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Determination of Total Flavonoids in Leaves of Crataegus L.
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1. Key Laboratory of Modern Preparation of TCM , Jiangzi University of Traditional Chinese Medicine , Ministry of Education , 5
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2. Department of Chinese Complex Recipe Research , China Pharmaceutical University , Nanjing 210038

Abstract: Objective: Studying the method of determination of total flavonoids in leaves of Crataegus pinnatifida Bge.Var. major
N.E.Br.Methods: Vitexin 2”-O-rhamnoside was selected as the standard.The ratio of Vitexin 2”-O-rhamnoside and the total
flavonoids in leaves of Crataegus pinnatifida Bge. Var.major N.E.Br.was calculated. The content of total flavonoids in leaves of
Crataegus pinnatifida Bge. Var.major N.E.Br. could be counted with the result of the content of the standard multiplied by the
ratio. Results: The correlation of the content of Vitexin 2”-O-rhamnoside and the total flavonoids in 16 kinds of leaves of Crataegus
pinnatifida Bge.Var. major N. E.Br.from different locations and growth stages is significant, and the correlation coefficient was
0.950 (P < 0.01, 2-tailed) . The ratio of Vitexin 2”-O-rhamnoside and the total flavonoids in leaves of Crataegus pinnatifida
Bge. Var. major N.E.Br.was 1.9493 % 0.2002. Conclusion : The total flavonoids in leaves of Crataegus pinnatifida Bge.Var. major
N.E.Br.from different locations and growth stages could be calculated with the result of the content of Vitexin 2”-O-rhamnoside mul-
tiplied by the ratio.
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1.1 AH WEER 3-O-[RER(1-4)=FHF ] (Quercetin
3-O-[ a-L-rhamnopyranosyl (1-4 )-a-L-rhamnopyranosyl -(1-6)
-B-glucopyranoside], I ), 43 & 4"-O-FEHEFH (Vitexin 4”-0O-
glucoside, I ), 30 & (Vitexin, 1), $tH X 2"-O-BLZBHH
(Vitexin 2”-O-rhamnoside, IV ), 7 T (Rutin, V), & Z th#
(Hyperoside, V1), 4t R 47-0-Z B-2"-O- B Z ¥ H ( Vitexin
4”-0O-acetyl-2"-O- rhamnoside, V[ ), # ¥ & (Quercetin, ), #J
HEE GBI EEEE, S 95% L ki Bt
FHEW, AEFEE ,RERR 1. BIERAETHEZHR

KEEMREE
£1 FRAAR RARKHELELLTRE
&R 7= R4k AT 8]
S1 HWa RAW 200345 B
s2 IWREHET 200345 B
S3 IHEERBN 200345 B
$4 HREZMH 20034 5 B
S5 RS HRET 1 200345 A
S6 WARE B HET 2 200346 A
s7 WIZR4E B W 3 200347 A
S8 WIZR4E B T 4 200348 A
$9 WIARE B RS 200349 A
$10 WARE B R 6 20034 10 A
si1 INEE FHRT 1 20034 4 B
S12 IPEE F T 2 200345 A
S13 IEEE FHRT 3 200346 A
S14 ITEE F T 4 20034F 7 B
s15 IEEE FHRTT 5 200348 A
s16 IPEE FHRTT 6 200349 A

1.2 HE  Agilent 1100 E HPLC &% (£3 HP T4k
Wi G1312A Bl L FE., GI313A B & A 3h i & 7 # 2%,
G1316A BB .G1314A RIT AR K £ SR TIAE VWD) 6
1.3 #&# BELZE (Meck AF,EE), NEK(H
), EEHmERAY IS FE(WTFEREL ).

2 XWHE

2.1 &#%&# Lichrospher CgZth#E (250 mm X 4.6 mm,
5pum) (BRIAHNERERAF). WiH AN ZHE-WE
WM (95:5,V/V)1,BH (0.5% BEERIEWE, V/V), B ¥k
B, WshE A B ¥R EERK K :0~12 min B 12%—>17% ,
12~25 min B 17%—>18 % ,25~35 min B 18 % —>40% ,35~
40 min B 40 % —100% ,40 ~ 45 min 2 100% , % % 1ml/min;
FEIR 30 T ;R R 10 oMK 360 nm. 6% &R IFR B
AT ((R)BRSE o

2.2 FkgE o]

2.2.1 EREER RANERRE BEHFRENSE
MRS 2(S2)0.5 g, A HIMA—C B UL 8 Fxt &, F
HRBERHSESRRE, 8, WE, EE#HE I K, BHE
T HE R R E R, R K 2.

