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[Abstract] Objective: To analyze and compare the differences of Lonicerae Japonicae Flos (LJF) between the major
and new producing regions and explore the pattern of quality grading of LJF, thereby establishing a widely-used quality
standard for LJF grading. Methods: Seventy-eight samples of LJF from 8 different regions were collected to determine the
indexes of appearance traits, including color, yellow strip rate, and rate of branch and leaf. Chlorogenic acid, isochlorogenic
acid A, isochlorogenic acid C, total phenolic acid content, and luteoloside content were determined by high performance
liquid chromatograph (HPLC). SPSS 26.0 and SIMCA 14.1 were used to evaluate the quality and classify the grades.
Results: The chlorogenic acid content, the total phenolic acid content, and the content of luteoloside of the samples in the 8
producing regions were 1.17%-3.66%, 3.34%-6.59%, and 0.045%-0.185%, respectively. Principal component analysis
showed that LJF in Tongwei, Gansu province and Yunlong, Yunnan province were significantly different from that in the

main producing regions, and LJF treated by different processing methods varied obviously. LJF was divided into four grades
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based on the comprehensive scoring results. Conclusion: The main reason for the unqualified LJF samples was that the content

of total phenolic acids did not meet the standard. The characteristics of LJF in the major producing regions were similar, while the

quality of LJF in the new producing regions was significantly different. The established quality standards for LJF grading reflected

the quality differences of LJF and provided references for the quality evaluation of LJF in different producing regions.

[Keywords] Lonicerae Japonicae Flos; chlorogenic acid; isochlorogenic acid A; isochlorogenic acid C; luteoloside;

quality standard
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1 2 9.79 6.31 0.98 291 2.26 0.22 5.38 0.070
2 3 9.06 5.41 0.71 2.76 1.95 0.19 4.89 0.055
3 3 11.63 6.22 0.43 2.29 2.25 0.20 4.74 0.071
4 2 12.26 4.78 0.42 242 2.65 0.27 5.34 0.072
5 2 10.81 7.22 1.81 2.56 2.69 0.22 5.47 0.063
6 2 9.76 7.93 0.70 2.46 2.36 0.19 5.01 0.077
7 3 8.72 491 2.26 2.57 2.75 0.24 5.56 0.061
8 2 7.08 16.13 5.99 1.66 2.25 0.20 4.11 0.061
9 1 10.75 59.15 2.62 1.82 3.38 0.19 5.40 0.071

