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Table 1  Composition of volatile flavor compounds of strawberry flavor No. 5
J 5 £ B B 18] /min 2F X ST RE o th 4 A A8 1%
1 5.046 CH 10, 116 T8 LB 11.56
2 5.303 C;H,,0, 130 2-F A T B LB 11.35
3 8.394 CsH,60, 144 iE T B B 14.09
4 9.703 CsH .0, 142 L B vt B3 B 7.94
5 10.234 CeH,,0 102 iE TR 0.50
6 10.380 CeH .0 100 4-T i -1-5% 0.10
7 10.681 CeH,,0 100 vt B 8.83
8 11.308 CH»0, 186 It KB T B 0.32
9 11.755 CioH 50, 170 (2)-T i -3- T K s 1.50
10 11.928 C1Hy0, 184 2-Y & T B2 vt A% BE 0.90
11 12.581 C/HO 106 K B 0.32
12 12.843 CiH 50 154 7 FERE 1.17
13 13.686 CpH,,0, 200 TR T B 1.45
14 13.768 CoH 60,4 188 2,4-=FH-1,3-= 8 -2-T R LB 1.94
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(&R 1)
5 #% 8 B 14 /min 51 X ST oMy 4 AR H 2t A 1%

15 14.237 CpH»0, 198 (7)— B B —3— T ¥ B 1.03
16 15.086 CoH 0, 150 T8 B 1.04
17 15.591 CoH,0; 172 MR X, —3— T B 5L AR A% 0.47
18 16.702 C.H0 108 kP 5 1.43
19 19.258 CioH 005 162 1] A AR P 2.26
20 20.392 CioH 50, 170 745 % N BS 1.12
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g 14 % i 2 S R TR S R B, KR e D )
R KUK AL & W) & g, X T RE R th T Ah 3
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TR A B (AR MR BE R, B S URIE A
ZIRIZE AR 2 B B E S, b B 2 (2R
FIArFRIT, MBS KBRS P 45 6 H 5
/N MR GC-MS 240kl 2R 3L
FEAEMIE RS, T LABR 2 4R L nl
FETEM I R RRAL S g, AR i 2 2 7]
DIE I, REE RS I KUBR AL A 4 20 R ) 2L
T BE &GRS RAE A (HiE i SPSS £
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Table 2 Integrated peak area of flavor substances of strawberry flavor from milk at three processing points (x10°)

21X > T RE MR # Fu A # e RE
CeH 1,0, 116 TR LB 1543 £ 091 15.28 £ 0.05 16.79 = 1.40
C;H.,0, 130 2-F R TR T 21.48 £0.38 20.28 + 0.007 24.58 = 1.61
C;H,,0 114 2- B R - - 0.48 £0.10
CsH,60, 144 IE TR LB 10.57 £ 0.95 8.6+0.18 9.94 +0.20
CsH 1,0, 142 T B vt B3 B 5.44 £0.76 - 5.98 £0.03
CeH 1,0 102 DUy 0.54 = 0.04 0.52 +0.07 0.48 + 0.008
CeH .0 100 ot 8% 11.00 = 0.51 10.00 = 0.01 10.20 = 0.09
CioH 50, 170 2-FA-3-THA-(E)-AB 0.50 = 0.08 0.34 +£0.04 0.34 +0.002
CiiHy0, 184 IR X —3— T W B 2—F L T iR - - 0.21 = 0.004
CiiHy0, 184 2- R T B8R vt A% B 0.34 + 0.06 0.20 = 0.03 -
CioH ;50 154 % 1 Bg 0.84 £ 0.20 0.62 = 0.03 0.63 = 0.03
CH20, 200 TR T AE 0.18 £ 0.04 0.56 £ 0.44 0.11 £0.02
CoH 60, 150 LB B 0.29 +0.29 - 0.34 +0.02
CoH 604 172 R X —3— T A B 5L R B 0.54 £ 0.10 - 0.44 +0.02
C;H;0 108 S 1.80 £ 0.27 1.60 + 0.08 1.55 £0.07
C;Hg04 140 TR & F B - - 0.24 +0.07
CioH 00, 162 R AR B VB 0.24 + 0.05 0.18 £ 0.03 0.19 £ 0.02
CioH 50, 170 A Az K B 0.17 £ 0.03 0.12 £ 0.02 0.15 = 0.004

