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Correlation Between Effective Components and Powder Color of Celosiae Cristatae Flos

GUO Shuang, LI Qing, HE Wan-wan, KANG Ting-guo”
(School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract ] Objective: To study the correlation between the color of Celosiae Cristatae Flos powder and
its chemical components. Method: Colorimeter was used to determined L” , a” and b~ values of Celosiae Cristatae
Flos powder, RP-HPLC was used to determine the content of the four active components, spectrophotometer was
adopted to determined total flavonoids in Celosiae Cristatae Flos ( based on rutin), and SPSS 19. 0 software was
used to analyze the correlation between color values and content of active component in this study. Result; In
Celosiae Cristatae Flos, L and luteolin, quercetin, kaempferol, isorhamnetin were significantly negatively
correlated; a” and luteolin, quercetin, kaempferol were significantly positively correlated; and b° and luteolin,

quercetin, kaempferol were significantly negatively correlated. a”, b" and isorhamnetin were uncorrelated, and

L™, a", b" and total flavonoids (based on rutin) were significantly negatively correlated. Conclusion: There was
a significant correlation between the color values and the content of the four effective components. It is energy-
saving and convenient to assess the quality control of Celosiae Cristatae Flos by determining the color of powder.
Although the new method can be applied to assess the quality of Celosiae Cristatae Flos and provide reference, some

problems still shall be further studied.

[ Key words ] Celosiae Cristatae Flos; powder color; effective component; correlation
[KFBEE] 20160206 (003)
[E€TIB] EZEXAAREEETIH(81173499)
[&— 1’E%] SRR TR, N 25 S 5 L R TAE, Tel : 15541418581, E-mail : 1525572455 @ qq. com
[BWIEE] W REE, B2, WA 00, A 24 55 5 5 BT TAE , Tel : 13386658833 , E-mail : kangtg@ Inutem. edu. cn

.64 -



22 B 24 W
2016 4£ 12 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 24
Dec. ,2016

X 56 A6 I PR T 45 A b i iR R A A
FIA Ak (AR, L0465 U, AR T AR K
AW R R B A YO BRI f g
71 B 6 B ks B B Ak | TR B O A AR AE L OF B
Todg, B—MESRATT R KR #
BAb G W 2G4 1 A RO S, B 2 AR
Yise , HICRE @IAEHT, %8 BT s A% 09 B v A o7 #8 5
A REFE SRS . wEEN SR KA EE A
fEM R ORBER ILEmMRERERS ., TEY
SeE AR BT RSO I T AR A T IR AR B R AN
A, Bl i 2 22 A 55, KBl B I A IR K 22 5,
DARAS T 0 02 vh 24 5 i DF A b A ] Bk Y —
TP A SN AR R B 0, 5 A B A
PER DR IE o A 5256 10 FH B AH 85 280 A £ 135 1
Hh-AT UL 43 566 BE 1 43 I 7 T 33 HEXG 5 48 25 14 1
iR 28 R R Ay R AR R R R 0
IR R R e Y AR R R B fE LT,
a” b7, HHP LT o b E RN ERHIMRET
X5k A B A ) PR AR B O WY ) Al 0 550 g % 2 2
(+ T, - AR Ek) w8 o5 fw 5 A% 2 ( +
FEM - R ) s G T4 A H 5 42
B HIAE DG, B AE 8 1F A X9 56k 76 1) o o 42 i — Fip
B AT TR ORI
1 &

FW80 %I w55 1 J7 58 A3 W ML ( R T 28 M7 4 A 2%
A MRAF), CP225D R HL F 43 A1 K 7 (18 = 98 £ F
W) ,KQ5200DB 8 %5 2 8 75 1 v (B2 1l vt
MR PR A L1100 2 51 2 2000 A 6 g 4 (35
[ Angilent BHH A R ] ) , 1750 AL 5 4b-1] UL 43O
JEEETE ( H A% Shimadzu /A 7)) , WYK 7 3 i B8 W 2%
( LSRG AR FL R A BR A W] ) , U-3010 7428 5
Iy RETT s A B BR B0 B e BT R, H S

