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LIRS R OR BR Y L PR 3R-7-O-B-D- I AR R IR RGEUEAMESRM:, AN Agilent 5 TC-C (250 mm X 4.6
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Determination and comparison of luteoloside, apigenin-7-O-f-D-glucosidase, and
luteolin in Humulus scandens from different habitats in Hebei province
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Abstract: Objective To establish a method for the determination of luteoloside, apigenin-7-O-B-D-glucosidase, and luteolin by high
performance liquid chromatography (HPLC) method, and the determination of luteoloside, apigenin-7-O-f-D- glucosidase, and
luteolin in Humulus scandens female and male plants from different origins and different harvest months in Hebei province.
Methods HPLC method was used for simultaneous determination of luteoloside, apigenin-7-O-B-D-glucosidase, and luteolin.
System suitability conditions were as follows: column: Agilent 5 TC-Cjg (250 mm x 4.6 mm, 5 pum); mobile phase:
acetonitrile-0.2% phosphoric acid; flow rate: 1.0 mL/min; detection wavelength: 340 nm; column temperature: 25 C; injection
volume: 10 uL. Results The linear ranges were 4.640—74.24 ng/mL of luteoloside (» = 0.999 2), 1.510—30.20 pg/mL of
apigenin-7-O-B-D-glucosidase (r = 0.999 9), and 0.796 3—12.74 pg/mL of luteolin. RSD of precision, stability, and
repeatabillity tests were < 1.99%. The average recoveries were 102.69% (RSD = 1.64%, n =9), 100.49% (RSD =1.93%, n=9),
and 100.39% (RSD = 1.65%, n =9). Conclusion The method is simple, reproducible, and accurate, and reliable measurement
results can be used for simultaneous determination of luteoloside, apigenin-7-O-B-D- glucosidase, and luteolin in H. scandens
female and male plants from different origins and different harvest months in Hebei province. There is greater difference
between luteoloside, apigenin-7-O-p-D-glucosidase, and luteolin in H. scandens female and male plants from different origins
and different harvest months in Hebei province.
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IR TR B R 3R -T-0-B-D-
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Agilent 1260 HPLC %4t (GEED, Bl'E G1311C
1260 Quat Pump VL. G1314F 1260 VWD. G1316A
1260 TCC. G1329B 1260 ALS. Z #4840 2% T ARk
B.04.03 DSP1 hA, 14> —H 5 K
(METTLER AE 240-S H45318).

12 X%

TR BR AT (LS 111720-201408). AR
B (it 111520-200504) 14 A A E A& 25 G
SERFIEBE R 7 B =98%, 13 #-7-O-B-D- 7l % ¥
T (T 140528, JiE 7> #=98%) W H % 3E
WEYH ARG R AT . KA Milli-Q gk, HEE
pIREN T EZIR7 | PN (A7 B S g T U
1.3 Z%t

P 250 FE i 20 F AR B B AT 28 E by 5
FHEYE S Humulus scandens (Lour.) Merr. [1J5
M B3RSy ANFEF=HL AFESRICH . MERRRERR A
TR L 1.

R1 BEAMERRIR

Table 1 Sample sources of H. scandens

Rl ' ¥ S KA (]

NGl 1 HRHR 2015-08-29
2 JkE 2015-08-27

3 K 2015-08-26

4 AKE 2015-08-28

5 WM 2015-08-26

6 TRIE 2015-08-21

7 Y 2015-08-26

8 JH 2015-08-25

9 ZEEE 2015-08-25

10 kFEO 2015-08-20

11 7R 2015-08-10
ENGESOER 12 & 2015-07-24
13 k& 2015-08-27

14 e 2015-09-30

15 HAFE 2015-07-28

16 FAFKE 2015-08-28

17 AFE 2015-09-29

18 iRy 2015-07-20

19 iy 2015-08-26

20 Y 2015-09-27

21 Bl 2015-07-23

22 B 2015-08-25

23 il 2015-09-25

24 FR1E 2015-07-21

25 ARG 2015-08-10

26 KkiE 2015-09-24

Wbk kR 27 MRERIMERK 2015-09-29
28 BB HERR 2015-09-29

29 A HERE 2015-08-27

30 G kR 2015-07-27

31 JEBiERK 2015-08-26

32 YR 2015-08-26

33 JELMERK 2015-09-25

34 FFLHERR 2015-09-25

35 7K MERR 2015-09-24

36 ZKIEMERK 2015-09-24

2 FHESHR
2.1 ®iEEY

tBiEFEN Agilent 5 TC-Cig £ (250 mm X 4.6
mm, 5um); VIR OHE (A) -0.2%BEIR /K
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(B), RABRBEDEN, Bh DR Ve WK 25 1A
Ui 1.0 mL/min; F0llPAC 340 nm; A 25 °C;

BEFER 10 pLo 76 BIREISAMETT, AR ARR A
T TR ER-T-O-B-D-HZEHET - RBRER 3 Rl
(FFASEERBUYAMK T 10 000, 73 B KT 1.5,
ik E LA 1.

