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Preparation and Quality Characteristics of Soymilk added with Buckwheat Sprout

Da-Hye Jeong, Chul-Jai Kim*

Department of Food & Nutrition, Sookmyung Women's University

Abstract

This study investigated the physicochemical properties and antioxidative activity of soymilk added with buckwheat sprout
(SBS), and sensory properties of SBS were analyzed with control soymilk (CS). Moisture content decreased while protein,
ash, and lipid contents increased according to content of buckwheat sprout. Solids content and viscosity tended to increase

with addition of buckwheat sprout from 0% (

CS) to 2.5% (2.5SBS), 3.5% (3.5SBS), and 4.5% (4.5SBS). SBS was found

the significant pH drop from 7.08 to 6.43, 6.34, and 6.21. Suspension stability of soymilk slightly decreased with addition
of buckwheat sprout. Hunter’s color value L of SBS decreased while a and b values increased in comparison with CS. Rutin
content was measured 23.78 mg/100 g (2.5SBS), 39.68 mg/100 g (3.5SBS), and 44.80mg/100 g (4.5SBS). Vitamin C
content in SBS was higher than CS. Daidzin content increased as buckwheat sprout was added. Total phenolic content
increased from 100.95 mg/100 g (CS) up to 315.71 mg/100 g (4.5SBS). For free radical scavenging activity, SBS was
significantly higher than CS. In conclusion, SBS can be used as a functional food with higher amounts of rutin, vitamin C,
total phenolics, and daidzin. 2.5SBS and 3.5SBS also showed better overall quality characteristics.
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<Figure 1> Flow diagram of soymilk procedure with addition of
buckwheat sprout.
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<Table 1> Proximate composition of various soymilk

Component (Yo(v/v))

Sample ; : .
Moisture Carbohydrate Crude protein Crude lipid Crude ash
csP 91.74+0.05* 2.28+0.15° 3.66+0.07° 1.83+0.10° 0.49+0.12°
2.5SBS? 90.17+0.00 3.53+0.08 3.78+0.03% 1.90+0.04% 0.62+0.04°
3.5SBSY 89.70+0.01° 3.76+0.26 3.8040.10° 2.10£021% 0.65+0.02°
4.5SBS” 89.10+0.01¢ 3.54+0.18° 436+0.07* 2.20+0.13° 0.80£0.02°
F-value 7077 ATHHx% 42 85kHkk 60.37+% % 4.87** 12.36%*

DControl Soymilk.

DValues in different letters among soymilk in the same column are significantly different (p<0.05).

9Soymilk added with Buckwheat Sprout 2.5%(w/v).
“Soymilk added with Buckwheat Sprout 3.5%(w/v).
Soymilk added with Buckwheat Sprout 4.5%(w/v).
$xkp<0,0001, **p<0.05

Data are presented as mean+SD.

<Table 2> Solid contents, pH and Hunter's color value on soymilk with various amounts of buckwheat sprout addition

Solid contents

Hunter’s color value

sample %) P : b AED
Ccs? 8.19+0.87°%) 7.08+0.02° 83.12+0.05% (-2.06)+0.04¢ 11.31£0.02¢ 19.61+0.04¢
2.5SBSY 9.75+0.07° 6.43+0.01° 72.17+0.13° (-0.14)y£0.01¢ 17.35+0.15¢ 31.96+0.19°
3.5SBS” 10.150.13% 6.34+0.02° 72.7140.14° 0.25+0.03" 18.66:+0.02" 32.27+0.12%
4.5SBS® 10.84+0.01% 6.21+0.01¢ 72.07+0.14° 0.51+0.03? 20.12+0.12° 33.67+0.17*
F-value 19.19%** 1751 48%*** 6306.86**** 5538.56%#** 4813.80**** 6354.82%#%

DAE means color difference.
IControl Soymilk.

9Values in different letters among soymilk in the same column are significantly different (p<0.05).

