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ABSTRACT

This study analyzed the nutritional quality characteristics of black bean milk according to the amount of agave inulin
powder added. The moisture content in the control group was 84.17+0.02%, which was significantly higher than in the other
groups, and the moisture content decreased significantly as the amount of agave inulin powder added to black bean milk
increased (p<0.05). In addition, the ash, crude protein, and crude fat contents were significantly higher in the 4% agave inulin
powder group than in the control group (p<0.05). The dietary fiber content in the control group was 2.79+0.01%, but the
content increased as the amount of agave inulin powder added to black bean milk increased, and was 5.25+0.01% in the 4%
agave inulin powder group (p<0.05). In the 4% agave inulin powder group, the iron content was 170.81+9.08 ppm, which
was significantly higher than the control group (p<0.05). The total flavonoid content increased as the amount of agave inulin
powder added to black bean milk increased (p<0.05). The L value increased as the amount of inulin powder added increased,
but the a value decreased. The group containing 4% agave inulin powder added to black bean milk showed a high overall
preference score. Therefore, to increase the utilization of agave inulin powder as a functional food, adding 4% agave inulin
powder when manufacturing black bean milk will increase the preference for black bean milk.
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Table 1. Formula of black bean milk with agave inulin powder

Agave inulin powder (%)

Ingredients (g)

0 1 2 3 4
Soy milk 85 85 85 85 85
Agave inulin powder 0 1 2 3 4
Corn oil 1.6 1.6 1.6 1.6 1.6
Malto oligosaccharide 1.3 1.3 1.3 1.3 1.3
Black bean extract 0.85 0.85 0.85 0.85 0.85
Organic black sesame paste 0.4 0.4 0.4 0.4 0.4
Sugar 3.25 3.25 3.25 3.25 3.25
Water 7.6 6.6 5.6 4.6 3.6
Total 100
Table 2. Nutrition facts of black bean milk
Per pack Ratio of nutrient to daily Per pack Ratio of nutrient to daily
(190 mL/140 kcal) recommended intake amount (%) (190 mL/140 kcal) recommended intake amount (%)
Na 180 mg 9 Saturated fat 2.2 g 15
Carbohydrates 16 g 5 Cholesterol 0 mg 0
Sugar 10 g 10 Protein 6 g 11
Fat 6 g 11 Vitamin D 1.95 ug 20
Trans fat 0 g 0 Ca 19.5 mg 3
N HCl €9 5 mLE 7}5}] pHE 4.0~4.72 Z43}3L, 300 uL W3k old, E 2, 9, 78 % F 5o 7E S
amyloglucosidaseE ¥ 1 3083 wylkeldth vlg] #2ES AT Alge] A= 14 ‘E‘ aHell okt Zaf 9
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Table 3. General component analysis of black bean milk with agave inulin powder

Agave inulin powder content (%)

Property
0 1 2 3 4

Moisture 84.17+0.0202 83.53+0.07° 82.63+0.06° 82.11+0.03° 80.40:£0.09°
Ash 0.560.02° 0.57+0.02° 0.53+0.05" 0.530.05° 0.57+0.04°
Crude protein 3.78+0.10° 3.73+0.08 3.71+0.06° 436+1.25° 4.13+0.52°
Crude fat 3.46+0.55¢ 3.46+0.46° 3.5240.26° 3.48+0.37¢ 3.7020.10°
pH 6.49+0.01° 6.50£0.01° 6.5120.01° 6.51£0.01° 6.47+0.01°
Sugar content 0.76+0.05° 0.86+0.05¢ 0.96:0.05° 1.00+0.00° 1.16+0.05*

D Mean+S.D.

2 Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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Agave inulin powder content {%)

Fig. 1. Dietary fiber content of black bean milk with agave inulin powder.
Each value is meantS.D. Values with a same letter are not significantly different by Duncan’s multiple range test at p<0.05.

0%: Control (0% added agave inulin powder).
1%: 1% added agave inulin powder.
2%: 2% added agave inulin powder.
3%: 3% added agave inulin powder.
4%: 4% added agave inulin powder.
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Table 4. Mineral analysis of black bean milk with agave inulin powder

HORA oF AR

==y
I

Agave inulin powder content (%)

Composition
(ppnv/L) 0 1 2 3 4
Calcium 3,093.80+434.76"2  2,714.76+31.79° 2,728.54+251.73° 2,657.53+236.88° 2,797.98+181.94°
Magnesium 2,753.014274.66 2,661.69+129.98° 2,542.78+41.03° 2,475.49+53.26° 2,685.13+136.98°
Manganese 27.40+0.70" 25.66+0.88" 25.39+1.43° 24.79+1.56° 26.65+0.96"
Zinc ND? ND ND ND ND
Iron 167.64+16.70° 162.88+11.98° 158.33+6.38° 155.5545.75° 160.8149.08"
Potassium 18,320.20+2,169.68"  17,447.17+474.58" 16,697.55£119.22° 16,282.56+169.48° 17,778.96+925.27°
Phosphorus 5,728.71+258.69" 5,468.86+484.11° 5,243.97405.24° 5,047.324295.61° 5,486.70£310.66°
Copper 17.93+0.74° 15.43£0.91° 15.10£0.94° 15.5242.39° 15.72+1.10°
Sodium 8,808.87+881.16" 8,018.52+150.18" 7,621.26+409.44° 7,853.614350.61° 7,992.07+182.90
D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
? Not detected.

