; DB+, WD (10%); 3mo 62 PoW 114 mg/d (42 De, 6 Ge, 66 Gle) 5 BC,NTG
Simons 2000 (11) CO; R; DB+; WD (13%); 8wk~ 23 PoW 80 mg/d (De, Ge) 4  BC,NTG
Uesugi 2002 (12) P; R; DB; WD (0%); 4 wk 23 PW 38mg/d(31D,7G,21G 3 BC,NTG
Uesugi 2003 (13) P; R; WD (4%); 3 mo 22 PoW 38mg/d(31D,7G,21G 2 BC,NTG
Uesugi 2004 (14) CO; R; DB+; 4 wk 58 CW 25mg/d (13D, 1 De, 3G, 9Gl 3 Gle) 3 BC,NTG
Yildiz 2005 (15) P; R; WD (0%); 3 mo 80 PoW 40 mg/d (40 Ge) 2  BC,BTG

P, Parallel; CO, crossover; R, randomized; R+, randomized by appropriate method; DB, double-blinded; DB+,
double-blinded by appropriate method; WD, withdrawals and dropouts after randomization described.
“Number randomized; PoW, postmenopausal women; M, men; MPW, menopausal and perimenopausal women; PW,

perimenopausal women;, CW, climacteric women.

3Soy isoflavone as aglycone form; D, daidzin; De, daidzein; G, genistin; Ge, genistein; Gl, glycitin; Gle, glycitein;
individual isoflavone doses did add up to total due to rounding errors and presence of other isoflavones.
‘BC, borderline high cholesterol; HC, High cholesterol; NTG, normal triacylglycerol; BTG, borderline high

triacylglycerol.
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Study Sl treatment Control WMD (random) Weight WMD (random)
or sub-category n Mean (SD) n Mean (SD) 95% ClI % 95% CI
01 High quality
Cheng 2007 26 5.8010.90) 21 6.20(0.80) —_— 7.56 -0.40 [-0.89, 0.09)
Dewell 2002 20 6.50(0.89) 16 6.40(1.60) 3.49 0.10 [-0.78, 0.98)
Garrido 2006 15 5.80(0.70) 14 5.50(0.60) B — 1.1 0.30 [-0.17, 0.77)
Gonzalez 2007 26 5.50(0.90) 26 5.40(0.90) —_— 7.52 0.10 [-0.39, 0.59)
Hall 2006 117 6.13(1.34) 116 6.10(1.22) _ 10,54 0.03 [-0.30, 0.36)
Lichtenstein 2002 42 6.42(1.17) 42 6.47(1.17) _ 7.34 -0.05 [-0.55, 0.45]
Nikander 2004 56 6.02(1.46) 56 5.91(1.13) —_— 7.61 0.11 [-0.37, 0.59)
Simons 2000 20 5.45(1.30) 20 5.52(1.21) 4.17 -0,07 [-0.85, 0.71)
Uesugi 2002 12 5.57(3.98) 11 6.23(2.18) ¢ » 0.49 -0.66 [=3.25, 1.93)
Uesugi 2004 58 6.05(1.06) 58 5.82(0.96) —_ 9.73 0.23 [-0.14, 0.60)
Subtotal (95% CI) 392 380 e 66.22 0.05 [-0.10, 0.21]
Test for heterogeneity: Chi* = 5.93, df =9 (P = 0.75), P = 0%
Test for overall effect: Z = 0.68 (P = 0.49)
02 Poor quality
Nestel 1997 21 5.37(0.93) 21 5.25(1.28) _— 5.08 0.12 [-0.56, 0.80)
Uesugi 2003 11 5.66(0.30) 10 5.69(0.18) —_— 13.14 =0.03 [-0.24, 0.18])
Yildiz 2005 20 5.26(0.05) 20 5.62(0.12) —_— 15.55 -0.36 [-0.42, -0.30]
Subtotal (95% C1) 52 51 e 33.78 =0.17 [-0.46, 0.13)
Test for heterogeneity: Chi® = 10.62, df = 2 (P = 0.005), P = 81.2%
Test for overall effect: Z = 1.08 (P = 0.28)
Total (95% Cl) 444 431 < 100.00 -0.03 [-0.21, 0.16)
Test for heterogeneity: Chi* = 37.68, df = 12 (P = 0.0002), I = 68.2%
Test for overall effect: Z = 0.27 (P = 0.79)
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Fig. 1. Effect of extracted soy isoflavones (SI) alone on blood total cholesterol. Weight assigned by REVMAN
software based on n and SD. WMD, Weighted mean difference in endpoint values between the SI alone (not
ingested concurrently with soy protein) and control groups; random, random effects model. Horizontal
lines denote the 95% CI. M, point estimate (size of the square corresponds to its weight); 4, combined

overall effect of SI treatment.

