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Breeding of High Yield p-glucosidase Yeast by Mutagenesis and Its
Effect on the Aroma Characteristics of Rosa roxburghii Tratt Wine

LIU Xiaozhu, ZHANG Yuanlin. LI Yinfeng, YU Zhihai. HUANG Mingzheng

( College of Food & Pharmaceutical Engineering, Guizhou Institute of Technology, Guiyang 350000, China }

Abstract; To analyze the effects of f-glucosidase on the aroma characteristics of Rosa roxhurghii Tratt (Rosa roxburghii)
wine, a strain of Wickerhamomyees anomalus (W. anomalus) C4 producing f-glucosidase was used as the starting strain,
and its f-glucosidase activity was further improved by mutagenesis using ethylmethanesulfonate (EMS). R. roxburghii wine
was produced via pure or mixed inoculatation of W. anomalus or together with Saccharomyees cerevisiae. The fi-
glycosidase producing ability was examined using p-nitrophenyl-f-D-glucopyranoside colorimetry, Headspace solid phase
microextraction (HS-SPME) and gas phase mass spectrometry (GC-MS) were performed to determine the volatile aroma
substances of each group of R. raxburghii wine. A mutant strain W.anomalus E3 with stable fi-glucosidase produced activity
was obtained using the mutagenic agent EMS, and the enzyme activity of W.anomalus E3 was (55.05+1.74) U/L, which
increased 31.70% compared with the starting strain W.anomalus C4. f-glucosidase activity increased gradually, reached its

maximum at the 10th day. and then decreased rapidly during the fermentation process of R, roxburghii wine. Inoculation
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with W.anomalus C4 and E3 could reduce theacidity wvalue including total acid, volatile acid and pH of the R
roxburghii wine, and the total sugar content was also decrcased. Morcover, inoculation with W.anomalus C4 and E3 also
regulate the aroma characteristics, such as increasing the volatile ester and alcohol content and the OAVs of the main aroma

components. Therefore, it was helpful to regulate the aroma characteristics and increase the complexity and richness of the

R. roxburghii wine when inoculation with W.anomalus strain producing f-glucosidase.
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OAV = C,/OT, & (3)
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Fig.6 Changes of f-glucosidase activity during the
fermentation of Rosa roxburghii wine
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eSS e pl Il s o2 L P Nibas e 1L et 2 SRR 1 (AR
Ye 20 R i fh W.anomalus )} 5 S.cerevisiae
TR 2 BEAYSE S (Cider ) S0P & 4 (2 B 4 Y S B
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Fig.7 Electronic sensory properties of R roxburghii wine

2.5.4 fBLHLMEEMET SR R HS-SPME-
GC-MS Jy ik o 17 45 21 00 B HLI % 22 MR & U i
FASE SR S cerevisiae X 16 72 P HL L oG
T A FE Ve Y B Rp2E e, O 26 B HERP Wano-
malus C4 FIERTE E3 788k 42 B ) B B9 4% M 1l
BN = W anomalus C4 2, W, anomalus E3 £H .
8 cerevisiae X16 + W, anomalus C4 2l . 8. cereviviae
X16 + W. anomalus B3 214150y 46, 47, 56, 48 Fh

il 2 b 5 0 45 208 A 1 SR W v o B 1)
T, R HAAE T AR RS 38R W anomalus 1]
5 G IR B AR P RS T U S e h, Hop g
Fhalifh W, anomalus E3 20 RBL LG NESE /T E 5
td . SR LR R R I R P o RS
&tz —, BATHS | SR F& bk, M(H 150 mg/L Zc

AR RA IR

Table 1 Physical and chemical indicators of R.roxburghii wine
£ 51 PR pH SR (L) A (L) HRR A (L)
S.cerevisiae X16 12,1 0:14 3. 200,03 12.5940.07 3.6940,02 0.70£0.02
Woanomalts C4 11.9+0.25 343+ 0,027 O 88005 3424008 0.62+0.02°
W.anomalus B3 11.6+£0.33 3.43 20,03 0730027 3.46+0,02° 0.61+0.02"
S cerevisiae X106+ W anomalus C4 119021 341 40,02 081003 3.41=0.05" 0.64+0.02"
8. cerevisiae X106t Wanomalus E3 118012 343 40,027 09140047 3.46+0.06 0.62+0.02°

T = Hn e R B, P<0.05
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Fig.8 Volatile aroma compounds contents of
R.roxburghii wine

8
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kst S EnHERD W anomalus C4 Hitk. E3
T e S T B A R SR cp A PR 2 L B
HrE 2 I A a, BEIR R A v me s S an(E 8) .

