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Abstract: [Objective] To explore the variation patterns of non-enzymatic browning-related substances and indicators in Saimaiti apricot
wine under different storage conditions, and the effect of these patterns on the wine body quality. [ Methods] The apricot wine made from
Saimaiti apricots in Kashgar, Xinjiang is used as the test material and preserved in three kinds of dark conditions: low temperature (4 C),
normal temperature (20 ‘C), and high temperature (38 °C). Then, the physicochemical indicators are measured every 10 days, with the 0-day
as reference (CK), to analyze the variation patterns of apricot wine quality during storage. Finally, endogenous factors leading to non-
enzymatic browning are resolved by combining with the path analysis. [ Results] Compared with the control group, the wine preserved
under all three conditions exhibits a browning phenomenon to a certain extent. The order of preservation quality under different treatments
is: low-temperature treatment ~> normal-temperature treatment ~> high-temperature treatment. Additionally, total phenolics, total acids,
amino nitrogen, ascorbic acid, and 5-hydroxymethylfurfural (5-HMF) are all involved in the chemical reactions of non-enzymatic browning.

The path analysis indicates that in a variety of complex storage environments, the primary causes of non-enzymatic browning during storage
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are the Maillard reaction, the oxidative polymerization of phenolics, and the oxidative decomposition of vitamin C. [Conclusion] The

browning of Saimaiti apricot wine can be effectively inhibited by preserving under low temperature (4 ‘C) and dark condition.

Keywords: apricot wine; non-enzymatic browning; path analysis; storage temperature
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Table I Color changes of Saimaiti apricot wine during
storage
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Figure 1 Browning degree changes of Samiti apricot wine

during storage
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Figure 2 Ascorbic acid content changes of Saimati apricot

wine during storage
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A5 Ak B I S-HMF 728 b i 15 46 748 180 o 5 B 3% G AR G, il
PR RE 7 #E I8 0 55 1 i T BRAE 5 2 0 s
ARG o A 2R B R A kB R RS AR Ik B
5 e A8 R ) AR b =2 T A DG HEOR B3 (P=>0.05) , X3
W 25 75 S 4R A WY o TR 2 ) RO SRR S R Y
AR . B R R SRR A IR I AR AN S-HMF 44§
25 7 FESL AL WG AR BEAB AR ML 2 R, X — R B R
PRGBS 45 SR A A

R2 BETEERIEFHEEAFEUENEXRY
Table 2 Correlation coefficients between browning degree

values and the changing amount of each main

browning factor

2 R i) 7 4 G K IR IR [ipl!
ey 8 BE R B S AR AL b —0.918" —0.863" —0.879"
ey A% i A R AR Ak i —0.698 —0.966 —0.946
ey 75 B 4G 5 O M R AR Ak i 0.944™  0.890"  0.935"
Ry A% i 8 B O SRS AR AL B —0.377 —0.413  —0.685
My A% P B 5 S-HMF 248 b i 0.998" 0.997 0.998°
AR FEE B S EE IR A S b —0.9787 —0.9777 —0.945"
ey A8 I B R SR AR AL i —0.998" —0.911° —0.952"

TR E 2T (P<0.05) , R E 25 5 (P<<0.01),

24 RETHEFGHTEXLREEEBESTHEESN

TR U 6 2% 1 T 5 A AR R N A W A G
5B 43 R B B TR AR | 5-HMF | 24 B ik 0 FlLE
TR o A3 26 R 28 Y A8 Ak 0k 43 51 8 A BB T XL X0, X, X,
s s 4 49 A8 AR b R AR Dy PR o p (B, A% 78 R ] Y A OC R
L 3, AR R BT A R LR 4.

