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Abstract: This study investigated the effects of combined enzymatic hydrolysis with protease, a-amylase and glucosidase on the
quality improvement of fermented chickpea milk. After such combined enzymatic hydrolysis, the solid content and total sugar content of the
chickpea milk increased significantly (by 23.76% and 8.22% respectively),with the pH of the samples decreasing, and water holding capacity,
viscosity and stability increasing. With the extension of fermentation time, the water holding capacity of each fermented milk group increased
in0~24 h, with that of the C; group(involving the three-enzyme combination) increasing by 17.25%. After 24 hours, except for the C, group
(the blank), the increase in the water holding capacity of the other groups slowed down, and their reducing sugar contents all decreased with
the prolongation of fermentation time, and the reducing sugar content of the C4 group increased by 3.22% in12~48 h. Sensory evaluation
showed that the smell, appearance, taste and texture of fermented chickpea milk were affected significantly by the enzymatic treatment.
Compared with the C, group, the sensory indicators of the C, group were all improved after the treatment with the three enzymes, with the
overall acceptability score increasing from 6.13 to 8.53 (an increase of 39.15%). These results indicated the combined enzymolysis is
beneficial for improving the quality of fermented chickpea milk.
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Table 1 Sensory evaluation criteria of chickpea fermented milk
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R
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2/100 g, 7.91 g/L #/n% 7.03 g/100 g 8.56 g/L, 3
N 23.76%F1 8.22%. o-TERIBEE — R N UIERIEE, TT
S BE AR RN AN R 1 2 RO AT SRR
HEPEEREG, Se—FoMIEER KRR, MAREJE

KK BEERD, BRATEUKE a-1,4-BEEF8ESN, IEATEL
KA 0-1,6- 2 a-1,3-HEHF R FEKIRIE R, o-lEky
Pt R8T 7 T I R P P 7K A 003 L S g A FH 10K
frsdeeit >, HARIELE T oS B R R
TERIARE R R I, 3 5 ARl ORI BERE T
T T AR, M TR o TR BRI B
Wt b [ B J A 5 22 PR VRN AN L PR R
TS [l FEA RIS 5 A P o
7 2 EBARALIEXERE B REMAI K SRS SR
Table 2 Soluble solids content and reducing sugar content of

chickpea milk elaborated

o H4he=/(g/100 g) EHE/(g/L)
Co 5.68+0.01° 7.91+0.08"
G 6.42+0.05 8.05+0.21°
G, 6.7120.12° 8.14+0.13°
G 6.84+0.36° 8.20+0.09°
Cy 7.03+0.07° 8.56+0.32°

i ERAFHEAEE (n=3), RFREFEHETAH
REMEF (p<0.05); C=hinBEx atfdh, C=%it a-ith
BAL 3L B 2 3, CRid B OB IR B 2, C=2id

27K

91



MR EmE Modern Food Science and Technology 2020, Vol.36, No.9
EOf. o iNBRBNER SR, CAoEOH. e C AR ERER R, Cy (ZEEE) A

AR AL 2R T M2 . AR EIEE T Dt 2R o AT P Tk,
212 BEMGAIEATETE 2 R B RINRAEN AW RE L-Arg CKSEE). L-Lys CBER).
#oh) Phe-COOH CENZIR) M, &r=pLlk

AN [ g A 38 5 XA 380 1) 5 2 U0 B R R EAE. WSR3 AT, BT HER. EERN S8R
L3 Pne HE 3 ATHL, LIFEM CofE xR, BT ENAL, HAhEEEIR ) & B A PG n, SR i
Wg Cp (=BG )G, WiEEIEREEMN B a FEIR (1) 2 B I A B AR L (1 3 I s
60.23 (Co) HINZE 74.53 (Cy), FAAL a-SERBEK IR
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Table 3 Content of free amino acid (FAA) in chickpea milk elaborated by different enzymatic actions

AR/ (ug/100 mL) Co C G, G C,
RA-ZF (Asp) 1.56 1.82 1.93 2.18 2.27
A2 (Glu) 4.68 491 5.02 523 5.65
“ Z B (Ser) 3.79 3.65 3.81 3.68 4.02
4L R (His) 3.84 3.42 3.50 4.01 4.13
HAE (Gly) 0.89 0.91 0.96 1.02 1.15
F&FL (Thr) 5.48 6.12 6.51 7.18 7.23
AR (Arg) 20.84 21.06 21.93 22.13 2228
AAE (Ala) * 3.12 3.24 3.56 3.43 4.07
BAERBA (Tyr) * 5.43 572 5.90 6.18 6.31
HEB (Val) * 1.41 1.69 1.67 2.04 242
FAFR (Met) 0.89 0.89 1.05 112 1.23
K AAE (Phe) * 1.29 1.30 1.53 1.71 2.08
FRRBR (Ile) * 0.62 0.69 0.81 1.13 2.01
TEBR (Leu) * 1.13 1.93 1.98 1.82 226
HEBR (Lys) 3.91 4.01 439 475 5.24
M £E (Pro) 1.23 131 1.59 1.70 1.83
FHEEE (Cys) 0.12 0.13 0.21 0.27 0.35
VAL BB S A 60.23 62.80 66.35 69.58 74.53

/1 Co *)1”%;@#%!}97 C1—é’é1\a—//£#\%kiﬁé’]ﬂ%%§_§'£ 2*/;1i§'éﬂ§@k}§éﬁﬁ%u%$ﬁx C3 éé.f\iﬁ\é]ﬂg@ (l//i*\%k
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5.5

PH B R EINT I (T AT K AN TR 158 XS 17 T B >3 6 2 2 28
I FH S & 2 i (g SRR AR R, A4S pH [ ACBERTTE] / B

Ko 24 h 5, &4 pH BETHRE, &%ECy (ZHHE) 1 pH BERBAETEIINZE (L

HpH &N, C GECHpH LEZFER, C (F Fig.1 pH changes with fermentation time
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Fig.2 Effect of enzymatic hydrolysis on rheological properties

of fermented milk
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Fig.3 Change of holding capacity with fermentation time
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Cs H1E 24~48 h, WCEHESEE ETHES: C L5k
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Fig.4 Changes of reducing sugar content with fermentation
time
22.5 Beffi 3Rt ER 2 KB FLRVE AT R
f)

* 4 ERARAMIERENE B A BRI R E R ARHORNT

Table 4 Effects of enzymatic hydrolysis on sensory indexes of chickpea fermentation milk

# b Ark R ok JaH) BRAEZ M
Co 6.35+0.02" 6.87+0.15° 6.4242.06° 6.37+3.10¢ 6.13+0.42
C, 6.47+0.13° 7.3120.08° 7.23+0.85 6.75+1.10¢ 6.57+0.17°
C, 6.58+0.27° 7.62+0.24° 7.47+0.18° 7.32+0.64° 7.34+0.52¢
C; 7.06+0.50° 7.89+0.04" 7.65+1.02¢ 7.84+0.63" 7.62+0.06"
C, 7.13+0.64¢ 7.95+0.37° 8.34+0.09° 8.69+2.16° 8.53+1.07°
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