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Abstract

In order to verify the quality characteristics of soybean milk added chickpeas, the following characteristics were
investigated: pH, solid contents, color, DPPH radical scavenging, as well as electric nose and sensory evaluation.
Physicochemical and the sensory characteristics were analyzed based on the experimental data. The pH value was different
in the control and the treatments (p<0.005). As the quantity of chickpea content increased, the solid content was augmented
(»<0.0001). The L value was 56.86 in the control, and with the amount of chickpea addition increasing, the L value
increased to 57.43 in 100% chickpea soybean milk (p<0.0001). The a value and b value also increased significantly
(»<0.0001). However, the DPPH radical scavenging in the control was the lowest but the antioxidant activity of 100%
chickpea milk was more than 2.5 higher than that of the control (p<0.0001). In the electric nose experiment, the flavor
component of 20%, 30% and 100% chickpea treatment showed a significant difference compared to the control in the flavor
components. In the sensory evaluation, for the score of flavor (p<0.001) and taste (p<0.0001), the score was higher in the
treatments where 20% and 30% of chickpeas were added. In the sensory test of texture, there was no significant difference
in the different experimental conditions except for the 100% chickpea addition treatment. In the overall acceptability test,
the scores of 20% and 30% chickpea treatment were the highest results, compared to other treatments (p<0.0001). According
to the correlation analysis, both antioxidant activity (0.797) and solid content (0.834) had shown high correlation to pH
among the physiochemical characteristics (p<0.01). In the sensory evaluation, color, flavor, taste, texture and overall
acceptability had shown a positive correlation to the amount of the soy bean milk added chickpea (p<0.01). In particular,
the overall acceptability had shown the highest correlation to the taste (0.803), and it was the texture which resulted in
the next highest correlation for overall acceptability (0.666).
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Table 1. Composition of soybean milk with added
chickpea contents

Sample Distilled water ~ Soybean  Chickpea Salt
(mL) (& (& (2
Control 1,500 150 0 2
10% 1,500 135 15 2
20% 1,500 120 30 2
30% 1,500 115 45 2
100% 1,500 0 150 2
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1. Ol3faE 24

1) pH

Hola| & e FHE pHE &3t A3} Table 29} et
Hola]Z £.8.9] pHE 6.38~6.48% )29} 10~20% X 2]
9] pH 6.38=2 A Uehgt, HolelF 100% F7-9 pHi=
6482 FoF o2 2}o]E HHTHp<0.005). pHo A= Hota]
5 100% AHz7ek o2 Aot 92 zfolE BRI,
o 2o} HolE]F 10~30% Ao A ZpolE HolA] ¢
2k Kim 5(1990)2 FH-2 302 5 AAshHA deg ¢t
gAJo] pHoll u|R= FFE SAT A, F5-9 AF7|7o|
371845 pH7E 6.0914 10022 F7HHS & = dglom,
Kim 5(2014)2 3|, Hytn|, F3in| & H7het £ pH
£ A# F5o vjwste] 3% A3 pH 6.67~6.705 LERY
A3, B2 Az F52 ¢S4 77 pH 6.5~6.8
o]t st TE. EZF Kang CS(2002)= 7/ A= A 7+E
227t Z71sE pH7E Zh4ste] 100Co| A 2087 7HE
A2 ste] A 2g F3-9] pH7} 6.490]{Thal Harsted, & A
d 9| pHel AR TS Bt wEh 2 Aol gz
o] T pH 6.389] AR pHEES H o™, 30% ol ¥
FR7HA = pHAlA = & Aol YERA] kAT, 100%

Table 2. pH, solid content and color values of soybean milk with added chickpea

Solid content

Color values

Sample pH (°Brix) L . b
Control D6.38+0.01° 4.13+0.05° 56.86+0.38" - 1.32+0.17° 5.31+0.11¢
10% 6.38+0.01° 4.18+0.05° 53.79£1.03° - 1.67+0.03° 5.48+0.22¢
20% 6.38+0.01° 4.300.00° 56.63£0.05° - 1.74+0.06° 5.700.05°
30% 6.4020.01° 4.38+0.05 60.55+0.04* - 1.79+0.06° 6.57+0.07°
100% 6.48+0.05" 478024 57.430.16° -3.1440.02° 11.37+0.06"
F value 7.291 132.50 70.501 202.31 1418.97
p value 0.005 0.0001 0.0001 0.0001 0.0001

D Results were expressed as the average of triplicate samples with meantS.D. (n=3).
** Any means in the same column followed by the same letter are not significantly different by Duncan's multiple range test.



