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Taste Analysis and Distribution of Linarin in Chrysanthemi indici Flos from Different Origins
XU Lei, WEI Wei-feng, LI Jian-ling et al { China Resources Sanjiu Medical &Pharmaceutical Co., Lid. , Shenzhen , Guangdong 518110}
Abstract

the linarin content in different origing, and to analvze the regularity of linarin in different origins. [ Method | Chrysanthen indici Flos from differ-

[ Objective | The electronic tongue was used 1o explore the correlation between the taste information of Chrysanthemi indici Flos and

ent origing were collected | the TS-50007 electronic tongue system and UPLC were used to measure the taste information and the linarin con-
tent, respectively o investigate the dilference in taste of Chrysantheny indici Flos from different origins and their correlation with the linarin
content ,and to analyze the distribution law of linarin content of Chrysanthemi indici Flos from different origins, [ Result ] The taste difference of
Chrysanthemi indici Flos from different origing was mainly manifested in bitterness | sourness and astringency. There was extremely significant
positive correlation between bitterness and the linarin content { P<0.01)  and there was a certain correlation between different taste indicators.
The samples from different origing could be divided into 4 groups based on the linarin content, Groups | and I were high content groups,
[rluinl}' distributed in Henan Provinee , Hubet Provinee and Anbhu Provinee, Based on the taste information and the linarin content Jthe !-ii-lnlllli"_‘i
from different origins could he classified into 4 groups. Among them, group I and IV had higher linarin content , and the taste index showed
higher bittermess and bitter altertaste. According 1o the qualified rate of linarin content in the investigated provinees , Anhui Provinee, Henan
Province and Hubei Province was higher. [ Conclusion | The bitterness index of Chrysanthemi indici Flos had a significant positive correlation
with the linarin t:mllt'.nl( P<0.01) .\\.‘hir"h ||m-.'i[[t-rl a reference for the 1||J:~|||'Iy [-nn.lm| al Cfu—_r.\'arr.rfwm.l' inalive Flusi_H_\.' uumpuring the eontent of
linarin in different areas, the distnibution of linarin in different areas was analyzed , which was of great significance for demarcating the planting
area of Chrysanthemi indici Flos and realizing the high-quality ealtivation of Chrysanthemum indicum L.

Key words  Chrysanthemi indici Flos; Taste analysis; Different origins ; Linarin; Correlation ; Distribution Taw
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Table 1 Collection information of Chrysanthemi indici Flos

W'y e #i Folis

No. Collection point M. Collection point
AHSS=01 LR HBQC-01 WG e vl
AHTC-01 Al R A B HBOC-02 AR T R
AHWI-01 ERER TR HETF-01 ) A o L
AHGY-01 ERUEEM TR R HRETF-02 i) b 2 1] A L
AHFN-01 LR R R R HEYX-01 R A B A o B £
AHLO)=01 R BB ol L HEYX =02 )b 0 1T BT B
AHLI-01 ERIE &SR HBYX-03 AR o T B R
AHHQ-01 LR AR R HEIL-01 T T o
AHJZ-01 R e R HBQJ-01 bR i
AHJZ-02 R E HRHS-01 Wb IR
AHSC-01 AT AR X HROW-01 G S Ao B
AHZY =01 B Bl B A B HRDW-02 A S Ao
AHWW-01 ERE R R HRBWF-01 e EL S di Tl L
GOPY -0 IR o B HNTI-01 it P i B A T L
HNBA-D1 R A R L JSXW-01 HIEIN N TR ES
HNLS-01 R =TT AR R JSLH-01 T ERRITA SR
HNGS-01 e R R B SXYC-01 L P b 17 P 4
HNHC-01 TR P e SXRC-01 L P 2 A 4
HNSC-01 T 5 1 P T AR SXY]-01 L PG 2 3 e i A
HNXX2-01 o e A B SXHY-01 I 75 7 <4 B L ]
HNXN2-02 A (P BB SXCG-01 o 7 T L
HNXX1-01 o A T B SXXX-01 BT AL &
HNXC-01 HONE R i A <k S SKYX-01 BT PR
HNLT-01 Rl AR Nt N SCMY =01 0 0] 6 BH s el 1
HBMC-01 WAL O 4 T b T COWX-01 R AR
1.2 REAE o U5 3 0O S EE AR i g B B R Tl A

