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Effects of different concentrations of free SO, and dissolved

oxygen on wine color and anthocyanins content
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Abstract: Objective: This study aimed to explore the effects of
different concentrations of dissolved oxygen and free SO, on the
color and related parameters of Cabernet Sauvignon dry red wine
during aging, and to provide basic data for enterprises to improve
the aging process of Cabernet Sauvignon dry red wine. Methods:
Cabernet Sauvignon dry red wine from Xinpuwang Wineyard in
Shanshan County, Turpan, Xinjiang was used as the brewing
material. The effects of different concentrations of free SO; and
dissolved oxygen on wine color, hue and anthocyanin content
were observed during wine aging. Results: The wine was bright
red when the concentration of dissolved oxygen and free SO, was
low. When the content of oxygen was 2 mg/(L « 30 d) . the mod-

erate polymerization of anthocyanin and tannin in wine was pro-
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moted, and the quality of the wine was improved. When the con-
centration of free SO, was 15 ~ 30 mg/L, it had little effect on
the hue value of grape wine, but it had an obvious effect on the color.
When the concentration of free SO, was more than 30 mg/L, the
color of grape wine gradually became orange. Conclusion: The suitable
concentration of free SO, for Cabernet Sauvignon dry red wine aging
was 25 mg/L, and the oxygen content was 2 mg/(L « 30 d).

Keywords : free SO ; dissolved oxygen; wine; brewing; wine col-

or; anthocyanins
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Figure 1 The standard curve of gallic acid
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Figure 2 Changes of total anthocyanin content

in large tanks
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Table 1

Effects of different concentration of free SO,

treatment on color change of wine
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C3 WL C7 RLLE

B B /N . CL 7R 30~90 d @284k 5 CK 2% 5
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Table 2 Effects of different concentrations of free SO, treatment on chromaticity of wine

E i 0d 30 d 60 d 90 d

CK 6.318+0.022 6.214+0.0742 6.134+0.121* 5.82540.078%
C1 6.318£0.022 6.09240.0142 6.054+0.064° 5.72440.065%
C2 6.318+0.022 5.643+0.083" 5.38140.053° 4,97140.124"
C3 6.318+0.022 4.93940.029¢ 4.87640.077¢ 4,756£0.114¢
C4 6.318+0.022 4.67840.0674 4,42340.058¢ 4.57940.042¢
C5 6.318+0.022 4.74340.1224 4.5814+0.0144 4.47140.0494¢
C6 6.318+0.022 4.56340.072¢ 4.32340.066°¢ 4.27140.023¢
Cc7 6.318£0.022 4.33940.111°F 3.876+0.122" 3.579+0.031"

T S TR R AR R 22 5 i 3 (P<C0.05) .

£3 AAKERSE SO AEXEEBERFENZNE
Table 3 Effects of different concentrations of free SO, treatment on wine tones

R i 0d 30 d 60 d 90 d

CK 0.546+0.031 0.55240.052¢ 0.57240.012¢ 0.60240.014¢
C1 0.54640.031 0.55740.062¢ 0.57940.011¢ 0.61340.049¢
C2 0.546+£0.031 0.566+0.024¢ 0.607+0.021¢ 0.65740.017¢
C3 0.546£0.031 0.57940.0434 0.625+0.0094 0.66140.012¢
C4 0.54640.031 0.59540.078¢ 0.63640.022¢ 0.67540.013¢
C5 0.54640.031 0.6424-0.063¢ 0.68740.016° 0.7674+0.014°¢
C6 0.546+0.031 0.6834-0.032" 0.72540.037" 0.84140.033"
Cc7 0.54640.031 0.72640.085% 0.84640.046% 0.97540.052%

T B AN AR 22 5 25 (P <C0.05) .
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treatment under different concentrations of
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Figure 4 Variation of total phenol content in large tank
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B £ B (B R 52 R R 34, PR 90 d J5 DCK.DC1.DC2,
DC3.DC4 {5 & {8 4> 5l F % 0.888.1.486,2.035,2.738,
3.559, Hort DC4 1 €0 B T B e e, 43 A7 JiE PR 2 i 28 17 o
Bt PR S S A A LA A T R R A TR B LR AR
B A, Hood B A S R R A A R B AT T 0
R S I 2 TR A SR AL, 5 BN AT A R R A R
hIEE R T E TR,