Study Sl treatment Control WMD (fixed) Weight WMD (fixed)
or sub-category n Mean (SD) n Mean (SD) 85% ClI % 95% Ci
01 High quality
Cheng 2007 [28] 26 3.301(0.80) 21 3.7010.80) —_—L 6.51 -0.40 [-0.86, 0.06]
Garrido 2006 [29] 15 3.7010.30) 14 3.601(0.40) —— 20.58 0.10 [-0.16, 0.36]
Gonzalez 2007 [30] 26 3.501(0.90) 26 3.401(0.80) —_— 6.43 0.10 [-0.36, 0.56]
Hall 2006 [31] 117 3.84(1.11) 116 3.83(1.04) _ 18.07 0.01 [-0.27, 0.29]
Lichtenstein 2002 [8] 42 4.44(1.01) 42 4.42(0.9M) —_—,— 7.68 0.02 [-0.40, 0.44]
Nikander 2004 (9] 56 4.08(1.17) 56 3.7410.86) - 9.53 0.34 [-0.04, 0.72]
Simons 2000 [11] 20 3.61(1.12) 20 3.69(0.98) [ 3.24 -0.08 [-0.73, 0.57]
Uesugi 2002 [7] 12 3.58(3.23) 11 4.24(1.85) ¢ $» 0.30 -0.66 [-2.79, 1.47]
Uesugi 2004 [32] 58 3.721(0.98) 58 3.54(0.85) S 12.36 0.18 [-0.15, 0.51]
Sublotal (95% Cl) 372 364 E 84.71 0.06 [-0.06, 0.19]
Test for heterogeneity: Chi* = 7.31, df = 8 (P = 0.50), I* = 0%
Test for overall effect: Z = 0.99 (P = 0.32)
02 Poor quality
Nestel 1997 [10] 21 3.43(0.8%5) 21 3.35(0.14) —_— 10.15 0.08 [-0.29, 0.45]
Yildiz 2005 [33] 20 3.66(0.63) 20 4.08(1.00) —— 5.14 -0.42 [-0.94, 0.10]
Sublotal (95% CI) 41 41 iR 15.29 -0.09 [-0.39, 0.21]
Test for heterogeneity: Chi* = 2.38, df = 1 (P = 0.12), P = 57.9%
Test for overall effect: Z = 0.57 (P = 0.57)
Total (95% CI) 413 405 < 100.00 0.04 [-0.08, 0.16]
Test for heterogeneity: Chi® = 10.52, df = 10 (P = 0.40), I* = 5.0%
Test for overall effect: Z = 0.68 (P = 0.49)
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Fig. 2. Effect of extracted soy isoflavones (SI) alone on blood LDL cholesterol. Weight assigned by REVMAN
software based on n and SD. WMD, Weighted mean difference in endpoint values between the SI alone (not
ingested concurrently with soy protein) and control groups; fixed, fixed effect model. Horizontal lines
denote the 95% CI. M, point estimate (size of the square corresponds to its weight); 4, combined overall



Study Sl treatment Control WMD (random) Weight WMD (random)

or sub-category n Mean (SD) n Mean (SD) 95% CI % 95% Cl

01 High quality

Cheng 2007 [28] 26 1.90(0.40) 21 1.80(0.50) —_— 3.1 0.10 [-0.16, 0.36)
Dewell 2002 [12] 20 1.00(0.45) 16 1.00(0.40) —_— 3.39 0.00 [-0.28, 0.28)
Garrido 2006 [29] 15 1.80(0.40) 14 1.30(0.20) —— 4.65 0.50 [0.27, 0.73]
Gonzalez 2007 [30) 26 1.201(0.30) 26 1.201(0.30) —— 7.41 0.00 [-0.16, 0.16]
Hall 20086 [31] 117 1.74(0.47) 116 1.71(0.41) —— 10.94 0.03 [-0.08, 0.14)]
Lichtenstein 2002 [8] 42 1.31(0.34) 42 1.33(0.32) —_—— 8.78 -0.02 [-0.16, 0.12]
Nikander 2004 [9] 56 1.76(0.39) 56 1.76(0.39) —— B.56 0.00 [-0.14, 0.14)
Simons 2000 [11] 20 1.33(0.27) 20 1.34(0.27) —— 7.18 =-0.01 [-0.18, 0.16]
Uesugi 2002 [7] 12 1.68(1.50) 11 1.76(1.22) 4 » 0.25 -0.08 [-1.19, 1.03]
Uesugi 2004 [32] 58 1.63(0.36) 58 1.60(0.24) —— 9.78 0.03 [-0.10, 0.16]
Subtotal (95% Cl) 392 380 > 64.65 0.05 [-0.03, 0.13]