HBE 2N 2 oM (o 4l K R e i aliigeok o 4
MR A e = (%5 Y26D5Y1) , KB RE R (4t 5
YAO408YA13) , 111 Z5 i (41t 5 RO3F6C1) , 7 R 2= &
(#it%5 P14J6R1) , T (fit%5 Y225653719) ¥y [ I
R A R B A PR B 4B Y > 98% ., 33 HE XY
TEALZ A TR B AR (AU TR RERE
[E 242 56 5 R R Y 0 5 48 Celosia cristata 1)+
PRAETT , ROk TE WAL 1,

2 HEEER
2.1 XGEEAELIM K g IR 2015 4R R (T
] 24 34 ) 38 D) 0832 2 — 3 o I 52 X% 76 4E 25 A4 i /K
gy a2,

Fx1 BEEAMREFR

Table 1 Medicinal sources of Celosiae Cristatae Flos

No. I 3 No. i 4 Ho
1 KEAE KB 18 YL BH AR T I 2
2 destlf k2B 19 PR

3 KR B 20 BB

4 KEHB 21 BRIBE TR

5 KERIEZB 2 kRN

6 KiEARIKL B 23 mEw A2 B

7 K BEZ B 24 ITFhEZ A

8 A2 25 ITTEH L

9 TLPHE K5 26 ALTRH?2

10 MBRGLAERAR || 27 ITEH3

11 PR PRI K25 5 28 TR 4

12 KRR b 29 PRHIEE 25

13 EMFR LB 30 BRI AR B

14 WL EGR¥ERRAE || 31 FREC G5

15 kit 2 32 PHRFHIBAEL
16 2N 25 5 33 RUHMR T B2
17 4@ 25 B 25 53

TE AL T R 1,2,3,4 53500 T 85 8,9,10,11 Ay FRZH

R2 BEEHDMAKSWE

Table 2 Results of medicinal water of Celosiae Cristatae Flos %

No. IK 5 No. IK 4y No. K4y
1 9.79 12 8.38 23 8.38
2 9.41 13 9. 46 24 9. 46
3 9.21 14 9.14 25 9. 14
4 9.12 15 8.38 26 8.38
5 9.96 16 8. 66 27 8. 66
6 9. 88 17 12. 09 28 12.09
7 8. 86 18 8. 40 29 8. 40
8 8. 80 19 8. 46 30 8. 46
9 10. 27 20 9.82 31 9.82

10 9.01 21 11.48 32 11.48

11 9.35 22 8. 44 33 9.23

2.2 RO EE AR KB (A

2.2.1 BB AW R 33 XS AR B R
(80 H)Z: A, 5% 358k 5, A BB,
R o

2.2.2 @REMEAMAMTE KA 400 ~ 700
nm , 3 HFE 500 nm-min ~', B IH A S LED J%
T R4 GERE 1 nm, PIA LR 10°0L A o
2.2.3 (W E LR TRFEHLE KRIEHL
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Table 3 Determination results of color value and chemical composition of samples

