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Abstract: The volatile flavor compounds of watermelon juice (Black Beauty. watermelon) fermented by Lactobacillus acidophilus (LA)
and Lactobacillus plantarum (LP) were studied and compared tothose of natural watermelon juice in this paper. The samples were prepared by
using static-headspace solid phase microextraction (HS-SPM E) method and the volatile flavor compounds of watermelon natural juice and 10-,
24-, and 48-hour fermented juice samples were measured.by gas chromatography -mass spectrometry (GC-M S). One hundred twenty -four types
of volatile flavor compounds were isolated and identified, including 29-alcohols, 19 aldehy des, 13 ketones, 22 acids, 11 hydrocarbons, 17 esters,
and 13 cther flavor compounds. Alcohols were the main volatile/ flavor compounds in natural watermelon juice and fermented juice. Their
relative contents were up to 51% in the natural juice. The acid content increased continuously over the fermentation process and became the
main volatile flavor compounds in the late stage of fermentation. The changes in the volatile flavor compounds between the natural watermelon
juice and the juice fermented by L Awere significant- when compared to those between the natural watermelon juice and the juice fermented by
LP. Some strong pungent substances were produced inthe late stage of fermentation. Thus, the best fermentation time should be controlled at
around 24 hours:
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Table 1 Types and contents of the volatile compounds in watermelon juice at different fermentation stages
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Table 2 Number of the types of volatile compounds in the watermelon juice at different fermentation stages
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Table 3 Volatile flavor compounds of watermelon juice at different fermentation stages

