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Chemical Constituents and Simultaneous Determination of

Three Compounds from Lonicera alberti Caulis
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Uighur Medicines, Xinjiang Institute of Materia Medica, Urumgqi 830004, China)

[ Abstract ] Objective: To investigate the chemical constituents from caulis of Lonicera alberti and
establish an HPLC method for simultaneously determining the contents of chlorogenic acid, 3, 5-0-dicaffeoylquinic
acid and 4, 5-O-dicaffeoylquinic acid in different pharmaceutical parts of L. alberti. Method: Chemical
constituents were isolated and purified by various chromatographic techniques such as silica gel, reversed-phase
silica gel, macroporous resin, and Sephadex LH-20 column chromatography. Their structures were elucidated by
physicochemical properties and spectroscopic data. The chromatographic conditions were as follows: Phenomenex
C,; column (4.6 mm X250 mm, 5 pm), with acetonitrile (A) and 0.2% phosphoric acid solution (B) as the
mobile phase for gradient elution (0-13 min, 12% A; 13-25 min, 12% -22% A; 25-45 min, 22% A ). The flow

rate was 1.0 mL-min "', detection wavelength at 327 nm, column temperature at 30 °C, and injection volume at
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10 pL. Result: Ten compounds were separated from L. alberti, and identified as 3, 7-dimethylquercetin (1), 3,
3'-dimethylquercetin (2), quercetin (3), ursolic acid (4), loganin (5), chlorogenic acid (6), quercetin 5-0-3-
D-glucoside (7 ), 3, 4-O-dicaffeoylquinic acid (8 ), 3, 5-O-dicaffeoylquinic acid (9 ) and 4, 5-0-
dicaffeoylquinic acid (10). Compounds 6, 9 and 10 achieved baseline separation and showed good linearity, and
the average recoveries were 100. 15% , 99. 68% and 99. 52% respectively. The content of three compounds from
L. alberti flower (3.99% , 1.77% , 2.33% ) was more than that of leaves (2.62% , 1.73% , 0.90% ) and
caulis (0.74% , 0.25% , 0.15% ).

the first time, and other compounds were found from this plant for the first time. The content determination method

Conclusion: Compounds 1, 2 and 7 were isolated from Lonicera genus for

was accurate, reliable and convenient, so it could be used for content determination of chlorogenic acid, 3, 5-

dicaffeoylquinic acid and 4, 5-dicaffeoylquinic acid in L. alberii.
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quercetin 5-0-B-D-glucoside
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(Sephadex LH-20, Amersham Pharmacia Biotech AB
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2 FEEER
2.1 REUSE BOAER A 1.6 kg, MA 8 £%
i 70% LT IR AR I3 U, B 1 h B OF BRI,
TR AR B . R LGS PR S B AR R
FE, 3B A Bt - R Mg (1:0 ~0: 1) F1 60% &
B AR E I . Horp il - TR ST 101 62 4
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(6.3 mg),2(6.4mg) F13(11. 1 mg) . f1ili k-2 MR
CBRT3UE AR oy 22 I 2wk A (3, 5 &
Sephadex LH-20 4lifk, 2 B A 2k 5% 4(76.3
mg) o 60% LEEUEMLE I LK IR &%t )5, b D101
TR AL B, 4 B LA K ,30% 2.1 ,50% £ BE A 95%
SV Ho 30% & BEPE 6 4 [ ODS RP-18
A, DA [a] (A BR 23 H PP st 8 000 B2 R I, PR 2 e &R
ODS RP-18 #l1 Sephadex LH-20 #: {1 i 15 34k &4 5
(241.3 mg), 6 (12.3 mg), 7 (11.6 mg), 8
(12.5mg) ,9(32. 8mg) 1 10(80. 3mg)
2.2 ZM%E KA1 REAHRK(HE),
10% i PR LR . (L2 3 (0, 1% = SAALR OB iR
R 0 5L 4 5,;' H-NMR ( DMSO-d, ,400 MHz) §:
6.70(1H,br s,H-6),6.36 (1H, br s,H-8), 7.59
(1H,br s,H-2"),6.90(1H,d,J =8.0 Hz,H-5"),
7.48(1H,br d,J =8.0 Hz, H-6"),3.86 (3H, s, 3-
. 95.
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OCH,),3.80(3H,s,7-0CH,) ,12. 70 (1H,s,5-OH) ;
“C-NMR ( DMSO-d,, 100 MHz) §: 155.4 (C-2),
137.2(C-3),177.4(C4) ,160.3(C-5) ,97.1(C-6) ,
164.4(C-7),91.6 (C-8),155.6 (C-9), 104.5 ( C-
10), 120.0 (C-1"), 115.1 (C-=2"), 144.7 (C-3"),
148.4(C-4"),114.8(C-5"),119.9(C-6"), 59.0(3-
OCH,) ,55.4(7-0CH,) ; L\ b 34k % 5t 5 U 3% 2504l
5OCHR[4 ] ol B AR — 2, sz G o 3,7-
T H M 2 & 3, 7-dimethylquercetin ,

