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Abstract: Objective To determine the content of chlorogenic acid, total flavones, and anti-oxidant activity in Flos Lonicerae
japonicae and Flos Lonicerae obtained from three different origins and compare their differences. Methods The optimized
extraction conditions of chlorogenic acid were ultrasonic extraction 30 min in 65 °C with ethanol: water (60 : 40) and solid-liquid
ratio (1 * 20). The optimized extraction conditions of total flavonoids were ultrasonic extraction 30 min at 65 ‘C with 60% methanol
solution, solid-liquid ratio (1 : 10). HPLC and UV spectrophotometry were used to determine the content of chlorogenic acid and
total flavonoids in the samples, and then estimation of anti-oxidative activity of Flos Lonicerae japonicae and Flos Lonicerae by
DPPH radical scavenging capacity method. Results A method for the analysis of chlorogenic acid and total flavonoids was
established, which have a good linear relationship of chlorogenic acid in 0.119—1.190 mg/mL and R* was 0.999 2 (n = 6); A good
linear relationship between 0.008 and 0.050 mg/mL and r? was 0.999 5 (n = 6) for analysis of the total flavonoids. The average
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content of chlorogenic acid, total flavonoids, and free radical scavenging rate of Flos Lonicerae from Hunan Province was 3.99%,

13.43%, and 62.41%, respectively. The average content of chlorogenic acid, total flavonoids and free radical scavenging rate of Flos

Lonicerae from Chongqing were 3.29%, 10.08%, and 51.48% respectively. The average content of chlorogenic acid, total flavonoids,

and free radical scavenging rate of Flos Lonicerae japonicae from Guangxi Province were 2.55%, 7.10%, and 39.51%, respectively.

Conclusion This study proposed an analytical method combining the chemical composition analysis and anti-oxidant activity to

compare the differences between the different producing areas of Flos Lonicerae japonicae and Flos Lonicerae. Combining the

“spectrum-effect”, it provides a new model for the quality control and identification of two plants.

Key words: Flos Lonicerae Japonicae; Flos Lonicerae; anti-oxidant activity; chlorogenic acid; total flavonoids
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Table 1 Sample information |
|
i YRR FeHb , |.
1~50 KEFBBL T [ A f U
51~100 RBA KL B ®mm T
101~150 FSES JPEATIR 0 333 667 1000 1333 1666 2000 2333

1.2 iRF

DPPH W7 [Bi# % (B T AR,
HER (AR, REFNEAREGAL THEFRT; TASRREA
(AR, HEZERNFAFAFD; HRE (AR,
RN RFAFD: AAME (AR, EZHEH
ZERFIA T 4B (AR, [EZAERBMLERFIA
F]); HEE(HPLC 2%, 3 [ Sigma A #]); L& (HPLC
9, *HE Sigma AFD; MHEAFK,
1.3 48§

Ultra-3400 58 h-1] WAoot e (b a i
R R AR AT ) KQ2200DB  H#5H 7= i i
veas (RILMT@AEESERARD; XS205 & 1/10
AR i, MR- e R 2R AR A FD;
H1650 BUECopL GHI P SR IR AR A R A F]D;
DK-98-1 B H-FE IR (RETT RIS
PRATD; Agilent 1260 = %UAH i 4%, Agilent
OpenLAB it TAEvE (fEE, 23 AT,
2 HESHER
2.1 FREBRNE
211 RSV SRR B AR E R
B4R R X I 5 11.9 mg T 10 mL &I, I 60%
HlEE s, 65 C/KIE TEEA 30 min fEVAE, 0
60% FAREE R EZIE, #2251, BT 1.19 mg/mL Xt
R R
2.1.2  HEKEIER S R R GF 3
) 2.5 ¢ BT 25 mL ®=A, H 60%H EEE R
BHIE, BEE, A, 65 C/KI N AHZEL 30 min,
W PSR BOR LA 10 000 r/min 250> 10 min, K% &
B W 1.00 mL, & 10 mL &iT, hn 60% F i
BHEE, 5, RSN
2.1.3 (i ik Agilent TC-Cjg (2) (250
mmX4.6 mm, 5 um); @A 20 C; KM K 317
nm; FEFEE 10 pL; AP E 1.0 mL/min; FishH
NG (A) 01%F (B); FRETMZ&M N 0~
10 min, 11.5%~15% A; 10~12 min, 15%~29% A;
12~15 min, 29%~31% A; 15~20 min, 31%~45%
A, 20~30min, 45%~100%A. itk LE 1.