. o \ HAST B %
wE BT F L LAR CAS A LA/ LA/ LP/ LP/ LP/
18] /min JR
10 h 24h  48h  10h . 24h  48h
1 1.18 4-8 1852 927-55-9 - 0.90 1.40 - - - 1
2 1.62 IR X -1- 358 M -3,4-— B 694-29-1 043 030 044 014 031 042 0.3
3 1.86 LB 64-17-5 - 1.8 3.13 15 - - -
4 5.75 B-2-/8 M -1-B5 1576-%6-1  0.32 - 0.30 - 013 022 048
5 5.77 1- K H-3-8% 616-25-1 - - - s 0.25 ~ 0.25 -
6 8.59 I REF 71-41-0 0.81 - 0.62 - 050 050 041
7 8.59 3-WRTE 7045-79-6 - - - 0.22 - - -
8 9.9 e 619-01-2 - - 0.21 - - - -
9 1164 ETE 111-27-3 1.09 . 1.91 211 075 3 283 212
10 124 vt 8% 928-96-1 = 0.66° 062 061 023 1 0.86  0.55
11 143 1-F4is-3-8% 21964-44-3 0.14 - 4 - - - -
12 1464 6- % A-5-& ik -2-B% 1569-60-4 041 009 = 0.12 - 012 017 024
13 1621 1-9 -2+ A bEE d e S - - 0.31 - -
14 16.95 IEFER 111-87-5 - - 0.52 - - - -
s 15 17.38  2,6-—F }-57-F —)-3-B5 29414-56-0 - - - - - 029 021
16 18.69 4-F H-5-5%BF 213547-150 - 0.25 - - - - -
17 19.34 1-F 8 143-088 311 392 391 153 452 462 321
18 19.77 NI-3- Kl -85 1034023-5 2951 2122 1743 572 2414 2313 1515
19 2055 (6E) B-EHi-1-F2 31502-19-9 143 154 152 058 163 161 114
20 20.75 2-3 L So-fE S kAR 22599-96-8 - - - - - - 0.13
21 2121 (3E6Z) -36 T —Jfz  5680523-3 12.15 9.22 8 231 1034 974 6
22 /21.65 (2E,6Z) -26-F—JB5  28069-72-9  0.14 - - - 017 018 013
23 24.26 FEE 100-51-6 055 072 056 031 082 092 074
-, - 4- Lf&-lAL‘f}S—Z 55162-55-5 0.25 ) ) ) 0.2 ) )
IR Cb-1-B%
25 3281 9-+ ot 64437-47-4 - - - 1.42 - - -
26 3442 1-F A+ ABR 14852-31-4 - - - 0.15 - - 0.32
27 3532 2-F -1+ 8 2490-48-4 - - - 1.26 - 0.15 -
28 36.96 3Bt A =B 2529-64-8 - - - 0.59 - - -
29 3875 HA G EF 83-46-5 - - - 0.44 - - -
1 1.18 LB 75-070 0.79 - - - - - -
" 2 2.18 R B 11062-3 163 - - - - - -
3 3.5 TE 66-25-1 9.72 - - - - - -
4 6.34 BB 111-71-7 0.25 - - - - - -
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5 7.41 R K -2- T Bt 6728-26-3  0.71 - - - - - -
25-Z[ (ZFAFatlzih)
6 8.28 L o 56114-69-3 7.41 855 1.72 4.22 3.61 3.12 4.82
FUR]-RF B
7 9.56 AEFER 124-13-0 0.55 - - - - - -
8 10.71 B _-2-3F Witk 2548-87-0  0.13 - - - - - -
9 12.58 F B 124-19-6 112 021 0.42 - - - -
2-F Bt -3 P Ao
10 12.85 ) 5951-57-5  0.32 - - - - - -
T F 3R-I%, B
11 1401 (6E) -6-Ess 2277-20-5 1 0.18 - - - 3 -
12 16.21 CARVES .3 60784-31-8  1.27 - - - - -
13 17.36 BA-2,6-F —HEt 557-48-2 112 034 - - 0.36 o _
2,6,6-= ¥ H-1- IR
14 17.86 ] 432-25-7 034 042 0.33 - - - -
-1-Bm
5-F A-2- (1-F AR THL )
15  20.75 7569798-2  0.21 - - - - - -
-4- T EE
16 24.38 9,12,15-+ \ =¥k 26537-71-3  0.11 - - - - - -
17 1.3 T B 638-37-9 - 0.63 0.52 0.22 - - -
18 16.09 B2+ Mk 20407-84-5 - 0.34 - 3 - - -
19 1.18 3-FATE 107-89-1 - 4 - 0.43 - - -
1 1.37 4-F 3-2-C. 5 105-42-0 045 - - - - - -
2 1.38 7 AR 67-64-1 4 - - - 0.65 0.93 0.85
3 2.18 2,3-T—FA 431-03-8 S - - - 6.72 421 2.73
4 6.26 2- i B 110-43-0 - - - - 0.35 0.72 0.35
5 9.22 3-#HA-2-THR 513-86-0 - 10 11 6 16.52 16 16.31
6 10.42 6- ¥ H-6- 5 i -2-B 10408-15-8  0.25 - - - - - -
7 10.89 6- F Jh=5- 5 ¥ -2- R 110-93-0 - 3.83 452 1.41 - - -
AL 7 10.97 WAL R W AR 11093-0 7 - - - 461 461 3.32
8 17.8 2-+ —##d 112-12-9 - - - - 0.51 0.62 -
9 23.87 Aot A AR 3796-70-1 0.82  0.52 0.31 0.22 0.45 0.48 0.35
10 2552 AR T L 1490107-6  0.13 - - - - - -
11 /2811 4-F2 32 AR 26278-43-3 - - 0.24 - - - -
12 . 36.35 IR EHR-15 E-5 17454-48-7 - - - - - - 0.25
7,9- =T Hh-1- Bk #[4.5]
13 1736.78 82304-66-3 - - - 0.52 - - -
216,9-—Hi-2 8- —
1 3.51 -HHE2-ATH 135211-08-4 - - - - 0.41 - -
2 13.28 HEoh G- H B 948-60-7 - 0.25 0.63 0.11 0.23 0.13 0.74
3 14.19 T 64-19-7 - 2 5.12 4.23 6.71 8.93 9.32
2,2-[AA(21- B =8 3)]
gx 4 17.77 13887-98-4 - - - - - - 0.38
R -
FAAL (ZFARTiIR)
5 17.94 . 71579-69-6 1 1.22 0.43 1 0.52 0.43 0.42
JRFEER
6 20.75  JR-81114-=-#% =Mk 1783-84-2  0.21 - - - 0.15 0.23 0.13
HTR
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HEER

(92,122,152 ) -9,12,152-=

7 2191 R TR A S 55521-23-8 - 022 013 037 - - -
8 2239 (3) -3-52 4 A AEBR 1883-13-2 - - - 0.33 - - -
9 2377 T 142-62-1  0.32 - - - - - -
10 27.78 2,4.6- F= Mk 5205-32-3  0.15 - - - - 026 0. 12
11 27.95 JEFER 124-07-2 - - - 0.32 - - -
12 28.07 N-F B - L% RER 1152-62-1 - 0.16 - - - - -
13 29.74 E2 112-05-0 - - - 0.82 - - -
14 3131 ERBR 334-48-5 - - - 0.91 - : -
15 31.68 RSB (+NBR) 57-11-4 - - - : g - 5.31
16 33.27 R B 65-85-0 - 1.22 1.81 2 0.95 1 2
17 34.04 +o8 143-07-7 - - - 2.71 - - -
18 34.07 B 112-80-1 - - - - - - 1.14
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