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-oduction:

)ds such as cow’s milk and soy milk and their
‘derivatives contain compounds that may be made
blologlcally active via fermentation or enzyme
treatment

» These compounds may provide benefits beyond

basic nutrition
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i
uction, cont.:

troversy exists regarding the bioavailability
and metabolism of isoflavones, their health
benefits and adverse effects

Isoflavone content of soybeans increase upon
germinati(ﬁ and fermentation

* Germination of soybeans also improves ‘beany’
odor and flavor, deactivates trypsin inhibitors
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- probiotic organisms

Dairy foods such as yogurt are considered
excellent czriers of probiotics

Cow’s milk and soy milk have promising future as
nutraceutical foods, our aim was to combine the
health benefits of the two foods
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S e =
- orporate whole predigested Eclnd germinated
whole soybean powder into cow’s milk
substrate to increase the yields of biologically
active co%munds in yogurt blend to meet the
recommended requirements for added health

claims.

(Recommended daily requirement by FDA for soy protein is 6.25g per serving;
25g soy protein/day; suggested recommendation: 44-50mg isoflavone/day

for health benefits).
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scific objectives:

uction of predigested and germinated whole soy pwder
- with increased concentration of 1soflavones and reduced
oligosaccharide (stachyose)

Determine th and activity of lactic acid bacteria and a
probiotic organism in reconstituted germinated whole soy
powder (GSP), non-germinated whole soy powder (NGSP)
and non-fat dry milk (NFDM) + GSP or NGSP

-+ Develop yogurt from blends of cow’s milk and whole soymilk
- base for consumer acceptance
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)jectives, cont.:

rmine the effect of processing and refrigerated storage on
- 1soflavone and stachyose contents of yogurt fortified with non-
germinated and germinated (predigested) whole soy powder

Shelf life s
stored at 4

s and viability of whole soy-fortified yogurts

_'1' ..

Overall goal: Conferment of better health benefits to
c;%sumers by providing bioactive compounds from both soy

nd cow’s milk in form of yogurt.
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¢ of predigested and
nated whole soybean powder:

. Soybeans varieties used: Vinton 81 (V81),
E05276-T (ET) and DF 222 were utilized for
this study.

. Predigestéra, germinated soy powder (GSP)

preparation: An optimized process (patent #US
7,067, 163 B2) was used.
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vol/wt of water @ 45°C

Wash and rinse twice Skg lovlv1 fat soy beans in tap water

Acidify water with citric acid to pH 4.8

l

Steep in distilled water @ 24-28°C for 14-16h

l

in plastic totes, slightly ajar (3-5cm) @24-28°C for 18-24h

artially hydrolyzed soybeans-germination)

for 1h or repeat re-soak step (rehydration)

Mechanically dehull and mill
Gelatinize @ 92°C for 15 min and cool to 60°C
)

ob
Homogenize @ 3000 and 12,000 psi 3 p
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Spray dry (germinated soy powder, GSP)



e Whole soybean powder

) preparation:

Wet dehulhng

| s I -
| | [" —— Wet milling
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inated whole soybean
) preparation, cont.:

Ultra-homogenization

)
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Dried powder

Spray drying

Wledge.
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predigested,

analysis of the

ger hole soybean powders:
Dry Neutral
Protein | Fat Carbohydrate | Matter Ash Detergent
%) | (%) (%) (%) | Fiber (%)
56.03 + 20.85+ |18.80+0.304 92.41 + 432+ (4.54 +
0.35* 0.01¢ 0.01> 0.63 0.052
50.76 + 18.39+ |26.06+0.65> |[92.17 + 479+ (439 +

0.49° 0.01> 0.28> 0.16*> | 0.04?

GDF 222 2240+ |22.20 +£0.36¢ 02325 - 440+ |4.55+
: 0.444 0.15> 0.14> [ 0.042

NGDF 50.28 + 17.62 £ |27.81+0.88* 0225t 5.09+ |[4.39+
222 0.95" 0.05> 0.152 0.022 | 0.092

GET 54.97 £ 1581+ |24.20+0.26" |92.60 + 5.02+ |3.84+
0.03* 0.13* 0.132b 0.16* | 0.02°

2-d Means in the same column with small letter superscripts are significantly different (p<0.05); n = 2 for all
samples

IGV 81 = Germinated Vinton 81 =0
NGYV 81 = Non-germinated Vinton 81 MICHIGAN STATE )
GDF 222 = Germinated DF 222 CNIVERSTTY S
NGDF 222 = Non-germinated DF 222 o \.—;:
GET = Germinated E05276-T 4 @ &
@vancin® @Q
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tents of whole soy bean powders

Sovbean varieties

Vinton 81 DF 222 E05276-T

Untreated - 378.74° 375.33¢ 290.13P
- 509.412 726.16% N/A
419.84" 414.77° 611.87°
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hole soy p(m;ders