1.2.1 #BFEHE, R ER AR R A AR R SRR
L2011 IEHGEEACH] . HEsBr 7.46 ¢ SALH, 500 mI. 122 fE2ERUAROTAT.
AR, RIS R DIA 300 mL oK ZBE, 4t 1220 @RS REGEREAR. B AR RE R A

I AGERRFRAE A9 0.56 ¢ SURRW, RPRHRS 02 1000 REBEAIEACH] LA - K- KRR 26:23 21 ) iRt st ; B lirt

mL FEHH L EF,

1.2.1.2 B semmC . s 300 mL XK Z.BE, 5
500 mL ZERIRSIR S, AR IA 8.3 ml iR ERE I HEIR &
IGEERS S 1000 mL 7R, SE 7S,

1.2.1.3 S mHl. MR FRIE 2.24 ¢ SLHTF 0.045 ¢
A, H 500 mL AR, SRS HE RS 22 1 000 ml B9 %5 B,
ERHE,

L2.1.4 R ah il &, SR 2 M RE AL T B i i
J5 e 2 g BESL, T 100 mL ZE 8K P, I
30 min, #h R AR Y B A SRARSEIE . IR, ECHE L,
FRE R AR

L2.L5 e, TS-500072 Bt 47 Hr & 40 i) 6T
BTSRRI PSR 90 s 4 I 1237 TP AYE LR
2 0 AERRRAE - 8 I 30 s, s B S S, F i
ik, BT ] 30 s FERTEA 2 b R 7 BRI IR 3 o, IR ER
AR DI L T 30 s DRI 4 vk, i 1
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Fig.l1 Radar map of taste indicators of Chrysanthemi indici Flos from different origins
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Table 2 Correlation analysis between different taste indexes of Chrysanthemi indici Flos and linarin content
udex Sourness Bilterness ﬁ.slru:gﬂm:}' altertate Fertaita Umam Richness Sultiness Linarin
A Sourness 1
P Bitterness -0.527"" 1
BRI Astringency ~0.501"" 0.535"" 1
P Bitter afterlaste -0.666" 0771 0.267 1
JHE ] Astringent aftertaste 0.120 ~0.206 0.258 ~{1.080 1
i Umami -0.674" " 03657 0548 0.358° -0.191 |
F W Richness 0.287° -0.625"" 0.003 -0.608 " 0107 ~0.048 1
[ Saltiness —0.664° 0.263 0.191 0492°°  -0.167 0.655°° -D492°° 1
AL Linarin 0113 0365°° 0.240 0.132 0.123 -0.174 —0.181 —0.161 1

ey ook FORTE 0.00 ACE TN e AR = FasdE 0.05 7K DLW kb FAst

Note; = = indicates extremely significant correlation at the 0.01 level { two-sided ) ; * indicates significant correlation at the .05 level ( two-sided )

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.  hitp://www.cnki.nel



S04 134

¥ FRARFHELAESFLREFS AL

175
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B S SN =T G e ) ) I S
brrh, Ao S ST S AR B A OC T LR R
IEHIE P<0.01)
213 ErkSrardr. s b A [E] BB ALY 8 IR S
FRO0 T A AT B SR RE R I 2 3, 4R AE I =1 MR AR (A 3
A Bl 2 vk 80.289% , th T A HE AR 2 IR n Y
ERVEA 5 pR B AR T R A S P A R IR m B (R 3) AT
gy FE sy Rt Bk R,