R2 BERRERF

Table 2 Gradient elution programs

5 18] /min A% B/%

0 16 84
30 16 84
50 38 62
51 16 84
55 16 84

2
A ! 3

B
2
| ol
<J \ ‘la.'HN.A.\ _,\_AJ_/}EL,M A P lw\

0 10 20 30 40 50

t/min
-ARREA  2-1F3E-7-0-B-D- %M 3- KRR %
1-luteoloside  2-apigenin-7-O-f-D-glucosidase 3-luteolin

1 RBEMER (A) MEEMKXS B) HPLC
Fig. 1 HPLC of mixture reference substances (A) and H.

scandens for test (B)

22 BREIHE

221 JRANIR AR R SRR R
R 2-T-O-B-D-F BT . KRB SN IE R, E
50, 10v 10 mL ERtasDfT, ARREFLL 70% FEEAY
fRIEERBZE, o R-T-O-B-D-FART . ABRE
FHRNARIEE R R R, 5, 1SEIRE N
185.6. 151.0. 159.3 pg/mL [ARREIF. SFRE-T-
O-B-D-Hi%HET . AR ELZN A 20 TR
3 PG R, F R e A, AR,
TR Z-T-O-B-D-AZNE . ARBRELZE N 37.12,
15.10 6.370 pg/mL [FJ¥ A% HE SR

222 AT BUERLZ M AR (F 5
i) 29 1.5 g, WEMGE, EOPEBORT, K
AN 70%HEE 30 mL, FRE i, KR 1h, #4

REM, HROETE, JEH 70% H RN Lk S 1 5
o, R4, 4045 um MALIERIED, HEIEHLE
AR A

23 FHEFER

231 SMERRFLE OREIRE “2.2.17 WU FXH
it i B RO T RRRE JIC S AR R BT 4,640+ 9.280. 18.56
37.12. 55.68. 74.24 pg/mL, 3 %-7-0-B-D-%
ZPBELF 1.510. 3.775. 7.550. 15.10. 22.65. 30.20
pg/mL, AR Z 0.796 3. 1.592. 3.185. 6.370.
9.555. 12.74 pg/mL [J— RN EGX AW, %
“2.17 TR G M BERE, DA RN T R
FEATERNERH, HARREA . 73 %E-7-0-B-D-4i
BT ARBEZRMMEE7RE: ¥=25810 1 X—
36.904 1, r=0.999 2; Y=33.752 8 X—1.286 1, r=
0.9999; Y=38.1142 X—8.9973, r=0.999 5. 4}
KW, KRS, FFEHR-7-0-B-D-H AR . KB
TEFR PRSI T R 40 A 4.640~74.24. 1.510~
30.20. 0.7963~12.74 pg/mL NZMER R R IF.
232 HWPEEERES RS BWUDOR R SRR -T-
O-B-D-Hi % HE 1 AR R TR L5 3712,
15.105 6.370 pg/mL [FRA X R 10 pl, §%
“2.17 IR G AAFIE SRS 6 Ik, kgAY,
SERKBREAT . T ER-T-O-B-D-H AR . ARBREE
FUETHF) RSD 43514 0.78%- 0.26%- 1.56%, %%
A AU A 5 1 R e o

233 WEEMRE EEREL SN 15 g %
“2.2.27 TiF AR S TR 6 BRI R
P “2.17 TR AR SAEEATIE, SRR, TF
BARFRE . R ER-T-0-B-D- AR . R
Mo, SRR, R HE-7-O-B-D-H A 1T
KB TR BN RSD 20504 1.99%. 1.04%.
1.56%, RKHZITEEZERE .

234 fEtEilse RN, SRR
HCE, 0. 34 5. 7. 23 h R “2.17 TR
AT S, SRR, S5 RARBREAT. T
K F-T-O-B-D-H M . KRB ZRIETA RSD
IR 0.78%. 1.98%. 1.59%, AR SIERAE
23 h WSt R 4T,