Test for heterogeneity: Chi® = 17.58, df = 9 (P = 0.04), IF = 48.8%
Test for overall effect: Z = 1.25 (P = 0.21)

02 Poor quality

Nestel 1997 (10] 21 1.23(0.31) 21 1.30(0.39) —_— 515 -0.07 [-0.28, 0.14]
Uesugi 2003 [13] 11 1.66(0.11) 10 1.7410.14) — 11.35 -0.08 [-0.19, 0.03)
Yildiz 2005 [33) 20 1.31(0.03) 20 1.25(0.05) - 18.85 0.06 [0.03, 0.09]
Subtotal (95% CI) 52 51 35.35 -0,01 [-0.12, 0.10]

Test for heterogeneity: Chi* = 7.32, df =2 (P = 0.03), F = 72.7%
Test for overall effect: Z = 0.19 (P = 0.85)

Total (95% CI) 444 431 & 100.00 0.03 [-0.03, 0.09]
Test for heterogeneity: Chi* = 25,08, df = 12 (P = 0.01), I? = 52.2%
Test for overall effect: Z = 1.01 (P = 0.31)
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Fig. 3. Effect of extracted soy isoflavones (SI) alone on blood HDL cholesterol. Weight assigned by REVMAN
software based on n and SD. WMD, Weighted mean difference in endpoint values between the SI alone (not
ingested concurrently with soy protein) and control groups; random, random effects model. Horizontal
lines denote the 95% CI. W, point estimate (size of the square corresponds to its weight); 4, combined
overall effect of SI treatment.

Study Sl treatment Control WMD (fixed) Weight WMD (fixed)
or sub-category n Mean (SD) n Mean (SD) 95% CI % 95% CI

01 High quality

Cheng 2007 [28] 26 1.401(0.60) 21 1.50(0.70) 2.81 -0.10 [-D.48, 0.28]
Dewell 2002 [12] 20 1.2010.89) 16 1.30(0.80) _— 1.31 -0.10 [-0.65, 0.45]
Garrido 2006 [29] 15 1.401(0.20) 14 1.40(0.20) —_ 18.92 0.00 [-0.15, 0.15)
Gonzalez 2007 [30] 26 1.80(0.90) 26 1.70(0.70) R E— 2.09 0.10 [-0.34, 0.54]
Hall 2006 [31] 117 1.2210.48) 116 1.22(0.52) —_ 24.30 0.00 [-0.13, 0.13]
Lichtenstein 2002 [8) 42 1.461(0.52) a2 1.44(0.57) —_— 7.37 0.02 [-0.21, 0.25]
Nikander 2004 [9] 56 1.24(0.59) 56 1.26(0.65) — 7.59 -0.02 [-0.25, 0.21]
Simons 2000 [11] 20 1.12(0.67) 20 1.07(0.40) —— 3.43 0.05 [=0.29, 0.39]
Uesugi 2002 [7] 12 1.20(1.99) 11 1.10(1.03) 4 $» 0.25 0.10 [-1.18, 1.38]
Uesugi 2004 [32] 58 1.54(1.12) 58 1.43(0.95) —_— 2.81 0.11 [-0.27, 0.49)
Subtotal (95% Cl) 392 380 L 3 70.89 0.00 [-0.07, 0.08)

Test for heterogeneity: Chit = 1.07, df = 9 (P = 1.00), I = 0%
Test for overall effect: Z = 0.11 (P = 0.91)

