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Determination and analysis of volatile compounds in 8 kinds of commercial
honeysuckle beverages
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ABSTRACT: Objective To compare and analyze the volatile compounds in the commercial honeysuckle beverages.
Methods The volatile components of eight honeysuckle beverages were determined by headspace-solid phase
microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). The similarities and differences of eight
products was discussed by relative content analysis and principal component analysis. Results A total of 129
compounds, including terpenes, aldehydes, alcohols, heterocycles, ketones, esters, etc., were identified. The results of
semi-quantitative analysis showed that the total volatile components of the eight products varied greatly, ranging from
11.98 pg/g to 76.61 pg/g. 33 compounds, including linalool, 2-ethyl-1-hexyl alcohol, a-terpineol, furfural, benzaldehyde,
vanilla alcohol, etc., were identified in all the eight products. 29 compounds, including 3-pentene-2-one, menthyl
acetate, isopulegol, cinnamaldehyde, etc., were identified in only one product. The cumulative contribution rate of 4
principal components was 87.00% by principal component analysis, and the first three principal components mainly
integrated aldehyde, aromatic and terpene, which may serve as important indicators to measure the quality of

honeysuckle beverages. Conclusion This study provided a theoretical basis for the manufacturers to control the quality
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of the product.
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Table 2 Volatile components and contents in different honeysuckle beverages
T/ (neg/g)
F5 REHEER [latg kA CAS &
@® @ ® @ ® ® @

1 1008 3-8 0 -2- 1 625-33-2 - 0.09 - -

2 1033 (B)-2- T Jsii 123-73-9 - 0.04 0.61 240 099 098

3 1045 2- LN IE 922-63-4 - 0.36 - -

4 1055 2,3-J% i 600-14-6 - 0.04  0.12 - -

5 1068 IE T O bE 1678-93-9 0.24 020  0.20 0.25 023 019 020 0.16
6 1075 EC 66-25-1 0.09 0.07  0.13 0.55 0.53 045 0.15 0.07
7 1087 2-FJE-2-T M 1115-11-3 - 0.01 0.1 0.04 070 001 022

8 1100 ke 1120-21-4 0.10 0.01 0.01 0.01 0.01  0.01  0.02 0.02
9 1120 (B)-3- 13475 -2 -l 3102-33-8 - 0.11 - -

10 1122 (E)-2- S 1576-87-0 - 0.85 - 0.08

11 1137 R Tl 590-01-2 - 0.02 - - 0.01

12 1145 ETEE 71-36-3 0.06 0.07  0.04 0.07 - - 0.03

13 1148 3- BT 106-35-4 0.07 0.02  0.07 0.01 0.07 0.03  0.08 0.09
14 1172 PIRIRIE T iR 141-32-2 - 0.02 0.03 0.04  0.09 0.10
15 1175 EGEEIR O b 4292-92-6 0.15 0.07  0.10 0.10 - - 0.12 0.16
16 1176 2-BEii 110-43-0 - 0.08 0.15 043  0.08

17 1177 B 110-86-1 0.76 0.13 0.18  0.39 - 0.15

18 1178 1E BT 111-71-7 - 0.04  0.07 0.11 0.48 0.10  0.06 0.06
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T/ (ug/e)
5 R (o B CAS &