B AR RO T 3RAE A AR a5 x4 AR oy (1 H
PR B, P X~ 2% Xy B AR AR R R
P~P 3R 5 1% F BT 5 3 (2) HEAT R A

1 ry ry ry rs| | P

721 I orey ray 1y P, )

N N S T (2)
i T i 17 P, Ty

T T rsyo rs 1 P 5
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3 REVEELGETET=ANHEXRE
Table 3 Correlation coefficients between variables under

low-temperature conditions

[H - X, Xy X3 Xy Xs y
x, 1.000

X, 0.974”  1.000

x;  —0.929" —0.910"  1.000

X, 0.906”  0.901" —0.968""  1.000

x5 0.665 0.782° —0.783"  0.806"  1.000

y  —0.834" —0.794" 0.772° —0.724" —0.605 1.000

TOARRBEEF(P<0.05), ** KR B EZE R (P<0.01),

x4 REVEEFGETSANAZRNEERSH

Table 4 Path analysis of 5 factors under low-temperature

conditions
A+ X X, X5 X, X5 y
X, —8.487" 6.574 1.780 1.111 —1.811 —0.834
x, —8.266 6.750" 1.744 1.105 —2.129 —0.794
X3 7.884 —6.143 —1.916° —1.187 2.132 0.772
x,  —7.689 6.082 1.855 1226 —2.195 —0.724
x5 —5.113 5.279 1.500 0.988 —2.723" —0.605

TN EEBARRE(P)  HACUE A E R W B R (P .

He 26 3 AR SE REACA () AT 44

1.000  0.974 —0.929  0.906  0.665
0.974  1.000 —0.910  0.901  0.782
—0.929 —0.910  1.000 —0.968 —0.783|x%
0.906  0.901 —0.968  1.000  0.806
0.665  0.782 —0.783  0.806  1.000

P [—0.834

P, || —0.794

P.H 0772 (3)

Pl | —0.724

Pl [ —0.605

fit 14 P,=—8.487, P,=6.750, P,=—1916, P,=
1.226, Po=—2.723 % [ 5§t x,38 i A8 £ x, % PR A8 0 9 1
FH a3 X (4) 7T DR A5 a] 5 45 R A

Py=rP;, (4)

H DL AR R SOR B] Bl AR R BT AR AR R A
ST (IR 4) . &R AR R B E R R R
BN Py =—8.487, Pyyum =6.750, Pspe= —1.916,
Poesn=1226,Py=—2.723, RSP RER, Py
B R (46 %Ay 8.487) , 6 A AR TRLIE 98 2% 14 T ) 8 SE 4 A5
T 1) e A B A Al il T AR R B, LR PR
1%, 5-HMF B i/ fe /N o

T 2o 45 BP0 A AR AR A 1 D RAB(di=PF)
o Ak A R X RS AR AR AR Y d =

HEHS PHMELREOBEXBYRETURERE

72.029, dynm =45.563, dsynyr=1.503, dypsx —=7.415,
dyw=3.671; 3 & P A+ X 48 22 i A8 fb £ 09 O 8 R A
(dyj=2r;P,P;) K M7 5 19 IR 7 3 [ 1 A %o 468 725 B 728 Ak 1) 52
W) 2 d o = do=—111.596 ,d,;;=0.072,,d,,= — 30.213,
dis=—18.854, dy;=23.538, d,,=14.912, dy;=—28.747,
dyy=4.548 ,d;s=—8.170, d,;s=—>5.381. M4 % P & % 18
S8 B TR FR 0 A HE AT R T D L 25 AR T
T3 R0 IS 1 2 14 58 B A FH S 52 D) 8 I 418 7 AV iR 7 o
e AR B BN 5 — P B R (dy,=—111.596) ; M & B
(d=172.029) FIHLIK 1M FR (d=45.563) 4 5l J& 52 i 3§ 3K 42
AR R P ZE RS 2 B 3B I & . 45/ 83
AR C RS R4 HBEE R R, Bl 1 LW
P F 28 0P 58 Z2 BT A5 1 B B % 2 d=0.954, i P.=
V1 —0.954 A 13RI 4 12 R ECR 0.214.