t/min

B1 #& A) MBS B) HWEiLE
Fig.1 HPLC of samples (A) and control (B)

2.1.4  ZRMERRFEL RGBSR IR IR0 R
W, W& REWRESHN 0. 0.119 0. 0.285 6.

0.624 75+ 0.892 5. 1.190 0 mg/mL ] Z 51X} 18 5 v
W H% “2.1.37 BUN il 25 AT s IR & 2 e
DASEJF R o ik B O R AL bR (X0, TR RUA AL R
(), Z:flbriEfh4, THERIETER Y=9621.1 X—
124.41, 255K, ZEJEMRLE 0.119~1.190 mg/mL
LEVESE R RIF, r'=0.999 2,

2.1.5 FEHEERK B9 SR, 3 S0, %
“2.1.27 WUF ik & R R ER, “2.1.37 TR &
WEAESHRE 6 X, THHSERRRIETAT RSD
N 0.30%, 25 SRR NG FE R U o

2.1.6 FEtiRE B9 SREM, i 3 S, %
“2.1.27 TR i A R L 2l T 0
2. 4. 8. 12, 24 h Ja, % “2.1.37 TNk
HEFEHT. SRIFEFRIETH AL RSD 4 3.33%, 45K
24 h WL SRR E M R 4T

2.1.7 EEMHRK B9 SFEM, 3 S, %
“2.1.27 BUF 74 6 ki is i, % “2.1.37
TR s 2 R BT . SRR ERIETHI AL RSD A
3.52%, SRFWIZITIEREERE.

2.1.8 IFEREMCERRLEE B9 SR, 3 5
AT 2% J5 R ot 570 20N 4.92%) #% “2.1.27
TR Bl S RS ) 5 VAR & 4 0 TATE TR,
SN AH 24 FF & b 48 R B 5 42 20 0 80%-

100%-~ 120% M 2% J7 FR X B, 4% “2.1.37 TR
R K AE R RE AT . PSR JE IR U T AR 1 5
BRI A 102.52%, RSD N 3.21%, EHi%ZJ5
TR ER B R AT .

2.1.9 LRfE. SWEGFRR S ENE  FrarER
Fe “2.1.27 TUT AT EC ) 7 VAR L
e “2.1.37 TUN g g i . SRR,

59 B B [m] 7 b o B AE P R R R ST 2 B B0
3.99%, EEPRT5 L7 L AR A SR R T 38 R )
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R 3.29%, PTG R A R iR RT3 o
BN 2.55%. BARGERILE 2.

22 SERAYNE

221 XTHESIEMEIE FEFRRRES T XA 5.0
mg, BT 25mL &, MAEELKOEE, BE
W B SRV, MEKLEEZE, 53] 0.2
mg/mL 75T 0 B ST . R B R EORR TR R I
7% 3.00 mL & 25 mL &, INz&H/KZ 7.00 mL,
N 5% RS FRENVATR | mL, R4, JUE 6 min,
0 10%AEBRERA W 1 mL, #2251, & 6 min, I 4%
AN 10 mL, FINEBKEZE, #E, HE
15 min, Bf5.

222 HEKEIER S REFREURES 0.5 g (0 3
S T 50 mL #EEIHEH, A 10 mL 60% B,
A 30 min, HX 2.0 mL _FiEW T .08, 10 000
r/min 5.0 10 mino Ag % FHL 0.8 mL FiEH T 25 mL
B, ERRZE, SRR, BB
1.5 mL £ SRBUR T 25 mL &3, bk 4.5 mL,
0 S% RS FRENVATR | mL, #£2), & 6 min, il
10%ASREGVAETR 1 mL, %51, A& 6 min, N 4%
AN, FIUKEZIEE, #2257, & 15 min,
HIFE

