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ABSTRACT: OBJECTIVE  To develop an HPLC method for simultaneous determination of gallic acid, protocatechuic acid 

and catechin components in pine needles of Cedrus deodara. METHODS  Agilent TC-C

18

 column (250 mm×4.6 mm, 5 µm) 

was adopted. The mobile phase was methanol (A)-0.2% phosphoric acid (B) with gradient elution (0−8 min, 10%A; 8−45 min, 

10%→30%A) at the flow rate of 1.0 mL·min

−1
. The column temperature was 25  and the detection wavelength was � 280 nm. 

RESULTS  Calibration curves were found to be linear in the ranges of 0.4−4.0 µg·mL

−1
 for gallic acid, 4−40 µg·mL

−1
 for 

protocatechuic acid and 2−20 µg·mL

−1
 for catechin. The correlation coefficients were 0.999 8, 0.999 9, 0.999 9. The average 

recoveries(n=9) of gallic acid, protocatechuic acid and catechin were 104.7%, 99.5% and 105.8%. CONCLUSION  The 
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method is simple, rapid and efficient, which is suitable for the determination of gallic acid, protocatechuic acid and catechin 

components in pine needles of Cedrus deodara.  

KEY WORDS: pine needles of Cedrus deodara; gallic acid; protocatechuic acid; catechin; contents determination; HPLC 
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Fig. 1  HPLC chromatograms 

A−reference standard; B−sample; 1−gallic acid; 2−protocatechuic acid; 
3−catechin.  
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Tab. 1  Results of the recovery experiments(n=9) 
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Tab. 2  Results of content determination of samples(n=3) 

H�/mg·g

−1
 

G9RS 

<=>? @AB ABC 

20131202 0.046 0 0.466 0 0.396 2 

20131204 0.046 6 0.463 4 0.399 3 

20131206 0.046 3 0.474 1 0.380 6 



 

�������� 2014	 9
� 31�� 9
                       

Chin J Mod Appl Pharm, 2014 September, Vol.31 No.9      �1107� 

3  �� 

�� ¡�[[�v�ïL^_X>d�i

jk_�mno_lno]F 200~400 nm GPQ

\����
gh 3 	O�
]^öR��Ë$

280 nm
_GHI�� 280 nm��L���MO

�PQ¢s� 

�ï�8�ª�S ������D���

�
LÎÏ-�_Óè�lÎÏ-`a_Óè�S 


�f2&�8T3
ÎÏ-�_
�f2&bJ


ñcdetÎÏ-0.2%�_Óè���¿���f

2&]f�$Äc>g
����
3	^_XO

���'
�f�bJ
�hi��st
Vj� 

���M��	k-��l
��Ö�m�

R
�n���
k-��
opqí
rsr

5�¡^EteØ-Øu�ZengD

[9]

789:
�

��MÓèF�í�!v^qrwx�yÕ(31.4z

0.53)mgijk_
vYZqrwx�yÕ(23.1z

0.79)mg{|
���MÓèF�í�}~��^


;=>)F����E^%&;,<�;BC�

;��Du<
-6)F
+�-6)F-e%

&
¾rØÌ�l;=>F�ì��p

[10]

���

�M^_X>d�¥$��E^
�	
�«%

&E	-61�
��wx­G¡Le78ys�

��
L���ME^PQ��78%&oeL

V
��� 

REFERENCES 

[1] BAI Z H, SHI X F, LIU D Y, et al. Study on the chemical 

constituents and pharmacogical activities from pine needles of 

Cedrus deodara [J]. China Pharm(����), 2012, 15(12): 

1791-1793.  

[2] LIU D Y, SHI X F, LI C, et al. Chemical constituents of 

flavonoids in pine needles of Cedrus deodara [J]. Chin Tradit 

Herb Drugs(���), 2011, 42(4): 631-633.  

[3] ZHANG J M, SHI X F, LI C, et al. Study on the chemical 

constituents from pine needles of Cedrus deodara [J]. J Chin 

Med Mater(���), 2010, 33(2): 215-218.  

[4] ZHANG J M, SHI X F, LI C, et al. Study on the chemical 

constituents from pine needles of Cedrus deodara(�) [J]. J 

Chin Med Mater(���), 2010, 33(7): 1084-1086. 

[5] SHI X F, BAI Z H, LIU D Y, et al. Study on the chemical 

constituent from the dichloromethane extract of the pine 

needles of Cedrus deodara [J]. J Chin Med Mater(���), 

2012, 35(2): 404-406. 

[6] TAN L, DONG Q, XIAO Y C, et al. Application of RP-HPLC 

method for simultaneous determination of five phenolic acids 

compeonents in Lycii Fructus [J]. Chin J Pharm Anal(���

���), 2013, 33(3): 376-381, 394.  

[7] ZHAO X Y, YIN H B. Simultaneous determination of four 

acids active compounds in Erodium stephanianum by 

RP-HPLC [J]. China J Chin Mater Med(������), 2011, 

36(22): 3137-3140. 

[8] XUE G P, XING J G, ZHAO Y, et al. Study on extraction 

process of Compound Xuelian Cataplasm [J]. Chin J Mod 

Appl Pharm(��������), 2012, 29(2): 129-133. 

[9] ZENG W C, JIA L R, ZHANG Y, et al. Antibrowning and 

antimicrobial activities of water-soluble extract from pine 

needles of Cedrus deodara [J]. J Food Sci, 2011, 76(2): 

C318-323.  

[10] SONG L J, DI Y. The significance and development trend in 

research of plant polyphenols [J]. Prog Chem(����), 2004, 

5(2): 162-164.  

NTUVW2014-02-20

 

 

 

¶/|ÑÒÓo­®�0ÔÕ��0abÖ±×�Ø*»¼ 

 

 
 

���

1

���

1,2*

����

2

(1.XYZ[��\]^_`a)XY 311301�2.bc�����d^_`a)XY 310023) 

 

�����  ��������	
(GFAAS)��
�����
������������  ����/���� !

"#$�%�&'()*������	+,
�%���
����-
��	  ./���
0�1�(Cd)(2


3 3451
6�7 201089:;<%�= ��
  -
>?@A(�BCD(EF GHI J� 

��
�������	+,
K�K��� 

������R917.102       ������B       �����1007-7693(2014)09-1107-04 

DOI: 10.13748/j.cnki.issn1007-7693.2014.09.019 

  

Determination of Cd in Honeysuckles by Graphite Furnace Atomic Absorption Spectrometry 

 

MENG Jianrong

1

, XU Qiang

1,2*

, WANG Rongrong

2

(1.Huadong Traditional Chinese Medicine Decoction Pieces Co., 

                              

�����efg)*)4h��6     Tel: (0571)61071586    E-mail: hzhdyy@126.com    

*

�����ij)*)
k     Tel: 

(0571)85229644    E-mail: xuqer@163.com 