a2 REAKAK(HEE),10% i iR £ i
WA EA 1% = Ak CBER IR D 6 A
;' H-NMR ( DMSO-d, , 400 MHz) §: 6.45(1H,d,
J=2.0 Hz, H6),6.20 (1H,d,J =2.0 Hz, H-8),
7.68(1H,d,J=2.0 Hz,H-2") ,6.97(1H,d, ] =8.4
Hz, H-5'),7.59(1H,dd,J =8.4, 1.6 Hz,H6"),
3.88(3H,s,3'-0CH,) ,3.82(3H,s,3-0CH, ) ,12.70
(1H,s,5-0H); "C-NMR ( DMSO-d,, 100 MHz) §:
157.3(C-2),138.5(C-3),178.5(C-4),162.0( C-
5),99.3(C-6),165.2(C-7), 94.5(C-8),156.1( C-
9),104.6(C-10),122.9(C-1"),112.8(C-2"),150.6
(C-3"),148.3(C-4"), 116.2(C-5"),121.7(C-6"),
60.2 (3-OCH,),56.3(3'-0CH, ) ; Lk - ¥RALPESR 5
Wi BE 5 SCHR [ 5 ] a8 S A — 2, SO Wiz ik &
Yk 3,3 - B KM 2 K 3,3’ -dimethylquercetin,,

&Y 3 REAKAR(HEE),10% iR £ B
BEEEMA, 1% =A% O EE R D6 5 5K
£, ,'H-NMR ( DMSO-d,,400 MHz) &: 7.71 (1H, br
s,H2"),7.57 (1H,d,J=8.4 Hz,H-6"), 6.91(1H,
d,J =8.4 Hz,H-5"),6.43 (1H,br s, H8), 6.21
(1H,br s, H-6) . LA I i 3% £ 4 S 340 P B 55 SOk
(6] i FeA — B, IF S Bz FO0r B SR 2 R
— 5, MOHEWTIZ AL G Y R F querceting

G4 BAEBR(FE),10% 5k £ BEg
W 0 5 42 41 0 ;' H-NMR ( C,D,N, 400 MHz) &:
5.22(1H,br s,H-12),3.48(1H,m ,H-3) ,2. 66 (1H,
d,J =11.2 Hz, H-18),1.27 (3H, s, H27),1.24
(3H,s,H25),1.09 (3H,s,H-26),1.03(3H,d,J =
6.4 Hz,H-30) ,0.98(3H,d,J =6.4 Hz,H-29) ,0.92
(3H, s, H24), 1.05 (3H, s, H-23); "C-NMR
(C,D4N,100 MHz)8: 39.6(C-1), 29.3(C-2),78.6
(C-3),40.5(C-4),56.3(C-5),19.3(C-6),34.0(C-
7),39.9(C-8),48.5(C9), 37.9(C-10) ,24.1(C-
11),126.1(C-12),139.7(C-13) ,43.0(C-14),28.6
(C-15),24.4 (C-16),48.5 (C-17),54.0(C-18),

- 06 -

40.0(C-19), 39.9(C-20), 31.6(C-21), 37.8(C-
22),29.2(C-23), 17.9(C-24), 16.2(C-25),17.1
(C26),24.1(C-27),180.3(C-28),18.0(C-29),
21.9 (C-30), DL F ki Bods 5 3 Ak v B 5 SOk
[ 7] $ 38 B AR — 30, B Wriz b & 908 5 95 R ursolic
acid,