223 MR RFEH RSB RIS TS IE R
1.00. 2.00. 3.00. 4.00. 5.00. 6.00 mL, %> %|& T
25 mL &5, SnaiiKE 6 mL, N 5% AR
By1mL, $225), HCE 6 min, AN 10%MEER4S 1 mL,
P51, CE 6 min, JOA 4%E &AL 10 mL, sk
EZ0E, A, A 15 min, DUHERARFNE E 3
B, AT LA O BEVEAE 511 nm PEKME . B
WA (A AR, Xf RS T S B R AL AR
emlbRE 2R, TFEMETTREN Y=11.668 X—
0.001 8. Z55R KM, T 1t 8.48~50.88 pg/mL
b R R, r’=0.999 5,

224 FEEERK B9 SREM, i 3 S5, %
“2227 TR ARSI, ESRIE 6 IR,
THEE SR /1) RSD N 0.17%, 455RER M, Z%4X
AR E RIT,

225 EEMRK oS, o350, PAT
6 11, % “2.2.27 WUR il s gl Mg, e
AfH, THEEIEE S 21 RSD N 2.60%, 458K,
L EEER I

2.2.6 fawEtiREe HL9 SAEM, i3 S0, %
“2.2.27 TR J5 A A B I, 4y e i E

20. 40. 60. 80. 120 min J5MllE A {H, 5 &
HHA S B RSD N 2.71%, 45 R E W% 7 iEfa e
PER LT

227 SEEREENE CRHEEET 511 nm 3
K I BRIV A, Fbn it i ik T R
RS . R 150 MRS AR “2.227 TR
Jridk & AR A, 1% “2.2.37 TUNEESIE T
ENE AME ST BT G B, SRR, Wi RE
(5] 72 J L1 AR AE S S S 2 i B4 B0 13.43%,
PR F5 1l 7= ol AR A A s B R P Y R B
10.08%, " PE A3 B & R A Hh s SR~ 1) o i 7y
BN 7.10%. BARGE R I 2.

23 MENEMENE

2.3.1 DPPH A MIHI&  FHFREL 0.002 0
g DPPH, HE T 50 mL frtamEiffih, MIGKOESR
ZIE, $E5), EEGHE, E1S 0.1 mmol/mL DPPH
B

232 HEEAIETRE S R ARI 0.5 g FEAh G 3
ST HEHEIEM A, A 10 mL 60% 48,65 C
#7530 min, 10 000 r/min 250> 10 min, H{ &
0.48 mL T~ 50 mL &, H 60% LEEETREZ
I

233 ZMERRFER HEEBIL mL ANFREKREYEE
K C A A S 4 mL DPPH IR B Tk,
PEL), WEEHCE 30 min, T 517 nm BKANIE A
FEERIC 1 mL AFREIREYEA R C R SIERS
4 mL oK B I E TRE T, 825, #80E 30
min, T 517 nm #EAKAEIE A FEEFLEL 1 mL 280
/K5 4 mL DPPH & E TiAEH, #85), B
JCE 30 min, T 517 nm PACAIIE A EERE =
1—(A—A)A. LIBERRFAHDALSS (), g4 C %
TR AR (OO, SefilbrEfizk. THEREIE T
N Y=192.2 X+0.127 2, Z553K M, 7 0.5~4.0 pg/mL
(H BTN 15.82%~88.99%) WL MEIE R RIT,
r’=0.999 6.

2.3.4 Ffi DPPH IERRFBNE  FHFE 1 mL
RAVAW S 4 mL DPPH ¥R T0E . $#25), Bt
AbFE 30 min, T 517 nm PAALME Ao KB
1 mL S IE WS 4 mL 60% ZBE T RE h, #84],
WEGALFE 30 min, T 517 nm KA E Ay FEH
FH 1 mL 60%Z.8% 5 4 mL DPPH % T+,
B5), BEYCALEE 30 min, T 517 nm B KARIE Ao
HHEIEBRE [1—(A—A)/A]. K 150 MEES %
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“23.27 BUR IS SIS, 1% “2.337 iR )T
ENGE, 1SR HPTEMATENE, LA REERERR.
GESRF], 5 R PR AR A H B R RN
62.41%, FERFH LR L A BEEBEBGREN
51.48%, J PHTIR =&AL B HEBRE N
39.51%. MEENEERTLIESR], WireFE R r L
A SR IR B A T 3.07%~7.09%, 3
J& 3.99%. FKT5 LI 1) LU AR AR o 40 S I ol i 70 B0 o0 AT
T 2.14%~4.78%, P31 3.29%. | U &R
gk JE IR T B A T 1.28%~3.23%, T
2.55% o 8 R BE (A1 9 Ll AR AE AR OSSR R A T