2.2.2 XNEEEREHAGEE LSRN FERWERMSH
REREEEHITES R, B L8 Mt BENEAH &R
BEMBEEBER BHEANBEBEREBED 6 A FMEK
B DL 3 45 1 3 R W S YR S X R R e O e Y e T

B HIAR MR R, RIBIER R AR EEE . WE 3,

A2 LEZarthiElRBgR
FER  mAR  WAR  mEEEER
watm o e /g (%) RSD(%)
I 1.059  1.002  2.064 100.3 1.02
I 1.606  1.495  3.146 103 0.95
m 1.771 1.556  3.377 103.2 2.14
N 6.32 5.054  11.25 97.6 1.93
v 0.0517  0.0543  0.1051 98.3 1.64
v 0.2685  0.3005  0.5714 100.8 2.06
| 0.361  0.4126  0.7856 102.9 1.48
L 0.0321  0.0395  0.07053 97.3 3.02
A3 LMEar 8HNBE R

HEBR TALE REREHNR /pgeoml?

L34 LEERE

LOD EI(W RSD HIE RSD

R? Loq n=6) (n=15)

y=1118.36z-2.93 0.9999
y=1370.10z+49.24 0.999 9
y=1603.99z+23.81 0.9999
¥y=2029.75x+4.03 0.9999
y=1691.5z+11.99 0.999 4
y=2438.03x+9.56 0.9998
y=1021.52z+63.98 0.9999
y=4536.60z—10.66 0.999 9

1.0~100 0.19
9.5~950 0.28
10.1~1010 0.30
1.1~110 0.15
1.2~120 0.17
1.09~109 0.13 0.42
9.9~99% 0.38 1.12
0.87~87 0.024 0.081

0.63
0.89
1.02
0.50
0.55

0.89% 5.23%
0.92% 4.53%
0.91% 4.43%
0.94% 6.15%
0.83% 5.65%
0.93% 3.22%
0.54% 4.89%
0.66% 3.79%

2.2.3 BEARERENE AEBBRELRBFRBLR
W REHEF®RE ZEBWUR(LOD)HEDNEER
(LOQ) A HI LAfE-H kb (S/N) 3 70 10 B R, &% A
LODE 1 LOQ B W% 3.
224 FEHEEEFEERAFEZE SFESHARER
ERWERBEEERATEE HNREEZREMNRE
HTHEEHBEBRIPNELHME 6 K, e HEEHH,
RH RSDE. HRIBREEZREIXRNZR, BRWNRE
R TE A BIE R HRE 5 Wk (55 8] FR BT [R) HE4F ) , WU i
EH, R RSD ., SRIE 3
2.3 HESERHE& 5w 10]
2.3.1 BHEEENETEEAE PR 1(SD)6 4,60 T
FREFEE(Gh ZR)BER 60 BHR, BHRBHEFRR 2.5
g, BIIA 50% FEEFE 60 ml, Bl R B 60 min, 33, H
FB 50% H B 40 ml EFRE 10 min, 3853, & IR , BRI
FEE20ml Z2H, BN 80% FEEAD 50 ml, HYEEE
SR 10 W, IR 2-O-RERT S BNSEER.
Bixt 6 MHEABHEHTEEENE, &R 6 HERBERPL
HEZOREBEFIEZRAR(RSD=3.59%). B HH#
TS A W R .
2.3.2 BSEREMNEENE SHEUL 16 ML Bt
B ERFT B AR S0 ml BB, HEREE &M
B 10 pl, FAAMREORE A X 8 B By & &, FRS i
EXSHBAMBEE,
2.4 BHEVORAEBELEIRTLEXRAIHN