“Soymilk added with Buckwheat Sprout 2.5%(w/v).
Soymilk added with Buckwheat Sprout 3.5%(w/v).
9S0ymilk added with Buckwheat Sprout 4.5%(w/v).
**%%p<0.0001, ***p<0.001, **p<0.05

Data are presented as mean+SD.
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<Table 3> Suspension stability and viscosity of soymilk with buckwheat sprout addition

Suspension stability

Sample Viscosity (cP)
P 3 days 10 days (¢
csh 1.00+£0.03*? 1.00+0.01° 1.00+0.04* 13.30+0.00°
2.5SBS? 0.91+0.04° 0.82+0.03° 0.78+0.02° 23.53+0.40°
3.58BS? 0.85+0.05° 0.81+0.04° 0.77+0.02° 29.13+0.75°
4.58BS” 0.92+0.03° 0.80+0.00° 0.79+0.01° 64.43+2.71°
F-value 9.85%* 51.62%%** 187.01%%** 731.80%***
DControl Soymilk.
DValues in different letters among soymilk in the same column are significantly different (p<0.05).
9Soymilk added with Buckwheat Sprout 2.5%(w/v).
“Soymilk added with Buckwheat Sprout 3.5%(w/v).
Soymilk added with Buckwheat Sprout 4.5%(w/v).
****p<0.0001, **p<0.05
Data are presented as mean + SD.
50 6.00
45 - b
b 5.00 A
40
=)
. 35 ‘8_ 200 |
S 30 =) a
= £
D25 < ~ 300 4
E o
£2 %
& . s 2.00
>
10
1.00 A
5
ND ND ND
0 0.00 T T T
() 2.55BS 3.55BS 4.55BS cs 2.55BS 3.55BS 4.55BS
Soymilk Soymilk

<Figure 2> Change of rutin contents in various soymilk.
Bars with different letters among soymilk with various amounts of
buckwheatsprout addition are significantly different by Duncan’s
multiple range test (CS: Control Soymilk; 2.5SBS: Soymilk added
with Buckwheat Sprout 2.5%(w/v); 3.5SBS: Soymilk added with
Buckwheat Sprout 3.5%(w/v); 4.5SBS: Soymilk added with
Buckwheat Sprout 4.5%(w/v); ND: Not detected).
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<Figure 3> Change of vitamin C contents in various soymilk.
Bars with different letters among soymilk with various amounts of
buckwheat sprout addition are significantly different by Duncan’s
multiple range test (CS: Control Soymilk; 2.5SBS: Soymilk added
with Buckwheat Sprout 2.5%(w/v); 3.5SBS: Soymilk added with
Buckwheat Sprout 3.5%(w/v); 4.5SBS: Soymilk added with
Buckwheat Sprout 4.5%(w/v); ND: Not detected).
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Vitamin C §% 4] A3+ <Figure 3>9 2ot 2384
7} €S9} 2.5SBS+= vitamin C AE0] HEEA] ekokom,
3.55BSS} 4.5SBSE 7}7} 338 mg/100 g 4.86 mg/100 ]
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<Table 4> Isoflavone contents in various soymilk

Isoflavone contents

Sample — .
Daidzin content (jg/g) Genistin content (pLg/g)
csP 3.55+0.45% 21.98+1.52%
2.5SBSY 12.01+0.41¢ 20.92+1.34*
3.5SBSY 20.69+1.56° 22.3042.48"
45SBSY 34.48+1.832 25.59+3.80%
F-value 333.81 %k 1.98N8

DControl Soymilk.

DValues in different letters among soymilk in the same column are
significantly different (p<0.05).

9Soymilk added with Buckwheat Sprout 2.5%(w/v).

“Soymilk added with Buckwheat Sprout 3.5%(w/v).

)Soymilk added with Buckwheat Sprout 4.5%(w/v).

