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Abstract: In this paper, Fuji apple was used as raw material and the changes of -glucosidase, pectinase, protease and amylase activities in
pure and mixed cultures (MST1: 10° cfu/mL Saccharomyces cerevisiae/10° cfu/mL Torulaspora delbrueckii; MST2: 10* cfu/mL Saccharomyces
cerevisiae/10° cfu/mL Torulaspora delbrueckii) during apple juice fermentation were studied. The results showed that in pure culture, except for
a-amylase and pectinase, the maximum enzyme activities of S-glucosidase and acid protease produced by S. cerevisiae 32168 were higher than
those of T. delbrueckii 1004, the maximum activity level were 2.03 nmol/(min-mL) and 43.93 nmol/(min-mL), respectively; the areas under the
enzyme curve were 10.65 and 223.73, respectively. The area under the pectinase curve was higher in T. delbrueckii 1004, reaching 14.17, while
there was no significant difference in a-amylase. In the mixed culture, except for acid protease and a-amylase, the maximum enzyme activity
values of S-glucosidase and pectinase were higher than those of the pure culture and the maximum enzyme activity value was up to 2.37
nmol/(min-mL) and 4.56mg/h-mL, respectively; the areas under the enzyme curve were up to 15.11 and 19.71, respectively. A lot of enzymes
were produced by pure and mixed of T. delbrueckii and S. cerevisiae throughout the fermentation process. These enzymes help to catalyze the
hydrolysis of natural precursor polymers in apple juice and improve the quality of cider. The mixed inoculation can be used as another different
fermentation method from the pure fermentation of Saccharomyces cerevisiae.
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Table 1 Physicochemical components of apple cider fermented by pure and mixed of T. delbrueckii and S. cerevisiae

5B Sc32168 Td1004 MST1 MST2
T (%vol) 10.80+0.20% 8.440.40° 8.80+0.20° 10.60+0.20°
HAE/(gIL) 8.84+0.22° 5.36+0.35° 7.77+0.45° 12.97+0.39%
pH 1& 3.830.01° 3.91+0.00° 3.760.00° 3.75+0.00°
BERI(G/L) 4.62+0.00° 5.01+0.39° 5.0120.00° 6.55+0.39°%

7E: MST1: 10%cfu/mL S.cerevisiae/108 cfu/mL T. delbrueckii; MST2: 10*cfu/mL S.cerevisiae/10° cfu/mL T. delbrueckii; F~F /5 5

HREKERLFE (p<0.05).
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AIVETEE T pH RO BRI R 2 . MST2 KRR
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Fig.1 Changes of alcohol fermentation capacity during

fermentation of apple cider in different inoculation methods

FERAERAT N R A A 5 AR, &

P R SR A = AR E,  DUR BRI RE K
705855 . A FHEM T AORBEE SO AR s K
PN pe 1. B 1 SEERE, AR R R
32168 kG R s, —AEARE R AR R AR K
% 3d ik Ffm 552 9, JEHTELE 8d KIS, 1M
TR A A B e RE 1004 B 255 5 d SRR R R E
AiEE RN 552 9, HFHAES 8d KIEFEREE A Xt
FIRAKIEE MSTL Al MST2, HAlks & 1% /1738 AL AHAR,,
TEES 4 d SR RO IR B, 73 4.64 ¢
M 48qg, HIEH 8d KEEIFARLR.

AR B S BRI B R ETR o R P AR 2 AR
FHEAR 9 5200 % B LR R I 2 i A S AR
(2021 S o i U 2 A A A I S AR A o TR
TEZRE 32168 7R3 8 d S AR B AN FIAR AT A I
ShON, TR T SRR IR IR K
PEEh o, TR BOR G R H s 1) & 5 S AR B)
32168 MHEL A BRI (£ 1. RHFTHRA KN
SIS BRI R RERA AR 520, 31X e Bl
1 LRER B e R . S AR R B 32168 AL,
BeRp LB Rt 2 B, AR A R I L AR
P BE HAG B = (PSR A REAR 1Y) pH - 1X SRR R R
WA R LA P, MR, R A
e PR T W BB A A v A 1 o A IR 1 2B,
B Sl RO B, — el R AT A 3 P B R R
72 A 5 s RS P B PR R AR AL 2 B /P R A

B,

23 AEEMAIUABEERESETEXES
EEE

145



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.1
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Table 2 Maximum enzyme activity and area under the enzyme curve (AUEC) by pure and mixed culture

B-# E#53F B [nmol/(min-mL)]

B2 M & & B&/[nmol/(min-mL)]

AR O B W) 45, @ AR - Bl &% @ AR
Sc32168 2.03+0.02 (1) © 10.65+0.26" 43.93+1.22 (2) 223.73+2.502
Td1004 1.97+0.05 (3) 10.31+0.29° 38.44+1.36 (1) 199.09+1.30°

MST1* 2.35+0.04 (6) 15.11+0.02° 31.33+1.11 (1) 185.69+0.18°
MST2* 2.37+0.09 (4) 14.33+0.05% 38.14+0.19 (1) 221.39+0.05%

P . a-ii*’n\ﬁ@/[mg/(min; mL)]\ _ %Hé’;ﬁ@/[mg/(h-nlL)] ‘

R AL B Wl 45T AR RAE Bl &% T @ AR

Sc32168 0.04+0.00 (1) 0.27+0.01° 3.68+0.05 (1) 13.30+0.15¢
Td1004 0.04+0.00 (2) 0.27+0.01° 3.38+0.05 (1) 14.17+0.05°

MST1# 0.04+0.00 (3) 0.28+0.00° 4.56+0.06 (3) 18.31+0.08"
MST2* 0.05+0.00 (1) 0.29+0.01° 4.55+0.07 (1) 19.71+0.10°

7E: #. MST1: 10°cfu/mL S.cerevisiae/10° cfu/mL T. delbrueckii; MST2: 10*cfu/mL S.cerevisiae/10® cfu/mL T. delbrueckii. “#5%
AR THENEHTRRBERGLEEIK. READEFERELEZFEE (p<0.05),
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Fig.2 Changes of g-glucosidase activity during fermentation of
cider by different inoculation methods
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Fig.3 Changes of pectinase activity during fermentation of cider

in different inoculation methods
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cider in different inoculation methods
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