02 Poor quality
Nestel 1997 [10] 21 1.53(0.99) 21 1.30(0.867) —_—t— 1.54 0.23 [-0.28, 0.74]
Uesugi 2003 [13] 11 1.27(0.18) 10 1.53(0.11) —— 25.15 -0.26 [-0.39, -0.13]
Yildiz 2005 [33] 20 1.7710.68) 20 1.7610.63) —— 2.43 0.01 [-0.40, 0.42]
Subtotal (95% Cl) 52 51 - 29.11 -0.21 [-0.33, -0.09)
Test for heterogeneity: Chi* = 4.57, df = 2 (P = 0.10), " = 56.3%
Test for overall effect: Z = 3,53 (P = 0.0004)
Total (95% CI) 444 431 L 100.00 -0.06 [-0.12, 0.00]
Test for heterogeneity: Chi® = 14.84, df = 12 (P = 0.25), P = 19.1%
Test for overall effect: Z = 1.81 (P = 0.07)
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Fig. 4. Effect of extracted soy isoflavones (SI) alone on blood triacylglycerol. Weight assigned by REVMAN
software based on n and SD. WMD, Weighted mean difference in endpoint values between the SI alone (not
ingested concurrently with soy protein) and control groups; fixed, fixed effect model. Horizontal lines
denote the 95% CI. WM, point estimate (size of the square corresponds to its weight); 4, combined overall
effect of SI treatment.
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Table 2. Food labeling and isoflavone contents (aglycone equivalent) in the health foods containing isoflavones

Adequate Agl.ycol“et ¢ Results of
Form Food Labeling; Name Name of ingredients Intake/day Isoflavone content ?;LH:&OZI; 0 Analysis
or serving content’  (Aglycone)
- . 2 . ] Soybean isoflavone as
Modified Soymilk (FOSHU” Soy protein) ~ Soybean (non-GM) 1/day (200 mL) aglycone 16 mg 16 mg 20 mg
Soymilk beverage Black soybean (non-GM) Soybean isoflavone as
(FOSHU? Soybean isoflavone) Soybean isoflavone V/day (125 mL) aglycone 25 mg 2>mg 29mg
 Whole soybean beverage Soybean (non-GM) 1(125mL) Soybean isoflavone 50 mg 32mg 27 mg
fle)
= .
a . Soybean isoflavone
Soymilk beverage Soybean 1(125mL) Isoflavone 30 mg 19 mg 20 mg
Black bean tea Black soybean (non-GM) 1(500 mL) Soybean isoflavone 25 mg % mg U mg
Soybean isoflavone (as aglycone)
Soft drink Roasted soybean powder 160 mL) Soybean isoflavone 40 mg 26 mg 8 mg
(containing isoflavone)
. N Black soybean (Soybean) .
'3)
Coffee mix (FNFC® Vitamin D) Sosbean isoflavone Iserving(11g)  Isoflavone 10 mg 6.3mg 94 mg
Foods with collagen Soybean germ extract 5g/day Soybean isoflavone mixed — 6 mg
]
§ Modified soybean powder Black soybean (non-GM) 1PK(129) Isoflavone 13.2 mg 10 mg 14 mg
K Young soybean powder .
Processed soybean product Sosbean germ extract 1PK(189) Soybean isoflavone 15,14 mg 10 mg 11 mg
Black sesame soybean powder Soybean (Home-grown) leup(g) Soybean isoflavone 2424 mg 20 mg 18 mg
Food with processed soybean isoflavone; ) .
Tablet (Food for beauty support) Soybean extract (non-GM) 6 Tab/day(1.26g)  Soybean isoflavone 50 mg 31 mg 46 mg
Food with processed soybean isoflavone; ’ .
Tablet (Food for health support) Soybean extract (non-GM) 4 Tab/day(1g)  Soybean isoflavone 60 mg 38 mg 45 mg
Food with processed soybean isoflavone; Soybean germ extract Soybean germ extract 125
Tablet (non-GM) 8 Tab/day (20¢) mg (as isoflavone 50 mg) 32mg 33mg
Food with CoQ10: Soft capsule .
(FNFC® Vitamin E) Soybean isoflavone 2Tab/day (900 mg) Isoflavone 3.7 mg 2.3 mg 3.0mg
g Fermented soybean extract; Tablet Soybean germ extract 5Tab/day (1.25g) Isoflavone aglycone 9 mg 9.0 mg 5.9 mg
= (non-GM)
Confectionary A (Nutritional food ) Soybean powder 1PK(30g) Isoflavone 22 mg 14 mg 14 mg
Confectionary B (Nutritional food ) Soybean powder 1PK(30g) Isoflavone 20 mg 13 mg 16 mg
Black bean tea Black soybean (non-GM) 1PK(159) Isoflavone 7.4 mg 46mg  42mg
Roasted black soybean Black soybean (non-GM) 10g Soybean isoflavone 15 mg 15mg 15 mg

(as aglycone)

1) Aglycone equivalent of the labeled isoflavone content was calculated from the ratio of isoflavone components in
the foods.

