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Grade Evaluation of Color Sorting Lonicerae Japonicae Flos Based on HPLC Fingerprint and Index
Components Combined with Multivariate Statistics

HAO Peijun!, ZHANG Linxiang', JIN Wanjun?, NI Lin*", QIU Guoyu®, ZHAI Yusheng*, LEI Chunming?,

SONG Pingshunz*(I.Gansu University of Traditional Chinese Medicine, Lanzhou 730030, China; 2.Gansu Provincial Institute
of Pharmaceutical Inspection, National Key Laboratory for Quality Control of Chinese Medicinal Materials and Pieces, Gansu
Provincial Engineering Laboratory for Testing Technology of Chinese and Tibetan Medicines, Lanzhou 730030, China; 3.Gansu
Pharmaceutical Group Science and Technology Innovation Research Institute Limited, Lanzhou 730030, China, 4.Tongwei
County Qingliang Yuan Honeysuckle Industry Poverty Alleviation Development Co., Ltd., Dingxi 743300, China)

ABSTRACT: OBJECTIVE To establish the correlation evaluation and quality evaluation method of HPLC fingerprint grade
of color sorting Lonicerae Japonicae Flos, and provide technical basis for the grade standard of color sorting Lonicerae Japonicae
Flos. METHODS The chromatographic column was SVEA Ci5(250 mmx4.6 mm, 5 um); mobile phase was acetonitrile(A)-
0.2% formic acid aqueous solution(B); gradient elution; injection volume was 10 pL; detection wave length was 245 nm; volume
flow rate was 0.5 mL-min~!; column temperature was 38 ‘C. The common peak determination and similarity evaluation of HPLC
chromatogram data were carried out by using the Similarity Evaluation System of Traditional Chinese Medicine
Chromatographic Fingerprints(Version 2012); the color sorting grade evaluation was carried out by CA, PCA and PLS-DA. The
first part of Chinese Pharmacopoeia 2020 Edition was used to measure the quality control indicators, and the data were analyzed
comprehensively. RESULTS A total of 28 common peaks were identified in the fingerprints, and 7 components were identified.
The similarity of 24 batches of color sorting grade samples was 0.936-0.968. CA and PCA divided 28 batches of Lonicerae
Japonicae Flos samples into 4 categories, which were basically consistent with the classification of color sorting, and PLS-DA
achieved a discrimination result that was very consistent with the classification of color sorting. The color sorting grade was
negatively correlated with the diameter, flowering rate, damage rate, and luteolin content of Lonicerae Japonicae Flos. The color
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sorting grade was positively correlated with chlorogenic acid, 3,5-di-O-caffeoyl quinic acid and 4,5-di-O-cafteoyl quinic acid.
There was a clear correlation between the color sorting of Lonicerae Japonicae Flos and established fingerprint overall. There
were differences in the quality of Lonicerae Japonicae Flos in the color sorting grade. Based on the sensory indicators of diameter,
flowering rate, and damage rate, the content, diameter, flowering rate, and damage rate of luteolin showed a trend from high to
low, ranging from third grade>second grade>first grade>special grade. The content of three phenolic acids showed a trend from
high to low, ranging from special grade>first grade>second grade>third grade. Among the special grade, the content of three
phenolic acids was the highest. CONCLUSION Combining the content of luteolin and phenolic acids as evaluation and control
indicators for color selection grade is feasible and scientific, which can achieve intelligent color sorting grade production of

Lonicerae Japonicae Flos grade.

KEYWORDS: Lonicerae Japonicae Flos; fingerprint; cluster analysis; quality evaluation; grade standard
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Tab. 1 Information of 24 batches of Lonicerae Japonicae
Flos samples of different commodity grades
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2.1 FRECERE ST
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1 245 nm; RFE 0.5 mL-min~'; i 38 C.
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T -O-WIMEmEZS TR IR ST RS B AROE I 50%
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Tab. 2 Inspection items and index composition
determination of 24 batches of color sorting Lonicerae
Japonicae Flos %
3,5-7-0- 4,5-7-0-
LRIERR UMMEREZE omRESEE S ER
TR TR