5.54%~21.94%, “FIHRESHZ 13.43%. HIKFF
L Ll AR AR P S R R B T 6.14% ~
19.21%, 134 10.08%. | P IRA) A8 A e S i
JRE BT 4.54%~11.75%, FH4 7.10%. it
XPIARAE . SRR PUEETENE, AR PR,
1R 1 0] B L ARAE B HAEIE BR A T 21.87%~
86.74%, “TIERFSE 62.41%. FRF51LAILARTE
H LB RO T 31.41%~90.64%, “TIiERZE
& 51.48%. U I A SRIE 3 HIEIERE A
21.22%~77.68%, “VIiEFRZFE 39.51%. Hiksh
WK 2,

F*2 #RERE. DENEEREHAEERENESER
Table 2 Content of chlorogenic acid, total flavones, and anti-oxidant activity

P SRR IR/ Y% SR/ Y% H HEERR %% s SRR/ % SR/ Y% H HEERR /%
1 7.09 21.10 64.61 35 3.31 19.98 86.74
2 3.60 14.04 48.17 36 3.69 8.82 48.69
3 4.57 16.12 79.82 37 423 6.99 39.16
4 422 13.69 69.15 38 430 9.49 52.18
5 438 9.29 48.06 39 3.07 15.79 79.40
6 3.85 9.96 62.27 40 3.92 15.47 70.55
7 4.01 14.21 79.94 41 3.34 20.45 82.40
8 424 8.83 55.30 42 3.65 17.33 61.78
9 4.92 18.72 85.79 43 3.78 18.58 84.52

10 4.76 9.70 75.53 44 3.11 17.99 79.19
1 4.65 19.92 85.89 45 3.75 10.25 47.03
12 3.88 13.70 63.68 46 3.91 6.26 46.20
13 4.18 17.30 76.24 47 4.01 14.83 75.06
14 4.02 11.60 54.63 48 3.63 15.43 74.02
15 3.96 15.83 71.57 49 3.96 13.56 69.71
16 4.26 7.66 40.28 50 4.78 8.42 49.78
17 3.95 11.10 56.55 51 3.07 12.15 47.64
18 371 13.46 52.13 52 3.64 10.54 38.94
19 4.00 9.65 4938 53 3.88 8.77 52.40
20 4.49 7.54 45.14 54 3.57 8.84 50.95