No. L o . AR Z it i % 11125 By SRZEH ST
/pgrg! /pgrg! /pgg! /pgrg! /mg-g !
1 51.99 6.98 14. 60 110. 00 259.20 490. 24 107. 27 2.58
2 59.78 6.58 18.27 81.15 121. 41 104. 84 143. 91 2.80
3 50.91 8.55 15.10 140. 45 305. 28 578. 53 136.13 3.58
4 54.23 7.36 13.99 99. 81 262.97 507.79 150. 44 4.92
5 56.76 7.74 17.32 103. 00 261.75 656. 02 259.75 1.96
6 51.37 7.42 13.38 96. 63 327.36 546.97 86. 06 3. 60
7 48.89 5.59 12.73 101. 24 302.24 653. 89 186. 76 3.42
8 60. 40 8.95 18. 30 104. 97 297. 94 624. 40 133.32 2.82
9 54.59 8. 06 14.76 107.18 314. 40 509. 32 127. 91 5.22
10 52.79 7.07 14. 68 118.19 319.72 594. 20 133. 46 2.26
11 53.00 7.71 14. 05 106. 07 365. 21 422.88 105. 89 5.74
12 43.76 9.50 13.17 138.95 217.98 339.33 99.93 6.20
13 54.51 7.50 15.91 101. 30 297. 66 565.34 106. 95 4.40
14 60. 58 9.96 15.36 109. 25 315. 59 615. 00 132. 81 3.52
15 54.34 7.17 14. 54 107. 26 303. 18 559.98 102.17 4.00
16 59. 19 8.70 13.74 111.23 316. 55 572.79 104. 89 4.60
17 56.71 9.85 14. 66 137.72 372.64 526. 80 137.20 3.42
18 45.40 9.76 12. 68 178. 18 377. 84 722.43 173.75 3.34
19 48.15 9.68 12.47 144. 52 408.93 793. 03 155. 40 3.48
20 52.25 8.97 12.35 110. 12 303. 18 580. 84 108. 07 2.32
21 53.78 8. 66 13. 60 107. 90 236. 66 447. 98 89.27 3.22
22 52.41 9.29 12.50 94.94 267.95 496.23 93.38 4.14
23 60. 61 8. 85 17.01 90. 36 262. 33 470. 60 86. 00 3.54
24 61.98 10.28 12. 12 97.43 257. 68 501. 13 98. 28 2.94
25 51.59 8.44 13.07 116.27 318. 41 600. 04 100. 46 2.38
26 57.10 7.40 16. 89 101. 20 284. 69 599. 56 138. 63 2.06
27 36.98 12.72 9.12 395.49 1 124.91 2 103.78 394.23 3.12
28 49.19 11.99 8.53 98.32 265. 26 496. 05 79.26 6.22
29 52.39 6.61 14.50 109. 79 307.52 638.75 139. 61 1.98
30 60. 37 10. 45 14.92 113.22 311.45 585.47 118.59 4.62
31 59.28 8.70 14.29 99. 30 282.56 561.54 127.23 3.68
32 63. 68 8.75 14. 03 96. 83 279. 37 548. 88 119.13 1.52
33 59. 80 10. 60 15.95 119.18 319.72 593.53 133. 46 3.20

ALK E X EAEB A 1 S kM T T (L, L7 ,a” b7 B9 RSD 235 1.2% ,0.7% ,2. 1% ,
L N REEL I SR 2 g AN RS R R EE S SR, 1%
@I 4% BRI 5 T IR 2R 5 6 Uil i RO A 5 O i o A e 6 iy, JF R IR
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5 75 v AT A o B B, 6 RN R A A Y Y
L™ ,a" ,b" 1 RSD 235~ 1. 1% ,1.2% ,1. 0% , %M
T A R R E B A IR A B R AR W, 4%
RN T S IE 1,2,4,8,12,24 h W,
L ,a” ,b" 8 RSD 435/ 0.8% ,2.2% ,1.3% ,3& W
Iy R BT

2.3 RP-HPLC i 1 7 46 o 4 i A7 2 R 55 B
g

2.3.1 g% Waters Symmetry C {035 4F (4. 6
mm X250 mm,5 pm), i 34 & (A)-0. 4% B iR
W (B) BB BEE (0 ~5 min,40% A;5 ~30 min,
40% ~30% A), Vi 1 mL-min ", & W 3 K 370
nm, i 30 °C, #ERER 10 wl,

2.3.2 RAXEGEWOE S S R % AR IO
R CKBRR AW 5 AR X | 419,
2.90,7.63,2.35 mg B F 10 mL &, FH HF BEE
RS, WA R R % 1 mL 8 25 mL 5
o B E 2 B

2.3.3 HEXMIEWR S S KMERENEL 4 g
(80 H) K% i A W B2 100 mL, B € Jit & , 9% #% 2
min, #7510 min, & 24 h; A8~ 1 h, FRE B
U R /MBS R E 25 2 10 mIL &
i, 0.45 pum Gl FLUE R, BIAG

