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(WFZ-UV-2000), ( ) [19],
; (BS2245), 1.2.4
C ) o [20].
1.2 1.2.5
1.2.1 , 21
,0~4°C , 122-5532  DB-5MS (30 mx0.25
, (0~4 C), mmx0.25 pum) , 250 C;
o 5 °C/min 150 °C , 4 °C/min
20¢g 250 C, He. 280 C,
) ° EI , 230 °C, 70 eV,
, 50 C 40 min, 250 C, 150 C,
( 1h, 35 ~450m/z , : EI, : NIST
250 °C) 40 min, (517,
SPME (GC) ,
3.5 min, 2
. 2.1
1.2.2 ,
[17].[18]. , 1,
1.2.3
1
Table 1 Detection results of the aroma components of fresh Zanthoxylum bungeanum Maxim
/min /Ab-s 1%
1 1.169 19573 115 2- - 0.183
2 2.535 7 362766 0.069
3 5.066 41 826 754 (E,E)-2,4- 0.390
4 5.446 59272787 a- 0.553
5 5.666 57 875757 2- 0.540
6 6.792 6573264 0.061
7 7.180 93 450 626 8.715
8 7.853 7 668 263 3.999
9 8.453 2319107 a- 1.107
10 8.916 947 960 0.538
11 10.213 92 389 053 0.862
12 10.650 1556 039 ; 0.437
13 11.237 96 482 396 0.900
14 11.830 165 673 723 1.545
15 12.062 26 155958 3-(4- -3- )- 0.244
16 12.466 6061 290 0.057
17 13.202 3320907 247 33.868
18 13.101 4 645 730 0.043
19 13.564 80094 213 (-)—a— 0.747
20 13.959 8 849 284 1,3,8- 0.083
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( 1)
/min /Ab-s 1%
21 16.66 19 975 987 2— -3- - 0.119
22 17.192 7391133 1.611
23 17.455 9032 743 0.101
24 17.611 411995 098 0.194
25 18.727 5930920 0.054
26 20.41 514465732 0.045
27 21.73 36 258 749 1- 1.020
28 21.835 21 553 985 0.184
29 22.009 1363 283 2.099
30 25.761 1 788 749 0.167
31 26.174 7434 389 0.693
32 27.494 6 047 706 0..056
33 31.806 779 230 845 0.046
2.3
NN , 4.5.6 ,
15 , 13 ., , ,
o B- 35.672%, 3
a- . B- . . . 40.248% , ,
o , o B- - . B-
, . . =21 ,  a-— 0.511%,
2.2 0.429%, o
L, , ,
o 4 ) ,
1.2.3 , 2.4 (0~4C)
, 1 41.025%, 3 7.8.9 , ,
53.787%, , :
B- . N . B- . , 30.968% ,
. , 35.992%, ;
,3 B- N . B- N .

2.847% ,0.987%,

o ’

- 0.546%,0.355%, °
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Fig.1 Gas chromatographic analysis of volatile
components of Zanthoxylum bungeanum after vacuum
storage for one week
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Fig.2 Gas chromatographic analysis of volatile
components of Zanthoxylum bungeanum after vacuum

storage for three weeks
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Fig.3 Changes of key enzyme activities of aroma
components in Zanthoxylum bungeanum Maxim stored

in vacuum at room temperature
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Fig.4 Gas chromatograph of aroma components
of Zanthoxylum bungeanum after vacuum
storage (—18 °C) for one week
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Fig.5 Gas chromatograph of aroma components of
Zanthoxylum bungeanum after vacuum
storage (—18 C) for three weeks
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Fig.6 Changes of key enzymes activities of volatile
components in Zanthoxylum bungeanum Maxim stored
in vacuum packaging
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Fig7 Gas chromatograph of aroma components Fig.10  Gas chromatogram of volatile components

in Zanthoxylum bungeanum Maxim after packaging in dried Zanthoxylum bungeanum Maxim after one

at low temperature (0-4 °C) for one wee week of storage at room temperature
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Fig.11 Gas chromatogram of volatile components

Fig.8 Gas chromatograph of : L .
5 a5 CHTOmAlogaph of aroma components in dried Zanthoxylum bungeanum Maxim after three

in Zanthoxylum bungeanum Maxim after packaging .
weeks of storage at room temperature

at low temperature (0-4 °C) for three weeks
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Fig.9 Changes of key enzymes activities of volatile Fig.12  Changes of key enzymes activities of volatile

components in Zanthoxylum bungeanum Maxim stored components in Zanthoxylum bungeanum Maxim stored

at low temperature (04 °C) at ambient temperature after drying

. B 1.062%, , ,
0.511%, . .