EYS HEHAKHE),10% iR £ 7%
W 6 2241 44, ' H-NMR ( DMSO-d, ,400 MHz) §:
7.42(1H,s,H-3),5.29(1H,d,J =4.4 Hz,H-1),
4.67(1H,d,J =8.0 Hz,Gle-1-H) ; 4.06(1H,m, H-
7),3.92(1H,br d,J =12.4 Hz,Glc-H-6) ,3. 70(3H,
s,COOCH,) ,3.68(1H, brd,J=12.0 Hz,Glc-H-6) ,
3.39(1H,m,Glc-H-3) ,3.35(1H,m, Gle-H-5) ,3.33
(1H, m, Gle-H-4),3.29 (1H, m, Gle-H-2), 3. 13
(IH,m,H-5),2.25(1H, m,H-6b),2.05(1H, m,H-
9),1.89 (1H, m, H-8),1.64 (1H, m, H-6a), 1. 12
(3H,d,J =6.8 Hz,H-10) ; "C-NMR ( DMSO-d,, 100
MHz) §: 170.0(C-11),152.6(C-3),114.5(C-4) ,
100.5(C-1"),98.2(C-1),78.9(C-3"),78.5(C-5") ,
75.5(C-2"),75.2(C-7),72.1 (C-4"),63.3(C-6"),
52.1(-OCH,) 48.9(C-9),43.2(C-6),42.7(C-8),
32.7(C-5),13.9 (C-10) , DL b BRAG A 57 B 6 3% £ 4
5308 | e 1 He A — B, MO Wiz Ak & W o 5 R
T loganin,

&YW 6 R AR, TLC KMIFLL 1% =5
R OB W 0 2 ARk, HORE(H 55 0T R &1
fig — 3 ; HPLC {2 B4 B ]t 55 % Rt — 3505 ot b i
WG Y ek JETR chlorogenic acid,

G T WRECK K, 10% B R £ B T
{6 2 # ' H-NMR ( DMSO-d, ,400 MHz) §: 7.66
(1H,br s,H-2"),7.52(1H,br d,J =8.4 Hz,H-6"),
6.88(1H,d,J =8.4 Hz,H-5"),6.76 (1H, br s, H-
6),6.64(1H br s, H-8) ,4.80(1H,d,J=7.2 Hz, H-
1"y,3.78 ~ 3.16 (5H, H2" ~ H-6 "); “C-NMR
(DMSO-d, ,100 MHz) §:143.8(C-2),137.5(C-3),
171.2(C-4),158.6(C-5),103.4(C-6), 162.6(C-
7),97.5(C-8),157.4(C9),107.1(C-10),122.2
(C-1"),115.0(C-2"),145.3(C-3"), 147.5(C-4"),
115.8(C-5"),119.7(C-6") ,104.2 (C-1"),73.9 (C-
2"),75.9(C-3"),69.9 (C-4"), 77.7(C-5"),61.0
(C-6") o LA b il il s S #RAL M BT 5 Sk [ 9 ] iR &
FEAR — B, SO Wz A G W) M R 5-0-B-D-nit i
W ZJBETH quercetin 5-0-B-D-glucopyranoside,,

