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Research on correlation between color and active compounds of Lonicerae
Japonicae Flos in different development periods
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Abstract: Objective To provide references for quality evaluation of Lonicerea Japonicae Flos (LJF) through exploring correlation between
color and contents of active ingredients of LJF in different development periods. Methods The colorimeter was used to measure the color of
LJF in different development periods; HPLC was applied to determine the contents of phenolic acids, flavonoids and iridoids. SPSS 17.0
software was used to analyze the correlation between color and chemical composition of LIF. Results With the development of flower buds,
the contents of phenolic acids, flavonoids compounds achieved the highest in two white stages and the contents of iridoids came to the highest
in big white stage and silver flower stage. Therefore, only taking the consideration of the content of active ingredient, the best harvest time of
LIJF might be the big white stage. There was a significant positive correlation among contents of phenolic acids, flavonoids and brightness (L")
of LJF in different development periods, and there was a very significant negative correlation among contents of phenolic acids, flavonoids,
iridoids, and browning index (BI). Conclusion The color of LJF is closely related to the content of active ingredients, L" and BI can better
link appearance and inner quality of LJF.
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Fig. 1 HPLC of mixtures reference substances (A) and sample (B) at 240 nm
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Fig. 2 HPLC of mixtures reference substances (A) and sample (B) at 350 nm
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Fig. 3 Ultraviolet absorption spectrum of three unknown iridoid glycosides

2,22 RIS RS B RR IO B
0 50% Y ) R v U JE 43 il Dk W Ak R TR
15.0 ug/mL. £ JE R 57.4 ug/mL. FR4EJE TR 19.8
pg/mL . WIHERR 9.72 pg/mL. B 4%+ 14.4 pg/mL.
Fi126.6 pg/mL. ARBHAF 28.5 png/mL. 54k
JAER B 25.76 ng/mL. 5 2¢JA R A 289.2 ug/mL.
FEEEJRIR C 54.4 ug/mL. #it % 2% 1.7 ug/mL 1B &
XﬂLm\nu Wi
223 BRI BENLIC 30 ANSEEE ek
f&, BT 100 mL HIEHEZIE T, K2 MA 50%
M 50 mL, %2, PROE s, B A AR (ThE 100 W,
% 100 Hz) 30 min, 807, fFFGERE, H 50%
VAN BRI i, 350, DI, HNERDE,
HIFCH
224 ENERRMIFELEE IR 550 B
2. 5. 10, 20. 40 uL, F& BREEEAFERE, W
WETAR,  DAXHIR S RE S AR bR (XD, FLUE AR
HYPARR (YD, ZehlbriEihek, 4R WEE 1.
2.2.5 FEMIE o0 B S UL A 10
uL, 3% 08 Ak RIE 11 FhiE e s AR,
PAAM R 5T B 40 K
fﬁé%#¢%ﬁ%?%%&“%ﬁ%ﬁm
t, DL S, BRI AR, did
Tﬁ&ﬂ TSR R T o 5 2 A )
FEOP AR B LR C AT X TR 1) o Fe o v A 3L
1EZ IR v (R AR R 2 LU AED

R1 1 MEERSLIERYAGRE

Table 1 Linear relationship of 11 ingredients

ot Bl ) 77 7 R e /g
BEtER  Y=3073.1X+7.0095 0.9997 0.030 0~ 0.6000
SRR Y=3131.7X+54.228 0.9998 1.148 0~11.480 0
WREERER  Y=22583 X46.5443 09996 0.0396~ 0.7920
DR Y=74112X—4.4926 09999 0.0194~ 03888
LERTT Y=1746.8 X+5.4847 0.9999 0.028 8~ 0.5760
AT Y=1639.7X—0.526 8 0.9999 0.0532~ 1.0640
ABEH  Y=1956.4X—6.6409 0.999 8 0.0570~ 1.1392
FERR B Y=4119.8 X—7.8405 0.9999 0.051 5~ 1.0304
AR A Y=3908.5 X—65.593 0.9998 0.578 4~11.568 0
FEER C Y=1807.7X+12777 0.9997 0.108 8~ 2.1760
iR 2% Y=3205.6 X—2.078 0 0.999 6 0.003 4~ 0.067 2

Ji=(A 550/ C nsw)/(Ax 51/ Cx 5w

Cyin=f X Ax wal(A 2/ C i)

Cyii/ Cyzm=(A4 nzu X Axtin X C spea)(C nam X Ay s X A i)
S AR R TE Ty A nen i 2 ﬁ—uﬂ*%%ﬁﬁﬁﬁﬂfktﬁi
T Ay s IS HFES T IORRII B VTR, Ay I A 4')7J7l‘$—uu
AR RS TR, A4 s A ﬂﬂJﬁuuﬂPfﬁ‘fd’q IR TR,
C uen NSRRI SEAF IR, Cysn WS TEFE SR {Wﬁi
IIHREE, C o ARFIIARE it SR AT RO B2
3 EREHR
31 FAEI%ZEMEHASREMEETH