@® @ 6 @ ® G @
19 1181 2-Z 123-05-7 - 0.01  0.07 0.02 - 031  0.07 0.14
20 1192 e s 138-86-3 0.20 0.16  0.13 0.14 024 021 0.19 0.32
21 1200 + ke 112-40-3 0.07 0.06  0.03 0.03 0.07 0.04  0.06 0.03
22 1201 2-FF O B 822-67-3 - 1.15 - 0.10 - - - -
23 1203 F e e 470-82-6 0.06 - - - 0.09 - 0.04 0.01
24 1210 2-FH Lk i 534-22-5 - - - - 1.71 - 0.47 -
25 1211 (B)-2-C. I 6728-26-3 - - 0.13 0.09 098 0.53 - -
26 1216 TR T R 109-21-7 0.33 0.14 0.16 0.06 0.06 0.06  0.09 0.01
27 1232 o-JR M 80-56-8 - - - - 0.06 - - 0.16
28 1235 (2)-4-PEIi s 6728-31-0 - - - - 0.04 - - -
29 1250 s 100-42-5 2.03 2.61  0.01 0.01 - 222 040 2.66
30 1251 3-3F [l 106-68-3 - - - - 0.15 - - -
31 1295 3-F L g 108-99-6 0.09 0.03 - 0.03 - - - -
32 1300 =k 629-50-5 0.07 0.06  0.05 0.02  0.10 0.07  0.09 0.02
33 1318 (E)-2-PEfiis 18829-55-5 0.05 0.03  0.03 0.09 0.8 0.9  0.06 0.05
34 1320 2-BEE 543-49-7 0.06 0.03  0.04 0.06 - 0.16  0.03 0.01
35 1333 PP PR Tl 110-93-0 0.18 0.17  0.04 0.03 033 015  0.10 0.01
36 1353 EC B 111-27-3 0.07 0.02  0.03 0.03 0.17 020 0.12 0.01
37 1361 FH LB 30475 P i 1120-73-6 - - 0.02 - - - - -
38 1376 3-Z KN nE 536-78-7 0.26 0.05 0.01 0.09 030 020  0.04 -
39 1382 - 928-96-1 0.09 0.06  0.03 0.11 026 0.16  0.08 3.66
40 1386 2-T- i 821-55-6 0.06 - 0.01 - 0.03 0.04 001 0.05
41 1390 IETE 124-19-6 0.15 0.15  0.09 0.13 037 038 022 0.65
42 1393 3 589-98-0 0.08 0.02 - - - - - 0.04
43 1395 (E.E)-2,4-C —JiE 142-83-6 - - 0.01 0.01 0.12  0.06  0.03 -
44 1400 + ke 629-59-4 0.05 0.02  0.01 0.01 0.04 0.06  0.03 0.03
45 1402 3,5-C s-2-BE 69668-82-2 - - - 0.01 0.04 - - -
46 1404 (E)-2-C 4~ 1- 928-95-0 - - - - 0.02 - 0.02 0.01
47 1424 (B)-2-F I 2548-87-0 0.05 0.03  0.05 0.09 027 023  0.06 0.09
48 1440 (2)- R ALY 5989-33-3 0.49 0.05  0.09 0.07 039 051  0.06 0.52
49 1451 1-2F -3 3391-86-4 0.10 0.02  0.05 0.07 029 0.3  0.05 0.06
50 1455 e 98-01-0 0.17 0.03  1.60 0.65 468 722  0.09 3.60
51 1457 (E,2)-2,4-5F —JasmE 4313-02-4 - - - - 0.17 - - -
52 1458 S A T 491-07-6 - - 0.02 - - 0.03  0.12 0.11
53 1462 6-FH -5 Pk -2 - 1569-60-4 0.04 0.02 - - 0.05 0.03  0.02 0.02
54 1468 (B)- 5B E 4 ik 34995-77-2 0.33 0.06  0.07 - - 0.32 - 0.44
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T/ (ne/g)
P R &2 CAS 5

