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Analysis of Browning Factors in Low-alcohol Zaosu Pear Wine
and Its Effect on Volatile Aroma Compounds

ZHANG Xu YUAN Qian LI Jiaxin YU Baihan YANG Xueshan ZHU Xia
(College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: The low-alcohol Zaosu pear wine was prepared and stored at 4°C and 25°C for 60 days
respectively to investigate the changes in browning factors and volatile aroma compounds. The activity of
polyphenol oxidase, peroxidase and phenylalanine ammonia lyase, and the content of total amino acids,
reducing sugar, total phenols, 5-hydroxymethylfurfural as well as the browning degree were measured
every seven days during the storage of wine samples. The volatile aroma compounds in pear wine were
detected at the end of storage by using SPME — GC/MS. Results showed that the POD activity of Zaosu
pear wine was rapidly decreased and the content of total amino acids and polyphenols was reduced by
62% ~70% and 23% ~31% , respectively. Meanwhile, 5-hydroxymethylfurfural content and browning
degree were constantly increased during the storage of pear wine. The evolutions of total amino acids,
polyphenol, 5-hydroxymethylfurfural and browning degree were perfectly fitted to the zero order kinetic
equation. Correlation analysis showed that total amino acids, polyphenols and 5-hydroxymethylfurfural
had a significant impact on the browning of pear wine. The content of terpenes, esters and carbonyl
compounds was increased, while the level of higher alcohol and volatile fatty acids was significantly
decreased in wine samples after 60 days of storage. The correlation coefficients between 15 key aroma
compounds (OAV >0. 1) and the main browning factors were greater than 0. 8. The research results had
potential application value for controlling the browning of Zaosu pear wine.

Key words: low-alcohol Zaosu pear wine; volatile aroma compounds; dynamic model fitting; non-

enzymatic browning

s B 2024 -01 19 &[] A A 2024 —01 —30

EEWA: HEKARRIAI M X EL4 T H (32060581 32260637 ) | H it 248 #2470 ™= Ml & e & 4: 35 H (20180820 — 08 20180820 — 07 ) F1l
HR AR K2 HNFIFE H (GSAU — 71 - 2018 -8)

TEZF RN P (1999—) WA, ERNF AT AT/ R0 it BT ST, E-mail : 542409298 @ qq. com

BIEEE: E(1977—) L, #%, 350 575 44 55 70 255 T UK 5 SR #2057, E-mail ;. zhux@ gsau. edu. cn



452 B 1 R A= S ¢

2024 4

0 3

T IRBL (Zaosu pear) 1 H R4 A 55 — RIKR
GV SR RS S T,
RLER A R SE I RE L), B RS 1 E
FMZFME . BT, R ERERLAY T 50 2% 22 LU
BEEL S L (H 20% 2o A5 A KA B AR T A6 SRR R
WO AR X R vh 5 | A i S AR SRR B o
T R ERALA: RS A (RS /N T
7% vol ) it Fisf ivi Fr) AR TSt SR30Y , Bk 6B A 1 2 5 4 A1t
o AR ITE M R B AR R T DUSE A B
P BT IEL, SR, R ALI 7R R (8] 25 5 7 A
W72 0,20 8 I, AN S5 M 9 A A 0 it J5 T L
PR T AT E TR, Joik A A R LR 18

TP S — 00 KB R RO SO0 1Y 52 2%
At . Hoh 2 W A AL B (Polyphenol oxidase,
PPO) i A AL ( Peroxidase , POD ) 114 PN % R fift
4 I¥§ ( Phenylalanine ammonia lyase , PAL) J& bR 5
T oAl b PR WO 46 A8 1y T A W A — s
# X PPO (POD \PAL 52l 548 A8 i C R AT T
WEgE . SCEk[6 - 91 MIAFST T 4 2 W b
5-5 F AR (5-HMF) 5 £ DL RV 5 it 2 5 4 78 1Y)
Ko

SR 78 Je AR (358 7 A AN AT i 25748, i
SRR S 22 A HLIR 7 1 S L R
(H,0,) 716 N 25 5 AL AR DL (TR . 2R o 2%
BRI AR A, — B AL A WA
SN UV o =K A N A AR sl K R i % N
AR S SR, WA 2 A, R A AL
W7 AT BB 23 7 A B 0 52 A A R, 1S 0 R 2 X
R RVATITE , HUR AT R SR S AR AT T —
FE MR (O R BRI 4 AR B 7 K FESMAE
Yy 7AE A B AR S 5T 38 53 R ik

ARSI BRAL N TR, HE b R 58 0P RS I
J& A3 BITE 4 25°C TR BB 60 d, & 1 BURE 73 B
AV T B IR AL 1% T £ A A Tl O 4 28 S g Bl o A
BN ACE Y, 73 Hr 0 B AR R IR AL 46 8 Y
BT RO R N 5 E G W Z M BT
TEVR 8, DU A 20045 ) 7 IR A7 1) 46 2 42 (AL 2R e
MR R AR S