B e VIR e | B AT I S R S
0 OAV B, MO FATT A T 22 A =0T B A0 751
FEETTHRAED . OAV KF 1 i, Rk SRt
AT LTk 22, B2 OAV AT 1. iZlbSd
AT ANREE AL D, S cerevisiae X16 Alifhk
B2 BL T OAV KT 1 itkS a2 12 b, R
W.anomalus C4 WA REHELER OAv T 1 0k
LA 18 Fh FEFREP W anomalus E3 R A EE L
W OAV K 1 eSS N 18 Bl HaliFh S, cerevisiae
X16 5 W. anomalus C4 Rk % EERELEN OAV K

F2 AR R AU KR IE G4 OAV fH

Table 2 The odour activity values { OAVs ) for main compounds of R roxburghii wine fermentation with different yeasts
5 ME:EH-: I (mg/L) = OAV =
b 8 cerevistge X16 W, anomalus C4 W, anomalus EX 8. cerevisige X16 + W, anomalns C4 8 cerevisioe X106 = W, gnomalus E3

| LA 3 0.91 118 1.33 0.81 0.68
2 PR 10 2.01 233 3.04 1.95 1.43

3 g [ 366 3.45 3.07 1.45 1.05
4 RIM 75 0.12 0.23 0.20 0.22 '

5 g 0.02 / 41.3 58 36.75 50.25
6 AZFE Lo 6.61 6.03 6.90 817 6.30
7 B 110 / 807 5.90 6.74 446
& IE SR 0.40 .33 i/ 17.12 431 /

v R 60 / 2.62 / 114 /

10 B .80 ' / 2.65 166 1.63
1 LA 0.67 | 12.03 21.56 14.46 2231
12 ZMRTE Le0 (IS 1.23 1.35 1.66 1.20
13 LEREE 016 382,31 543.79 515.93 570,19 S08.56
14 ZREAELNE 180 7.63 591 9,75 9,06 8.09
15 LAELAE 12 ' 182 1.85 2.54 2.07
16 TR 0.08 278 27.15 2288 3323 27.26
17 CRELMR 0.08 516.61 66851 58578 59199 482.20
18 FRELMR 0,58 $37.62 1054.66 1031.97 932,42 761,21
19 FHELE 0,50 954.99 732,26 106686 §97.37 722,68
e W N 3.50 8.43 746 / / /

21 HEHEZE ool 6118 204 684.50 751.20 814
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Frayie A 188, LRI EEFN S cerevisive
X16 5 W. anomalus B3 A EFHIRLALE OAV K
T e s 16 fl. SHERR S cerevisiae X16 #
HALE, $86Fh W, anomalus 0 i35 BNZ5ARIEE . 1E 28
ZIRSHIREE . ZBRNE . LM O RS HF LG a
OAV. I, FLEE A BR LS ¥R OAV TEIEFRE W
anomalus 2P IH R FRITEE 2.
3 Hig

e I fle 2175708 71 F B 9% 2L 1, %7819 31— R
7B e B TT T R E R, B TR M (55.05+0.74)
U/L MY 545 ER Woanomalus E3 . Y5 W.anomalus C4
FERA ., Woanomalus E3 FIEEERHEEEE T 31.70%.
L1 L S e EE L LR, Wanomalus f-78 A7 R
TP R O, S5 10 4 IR E| O, AR IS R TR IR
Fe®l W, anomalus C4, B I S22 Bk E3 vl BT
BRI ELER Be & A, PR E I pH TENINRREE
(L B bl 5 Bt [RIRHA o] B R SRy v e Y P il
s B L RIS RS B DL A RS A AL
WPEMECOAV) o R, 2 5P 7™ p-% & Bl 1 i W,
anomalus FEERAT W) 10907 00 B A9 FURe e, B
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