@® @ ® @ ® © @
55 1471 4-Z B e 100-43-6 1.59 0.53 0.14 0.65 2,66 191 047 -
56 1485 AT 89-80-5 - - - - - - 0.03 0.10
57 1486 (E,E)-2,4-5¢ —Js s 4313-03-5 - - - 0.01 0.44  0.05 - -
58 1490 2-2,3E-1-C 104-76-7 2.70 152 875 1403 18.17 582  7.72 3.93
59 1496 2-Z Tk R 1192-62-7 0.17 0.01 0.08 - 027 047  0.03 0.07
60 1508 D15 fiki 464-49-3 0.08 0.02 - - 0.23 - - -
61 1512 IR 100-52-7 0.26 0.16  0.50 0.55 276 639  0.12 0.26
62 1517 2-T- % 628-99-9 - - - - 0.14 - 0.04 -
63 1527 (B)-2-T-Hs 18829-56-6 - - - - 022 020 - -
64 1539 3-Z. 3 -4-H L 529-21-5 0.38 0.07 - 0.06 021 - 0.01 -
65 1542 i 78-70-6 10.29 1.31 1.89 127 1435 932 183 17.48
66 1553 B 111-87-5 0.19 0.08  0.08 0.11 084 062 0.12 0.05
67 1558 R IR 89-48-5 - - - - - - - 0.72
68 1560 5-FP I AR 1 620-02-0 0.16 - 0.11 0.12 136 1.74 - -
69 1564 ST 89-79-2 - - - - - - - 0.22
70 1579 (Z)-3-3F -1 20125-84-2 - - - 0.05 0.41 041 - -
71 1592 2-H JE-5-2 45 Lk e 140-76-1 1.15 0.34  0.07 0.15 1.06 020  0.28 -
72 1593 AT i 1490-04-6 - - - - - - - 0.18
73 1599 A-T I 562-74-3 0.21 0.07  0.06 0.03 092 0.17  0.04 0.11
74 1606 AR 29957-43-5 2.32 0.46 0.1 0.04 258 0.4 037 0.02
75 1613 2% R Y 93-58-3 - - - 0.05 - 0.44 - -
76 1628 (S)-(H)-6-MHe-1-=EFE  110453-78-6 0.70 0.54 - - - - - -
77 1631 ROBE 122-78-1 - - 0.05 0.11 120 173 - -
78 1637 Lo 2 2216-51-5 - - - - - - 7.69 5.96
79 1639 KT 98-86-2 - - 0.13 0.16 - 1.08 - -
80 1655 e 98-00-0 0.53 0.01  0.03 0.04 039 065 008 -
81 1662 IE T/ 143-08-8 0.33 023  0.01 0.06 020 0.19  0.07 -
82 1676 (VARGR i3 106-26-3 - - - - 0.10 - - -
83 1694 o- P 98-55-5 1.37 0.16  0.40 0.50 261 270 021 7.91
84 1697 y- T i P 586-81-2 - - - - - - - 0.64
85 1714 AR 93-55-0 - - - - - 0.18 - -
86 1723 2-—WE 1653-30-1 0.06 0.0l  0.05 - 0.06 0.06  0.02 -
87 1725 REAETE 141-27-5 0.06 0.02  0.02 - 0.17  0.15 - -
88 1727 D-F -1l 2244-16-8 - - - - - - 0.25 0.51
89 1735 2,6- ML E 2402-78-0 - - 0.02 - - 0.07 - -
90 1736 3,5- AR IR 5779-95-3 - - - 0.04 - - - -




223 1 g, & 8 Rl AR AR EE UORH R R AL A i e 43 8947
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i/ (ng/e)
FFe DREEEL ate/ EA CAS &
@® @ ©) @ ® ©® @
91 1746 [18] FY B2 2 T 585-74-0 - - - - - 0.04 - -
92 1758 5 IR A5 T 23696-85-7 - - - - - 0.02 - -
93 1768 D-7F 3 106-22-9 - - - - 0.34 - - -
94 1790 S22 I ] 118-93-4 - - 0.04 - - - - -
95 1797 P AL B 106-25-2 0.48 0.07  0.10 0.07 0.85 0.56  0.06 0.66
96 1801 (E,E)-2,4-%% — I 25152-84-5 - - - 0.01 0.12  0.03  0.02 0.04
97 1815 (E)-B- K H 1M 23726-93-4 0.24 0.04  0.05 0.06 056 048  0.14 -
98 1820 8- FH g ok 17372-78-0 - - - - - 0.29 - -
99 1846 oy 106-24-1 0.66 0.06  0.22 0.18 216 133 017 3.52
100 1852 RIAE 90-05-1 0.09 0.01  0.03 - 0.04 - - -
101 1858 AR T Eg 136-60-7 - - - - 0.18 - 0.05 -
102 1866 T 112-42-5 0.24 0.09 023 - - - - -
103 1869 7 H 100-51-6 0.37 - - 032 040 024  0.12 -
104 1903 W 60-12-8 0.22 0.01  0.01 0.09 027 0.16  0.07 0.39
105 1935 B-48 2 % il 79-77-6 - - - - 021 036  0.02 -
106 1936 (+)-P-3bi a7 - 1 -5 -9 -t 18479-68-0 0.36 - - - - - - -
107 1963 2- BRI 1072-83-9 - - - - 0.05 0.13 - -
108 1967 2845 872-05-9 1.97 030 0.3 020 025 038 055 1.05
109 1982 IS 92-52-4 - 0.02  0.01 0.01 0.16 0.89  0.02 0.01
110 1995 EN L 108-95-2 0.09 0.0l  0.16 016 063 285 043 0.01
111 2006 T 93-15-2 0.11 0.01 0.03 - 0.09 0.05 0.01 -
112 2016 2- i F 1003-29-8 - - - - - 0.03 - -
113 2024 4- 2 He-2- AR HOR By 2785-89-9 0.08 - 0.67 - - - - -
114 2032 PR 1 104-55-2 - - - - - 0.08 - -
115 2082 WHET BT 2155-60-4 0.03 0.01 0.03 0.25 0.05 - 0.02 -
116 2090 pugeillird 489-86-1 - - - - - 0.06 - -
117 2108 A TR R 37526-88-8 - - - - 0.01  0.06 - -
118 2160 T A 97-53-0 0.11 0.01  0.01 0.03 045 0.3  0.02 1.36
119 2166 4-CFK 123-07-9 0.13 - - - - - 0.01 -
120 2180 Xof F i B4 Y 2 P 1571-08-0 - - - 0.09 - - - -
121 2189 o-BEFE ST 481-34-5 - - - - - 0.06 - -
122 2190 XF A BRI 7786-61-0 - - - - 0.20 - - -
123 2215 R IR H e 112-39-0 - - - 0.04 - - - -
124 2233 A H 1R H e 134-20-3 0.29 0.02  0.03 0.03 031 012 0.2 -
125 2341 5T 97-54-1 - - - - - - - 0.06
126 2343 AR N R 15356-74-8 - - - - 0.07 - - -
127 2537 R W R TR 84-69-5 0.03 0.10 0.07 0.05 0.04 006 0.06 0.07
128 2629 KRR g 120-51-4 0.02 0.01  0.01 0.01 0.03 0.07 001 -
129 2695 SRR TR 84-74-2 0.03 0.07 0.05 0.04 0.03 0.04 003 0.05

