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Correlation Analysis of Storage Life and Effective Composition Content with Color Value of Carthamus
tinctorius

WANG Jie" *, SU Shaofeng', YAO Renchuan’, REN Chaoxiang" *, PEI Jin"*, CHEN Jiang" * (1.College of
Pharmacy, Chengdu University of TCM, Chengdu 611137, China; 2.State Key Laboratory Breeding Base of
Systematic R&D and Utilization of TCM Resources, Chengdu 611137, China; 3.Sichuan Fuzheng
Pharmaceutical Corporation, Chengdu 611730, China)

ABSTRACT OBJECTIVE: To investigate the correlation of storage life and effective composition content with color value of
Carthamus tinctorius, and to provide reference for the quality evaluation of C. tinctorius with different years of storage.
METHODS: Using 24 batches of C. tinctorius from same place of production with different years of storage (0, 1, 2 years, 8
batches each type) as samples, the contents of hydroxysafflor yellow A (HSYA) and kaempferol were determined by HPLC. Color
value [lightness value (L'), red-green value (a°) , yellow-blue value (b")] were determined by spectrophotometer. SPSS 19.0
statistical software was used to analyze the correlation of storage life and effective composition content with color value.
RESULTS: Kaempferol content was still high after 1 year or 2 years of storage (0.161% , 0.061% , respectively). However, the
content of HSYA decreased with the prolongation of the storage life (the average content of HSYA were 2.46% , 1.58% , and
1.51% after storage 0, 1 and 2 years, respectively) , and the color of the drug became darker (&" value decreased). Results of
correlation analysis showed that the content of HSYA was positively associated with color value L', a” (+=0.430, 0.781, P<<0.05
or P<<0.01); the content of HSAY was negatively associated with storage life (»=—0.777, P<<0.01). There was no correlation
between the remaining variables (P>0.05). CONCLUSIONS: The longer the storage life, the darker the color and the lower the
content of HSYA, so it is not suitable for over year and multiyear preservation.

KEYWORDS Carthamus tinctorius; Storage life; Hydroxysaftlor yellow A; Kaempferol; Color; Quality; Correlation analysis
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BTSEAHTIRLLAE T T, B B LLAE LUB SR
O M PR 7 B ROR Y AS PRI 22 22 AR S MR T A B
WY B AR MATAE SR b SRS A LB G . R
1117, F A L 1 A SD SCHRARGE A [R] PR A A BR X 2L AE
ISEIR o SRy 1 RUEZLAE 254 Jot ek B FUIl AT T 280, A 22
TP EA IR A BRIV LLAE BRI

A TRABTZH 17 3 X8 A [6] 77 by 2148 v B 2 i o3 i A 7
T, FF A 7 IS B 8] B AR S, R BB
(E AT LA A BN RO AR 22— ABIFSEAE RTIAE
FEHERR b, LIS R PR A7 A BRIV 24 HELLAE 2501 S 580
Gl AR AR R A 0K (HSYA LA ) &5
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1
L1 {85

SQP #Y i, F K- (1% [ Sartorius 23 7 , ¥ & : 0.01
mg) ; KQ-500DE T 7 I8 i 1A (L 1L o i A A s A PR
73] ) s HX-200 29 55 38 o 258y WAL (VL A8 7K R T I
FAZ5HT ) ; U3000 % 5 20 H 4% 4% . DAD-3000 #1
£ RGN £ (35 [E] Thermo Fisher Scientific 22 7] ) ; CM-5
HI46M2 3 ( H 28 Konica Minolta A7 ) .

1.2 AR5

HSYA % B 5 (65 PS011339, 241 )% . >98% ) . 11
AT X R b (S - PS001201 , 43 . >989% ) ¥4I 13 AT
SO R A A B F 5 O 20 (S€ 1] Fisher 2
H) g a) s HAh R 2 A b4l K OB 4tk

24 HELT AL 214 SR B CAR v B 24 2 24 A Y el , 4
BEARH R 24 K2 3R B L S i o B R 4148 (C.
tinctorius L.) /) T 46 (FE SR J5 F 8 XU 4 R
45 CHET 318, i 3 5 0, FREM T 28 h AR A7, &
o LAE2i R IRME B L 1,