2) FOSHU: Foods for Specified Health Uses.

3) FNFC: Foods with Nutrient Function Claims.
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Table 3. Soybean isoflavones

THhLREIMEA VT TR UM, SO E
INTWAERGHO 3FEHICGTHEEINDS Z LS 0

2707z,

BlALE LT, REMA V77K FnE
DEFBEIIZT Iy (FZAT4 ) OARD

Group Daidzein type Glycitein type Genistein type
Glucoside Daidzin (D) Glycitin (G]) Genistin (G)
Maronylglucoside Maronyldaidzin (MD) Maronylglycitin (MGI) Maronylgenistin (MG)
Acetylglucoside Acetyldaidzin (AD) Acetylglycitin (AGI) Acetylgenistin (AG)
Aglycone Daidzein (De) Glycitein (Gle) Genistein (Ge)

Table 4. Isoflavone components and its content in the Health Foods (aglycone equivalent)’ (mg/100g or 100mL)

Form Food labeling Name Name of ingredients D MD AD De Gl MGI AGI Ge G MG AG Ge Total

Modified Soymilk ]

(FOSHU? Soy protein) Soybean (non-GM) 24 L7 03 00 00 00 00 00 35 29 00 01 110

Soymilk beverage Black soybean (non-GM)

(FOSHU? Soybean isoflavone) Soybean isoflavone SLULL 01 06 01 06 00772 714 04 08 230
- Whole soybean beverage Soybean (non-GM) 41 34 04 01 05 00 14 00 47 54 00 07 208
& Soymilk beversge Sosbean soffavone 60 03 00 02086 00 04 02W8E 07 00 05 158

Soybean

Black bean tea Blacksojbean nonGM) gy g7 9 gomEE 00 02 01 00 00 01 00 48
Soybean isoflavone

Soft drink Roasted sovhean pover - gy 9 9 3 2@ 02 05 O3MME 05 00 05 158
(containing isoflavone)

Coffee mix Black soybean (Soybean)

(FNFC? Vitamin D) Sogbean isolavone 9L 03 00 340 340 01 42 020123 04 00 05 944

Foods with collagen Soybean germ extract 470 01 00 290 455 00 67 31 114 11 00 08 1186
jmel
§ Modified soybean powder Black soybean (non-GM) 89 22 02 322 20 04 N8 33 186 09 00 62 1176

Processed soybean product Quesoben 0V gy 19 o7 EM 02 27 34 GH VM6 02 07 608

oybean germ extract

Black sesame soybean powder Soybean (Home-grown) 7200 01 15 31 10 73 335 44 07 01 55 TS

Food with processed soybean isoflavone;  Soybean extract

Tablt (Rood for beauty support) (n0n-M) 1510 00 26 631821 68 333 05 281 58 00 2236378

Food with processed soybean isoflavone  Soybean extract

Tablet (Food for health support) (non-GM) 19943 130 29 248 19584 08 840 1374279 80 00 252 44%6

Food with processed soybean isoflavone,  Soybean germ extract 666 s 14 61 W6HO 18 1057 23MSE 161 01 65 16280

Tablet (non-GM)

g’ﬁ%@‘%ﬁo};‘)ﬁ capsile Sopbean sofavone B8 00 0l 5oNBIS 33 187 UGMSEE 19 00 1l 340
£ Fermented soybean extract; Tablet Sovbezn germ extract 06 26 10 09 06 24 100 26 04 00 008y 4701
& (non-GM)

Confectionary A (Nutritional food) Soybean powder 69 51 07 05 01 00 00 16 139 137 26 08 457

Confectionary B (Nutritional Food) Soybean powder 96 60 11 16 00 00 00 01 186 128 28 22 550

Black bean tea Black soybean (non-GM) 35 00 03 04 13 16 133 L3 46 07 00 12 281

Roasted black soybean Black soybean (non-GM) 24 03 04 07 33 8 O 54 267 02 00 63 1513

1) Aglycone equivalent was calculated from the ratio of molecular weight.
2) FOSHU: Foods for Specified Health Uses.