T =R AR .
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Fig.1 Content of volatile components in different honeysuckle
beverages
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PC2 FELGAMEFHFHAGY, SHEEFRPE. X
ST R IR 2 R DR . R .
B TR KRS PC3 R ELEA IR IMLEY), Wit s
. o-VRISEE . BRI . SR . AT . R
- . D-F . AN EESE . AR 8 AL, PC4 LRG
R B g, 4G+ —%e. 2-T0. 3-9E8% ., (+)-P-HfT
S1M-9-E . IESS MG . 4-L IR

®3 HEUAVETREREZRHPHIESLE

Table 3 Percentage of common compounds in different honeysuckle beverages

Szt @® @ ©) @ ® © @ ®
HELEY 15 /% 67.75% 47.52% 85.66% 83.31% 72.05% 69.44% 51.86% 78.75%
WHLED 2 15 16/% 19.23% 32.90% 3.11% 5.41% 8.38% 13.02% 6.70% 4.78%

WHMEEY 12 5 di/%  86.98% 80.42% 88.77% 88.72% 80.43% 82.46% 58.55% 83.53%
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Table 4 Eigenvalue and contribution rate of principal

T 6 PC2HITHRE>0.8 H<-0.8 L&

Table 6 Compounds with PC2 load factor >0.8 or<-0.8

components
B Wiy FRAEME T ETRE%  RETTHREY%
PC1 46.60 36.13 36.13
PC2 26.83 20.80 56.93
PC3 21.44 16.62 73.54
PC4 17.35 13.45 87.00

#5 PCl1EFTHRE>0.8H<-08 HKLEY
Table 5 Compounds with PC1 load factor >0.8 or<-0.8

latt?] PC1 #fir R AL
3-8 -2- il 0.837
(B)-2- T Ji 0.880
2-LHED I 0.837
(E)-3-1% 4 -2-FR 0.837
(B)-2- 1) s 0.830
IE B 0.840
(E)-2-C Ji i 0.957
(2)-4-BEIi s 0.837
3-3¢1 0.837
(E)-2-BEJfiE 0.895
FF i B 075 ) 0.828
1E LB 0.844
3-Z AL 0.840
(E.B)-2,4-C0 i 0.951
(E)-2-FJf 0.928
1-2F -3 0.961
(B,Z)-2.,4-PE " JiitE 0.837
4-Z J B e 0.940
(E,E)-2,4-J¢ "Il 0.887
D15 fiki 0.808
(E)-2- Ml 0.944
1= 0.990
5- P I R 1 0.882
(2)-3-2F i -1-BE 0.923
A-THE 5 e 0.894
K 0.842
(Z)-Frin 0.837
REAETE 0.953
D-%& B 0.837
(E.E)-2,4-%% "Il 0.838
(E)-B-K H 1 0.969
B-28 %' 22 il 0.800
Xf 2 B AR 0.837
AU N R 0.837