10 3 5.40 3.58 1.65 222 2.01 0.21 443 0.052
11 2 7.47 21.37 3.29 2.20 2.24 0.27 4.71 0.062
12 1 10.38 72.64 0.24 1.78 222 0.21 421 0.053
13 1 8.23 55.30 3.08 1.97 2.40 0.17 4.54 0.061
14 1 9.94 34.38 4.44 2.31 2.38 0.19 4.88 0.057
15 1 6.81 64.79 1.59 2.02 222 0.20 4.43 0.047
16 2 10.33 90.43 0.47 2.06 2.09 0.16 431 0.045
17 1 4.92 90.78 0.44 2.09 2.36 0.20 4.65 0.057
18 1 10.03 72.53 0.10 2.87 2.16 0.31 5.33 0.077
19 2 6.42 82.17 0.10 2.59 2.04 0.13 4.76 0.085
20 2 6.48 45.54 0.10 2.82 1.98 0.21 5.01 0.067
21 1 8.65 77.99 0.97 2.63 1.50 0.13 4.26 0.095
22 3 9.11 7.36 0.12 2.62 2.53 0.24 5.40 0.077
23 3 10.31 22.34 0.88 2.84 2.32 0.19 5.34 0.066
24 2 8.91 49.45 1.46 2.63 1.80 0.12 4.55 0.091
25 1 11.58 77.00 1.32 1.69 1.78 0.17 3.64 0.063
26 1 7.35 83.93 1.67 1.67 1.92 0.18 3.71 0.063
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27 1 9.38 75.15 1.50 2.02 2.06 0.19 4.26 0.054
28 1 9.99 83.58 3.65 1.69 2.08 0.19 3.97 0.077
29 1 10.77 83.33 4.14 1.57 1.83 0.16 3.57 0.071
30 1 10.81 84.32 1.30 1.69 2.10 0.19 3.98 0.057
31 3 8.90 9.83 0.01 2.39 2.79 0.21 5.39 0.048
32 3 7.64 3.19 1.43 2.32 2.10 0.23 4.65 0.058
33 2 10.08 10.93 0.10 2.88 2.35 0.22 5.45 0.140
34 2 5.82 3.79 0.09 2.22 2.60 0.18 5.00 0.095
35 | 6.56 16.61 0.09 2.14 2.35 0.17 4.65 0.083
36 1 7.17 21.35 1.28 2.20 2.66 0.18 5.03 0.100
37 2 8.84 9.46 0.73 2.26 2.18 0.20 4.64 0.079
38 3 11.69 3.56 0.40 3.05 1.26 0.20 4.50 0.139
39 2 8.58 3.92 0.90 2.25 2.16 0.20 4.60 0.082
40 1 8.95 82.65 0.37 3.06 1.59 0.17 4.81 0.113
41 1 6.60 15.28 0.32 2.25 1.94 0.14 4.33 0.084
42 3 5.86 6.22 0.24 3.37 1.66 0.19 5.22 0.130
43 3 6.70 5.05 0.57 2.45 1.43 0.12 4.00 0.089
44 1 7.21 44.89 0.71 2.50 191 0.13 4.54 0.112
45 1 7.79 37.58 2.97 2.37 1.83 0.16 4.37 0.109
46 2 8.39 17.86 3.70 1.84 2.17 0.18 4.19 0.063
47 2 8.99 73.91 2.22 2.30 1.08 0.13 3.55 0.104
48 2 11.29 87.46 5.31 1.39 2.83 0.20 4.41 0.067
49 3 791 4.88 0.02 3.53 2.45 0.19 6.17 0.097
50 2 8.43 9.74 0.06 3.34 2.47 0.20 6.01 0.112
51 2 9.71 57.17 0.12 3.27 1.91 0.16 5.34 0.154
52 2 10.10 88.44 0.74 3.09 1.64 0.14 4.88 0.177
53 3 9.00 5.65 0.01 3.66 2.52 0.19 6.38 0.106
54 1 11.59 83.34 0.23 2.71 1.29 0.13 4.14 0.185
55 3 4.22 2.67 0.80 3.01 1.45 0.17 4.63 0.063
56 3 4.71 3.58 0.02 3.00 1.43 0.17 4.60 0.092
57 1 8.47 83.38 1.97 2.33 1.94 0.11 4.38 0.121
58 3 8.23 51.17 0.03 2.38 1.80 0.11 4.29 0.092
59 1 8.39 80.59 1.81 1.88 2.21 0.11 4.20 0.101
60 1 7.62 85.16 1.63 1.88 1.95 0.12 3.95 0.063
61 2 5.34 12.55 0.31 2.71 3.53 0.35 6.59 0.060
62 2 6.94 18.94 0.21 2.42 2.55 0.31 5.27 0.064
63 1 9.68 89.30 9.30 2.03 2.70 0.28 5.01 0.068
64 2 7.65 49.67 2.18 1.75 2.43 0.18 4.36 0.092
65 2 9.75 83.45 2.48 1.68 2.61 0.17 4.47 0.098
66 1 8.97 91.66 2.56 1.17 2.92 0.15 4.25 0.066
67 3 7.5 7.87 0.32 3.02 1.82 0.16 5.00 0.086
68 3 6.71 10.46 0.54 2.95 1.73 0.15 4.83 0.081
69 1 10.42 97.44 0.01 2.24 1.02 0.07 3.34 0.139
70 1 9.49 79.66 2.89 2.36 1.20 0.08 3.65 0.132
71 2 9.25 16.58 0.86 2.56 2.09 0.21 4.86 0.075
72 2 11.86 40.62 2.34 2.06 1.68 0.15 3.89 0.084
73 3 7.79 34.84 0.10 2.81 1.59 0.16 4.56 0.082
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75 1 8.77 79.39 4.48 1.69 1.53 0.15 3.37 0.062
76 1 7.56 83.15 3.34 2.02 1.90 0.16 4.02 0.060
77 3 9.58 30.13 0.31 2.46 1.93 0.18 4.57 0.086
78 2 11.76 56.73 1.64 2.21 2.17 0.20 4.58 0.065
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3.2

R3 FEBREREBEBILSSEXLL Gks)

HuIX. n JLRES SRR/ % SERERR A% SRR C/% SRR/ % KREBF /Y%
AL E e 16 1.94+0.78 2.25+0.35 2.38+0.35 0.21+0.03 4.84+0.48 0.061+0.009
WA & 16 1.69+0.87 2.26+0.48 2.08+0.31 0.19£0.05 4.53+0.64 0.069+0.014
R 3 16 1.81+0.75 2.41+0.49 2.00+0.51 0.17+0.03 4.58+0.47 0.099+0.024
HoEE 6 2.1740.75 3.2740.34 2.05+0.51 0.17+0.03 5.48+0.87 0.139+0.038
A 6 2.00+1.10 2.41£0.50 1.8040.30 0.13£0.03 4.34+0.25 0.088+0.023
PN EERAY A 6 1.67£0.52 1.96+0.55 2.79+0.40 0.24+0.08 4.99+0.87 0.075£0.016
SQUE9 6 2.00+0.89 2.53+0.39 1.59+0.40 0.14+0.05 4.26:0.72 0.100:£0.028
THPT 6 2.00+0.89 2.29+0.40 1.80+0.24 0.17+0.02 4.25+0.48 0.073£0.012
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®4 ARMIAXEREBEIMEFSEXLL Gt