Vol. 30, No. 5(2017) Holalg Fho 52 B4 9 kst 24 1019
Borelg FRellA= pH 6482 pHO| 3718 2t (-a)°] S7k= & 5 AL (p<0.0001), Fote| g MA2
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Zlgol Ao g2 el el i 100% et T HAwot P JgS wXE Ao HZH) ek, I
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S A 2 115% 2Ed R3] dzoll ot ol 37HdE 27+ 531
17.97%, 2% 3.8%, X3 2.77%S FWfs}%lﬂ, Noh & oA AT FoAE 548~11372 FME o] &7}t
(2015)2 2] P2 TlE 20-45%, A 18~22%, (p<0.0001), HRTQ HEEG2 AT Zkel 5310 ]3|
B 4-5%F TRt gl g iRt ol g 100% Holg]E S99 AT Zke 11372 AT 9] Flo]
Wttt 2 AdoA A e giF 7t HoteFR k= 37 Z271EE AL B S 9l wahA Lee 1S(2015)% 1
W2 ¢ AAst e, 2 E I S Aol 8 ol ZL 53t 7Y Ax A HoleE FFo| ZU1ESE
olglF FHE 7K AFoA =A YEht ol Lee =T Zh) P E Zho] )3ttt slEon, o] Hola)
ISQ015)9] YRS SAT 434S Ed= g3t=9 Fol E0lQlE FIRE kol Mio] 7]ttt dlo] B A

Ol 304 AT ) Y BPAGE GE VI gar @she Aok 2

B2 ol Fo] MEe] o3t ke & 4 Yk 1y

L& dFol 57}%011 ot JAES 4}5 & ste] & 2. DPPH Radical £2M5

A Ae 7FF Ado] JA dojus FR/E ARste 1L Holz|Z o] gAlst BAL 2A35)7] 9J5ke] DPPH Radical

P S s BAE T BB 1RE ¥ aA%e 2% AT} Fig 17 2o $As L gz

o] © W 30% WolelF Tt ol ozt AyztEh ol A 13.86%2 714 ZHA| JERGI, 10% Hola]F F8oflA

£ 1841%, 20% HotelF T 20.04%, 30% Hotzg F

3) A= £ 21.89%, 100% ot FollAe 33.97%= 2.54) ©]

O IR TR0 AR SAT A TS o s @S BSACKp000), TN AT THE
2k W& valuey= A& 7)o wet gho] S7kstAY
TP E ol ot gho] EEhRinh 279 FEE 5686 40
el e, 20% HotdF A7t 772k 100% HotF T+ I 2
o rl 77k 56637 574302 99)A zpol7h YT 1 I
gu Holg|F 9 Hrtgo] F7HdrE B #ol 8L
2 F7FstAl= BARL 30% ot F H7F T4 60552
7P Hrgtol A Wb thp<0.0001). Jang 5(2008)2 H]
£ AAT T HIAE AATA 2 ATl 3=
SA5AS W HAE AATT T AR TRl 3
2A ]’]-E]'M AL, AFFolAe B=7F AA Yebdt
]‘9& 3t Kim 5{(2014)2 243 A7t FR/olA 3
574 ??l 753’4', A 7toll= ZpolE HolA| ¢st=dl ol contrl 10% 20% 0% 100%
L £00] EMA HIZE A|ASHs gt B 1 FE 9] oo Chickpea content (%)
wet ERO|E AgEe] SN A AEef FhREde Fig. 1. DPPH radical scavenging activity of soybean
BAiko g2 Qg apojgtal JZrEntar stk HME(a FHE milk with added chickpea. “° Any means in the same column
Uetl= SAANANE -1.32~-3.149 g2 Hgon, ¥ followed by the same letter are not significantly different
otg)F dFol Sl wet 29 gho] Fvtste] =M= 3t by Duncan's multiple range test(F: 44.462, p<0.0001).
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(CD)} st HME F23starat & Aol CD 5=
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Fig. 2. Discriminant function analysis of the obtained
data by mass spectrometry based on electronic nose of
soybean milk with added chickpea. (DF;: 1=0.9954, F=
518.58/DF»: 1”=0.9651, F=66.31).