oty PC2 #ifif R AL
2-L I 0.958
2- P 0.841
iR Y g 0.906
W LT 0.912
P 0.908
2,6- —SILE 0.903
(i) FH 52 2 il 0.908
R 0.908
8- FHY 0 o 0.908
IS 0.841
iy 0.819
2k 0.908
PR e 0.908
e 0.908
& TR 0.840
o-HE R i 0.908

F7 PCIHMMAEE>0.8H<-0.8 HLEY
Table 7 Compounds with PC3 load factor > 0.8 or <-0.8

oty PC3 #ifif 2 AL
TN 0.879
o-JRI 0.967
I 0.930
1E 0.898
VAT i 0.926
LBRAT G 0.917
ST 0.917
T IR 0.917
oA 0.898
-1 i 152 0.917
D-7 /1] 0.892
e 0.883
T 0.956
5T &S 0.917
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#8 PC4HETRE>0.8 H<08HLEY
Table 8 Compounds with PC4 load factor > 0.8 or <-0.8

ety PC4 i 5L
ki 0.901
2-F- i 0.821
3 0.923
(H)-P-TH 77 - 1-45-9- 0.882
N3 0.941
4-Z ST 0.876

R 075 oAb T 10 2 2 Ay o o B 5 R 15
RBUEFE, ATTE5 AN TR) 4 B8 AE 2 ORI 32 A 1543 .
% 8 FEEL PCL, PC2. PC3 101ER, 4R K 2
Fin. HE 2015, @, Q. @57 ioHH a1 S E # T,
VL 3 F= @M E R . HikEO., @550,
B, @5 7= ign, WS eI —E WA
B, ©. @5 55 H AT = SR, LI 3
Tl i et AR, BES e S AR B R
K. EH MK LG YEREa X,

B2 8 F&SRIETUAHE PCL, PC2. PC3 LA
Fig.2 Distribution of eight honeysuckle beverages on PC1, PC2,
and PC3

4 &

¥ I HS-SPME-GC-MS i AR, & T 8 Fiii &5 4 4R 1k
BRI R Ay, FREEE 129 MEAY, T4
RG2S BE . EEISAEWT, LW A eS| nk
A A, HEACRIEE TR AR . A H &AL
wi PR R A B RN AT B 25 5 Ak, AN R

HEEA KEMITE Y, WEASDRA LAY, R
TaX s g LR . RS TS SRR I, Ak
fb&nrfaifeh 4 NEEATRR, KRB r Z otk
87.00%, HHET 3 AT AL R ELGEA B ESR T EFIE .
2 I, 156 X ) ST A AT R AN A 4 AR AL R TROR)
AT R AR AR, 8 BTk Y 3 A A543 43 A T RE A
B X477 il B . T GC HBEE AT &L 5%
r— b E AR B MR 4>, HS-SPME-GC-MS 454 T 4
SYBTRESR AL AU B . 22 S BT TR 4y
M o ASBF 5T 8 L I 22 A M 8 Flili B 4 AR A8 58 UKL B9
FMERLAY, AR S Al HE AR 7 i AR S AR A

SE

[1] 3kl XA, T84, %. SPME-GC/MS Ht4 HSDE-HPLC-DAD
SIHTRAL G RAL T i R b B FEEAL2E (], R ST &,
2016, 28(9): 1390-1396, 1413.

Zhang MM, Liu DC, Wang DJ, et al. Analysis and characterization of the
chemical ingredients of Lonicera japonica by SPME-GC/MS coupled with
HSDE-HPLC-DAD [J]. Nat Prod Res Dev, 2016, 28(9): 1390-1396, 1413.