1 %

1.1 #el5ik5H

FERAL 0BT 2023 4F 9 I B HIN A =485
A=A 7, Pt il BE v L T BRI TG 43 7 R S
TR W . BT B BTk B 87. 55 o/ L i

i

9. 1°Brix, BRI EHRE 3. 58 ¢/L,pH {H 4. 01,
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Tab.1 Physicochemical indicators of Zaosu pear wine

o LI 2T
Mippod s 4°C P73 60 d 25°C 3% 60 d
AR/ (g L") (0.60 +0.10)* (0.73 £0.06)° (0.62 +0.02)°
Wk BE/ % vol (6.57 +0.01)*° (6.52+0.01)" (6.49 £0.04)"
pH 14 (3.60 +0.01)" (3.62 +0.01)" (3.66 +0.01)*"
BERFRE/ (g L) (3.51+0.01)* (3.47 £0.01)" (3.35+0.01)°
R/ (g L") (0.63 £0.01)" (0.64 £0.01)® (0.65+0.01)*°

TE R R T B G A Rl P RER R AL BRI 22 5 .25 (P <0.05) . Rl
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70% ,56 d B ,2 Bl B R IR AL TP 2 S5 R o o Uk
A3 256. 69 202, 36 mg/L, A5k 2 53 2% (P <
0.05), HytbFeBA, Il B bk vy , 20 SE TR 5 3 T
e PR RN R K

A T 2 5 WAL RN R AR AE R R

B —a— 4T —e—25C . T00g —8— 4 ——25C LOr ey ——25
7600 - 7091
¥ =
& 500 g 08t
% 400 Ea 07
= =
f\g 300 [- “f&j 0.69
jﬁ: =
& 200 F & 05
pic! -
100 1 1 1 1 L 1 1 I 044 1 1 1 1 il 1 1 I
0 7 14 21 28 35 42 49 56 0 7 14 21 28 35 42 49 56 0 7 14 21 28 35 42 49 56
i iE)/d i /d i fal/d
(2) PODIE ] (b) BEKR (OFYt
008 —— 4T —e— 25 5060 ey —e—25t 09F ey —e—2sC
S 05f 0.08
=
04 0.07
< 5
03 < 0.061
o 0.2 0.05
= [
Eorr 0.04 |-
=
180 1 1 1 1 1 1 1 | lfl~v | 1 1 1 | 1 J 0.03 1 1 1 1 1 1 1 ]
0 7 14 21 28 35 42 49 56 0 7 14 21 28 35 42 49 56 0 7 14 21 28 35 42 49 56
i) /d R /d i iEl/d
(d) BB (e) 5-HMF () WA
P FLERALI I i3 i) 485 722 R~ B vl A B (9 84k
Fig.1 Changes in browning factors and browning degree during storage of Zaosu pear wine
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A7 MRS TR L pH R K 433 B A R 1 i
W 25C IR AT S-HMF i v 14 it % 1 ]
B T 4°C TG A b 5-HMF 7EHij 42 d i

HA, EAgig (K le) . W45 I, 2 Fh BLER
AU 5-HMF Gk B2 450 FF 15% Fl 46%

R 72 ] FIROGE Ay Ron , Ay 8K, 18
ASFR ™ Y 4°C TR P R R BR AL AR T ~
28 d WA RS 28 d J5 B3 LT 25°C I
FECAY LR AL AR b Ay BAE RS BT (K1),
5-HMF iz i B i A8 fh i 34—
2.3 BTEFTLUNNNFERLE

3 o g ST KR AR A AT B A AR AR A
By FOETEA T i HL IR ALt A2 v 4 A8 B 2 4L
ISR o B 12 07 R D LA 1Y S B A T ik
P55 30 114 B BRI vy JOT S 1 S I e T L R AL
FEI 80 [H]) POD 3 ) 48 Ak 5 i [ % Jot 2t vk i A2 4k
SR BN AT S ) ARG . Tk 2
JIaR el 24 R ot e R B L M B A R B L S-HMF
JoT i TR R A AR B R 2 M R SR A RS N
KB Ty 2R, AR B R R R S R
B R B R ¥R/ T 0. 871, FREMIAHUR R
it



5512 1) KT A AREE R BRALI A AR R T 43 B SR R PR SRS W 1 BT 455
x2 DHHESHEHIRBRRE IS E D RN T
Tab.2 Dynamics parameters of physicochemical indicators during storage of Zaosu pear wine
£zt M/ C Bl ) A EREE
Ay K R
LR T B 4 TR 676.47 £0. 18 -50.8271 +5.946 4 0.900
25 ES73 676.47 +0. 18 -56.3831+2.6895 0.982
R 4 T 294.33 +4.71 -8.0000 +0.8018 0.924
) 25 =273 294.33 +4.71 -11.4556 +0.8454 0.958
. 4 573 0.0150 0.0159 £0.003 1 0.762
5-HMF Frik ki 25 B 0.0150 0.050 3 £0. 005 51 0.911
— 4 =273 0.045 £0.01 0.003 7 0. 871
e 25 T 0.045 £0. 01 0.004 1 0.914
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Fig.2  Correlation analysis between indicators in

Zaosu pear wine samples
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Fig.3  Principal component analysis of browning degree
in pear wines stored at different temperatures
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= o6l SRR 28 ) B Bk BE 42 0 1 T 46.34% Rl
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Fig.5 VIP value of impact of various Zaosu pear wine

indicators on browning degree
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