PAE/IN UL B 4% 5 o B I R A T 45 A5 i R0
M EBERE,
25 BRBXAVHEGHTEIRSBEFBETHNER

Pt

A OC R BOR S S-HMEF SR P IR IR L B ) A4
M X A AR BE Y T 30 AR R B 9 P,=0.582, P,=
—0.037,P,=—0.405, P,—0.480, P;=—0.420, Fit# %
PR 114 i) 422 30 4% R 580, AR 42 R B BT 26 5, % o TR
2% A T B8 3K B AV (9 48 78 HE AR el SR B NHE Y 43 5 R
5-HMF (0.582) > i 3 (0.480) > HL YR IR ( —0.405) >4
EBR(—0.420)> HER(—0.037) . XM 54 Kz
Sy R 6 FiR .

x5 ERBATEEGFTESTEEANHEXREY
Table 5 Correlation coefficients between variables under

normal temperature and dark conditions

A R X, X3 Xy X5 v
x, 1.000

x,  —0.856"  1.000

x;  —0.9577  0.824"  1.000

x,  —0.9477 08227 0988  1.000

x5 —0.9727  0.895  0.9577 0.9277  1.000

v 0.954 —0.849 —0.919 —0.890 —0.961 1.000

TR B 2 5 (P<L0.05) , < KR i 25 5 (P<<0.01)

e RO B LR doiwr=0.339, d,,,=0.001,
g =0.164, d 45 =0.230, dyyup=0.176, d;yyrmpn=
d,=0.037, d;=0.451, d\,=—0.529, d\;=0.475, dy=
0.025,dy= — 0.029,d,5=0.027,d3,=—0.384,d ;;=0.326,
dis=0.374;3d=0.936,P.=+1— 0.936 =0.800.

P R BT A0, S-HME A i A9 28 B4R JH S 52
B U A% 1T S B AV R A — e I R L 4
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Table 6 Path analysis of 5 factors under normal Table 8 Path analysis on 5 factors under high-temperature
temperature and dark conditions and dark conditions
¥ X X, X5 X4 X5 r ¥ X, X, X3 X4 Xs r

X, 0.582" 0.032 0.388 —0.455 0.408 0.954 X, —0.498" 3.350 1.693 —1.562 —2.049 0.934
x, —0.498 —0.037° —0.334 0.394 —0.376 —0.849 X, 0.462 —3.613" —1.701 1.670 2216 —0.966
x;  —0.557 —0.031 —0.405" 0.474 —0.402 —0.919 X3 0.483 —3.517 —1.747" 1.636 2.184 —0.961
x, —0551 —0.030 —0.400 0.480° —0.389 —0.890 X, 0.460 —3.568 —1.690 1.691°  2.177 —0.930
Xs 0.536 —0.033 —0.388 0.445 —0.420° —0.961 x5 —0422 —3.585 —1.709 1.649 2.233° —0.955

TR EEEAARE(P) ARG A B B AR R (P .

XTE R 0.529 5 1M 5-HMF Fl 24 25 25 20 0 28 T AR 2 52 i 4
ASRERYAS ok E N2, N 0.475; 5-HMF FHL IR 1M 2 /Y 52
AR RS =R ENE, b 0451 AR ER. Sd=
0.936,P,=0.800, 15 1A % 5 T 52 M € S 4 715 104 4 725 i A5 4k
RIS
26 BEREXTPHEEGTEIRSEEBBTHER
ki
TR B 25 UF R S-HME BVER HT IR IR L B R A
LA AR B Z A G R ER 7. A DG REOCR
4 S-HMF B R B0 IA I AR | 1 R 2 35 245 0% 48 722 13 Y
HEBEWRARS M N P=—0498, P,——3.613, P,—
—1.747.P,=1.691 .P;=2.233,

*7 BEREBXAMEEGTESTEEMNEXRE
Table 7 Correlation coefficients between variables under

high-temperature and dark conditions

¥ X, X, X5 X4 X5 y
x 1.000

x,  —0.9277  1.000

x5 —0.9697  0.9747  1.000

x,  —0.9247  0.988"  0.968" 1.000

x5 —0.9177 0992  0.978" 0.9757 1.000

¥ 0.934" —0.966" —0.961"" —0.930" —0.955"" 1.000

—

*FOR 3 22 55 (P<<0.05) , **FRon i i 3 25 5% (P<C0.01) .