TE =" RN ARAG I
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Fig.1 Comparison of flavoring substances of strawberry

flavor in three processing points of water and milk

under the same conditions
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Fig.2 Changes of integral peak area of ethyl butyrate

at three process points during modified milk processing
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Fig.3 Changes of integral peak area of ethyl 2-

methylbutyrate at three process points during modified

milk processing
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®3 EEEFBUFIAREPEITE N T3R5 7E M 2 T XK RA R 2 IEE R (x10°)
Table 3 The peak area of flavoring substances in strawberry flavor during the storage process of modified milk
after being processed with milk as raw material (x10°)
R MR A 0d 15d 43d 98 d 198 d
TR LB 16.79 = 1.40 13.42 £ 0.93¢ 18.92 + 1.61¢ 39.32 £ 1.14" 74.27 +0.22*
2-W A T B LB 24.58 +1.61° 18.84 + 1.64¢ 26.92 + 0.96° 52.36 +0.85" 89.15 +£2.95°
iE TR LB 9.94 + 0.20° 8.10 £ 0.51¢ 9.94 £ 0.31° 17.18 £ 0.55 39.62 +0.35°
T B F B 0.34 £0.02™ 0.28 + 0.00° 0.31 +£0.03° 0.43 £0.02" 1.06 = 0.07*
R 0.63 + 0.03" 0.51 £0.01° 0.57 = 0.06° 0.87 £0.05" 1.80 = 0.20°
KV BF 1.55 = 0.06° 1.40 £ 0.18° 1.69 + 0.07° 2.11 £0.01° 5.14 £0.13°
P] AR R T B 0.19 £ 0.02" 0.16 £0.01" 0.26 £ 0.14" 0.26 + 0.00 0.62 +0.02
7 A 5 N B 0.15 = 0.00° 0.13 = 0.00° 0.14 £ 0.01° 0.20 £ 0.00 0.52 + 0.00°
T AR /ING RO [R] — 45 R T 53 7E AN R A AT ) A f 35 L3R (P<0.05)
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Fig.5 Changes of the integral peak area of some volatile flavor compounds in strawberry flavors during storage

after the processing of modified milk
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The Changes of Volatile Components in Strawberry Flavor during Processing
and Storage of Modified Milk

Zhao Xiaoxuan', Zhang Shuwen', Wei Miaohong', Pang Xiaoyang', Lu Jing”, Lii Jiaping"”
(Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing, 100193
“School of Food and Health, Beijing Technology and Business University, Beijing 100048)

Abstract The flavor compounds in six strawberry flavors were determined by headspace solid —phase microextraction
(SPME) combined with gas—mass spectrometry (GC-MS), and one strawberry flavor was selected to study its volatiliza-
tion during the processing and storage of modified milk. The influence rules of sexual components were compared and
analyzed when they were added to water and milk. Samples were taken at three process points before homogenization,
after homogenization and after sterilization (137 °C, 4 s) for SPME—-GC-MS detection, and the samples stored at room
temperature for days 0, 15, 43, 98 and 198 were tested. Three main volatile compounds, ethyl butyrate, ethyl 2-
methylbutyrate and ethyl hexanoate in the No. 5 strawberry flavor, were selected and added to the milk according to
their respective proportions in the strawberry flavor, and their individual changes were studied. The results showed that
the contents of ethyl butyrate, ethyl 2—-methyl butyrate and ethyl hexanoate decreased by 28.92%, 35.92% and 29.91%,
respectively, after sterilization compared with those before homogenization. On the 198" day of storage, compared with
the 0" day, the content of some volatile compounds in the strawberry flavor in milk and water increased significantly (P<
0.05). The results of this study showed that heat treatment and storage time had a great influence on the volatile compo-
nents in strawberry flavor.

Keywords strawberry flavor; processing; volatile compounds; storage stability