3) FNFC: Foods with Nutrient Function Claims.
The main isoflavone components in the food of [ ] Soymilk type, [[] soy extract preparation type, [ soybean type.

12

KEABEME

Vol. 11(2008)



GENTVL MDD - 12
Z B

X A5

AV T IRVGKREEGHOBE L THERSNS Y
BIIIIRE OUERN R D 505, KX Z5HTIE, K
T A Y 7 7RV RTINS X 2 IRE A~ OTER) R
rROL Mol TOMBE LT, KRGtV 75
R BT BBRICBWT, Tha—Ulilick
OGRS ESNY, HBEERTI V7T
R OiEEIEE, TLEIKREA Y 7K OfRES
HRNRIIRE 2 A BB OBEEN T LT TH 5 TTHE
PN ZZSENBY., KRELZAHEDOHENNEEZA YV 75
Ry MBS & DORFERICELEE T 5 EOHED
HrHY, S5, REZARERICEIENE AV T T
Ry EREHIH A V75K HME LT oEEH L
DENDS, TRENORFEOHEICE G L T2 i RER:
BEZLND.

WmmE LT, 1~3% HME1 B¥H75 mghkZihb

£:3

AVI7IRYy (7rVaryeLT) OEMBRIER
Il B W TREOUEMNRLRO L o7z, KD
Wik A v 7 7RO ENMREE L OZet 2 fEEd
B72I2IE, S5 AMESLETH .
BEBRPOXEA YV T IR ORF

MRS | POKTA VT IR L OEETIE, 8
FOWEORLIRTA VI IRV S48, FRed
WY TH DA, HEEHEAB X OEAR O I2IdFE
R EDTER—B L VwAERBHEZ L, 7, &
MICE DAV T IRVHEPKRECRELRL ZEDHS
Mo 7z ERROAERIE, EEdVol VT T
RYEHEBPEVI EBIUZ0ORKDS, BEREEAL
WCIREEZETLEEZON. DELY, SHOH
HBIE, 5HDA4 VT TR OBIEFROBEEIHEILD
LEZoNT:.

AGGMOFER P TERZTL L, RKEAVTT
Ry OB L REWE, RET Ao LM< A
V75 R D SREVENT & B AARF) R0 A B R
DEWELR L7 LTI T 2 LE S L LEZ LN
7-.

#

WAR, KERGOBEMEICOVTHA B fTONL w22, SFLb—Enartr+2
SN TR, 22 TRIFFE T, KU OEFEER TR ICET 2 CHER/HENICLE 2
=L, XAYGHEITH)EICLY, RIBKGORRMEELMIAET LI LA EMNE TS, 72, [EHE
B FORIEFIZOVTHN L, #YLEINEEZRET LI L2HANET L. REFEIZERD

MO R EWKEA V7 I KOV TEHEL 72,

A % 5 HTIEMEDLINE & xf 12, #3E - HA

EMERETREINTZH LD L, L MIBWTKREA V757K OB X A EHE~DEEL

iy L 7o VR R AL O BGBR 2 sk L 7.

e i

1~3 7 AEREHE A v 7 F K ¥ BEHHEAUZ

X BIREANDOFE 2 M L 72138 IE & X & 53#T IR L, REVMANZ FIWTIHIT L7z, 2D

R,
LSBT IR E 2803 L 2o 7.

1~37AM1IHPHmg (779 areLT) KA Y 75Ky oEMIERIZ R
[t | OFERRAETIE, TROBEESFTOK
A VT IR OEER TN NIEHEED DD Z EDHS IR -7

X5 R DGR L E

WCEETLE, RKEAV T IRVOFMEERZEMRE, BETAMOERKTBL A V7 IR
YRR D SR X B ERF R A IO EWEILR L LM AL ESH L EEZ LN

7z.

X

1) Taku K, Umegaki K, Sato Y, Taki Y, Endoh K and
Watanabe S (2007): Soy isoflavones lower serum
total and LDL cholesterol in humans: a meta-
analysis of 11 randomized controlled trials. Am J
Clin Nutr, 85, 1148-1156.

2) Zhan S and Ho SC (2005): Meta-analysis of the

KE-ABEME Vol. 11(2008)

N
effects of soy protein containing isoflavones on the
lipid profile. Am J Clin Nutr, 81, 397-408.
3) Cheng G, Wilczek B, Warner M, Gustafsson JA
and Landgren BM (2007): Isoflavone treatment for

acute menopausal symptoms. Menopause, 14, 468-
473.