2 FiEEHER

2.1 HSYAFNLZFEEBHEENE

2.1.1 XMW AT R PRI HSYA X | i 4
mg, JLA 25% H R S ()% : 300 W, 451 %€ : 50 kHz, i}
6] : 40 min, N [R]) %5 ##% I 1l B4 1 mL 7% 0.418 mg
HSYA X B S5 U . A 2 PRI A4S B % B 4 mg, A

hEHERE 200EEs1EEE

FA B 75 V5 A A B 1 mL % 0.410 mg 9 11 A AR X IR
AR o TR B A IR T 4 °C R KA R IR AT
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Tab 1 Source information of C. tinctorius

T TR WERE
&2l Mt R |42 ) Mt oy

S 2018 WEFELGKFAESE 0 |[SI3 2007 WERELLGREE 1
2 2018 HEPEZ AR SI4 2017 WA ELAREZRkIE
32018 FRAREA K2 IR SIS 2017 b L KF 2 kI
S 2018 WEREA KRR S16 2017 bR BRI
S5 2018 WAHFEL KRR SI7 2016 WA EA A2 B
S6 2018 FRAPEAKZ R SI8 2016 Wb L K F2 Rk
ST 2018 ALK R S19 2016 HbEZ KF 2RI
S8 2018 WEMREA KRR $20 2016 FEREAKEL MR
92017 WHFES KRR S 2016 WAPEA AL REE
S10 2017 FRAPPEZ K25 S22 2016 HHEbPELAKFA AR
SIL 2017 AL K25 S 2016 HEPEA KA
SI2 2017 FRAREA K2R 242016 ARG
2.1.2 A E R H s OB HSYA & il i it
BAE R GO A BERE W 1) R R EZLAE 25 B R R
0.4 g, T 100 mL HIEHEIE IR, I A 25% H £ 50 mL,
FRAE BT iR, 25 C R A AN, v’ , Bk it , A
25% W BERN UK 1, 7557, H 0.45 pm GLFLUE AR IE
1o, BRI, BAS . Akl 23 5 e g 0 IR i i
W CE ARSI 2) G AR ZIAEZS MR 0.5 g, &
F 50 mL ELZEHETE A, I A 5 25 mL, FR € i i, 76
80 C N HNFAIRIE 30 min, BL¥A , FRURFRE T, FHHH Psth
JERUR IR, BEAT, e RS S ISR E W 15 mL, B F
50 mLH#EIE A, InEh R A W (15—37)5 mL, $£57,80 C
FKIBINHRIK % 30 min, 37 BIVEH1, 5555 2 25 mL &,
FH B 25, $257, i€ L s I FH AT 0.45 wm B FLIE B UE
ol LU, B

2.1.3 @IEEM S AU A I e 2178 v R
BRI SRR RS . gt 24 0 Agilent Zorb-
ax Eclipse XDB-Cs(250 mmx4.6 mm,5 um) . ¥ishAf
HSYA Jy -2 15-0.7 % WEBR VR R (26: 2: 72, VIVIV) , 2¢
FEVENG ;s 1 A5 A 0.4 % BRI (A)-HBE(B) (V1Y) 4
FEVEN (0~3 min,47%A ;3~5 min, 47 % A—55%A ; 5~
25 min,55% A—47%A) . Fiill 3 1 : HSYA ° 403 nm,
1AWk 367 nm. YLk : ¥4 1.0 mL/min. #3358
25 OCO ‘#ﬁi‘:ﬂ’jy‘j 10 lvlLO

2.1.4  JrPtEEES F BRI A ST 1 TR R R
AT et gt 45 HSYA [MH rFE ly y=14.629x+
0.271(r=1.000) , 1L Z5 My [ 75 F2 0 y=25.610x—0.342
(r=1.000) , HSYA | LI % B 43 Sl £ JoT 4 v i 4 0.041 8~
0.418 0.,0.041 0~0.410 0 pg/mL 7 Fl P 55 Ho0g i R 1
KRRy MR, x N ) S5 R
P B2 (24 h) iR 58 RSD ¥/ F 2.0% (n=6) ;
HSYA | 1L 25 19 (-4 ke [ 52050 4 99.7 % .99.6 %
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RSD 435124 0.69% .1.01% (n=6)

2.1.5 FROMESE OB 24 LI 2 S 2,127
TR Jy i g B SR TR, SRR 22,137 U
T A HEREIN E | 10 SR BT R S MRE TS HSYA |
M it AR 25 4 I E 2 U, BOF X 1E, 24 41t
ZIAETF HSYA (ILZS M & il E 45 R I 2.