W AR

65 IS

1 582 038 0.0476 44715 12472 0.1637 5.8824

5 572 0.56  0.0449 4.6299 12963 0.1703  6.096 4

9 571 040 0.0489 47444 13251 0.1757 6.2452

13 579 052 0.0482 47213 13588 0.1863 6.266 4

17 586 056 0.0438 4.6959 13235 0.1774 6.1967

21 576 046 0.0455 47715 13553 0.1791 6.3059
SEHE 578 048 0.05 4.67 1.32 0.18 6.17
FRUEME 0.05  0.07  0.00  0.10  0.04 0.01 0.14

2 565 041 0.0626 45483 12948 0.1578 6.0010

6 519 039 0.0604 4.6120 13242 0.1626 6.0988

10 567 072 0.0584 47261 13356 0.1681 62298

14 584 062 00606 47000 1.3410 0.1701 62110

18 571  0.63 0.0525 4.6391 13518 0.1801 6.1710

22 567 054 0.0576 4.6664 13380 0.1660 6.1704

M 557 056 0.06 458 1.30 0.16 6.03
FRME[E 020 0.12 0.00 0.06 0.02 0.01 0.08

3 531 1.12 0.0864 4.1042 1.1965 0.1259 54267

7 525 033 0.0911 40435 1.1619 0.1114 53169

11 742 057 0.0793 4.1680 12484 0.1368 5.553 1

15 524  0.63 0.0878 42321 12198 0.1369 5.58838

19 529  0.64 0.0763 3.9488 1.1538 0.1269 5.2295

23 528 058 0.0771 42765 12157 0.1318 5.6240
FHME 563 065 008 413 1.20 0.13 5.46
bR 0.80 024 0.01 0.11 0.03 0.01 0.15

4 552 050 0.0806 3.9677 1.0482 0.1054 5.1213

8 526 041 0.0800 39720 1.0334 0.1059 5.1114

12 546 028 0.0750 4.1566 1.0582 0.1134 5.3282

16 6.58  0.53 0.0741 39988 1.0135 0.1073 5.1196

20 558 048 0.0716 4.1022 1.0528 0.1100 5.2651

24 550  0.58 0.0709 4.1371 1.0888 0.1072 5.3331

M 565 046 0.08  4.06 1.05 0.11 5.21
FRUEME 043 010 0.00  0.08  0.02 0.00 0.10
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Fig. 1 HPLC chart of luteolin reference substance(A) and
sample(B)
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B2 BAHE&EA)RFE & B)H HPLC &3 B
1558 ; 2-3,5-—-O-MHEBEZE IR ; 3-4,5-—-O-MIHEBE TR .
Fig. 2 HPLC chromatograms of mixed reference substance(A)
and sample(B)

1-chlorogenic acid; 2-3,5-di-O-caffeoylquinic acid; 3-4,5-di-O-
caffeoylquinic acid.
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0.962, 0.960, 0.936, 0.949, 0.968, 0.964, 0.954,
0.963, 0.962, 0.961, 0.951, 0.953, 0.963, 0.961,
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Tab. 3 Physical constants of 24 batches of color-sorting
Lonicerae Japonicae Flos

P REah IS PR SRR MRS TFIES MR/

i cm cm g % % %
g 1 0.21 2.04 0.02 18.50 0.00 0.00
5 0.18 2.06 0.02 2.90 0.00 5.70
9 0.20 2.00 0.01 18.20 0.00 8.20
13 0.17 1.83 0.01 39.30 0.00 3.60
17 0.18 2.04 0.02 8.80 0.00 6.80
21 0.22 2.06 0.02 0.00 0.00 9.60
SESME - 0.19 2.01 0.02 14.60 0.00 5.70
—2% 2 0.18 1.95 0.02 11.10 0.00 25.90
6 0.29 2.21 0.02 26.90 0.00 1540
10 0.17 2.01 0.02 11.10 0.00 2220
14 0.18 1.94 0.02 16.10 0.00 16.10
18 0.17 1.97 0.02 22.20 0.00 11.10
22 0.16 2.02 0.01 19.20 0.00 23.00
SEE 0.19 2.02 0.02 17.80 0.00 18.95
=Y 3 0.24 231 0.02 5.40 0.00 13.20
7 0.29 2.75 0.02 26.70 6.70  43.30
11 0.22 2.61 0.02 14.30 7.10  17.90
15 0.28 2.58 0.02 2.90 290 32.40
19 0.25 242 0.02 4.00 12.00 36.00
23 0.22 2.40 0.02 2.60 3.80 42.30
SEHME S 0.25 2.51 0.02 9.30 542 30.85
=4 4 0.20 2.41 0.02 12.00 12.00 60.00
8 0.24 2.61 0.02 6.90 20.70 41.40
12 0.22 2.62 0.02 2380 14.30 23.80
16 0.23 2.53 0.02 20.70 6.90 5520
20 0.23 242 0.02 0.00 10.70 42.90
24 0.24 2.50 0.02 11.10  18.50 59.30
SEHME S 0.23 2.50 0.02 12.40  13.85 47.10