Fig. 2. Total flavonoid contents of black bean milk with agave inulin powder.

Total flavonoid (mg QE/g)

0%

1%

Agave inulin powder content (%)

2%

4%

Each value is meantS.D. Values with a same letter are not significantly different by Duncan’s multiple range test at p<0.05.
0%: Control (0% added agave inulin powder).
1%: 1% added agave inulin powder.
2%: 2% added agave inulin powder.
3%: 3% added agave inulin powder.
4%: 4% added agave inulin powder.
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(60.03+0.49)7} 27 Froll b7 olsd &8 1%
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Table 5. Color of black bean milk with added agave inulin powder

Agave inulin powder content (%)

Property
0 1 2 3 4
L (lightness) 60.03+0.49"" 60.12+0.35 61.63+0.31° 61.13+0.25" 61.03£0.22°
a (redness) 1.28+0.05° 1.13+0.04* 0.87+0.07° 0.85£0.03° 0.31+0.01°
b (yellowness) 12.10+0.03 12.7240.08 12.44+0.24 12.25+0.19 12.48+0.11

Y Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.

0% 1%

2% 3% 4%

Fig. 3. Appearance of black bean milk according to the amount of agave inulin powder added.

0%: Control (0% added agave inulin powder).
1%: 1% added agave inulin powder.
2%: 2% added agave inulin powder.
3%: 3% added agave inulin powder.
4%: 4% added agave inulin powder.

61.030.2224 23k 2Fo]7F A THp<0.05). agkS =z
T, AT FHell obb o= B 1%, 2%, 3%, 4% 3
ZhatollA Zb2: 1.28+0.05, 1.13+0.04, 0.87+0.07, 0.85+0.03,
0.31+0.01 24 H-&F Froll o7k olsd &% H7heko]
S7VETE folshAl AHAstith(p<0.05). bite w1tel|
ogt Aol= glATh agke] aE A BY MU R AT
9} H]5=3k S HtHYu HH 2016). Yu HH(2016)E &
TollA 2 FARsE 7 WHe Aol e Ak
BEAE SOl whet Alo] Wiyt tha Al Yepdtia Hast
Atk A8 F(Jeong DH & Kim CJ 2015)0l] 4 wd % Hat
H7be T Lok A4, agkd bake 7L &9 B Aot
SF(Jeong DH & Kim CJ 2015)9|X& Lak 24, bate &
7hettta Hastdch 3t A ot FolAe agkol

7Aeitia HauskithKim DK 5 2014).
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ol7hi| oY B Myl mE HeT TR/ Ve

% 7H= Table 691 #|ABIATE WsdAr AR, 53 whde A
(color), K(flavor), S(taste), & TH(appearance), 2 7H(texture)
2 AAFQl 7] E(overall acceptability)e 23 Tl
op7Hil ol ¥ T 4% M7kl A2} 411117, 3.67+
0.87, 4.00£1.12, 3.67+0.87, 3.67£0.87 ¥ 3.56+1.42% T}
ool vlg] FelsHl Eoith RE 2YE g v, HeF
Froll op7h) olEd E 4% Hrldto] Ay #eH )
oA F-dte] A FIN e &8 VHXV} Sle AR Als

et

2 o

B 7 e S ol oled BT Hrldol
s gdstE 22 5L Bt EEE Ul
Zol 84.17+0.02%% T2 Fol| B3] f2lskAl Egker,
HEF FHoll op7Hl olEd B Hrleke] SIS
Bahake folah Ak thp<0.05). T3 38, A
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Table 6. Sensory evaluation of black bean milk with agave inulin powder

HoFA oF BAEREAERS

Agave inulin powder content (%)

Measurement

0 1 2 3 4
Color 3.33£1.22D%2 3.33+1.22° 2.00+0.87° 3.56+1.01° 4114117
Flavor 3.11£1.17° 3.2240.83° 2.22+1.09° 3.56+0.88" 3.67+0.87°
Taste 3.00+0.71° 3.22+0.83° 1.67+0.71° 4.11£0.93" 4.00+1.12°
Appearance 3.11+1.05° 3.1140.60° 1.78+0.97° 3.2240.67 3.67+0.87
Texture 3.1140.60° 3.33+1.00° 2.1141.05° 3.44+0.73° 3.67+0.87
Overall acceptability 3.11+0.78* 3.2240.97* 1.89+1.36° 3.56+1.33° 3.56+1.42°

Y Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.

9 22 G oy o] B 4% H7rolA] frel
SHAl E=UTHp<0.05). 2ol TS thTellA] 2.79+
0.01%AAIRE, AT Ffell o7kl olEdl % 7ol

=
71 52520.01%CH oY B 4% HA7H)E
FAE BEATHp<0.05). A2 Tl o7 olsd &2
Hrtgol ST sE & ool FEe ket

=
FrII oM, agte asiith Wl A, WA,
% 1

5, Sl%, Az 2 AWAQ)

o ol=dl 2 4% H7brelM w2 FAE Btk mEbA
7157 AFLE oy o]Ed B E8=E =0]7] fd
Me AT T AxE Al o oled 28-S 4% H7tel
= Aol AT T AseE Y F ds sew At
.

A =2

2 ZEe A5 E ALE ol HENF A7L%

A FRE N, ol ZAL=EHU .
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