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Abstract: Objective To compare and analyze the volatile components, odor and taste of Jinyinhua (Lonicerae Japonicae Flos) from
Henan, Hebei and Shandong, so as to provide a reference for identifying Lonicera Japonica Flos from different producing areas. Methods
The volatile components, odors and taste of Lonicerae Japonicae Flos of producing areas were determined based on headspace-gas
chromatography-mass spectrometry (HS-GC-MS), E-nose and E-tongue. VIP > 1, P <0.05 were used to screen out the differential volatile
components between each producing area. A pearson correlation analysis was performed differences of Lonicerae Japonicae Flos samples
from different producing areas, SPSS25 software was used to establish the taste discrimination model of Lonicerae Japonicae Flos from
different producing areas. Results By HS-GC-MS analysis, a total of 73 volatile components were identified from Lonicerae Japonicae
Flos. Fifteen, 11 and 13 volatile components were screened for differences between Henan and Hebei, Henan and Shandong, and Hebei
and Shandong samples, respectively. Hexanal and Lilac aldehyde were the co-differential volatile components of the three producing areas.

The E-nose and E-tongue could better distinguish the Lonicerae Japonicae Flos samples from different producing areas. Through pearson
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correlation analysis, 11 volatile components were screened as the main material basis for the difference in odor production. In addition, the

established taste discriminant function model can accurately identify Lonicerae Japonicae Flos between different producing areas.

Conclusion

HS-GC-MS, E-nose and E-tongue techniques combined with multivariate statistical analysis can better distinguish

Lonicerae Japonicae Flos from different origins and elucidate the differences in volatile components, odor and taste, which have certain

guiding significance for its origin identification and quality evaluation.

Key words: Lonicera Japonica Flos; volatile component; hexanal; syringal; head space-gas chromatography-mass spectrometry;

electronic nose; electronic tongue
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Table 1 Lonicerae Japonicae Flos sample information