R2 24MATEHHSYA ILFHESNELER (n=2)

Tab 2 The contents of HSYA and kaempferol in 24

batches of C. tinctorius(n=2)

e IR, B HSYA, % AT, %
sl 0 291 0.100
s 0 285 0.117
83 0 251 0.063
s4 0 247 038
55 0 258 0.131
56 0 259 0.044
§7 0 201 0.084
S8 0 178 0.041
59 1 178 0.182
s10 1 134 0488
slt | 150 0.138
s12 | 135 0.127
s13 1 1.68 0038
S14 1 17 0078
815 | 1.62 0.103
sl6 | 1.68 0.113
s17 2 1.90 0.054
S18 2 1.74 0.031
s19 2 1.46 0.044
$20 2 1.4 0.062
s 2 141 0085
i) 2 139 0.090
23 2 139 0.080
24 2 1.34 0.044

GEIL IR AR (PRAFAEBR S 0) W 2544 Fh HS YA
TrHEAE 1.78% ~2.91% 2 [0] , 358 2.46 % , K5 2.00% LA
AT TARFES s ORAF LAERI 2 T HS YA 9 5 7E 1.34% ~
1.78% 2 8] , 444 1.58 % 5 (R-AF 2 AE AU 25 44 HH HSYA &%
HAE 1.34% ~1.90% 2 [8] , F30 1.51% o 44 R
LIAETR I 2S5y S AE 0.041% ~0.131% Z [a] , -3 K
0.080% ,i5510.1% L 0 3RS -AF VAR 2544 h
125 & 5 1E 0.058 % ~0.488 % Z [a] , F-349°4 0.161 % , ik
£0.1% LA 1A 6 0 FE i s RAF 2 AE I 25 L 2S5
HAE0.031% ~0.090% Z 7], 4424 0.061% . 7] WL, B
FARAFAEBR B LE K, 2146 HSYA 5 2 7 ARG 5 1 2%
By e B TR PRAT L AR BITkaon , (R AR AT 2 AR S8
22 AEHMAKREBEENE

e By R RSN O RS FAW 2 i KR [ Biin
ATME" S WA 451« P L R 380~780 nm , F9 41 K
J& >4 600 nm/min, PE4% 55 B R 1 nm, B SGIE R D65, 71
Yk 100, HARMIE I3 1 Je bt 7 e LI O E AR IE SR
ILTAERE SRy ARG o, P40 T Lo e b AR YOG 24 Hik A
S EA TN E IO SR B[RS R (R (L) (2L (o (a0
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B (a") EEAETE ()] BHERIE 30, BCFE
B 24 HELTAERY AR (RO 22 45 R W3R 3

x3 AMAEHMKREABENELR(n=3)
Tab 3 Powder color values of 24 batches of C. tincto-

rius(n=3)

BT MR r ¢ b

Sl 0 55.03 2397 28.73
S2 0 54.25 2379 28.16
3 0 53.95 2411 2651
54 0 5493 2429 nm
S5 0 54.60 23.56 26.94
S6 0 54.84 24.89 2783
§7 0 51.06 19.61 22.90
S8 0 5207 18.81 1347
NY | 53.69 20.30 2558
S10 | 5320 18.18 23.96
SI1 | 54.82 17.56 28.63
si2 I 5400 1764 715
S13 | 51.93 20.67 23.92
S14 | 5239 2131 24.20
S15 | 5221 20.58 2445
sl I 29 19.97 517
S17 2 5291 23.16 26.07
SI8 2 51.99 21.96 23.54
S19 2 5237 23.17 2523
) ) 5029 2005 221
$21 2 55.65 1833 30.23
2 2 54.93 18.13 2934
$23 2 50.54 19.97 21.00
S24 2 52.00 21.62 23.01

