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Abstract: The influence of different yeasts (BV818,ICV254, and CY3079) on the physical and chemical characteristics, phenolic and
flavonoid compound content, dynamic changes in antioxidant activities, and aroma components of three types of fermented Haihong fruit
(Malus micromalus Makino) wines were investigated. There was no obvious difference in the total variation trend during the fermentation
process of Haihongwine, using three yeasts, but there were some differences in changes in the level of each index. The total phenolicand
flavonoidcontent (915.8645.13~1066.85+16.44 mg/L and 31.60+1.32~42.6440.45 mg/L, respectively) of Haihong wines fermented by three
yeasts were significantly higher than those of the unfermented liquid,and those wines exhibited high DPPHe scavenging and reducing abilities.
Moreover, a total of 24 aroma components were detected from the fermentedHaihongwines,which primarily included alcohols, esters, and
carboxylic acids; the characteristic aroma componentwas 3-methylbutanol for all three yeasts.Among the three yeasts, ICV254 had the highest
glucose consumption rate,with ythe fermentation time of eight days, and the fermented wine obtained had high alcoholcontent, low residual
sugar, low acidity, and good sensory evaluationresults, while at the same time having high total phenolic and flavonoid compound content,
strong antioxidant capacity, and many aroma components. Therefore, ICV254 was selected as the fermentation agent best suited for fermenting
Haihong wines.
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Table 1 Sensory evaluation standards of Haihong wines

F H A W
EE. B, B BRGNS ESE, BLE R 18~20
. B, LA R RIS Gk 15~17
LG EF (204 B B, AR - o e
A Rk, HELRIEGAFRL 12~14
TR

230



MR BRI

Modern Food Science and Technology

2017, Vol.33, No.1

#EER
Bk, b 12 57VATF
RAEAWRT A, KA, FHFRA 28~30
RE. BERY 25~27
A4 (30%) RE. BEERY, 2ARE 22~24
RETE, RBEAR, XA 5 18-21
HFAXRE, BARE 18 5 VA F
AR, BAES. ARAR. BafiEo 45~50
FAntzlk, R, BREIN 40~44
#ek (50 %) B, thERR 35~39
WRER . SKORAR 30~34
BRI, F. CFE AR 30 5 AT

1.3.12 FIEL It AT

BARGETTHTK ] SPSS 22.0.0 HEREALFE 2245,
BHREMET 3 IEE, RVCTFIMEREE (x48)FR
No

2 GRS
21 BEURAGLRERHLE S LM T
B B B BT e B

-+ BV3I8
-+ CY3079

160 = ICV254
.|
< 140
= 120
W]M
g
g 80
W 60
40
20

012I£§AI1567891011121I3
TR B / d
B EXEIIEPSESENTN
Fig.1 Changes in total sugar contentduringthe primary
fermentation
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Fig.2 Changes in alcohol concentration during the fermentation
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SERITERE 1ICV254 IR IR I iR R 7 B .5 T I B
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PR m T S AN PIRIRERE,  [RIRS B3R 3 AT LLE ik
PRI RG B 2 B I FAHSC (p<0.01), IXJE T
RERR R T 20 L BOIAG . AHISL) ICV254 R 115k
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RIS B B M. — PP RE R AR K SRR & 7
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R HS SR RERE R AN 2 S R, U
F#RE 1ICV254 [FIRETRRE 1. TR & PP 41
MR EB TR, WREERR, AEER,
H13% 2 AT DA H = R R R B 1 (S 2 e
CY3079 KEAPI (L fe i, ICV254 RIEAPIIIRL
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WS B Z T HAD PRI RE, =R AR
RERSEEZREZE, HEEMNEIKKKA
ICV254. CY3079 fil BV818. —Fhf#EER B KIER
DPPH it /11F 4717.7249.33~5143.8911.43 umol Trolox
eq./L ZIA]. REAIEIERE /AR, B2 .