G 8 WRECR AR, 1% = F bk LBV
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(o 5 R % @ 'H-NMR ( CD,0D, 400 MHz) §:
2.07 ~2.36 (4H, m,H-2,6),4.35(1H, m, H-5),
5.04(1H,dd,J =3.2,8.8 Hz,H4), 5.65(1H,m,
H-3),6.29(1H,d,J=16.0 Hz,H-8') ,6.27(1H,d,
J=16.0 Hz,H-8") ,6.78(1H, d,J =8.0 Hz,H-5"),
6.74(1H,d,J =8.0 Hz,H-5") ,6.93(1H,d,J =8.0
Hz,H-6"),6.89 (1H, d,J = 8.0 Hz, H-6"),7.04
(1H,br s,H-2") ,7.03(1H,br s ,H2") ,7.58 (1H,d,
J=16.0 Hz, H7'),7.56 (1H,d,J = 16.0 Hz, H-
7") ;"C-NMR ( CD,0D, 100 MHz) 8: 36.9 (C-6),
41.3(C-2), 69.8(C-3),71.0(C-5),75.0(C4),
75.9(C-1),114.6 (C-8"),114.7 (C-8"),114.8(C-
2',2"), 116.2(C-5",5"),122.9(C-6",6"), 127.5
(C-1",1"), 146.5 (C-3",3"), 147.0 (C-7',7"),
149.3(C-4",4"),168.2(C-9"),168.3(C-9"),178. 1
(COOH) , DA %4 5 3CHk [ 10 ] Hg 8 A — 3, ik
KR ZAEY R 3, 4-ZumHEBE % TR 3, 4-0-
dicaffeoylquinic acid,

EWI REGATEIEH AR, 1% =H ks
B Wi 5 S 4% f5 ;' H-NMR ( CD,0D, 400 MHz) §:
2.18(2H, m, H-2),2.29 (2H, m, H-6),3.96 (1H,
dd,J=3.2,7.6 Hz,H-4) ,3.96(2H, m,H-3,H-5),
6.25(1H,d,J =15.6 Hz, H-8"),6.33 (1H,d, J =
15.6 Hz,H-8') ,6.76 (2H,d,J =8.4 Hz,H-5',5"),
6.95(2H,m,H-6" ,H-6") ,7.05(2H,br s, H2",2") ,
7.52 (1H,d,J =16.0 Hz,H-7'),7.60 (1H,d,]J =
16.0 Hz, H-7"); "C-NMR ( CD,0D, 100 MHz) §:
35.7(C-6),37.4(C-2),70.4(C-4),71.8(C-5),
72.3 (C-3),74.5(C-1),114.9(C-8"), 115.0( C-
2"),115.3(C-2"),116.2(C-5",5"),122.7 (C-6",
6"),127.7(C-1",1") ,146.8(C-7",7") ,147.0(C-3",
37),149.3(C4",4"), 168.1(C9"),168.6(C-9"),
177.1 (COOH) . LA b %dls 5 3Tk [ 11 ] 4zl FeA —
K EZAR S Y o 3,5- W EEZE TR 3,5-0-
dicaffeoylquinic acid,

AW 10 IRBEEH KR, 1% = FAK LT
W 0 AR 4% (4, 'H-NMR ( CD,0D, 400 MHz) §: 2.03
(2H,m,H-2),2.14 (2H,m,H-6) ,4.95(1H,d,J =
8.0 Hz,H4),5.37(1H,m,H-5), 4.17(1H, m, H-
3),6.14(1H,d,J =16.0 Hz,H-8") ,6.23(1H,d,J =
16.0 Hz,H-8') ,6.74(1H, d,J =8.0 Hz,H-5",5"),
6.96(1H,d,J =6.8 Hz,H-6") ,6.98 (1H,d,J =8.0
Hz,H-6"),7.02 (1H, br s,H-2",2"),7.42(1H,d,
J=16.0 Hz,H-7"),7.48(1H,d,J =16.0 Hz,H-7") ;

“C-NMR (CD,0D, 100 MHz) §: 37.0(C-2),37.2
(C-6),67.4(C-3),67.5(C-5),73.1(C4),73.4(C-
1), 113.3(C-8"),113.6(C-8"),114.7 (C-2",2"),
115.5(C-5",5"),121.1(C-6") ,121.2(C-6") ,125.2
(C-1",1"),145.4(C-3",3") ,145.3(C-7",7") ,148. 3
(C4',4"),165.3 (C9'), 165.8 (C9"), 174.6
(COOH) . DL b #d 5 SOk el [ 12 ] FEA — 2, i
WEWr izt &9 R 4,5-— 0 HEBE % 78R 4, 5-0-
dicaffeoylquinic acid,