SRR AR (PRAFAEBR R 0) B ZLAEHE A
{88 L' 7F 51.06~55.03 = [ii] , -3 4 53.84; ¢ 7F 18.81~
24.89 Z |a], -441°h 22.88; b1 22.90~28.73 2 [f] , -2 N
26.54, TRAF LRI 2R HRAE S L{E7E 51.93~54.82 2
(], 34k 53.15; ¢ FF 17.56~21.31 ZZ 1], 44 4 19.53;
b'TE 23.92~28.63 Z [A],*F-34°k 25.38. [RAF 24254 h
FE LB 0 L AE 50.29~55.65 Z 7], SF-3 K 52.59; o' 7E
18.13~23.17 Z[H],~F-14J° 20.80; 57E 21.00~30.23 Z [A] ,
¥R 24.95, AL, PRAFE L~24F )5 , ZLAE B (e B SR AR 1
2.3 XML
2.3.1  LIAEDRAFAERR A RORR 5 1 €2 A A P
Br - R SPSS 19.0 Gt Xt 24 LT AERE fh h AR A7
AERR ARON S O B R T AR P E . SR
7N PRATAE RS HSYA & & &2 8 2 A ¢ (P<<0.01) , 2l
B L o' 5 HSYA % 5 2 I8 3% IE A 26 (P<<0.05 5 P<
0.01), HA ARG 2 M35 JCAH & (P>0.05) . FIL, 4
5T EBIRTL e HSYA 5 i PRAFAEBR A K B B
L' a Z IR AR R A RS &
R AH SR B 25 R L3R 4.

2.3.2 [ E FIH SPSS 19.0 it 84, 4
FILAHSYA & A AR & B (L a') WIRNAR &,

FEAERR Jy B 728 B CHSYA &5 i o AR BE g7 [0 09 43 #r o
R BN HSYA S SO L o e RECR 517
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Tab 4 Correlation analysis results of storage life and

effective composition content with color value

of C. tinctorius

il Gt HSYARE  WABGE BREL H6MC A6
BREFR  HkRE 0777 —0.085 —0343 —03710 =026l
P <0.001 0692 0.100 0075 0218
AL RS 0.430° 0.151
P 036 0483
Afifia RN 0781 —0363
P <0.001 0.81
iy xRS 0397 0.010
P 0055 0963

T FRIRAE 0.05 7K BN ) B i A OC ;7 2R 7E 0.01 K P
OB ) | J 2 FH G

Note: “*” indicates that the correlation was significant at the 0.05
level (both sides) ; “*” indicates that the correlation was significant at
the 0.01 level (both sides)

2470.185.,0.610, B HH (4 fH o A 61% % HSYA £ I 5
Wi, T L' 32 HSYA 5 RS2 IR A R 5 PR AFAR RS
HSYA &t R E R AR A 0.603, W] HSYA & it A
60.3% Z IRAFAEBR A2 . 45 R, ORAFAE R Y K R
XFHSYA & 4 B RFEM , HSYA 75 5t (1 = IRt 23 R
TELLAEZG MBI b HSYA S it SEEAE L a 1Y [
AT 4 R I 5, PR AFAE R 5 HSYA 5 it A 111 U1 73
LRI 6,
x5 HSYASESHBMEL .HEEFSHER(ER
L&)
Tab 5 Regression analysis results between HSYA con-

tent and color value L', a'(model summary)

TiH WERHR TG TRt e P

B 0.185 0.148 1.409 0.036

Gitifia 0.610 0.592 1.498 <0.001

®6 REEREHSYASENERASHER (EE
CE)

Tab 6 Regression analysis results between storage life
and HSYA content(model summary)
SiH PERER RERHRR TR AR P
HSYA i 0.603 0.585 0330 <0.001
5107 B 7 22 3 A R R B, P241/NT 0,05, LR
AR R RAESE T B R B RZAGH A
ARG Y(FUE(E L) =1.28X(HSYA £ 4t )+50.82
Y(Bitiftia ) =3.575X(HSYA & )+14.448 . Y(HSYA %
) =04TTX(PRAFAERR ) —2.329,
3 it
24— ARR IR I R R PRLARLE AN T A R
SRR P EANBR A A o BRABCESR R B9
2G4, Y R R0 2 hE 2 A IS 8] A 428 KTt B AR
@ R 3z AR BTG, HONTE B O T fE
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U023 RRAR , R TS Ik A 187 FH £ o 24 B ARy o 14545 3]