ZEA T RIL BV818 K DPPH % /LA K ik
JiR 85 B AR T H A P R B . 1ICV254 KT (1)
DPPH J&B% 1 CY3079 KREFNMZERARE, H
ICV254 KL IR /7 835 =T CY3079 KEAR.

*® 2 B RBREARIBUARIRLE

Table 2 Comparison of basic physical and chemical characteristics of Haihong wines

B TEAR Y% #HAEI(g/L) BB/(g/L) e BRI 5
BV818 8.26:40.04% 5.24:40.12% 5.82:40.05% 1.42240.002° 76.9
ICV254 8.3340.11° 5.1340.08% 5.68:4.05 1.50040.005" 81.7
CY3079 7.9940.06" 6.8540.07" 5.9140,02° 1.7640.007% 79
E: R FERR AT A7 2 F(p<0.05).
#* 3 B RIBEIEFREX DT
Table 3 Correlation analysis of Haihong wines
AR F A EARE  EEE BB & KB EEW DPPHHERH  ERD
BARE 1
A -0.99%* 1
B 09 0.83 1
EE -0.91 0.96*  0.65 1
BBy -0.16 029 -029 054 1
S 1] -0.05 019 -039 045 0.99** 1
DPPH %14 7 03 043 -015 066 099*  097* 1
TR 0.1 004 -053 031 097*  0.99* 0.92 1

7E: *p<0.05; **p<0.01.

x4 BLAREBENRE RIS EUARINELEEILEER
Table 4 Comparison of total phenolic and flavonoid compound content and antioxidant activity of Haihong wines

n BB B FEAAE
A I(mg GAE/L)  /(mgRutin/lL)  DPPH s&& 7 /(umol Trolox eq./L)  i&/& /7/(mg V¢ eq./L)
BV818 915.86:45.13" 31.6041.32° 4717.7249.33° 1002.95+11.96°
ICV254  1066.85416.91% 42.6440).45° 5143.89+11.43° 1146.63+12.66
CY3079 1039.47+16.44° 39.54:H.28° 5132.24+15.12° 1086.638.70°

iE: FIFIFERFAT £5 2% (p<0.05).

25 —HBEEHABEIREEA RSN

£

PR R AR A 24 RS, FoH
HEFSWH 12 Bl KBRS RS EAERR
11 Fp, BRI 3 Fh. BEIS O PRAIEES 1 F. B%EE BVS18
REAER PRI Y 15 PR Ssy, BERE ICV254 k9
TR Y 19 PP SURsy, BERE CY3079 At
W18 RSy, BERE ICV254 RIEFTEE SN
GC-MC & Btk L1 8.

TERER T, =R R AR &S A
5. BROEESN, —FURBATH 3-FIE T RS A
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1, 3-HE T HAT W BRI AL B T VAT S O REAE
R —FURBEN S A RS SIS AT, 2-H 5
BRI, K OB R A B E A S A~
(7)o = e Rk & A DN ) PRI RS A SRR T A
R, a1 CY3079 HATIINH I T BE A S
TEREROTIH, —FERER AN &SR
5 . BV818 Al ICV254 [IREEEH, BeISHIX&&
B ZIR B, 1 CY3079 HAHNT &8 2
¥R OHG, HEAAZMENES, HIRA NGRS
oo FERE S E R RERERNG 3 DL A B K R FRRRI
R, REZEE AW RMERE, WSRO
Fis HA P S, A A R T B AR
FA I BRSNS A =Pl R P AR 2D,
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KA, H =R E U R — s,

50

a6 O ®
42+ rd

8 38r-

g M4

5 30 ®?

| 26 1236 15,60 17.93

v 22h @5 b\ s

E 18+ 14 ]6 18

3 o]

[5) 14_

-
or &l Lol o
6F (% st ? 7 o 0O f @y Q*’?
2r 1 LL‘ a’ T se)  gNegipon 2y tL ‘w s s
024 6810 IWZO 23 242628 3032 34

