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Content Determination Method of Total Flavonoids and 4 Maker Compounds in Pine Needles of Cedrus deoda-
ra
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Lanzhou 730030, China;2.Gansu Academy of Medical Science, Lanzhou 730050, China)

ABSTRACT OBIJECTIVE: To establish the method for the content determination of total flavonoids and myricetin, quercetin,
campherol and isorhamnetin in pine needles of Cedrus deodara. METHODS: Using rutin as control, the content of total flavonoids
in pine needles of C. deodara was determined by UV spectrometry. The contents of myricetin, quercetin, campherol and isorhamne-
tin in C. deodara were determined by HPLC. The determination was performed on TC-C;s column with mobile phase consisted of
acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1.0 ml/min. The detection wavelength was set at
360 nm, and column temperature was 30 °C. The sample size was 20 pl. RESULTS: The linear range was 45.8-549 pg for rutin(r=
0.999 3) with an average recovery of 97.65% (RSD=1.37% ,n=6). The linear range were 1-10 pg/ml for myricetin, quercetin and
isorhamnetin, and 4-40 png/ml for kaempferol (=0.999 2). The average recoveries of 4 maker compounds were 100.11% (RSD=
1.35%),97.63% (RSD=1.49% ), 100.46 % (RSD=1.56% ) and 102.11% (RSD=1.51% ), respectively(n=6). The total flavonoids
and 4 maker compounds in pine needles of C. deodara were 81.9 mg/g, 0.229 mg/g, 0.503 mg/g, 0.843 mg/g and 0.297 mg/g, re-
spectively. CONCLUSIONS: The method is simple, accurate and reproducible. It can be used for content determination of flavo-
noids in the pine needles of C. deodara.

KEYWORDS Cedrus deodara; Pine needles; Total flavonoids; Myricetin; Quercetin; Campherol; Isorhamnetin; Content deter-
mination; UV spectrometry; HPLC
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¥ C. deodara(Roxb.) I
2 HEELER
2.1 BREMMESENE
211 XPRESEWIAER RS ARIOE TR IR 10.02 mg, i
40% OB AR OT B 2 2 50 ml B P, #8420, Hil A 1 ml %
0.184 mg 4 T XF RS IE R
2.1.2 MRS TS IS & R RS 3 FRE
FAEFH A (3 60 H ) 1.00 g, B R, 11 40% L BE 40
ml, T 90 CAEFIRIEH 2K (55 1 2 h, 55 27K L h) s A IF 21k
LR, 8T, FH40% L EEEZS 22 100 ml, $24), BIAS . T
4 CHIRE -
2.1.3 HMEXRRFLE S IR T RSO0,
0.25.0.5.1.0.1.5.2.0.2.5.3.0 ml, 2> % & T 10 ml 2 % b @45
ORI A 40% 2 B W2 5 ml, $8 40, il 5% 0.l B2 4
(NaNO,) 0.3 ml, $E47, & 8 6 min; FINA 10% R R R AL
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26, A5 TR 5 FE R y=0.001 2x+0.004 8 (»=0.999 3) .
GEIRM T O E 45.8~549 pg VN 5 4 Bt R IF Lk
214 AEFHEEE RSS2, 1T X A TR
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SRRV G EE B RSD 47 0.42 % , WX Sk 27 B BLAT
2.1.5 FaEMlIe RSB RIRC2.2.27 W A A 0.4 mi,
AT 0.10.20.30.40.50.,60 min B 4% “2.1.37 35 J7 35 )
SE o AL, T BRI RO M RSD K 0.25% , A6
SHRTRAE 60 min N EMHE BRI,
2.1.6 EEMIAI K% WHE — T IR R &
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O IS T A SR, T R A 82
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SR
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A3 AAE RIS T R B Sl i, #2137 TR ik E 3T
TR 25 R 1,
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2.2.1 X SAW DT RS PRBO A R M R L4
Wy S AN IR 4% 1.02.,1.03.,4.20.,1.00 mg, 43 & T 10 ml
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Tab 1 Results of recovery tests of total flavonoids(n=6)

BAEEmg  MARmg  EEmg  EERCE, % FHMEERICE, % RSD, %
0.164 0170 0329 97.06

0.164 0170 0330 97.65

0.164 0170 0332 98.82 97.65 137
0.164 0170 0331 9324

0.164 0170 033 98.82

0.164 0170 0.326 9.9
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i, B AE A A
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B - 1.0 ml/min; #4360 nm; BRI - 30 °C 3 FFRERE 20 pl,
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2% T A0 5 B 2 6035 W 11 8 B I 1) 43 3310 Ry 14.6,27.2.38.3
39.6 min , 5 % BE S I — S0G EUS AR UG R 6 SR T
6 000; /- B EEH > 1.5,
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Fig1 HPLC chromatograms
A.test sample; B.substance control; l.myricetin; 2. quercetin; 3.kaemp-
ferol ; 4.isorhamnetin
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X HE SR, #5242, 2.3 I T € i 25 A 0 I REREI 22 , TSR0 T
T DAETRIRR () SN ARAR K RE S T 4 0T B R FEE (e, pg/ml) oy
AR, 2 AR eI 26, IR R b 2 LA W AR AR R
B IENH AR RILR PRI PR IR 2. 2551, Mg R it Z A
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40 pg/mlJEFE N5 % F B 2 BTG R
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Tab 2 Regression equation and linear range