21 4.09 15.23 80.26 55 3.80 11.58 65.16

22 3.54 8.19 39.55 56 3.86 10.60 69.75

23 3.76 21.13 84.16 57 4.02 10.68 68.92

24 3.79 11.16 53.57 58 3.70 19.21 90.64

25 4.02 11.81 36.47 59 3.87 8.18 56.35

26 3.69 10.95 46.07 60 3.83 9.73 65.46

27 4.03 21.56 82.62 61 3.65 11.41 75.94
28 3.34 5.54 40.59 62 4.13 12.15 58.13
29 428 16.85 78.17 63 3.87 10.08 49.08
30 4.16 11.60 59.94 64 3.78 7.72 39.94
31 3.27 20.37 79.70 65 4.05 9.99 53.33
32 3.32 21.94 85.28 66 3.60 8.98 48.45
33 4.13 17.36 85.19 67 3.67 9.77 54.43
34 3.92 8.41 21.87 68 3.69 7.75 37.78
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wgE2
ST GEBRY%  BEER% SRS SN Eihel SRR/ Y% SR Y% H hEERR %
69 3.97 17.53 72.31 110 1.92 10.01 77.68
70 3.84 9.77 49.90 111 225 5.47 48.75
71 3.38 8.52 45.26 112 1.85 10.73 46.43
72 3.23 7.76 41.56 113 1.97 9.77 44.36
73 3.39 10.05 51.77 114 2.48 5.62 21.22
74 3.38 10.19 46.59 115 2.59 7.05 38.79
75 2.94 9.33 41.97 116 2.34 8.98 48.67
76 231 9.43 44.77 117 2.46 6.61 37.59
77 2.57 6.40 43.71 118 2.20 8.63 48.68
78 3.08 6.61 42.52 119 1.97 5.38 33.14
79 3.40 7.14 44.13 120 2.39 10.94 62.00
80 3.50 11.78 47.77 121 2.16 4.54 37.80
81 251 9.41 41.02 122 2.64 5.12 29.07
82 3.04 9.00 42.96 123 3.12 5.69 30.40
83 3.11 15.54 70.97 124 3.11 10.65 46.18
84 3.04 16.59 73.12 125 2.17 6.79 31.40
85 2.33 12.52 61.44 126 227 6.61 26.58
86 2.40 10.12 44.23 127 241 6.31 36.81
87 2.18 8.49 40.86 128 2.19 6.07 32.11
88 2.86 12.43 61.25 129 2.19 6.58 31.23
89 3.57 7.93 31.41 130 2.49 8.60 40.31
90 3.71 12.73 4127 131 3.00 5.67 35.79
91 2.74 9.17 35.72 132 3.12 11.75 66.04
92 2.78 8.62 44.69 133 3.10 4.83 33.62
93 3.23 13.41 61.47 134 2.96 5.88 63.11
94 3.02 9.09 45.77 135 2.82 11.03 40.27
95 2.14 7.06 48.39 136 2.76 4.78 33.62
96 2.66 6.76 49.71 137 2.78 10.46 55.56
97 2.36 6.14 45.39 138 2.90 8.58 46.54
98 2.34 10.13 48.38 139 271 5.62 31.20
99 3.26 7.42 42.53 140 3.21 5.98 32.62
100 3.77 8.61 47.65 141 2.83 10.64 52.52
101 242 6.27 25.88 142 3.05 5.12 23.26
102 237 7.26 25.49 143 3.19 8.66 37.05
103 222 6.23 34.93 144 3.23 5.92 21.73
104 1.28 5.17 32.28 145 2.72 7.68 47.23
105 2.28 5.48 29.31 146 2.95 4.88 25.70
106 2.06 5.64 36.31 147 3.06 7.39 42.35
107 1.77 6.01 36.82 148 2.72 5.01 3431
108 1.89 11.02 60.85 149 3.05 5.43 35.80
109 1.42 5.98 52.85 150 2.97 4.61 33.39
3 i1ie AT, F 60% HREE, BRI 10 10 854

LR SCHRIEAT AL, L ARAEA B ERAE P 4% 5L R
WIS L Z SR E iR BRI . SRR
RARMHIE], BRI 4 2 F P!, FIbAR SR 5t
FRRERIATHEE, DIRBUREE, WEIREZ, R
A, RRELE 4 DMRFOVEZE, SERAD SR
NV AR TSR 15 B AR BRI NAE 65 °C

B 30 min.

TEXRT 18 25 AR 04T 25 520, 2296 40 0 STk 7
WML R T . B 0.1% I RK. 0.1%
BERR 7K~ 0.1% AR K AT 5L 0, 45 RERMH 2 HE-0.1%
FER KA RIS AE, 15 2 i B s 28 K 43 59 B R
U, ArEF R ER . AT AR KRS K IE 323
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nm 2S¢ JFIRA R, B AR S T H s

BT DI I T 2R, DURBGRE . &
FEFE . $REUNE]. Bl L 4 MRRANEERE, &
PSR IR i SR R B, 75 30 R R A
JEHUEAE NAE 65 °C R 60% LA R LE N
1 120 A $2H 30 min.

B SE AL & AR C 3, B A C ¥R 2 A4
YOk &R, AT R LATS 43 B 2 X A A v ) 4
B, ARSI N B T i P P A2 R AR AR, SR 4b
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