2.3.4 Ty R K g 3 99 K 5 I SBORT R
WS AR T WAS 10 WL, T8 R8O8R 3 A3,
SE L0 W T A, X IR RS (15 ) (g LR 1
X SE AL A A it Al 2 i i U E A5 R LR 3

t/min
ARG XT IS B T AERE T KRR 20 W 3. I
4. RRAER
E1 BAMBREBEEHERN HPLC
Fig. 1

HPLC spectras of mixed control product and Celosiae

Cristatae Flos

2.3.5 LMRREBE BN IS W N R 2,
4,6,8,10,20 pL, 0w i AR, 43 0l LA X Bt A 0
TR AL bR, DL A i B AR b, iE AT 2k Il 5
ZE L 25 Y =3 632.2X —52.102(r=0.999 8) , £k
PE9E Bl 0.033 52 ~ 0.335 2 pg; KRB % V =

2510.2X - 23.724 (r = 0.999 8), £ ¥ i [l
0.023 2 ~0.232 pg; I ZSH ¥V =3 730X - 82.939
(r=0.999 8) , 2k i FEl 0.061 04 ~0.610 4 pg; 5
FZ52 Y =3 862.8X —23.305(r =0.999 9) , £ I
FE10. 018 8 ~0. 188 pg.
2.3.6 KGRI O WO R A W 2k
FE6 WK, BRI 10 L, F2 15 3 £ 3% 25 240 D0 a2, 0 75 At
R ORBEZR LR 5 R R 050 E L RSD
Sy 0.5% ,1.2% ,0.6% ,1.5% . 45 B F W] K
AT A A o
2.3.7 foEtEilEm B3 SRR 4 g R RRE K
2.3.3 I F oy ki e Al A W, #F 0,2,4,6,8,10
h, R % S5 HERE 10 WL I 75 K R 22 M 2
Fol&E . 7 R 4R 00 m A RSD 4 5
1.5% ,0.7% ,0.6% ,1.9% . %5 5-F0 , i il &
J5 10 h P E M R AT
2.3.8 HEAEMIKE B3 SR 6 M, 1% 2.3.3 0
T T 3 VS R T A S S A A
ARBER M FE LA 5 R 2R S 5500 5
4 139.95,306.41,576.76,134. 82 pg-g ', RSD 4
WM 1.9% ,1.0% ,0.4% ,1.8% . Z5 R KW, EE
PR S A5 A o
2.3.9 fnkEmEE EEMRBRCHEEMN 3 S
mn At 6 1y, A BRGSO AR BB M R4S
Wy S Bl 2 2 0] R O o, F AR A AR R AR . R
FRELR Mt R LAy 5 R A iR & RSD
L3k 4,
2.4 EEANET LAY BE I A I
2.4.1 X W 0HAS K R & Al K
RO T A B 10 mg T 50 mL &P, i
REN LB RS W O B A W 1.0,1.5,2.0,
2.5,3.0,3.5 mL F 10 mL &5, K% A 5% I
TEFR AN 0.3 mL, $25] , i & 6 min, Jil 10% fi iz
RV 0.3 mL,BE4), JICE 6 min, il 4% S A AL AN
W4 mL, fin B R 25 2 20 B 3R 5], CE 15 min, D
AE N TR R 23 1, B AR -0] UL A 6 vk #E 510
nm YK A I R W 2 i b o 4k
2.4.2 MRS WAH S KBRS SN Y
1 g, B HIEHEIE M, in A BE 50 mL, # & o 7,
75 30 min, % ZE YR FE 3 min, F8 75 30 min, 238, H
IS 25 5 50 mL S kG %5 B S mL # 10 mL
O, 4% 2. 4.1 TN EAE B KRS E A 5% WA 1R
VSR 0.3 mL” AR e W' B, DA o i 26 1
B A S AW R S T T (mg) |, BPAS
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F4 BELED4HES BB ERKE