5 Pi'5 KEH PR IL]
1 HBI TALE TR & i B RE ELak A 2021-06
2 HB2 MALE TR & i B RE ELak A 2021-06
3 HB3 WALE R & T B RE B AR B3R VUAS 2021-06
4 HB4 mAbE e ER ES S A 2021-06
5 HB5 WALE TR & T B R B 2021-06
6 HB6 LB a T EREINE 2021-06
7 HB7 WAL E R & B R R Al K 2021-06
8 HBS WAL E MG T E R fLZE 2021-06
9 HB9 WALE R & T B R B e e 2021-06
10 HB10 WALE R & B R & 75 2021-06
11 HBI11 WALE TR & T B R B X 2021-06
12 HBI12 MBIVl S A SN EERAE & 2021-06
13 HBI13 WAL E & B R Rl K 2021-06
14 HB14 WALE R & i ERE B3 2021-06
15 HBI15 AcE M E T EREE KL= 2021-06
16 HN1 MO NE Ry A e N = WAl i 2021-05
17 HN2 NI NE Ry A e N = WAl i 2021-05
18 HN3 NN AT E S =8 N A 2021-05
19 HN4 NN AT E S =8 A 2021-05
20 HN5 T RE 4 BT & T S B A 2021-05
21 HNG6 BB 2 T B AR KA 2021-05
22 HN7 T RE B B & T e BT K E A 2021-05
23 HNS e A4 H 2 T e BT K E A 2021-05
24 HN9 TR W 2 1 B e B 2 o A 2021-05
25 HN10 BCIN== Ry T W = Sk G 5 s 2021-05
26 HNI11 SCIN== Ry T W = Sk G 5 s 2021-05
27 HN12 MO NES R T T = X o e e ) 2021-05
28 HN13 CIN==EF e FEE M = Xy Nl B 2021-05
29 HN14 N R g A T M = S e ) 2021-05
30 HN15 A 2 R E/NT 2021-05
31 SD1 IR A I T & B IRALIF K 2021-05
32 SD2 IR I i~ B B L T 2021-05
33 SD3 I AR IR T TP B B A SR K A 2021-05
34 SD4 I AR IR YT T B B s /N L 2021-05
35 SD5 I AR B IGYT T B B IR+ 2021-05
36 SD6 I ZR 8 e 3 T 1 & B W RE AR ) 2021-05
37 SD7 ARG I T °F B B R AR o 2021-05
38 SDS INRA G T 2 BRI EF L 2021-05
39 SD9 I 2R e 3 i1 & B VA R v S AN 2021-05
40 SD10 IR 5T T °F B BRI A B 2021-05
41 SD11 LU AR AR I YT T T B B R 2021-05
R2 BTFEEREMETIMEE 23 HFEDH
Table 2 Array performance of electronic nose sensor %ggﬁyéﬁ\gﬁﬂa{ﬁlﬁ&%\;ﬁ 1.0 g5 HT 100 mL %E
e ¢k _ PERER AL TR, AN 100 mL 450K, A 4REL 10 min J5,
1 wicC X} 55 A a3 R . NN . e
2 W5S T RE A Y R B 3 4 000 r/min &0 5 min, B EER THT5FE
3 W3C ;’i fk%&%éﬁiﬁi'@ FHEE AR ALK K S5 ahEdE 78 v 15 E Ay
4 W6S =0 N e
5 WSC Xﬁi}%ﬁé\ %éﬁiﬁj\ﬁ& ?E%fﬁﬁ/ﬁ:qjig{”tj‘ju*ﬁ'fﬁ)ﬁ@Hjlﬁ'fTﬁ*ﬁo EE‘¥‘
6 W18 o} 4 B e f R A WAL S RGN E B LR 3,
7 WIW HEARAARE 2.4 TREFEHSRIEH B HS-GC-MS 47
8 w2s T T I T i S R 8 s B S A g A
9 WowW S35 ST LB R 241 SEERSHT KA HS-GC-MS MlI5E 3 /M=
10 W3S K e R o SARAEAE S R PR 4y, L HB-1. HN-1. SD-1
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Table 3 Array performance of electronic tongue sensor
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Fig. 1 Total ion flow diagram of volatile components of

Lonicerae Japonicae Flos
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Fig. 2 PCA score plot of Lonicerae Japonicae Flos from

different producing areas
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Table 4 Results of volatile components of Lonicerae Japonicae Flos from different producing areas
e A TR ATA MMATRE  wmin —— ;g’g T