13



4) Dewell A, Hollenbeck CB and Bruce B (2002): The

10

14

=

=

~

=

=

=

effects of soy-derived phytoestrogens on serum
lipids and lipoproteins 1in moderately
hypercholesterolemic postmenopausal women. J
Clin Endocrinol Metab, 87, 118-121.

Garrido A, De la Maza MP, Hirsch S and
Valladares L (2006): Soy isoflavones affect platelet
thromboxane A2 receptor density but not plasma
lipids in menopausal women. Maturitas, 54, 270-
276.

Gonzalez S, Jayagopal V, Kilpatrick ES, Chapman
T and Atkin SL (2007). Effects of isoflavone
dietary supplementation on cardiovascular risk
factors in type 2 diabetes. Diabetes Care, 30,
1871-1873.

Hall WL, Vafeiadou K, Hallund J, Bugel S,
Reimann M, Koebnick C, Zunft HJ, Ferrari M,
Branca F, Dadd T, Talbot D, Powell J, Minihane
AM, Cassidy A, Nilsson M, Dahlman-Wright K,
Gustafsson JA and Williams CM (2006): Soy-
isoflavone-enriched foods and markers of lipid and
glucose metabolism in postmenopausal women:
interactions with genotype and equol production.
Am J Clin Nutr, 83, 592-600.

Lichtenstein AH, Jalbert SM, Adlercreutz H,
Goldin BR, Rasmussen H, Schaefer EJ and
Ausman LM (2002): Lipoprotein response to diets
high in soy or animal protein with and without
isoflavones in moderately hypercholesterolemic
subjects. Arterioscler Thromb Vasc Biol, 22, 1852-
1858.

Nestel PJ, Yamashita T, Sasahara T, Pomeroy S,
Dart A, Komesaroff P, Owen A and Abbey M
(1997): Soy isoflavones improve systemic arterial
compliance but not plasma lipids in menopausal
and perimenopausal women. Arterioscler Thromb
Vasc Biol, 17, 3392-3398.

Nikander E, Tiitinen A, Laitinen K, Tikkanen M
and Ylikorkala O (2004): Effects of isolated
isoflavonoids on lipids, lipoproteins, insulin
sensitivity, and ghrelin in postmenopausal
women. J Clin Endocrinol Metab, 89, 3567-3572.

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Simons LA, von Konigsmark M, Simons J and
Celermajer DS (2000): Phytoestrogens do not
influence lipoprotein levels or endothelial function
in healthy, postmenopausal women. Am J Cardiol,
85, 1297-1301.

Uesugi T, Fukui Y and Yamori Y (2002): Beneficial
effects of soybean isoflavone supplementation on
bone metabolism and serum lipids in
postmenopausal japanese women:. a four-week
study. J Am Coll Nutr, 21, 97-102.

Uesugi T, Toda T, Okuhira T and Chen JT (2003):
Evidence of estrogenic effect by the three-month-
intervention of isoflavone on vaginal maturation
and bone metabolism in early postmenopausal
women. Endocr J, 50, 613-619.

Uesugi S, Watanabe S, Ishiwata N, Uehara M and
Ouchi K (2004): Effects of isoflavone supplements
on bone metabolic markers and climacteric
symptoms in Japanese women. Biofactors, 22,
221-228.

Yildiz MF, Kumru S, Godekmerdan A and Kutlu S
(2005); Effects of raloxifene, hormone therapy, and
soy isoflavone on serum high-sensitive C-reactive
protein in postmenopausal women. Int J Gynaecol
Obstet, 90, 128-133.

Jadad AR, Moore RA, Carroll D, Jenkinson C,
Reynolds DJ, Gavaghan DJ and McQuay H]J (1996):
Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control Clin
Trials, 17, 1-12.

Sjogren P and Halling A (2002): Quality of
reporting randomised clinical trials in dental and
medical research. Br Dent J, 192, 100-103.

B E. [REA V79K & &G e
HEMEORIR BT 5 8]
http://www.mhlw.go.jp/houdou/2006/02/d1/
h0202-1c.pdf

Clarkson TB and Anthony MS (1998):
Phytoestrogens and coronary heart disease.
Baillieres Clin Endocrinol Metab, 12, 589-604.
Clarkson TB (2002): Soy, soy phytoestrogens and

cardiovascular disease. J Nutr, 132, 566S-569S.

KE7/-ABEHRE Vol 11(2008)