2.3 EFEE

2.3.1 %5 K H Phenomenex C, {4 % #
(4.6 mm x250 mm,5 pm) ,WEMMH NG (A)-0.2%
BREMR KW (B) BB BE VR (0 ~ 13 min, 12% A;13 ~
25 min,12% ~22% A;25 ~45 min,22% A) , i %
1.0 mLemin ™", 80 3 K 327 nm, #2348 30 °C, it
R 10 pLo MM T, 25 h a5, 3,5
METE 27 R AN 4,5 Ik It 2 7 R € i e 5 At A
OB R, B EY > LS, g BB A <1
T3 o X BR B AR G 1 LR 1

|

0 5 10 15 20 25 30 35 40 45
a
._M
c
”AM A
0 5 10 15 20 25 30 35 40 45

t/min
a. LRJEER ;b 3,5-ZNMEBE S TR 5 e. 4, 5-HERE 45 TR
E1 BExREMAA)MBEDLZE(B)HPLC

Fig. 1 HPLC of mixed standards ( A) and extract of Lonicera

alberti caulis (B)

2.3.2 XMW S KRR, 3,5
TMEREZS TR A 4,5 ok I 2 T R 0 TR O
B U BRI ER S 25 mL 8T, 54, 40 5
4175 B vk 18 o 0.200,0. 196,0. 196 g+ L' fy it Bt
i 1R A VW o

2.3.3 Ll E S R B IRBOE R R AR
R R 0.1 g(id 40 HI) , 8 T 50 mL 1Y H I HE
e, OB % A 50% HOEE 25 mL, i A
30 min, B, R, FH 50% Y BEAR 2 02K 14 BT =,
o O LSO, B W W, BL0. 22 pum fCAL U AR

g, A
2.3.4 ZMRAEE O RBEEI2.3.2 T F X E

EVAW0.1,0.2,0.5,1.0,2.0,3.0 mL, 4 5 & T
.97 .
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10 mLAEEJH A, I B 2 i 15 20 SR, 3,5 o
ML 22 T R A 4,5 0 METE 2 T R AN [R] o e Y
TRAX S W 2 2.3.1 TR 8 3% 2% 14 1k 17 I
SE L AV (Y) X BB (X, g- L") AT R 1
[, 7 B bs o 2, 25 2R ILER 1o

F1 ZHEXREE
Table 1 Results of linear relation test
ix RN /g L7 EYEp¥ r
2 i iR 0.002 00 ~0.060 00 Y =23 725.31X -0.768 7 0.999 7
3,5-IME 0.001 96 ~0.058 80 Y =34 702. 60X -5.8024 0.999 8
4,5- Mg 0.001 96 ~0.058 80 Y =38 208.38X -9.3191  0.999 9
LN

2.3.5 KEEERE % WECEEE SR 10 pL,
HELEPEFEDE 6 R, iC SRR R ,3,5- I HERE % T
fig F0 4, 5- 0 ME Bk 25 7 AR Y U4 AR, RSD 43 il oy
0.3% ,1.3% ,1.5% , Ut WA A0 4 % B R AT

2.3.6 et BRI AR R W 1 0y, 4 )
1£0,2,6,10,14 24 h JEAEDE 0 &k R iR ,3,5-—
Wi B 2 R A 4, 5 - Mk Bk 2 R Y 0 e A, 3L
RSD 4354 0.2% ,1. 6% F1 1. 6% , 3% B it 3 7 VA T
TE 24 h WEUE .

2.3.7 HEEMWIKE K% IRIEUE A 2 LM B
HK 0.1 g(3F 40 HF) , 4% 2.3.3 T K 7 gl £ ki
SR, AT 4G 6 4y, 4% 20301 TR (A A 1 kAR
GYHT L SRAT 258 vh S JE R 3, 5- Mk 2 T R AN 4
5-Z0mME B 2 7R 04 OF 38 0 i 43 05 ol 7. 35,
2.45,1.46 mg-g ', RSD 4 %K 0.3%,0.9% ,
0.7% ., Z5RFWZ T EEEERL

