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Application of Glycosidase from Hanseniaspora uvarum on
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Abstract; The potential of glycosidase from one selected Hanseniaspora uvarum strain to enhance aroma
of Pinot Noir dry red wine was evaluated. The tolerance of glycosidase extract obtained from this isolate
was assayed in winemaking-like conditions, and the activity of glycosidase was expressed by (-
glucosidase. Normal harvested Pinot Noir grapes in Yangling of Shaanxi Province, China, were de-
stemmed and crushed, and then the crude H. wwarum glycosidase was added to the must prior to alcohol
fermentation to make dry red wine. The treatment with commercial enzyme preparation AR2000 and that
without adding enzyme were set as comparisons. In April of the following year, aromatic components of
wines were detected by SPME — GC — MS, and the aroma characteristics were quantified by a trained
tasting panel. The results indicated that glycosidase from H. wvarum showed a relative stability at acidic
pH as well as tolerance to ethanol and glucose. The enzyme treatment gave wine more complexity and
greater amounts of aromatic components. The AR2000 treatment strongly encouraged the release of
varietal compounds in wine, such as terpenols that presented as fruity and floral, and C4 compounds that
were responsible for green trait. Additionally, the AR2000 treatment also improved alcohol and ester
contents. In contrast, the treatment with H. wvarum glycosidase yielded wine with the highest level of
C,;-norisoprenoids and some terpenols, but lower contents of C¢ and higher alcohol compounds. Finally,
wine sensory analysis revealed that the treatment with H. wvarum glycosidase gave wine more complex and
elegant aroma, with much temperate fruit, berry, and floral characteristics, whereas the AR2000
treatment yielded wine with prominent green characteristics. Therefore, the glycosidase of H. wvarum has
the potential to improve quality of wine aroma.
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Fig.1  Colony morphology of H. uvarum strain on WL
medium agar plate (72 h old at 28°C) and its cell morphology
following Gram staining (10 x 100 times )
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Tab.1 Concentrations of volatile compounds detected in sample wines by GC — MS
(i3 W/ (mge L) X
A T T s g (kI
1T 1392 8.919+0.527*  15.200 £0.963>  25.578 +1.241° 8 mg/L B R A B Fiok
e (E)-3-C-1-8% 1401 0.619£0.014>  0.702 +0.022¢ 0° 0.4 mg/L HE Hy
(2)3-C0%-1-B 1415 2.585+0.144"  1.760 £0.152*  5.43720.261° 0.4 mg/L =
(Z)-2-C4%-1-B% 1435 0.538+0.011°  0.382+0.008" 0° 0.4 mg/L L
HREESALY 1448 0.295+0.018°  0.030 £0.002°  0.167 £0.010> 0.5 mg/L O, Ak
L 1600 0.049 £0.003*  0.102+0.013>  0.157£0.009°  0.025 mg/L BRER IE R
—_— ZHRMLREEEE 1606 0.017 £0.002°  0.061 £0.004"  0.089 +0.006°
- A-FAUMEEE 1633 0.111£0.007°  0.065£0.006*  0.154 £0.007¢ 0.11 ~0.4 mg/L ARk, T
Y i 1814 0* 0.083 £0.004°  0.066 +0.003>  0.03 mg/L PR,
B 2058 0.043£0.002>  0.036£0.002*  0.037£0.004* 0.7 mg/L ARk MRS MoK
I B-LB W] 1574 0. omf 0. 005¢ 0.002" 0.09 pg/L %%5’; e L
B-KIE 1832 0.002° 0.008" 0.002° 0.05 pg/L B BRRESL B3 T45
p il 1896 0* 1.500 £0. 139" 3.920£0.128° 200 mg/L A1, Nk
AR KRB 1931 70.556 £2.502*  79.998 +2.637"  87.563 =1.911° 14 mg/L pis
BERMWR  2,4- AT IR 2330 0.160 £0.017*  0.475£0.028"  0.980 £0.106° 0 ~0.2 mg/L i}
s 2, 3- Ak ITER 1643 0* 0.410 £0.022"  0.458 £0.029° 50 mg/LL ATy s
3-FHIgHE-1-AEE 1738 0.050 £0.007*  0.089 £0.005"  0.095 +0.008" 1.0 mg/L A4, KR
fit 83.945 +3.237%  100.906 £4. 007>  124.705 +3.723°
1-p 1036 7.884£0.233*  9.006+0.177°  10.007 £0.408° 50 mg/L il B
BTR 1108 30.047 £2.201°  25.600 +1.355*  52.566 £3.685° 40 mg/L s, g
1-THE 1165 1.878 £0.041®  1.291£0.012*  1.324 £0.017° 150 mg/L, iR, B, AR
g B 1230 129.75£8.616%  150.071 £8.014" 168.131 £6.625¢  30mg/L  Fif, WK, Wk, B
3-ZHH-1-EE 1409 0.002* 0.007" 0. 002° 0.1 mg/L
1-E 3 1449 0. 002° 0.007" 0. 002" B AT R
2,3-TTE: 1598 1.585+0.014*  3.521£0.008°  2.514+0.016" 120 mg/L el WS fh ek
J I a1 1981 0.014£0.002°  0.041£0.001"  0.04120.001"  LOmg/L  EIKIEAEE, kLT
LRI 885 20.571 £3.028*  23.015+0.853"  27.52£0.979" 7.5 mg/L W
CERSTEE 999 0.17220.014°  0.190£0.011"  0.2470.013° L6 mg/L B B R
TERCE 1026 1.233+0.087"  0.964 £0.102°  1.937+0.173°  0.02 mg/L TR, B A
KBRS CERSRTE 1132 0.82420.049°  0.779 £0.048%  1.338£0.021>  0.03 mg/L W WA
CRRZEE 1244 0.195+0.014>  0.224£0.012"  0.156 £0.012*"  0.014 mg/L T3, F B8, HEF
[[iES ZECH: 1287 0.038+0.001>  0.008+£0.001°  0.055+0.004° L 5mgL EE A AL
VRO 1446 0.479£0.021°  0.547£0.077°  0.74120.083"  0.005mg/L  HF fFE wF, Mok
BBOEE 1651 0.031£0.001"  0.085£0.003°  0.020£0.001° 0.2 mg/L B e B13E
SR M 1701 6.806+0.194*  10.196 £0.237" 10136 £0.718" 200 mg/L F IR
9- BB 1711 0. 002° 0.007" 0.008¢ 0.1 mg/L i
AR CEE 1849 0.007¢ 0.013" 0.016 0. 001° 1.5 mg/L BRSO h
ST 1618 0.014+0.001*  0.096 £0.005°  0.072£0.007" 8.1 mg/L [
HRWTR o 1863 0.873£0.031°  1.200£0.018°  1.140£0.022"  0.42mg/L Wi, SR
iR 2083 5.060 £0.154*  6.230 £0.107"  6.609 +0. 149° 0.5mg/L  JEIhE, HIBANR , U3 , BRI
fit 207.467 +14.702* 233.098 £11.041° 284,582 +12. 935"
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time on B-glycosidase activities of H. wvarum
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Fig.3 Varietal compounds loadings and wine samples

