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ABSTRACT

This study was intended to 1) examine the elects of the functional components of
soy foods on prevention of life style-related diseases via a systematic review and
meta-analysis of the related articles, 2) survey the labeling and the contents of
functional components of soy in the health foods. This year, we focused on soybean
isoflavones and soy protein. This meta-analysis was performed to clarify the elect
of isolated soy isoflavone supplements alone on postmenopausal bone loss. PubMed,
CENTRAL, ICHUSHI, CNKI, Wanfang Data, CQVIP, and NSTL up to September
2008 were searched for articles of randomized placebo-controlled trials published in
English, Japanese, or Chinese reporting the outcomes of isoflavone supplements on
lumbar spine or hip (including femoral neck, hip total, and trochanter) bone mineral
density (BMD) in postmenopausal women. Meta-analysis of six high-quality trials
including 712 women with low bone mass, revealed significant overall weighted
mean diCerences of 22.05 mg/cm® (95% CI: 1.62 to 42.48; p=0.03), or 2.49% (95% ClI:
0.23 to 4.76; p=0.03) in change of spine BMD from baseline between participants
ingesting an average of 65 mg soy isoflavones/d (in aglycone form) and participants
ingesting placebo for 6-12 mo (random elects model). Meta-analysis of five high-
quality trials including 693 women with low bone mass, revealed that a daily
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average of 56 mg soy isoflavones for 6-12 mo tended to protect femoral neck BMD
compared with placebo (random effects model), the weighted mean differences
were 13.67 mg/cm?® (95% CI: 0 2.69 to 30.03; p=0.10), or 2.01% (95% CI: 0 0.39 to 4.40;
p=0.10). No significant ellects on hip total and trochanter BMD were found. When
the soy protein content labeling of 10 commercially available health foods (4 Foods
for Specified Health Uses (FOSHU) and 6 health foods for an athlete) were assessed,
soy protein contents of one serving of these foods were almost the same as those
reported on the labels of the foods. Taken together with these findings and the
results of the last year, there is possibility that intake of the foods fortified with soy
protein or isoflavones in addition to the normal diet improves bone density and fat
metabolism in postmenopausal women. Soy Protein Research, Japan 12, 11-21, 2009.

Key words : extracted soy isoflavones, postmenopausal bone loss, bone minera

density, health foods, soy protein
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Potentially relevant RCTs
identified and screened for
retrieval (n = 3126)

RCTs excluded because not

relevant to topic (n = 2569)

A

RCTs retrieved for more
detailed evaluation (n = 557)

RCTs excluded because not
tested in postmenopausal
women and change

—> outcomes for ingestion of
ISI'in lumbar spine or hip
BMD measured by DXA
were unavailable (n = 542)

A
Potentially appropriate RCTs
to be included in the meta-
analysis (n = 16)

RCTs excluded from meta-
analysis because of

—> duplicated data and not
being placebo-controlled
(n=7)

A
RCTs included in the meta-
analysis (n = 9)

RCTs withdrawn, by
—» outcome, because of short

intervention duration (n = 1)

A

RCTs with usable
information, by outcome
Lumbar spine (n = 8)
Femoral neck (n = 6)

Total hip (n = 5)
Trochanter (n = 4)

Fig. 1. Search and selection of trials. Abbreviations:
RCTs, randomized controlled trials; BMD, bone
mineral density; ISI, isolated soy isoflavones,
DXA, dual X-ray absorptiometry.
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Table 1. Characteristics of included randomized placebo-controlled trials

. Intervention Randomize Isolated soy isoflavones, Jadad Quality EOect on BMD
Study Design . (analyzed) b
duration . mg/d scale category outcomes
subjects
Brink et al P, R, DB+, 27,53 wk 300 (237) 110 [AE: 25-35% De, 60-75% 4 C,C L4y, 1
(2008) WD (21%) Western Ge, 1-5% Gle; biscuit and bar]
Chen et al P, R+, DB+; ly 203 (175) 40, 80 [AE: 46% De, 15% 5 A A Li41r 1 BN
(2003) WD (14%) Chinese® Ge, 39% Gle; capsule] [ I = F R
L
Harkness et al CO, R+, DB, 6 mo 20 (19) 110 [AE: 40% De, 52% Ge, 4 B L1-4: 1 % TH: 1
(2004) WD (5%) Western® 9% Gle; capsule]
Marini et al. P, R+, DB+, 12,24 mo 389 (389) 54 [Ag: 100% Ge; tablet] 5 AA L1t*1*FEN
(2007) WD (10%, 22%) Western® TEE
Morabito et al P, R, DB+ ly 90 (90) 54 [Ag: 100% Ge; tablet] 3 A Lt % FN:t ¥
(2002) Western®
Uesugietal P, R, WD (4%) 3 mo 22 (21) 62 [38 AE: 52% De, 11% Ge, 2 C L2-4: 1
(2003) Japanese 37% Gle; capsule]
Wu et al. P, R, DB+, 6,12 mo 136 (128, 108) 75 [47 AE: 54% De, 13% Ge, 4 A C L2411 FN,
(20063, b) WD (6, 21%) Japanese®  34% Gle; capsule] FN:t 1 TH 1,
;T 1
Ye et al. (2006) P, R+, SB, 6 mo 90 (84) 84,126 [AE: 52% D(e), 15% 3 B,.C L1471 ,t*FN
WD (7%) Chinese® G(e), 33% Gl(e); capsule] Ty THL
L