F SPSS SR BIAE R B I RE X 16 A~ il BT M A
FHAE2O-RERTFHNESRS S EMSBZMAITHER
EAHITERHERREIHTELHEZRNRERT.
3 KBS
3.1 BB P8HFWEGLE

P R WA R R = #h R R R 16 M0 BT

« 38 -



HpREaETSHAMRSSBAELAR, ERAR4,

X RS I M BRI & B E TEIR

24 XAZR FRAREBLELTFEHZTGLE mgg *
EE(n=3)

i WY I I I v v W I I HREaR
S1 tr 1.007 8.191 6.2717 0.1438 1.542 tr nd 11.1555
S2 2.118 3.212 3.542 12.46 0.1034 0.5369 0.7219 0.06426 22.7585
S3 0.9319 1.241 4.867 6.775 tr 0.3776 0.2166 tr 14.4091
% 1.575 1.683 2.232 7.469 0.1677 0.2915 0.4253 tr 13.8435
S5 2.179 3.249 3.473 11.58 0.145 0.5785 0.7773 0.0708 22.05
S6 1.896 1.632 2.062 6.807 tr 0.252 0.2479 tr 12.9
S7 0.9899 1.438 1.976 6.245 0.325 0.2109 0.3905 tr 11.58
S8 0.6553 1.253 1.962 5.982 0.663 0.2078 0.3037 tr 11.03
59 1.575 1.683 2.232 7.469 0.168 0.2915 0.4253 tr 13.84
S10 2.639 1.609 1.367 4.901 0.293 0.2706 0.8138 tr 11.89
S11 2.171 1.709 5.057 10.26 0.243 0.3561 0.1549 tr 19.95
S12 2.229 1.827 4.679 10.82 0.166 0.3842 0.1921 tr 20.3
S13 2.59 1.998 2.104 8.025 0.083 0.2798 0.4345 tr 15.51
S14 0.9773 1.432 1.426 5.761 0.151 0.2051 0.4524 tr 10.4
S15 0.827 1.167 1.676 5.813 0.198 0.1818 0.3915 tr 10.25
S16 0.8132 1.105 1.538 5.606 0.114 0.1758 0.4316 tr 9.784

¥ : tr:signal to noise ratio (S/N) is between 3 and 10 (content< LOQ) ;nd:not detected or S/N < 3 (content< LOD),

3.2 BHEX 2 O-AFRTHEANGLEXAR

SHEMMESENEHMEE, AR~ HBAARF
FUWH 16 rIL BaAMERPHAR 2-O-BERTFSRE
& BHATHERENN, ERRVIFEREEEMRX(r=
0.950,P<0.01), ULHH I LT AEFH ]| 2"-O-REWH
HEASEEMNTREATRERNEHEXRR,

BHMBER I SINTES 16 HRERPEEMA LYY
BR(14.1141 £ 3.8366) mg/g, HHE 2-O-REBELY
ERR(7.2670+£1.9828)mg/g. NHEMW LR EET LUK
HAEMLAXEN: BEMARNE 2ORERET =
(1.9493£0.2002) . B pxF il LT w3k i, 7] LA AR
O-BEREFNSERREABERLSN SR, HBEAR
(1

C(mg/g) =fx A(mg/g)

(f=1.9493£0.2002, ¥ B FEF;C 2 BHEBRL T
B;A MHHER 2-O-RERESE)
4 itig
4.1 #BSAFHERIRAZKTGRE

M P EERTAIEME REHER BREUR
—E=ER P URMERS N E. AERREVELER
UMY FERE e L B 4Tt R T] BB B Y B B 28 AR 43 AT WU
E. A, A THRAHERAINWEERY TR, EFET
360 nm I, 7R B K T XA WAL pHRE S AT AR,
BERET 8 MEMA B4, X 8 B m7ENTF L Barnh#f
AP HPLC M E A Z M & B A M 90% i -, ikl
Ui, % 8 MEMBR AN S BRERBRRLELY B EK
T,
4.2 BPLEFHHE