F,==0.225X, + 0. 200X, + 0. 146X, + 0. 217X, - 0. 048X +

0.188X,—0.155X,+0.194X,

=3

F, =-0.146X, - 0. 136X, + 0.467X, - 0. 190X, + 0. 322X, +

0.315X, +0.448X, -0.027X,

Fy = 0.125X, +0.309X, + 0. 270X, + 0. 208X, + 0. 574X, —

0.356X,-0.241X,-0.330X,

A LA R AT fESE — A P, R X (R ) A B
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Table 3 Eigenvalues and eigenvectors of principal component analysis of the main taste indicators of Chrysanthemi indici Flos

Bl wmkeg

FROEI A Figenvector

'fll';'td\ .F}J k-fﬁ*&m: rii ¥ ‘h ’1;' Curmulative

nitial Variance : ; . )
Index Havaliis o variance conlri- F, F, F

hution rate /' 5

R (X, ) 3816 47.702 47,702 —0.225 -0.146 0.125
Tk (X,) 1.431 17.883 65.585 0.209 -0.136 0.309
HIR(X, ) 1.176 14.704 80,289 0.146 0.467 0.270
A [ (X, ) 0.824 10,296 91),585 0.217 —0.190) 0}, 208
FEME X, ) 0.412 5.146 95.731 -0.M8 032 0.574
BELE( X, ) 0.214 2,675 98,406 0.188 0.315 -0.356
EREE(X,) 0,104 1.305 99,711 —0.155 11,448 —01.241
R X, ) 0.023 0.289 100 0.194 -0.027 ~(.330
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Fig.2 UPLC diagrams of the reference substance and Chrysanthemi indici Flos samples
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R4 FEREHFHEGHREFFEAF(n=15)
Table 4  Analysis of the linarin content in Chrysanthemi indici Flos

from different sources

45 A E L SEAETF
Nui. Linarin /% | Mo Linarin /'
HBYX-01 271 || AHSS-01 1.24
HBYX-02 242 | AHGY-01 277
HBTF-01 005 || AHFN-01 0.04
HBOC-01 021 | AHLQ-01 0.01
HBYX-03 280 | AHJZ-02 1.44
HBDW-01 347 AHZY-01 288
HBWF—01 2.28 || AHLJ-01 0.01
HBIL-01 33 || AHWW-0I 294
HBMCG-01 002 | Anwj-o1 1.59
HBOJ-01 0.05 | AHTC-01 3.05
HBOC-02 300 || AHIZ-01 2.67
HBHS-01 003 || AHSC-0I 229
HBTF-02 295 | AHHQ-o 0.27
HBDW-02 209 | sxvc-o1 328
HNBA-01 0.03 || SXRC-0l 333
HNHC-01 257 | sxvi-ol 2.30
HNXX1-01 273 | sxuY-01 0.01
HNXX2-01 265 | SxCG-01 0.02
HNILS—01 277 || SXXX-01 0.01
HNGS-01 268 | SXYX-0I 0
HNSC-01 003 | JSLH-01 0.03
HNXX2-02 383 || ISXw-01 0.01
HNXC-01 123 || scMy-o1 0.03
HNLT-01 073 | cowx-ol 0.01
HNTI-01 014 | GoPY-0I 0.05