Abbreviations: AE, aglycone equivalents; Ag, aglycone; BMD, bone mineral density; CO, crossover; DB,
double-blinded; DB+, double-blinded by appropriate method; D(e), daidz(e)in; De, daidzein; FN, femoral neck;
Ge, genistein; G(e), genist(e)in; Gl(e), glycit(e)in; Gle, glycitein; L, lumbar spine; P, Parallel; R, randomized; R+,
randomized by appropriate method; SB, single-blinded; TH, total hip; Tr, trochanter; WD, withdrawals and
dropouts described.
*Low bone mass (T-score between 0 1 and 0 2.5).
®} , negative net change indicating beneficial effect of placebo on BMD; 1 , positive net change indicating
beneficial improvement of BMD resulting from isolated soy isoflavones; ”, Significantly diJerent from placebo (p<

0.05).
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Table 2. Food labeling and soy protein contents in the health foods

Adequate Protein Soya protein Results of
Form Food Labeling: Name Name of ingredients  Intake/day or Analysis
B content content .
serving (soya protein)
Modified Soymilk soybean 1/day 8849 6.79 7749
(FOSHU soy protein) (non-GM) (200 mL)
Modified Soymilk soybean 1/day 7649 609 629
E- (FOSHU soy protein) (200 mL)
%_- Soy protein beverage soy protein soybean 1/day 8449 609 719
(FOSHU soy protein) (195 g)
Soft drink soybean powder 1/day 719 6049 6349
(FOSHU soy porotein) (non-GM) (100 mL)
Dry soup protein from 1 PK/day 9049 7049 7949
(FOSHU soy protein) soybean (15 9g)
Protein powder beverage: soy protein 1 serving 168 g 168 g 18749
weight down (21 g)
o Soy protein food protein from 1 serving 16949 1699 1529
g (Food for health support) soybean (20 g)
& Protein powder: protein contening  soy protein 1 serving 166 g 166 g 1539
" food (Food for health support) (20 g)
Protein powder: protein supply food soy protein powder 1 serving 8.7 g not shown 479
(Food for health support) (20 g)
Protein food: junior protein protein from 1 serving 84 g not shown 449
soybean (10 g or 20 g)
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Table 3. Food labeling and isoflavone contents (aglycone equivalent) in the health foods contaning isoflavones

Adequate Isoflavone content/ Aglycone Results of
Form Food Labeling: Name Name of ingredients Intake/day or . : Analysis
) serving equivalent
serving (Aglycone)
Modified Soymilk soybean 1/day Soybean isoflavone as 30 mg 35 mg
(FOSHU soy protein) (non-GM) (200 mL) aglycone 30 mg
Modified Soymilk soybean 1/day Soybean isoflavone as 16 mg 19 mg
E- (FOSHU soy protein) (200 mL) aglycone 16 mg
g_- Soy protein beverage soy protein 1/day Soybean isoflavone as 27 mg 24 mg
(FOSHU soy protein) soybean (195g)  aglycone 27 mg
Soft drink (FOSHU soy protein) soybean powder 1/day Soybean isoflavone as 8022 mg 9 mg
(non-GM) (100 mL) aglycone 800 22 mg
Dry soup protein from 1 PK/day Soybean isoflavone as 18 mg 20 mg
(FOSHU soy protein) soybean (15 g) aglycone 18 mg
Protein powder beverage: soy protein 1 serving not shown not shown 44 mg
weight down (21 g)
o Soy protein food protein from 1 serving not shown not shown 43 mg
g (Food for health support) soybean (20 g)
& Protein powder: protein contening soy protein 1 serving not shown not shown 23 mg
™ food (Food for health support) (20 g)
Protein powder: protein supply soy protein 1 serving not shown not shown 21 mg
food (Food for health support)  powder (20 g)
Protein food: junior protein protein from 1 serving not shown not shown 16 mg
soybean (10 g or 20 g)

Table 4. Soybean isoflavones

Group Daidzein type

Glycitein type

Genistein type

Glucoside Daidzin (D)
Maronylglucoside Maronyldaidzin (MD)
Acetylglucoside Acetyldaidzin (AD)
Aglycone Daidzein (De)

Glycitin (Gl)
Maronylglycitin (MGI)
Acetylglycitin (AGI)
Glycitein (Gle)

Genistin (G)
Maronylgenistin (MG)
Acetylgenistin (AG)
Genistein (Ge)
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Table 5. Isoflavone components and its content in the health foods (aglycone equivalent'”) (mg/100 g or 100 mL)

Form Food Labeling: Name Name _Of D MD AD De Gl MGIAGI Gle G MG AG Ge Total
ingredients
Modified Soymilk soybean 47 20 01 00 03 00 01 00 58 42 01 00 174
(FOSHU? soy protein) (non-GM)
~  Modified Soymilk soybean 24 03 00 00 01 00 11 0L 46 00 04 03 94
& (FOSHU soy protein)
C . .
& Soy protein beverage SOy protein 19 03 01 16 05 01 02 02 45 10 01 20 125
(FOSHU soy protein) soybean
Soft drink (FOSHU soy protein) soybean powder 11 05 17 06 01 00 00 00 41 00 02 07 89
(non—GM) ' | ' ' ' ' ' ' ' ' | ' '
Dry soup (FOSHU soy protein) protein from 74 194 465 128 22 38 00 15 121 00 43 213 1317
soybean
Protein powder beverage: soy protein 99 219 23 232 21 39 42 29 292 653 36 412 2096
weight down
p Sty protein food protein from 104 37 23 180 29 63 00 25 182 841 51 308 2130
£  (Food for health support) soybean
2 ; A . .
9‘ Protein powder. proteln contenlng soy proteln 76 106 24 72 16 18 41 06 225 353 77 118 1132
food (Food for health support)
Protein powder: protein supply soy protein gy 117 15 g4 20 17 27 09 194 301 35 141 1046
food (Food for health support)  powder
Protein food: junior protein protein from 35 36 03 46 07 05 05 03 87 92 19 74 412
soybean o T T e e e T '

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