2 Rg i JUN T e o =) (|| 3 B A B 1
INT 28 Mg, il SXTRE XL, F8INT 7
G, I LB ER IR, W 6 SRR, 1% 8
Paskmilg, g 11 WMERR , 06 23 T, U 24 KR
FAF, 1§28 4,5--0-WNMEREE TR, LK 3~4.
PRI o J R & T B v, A I UCRE it v A R 1 e
W HEA R B8R, SOk h 2 Rig, it
AT B A A W AR XS R B B H] RSD R 0.05%~
0.18%, FHXTIATHIFL RSD A 11.95%~42.82%,
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Fig. 3 HPLC chromatograms of 24 batches of Lonicerae Japonicae Flos samples
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Fig. 4 HPLC chromatogram of Lonicerae Japonicae Flos
samples(A) and mixed reference solution(B)

1-neochlorogenic acid; 6—chlorogenic acid; 8—cryptochlorogenic acid;
11—caffeic acid; 23—rutin; 24—luteolin; 28—4,5-di-O-caffeoylquinic acid.
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Fig. 5 Cluster analysis of 24 batches of Lonicerae
Japonicae Flos samples
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Fig. 6 Principal component analysis scores of 24 batches of
Lonicerae Japonicae Flos samples
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Fig. 7 PLS-DA score chart(A) and model test chart(B) of
24 batches of Lonicerae Japonicae Flos samples
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Fig. 8 VIP map of 24 batches of Lonicerae Japonicae Flos
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3.2.1 AESFERIMLIERST SR SPSS 25.0
A, XF 24 Hit gk SE R 4 AR AL T B R AR A T 4
Bro G5SR4,

MR 4 TREW, FRRE S PR R R A iR
%, 55—, M=% B EMEEFP<0.05),
— R M R W2 R (P<0.05), A
SRR ETEEF ORI, BRI Ak S
R, REBRETS R, 7F 4 D550 4,5-2-0-
MO P 2 7 R 2 S AR A TR 3 M 22 7 (P<0.05) 5
Pl 15— [A) G R ER A 4,5- - O-WNMER: 248 T R
A EES, WSR2 RIA BEEES, H
PRI Z 4 N E R P TRIS AR B 22
5(P<0.05); SARIEOVESFIU S, MRS & Sk
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Tab.4 Comparison of components at different grades(x £ s, n=6) %
5 WA RS AR 5 35— O-MNERE 45— MR myms b
TR TR
R 5.78+0.05 0.48+0.07 0.05+0.00 4.67+0.04 1.324+0.20 0.18+0.01 6.17+0.14
—2 5.57+0.20 0.56+0.12 0.06+0.00" 4.58+0.06 1.30+0.02Y 0.16+0.01 6.03+0.08
Y 5.63+0.80 0.65+0.24 0.08+0.0112 4.13+0.1192 1.20+0.0392) 0.13+0.10M2 5.46+0.15"2
=% 5.65+0.43 0.46+0.10 0.08+0.00123) 4.06+0.08"2 1.05+0.02123% 0.11£0.00D23) 5.21+0.10123)

e SR, DP<0.05; 5-gIbE, 2P<0.05; SHILE, YP<0.05,
Note: Compared with the special level, VP<0.05; compared with the first level, 2P<0.05; compared with the second level, ?P<0.05.
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322 OIEESFRMYIEE T SR SPSS 25.0
A, Xt 24 HEEABESFH S RAC PP H BT
SRR S,

Gt R R, ORI TE . BR
(AT 0 M 25 5 WP R AR S A A 2 ()
A B EZE F(P<0.05); HAR . FFAERRFR S K
“ghzh), —%5 T SR AR a2 R
(P<0.05), HRHS—REHE LR, FURE_HS
=Yz A B2 R (P<0.05) ;K BE LA Rk
R g S HAWEGA B2 e PE Hoh
BAE . FFAER RN R AT SR 53 B o
3.3 IEGEGU PSRRI AT

Giit kB, ARBETFF ., SEER . 3,5--0-
MEREZS TR AN 4,5- -O-MIMEBtE TR B S5 H
. PR BB R A R, TP R
UEo AHICHE TSR W3 6.