‘L\ Sovbean varieties

Vinton 81 DF 222 E05276-T

41.35P 46.65° N/A

19.15¢ 15.45¢d 13.90¢

)

ob
o

T

MICHIGAN STATE
UNIVERSITY

S
4dva n c'vf\‘@:E '\ﬂ‘%

\$
Copyright Michigan State University Board of Trustees Transﬁo

o
L

% %0



* Based on the
manufactured:
252 = GV 81 + NFDM 169 = NGVS81 + NFDM
X 344 = GDF 222 + NFDM 159 = NGDF 222 + NFDM
& §%= NGV 81(control) 949 = NFDM(control)

e selection the following soy fortified yogurts were
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-fat soy-fortitied
(Swiss-style): :

NGDF
gredients (%) GV 81 NGV 81 GDF222 |[222 GET
Soy powder 7.58 /.59 7.58 7isil 7.56
NFDM ‘ 7.00 7.00 7.00 7.00 7.00
Sucrose I7.OO 7.00 7.00 7.00 7.00
Stabilizer {0.50 0.50 0.50 0.50 0.50
Strawberry puree | 13.00 13.00 13.00 13.00 13.00
lded water 64.92 64.91 64.92 64.99 64.94
100.00 100.00 100.00 100.00
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ufacture of W-fat"»soy-
rts (Swiss-style):

Mix NFDM, soy powder,stabilizer, sucrose and water

H&,‘mogenize dual stage 2000, 500psi at 60 °C
v
Heat treatment 85 °C, 30 min

Cool to 4f °G
Add LAB and Probiotic

}

Incubate at 43 °C until pH 4.6

Blend strawberry puree

Package and cool at 4 °C

Copyright Michigan State University Board of Trustees

Store at 4 °C MICHIGAN STATE
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1 analysis of soy-fortified yogurts:

Fat (%) | CHO (%) |Dry Ash (%) | Dietary
matter Fiber (%)
(%0)
0.982 13.994 24.922 3.02P 0.92b
169 1.132 13.624 24.732 3.12b 0.74b
344 5.16% 0.14b¢ 17.78P 25.63? 2.58b¢ 0.74P
| 159 5.08¢ 0.46° 17.49P 2520 2.20¢ 0.54¢
817 6.822 0.40" 19.392 26.522 2.92b 0.63V¢
894 4.804 1.322 18452 26.912 2.08¢ 1.60?
949 5.56"¢ 0.00¢ 17.75P 26.40? 4.09? 0.004
N =2; p<0.05 )
MICHIGAN STATE %D
252 =GV 81 + NFDM ; 169 = NGV81 + NFDM }93 q_";'
344 i GDF 222 + NFDlYI g 15_9 = NGDF 222 + NFDM Qo \r;:
894 = NGV 81(control); 949 = NFDM(control) . o %&_\\ &
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4.563C

4.563¢

4565

4.643B

4344

4.46¢A

4,430

4.37abA

4,638

4.4928

4.64°C

4.625C

4.60°CP

4,492

4.673P

4.693P

4.75b5D

4.84¢D

4.76°F

4.82¢C

4.41eA

4.373A

4.4704

4.4604

444208

4.55¢A
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N=3; p<0.05

252 = GV81+ NFDM
169 = GV81+NFDM
344 =GDF222+NFDM
159 = NGDF 222 +
NFDM

894 = NGV 81(control)
949 =NFDM(control)
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e

I'acceptability of soy fortified yogurts Y
ermined by a consumer panel (n=112)

E NG

252 169 949 344 159 894 P-value | Sig

6.80%> | 6.80%> | 6.57<P 6.962P 7.012 6.24¢ 0.0001 e

6.343P 6&"" 6.512 6.253b 6.402 5.81° 0.0064 &

Flavor 5.432 | SRR | 5.58° 5.392 5.672 4.43b 0.0001 *¥

Overall
Acceptance | 548> 5.322 5.712 5.592 5.722 4.55b 0.0001 g

)
252 =GV 81 + NFDM ; 169 = NGV81 + NFDM MICHIGAN STATE %D
344 = GDF 222 + NFDM ; 159 = NGDF 222 + NFDM UNIVERSITY }9:’&’;
894 = NGV 81(control); 949 = NFDM(control) $ 3
©
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ne concentrations in
ted soybean powders

Percent increase

V 81+ NFDM 169 = NGV81 + NFDM
344 = GDF 222 + NFDM 159 = NGDF 222 + NFDM
894 - NGV 81(control); 949 NFDM(control)

Copyright Michigan State University Board of Trustees

6th Week
131.20¢B 161.30°A 18.7
149.18B 230.91bA 35.4
89,6845 128.50¢A 30.2
197.95bB 259.82bA 23.8
201.95P N/A N/A
377.15%8 478.66%A 21.2
0.0A 0.04A 0.0
)
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‘eatments
~(Yogurt samples)
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| Oﬁiﬁed with
inated whole soy powders.