InTr= n fikes LRIFR /Y% SRR A% SRR C/% SRR/ % AR FAT /Y%
HE+ 52 2.10+0.75 2.53+0.46 2.04+0.46 0.17+£0.04 4.74+0.63 0.090+0.031
REHET 8 1.88+0.84 2.61+0.39 2.27+0.69 0.25+0.07 5.14+0.65 0.068+0.011
g+ 15 1.20+0.56 1.84+0.30 2.11+£0.32 0.16+£0.03 4.11+£0.30 0.073+£0.021
B+ 3 1.33+0.58 1.76+0.85 2.62+0.66 0.20+£0.01 4.57+0.71 0.062+0.009
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SR BB AR A, Hg R R, Fat
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0.6 I I I I L] I I I ]
20504030201 0 0.1 0.2 03 04
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T A ARMX SR FE R8s B AR L7 a8 E
BRI 5 Co GBAERE N F O BT AT o
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3.2.3 MIEMERGIE  ffiFH SPSS 26. 0 4kLEXT HCA 4k
HERE S A PR AR IEAT ARG, SR S, BR
IKAYAL, HAFE bR Z ] A SC PR, A TIES
ekl or. SRR SRS OPE . BB R K R
TS B EIEHE (P<0.01), H#EAR, K
R A BE ARG (P<0.01), {HRE5RLEER A
SRERFEMMHE (P<0.05), LREIRFSER A
B0 0E AR AR BT SR DG, DR R A )
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B4 £IREHEMHCA
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HEWREETFME (P<0.01), SHEGERA. F4
JRR C &g S B MAHSE (P<0.05), [RIFEAJR A
WAES SRR A, BB CHE—EMEN
ERRN I FE bR . 75 R E 45 H8 AR 2 18] (1) A AN i 28
P, DL R SR B T AV S5 5 s o4 R
SRR AR TR £, Bk 3 A AN I AR 38 A

(3. BRR BMR) M3ANNAEREIR (2
JERR &R, B S RBRREHEE) LG T

RNy
3.2.4 ZEEMEST JERIHE (AHP) JEf

FH ) =2 AN E R A, 3 ok e 3% 3 110 20 560 4 1T 45
FEAR AR X R, R A H ML 4G A HR AR AR
MO H AT HEF . AT Fa b5 5k 6 1
JEUR, 452 R Z 8] B AR X E R N R R i
(X,) >@FERE & (X) >Bie (X)) >KBEFE
(X)) =EAE (X)) >HER (X)), g
Wik e R 6, — MR EF (CR) =0. 016<
0.10, WL —BERL, IHREREE . EAK,
et )RR &, BMRS R, KRR
(1 $& B A E 43 51 S 0.155 4. 0.090 1, 0.040 3.
0.228 4. 0.3808. 0.105 1. $&¥5 CRITIC j&—Fh%&
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KMEHEAT AT, AT S O TR (32 B A LS
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T o 45 48 b ACEE R 805 i o 0.239 6. 0.221 6,
0.1158, 0.098 5, 0.126 4, 0.188 7. H iR #jfh
Fkgss, A (D) HRAZAENE (o).

_ Wanpy X O cpmic (1)
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WEATEE AR, BBAS LT AN & UL A 5 T A T
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Fr4 A o 28 98 0.247 9. 0.130 5. 0.030 5.
0.147 0. 0.314 5F10.1296, w&Xi#AR (2) 5
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izt JERES Koy WEREE REUFRRA SR REURRCER MBMREE ABEHSE  OEKR O HEER
JRES 1.000
K5y -0.102 1.000
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FaEFRATE - 0.199 0.231 1.000
SHERIEIR C & i 0.124 0.206 0.466" 1.000
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AR RS -0.050 0.075 -0.295" -0.326" 0.210 1.000
HRR -0.661" 0.145 - 0.096 -0.344" -0.436" 0.081 1.000
AR -0.334" 0.100 0.184 0.124 -0.407" -0.322 0.201 1.000
TE: P<0.05; “P<0.01.
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FEMA I F AR . ARAFSE T 12 (R Ah R EA
b, oS RRA SRR SECR R, UF 20