[2] sk, FARA, 2K, 4. JERE WIE KR SR AL R T oY
[7]. FEFZEZRER, 2016, 41(23): 43404343,

Zhang JR, Bai GB, Li WD, et al. Study on volatile components of
Lonicerae japonicae Flos in bud stage extended type [J]. Chin J Chin Mat
Med, 2016, 41(23): 4340-4343.

[3] Mg, SRR, R, 5. SHERZIARAEIR R MR A TOUAS [T AH
FEBUS R AN FAR[T]. T 20244, 2015, 42(11): 2283-2290.

Cui TT, Shan CS, Wu P, ef al. The analysis of volatile flavor compounds
of honeysuckle and red honeysuckle [J]. Acta Horticul Sin, 2015, 42(11):
2283-2290.

[4] E#INE, WITE, FHE, & WS ST P R4t mF
FE[I]. RGP BEAA B 2R, 2006, (1): 18-20.

Wang ZH, Tong QZ, Zhou RB, et al. Research on volatile oil compositions
in flower bud of Xiangleiyihao Flos Lonicerea [J]. J TCM Univ Hunan,
2006, (1): 18-20.

[5] ERWE, 4REEA, PRMESC, 55, g 6 B RARALHT A AR IR 1Y
GC-MS 4#r[J1. HZiHt, 2016, 39(7): 1571-1573.

Wang LN, Zou TW, Chen YW, et al. GC-MS analysis of volatile oil
compositions in Huajinliuhao Flos Lonicerea [J]. ] Chin Med Mat, 2016,
39(7): 1571-1573.

[6] ZFE%E, (L3ERY, MAUR, . HoKZRIBERISARIEIE Rl KT R Y
SRR, TTREAOLRLEE, 2017, 46(12): 144-148.

Li JJ, Ren ML, Shang XC, et al. Extraction of volatile oil from
honeysuckle by distillation and its component analysis [J]. ] Henan Agri
Sci, 2017, 46(12): 144-148.

(7] RUE, A, XL S5 AR ETRY 2 SauUERE R
BAEAIFSELT]. 1AL 2524 Bi AR, 2020, 39(3): 216-220.

Wu Y, Li C, Liu HM, ez al. Effect of f-glucosidase on volatile oil
composition of "Wudang II" Lonicera japonica tea [J]. J Hubei Univ Med,
2020, 39(3): 216-220.

[8] X, FJebk, AR/, 45, AN ShRh G ERAER AL 4T LUFSE 0], b

FObROll 2R, 2017, 39(2): 72-81.



5523 MG, S5 8 T 5 G R AL ER YR K AL G il E 23 8951

(18] Braxfe, WK, wrdtsd. SUERAE S OER BN FE L]

Liu Y, Lv ZL, Zou XL, et al. Comparation in essential oil components of

different varieties of honeysuckle [J]. J Beijing For Univ, 2017, 39(2):
72-81.

£ A RSN AEAR, 2020, 11(13): 4332-4339.