20

(1]

2]

(3]

[5]

(6]

9]

[10]

[11]

[12]

[13]

221
. 2014,
47(12): 2405-2416.
[J]. , 2008, 25(5): 708-
713.
, .5
. , 2011, 32(20): 175-180.
[J1. ,
2017, 38(9): 207-211.
s , , . 50, 3
1. , 2016, 37
(6):116-120.
' . , 2016,33
( ): 157-165.
1. , 2007, 27(3):
537-542.
[J]. , 2016,
37(10): 158-163.
[D].

: ,2018.
ECHEVERRIA G, GRAELL J, LOPEZ M L, et
al. Volatile production, quality and aroma —related
enzyme activities during maturation of ‘Fuji’ apples
[J]. Postharvest Biology and Technology, 2004, 31:
217-227.
[J]- . 2014,
14(5): 124-133.
[J].
, 2016, 43(5): 810-814.
[J]. 2016, 42(6):
173-180.

[14] OKAMOTO G, LIAO K, FUSHIMI T. Aromatic sub-

stances evolved from the whole berry, skin and
flesh of Muscat of Alexandria grapes|[J]. Scientific
Reports of the Faculty of Agriculture, Olcayama U-



222 2020 8

niversity, 2001, 90: 21-25. lases in polyamine biosynthesis and essential role in
[15] s , . Bacillus subtilis biofilm formation[J]. Journal of Bio-
[J]. , 2010, (2): 26-30. logical Chemistry, 2010, 285(50): 39224-39238.
[16] STEINGASS C B, JUTZI M, MULLER J, et al [19] , , ,
Ripening —dependent metabolic changes in the [J]- , 2009,
volatiles of pineapple [Ananas comosus (L.) Merr.] 26(3): 386-389.
fruit: II. Multivariate statistical profiling of pineapple [20] , , ,
aroma compounds based on comprehensive two—di- [J].
mensional gas chromatography —mass spectrometry [J]. , 2007, 34(6): 1411-1417.
Anal Bioanal Chem, 2015, 407. 2609-2624. [21] s s .
[17] , , , . [J].
[J]. , 2003, , 2012, 27(8): 119-123.
20(6): 436-438. [22] , , , . -
[18] BURRELL M, HANFREY C C, MURRAY E ], et [J]. , 2012,
al. Evolution and multiplicity of arginine decarboxy- 28(8): 87-91.

Changes of Aroma Components and Activities of Key Enzymes

in Zanthoxylum bungeanum Maxim under Different Storage Conditions

Luo Kai Zhang Qin Li Meidong Wang Li Huang Xiufang
(College of Biological Science and Technology, Hubei Minzu University, Enshi 445000, Hubei )

Abstract The aroma components of Zanthoxylum bungeanum Maxim fruit will gradually weaken during the storage
process. In this experiment, fresh Zanthoxylum bungeanum fruit was used as the experimental material. It was preserved
at room temperature, preserved at normal temperature after air drying, 0-4 degrees centigrade at low temperature and
non vacuum preservation, cryopreservation after vacuum packaging and vacuum packing after vacuum packing. The aroma
components of Zanthoxylum bungeanum Maxim during storage were studied by regular detection of aroma components and
key enzyme activities in the metabolic pathway. The results showed that: the characteristic aroma components of Zan-
thoxylum bungeanum linalool first increased and then decreased and most of the rest of the aroma substances showed a
downward trend, among them, the storage of Zanthoxylum bungeanum Maxim stored in vacuum packaging at room tem-
perature was the best. At the same time, the activity of the key enzymes in the metabolism of aroma components, the
activity of alcohol acyltransferase was the highest, followed by alcohol dehydrogenase, and the activity of fat oxygenase
was the lowest. This results was related to the variation law of aroma components of Zanthoxylum bungeanum Maxim. The
test results provided certain experimental basis for the storage of Zanthoxylum bungeanum Maxim, it also provided a the-

oretical basis for the study of the changes of aroma components and metabolism key enzyme activities.
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