distribution in the first two PCs

2.2.2  REREHFESESY

PERTTRE AR T F 8 Fl i 215 11 RS A
3 FlIE WA, & B T SRS BT R R A B
207. 467 233. 098 284. 582 mg/L, mklE o5&
A R4 R 1 80% LA I+, AR2000 i b FHAE 5y
Hh S RS T R LR (. RIBEREAU
25 RSN AR T 300 mg/ LAY o 2 e £ 444 i 4 2
TG 2, T T 400 mg/L WA 25 B0k
ASZIG I AR2000 A R A g 20 I B i B, ) RE
PTG 25 7R P G, R T R I S R
(AT o 6215y o 2 A 2 G T B
Wy, REMR T 36 280 T /K SR AN B R R L AR,
B Ak BRGNS R G A S R B
(e i o T LR, B S e DR IR AR
S O () A T 4 200 T R A L 3 s L g U S Ik
R Sz b TR B TR B S B T
AR2000 AL FPTAE 5 BB 7

P 4 B TR AT 4 R T AL B R I
SRS R, T DL b B N T R R
. AR2000 Fifj b 5 AR 43 TR 2 L v S B F BT A
IRt b T PC1 B IE 1) 3% , 26 % R Ab BT 1
K R P RS A E A B AR, i 5 FIA 260050
S P T4 A T R 0 T o ) LA D R A
BN 1S PS5V AAT . D e e R T A B
{37 F PC2 (9 1F il 35, (LGN T © R LT L 24 1R £ T
12 R A5 i