M2 6 %0, NG IE R 2k B BRER 90 d J5 DCK,
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Table 4 Effects of different concentrations of dissolved

oxygen on color change of wine

e T
it
Specimen i i FE Bifa,
FRKEEMATRHBELEFEFH TN DCK S DC3 aq
Changes of total anthocyanin content in wine
8 Y DCl W DC4 TR
under different concentrations of dissolved ox-
DC2 WL,
ygen
x5 AARERBETHIEEENTL
Table 5 Changes of wine chromaticity under different concentrations of dissolved oxygen
FE i 0d 60 d 90 d
DCK 6.314+0.022 6.215+0.031° 6.133+£0.068° 5.426+£0.113*
DC1 6.314+0.022 6.173+0.048° 6.012+0.107% 4.82840.154"
DC2 6.314+0.022 6.115+0.114" 5.685+0.032° 4.279£0.061¢
DC3 6.314+0.022 6.07340.053¢ 5.427+0.114°¢ 3.57640.066¢
DC4 6.314+0.022 5.736+0.0624 5.073+0.0594 2.755+0.082¢
T R BRI R 2 5 B3 (P<<0.05),

®6 TERERBETHABRENEWL

Table 6 Changes of wine hue under different concentrations of dissolved oxygen
GG 0d 60 d 90 d
DCK 0.54640.042 0.55240.011¢ 0.57240.0144 0.60240.013¢
DC1 0.54640.042 0.55740.022¢ 0.58140.009¢ 0.62840.008¢
DC2 0.54640.042 0.576+0.014" 0.60740.021°¢ 0.65740.018¢
DC3 0.54640.042 0.583+0.023" 0.62540.017" 0.72140.029"
DC4 0.54640.042 0.60340.027% 0.67640.016% 0.83540.027%

+

] 3 B AN [l A% 26 25 7 Wk 38 (P <<0.05)

15



16

HA# 3 FUNDAMENTAL RESEARCH

0.111,0.175,0.289, X} EA . .DC1.DC2.DC3.DC4 1§
6 JE AR G E

%‘%ﬁl(ﬁ%‘@ﬁ 30 d N 7B 00 3 H 2 LR AR SOl B

0] 45 G A AR L SR AR T e i S B, 5 B Ak
ﬁ?ﬁ/“ﬂ DT RSSO RHIERE TR

r‘—»F 9]

o JATE B UR RE 1 iR AR 43 T R R AT T 6 Y AR
.40 DC3,7EAMFE 3 mg/ (L » 30 &) J5 . (4 {6 5 DCK %
90 K€, i (B AH UL . T ok kP V25 A A & 3 O 4 T 2k s
AR T, X 5 R SO 7 5258 = Ak R E S B
FAL R R A BT A ] 40 % 25 A B S5 RARL . Ak
— AN E R A o E AR T R £ T il B R AR
BET SR THREER, W R E
HEPET R € R Y A Ak T T R A A v R 2 )
Nmﬂlﬁ,%%ﬁ/\ﬁﬁﬁﬁ%@*@/}i%ﬁﬁwmnfiﬁ
A T S ALt 5 9 0 0 1 A

3 Hiw

3 b X 4 7 AR R A U 0 B SO, i Y AR b AR L
B [eil e 52 e 15 SO, it 4 4 W09 231 €6 19 5% i 0 47 43 b7, 43 1
25 mg/L E’Mf SO, & G 45T P R . EAS R o B I A
E= RN A S N GN AN Y  R R AN E A R
Elﬂ&‘%@& 90 d JF A E N 4 mg/(L « 30 )M HA 1Y
BACHSETHRER OB TETHRIEERK. COFME
TR 3,559, @A _E Tt 0.289, BF 5T A Xt H b A 4 5 Ak A
%%@%E&i&ﬁﬂﬁlmﬁpﬁ?* so&iﬁﬁﬁ%?ﬁbn%ﬁ%ﬁ%,

TR T R A T PR A B TR il — SRR

S % Tk

1] 6 B 2 4 TR A e R R R
K, 2014: 2-5.
HUANG J. Study on wine making characteristics and wine quality
of fresh grape[D]. Shihezi: Shihezi University, 2014: 2-5.

[2] % FVRIE. 4030 % 0 v 193 28 4y 5 A0 T S Ak 1 B9 BE 5T (D] A A -
M & KA, 2020: 2-5.
CHANG T T. Study on phenols and antioxidation in dry red wine[D].

HWFSE[D]. AW F: A

Yantai: Yantai University, 2020: 2-5.

