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Preliminary Study on Oxidation and Anti—Oxidation Level Between Draft
Beer and Pasteurized Beer

SHEN Yao—yao'?, LIU Chun—feng'*, LI Qi"*?
(1. The Key Laboratory of Industrial Biotechnology , Ministry of Education ,Jiangnan University , Wuxi 214122, China;
2. School of Biotechnology , Jiangnan University, Wuxi 214122, China)

Abstract: In this study,we compared the TBA,DPPH clearance rate and polyphenols of beer
filtrated though 0.45 pwm membrane with that pasteurized at 60 °C for 30 minutes,analyzing the
difference between the two beers which adopted different post—treatment technology. During the
pasteurization , the staling compounds generate and the content of aldehydes increases by 30.85%.
At the same time,beer aging deepens and TBA increases by 1.67% during pasteurization in real

production. Filtration can intercept and adsorb endogenous anti —oxidants in draft beer. So the

content of polyphenols decreases by 9.149% .4.439% .6.022%respectively. The DPPH clearance rate
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decreases by 3.24% during filtration in real production. The aging level of fresh draft beer is lower

than pasteurized beer,but it has a higher aging rate due to less endogenous anti—oxidants. As a

result, the aging level of draft beer will be deeper than pasteurized beer during storage.

Keywords: draft beer, pasteurized beer,oxidation level , anti—oxidation level
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Table 1 Influence of different aseptic way on aldehydes
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3= 3.19+0.10 2.83+0.12 3.46+0.12
15.86+0.31  15.44+0.35  18.92+0.38
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2
Table 2 Content of amino acids
(mg/L)

J S S

0.798+0.03  0.678+0.03 0.532+0.02 2.989+0.12 3.017+0.15 3.021+0.10 6.447+0.13 5.434+0.09 5.367+0.08

9.244+0.41 8.706+£0.23 8.032+0.33 13.88+0.32 11.98+0.25 13.07+0.31 10.93+0.24 8.054+0.16 8.272+0.19
0.336+0.01 0.346+0.01 0.442+0.01 0.395+£0.01 0.286+0.00 0.305+0.01 0.138+0.00 0.046+0.00 0.011+0.00
14.58+0.53 14.21+0.42 13.99+0.25 9.456+0.25 9.51+0.31 10.34+0.16 8.392+0.30 8.494+0.28 8.702+0.27
53.39+1.32 51.46+1.07 51.27+1.28 16.15+0.47 14.33+0.32 19.54+0.48 17.00+0.49 14.24+0.49 14.41+0.36
6.986+0.18 6.862+0.16 6.824+0.16 6.352+0.09 5.453+0.15 5.939+0.13 5.574+0.05 5.754+0.07 5.681+0.12
19.67+0.46  19.15+£0.54 19.15+0.37 0.538+0.01 0.519+0.00 0.581+0.03 17.22+0.35 17.16+0.28 17.85+0.43
93.31+3.05 91.51£2.87 91.73+3.33 36.37+0.65 25.94+0.84 30.18+0.66 28.53+0.77 25.49+0.89 26.24+0.61
33.27+0.98 31.85+0.83 33.55+0.84 33.09+0.48 25.7+0.74  28.36+0.57 25.64+0.48 25.12+0.44 25.77+0.25
0.786+0.02  0.576+0.02 0.406+0.02 0.696+0.01 0.628+0.02 0.775+0.02 0.765+£0.01 0.781+0.02  0.702+0.02
4523+1.11 43.09+1.21 44.24+£1.04 30.45+0.57 29.09+0.35 30.85+0.52 13.56+0.43 12.01+0.36 12.24+0.34
1.017+0.04  0.238+0.00 0.159+0.00 0.288+0.00  0.28+0.01  0.202+0.00 0.289+0.00 0.257+0.01 0.291+0.01
28.39+0.43 28.20+0.39 27.71+0.43 22.11+0.32 13.64+0.38 14.86+0.24 14.12+0.22 13.17+0.32 13.51+0.18
4.654+0.12 4.342+0.06 4.626+0.09 1.306+0.04 0.988+0.03 1.282+0.01 2.306+0.12 1.389+0.09 1.423+0.10
8.681+0.19 8.351+0.23 8.603+0.17 2.176+0.09 1.436+0.10 2.168+0.03 3.552+0.10 2.758+0.09 2.894+0.08
1.188+0.07 1.192+0.08 1.103+0.09 1.716+0.12 1.371+0.06 1.396+0.05 0.476+0.01 0.261+0.01 0.242+0.00
270.4+8.65 255.1£6.32 262.6+£3.87 168.2+3.22 124.4+3.29 137.4+£2.96 232.7+523 = 216+6.21  237.7+3.94
591.9+17.6  565.2+14.5 574.4+123 343.2+6.77 265.6+7.00 297.2+6.28 381.2+523 351.0+9.81 358.9+6.98
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4 3
Table 4 Content of higher alcohols
(mg/L)
I N N