1 3-HE-1-OfF C7H160 116 3.225 - + -

2 3,7-ZH -1 CioHao 140 3.255 - + -

3 4-FFE-1-C C7His 98 3.260 - + -

4 2-2.FE-1- TR R C7H160 116 3.265 + + +

5 3-FE-4-T 2 - Lt CsHis 112 3.275 - + -

6 2- IR - CsHie 112 3.280 - - +

7 6-F 3E-1-BE CsHisO 130 3.285 + + +

8 7-FH¥E-4-+—F Ci2Ha4 168 3.290 - - +

9 n e CsHsN 79 3.505 - + -
10 3,5-C " f5-2-FE CeH100 98 3.510 - + -
11 (E)-2-J% )% 1% CsHsO 84 3.540 + + +
12 3-FSE-1- T % CsHi20 88 3.765 - - +
13 (2)-3-H 5E-2- O 0 C7Hus 98 3.775 - + -
14 2,6- I HE-3-3 0 CioHao 140 3.780 - + -
15 1-JR % CsHi20 88 3.790 + + +
16 3-HIE2-O % C7Hus 98 3.795 - + -
17 6-H - 1-22 )% CoHis 126 3.800 - - +
18 =R P CoHi5F30: 212 3.805 - + -
19 CL CeH120 100 4.435 + + +
20 7N F IR = A5 C7His 98 4.840 - + +
21 KR F CeéH 1202 116 5.020 + + +
22 e CsH402 96 5.205 - - +
23 2-Z.FE2-T g CeHsO 96 5.505 - + -
24 2-FAEE-4- I e C6HsO 96 5.490 - + -
25 2-CUImE CeHi100 98 5.575 + + +
26 (E)-2-C )l CeHi100 98 5.750 + + +
27 3-FH B M CeHio 82 5.790 - + -
28 (2)-3-C\ - 1-B% 2 FR TG CsH1402 142 5.800 - + -
29 4-CIf5-1-F% s CsH1402 142 5.805 + + +
30 1-CfE CeH140 102 6.230 + + +
31 P C7H140 114 7.145 + + +
32 (E,E)-2,4-C. " J#ilis CeHsO 96 7.425 + - +
33 3-Z R CsHi00 122 7.620 + - -
34 LR H i C7H 1402 130 7.835 + + +
35 3-E CioHis 136 8.085 + - +
36 (E)-2-PEfg C7H120 112 8.840 + - +
37 2K H i C7HeO 106 8.940 + + +
38 3- ) - C7HIN 105 9.230 - + -
39 3-FASE PR CsHis 112 9.475 - + -
40 2-%%-1-JE C10H200 156 9.610 - - +
41 1-3F)f-3- 1 CsHi60 128 9.710 + - -
42 PANGEE- SN ey o CsH2404Si4 296 9.820 + + +
43 2- [ FE KR CoH140 138 9.910 + + +
44 FE CsHi60 128 10.335 + + +
45 (E,E)- 2,4-B¢ )l C7H100 110 10.575 - - +
46 ZIRCHE CsHi602 144 10.645 - + +
47 D-ATH5 i CioHis 136 11.160 + + +
48 (E)-3-3FJ5-2-1iR CsHi140 126 11.460 - - +
49 K CsHsO 120 11.575 + + +
50 (E.E)- 3,5-3F —ffi-2-l CsH120 124 12.460 + + +
51 FH R > i CoHi502 158 12.530 + - -
52 -2 CsHis0 130 12.535 + + +
53 TR O W C14H2402 224 13.425 - + +
54 by CioH150 154 13.445 + + +
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R4 8
FE WA T SFR MRS TRE  min i
wak WE LR

55 BRI O e CiiHi502 182 13.450 - - +
56 TR CoH150 142 13.595 + + +
57 RO CsHi00 122 13.780 + - +
58 - R EA A b C10H30058Sis 370 14.720 + + +
59 THEE (R CioH1602 168 14.965 + + +
60 2-FH-1-E Ci10H1602 168 15.410 - + -
61 %% CioHs 128 16.040 + + +
62 Tk Ci2Has 170 16.605 - + +
63 2-T BRI CsHi00 138 18.005 - + -
64 T =k Ci3Has 184 19.570 - + -
65 + ISR C12H3606Sis 444 19.735 + + +
66 HHUA CisHas 204 21.715 + - +
67 KIRA 4% D CisHa4 204 21.720 - - +
68 = CisHo 204 21.725 - - +
69 RWAYSH CiecHz4 226 22.370 + + -
70 o- 53R CisHas 204 23.715 - - +
71 o-BEVE it M CisHo4 204 23.720 + - +
72 o-F I CisHaz 202 24.520 + - +
73 o- 1 B AR M CisHas 204 24.780 + - -

7 FORKHESY,  “=7 FORARM RS .

“+”indicates the ingredient is detected, “—” indicates the ingredient is not detected.