2.3.8  JAERICRIAE R ARIRT S = A
A DA R R Y R 2y 0. 05 g (it 40 Hif) , 2 6 7,
G3MIAAH [R] & 5 i 2R LR , 3, 5- 0 il gk 4 7 R
1 4,5- W MEBEZE TR AT R 2. 3.3 TR U5
) B LR S T L 4% 2. 30 1 TR 83 AR E R AT
0 7 W T BT B R T g SR LR 2,

x2 BEBLEAHB I MRS MAERYERRR
Table 2 Recoveries test of 3 components in Lonicera alberti caulis
% FrbedE/ g B b i/ mg A dit/mg MA5fE/mg ] i %/ % SR/ % RSD/%

L% R R 0.050 0 0.367 5 0.368 0 0.735 1 99.89 100. 15 0.9
0.050 1 0.368 2 0.368 0 0.738 3 100. 57
0.050 1 0.368 2 0.368 0 0.7353 99.77
0.050 0 0.367 5 0.368 0 0.7319 99.03
0.050 2 0.369 0 0.368 0 0.736 9 99.97
0.050 0 0.367 5 0.368 0 0.741 6 101. 67

3,5 WMk ZE TR 0.050 0 0.1223 0.1215 0.244 9 100. 87 99.68 1.8
0.050 1 0.122 6 0.1215 0.2417 98.03
0.050 1 0.122 6 0.1215 0.246 1 101.3
0.050 0 0.1223 0.1215 0.2452 101.67
0.050 2 0.122 8 0.1215 0.243 3 99.16
0.050 0 0.1223 0.1215 0.240 5 97.25

4,5 ok BEZE TR 0.050 0 0.072 8 0.074 5 0.146 0 98.26 99.52 1.5
0.050 1 0.073 0 0.074 5 0.1453 97.08
0.050 1 0.073 0 0.074 5 0.148 1 100. 80
0.050 0 0.072 8 0.074 5 0.147 7 100. 63
0.050 2 0.073 1 0.074 5 0.147 6 100. 06
0.050 0 0.072 8 0.074 5 0.147 5 100.31

2.3.9 HEMEEIE KERBORER LA
FITRAL 250 (e - FIAE) A3 K 0.1 g (5 40 H i) ,
% 2.3.3 BT Iy il A Bk AR, 15 2.3 1 IR

.08 .

@ 2 UF A5 A ] 25 ]I B0 A7 vh % DR, 3, 5 - — i
L e | N R | Sl g R
%3
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Table 3  Results of quantification of different parts of Lonicera
alberti %
TR SRR 3,5 ZWnMEBEEE TR 4,5 ZunmEBE S TR
i3 0.74 0.25 0.15
I 2.62 1.73 0.90
yia 3.99 1.77 2.33

3 HitE4Eie

AHEFEMIH A A 3Ly B Al 13 8] T 10
AW, Ay Ky 3 T- T e & (1) ,3,37-
R 2 (2) M 3R (3) , B0 (4) , BT 1
(5) 8512 (6) ,Hit e R 5-0-B-D-Hj % ¥E1 (7) ,3,
4-ZWHEREZE TR (8) L3, 5- 0 Mk 4 TR (9) Al
4,5-Z0MHEREZE TR (10) . BRIEG W 1,2 F1 7 A
J& B R R AN A G W B R RO AE ) 4y
BAE ISR, A SCHE— A X2k Ay 3 ol gt 45
TR Ar (6,9 1 10) 4T 7 & & E . 765 &
AR, 8T R TR LB 21 R 0. 2% B iR K % TR
XF E AR B 43 0 43 B AR, B AR E Y L Ry (0 ~
13 min, 12% A;13 ~ 25 min, 12% ~ 22% A;25 ~
45 min,22% A) 5 % 03 5% 14 AT 4% 4 15 2 A 2L
Oy o AN A Dk AT L R A, ME , BB A8 W] B I
AR AR 3 e 1 25 77 R 25 0 o

I 56 45 R W n VB AR A OR TR) 2 R A v R i
M2 ,3,5- oA 4 o R A 4, 5- ok Bk 4 T R
FRAAEW B 2E 5 3 Fhal o B9 & B O e P i
B R B T R I 2015 AR (b 2 )
e SR TP SRR I & AT < 1. 5% ; B4

SRR A RS <0.10% , T84 2448 FE vt i
LRJRETR & i 430 T 2015 4R j (b [ 2 )
1B, T W32 245 b4 B A S0 9 O R TG 5%
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