10.62+0.26 15.59+0.31 96.17+1.02 122.4+1.59

9.738+0.20 15.07+£0.38 92.22+1.21 117.0+1.79

: 10.35+£0.34 16.19+0.29 98.63+0.98 125.2+1.61

6.362+0.23 13.37+0.34 81.19+1.19 100.9+1.76

8.625+0.22 13.09+0.39 79.98+1.06 101.7+1.67

z 7.814+0.31 13.52+0.36 81.91+0.97 103.2+1.64

8.067+0.42 14.22+0.38 86.67+0.97 109.0+1.77

7.686+0.18 13.75+£0.43 84.32+1.32 105.8+1.93
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Table 5 Content of unsaturatedfatty acid
(mg/L)

0.029+0.000 8
0.020+0.000 3
0.020+0.000 9

2.316+0.073 1
1.589+0.069 3
2.765+0.068 3

0.062+0.001 2

0.048+0.001 5

0.020+0.001 0

0.020+0.000 9

2.426+0.076 1
1.609+0.069 6
2.853+0.071 6

= 0.040+0.000 9 = = 0.040+0.000 9

2 - 0.035+0.000 7 = = 0.035+0.000 7
- 0.036+0.000 7 — - 0.036+0.000 7

0.016+0.000 3 0.083+0.001 2 0.022+0.001 0 0.005+0.000 1 0.126+0.002 6

3 0.008+0.000 1 0.064+0.001 5 0.017+0.000 6 0.005+0.000 1 0.094+0.002 3

“w »

0.017+0.000 4
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0.180+0.004 4

2.3 ;
DPPH

2.3.1 DPPH # & eg 2
0.45 pm DPPH

, 3, 5 ,

3(A) , ,3 DPPH
DPPH 3.974% .1.291% . , DPPH

4.340%, , DPPH R

DPPH

2013 32



SHEN Yao-yao,et al: Preliminary Study on Oxidation and Anti—Oxidation Research Article
Level Between Draft Beer and Pasteurized Beer

80r 7725 .
I =R 408

= FE2

DPPHI %5/ %
o
=

bR afi /|- ML b} T afi A W By
()
4
82 Fig. 4 [Influence of different aseptic way on Total
30 F 80.03 polyphenols and anthocyanin
s | 79.1 78.97 4
£ m 0.149% 4.439% 6.022% 1
2o 19.74%
= ° \
b HE0.65 Mmﬁﬁmﬁi 0.45 pmfFE S ERKER , , ) ) ,DPPH 3)
3 (a) (b) DPPH °
19.74% , DPPH
Fig. 3 Influence of different aseptic way on beer’s DPPH o N
clearance rate in imitation (a) or in real s .
production(b) , DPPH
,0.65 pm 5
.0.45 s
" 4 R
DPPH s 3(b), TBA
s TBA
: , , TBA :
DPPH 3.24%, ., ,TBA ,
, DPPH , 5
1.32%, o R
232 EEBAREHHNE O s ’
0.45 pwm 4
4, 1 6, N ,
6
Table 6 Influence of different aseptic way on anthocyanin :
, |
46.6+0.87 ’ DPPH
37.4+0.85 ,
45.6+0.96