B K M S5 - A2 T A AL DU I AR T T A R 4 29 1 4 285
151
S B
1L0F BMLR P Tom
. ES I G S €237 1%
e -3 STme
_ CRAM CR st — o
05 IEER 0 IRL
- F o 7 b2
g
g of R
25 TR ¢ FMLA
g ® 1PN
oslh Zﬁzzﬁ:&&a. ® AR2000R 11
> [x , LA
. T TRz mz® S
. . sZMEN .
-1.0 -0.5 0 0.5 1.0 1.5

PC1(57.87%)
B4 2 A F2 i b A e A A (R R A
Fig.4 Fermentative compounds loadings and wine samples
distribution in the first two PCs

2.3 HEEESHIE

PRI A URHIE R R AL T 4 R LI S,
TEAN ) 40 3PS 4 1] 22 52 1 53 #r 45 2R 4 78, AR2000
AE BRI AR AT PR IR M (HAE B IR B, 3K 15
eI Cofb B YRR KA 5% 5 DU B BB
TREAL B I TR A AT NIRRT R AR,
A sk B A A T SR AR R A
i FAE IR

I B

90
I 80 o
e 0 A
60
50
40

THHER i

A

%y C

T

A
------ X —— A LD TR -« - AR2000 5]
B %7K Fa=0.05

5 PRI A A [ b B R A U E AR Y
AR BEH MF(% )
Fig.5 Quantitative value MF (% ) of aroma characteristics

from different treatments of Pinot Noir wine
3 HRiE

LI % A DU B R I OB i LA R
U PR R 7 T PR PR IE I o IO FH I R Tt
A7 L% TS 1) A T A D10 T2 R e T e 7K
i A B RO RE T 724 155 T AR2000 M 4 i il
A AE K i A ORI A S 0 A B, 2l ik
R PRI IR — LU I SO B 7K, X Cg
PG VIR A ARV 55, AT 384 100 7 e 11 1143
A ACRIIERFAE . I, D01 3 40 1A DU 15
B PR R Tl LA 2 G e A TR ) L T