R3  ATMERRR S IR R FRIRIE LR (n=6)

Tab 3 Results of recovery tests of 4 kinds of marker com-

M L , G, g/l pounds(n=06)

g’gi o 0 o MR e A WAy Wl Tl I Rep,
& y=40.020 x— 11 . ~

AR ;—58578v 51830 09993 44 e 0.500 6 0.114 0.12 0.235 100.83 100.11 1.35
R y=30.5 /8 X)L A ~,

aEss y=41387 59354 09992 1~10 0.5007 0.114 0.12 0.237 102.50

2.2.6 FESFEIRK AESIREC2.2. 17 FIRA R IR ANA 20 ul,
Fi42.2. 37T A0 1% S5 A LA 6 K, TC SR TR R . S5 1
Mg 28 MR 2L LD AR B N 5 B AR R 0 1 B RSD 4 il Oy
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NERENE R A7
228 FEEMIE KPR —HE T A E 0 TR R
(1160 HAf) & iE b, HL 6 4y, 352.2.27 10 F 5 kil & 5 %
W, T4 4 2.2.37 WU A5 444 B AE 0 e AR, TR
mh . AR MR MR R LA AR RAER Y
33 0.227.,0.508 ,0.818,0.296 mg/g, % i X ) RSD 43 5]
$92.02% . 1.85% .2.61% F13.00% , 2 A5 k42 M R AT
2.2.9 INFERISEAEE R R AR N B 0 F A T
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2.2.10  FEEL T ARMERE I S RIESS R KRG
FAET A A3 e, 26 3 40y, 43 4 2.2.27 T | J5 il 45 itk b
VSV, P 2.2 37T R A5 20 R E AR E T2 SR R, 5 A
SMRIETTEAE S Tt 25 R MR R LA AL B
AR (R4 i 43 1k 0.229 0,503 ,0.843 .0.297 mg/g .
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3.1 REAENIERE

K UV 30058 FEAMAET i BB T & e B HR T
ALV 1 PR B L O RS TR B CR , [RIIS) H A T SR
PO L GRS R ) H BT [ B8 Bk 0 R 2 B 5l )
SRR BFER A 40 % £ B 40 ml F 90 “C/KIE IR I 2
W 1R 2 h, 55 20K 1 h) I$RIBCSCR T
32 MENERERE

SR FH HPLC VA0 2 25 FAFA ST Hh Bl T T 19 5 i, 25 )
Wt as MR 3 AT AL B 3R EA A RIS A 1 4 40
A oC, AL F LS h B SR By B, RS ERE , S5 A IR
A IR B 45 TR O SOk TR, X6 2N AR R K R S AR
RGN T 58, M0 2601 % B R /K VR i sh AR ik
TPRBEEVRME , W RIIE 2 AW W T R A A B R A A

ZE LR AWK UV 2600 5 25 AT s S i A 5
i, IR A HPLC B[ I Tt M R AR 5
DR EE ZILT R REE R T SN
rh RS T 7 2 S A i
S 2 3k

hEHE 20155 e BE I

|
0.5004 0.114 0.2 0237 102,50
0.5002 0.114 0.2 0.234 100.00
0500 1 0.114 0.12 0232 9833
0.5000 0.114 0.12 0.230 96.67
fitg % 0.5006 0.254 0.26 0.509 98.08 9765 149
05007 0254 026 0.506 9692
05004 0254 026 0.504 96.15
0.5002 0254 026 0513 99.62
0500 1 0254 026 0.504 96.15
0.500 0 0254 026 0511 98.85
1112 0.500 6 0.409 041 0832 10317 10046 156
05007 0410 041 0833 103.17
0.5004 0409 041 0815 99.02
0.5002 0409 041 0.799 96.12
0500 1 0409 041 0825 101.46
0.5000 0409 041 0818 99.76

BEAZ 05006 0.148 0.15 0302 10267 10211 131
05007 0.148 0.15 0303 10333
05004 0.148 0.15 0299 100.67
05002 0.148 0.15 0301 102.00
05001 0.148 0.15 0.298 100.00
05000 0.148 0.15 0304 104.00
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