®5 EREERZ TR ONEE

Table 5 Multivariate statistical analysis data of Lonicerae Japonicae Flos samples

MR AL

HR AL

MR RH

3 OPLS-DA B4E (A) #1 OPLS-DA =AM B HIITE (B)
Fig. 3 OPLS-DA score plot (A) and Permutation test plot of OPLS-DA model (B)

3 TR vs Ik T EE vs L 2R AL vs i 2R
OPLS-DA ##7 R2x(cum) 0.485 0.539 0.332
R?y(cum) 0.231 0.210 0.271
Q%(cum) 0.929 0.960 0.898
R*y-Q? 0.955 0.959 0.968
200 B Bt is ? -0.553 -0.602 -0.484
R? 0.173 0.603 0.872
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Table 6 Screening results of differential volatile components
. T rg 5L 5 1R b5 7R

VIP P VIP P VIP P
2-Z.3E-1- T - - 1.152 5.482%1073 1.692  7.954X107
6-F 5~ 1- P 1.528 8.516X1073 - - 3.849  5.620X1077
(E)-2-I Sl 1.079 7.330X107 - - 1.106 0.016 48
1- ) - - - - 1.226 1.409X 107
i 5.507 2.995X10%  7.616 2.430X 107 6.748  2.810X10™
TR IR e 1313 9.127X 10710 - - 2.038  3.608X10°®
(E)-2-CJhils - - 2.875 3.665X1073 5679  7.417X1073
4-CV - 1-1F L BRI 4.512 2.575X 107 4.159 7.420X1078 - -
1-CE 2.346 637310712 2177 6.943 10710 - -
PR 1.303 5.828 X107 1.464 1.152X1077 - -
ORI 1.968 5.252X107 - - 3.220 5.942X107
(E)-2-FE - - - - 1.060 8.781X 1074
o i 1.152 1.581X107""  1.018 9.697X107° - -
2- PR R - - 1.959 4.224X107* 2.784 1.303X1073
i 1.302 9.483X10713  1.052 9.422X1078 - -
(E, E)-2,4-PE — )il - - - - 1.545  6.905X10°8
(E, E)-3,5-F —Ji-2-1d 1.155 1.316X 1076 - - 1.219 2.146X1073
-3 1.179 1.840X 1076 - - - -
T 1.305 6.805X1078 1.206 5.259X107 - -
THEm (R 1.694 1.388% 107 1.360 1.096 X107 1323 1.315X107
% 1.032 5.684X107° - - - -

‘=7 FoRARAYIRER .

“_»

indicates no significant difference.

AL, 1X 5 BUA YR 1E A [F] P~ i 48R
A=A T EER R

HH & 4-C BT 50, ] B 48R 4E WSS WIS Fl WIW
& IR IR B B v, U BT R SRR R S AR Z 1

SRR W2W A& IEEs I 25 BEAR L,
W & rh 5 2 B A LR AL & AR AL B
EHRAE 4 LA I RN AR, BRI RS
Yo, msEbike. TCHEALY . 078 B A LR AL

= = =t bz, A St~
BEMEY . FEEAMTHERAY); LWRESMRE  VEEHRD.
A B C
WiIC
i . 6 . 3
3 L JuEls W3S~ ae W5s uh <533 B
Wi NG 1 / — 7 51 LIRS
2 - b LIPS N2 —WE .
1 2l o o4 af 23 3 4 S
fo o W2W 2.0 _.W3C = -
= 0 L %. ] ~— i/ e = 3
S . . - o ] okk
e o > - 5&3::] PPN
-2 e oo ° & . 2 -l-)\_.w 2
3 o s W2s : - W6S 1 III
74—8 -6 4 20 2 4 6 D 0 ’
{1 WIW Ws WS WIS WIW W2w
1 ¢ ks
wis
A-PCA 1357 El, B-fRasmi ik, C-aHiRzEMIRE: "P<0.05 ""P<0.001 ""P<0.0001, &5 [[,
A-PCA score plo, B-radar response maps, C-group bar plot. "P<0.05 "P<0.001 P <0.000 1, same as Fig. 5.

4 AE=HERELFEDN

Fig. 4 E-nose analysis of Lonicerae Japonicae Flos of different producing areas
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Fig.5 E-tongue analysis of Lonicerae Japonicae Flos of different producing areas
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Table 7 Classification results of different Lonicerae Japonicae Flos from different producing areas samples
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