HEiEBEERNSENCEALRERALGEE. &
FERERERESHMNBENELT AR M, Kk
RE(DERIMREREEE BRI MUELE R TR

BR,BOGMEE#TTILR,. ERRALEEAEH
INEHPERMEERE 6% ~9%, XTERE5UERE
MZR(1% ~2% Z6) P ERER; Q) BB RUST
xR AHTIE, MAMEREASTHETHE, XM
EERFABARFTURMPYEL TR, MATRETH
FR2-O-RAERFNSBMESR AR BERTFHERES
EBERHTE,WME 16 MUEIHERTRERMEERN
0.98% ~2.3% ., AN ERUBEEERES
4.3 BBERAE2O-AFRFMNLE XML E0RE
AP AR 6 AR 7= 8 LUR LR BB T E
BTl 6 AR FRUCH L B A LA b 8 R BB AL A
HERS SRS BATIHRELT . EREARKE 7 F
KRS BRI B8R RE BN, MHRR 2-0-R
ZEETSREMSBEEBENEMR(-=0.95), MHED
BAMPERER, BEXMHEARX: [BHMEE (mg/
g) =(1.9493+0.2002) X 4 E 2"-O-BERHFEE & (mg/
QIEATILEAY hERME & B E, WX THEMO
B SRMESENERTER, ERFE—BHR.
4.4 HEBRWNEF FGRBERE
A SR AR R AT IED R 4% B T 4R B 4% 1L A R
PSR, B MR BUE I B R ET N, P 4R B U R R 0 AR B
0.5 g M BARE 10 ml AR P, MFEZAF, BFR
B30min EHEFEBEAE, BIERLEFERNE. £RK
W, ERERENERERAFTRBURER
B XK
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HPLC L€ 550N 520 ZE BRI K 5202 N
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330099;3. LA ESBE 7 E 330004)

BE A MEAXASRGFCEIHTFCEABRPREAFCE ARG LS E, 7k A &304 E# (HPLC) 3%, Merck-
Lichrospher RP-Cyg#(4.6 mm X 250 mm,5 pm), iR #4804 FBE-K(60:40) ;49 3% K :226 nm( A T8 F < £ 45 ),254 nm
(RTHAMNBKFCENE);RE:0.8 ml/min; BB:35C, &R . ZREAAMNEFTEEIhAZREZY , FoEAFERL
B 0.050~1.500 pg, AR F 3% ABEELE 0.048~1.440 pg, F ¥ @I R 5 # % 100.9% H 98.2% , RSD %7
3.4% (n=6)#3.2%(n=6), &#: A HPLCEMNAFEHM PFCENBRPRAFCEARGS T T RAEA LH R
B, TRALERFEREG T %,

K@ FoE; FoENE; AT K AR; 4L ;HPLC

hESES:R284.1 ZHEEFRIAAG A

Determination of the Content of Andrographolide and Dehydro-andrographolide in Hebra An-
droyraphis by HPLC Method

HUANG Xiao-qin' ,CHEN Jian-hua’, YANG Jin-an®

1. The Ninth Hospital of Nanchang City , Jiangzi Province , Nanchang 330002
2. The Hospital of Nanchang Institute of Technology , Nanchang 330099

3. Jiangxi University of Traditional Chinese Medicine , Nanchang 330004

Abstract : Objective: To investigate the contents of andrographolide and didehydro-andrographolide in Hebra androyraphis . Methods:
HPLC was performed on Merck-Lichrospher RP-C;5(250 mm X 4.60 mm,5 um) . The chromatographic conditions were as follows:
Methanal-Water (60:40) as mobile phase,flow rate is 0.8 ml/min,detecting wave length at 226 nm (andrographolide) and 254 nm
(didehydro-andrographolide) , column temperature was 35C .Results: A good linearity of andrographolide was shown in range of
0.050~1.500 pg(»=0.999 9),and that of didehydro-andrographolide was 0.048 ~1.440 pg (r =0.9999), the average recovery
rate were 100.9% (andrographolide) and 98.2% (didehydro-andrographolide) ,there RSD were 3.4 % (andrographolide) and 3.2 %
(didehydro-andrographolide) . Conclusion : this method can supply evidence for the equality evaluation of Hebra androyraphis .

Key words: Hebra androyraphis ; Andrographolide; didehydro- andrographolide; Content Determination; HPLC
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