P55 D7 A ) 4280 10 2R 4, a0t 5 (4) 15 3 8, 7
WEE RS 5 A F0H 78 PR - b, 0 3 I 3 Y I 2% 1 T 4 78 JiE
A B R, A (N 3.613; IR R RS
R .M 3.585; 1M S-HMF Jif 2 19 7B T & /s, H 4 X R
—0.498, G R 5 A B 43 YRR T A IR AR L AR
T, 5-HMF 5 H A 53 2 (8] (9 58 B AR 3055 -

Yo R B SR diwn=0.248, d,=13.054,
Ay =3-052, d 3, =2.859, dyysn = 4.986, . yiyrmsm=
di,=—3.337,dy=—1.687,d,,=1.556, d,s;=2.040, d=
12.290, doy=—12.066, dys=—16.011, dyy=—5.717 , ds=

TR EIREARRB(P)  HAL B E A R E AR R AP .

—7.632,d,:=7.363;5d=0.998, P, =+ 1—0.998 =0.020.

FH 5 S50k 78 DX X H R BE 00 TR 8 R BT A BRI
LS N 52 A IR 5 i K 4 A G e UL ok O I 4
P4 AR B —phoE LR 4 XTHE I KR 16,011 B R
ST 5 4 A8 BE R 56 U I ER L 13.054 5 SR A BT IR I
R 1958 HAE 58 = Uoe I3, O 12290 H ARk 264 .
>d N 0.998, F 433l 18 R KK 0.020, BE W % 1 T B i I
TP 5% 11 N LR A P A AR B AR AR E IR
3 ik

R G T X ISR R e SE AR A T L Y R 5 A
7], TR 0 BT T B S B A I 7R AN [ I 2% 1R T 3 BB
Ry DR - 1 S5 g v B2 AR Ak IR 8 48 AR 0908 LR W T
R IR &R T SHE TN ESHEE. Hiih
] 2 2 32 5 I 00 1) A () Ui B 2R P T 45 28 P Ak i
Fg s 1y RS L I YA TR B A b g — 2D
AR5 BT S Ak T I B XA AR 0 BB TURR R . B BT SR ]
G D TR R L AR B, B LR CEUSE R
BT I T2 5550 Y e T Ay 9 I 4 A5 I il A A R 2
S PR T R T T e R R R O R R AR S A
JoT 5t v B I U /D 5 A AR R B 08 0 ) 22 TR AE AE TE A G O%
L PUIR IR A0 5-58 TP OB 5 A 9k B A B 5 s AR AR
JE 09 ) =2 ] A A TE AR DG OGRS TRV 2% 0 T 51 R AR
Til e 70 1) 2 R IR 2R 4% AN AR TR] o A A1 TR D 90 L %
PETR 8 £ A G S Tl 48 A8 o R R I 2 B R R
Gl R R TR g | A A AR Y R R R
PSR N E SRR NP R S | IS /A T o)
SRR [ 25 4% 1 1 0 B4 v b g SR Yy A
RIS EE T I ER iy =K

ZAEFE AWM 60 d 1 25 Tk [N+ 1 AL B A S
R B W FE K 180 d, Ht— B B kBT i P
it 412 48 748 Xof B S B A I 5 5T 19 5 ), I SR RO X4 1 1 4%
A 1 it DA D P S 4R A 39 1 BT
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