2.3.5  IFEEDISCRIRES B9 4 Ol e AR R FEE
TR 2-7-0-B-D-HZHET - AR S,
% 0.75 g, AEEMT, IHERER T ISR TR
BRI, TR ER-T-O-B-D-HIE . AR R ELL
20050141013 LS 1 s EE N 37.12 pg/mL
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IARREEF . 1497 pgmL i3 E-7-0-B-D-Hi % b RI BRIFWNEER n=3)
1. 6.370 pg/mL A JR 525 B B SR, RS BRI Table 3 Determination of three constituents in H. scandens (n=3)
3 PrFESL, % “2.2.27 TUF R SR 5 G KB FERET-O-B-DATER Y AR %,
A% w3 AR SRR AR, % “2.17 ) 0.0053 0.0008 0,000 4
WU Bl 5 E N5, E TR, THEOR BT 2 0.014 4 0.008 7 0.000 3
FroR 2R -T-O-B-D-H AR« ARBR RS- [ 2 3 0.160 7 0.041 1 0.0012
43504 102.69%- 100.49%. 100.39%, RSD 435K 4 00111 0.003 3 0.0005
1.64%. 1.93%-+ 1.65%. 5 0.086 0 0.0253 0.000 7
24 HENE 6 0.0333 0.007 4 0.0002
P S A IR 2.2.27 T A A T 7 0.1809 0.028 5 0.0009
FEIR“2.17 DA AAEIE, WE g R/NE 3, I 8 02332 0.052 1 0.0018
LR AFRRBOI G MERE. HERRFERLZ 9 0.0905 0.044 0 0.0008
MR AR FFRER-T-0-B-D-F AT . AR 10 0.1771 0.0274 0.001 8
RINEZEMNB K AR kP, drgn e, # 11 0.1994 0.0442 0.001 7
T 3 B AR B BT, AR 12 0.0166 0.002 4 0.000 6
SE IR 2, LR 3 R R R, 13 0.0144 0.008 7 0.0003
90233 2% 0.052 1%+ 0.001 8%; HEH#E/ " 524 14 0.005 2 0.0009 0.0003
M ARBEAT. 3 5-7-0-B-D-H % P = 5 Ak, 15 0.023 1 0.004 2 0.0004
43924 0.005 3% 0.000 8%. Xf T AR, 16 0.0111 0.003 3 0.0005
BARIA R E ™, HEAN 0.000 2%. BiAF H 4 17 0.0339 0.0077 0.0011
KVE, EMER) 7. 8. 9 AR, ARJFRE 18 0.0939 0.0367 0.000 6
T TR ER-T-O-B-D-H A P I HAE 7. 8 HirE 19 0.1809 0.028 5 0.0009
E, ARBEREEANER 5 #AEmImE . il 20 0.0583 0.0135 0.0025
17 A, Az, i AER 9 A& . 21 0.1864 0.0658 0.0030
T HEREPRASIN, RS, MG Y. . K 2 02332 0.0521 0.0018
TR ERR A R OR R AT . R 3 -7-0-B-D-H % B 3 00109 001238 0.0009
Ty ARBRERNFEI R ES, RRAEHP 24 02846 00955 0.0008
By MERR L IR ) 3 £%, 7R 3-7-0-B-D-Hi % B 3 01650 00620 00007
TP R B 255 4 B MR ) S TERR 1 2 1%, 26 0.0950 0.0215 0.0009
3 e 27 0.003 7 0.0005 0.000 6
31 ISEVR M IEE 28 0.006 9 0.001 2 0.000 0
BT 15 5T AR m K A B 0o 00003 OO0
VU31] kg g 160 Jg stk i s (17200 30 0.0147 0.0109 0.000 3
o ] A 2 B T A 3 3 W €6 P o S S0l 00177 0.0003
L, R U T R RAAN SN TG I [l o 0236 00394 00013
S R UK B0, 5 S T Sk 70% oo 03 0004 00003
fi# 30 mL [FIJRERHL 1 %, BEH 1 he 34 0.0173 00161 0.0013
32 RISEK RS 35 0.0219 0.009 5 0.000 5
36 0.168 1 0.0335 0.0014

SARBREAF . 3 BR-T-O-p-D-HZEE . AR
T 3 FIOOT IR AT SN KR, 45 340 nm AR I E B
TR0 345, 3400 347 nm, W1 3.3 BILHERY%ERE
KA 12421 -7-O-B-D- i1 4 B H IO 0K, SRR S T Agilent 5 TC-Cig (250 mm X
SIARBRETF. AR IR AR, K iE#E 4.6 mm, 5 pm), Brownlee Validated Cig (250 mmX
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4.6mm, 5um), Kromasil 100A C;g (250 mmX4.6
mm, 5 pm) o B L, ARSLIGHEST T LK H Agilent
5 TC-Cis (250 mmX4.6 mm, 5 pm), AiFEAEE:
U Mok B TR R B . S 3R -T-0-B-D- 1 %
BT RBRELZR 3 R s, HIg BT
34 REhtBRZHIERE

S AT T -0, 2% MR K T ZE-0.2%
TR K I T S R Bl AH R 48 LA H T -0. 2% T 1R /K ¥
B AHREATRA BE VRN, AR AR e H B P B ) e
HIETERN AR S 117 LA 2 -0.2 % R /K ¥ 0k B e
WA RG] LUK 3 Pl 5 22 AR (1) 73 I, H.
VTR, 3B FELT, HEEIEFE/N, Il 205-0.2%
TR /K VA B Je T A R 4

ZE BT, ARSI b A 2R R R
T TR H-T-0-B-D-MZE BT . ARBEFE 3 Flisr
AT TIEWTST, S5REH, ZriEmE. M.
HEEVELE, A S I B2 1R A T AR
FEALRP AR
4 #Hig

A2 K ] HPLC 25 [A] IS 5 72 55 24 64 h AC R
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%, T HERE M 3 A RO A3 (R E
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KZESE, A=A FERBOI 0y 3 Tl oy () B AF A
S, TRl —FEHERR . HERR R R R Rt A A 2
ek, RPN SRIBUN TR 2508 MERR R E R
Eb 481t T e ol 24 A A s i 2 S A DR
DAL, AR A IR IR BT AR it T 2%
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