[3] ZE R MG A i A 4 90 K T F] b 22 250
JE[T). BLA A B4, 2014(13): 311-312, 314.
YUAN X Y. Research progress on physiological effects of polyphe-

T A B ) SO 5T

nols in tea, wine and cocoa[J]. Modern Agricultural Science and
Technology, 2014(13): 311-312, 314.

[4] Bk 2T, £1H0 A I G0 A A BRI £
72-73.

525, 2006(1D:

YAO Q Y. Effect of red wine on cardiovascular protection[J]. Food
and Medicine, 2006(1): 72-73.

5] EREER, L, AR, A 4 T MR R BT 5T HE R
2005(12): 104-106.

GUO X X, WANG J, LI C W, et al. Research progress of wine aging[J].
Brewing Technology, 2005(12): 104-106.

L] R AR,

B 2528 | 20224 10 A | RAESYIM

[6] YILDIRI M H K. New techniques for wine aging[J]. BIO Web of
Conferences, 2017, 9(1): 35.

[71 MAURIZIO U, JEAN-BAPTISTE D. Oxygen consumption and de-
velopment of volatile sulfur compounds during bottle aging of two
Shiraz wines. Influence of pre- and postbottling controlled oxygen
exposure[J]. Journal of Agricultural and Food Chemistry, 2012, 60
(35): 27-31.

8] LM PR, AR I, JAETL, S5 JC AU B VS 0 R A T TR e B AR
WF 5T P R [7]. ERIE, 2020, 47(3): 4-7.

WANG S Q, LI B G, FAN W J, et al. Research progress of wine
brewing technology without sulfur dioxide addition[J]. Make Wine,
2020, 47(3): 4-7.

91 MONICA B, ALMUDENA M C, VANESA C, et al. Formation and
accumulation of acetaldehyde and strecker aldehydes during red
wine oxidation[J]. Frontiers in Chemistry, 2018, 6(4): 334-336.

[10] B #6, #iok A, 5Kik, 4F. — pH % . pH 71 2 3 1 22 Vol 15 P ik

U5 204 4 P B AR A S R LB )] ' Al Tk BHE,
2012, 33(23): 323-325, 423.
JIAN Y, HAN S Y, ZHANG B, et al. Comparison of rapid determi-
nation of total anthocyanins in dry red wine by single pH method,
pH differential method and subtraction method[J]. Food Industry
Technology, 2012, 33(23): 323-325, 423.

(V1] SR EE . o B R 1 408 40 T 0 A 5 it P AL 22 9 5
WFFE[D]. A FE: W HURHE K2, 2012: 11-13.
CHENG X L. Study on changes of chemical substances in cabernet

J5 8 Al B Y

sauvignon dry red wine during storage[D]. Shijiazhuang: Hebei U-
niversity of Science and Technology, 2012: 11-13.

[12] BEATTIE M, WIDDOWSON D, ANDERSON W. Pulsed dye laser
treatment of paediatric port wine stains-variation of practice in the
UK (NHS)[J]. Lasers in Medical Science, 2016, 31(3): 232-235.

[13] SCALZO R, FIBIANI M, PIETROMARCHI P, et al. Effects of dif-
ferent fungicide treatments on grape, must and wine quality [J].
Communications in Agricultural and Applied Biological Sciences,
2012, 77(3): 203-206.

[14] K2, IR, B HE, 55, A %0909 B8 5 40 7 b o9 30 18 3R % i
@R E I S T[T, BB S IFR, 2016, 37(5): 15-19.
ZHANG Z Z, DENG Y J, ZHAOYY, et al. Analysis on the influence
of internal factors on color stability in wine brewing[J]. Food Re-
search and Development, 2016, 37(5): 15-19.

(157 X AN . 52 ) 7% B B 1 40 40 4 1 €20 95 i 2 P P 4 1 4 A 2 T
ZARALBETED]. & & AT B Al K2, 2018: 45,
DENG Y J. Study on composition analysis and process
optimization affecting the color stability of cabernet sauvignon dry
red wine[D]. Urumgqi: Xinjiang Agricultural University, 2018: 45.

[16] AUDREY D, IGOR C, MARTINE M P. The protective role of dis-
solved carbon dioxide against wine oxidation: A simple and
rational approach[J]. OENO One, 2011, 45(3): 34-37.

[17] CASTELLARI M, MATRICARDI L, ARFELLI G, et al. Level of
single bioactive phenolics in red wine as a function of the oxygen

supplied during storage[J]. Food Chemistry, 2000, 69(1): 224-227.
(F#% 23 )