SRR, KBREHSSRER. 3,5-—-0-
MEREZE 71 4,5-—-O-MInEmMEZ TR 2 TAHG, X
SRR A7 b i B T R A AR AR TP OR B BT S i
fiX, MRS s RE, 2563 4 1950HT,
MR AR bR il TR . KBRS HRZ .
FAER MR R MG, 4568 4 o, A

x5 TRAEFEMEERHLER(X LS, n=06)

o FERR Y -
4 g

ALK HPLC XAt 4R 1L 4 2% 24
HERAE b HEAT I 22 A 8 BRI 5T, 45 & 4
IR . CA. PCA f PLS-DA J5 R M4E4% i = i#E4T
ZEATEY . AL 25 0 K U TR 3 9 & AR AL R AL
SRS AR AT, I A% S 0 AR 22 1 L
K, UL OEERAEMES S S RA T 2R,
A2 B 53 7 BE ST S5 4R o A e A BRPE AT 47
Moo BT E FRST i (AsE 4 DEFHAES
SN 4 3, FREOR— P I RE RSB T A E Y 5T
AR, YO =G B S RO RN AR
AT RES 7 HAS ) A 7 A7 R SR WSO T B0 Bl 53
SEHMERAER, 2 FoNIrkmes RE ik
E, 03 S 2 v 4 RS 40 R i BB A% S 3 T 179 25
A, BJGERE PLS-DA FIRIAHT, feEfh
] o €358 4 ARAE I S5

R T A BRI E e SRR AR AR, ME T AN
] S0 BRAL S bR T 00 T R R, WGt
SEOHT, RIS HALR 5 AL SE AR AR A
BT B . TR R R 2 A7
FRAH OGP

Tab.5 Comparison of physical constants of different grades(x 5, n=6)

£33 HA&/em K /em /g MRSl % FEAEZE /Y% AR/ %
T 0.19+0.02 2.01+0.08 0.02+0.00 14.62+13.05 0.00+0.00 5.65+3.15
—2% 0.19+0.04 2.02+0.09 0.02+0.00 17.80+£5.73 0.00+0.00 18.95+5.13Y
-/ 0.20+0.0512 1.65+1.4212)3) 0.02+0.01 9.30+8.73 5.42+3.7912) 30.85+11.51D
=2 0.23+0.0212) 2.52+0.09 0.02+0.00 12.4248.01 13.85+4.66123) 47.10+12.7492

e SRR, DP<0.05; 5-gbE, 2P<0.05; SHILE, YP<0.05,
Note: Compared with the special level, "P<0.05; compared with the first level, 2P<0.05; compared with the second level, 2P<0.05.

RO &RALEMTF R BB BT K MDA

Tab. 6 Correlation analysis of chemical components and physical constants of Lonicerae Japonicae Flos

3,5--O-MMERE  4,5-—-O-MinERE

A2 53 By PR B T EAR/em TFAER% WA /% KRBHA AR N N
ETMR ETMR

I EA/em —

TFIEZE/% 0.391 —

A% 0.404 0.7292 —

AR BT 0.540% 0.7712 0.8402 —

SRR —0.5822 -0.8282 —0.8492 —0.857? —

3,5-Z-O-MNHERL S TR -0.449Y -0.8322 -0.8452 —0.6822 0.9122 —

4,5-Z-O-WHEmE 2 7 iR -0.582% -0.827% ~0.849% -0.847% 0.957% 0.9532 —

3 AR S -0.507" -0.8452 -0.8612 -0.826” 0.9922 0.955% 0.977?
e AHCREAEXHE R, MM, HOCHEREE . SRRHUILE, VP<0.05, PP<0.01,

Note : The greater the absolute value of the correlation coefficient, the smaller the probability, the stronger the correlation. Compared with the special

level, VP<0.05, PP<0.01.
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Li LRTIR, GG HRAESE S R RS AR
PR i R B oG, LSRR EAR
TFAER MR AR, 4 a5 ARRFH T RMBIRIEH
AR @SS FIF O A S S AR BA AT AT B
bk, AT oS B AR AR SR R AL (e SE Y
7o TR S AT AE R B, T B — X
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