Time / min

8 10V254 & BG4 SRIE SPME-GC-MS RETFE
Fig.8 SPME-GC-MS total ion chromatogram of aroma
components of ICV254-fermented wine

E: OB, QLM TEE, QOLE, @RBE, O2-FAA
Bf, ©3-FHACBTHE; OFRTHE, O3-FATEH, OTH
B, ©®34-2 FHAE, W23 T8, @i, BFHT
B, @ABE, BT B =08, (6K, O)RTE,
FH, 9RE.
3 g

AH T = FPAS [FI R BE R PR PR 2 5, I
W7 F KB (A2d) FfERRE (LD R KRR
FEARRIPERARAL . S AL S S E R PrE
R 77 B DA S = P B R TR v A S o B 22 7
RIAE RS AR SR SRR A R 2
EEERER] 22 5, (RS Tabn BEUE /N KRR
IRKHIANE], - [FI =Fhi B W PP e S A E AL 4
br SIS & & PrEEe ) ERERE R R

(p<0.05) . 2= [EI A VI BF 7t 2 BB B B Aol 35 5L %

P AR AR AL TR AR . BBy S M S PUA LR
() AR AARAR ], AR S Fabn B K
R AT AT DA I W R Rk R A st
()R FH Tk ke LU TR I B TR ) R TR S 25 R A B )
Y, PO RS R S 2 DL R BB T AR R
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Li N 2570 5 B, 10 oS 2 B3R E)
2 )& 59(302.83~1265.94)x10% mg GAE/g, 1
£ E)9(352.45~2351.74) x10? mg RE/g, HLARi&mI3E R
heEmiRE, HAEGREMIUEEN. EATR
HLL SR OREE T 2 A ST R
HAFBERER AR 2 22 5% (p<0.05), RI{ENVHI T
REGEE bR, e AP R T R e i v

(2l & &, {F 497.7~841.3 mg GAE/L 2 ], i/NT
Ry S E (915.8625.13~1066.85416.91
mg GAE/L), UiRHAEGUEMTE YR Jo T, LT SR
BT AR, FNEACHZmAERESES
DPPH S5 BR BE /7« 3 JiR 77 18] 47 75 B 5 25 (1) IEAH 2%
(p<0.05), X5 He G M50 1Ll b 2 iy 2 S Al
DPPH 58 11 FRAP B 2 A f74E .25 1IEAH 9S8
he M3 3 ATLLAEH, —RhEERER BN I
DPPH 5 % /1 4717.72+9.33~5143.89+11.43 pmol
Trolox eq/L(ABEAE 2 L, FITH 500 g, #55
DPPH 7 % /7 9(1.89~2.06)x10? mmol Trolox eq./g
DW), SibJE SR/ R 1002.95411.96~1146.63212.66
mg Vc eq/L. % DPPH {4 /1°4(1.35~3.81)x10™
mmol Trolox eq./g FW, K2 3t 4.06x107
mmol Trolox eq./g FW, ZE/liVIA 2.36x10% mmol
Trolox eq./g FW, ZEFAAHE 1.52x10 mmol Trolox
eq./g FWEBL, I bLAsest ST AT Ao SRR LA 2
SR AT . AEELAA TR 21 S0 5 25 i 4
g R 5 PrE A RE TR 158 RAT AR — 2B 1t
Fo
[N P B T oS SRR B S 2 R R OR 52

o e O o b A = R B A B R R R P
BRI, BTG HS AN, SRR IR S %
HEFA &Sy . Attt SPME-GC-MS J7i%
SEVENE T =R R B & Sy, HEROR AR,
A ERRLIRIE R, FRHEEDL 3-FI3E TN —=#1
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XRS5 KRB ER T 2 LLIER GC-MS 4%
AR, TERE—BIIFIT.
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