Mod Chin Med May 2022 Vol.24 No.5
- ma = o
14 - —
12

>~
30 40 50 60 70 80 90 100 110
o
[=}

Es5 eREEREEEIIHEAE

A 3RS R R R S RN RS BRSO
TR R, JL8 0y, UM H AT AEA A
REAUAL G T 2R ISR 75 &, 308 N7 A AL S A I TR 26 i
KB

o 6T AN (] 7 i g B AR 1 o0 3% 1 A PCA 130
BURBL, £ XA AR IR e, 3™
X G HAEARIE UL o B ™ X A AR AL 5 R AT 22
BOR, FTRESR AL T AN [a] 4 58 b LA PR A AU PR AR 1Y
JEP o AR TR L Tl 34 3 X DA A 2R X
A, BRI, HOREIE AL T
Wk, SRANEAR SR, AT B X AL
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x8 SRTEEZRENTIRAE
%
£ i, g Rt SRR BT L 44 T TR I 4340 AR PRREAT 5T 44
—4 535 <8.0 <1.0 >2.5 >4.5 >0.07
-4 L {0 B B AR AT, <16.0 <2.0 222 =42 >0.06
=% LR ANBR <3.0 >1.8 24.0 >0.06
DY A B ABR <6.0 >1.5 >3.8 >0.05

+ 829 -



20224E5 H 24 s

FEICHZS Mod Chin Med

May 2022 Vol.24 No.5

(R EZ5 ) 2020 4 MR R E AR P A5, B X 4R
AE A2 B RN 2 BT R0R A5 7] 3277 IX AP AE 22 R i
ATFIFFERAIE

Hr, W bamen Ty EZ muT i

T, DECHARERT, WA AFE A

[Fn T 05 A SR AEAE S AT X L i, R IAS [

N5 A5 3 SR AE B E A R o T b HE Y 4 R

e ek, TS HRAAR O ET, REHTS

B SRt 2 sk, HRTUTSm AL

J R P i FILEN Y R i e o BARABGEIA Ty AR

AT FAAE” 1, (HA B o 560 0k 1] Wy 4 SR A

Jitt, A RO E R R R R T O SUE S

ASAIE G 32k 5SS 43 A FAH DG A B % 2% 4 AR A T 45

RRNKUE, FHAHLE ST e E, 2%

SARAETN 00 R AN EFER . SRR A5 AU

JEARFNNTE Lo AT S5 90 53, BRI IIE— & 1Rl

PR, £4G BRI 053 28 RS PRE O, XF

SRR AT g B —E NS E B L

S E Lk

(1] BR#HEERE. PREAREFBEHE: —FK[M]. &
7P B E 25 A 3 iR, 2020:230-232.

[2] #FH MR HEH,F. ATHREERESBDRITHE
MK By s i AL, R A FHAR—F BB IR,
2021,23(4):1137-1146

(3] Z%. ATWHEMAERTLEELE LRIL S B L
BN R E£F (D] R TP E K S,2020.

[4] M RZ,FRN,FRA,F. RE S Th X a4
G REIFMLT]. P 2HA,2020,43(3):582-586.

-+ 830 -

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TR SR, & A ik, F . P AMBAT R FRH
FHE ARG A B[] P B P& E,2020,45(9)
2091-2102

ARE T RBE, 7 HG, 5. BT 2R AT LM A
FUAFE—— AT R AR AR TR M A1),
B I F 25,2019,21(6) : 723-730.

Bk Pmele hEEE . AR R EFBAREMRR[)]
A Fa e AR B AR S 4R, 2020, 11(18) : 6656-6662

J & Rak, 3R . AR T SR LSS BT EAT L) ].
B % 4+,2015,38(4):701-705.

Rk, T, I, F . AR B M FRA TR R
2-[1]. MR A5 ,2017,45(5) :80-84.

Btk & B A I 8,5 ARE M T S MU S AR AT
RBEXIF )] FE P 254%,2016,41(5):769-775.
WO, Bl R, H . AT UPLC B4 4
it E F RN RE FRE T ER M R[] P E
#%,2021,52(1):227-233.

I, FEHE, R4 F 5 . AT AHP-CRITIC 3% iE 5T4L
BLHRAFRRRILAR IR, FEH,
2020,51(8):2177-2184.

A AR D SOR, . T A AE AT B A A
ERFFAREMRI] FEILAR T H,2021,23(8):
1363-1373.

GO, G F REE,F. ATREES TN
A B R[], P35 ,2021,52(2) :313-320.
JA vk, Bla, X & R RIS MG A 4R AL 4 e
Bk ER AR MAA AR ARG Y]] F
B ¥ 254 & ,2019,44(18) :3935-3941.

WA Mt BE,F. AT AR Anstas
TR E S A ENTR)]. ERHFHRA—FESH
MAXAL,2020,22(4) :1270-1277

OKAS B #9: 2021-06-30 %4, 2 E£3)