252 =GV 81 + NFDM
169 = NGV81 + NFDM
344 = GDF 222 + NFDM
159 = NGDF 222 +NFDM

04 — N 5 - -
0 ( D1)5

949 = NFDM(control)

Stachyose (mg/g)

4.414

10.04°

3.40°¢

8.45¢

2.82f

17.252
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se in yogurts manufactured
non-germinated soy powders:

GDF 222 (7.73 mg/g)
3DF 222 (23.33 mg/g)

'GET (6.95 mg/g)

Yogurt sample

252 (4.41 mg/g)
169 (10.04 mg/g)
894 (17.25 mg/g)
344 (3.40 mg/g)
159 (8.45 mg/g)

817 (2.82 mg/g)

% Stachyose

reduced

54.0

51.5

58.3

56.0

63.8

59.4
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obacillus delbreuckii
) during six weeks of storage at 4 °C

169 344 159 894 949
557 x10 |4.47 x10 |5.88 x107¢ |5.47 x107* |2.27x107¢ |5.01x1072
6.31 x107 072> [7.90x107° [4.61 x107 [4.45x107> |6.69 x107
6.73x1072b 1.02x10%> (563 x107> [4.60 x107* |6.37 x107
N=3; p<0.05
8.27x1072b |7.77x1072 [1.17 x10% |8.26 x107> |4.17x107> |6.43 x1072 &
252 = GV 81 + NFDM
169 = NGV81 + NFDM
9.50 x107> [8.00x1072 244 = GDF 222
9.90x107> [7.00 x107* |4.60 x10™ [6.60 x107* | nepay o T
894 = NGV 81(control)
: 949 = NFDM(control)
6.47 x107°
Ta Tbc Ta Tc Ta )
9.07 x10 8.37x10 6.57 x10 2.13 x10 5.87 x10 %D
UNIVERSITY ._gfno
.S
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0C0CCUS thermophilus (CFU/g)

169 344 159 894 949
6.97x1072 |6.71x1072> | 6.80x107¢ |6.03 x1072 |2.98x107* |2.39x107"
5.49 x107° 1072 | 6.87x107Pc | 6.04 x107*> | 3.69x1072 7.35x1072
8.63x1072b 1.03x1082 8.50 x107* |4.83 x1072 | 6.83 x1072
8.83x1072 9.27—)1107a 9.93x10720 | 6.53x1072 3.37x1072 6.33 x1072
7.63x10720 | 6.97x1072P

8.80x107"¢ |6.53 x1072 [3.83 x107*> | 6.07 x1072
6.80x1072b

8.20x1072> |1.00x10%2> |8.10 x1072 |3.00 x107*> |7.07 x1072

Copyright Michigan State University Board of Trustees

Iééks of storage at 4 °C

n=3; p<0.05

252 = GV 81 + NFDM
169 = NGV81 +NFDM
344 = GDF 222 + NFDM
159 = NGDF 222 +
NFDM

894 = NGV 81(control);
949 = NFDM(control)
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Lactobacillus acidophilus
ring six weeks of storage at 4 °C

%252 169 344 159 894 949
4.69x107"* |(3.48 x107* | 4.71 x107¢ | 4.21 x107¢ |1.97x107¢ 3.72x1072
5.39x1072> | 6.31x1072 [5.79x107P¢ | 5.60x107>¢ [2.92x107P¢ [5.01x1072
6.73x1072 | 6.97x107* | 7.07x1072P | 2.40x107P¢ |5.23x1072
N=3; p<0.05
7.73x1072P | 7.06x1072 | 8.50x1072P | 8.03 x1072 | 3.60x1072Pc | 4.73x1072 252 = GV 81 + NFDM
169 = NGV81 + NFDM
344 = GDF 222 + NFDM
8.80 x107* [7.63x107 Hhiilaek
Ta 7ab Ta 7a
9.47x10 7.83x10 4.87 x10 5.80x10 894 = NGV 81(control);
949 = NFDM(control)
7.43x107% 7a 7a 7ab 7ab 7a v
UNIVERSITY D u
g8
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4.563C

4.563¢

4565

4.643B

4344

4.46¢A

4,430

4.37abA

4,638

4.4928

4.64°C

4.625C

4.60°CP

4,492

4.673P

4.693P

4.75b5D

4.84¢D

4.76°F

4.82¢C

4.41eA

4.373A

4.4704

4.4604

444208

4.55¢A
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N=3; p<0.05

252 = GV81+ NFDM
169 = GV81+NFDM
344 =GDF222+NFDM
159 = NGDF 222 +
NFDM

894 = NGV 81(control)
949 =NFDM(control)
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ication of milk bases with whole soymilk or powder for
ented products will enhance bioactive compounds and viability of
iotics, hence increases possible health benefits.

Sensory evaluation showed that soy fortified yogurt is acceptable to
consumers.

Soaking and/o&ermination increased isoflavone contents and
decreased stachyose concentrations in all soybean varieties.

Whole soy-fortified yogurts had the highest viability of lactic acid
bacteria/probiotic, substantial amount of isoflavones, high protein and

high dietary fiber.
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Questions???
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