@ Journal of Food Science and Biotechnology Vol.32 No.7 2013



[1] , , . [7. ,2007,5(155) :118-121.
ZHOU Guang-tian, LI Ning,REN Jin—yan. The characteristics of draught beer and the key points in production management|[J].
Brewing Technology,2007,5(155):118-121.(in Chinese)

[2] , , [J]. ,2009,37(16) : 7663-7665.
WANG Xiao-li,FU Xue-qi,ZHANG Jia—qi. Study on the influence of organic microfiltration on beer quality [J]. Journal of
Anhui Agri Sci,2009,37(16) :7663-7665. (in Chinese)

[3] , , , . [J1. ,2008,34(8):37-41.
LIU Jing,DONG Jian —jun,Ll Qi,et al. Preliminary study on complex evaluation indices of beer aging [J]. Food and
Fermentation Industries,2008,34(8):37-41. (in Chinese)

[ 4] Grugsby J H,Palamand S R. The use of thiobarbituric acid as a mean of the degree of beer staling [J]. Am Soc Brew Chem,
1976(34) :89-98.

[5 ] Sun Q,Faustman C,Senecal A et al. Aldehyde reactivity with 2 —thiobarbituric acid and TBARS infreeze —dried beef during
accelerated storage[J]. Meat Science,2001(57) :55-60.

[ 6 ] Ke Ding,Dawei Ma. Asymmetric synthesis of a,a—disubstituted amino acids by diastereoselective functionalization of enantiopu—
rephenyloxazinones , derivatives of asymmetric Strecker reaction products of aldehydes[]]. Tetrahedron,2001(57) :6361-6366.

[7 ] Andersen M L,Skibsted L H. Electron spin resonance spin trapping identification of radicals formed during aerobic forced aging
of beer[J]. J Agric Food Chem, 1998(46):1272-1275.

[ 8 ] Stephenson W H,Biawa J P,Miracle R E,et al. Laboratory—scale studies of the impact of oxygen on mashing [J]. J Inst Brew,
2003(109) :273-283.

[ 9 ] Huvaere K,Andersen M L,Olsen K, et al. Radicaloid-type oxidative decomposition of beer bittering agents revealed|[]J]. Chemisty—
a European Journal ,2003(9) :4693-4699.

[10] , , [J]. ,2005(4) :22-27.
YAN Min, LI Q1 GU Guo —xian. Some relationship between free radicals and beer flavor staling [J]. Beer Science and
Technology ,2005(4) :22-27. (in Chinese)

[11] , , -DPPH [J]. . 2006,31(3):91-93,100.
YAN Min, LI Qi,GU Guo-xian. A new index to estimate the extent of beer staling—the DPPH-scavenging ratio[J]. Food Science
and Technology ,2006,31(3):91-93,100. (in Chinese)

[12] , , , - [J]- . 2007,26(2):1673-1689.
LI Qi,LI Yong—xian,ZHENG Fei-yun,et al. Influence of beer polyphenol on beer flavor stability [J]. Journal of Food Science
and Biotechnology ,2007,26(2) :1673-1689. (in Chinese)

[13] , , , - - [J]. ,2009,35(6) :
170-176.
WANG Jing,CUI Wei-wei, WANG Li-na,et al. Analysis of aldehydes in beer using headspace solid phase microextraction with
gas chromatography/mass spectrometry[J]. Food and Fermentation Industries,2009,35(6):170-176. (in Chinese)

[14] . [D]. : ,2008.

[15] , , , . a [J]- ,2010,29(6):905-
910.
ZHANG Ji-lei,ZHENG Fei—-yun, LI Qi,et al. Effect of iso—a acid and protein content in beer on beer foam retention[]J]. Journal
of Food Science and Biotechnology,2010,29(6):905-910. (in Chinese)

2013 32 7 @