Table 4 Recoveries test of four compounds in Celosiae Cristatae
Flos
o Freeft BEM R IRERE AR R R i:;jf)
/g /mg /mg /mg /% %
AREREZE 4.01 0.561  0.290 0.852 1.00 99.74(1.6)
4.03 0.564 0.290 0.849 0.98
4.08 0.571  0.290  0.866 1.02
3.98 0.557 0.290 0.849 1.01
4.01 0.561  0.290 0.844 0.97
3.98 0.557 0.290 0.848 1.00
it e & 3.89 1.188 0.419 1.598 0.98  98.92(1.8)
4.01 1.224  0.419 1.650 1.02
4.00 1.221  0.419 1.642 1.00
3.91 1.194  0.419 1.601 0.97
4.11 1.255 0.419 1.663 0.97
3.99 1.218 0.419 1.632 0.99
125 4.03 2.331 0.763  3.083 0.98 100.98(1.5)
4.12 2.384 0.763  3.153 1.01
3.98 2.303  0.763  3.088 1.03
3.85 2.227 0.763  3.006 1.02
4.01 2.320 0.763  3.093 1.01
4.03 2.331  0.763  3.096 1.00
FREE 4.01 0.546  0.235 0.776 0.98  99.96(1.4)
4.09 0.557 0.235 0.789 0.99
3.99 0.543 0.235 0.778 1.00
4.05 0.551 0.235 0.791 1.02
3.96 0.539 0.235 0.775 1.00
4.05 0.551 0.235 0.788 1.01

xS BEEHAORBESUEMRSNEXRME

Table 5 Correlation between effective components content and powder color of Celosiae Cristatae Flos

2.4.3 MGESR SHM-AT UL AR O6 O BE I E XY e
AR R bl S B 5 i 2R LR 3
2.5 HRAYEHT 0 SPSS 19.0 Zuit ka3 3
B (E R 27 73 35 O OCE 7 A7 S5 2R L S
3 hNE5itg

HI SR AT R, L7 5 R R R R M B B
FRERE RN AN o AR E R M
BeE 2 i AR IO 0T SRR R
WAz R B RN B FE AN, o 0" HREE
EORAMAL o b7 5 R & RARE
L a0 {H YR/ CIE B0 B AR T8 A A R
AR I RERE (i W BE ) i 40 i 2 A 32 ( + 3R Al
2, - AU i 2k ) A B Bk O 0 AR ( + AR R
B, — SRR ) , #c % e A8 by AR B (0 8 S | i 21 7
JEE A, AR I A 80 e TR R R U
AR A ROy 5 I

F RP-HPLC 32 I 7 2% A &% o3 & B, 1 % 42
CNE 7K FE-ZK P BE-0. 2% i R S 1 R TR B A, 45
RO EEHOR KAE, T KB L 0. 4% W R AR D9
B, SR B B U ML, A R o 1 €0 3 0 R
U o BHEET AR T 4 FA 08 59 1
0L, S B Bz 21 L 2 B A die R i Ik O 370
nm , AR HEER 1 e RO K 350 nm, 5 R R
F14 £ RS K oA 360 nm , A RIE 4 AN B84 £ 4G
AT, BEFRAE DA K 370 nm 0 E X 56 A6 AT R AL

Ir R

Rk % [l H 5 r P
L* AR Y= —8.148X +601. 161 0. 665 <0.001
W e % Y= -20.219X +1 523.019 0.571 <0.01
1A% Y= -37X +2 797. 823 0.542 <0.01
SRZEZ Y= -6.035X +505. 301 0. 447 <0.01
ST - 0.236 >0. 05
a* VN Y =24. 189X -50. 029 0.534 <0.01
i sz 2% Y =65.304X - 138. 608 0. 498 <0.01
1 25 Y =119.215X -240. 38 0. 473 <0.01
AR - 0. 129 >0.05
ST - 0.244 >0.05
b* AR B2 Y= —15.328X +377. 145 0. 467 <0.01
i e Y= -45.092X +1 067. 335 0.474 <0.01
11125 Y= —81.985X +1 956. 401 0. 448 <0.01
SRAER - 0. 153 >0.05
pEy iyl - 0.311 >0.05

TR -7 FRoR BRI BRI X BORSI
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SESER R AN B, AT R R S
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FET BT SR AR R B XU B R & T LA
SR HEL IS 00 B B R 5 A, (EU > P 25 ) A B
AR B R 2 RTE, SR HPLC 0 5 He 468 4
SR B R T O HER L T EE o AR SEER o I E TR
FRE R MER (AW R R &R H A
X TG e AL S R B P R e B DL 4 B A
3 X e A Fh HC A B R 28 o3 e B e A 24 280 T
SY NI A T — B SR
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