FE Fr4Eo] Hol UAY o7 Aok AL Y
Fol Yol ge] WAZF £ F7|E Fe-5t
a9 AszArgo] Atz o5 S

AzE 24 A3 Al HEEA gl DF A= #3ho]
0.9954, FZro] 518.580] % 1L, DR,o| A= /#3ko] 0.9651, FZto]
66.312 37| JE-2 F2 DF I g JAE EolaL &=
A& & 4 Ak webA] DF oA aireke] #2] 2}o]E vlm

3 & of 279t 10% Aol F7|EY Zfol7t 2
Al GERA] o, 20%, 30% 100% okl E F-tollA
= d27e} IR B2 ZfolE BHTHp<0.05). A%}
F BEAof|A] He]e] DF, gholl Al aire] DF, gk mjA] 7]
&9 Aol & Aite Fig 33 Aok 279 HoldF
10% FRolAe F714E8 ol A9 gldlot 30%L}
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Fig. 3. ADF1 of soybean milk with added chickpea. **°
Any means in the same column followed by the same letter
are not significantly (p<0.05) different by Duncan's multiple
range test.
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T YA 20%2} 30%9] H7FolA 7.008 T 6.85FH o= 7}
A7 A et esl00000, 20% B 0% 3
AFAE B A3t 37 Aol7h LrehbA) e R0
= Az

5. AT 24
ol B2 A7KE F49) pH, DR T A=, GArst
Tt B AR AURAZ LAY 23 Table 49} 2

ko1 3
ok ABBAE £ Aol pHeE 4 4, 1
2 3 HAzel zol= 0.75~0979 & ATTA
P<0.0HE Bt} 53] 7P AHiA7E =2 HAee) g
A= goj&o] FHAs7E -0967(p<0.01)9] S9] o
AE Bo| HAE7t At met A7t S715HE HS
o, o]z SAEQL ST Tho|= o) AUTAE Hth
I PZHETE o2 w2 AUTAE HQl AL 1FE
2kt 34415 €4J¢1 DPPH 2] 2452 0.925(p<0.01)E
=2 Y AATAE vdEslen, A& o] S
5 F4E @4o] A FUHe Btk ®3 pHEF 11
SHeF SFALEE S IHE 0.834, 0. 7974 o 4 44741

S pH, TR ShE A B, HAEe} aE
BRAE YR %Sﬂk 1, B BrlolAE Mt z7

T e A s
o] ATBAS B A = AVUAS B AL %3}
AAA] 7| SR uMéA ABAZ7} 0.803(p<0.01)
o2 2o ofo] APPAS BY oD, F HgRE umzjwr
AAAR 7] B2 A 0666<p<o 01)e] apo] AppAS

o X EArh o AgFoie FYHLE RolE o ARy o g Yolg|Fg-& H7Ie FRolAs 3ol XWlxil
Table 3. Sensory evaluation of soybean milk with added chickpea
Sample Color Flavor Taste Texture Overall acceptability
Control 16.38+1.89 5.08+1.50° 4.75+1.22° 5.83+1.11° 4.92+1.38°
10% 5.85+1.95° 4.83+1.64° 4.50+1.93 5.69+1.89° 4.31%1.60°
20% 6.232.09 6.36+1.50° 7.25+1.42° 6.50+1.73" 7.00+1.78°
30% 6.21+1.93° 6.46+1.39° 6.69+1.49" 6.85+1.28° 6.85+1.34°
100% 3.75£1.66° 4.31+1.44° 4.86+1.92° 2.62+1.56 3.71+1.77°
F value 4.051 5.396 7.448 15.266 11.658
p value 0.001 0.001 0.0001 0.0001 0.0001

D Results were expressed as the average of triplicate samples with meantS.D. (n=3).
*® Any means in the same column followed by the same letter are not significantly different by Duncan's multiple range test.
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Table 4. Correlation analysis of soybean milk with added chickpea
pH DPPH Solid L value avalue b value Color Flavor  Taste  Texture Overan.
content acceptability
pH 1.000
DPPH 0.797"  1.000
Solid 0.834" 0925  1.000
content
L value 0.301 0.418 0.492 1.000
avalue -0484 -0431 -0.702" -0317 1.000
b value 0.497 0.551" 0.753" 0242 -0967"  1.000
Color -0.089 0.011 0.025 0069  0.173  -0.039 1.000
Flavor =~ -0.154 -0.084 0.007 -0546"  0.074 0.033 0.446™  1.000
Taste -0.189 -0.005 -0.044 -0231 0.166  -0.218 0.325°  0.570™  1.000
Texture  -0.307 -0225 -0.098 -0636 0134 -0.120 0.433™ 0293 04717 1.000
ll * * ok * ok ok
Overall o246 -0106 -0081 -0578° 0501 -054° 0351 0540° 0.803"  0.666 1.000
acceptability

* p<0.05, “p<0.01

o
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