Chen JH, Tan B, Huang JA. Analysis of aroma components in

[9] Vukovic N, Kacaniova M, Hleba L, et al. Chemical composition of the Xanthoceras sorbifolium leaf tea and Xanthoceras sorbifolium leaf Jinhua
essential oils from the flower, leaf and stem of Lonicera japonica [J]. Nat tea [J]. J Food Saf Qual, 2020, 11(13): 4332-4339.
Prod Commun, 2012, 7(5): 641-644. 1 EAT, XL, RRR, & BT R SR - BT EOR 43
[10] HhJy, TRHR, Ffe, 4. SN EREIE SR AL o5 il 3 (0] MR R R A S5 )] TP EIRRES, 2020, 39(2): 182-188.
R AR, 2018, 37(4): 191-195. Cao YF, Liu D, Xu JN, et al. Analysis of aroma substances in apple wines
Ma L, Zhang FY, Xiang F, et al. Determination of linalool content in brewed with different varieties of apple by electronic nose combined with
Lonicera japonica distillate with gas chromatography [J]. Chin Brew, GC-MS [J]. Chin Brew, 2020, 39(2): 182—-188.
2018, 37(4): 191-195. ] ERRE, WML, KT, & MRCUORERLER & B T Stk B XUk i
[11] 4%ar, W GC HLINE SARAERE TS RRE & R[], INAA B2 ¢ SIHT[I]. TR KSR, 2020, 54(1): 140-149.
W, 2014, 7(26): 89-90. Wang LP, Jie XH, Mi J, et al. Optimization of lactic acid fermentation and
Li Q, Tian J. Determination of linalool content in Lonicera japonica analysis of flavor substances of goji berry beverage [J]. J Henan Agric
distillate by GC [J]. Chin J Clin Rat Drug Use, 2014, 7(26): 89-90. Univ, 2020, 54(1): 140-149.
[12] XHFE, TH, F8K, 5 SRR SRR S R P i s ] Wawrzyniak R, Jasiewicz B. Straightforward and rapid determination of
AEHAAAR 0], B AR, 2019, 44(6): 262-270. acrylamide in coffee beans by means of HS-SPME/GC-MS [J]. Food
Liu TY, Ding H, Wang DJ, ef al. Study on the changes of composition Chem, 2019, 301: 125264.
during the process of copreparation of Lonicera japonica distillate and 1 Moreira N, Aradjo AM, Rogerson F, ef al. Development and optimization
water extract [J]. Food Sci Tech, 2019, 44(6): 262-270. of a HS-SPME-GC-MS methodology to quantify volatile carbonyl
[13] ®ng, SCRARE, XG4, 55, SRaas AN m 218 Bos R o il e 43 compounds in Port wines [J]. Food Chem, 2019, 270: 518-526.
Hri0]. &l Tk RHE, 2020, 41(5): 45-51. 1 Hijaz F, Gmitter FGJ, Bai J, et al. Effect of fruit maturity on volatiles and
Zeng M, Wu MH, Liu CB, et al. Determination and analysis of volatile sensory descriptors of four mandarin hybrids [J]. J Food Sci, 2020, 85(5):
components in different distillation fractions of honeysuckle flower [J]. 1548-1564.
Sci Tech Food Ind, 2020, 41(5): 45-51. 1 R, e, AEeE, % KT ERS S BISMIER M R AT
[14] B3k, #RSE. SARAEEE oK PR AN & BN e Jr ikt os 0], T MBFFELT]. BRI S IR, 2020, 41(12): 53-60.
JHAE T, 2015, 43(24): 149-150, 203. Guo JG, Yang S, Wu YH, et al. Comprehensive evaluation of blueberry
Lu XY, Huang ZL. Determination of sodium benzoate in distilled liquid of quality based on principal component and cluster analysis [J]. Food Res
honeysuckle [J]. Guangzhou Chem Ind, 2015, 43(24): 149-150, 203. Dev, 2020, 41(12): 53-60.
[15] SKEE TN, 283, HPLC VARIBHING4RIERE T 6 FhBTIEN & k()] 1 £E, XURE, IVK, S5 GEH AR R RS BT R R R[],
T2, 2013, 25(9): 80-82. LA SRR N A4 4R, 2017, 8(1): 13-19.
Zhang J, Ding Q, Luan J. Determination of six types of preservatives in Jiang X, Liu N, Sun Y, et al. Application of statistical analysis methods in
distilled liquid of honeysuckle by HPLC [J]. Strait Pharm J, 2013, 25(9): food quality evaluation [J]. J Food Saf Qual, 2017, 8(1): 13-19.
" 5 (AL FH4F)
[16] TRIRIR, SB5R, 28, 55, SRR SRy PRI RHED]. 55
B TRRHAR A, 2017, 7(4): 489-494.
Xu JH, Guo Q, Miao W, et al. Mesophilic anaerobic characteristics of
honeysuckle and midday tea herbs residues [J]. J Env Eng Tech, 2017, 1?%%"%\
7(4): 489-494.
[17] BRIBIE, fh—%, SRERvE, . SMAETR SRR BIE M oY

[J]. WIHLIR T 24 B4, 2017, 33(6): 57-59, 66.
Zhang SY, Xu YQ, Zhang JT, et al. Study of antibacterial activity of
extracts from Lonicera japonica thunb residual liquid [J]. J Hubei

Polytech Univ, 2017, 33(6): 57-59, 66.

g2 B, Lt TEMRFEAXRR
EHFERRR,
E-mail: zm3279@163.com