286 VSN A1 R S S ¢ 20164

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2 % x #t

GUNATA Y Z, BAYONOVE C L, BAUMES R L, et al. The aroma of grapes. I. Extraction and determination of free and
glycosidically bound fractions of some grape aroma components[ J]. Journal of Chromatography A, 1985, 331.83 -90.
RODRIGUEZ-BENCOMO J J, SELLI S, MUNOZ-GONZALEZ C, et al. Application of glycosidic aroma precursors to enhance the
aroma and sensory profile of dealcoholised wine[ J]. Food Research International, 2013, 51(2) :450 —457.
CABAROGLU T, SELLI S, CANBAS A, et al. Wine flavor enhancement through the use of exogenous fungal glycosidases[ J].
Enzyme and Microbial Technology, 2003, 33(5) :581 —587.
MATEO J, JIMENEZ M. Monoterpenes in grape juice and wines[ J]. Journal of Chromatography A, 2000, 881(2) ;557 —567.
LOSCOS N, HERNANDEZ P, CACHO J, et al. Release and formation of varietal aroma compounds during alcoholic fermentation from
nonfloral grape odorless flavor precursors fractions[ J]. Journal of Agricultural and Food Chemistry, 2007, 55(16) :6674 —6684.
DUCASSE M A, LLAUBERES R M, LUMLEY M. Effect of macerating enzyme treatment on the polyphenol and polysaccharide
composition of red wines[ J]. Food Chemistry, 2010, 118(2) ;369 -376.
JOLLY N, AUGUSTYN O, PRETORIUS S. The role and use of non-Saccharomyces yeasts in wine production[ J]. South African
Journal of Enology and Viticulture, 2006, 27(1) ;15 -39.
LOPEZ S, MATEO J J, MAICAS S. Characterisation of Hanseniaspora isolates with potential aroma-enhancing properties in muscat
wines[ J]. South African Journal for Enology & Viticulture, 2014, 35(2) : 292 —302.
B, 2, AR, S R RCLL I BEWE T R K AR O R R A OB RO SE LT ] A ML, 2014, 45(12)
249 —-254.
TAO Yongsheng, MU Han, LI Guo, et al. Catalytic hydrolysis of aroma glycosides in Meili young wine using glycosidase from wild
Rhodotorula mucilaginosa [J]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(12) ; 249 —254. (in Chinese)
e, kAR SC. R T AL A T E Y A ENE AT [T ). PR, 2007,16(5) <214 - 217.
ZHANG Xiao, ZHANG Zhenwen. Qualitative analysis of aroma components of Pinot Noir dry red wines [ J]. Acta Agriculturae
Boreali-occidentalis Sinica, 2007 ,16(5) :214 —217. (in Chinese)
PENG C T, WEN Y, TAO Y S, et al. Modulating the formation of Meili wine aroma by prefermentative freezing process[ J].
Journal of Agricultural and Food Chemistry, 2013, 61(7) :1542 — 1553.
LUWY, LINGQ, YUHL, etal. Facile synthesis of alkyl B-D-glucopyranosides from D-glucose and the corresponding alcohols
using fruit seed meals[ J]. Journal of Molecular Catalysis B: Enzym. , 2007, 44(2) .72 -77.
KRISCH J, BENCSIK O, PAPP T, et al. Characterization of a B-glucosidase with transgalactosylation capacity from the
zygomycete Rhizomucor miehei[ J]. Bioresource Technology, 2012, 114,555 —560.
CHEN L, LI N, ZONG M H. A glucose-tolerant B-glucosidase from Prunus domestica seeds: purification and characterization
[J]. Process Biochemistry, 2012, 47(1) ;127 - 132.
TAO Y S, LI H, WANG H, et al. Volatile compounds of young Cabernet Sauvignon red wine from Changli County ( China) [J].
Journal of Food Composition and Analysis, 2008, 21(8) :689 —694.
TAO Y S, ZHANG L. Intensity prediction of typical aroma characters of cabernet sauvignon wine in Changli County ( China)
[J]. LWT—Food Science and Technology, 2010, 43(10) ;1550 - 1556.
HERNANDEZ-ORTE P, CERSOSIMO M, LOSCOS N, et al. The development of varietal aroma from non-floral grapes by yeasts
of different general J]. Food Chemistry, 2008, 107(3) ;1064 - 1077.
BOIDO E, LLORET A, MEDINA K, et al. Aroma composition of Vitis vinifera Cv. Tannat: the typical red wine from Uruguay
[J]. Journal of Agricultural and Food Chemistry, 2003, 51(18) ;5408 —5413.
ESCUDERO A, FARINA E, CAMPO L, et al. Analytical characterization of the aroma of five premium red wines. insights into
the role of odor families and the concept of fruitiness of wines[ J]. Journal of Agricultural and Food Chemistry, 2007, 55(11) ;
4501 -4510.
FERREIRA V, FERNANDEZ P, PENA C, et al. Investigation on the role played by fermentation esters in the aroma of young
Spanish wines by multivariate analysis[ J]. Journal of the Science of Food and Agriculture, 1995, 67(3) :381 —392.
SELLI S, CABAROGLU T, CANBAS A, et al. Effect of skin contact on the aroma composition of the musts of Vitis vinifera L.
cv. Muscat of Bornova and Narince grown in Turkey[ J]. Food Chemistry, 2003, 81(3) :341 -347.
RIBEREAU-GAYON P, GLORIES Y, MAUJEAN A, et al. Varietal aroma[ M] // RIBEREUA-GAYON P, GLORIES Y,
MAUJEAN A, et al. Handbook of enology. Vol. 2, the chemistry of wine: stabilization and treatments. New York: John Wiley
and Sons Ltd. , 2000 .187 —206.
SUMBY K M, GRBIN P, JIRANEK V. Microbial modulation of aromatic esters in wine: current knowledge and future prospects
[J]. Food Chemistry, 2010, 121(1) .1 -16.
ROCHA S M, COUTINHO P, BARROS A, et al. Establishment of the varietal volatile profile of musts from white Vitis vinifera L.
varieties[ J]. Journal of the Science of Food and Agriculture, 2007, 87(9) :1667 —1676.
FIA G, CANUTI V, ROSI I. Evaluation of protential side activities of commercial enzyme preparations used in winemaking| J].
International Journal of Food Science & Technology, 2014, 49(8) :1902 - 1911.


http://dx.doi.org/10.6041/j.issn.1000-1298.2014.12.037