SRR RS E S 5st 1k, L



¢ 8% Chinese Traditional and Herbal Drugs 3F 48 % %85 15 20174 8 A + 3185

A=HIIENT, FARUEMIATIR, TR, . )
PIESRAS, SAEMLT RSN 2 fits 201 o o] 2t
b AR A P AR R T T S 20 PRI 8 B S sl Th
TL1Ts 008 b RAETHIRIIGRES, SRS @ ]

o WOHHLE [ F RSB, 0-?%—% CE KEN SN GAEN
TAEIR B, h 166.74. ME S5 ILE 4. o

32 RREBHMERLELRS B M4 RREBMNBERERESHNATTL

3.2.1 MRy B %%ﬁ%x@kﬁlﬁ Fig. 4 Dynamic changes of color parameters of LJF in
WImIRIS T ME SR (8 5) &W], UUBEMEd  different development periods

—~ 6 _
T A 2007 B A a2 471 © a
& A P be ab Es a a
244 a a ' & 1501 f\c Y 3
= 2 R 2 b
i g 1007 2
= 21 b \ g e
& > i d S ¢
o = 50, \ = 11
or o o
1 2 3 4 5 6 L2 3 4 5 6 1 2 3 4 5 6
_ G a -~ 1 H
— 25 ab be D e a a
', 20 c < ab
) & 1504 b b
< 50 47 18
® < 1004 b
L:n 10 e &
= i
= L 50
= 5 i
& ok
S o : : : : ‘ 0
1 2 3 4 5 6 I b} 3 i 5 6
407 I ~ 2007 7
o a ‘<_ ab e a
< 30- g be ¢
I = 1507
# 504 &
O 20 m 1004
® #
I 10 =
® = 504 d
il =
0 J ! ' i ! ! 7E+ 0 T T T T T T
P2z 3 4 5 6 1 2 3 4 5 6
_ K 5007 PP,
< 250 A A . . @Iﬁgrkﬁi@l
$ g B 4R
%‘2 200+ b b Y (f 41 2y
= & gl&\,w?ﬁ@&
:EH e W N
@ 1501 = it W e R
5 - c ;}g b S Sk R B
= = S SRR A
= 50 & A 4R R C
T

=90 2-—AH 3-RAM 448N S8l 6-RAEN], T A-BTAURIR B-ZHRR C-IRZER D-MIHER G-REURIRB  H-RAURIR A
L-RERSIR C J-TRHERE 2 B IR K-l B IR AR RN BE TSR (P<0.01)
1-three green stage 2-two white stage 3-big white stage 4-silver flower stage 5-golden flower stage 6-withering flower stage, same as below
A-neochlorogenic acid B-chlorogenic acid C-cryptochlorogenic acid D-caffeic acid G-isochlorogenic acid B H-isochlorogenic acid A  I-isochlorogenic
acid C J-CQA K-diCQA  There is a significant difference between different letters (P < 0.01)

B 5 SREEAEXEFNPHIREN S ERHTEL

Fig. 5 Dynamic changes of contents of phenolic acids of LJF in different development periods
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Fig. 6 Dynamic changes of contents of flavonoids of LJF in different development periods
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Fig. 7 Dynamic changes of contents of iridoids of LJF in different development periods
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Table 2 Correlation analysis between color and active components of LJF in different development periods

TR L a’ b BI
BrEk IR IR 0.813" -0.767 -0.151 -0.981"
SEIRTR 0.923" -0.679 -0.074 -0.987""
K st iR 0.856" 0.043 0.509 -0.565
DI 0.516 -0.299 -0.520 —0.594
T 0.894" -0.604 0.006 -0.952""
P NS 0.856" -0.590 -0.259 -0.935""
FERE B 0.599 -0.262 -0.165 -0.611

SEEE A 0.774 -0.528 0.083 ~0.846"
SEERER C 0.648 ~0.627 -0.420 -0.841"
Witz 2% 0.468 -0.240 -0.546 -0.529
IR I ki 1 1 0.736 -0.522 -0.450 -0.826"
PRI Wk 2 0.153 -0.237 0.617 -0.162
PRIkt 17 3 0.384 -0.876" -0.280 -0.669
LhERFY 0.841° -0.113 0.226 —-0.636
HnEERE 4 e IR 0.926™ -0.672 -0.065 -0.986""
ZImHEREZE e IR 0.765 -0.525 -0.062 -0.852"
I ) B i 4 J i 0.892" -0.633 -0.067 -0.968""
3 PR o) B i 0.884" -0.599 -0.147 -0.954""
4 PRER A T s o 0.729 -0.873" -0.139 -0.934"

*RORT BEMINE (P<0.05), **FRAWEZFMME (P<0.01)

“indicates a significant correlation (P < 0.05), " “indicates a significant correlation (P < 0.01)
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