**%%p<0.0001, NS: not significantly different

Data are presented as mean+SD.

vitamin C7F £ FelA o= Frtele A¢S BT
(p<0.05). de la Pena et al. (2010)°] ]3] pH7} Y25
Vitamin C= P33 %25 Wl ByH vl 9JJo =& CS
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=2 vitamin C9] TS KOl o7 AlRHT

Isoflavones S22 <Table 4>0l YERHSIT}. Isoflavone?]
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s TS <Figure 4> 2o}, wdate] F s IR
617.86 mg/100 g&- 2 YEFFO ™, CSE 100.95 mg/100 g,
SBSE 7H7} 263.10mg/100 g (2.5SBS), 311.90 mg/100 g
(3.5SBS), 315.71 mg/100 g (4.5SBS)C-& 15 tH(p<0.05).
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<Figure 4> Total phenolic content in buckwheat sprout and various
soymilk.

Bars with different letters among soymilk with various amounts of
buckwheat sprout addition are significantly different by Duncan’s
multiple range test (BS: Buckwheat Sprout; CS: Control Soymilk;
2.5SBS: Soymilk added with Buckwheat Sprout 2.5%(w/v); 3.5SBS:
Soymilk added with Buckwheat Sprout 3.5%(w/v); 4.5SBS: Soymilk
added with Buckwheat Sprout 4.5%(w/v)).
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<Figure 5> Comparison of DPPH radical scavenging activity of
buckwheat sprout and various soymilk.

Bars with different letters among samples are significantly different

by Duncan’s multiple range test (BS: Buckwheat Sprout; CS:

Control Soymilk; 2.5SBS: Soymilk added with Buckwheat Sprout

2.5%(w/v); 3.5SBS: Soymilk added with Buckwheat Sprout 3.5%

(w/v); 4.5SBS: Soymilk added with Buckwheat Sprout 4.5%(w/v)).
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<Table 5> Sensory evaluation of various soymilk

8

Soymilk
Attribute F-value
csh 2.5SBS? 3.5SBS? 4.5SBSY
col Degree of thining 2.44+1.36% 3.69+0.60° 4.63+0.89° 4.630.89° 18.13%#5+
olor Darkening 1.75+0.58¢ 438+0.50° 5.88+0.62° 6.50+0.52° 231,89+
. Roasted nutty 4444126 3.63£1.09® 338145 3.00+1.21° 3.73%+
avor Beany 4.63+1.86° 3.94+1.29° 4.00+1.51° 3.75+1.65° 091
Roasted nutty 438+1.54° 4.56+1.36° 3.94+1.57 3.1341.54° 2.88%+
Tast Beany taste 5.13+1.63° 3.69+1.45° 4.06+1.24° 3.63+1.59° 3.50%*
aste Sweet taste 3.3841.45° 3.69+1.45° 3.2541.44° 3.13+1.36° 046™
Bitter taste 2.75%1.13° 3.5041.41% 4.06+1.24° 4.13+1.75° 3.32%%
After tast Degree of thining 2.50+1.26° 3.44+1.15* 3.94+1.12% 3.81+1.33* 4.55%*
e Chalkiness 2.69+1.66° 3.63+1.15% 4.44+1.26° 4.1941.42° 5.01%*
Overall quali Appearance acceptability 4.19+1.17° 5.38+0.89" 4.94+1.06% 4.69£1.01%® 3.65%*
verall Quality (o crall quality 3.001.41° 438+141° 3.441.15% 3.19+1.52 3.13%+

DControl Soymilk.

ISoymilk added with Buckwheat Sprout 2.5%(w/v).
9Soymilk added with Buckwheat Sprout 3.5%(w/v).
“Soymilk added with Buckwheat Sprout 4.5%(w/v).

SValues in different letters among soymilk in the same column are significantly different (p<0.05).

**%%p<0.0001, **p<0.05, NS: not significantly different
Data are presented as mean+SD.
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