k-
Byoopy e
N g

222 AR HEFE T FEELR . AR
WFAGAERE S AT S R A TR A H S R 3 R,
[ 3 ] 1,50 iy A~ [B) 7= M i FF 4 FERE o v DLSE O 4 1368
85 1 2B 5 REES) S HNXX2-02 HBJL-01 HBDW-
01 .8XYC-01 #1 SXRC-01, W SR ST R
3.289% ~3.83% ; B I BEIE 10 {8 5 4055 AHZY-01,AH-
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03 HBOC-02 HBDW-02 HBTF-02 HBYX-02 HBWF-01
HBYX-01 ,HNLS-01 , HNHC-01 , HNXX1-01 , HNXX2-01 ,
HNGS-01 F1 SXYJ-01, Arep & Bt S & B h2.28% ~
3.05% ;S 1~ 2E B 4 O RS, B0 FF AHSS-01 HNXC-01,
AHW]-01 #1 AHJZ-02 ShE 5, SEAE T &8 h 1.23% ~
1.59% CARAE R A BBV A0 22 W, 45
AHLQ-01 AHLJ-01 , AHHQ-01 ,AHFN-01 ,HBTF-01 .HBQJ
-01 HBMC-01 HBHS-01 HNLT-01 HBQC-01 SXCG-01 SX-
HY =01 SXXX-01.SXYX~01 HNSC-01 HNTJ-01 HNBA -
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FEoh, AT E B ICF E 220 bR (0.80% )

F5 WIHE T A 2SR S A6 & B R H At KB, P
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B, Lk 2 2SR 24 0FE S, BRI TR (6 i,
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Fig.3 Cluster analysis of the linarin content in Chrysanthemi indici Flos from different sources
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Table 5 Linarin contents and distribution areas in different groups of Chrysanthemi indici Flos

Fafke SE{EF A ik A 1

Cmup Linarin t1}||1t-ut,fyrr€: Destribution area

I 3.4520.09 s AT B e SR ot L MAE R oy R L i e PR R L 6 il 4y e L
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B e s g B B e o B dr BT B e e b e e B IR A S o R L b B R
P AR T O T e B T RTEE AT LB RIS E B TR L TR = D G L i R S PR
SVE RTREAE (E TT L B L T A T

[l 1.380.07 R T TR B RO T L R R A e E A R S e L

v 0.0820,03 LR BTG R R A A T SR TR R R T R B B A ey b e

B B B B B U EL B 2 e % B AL o L AL o
L L B PP e T 17 AL B0 o GRS T 00RO £ B R L
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FEIL 6 fkedn , ER RPN R BEok WS, SET S
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RPN R SRR (RIS , ST R

1.0
0.8
0.6
0.4
0.2
HBYX-02 [ 0
upyx-01 [l
Azt
m‘
W 8
e
Ny x,\‘
ok
WP
w23,4. 5
,33'
= =
g £
E o
z =

B4 FRERHHERZEESFETERES
Fig.4 Clustering of taste information and linarin content in Chrysanthemi indici Flos from different sources
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FOASE S0 3t A [3] 7= b ) 7 55 16 25 B A ROl or 5S4
e S S R RS, A B 50 MRS HE T LUK 4
R A ISR S M X ke R
T AR 3 DA O, X 3 A O o I BT S

BB e Sl Bl B e | EHIE 1L K S
HFAGAEML 254 = XA E5 . MIRIRTE 4 {7 0 T 45 fE 25 4 8
EHamAERT, 5 LiRg e UL, MR (77.78%) % &
(69.23% ) FIIIL( 60.00% ) 3 4~ 1 H e 60.00% L1 I

WEZBE A A B A O, R RDE KB X — A (R P R R

o6 FEEHHEESERSETSBRFEELEIEn=15)
Table ¢ Standardized data of taste information value and content of linarin in different groups

e i A i iy [ i I (] i g
p P o e MEERLE:  ERAE gy R ik A
Type Sourness Bitlerness Astringency P S Umami Richness Saltiness Linarin
ype alterlaste aftertaste
| 0.336£0.030  0.587+0.034  0.873+£0.040 05290080  0.540+0.020  0.923+0.028  0.924+0.024 04330058 0.246+0.121
I} 0.301+0.0d46 08220021  0.579+0.067 083100017 05350042 0.542+0.020  0.096+£0.037  0.677£0.038  0.422+0.113
m 0.554+0.048  0.210£0.046 017520030 049620065 054320090  0.286+0033 07070009  0.390+£0.055  0.021+0.007
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