ORI, 2 R R 2 AR o T D R el 24 B ) 2R A

TE M B RR , BT i b 258 RO B o

MELARF ORI . 1R T DG GEERIE A 0 551 vh 256 1) 5t

SEAFTEAR R 14 UL , T 36 5 D R A RO BRI

H 2 o AR AR S A B T 22 IS 2 T

EALRRAS DL A R , 20 WL PR | MR 1 S R 2 1A 1

B, T 2588 B0 S5 A5 R85 ek B D () 77—

FERIARSCHE . R, T AR 822 3 B I BB i e 5 | A

2y R PEA R IR L1 ET S R 28 XA [R]

MR LLAESEAT 1 o0 Hr , 45 SRR B AT FIR S 214

HHSYA .

AT AORAF AN [6) 45 BR Y 24 HEZLAE 9 A iy,
HSYA 23 3% DL 2GR B E A 70 , I AT
S (HSYA FILLIZE 1) & & B EE RAFAEFRUE T T A1
KA. SRR AW & SR AR S
[ X TR S s HS YA & i S EUEAE L a DL AARAFAE R
YA BB, B DRAFAEBR AV SER , HSYA 5 1 %
B L' a S5 B S B AIK , 2 AR 2 04 60 AR s 5 LA T
BRI, (A7 LAER 254 b5 1 Y AR R IR
LR AF 2 SRR 25455 o

Zi F PR DRAFAE IR XS 2L AR BT i A 35 5 ), 32 %2
RIAEHSYA 5 872840 B 5S4 RILZLIEAH L
(HSYA V¥ 554 2.46 % ), ARAF 1 24EIZLAE T HSYA
(2 & B 4350k 1.58% (1.51% o AN L, ATAR G
01 I 5 2 A S AN [) DR AF- AR BRZLAE 24 7 1) ot A
%o ABTEGE IR AT R LLAE 25 b i) ORAF AR FR S A T 24 44
i e A R —E S AR T LB L R
BT . AHASWRFE I TREAS S AT B, 00 ) Ak 27 i
Oy R TR LUR BFTE T AR AR 25k
FEACE , FFHG I 5 22 1) )80 o3 04 7 il — 2P BRI
S 3k
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W E RN MRAERETRAMS AR LTRSS TG ik K TREHRE UK 5ME(DL)>0.18 o £ 45 A
JE(OB) >30% A Ar A, H 8h oF 25 %-5- 25 3 223+ SL-F & (TCMSP) i i 2 3R & d 694k 248 o5 A1) 7 25 5 B 1) I e 5 kA2 1R 5 Fe i 44
¥& % (PharmMapper ) 35 JR& I8 2 4% 0 20 55 09 e A 7 e 5 s A A 4 5245 8 12 B 403 % (DAVID ) % 3% 13 69 e 5. % & #E A7 w4k Ak
B 5 3K B 204098 F (KEGG) 15 5 i@ 3 o #r Ao A B AR (GO) A Mt A2 (A M2 o F AR MICE S )G £ o (3 P<
0.05 A4F/A) . LR AAEFREPREMEDL SR AS[2oMEE AKEEE RKEFEB . (HDILEE L EHFF LUAANAE
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AR R eI AL RO R AR | R MR RO A AR L 49t A3 & T ki@ i MAPK 42 5 i@ %%\ VEGF 12 5 i
& AN TR S A5 5 BB KARFUI A AT K BN AR IR 1E R

XEHR AR A Ay MK P b E G 42 5% TR

Study on Network Pharmacology of Superior Components of Fagopyrum dibotrys

YAN Xueling, SHI Zheng, ZHANG Yun(Sichuan Industrial Institute of Antibiotics & College of Medicine & Key
Laboratory of Coarse Cereal Processing of Ministry of Agriculture and Rural Affairs, Chengdu University,
Chengdu 610106, China)

ABSTRACT OBIJECTIVE: To study the pharmacological effects and possible molecular mechanism of the superior components
in Fagopyrum dibotrys. METHODS: Based on network pharmacology, by selecting DL>0.18 and OB>30% as criteria, superior
components of F. dibotrys were screened out, using the traditional Chinese medicine integrated pharmacology (TCMIP) platform.

Pharm Mapper database was utilized to obtain the potential targets of each components; Kyoto gene and genome database (KEGG)
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