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Tab 1  Results of sample determination 

 ! $%��&'/% (&'/% 

110301 0.048 0.22 

110302 0.042 0.21 

110303 0.051 0.27 
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Determination of 10 Kinds of Residual Organic Solvents in Health Food Solid Preparations by GC and 

Its Confirmation by GC-MS 

 

WU Yuanyang, YAN Linqi, LUO Jinwen(Zhejiang Institute for Food and Drug Control, Hangzhou 310004, China) 

 

ABSTRACT: OBJECTIVE  To establish a method for analysis of methanol, ethanol, acetone, isopropanol, n-hexane, ethyl 

acetate, benzene, 1,2-dichloroethane, n-butanol, and divinylbenzene in health food. METHODS  A GC method with FID 

detector and DB-624 capillary column, and a GC-MS method with DB-624MS capillary column and EI ion-source had been 

established. RESULTS  The calibration curves for the residual organic solvents were linear with r>0.99. The assay recoveries 

ranged in 85.2%−108.6% and the RSD was 1.0%−3.1%. CONCLUSION  The detection limits of the method were lower than 

the residual organic solvents limits of Ch.P 2010 g Appendix _ P. The method established can be used to detect 10 kinds of 

residual organic solvents in health food solid preparations. 
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1  ����� 

1.1  áâ�ãR  

Agilent 7000B GC-MS ÝMá(äå Agilent æ

ç�èO EI éê CTC ëìíî}1â)¬Agilent 

7890 ØÙÚÛá(äå Agilent æç)�èOïðñ

³òµ¢�â(FID)�G1888 ëì}1â¬óòô

� AE163(õö Mettler æç)¬wH-861 ÷øá(ù

úûü)- 

��D��D��D���D���D��

��DºD���D»�¼ºDN,N-»�È�ýþ

�ËÚÛ´¬1,2-»½��Ë#Ü´�´��

>99%-20 �����1�(�{Ë��D��R)

��¨	
-�M�Ë�OPQR	´��- 

1.2  ÅÆ 

1.2.1  ÚÛ��   

1.2.1.1  GC��  DB-624���ÚÛ�(30 m�

0.25 mm���� 1.4 µm)¬�����=���

Ë 35 ���� 13 min�� 15 �·min

−1
���

200 ���� 2 min¬M FID ¢�â¢��¢�â

�� 250 �¬}1 �� 200 �¬!ØË"Ø�

#* 1.5 mL·min

−1
¬##$ 5%1¬ëì}1�ëì

&�'��Ë 90 ���'6(Ë 30 min��|)

�� 95 ��*+��� 95 �- 

1.2.1.2  GC-MS��  DB-624MS ÚÛ�(30 m�

0.25 mm��� 1.4 µm )¬�����=���

35 ���� 13 min�� 15 �·min

−1
��� 200 ��

�� 2 min¬!ØË�´ He�#* 1.0 mL·min

−1
¬

}1 �� 200 �¬##$ 10%1¬CTC ëì}

1��'�� 90 ���'6( 30 min��|)

�� 95 ��*+��� 95 �¬EI ³òé�³ò

é�� 230 �¬MS,-.�� 150 �¬E�¾¤

���280 �¬/0Å1�2-8/0¬/034

(m/z)�26~200- 

1.2.2  �5�QÇ	èG  678F��D��D

��D���D���D����DºD1,2-»½

��D���D»�¼º�5�9|�� N, N-»

�È�ýþG:; 1 mL K#<��D��D�

�D���D���D����DºD1,2-»½�

�D���ê»�¼º 2 000�1 000� 1 000�1 000�

1 000�1 000�1 000�1 000�1 000 ê 1 000 µg 	

QÇ�=Ë�5�>HQÇ-#<F���DºD

»�¼º�5�>HQÇ/ 1.0 mL�?@ 7 0�

5�>HQÇ/ 10.0 mL�A 100 mL |&K�M

N,N-»�È�ýþBC�D��=ËEF�5�>

HQÇ- 

1.2.3  1�GHIÅÆ  F1�� 1 g�678��

A 20 mL ëì&K�67�¹ 10% N, N-»�È�

ýþQÇ� 10.0 mL�7J�	KHI 10 min�A

¹ëì}1âK��- 

2  �� 

2.1  LMaãÏ   

DB-624���ÚÛ���¢�	 10 0QRO

ÌN#³Oß�#³�PQ¢�{!�RìSQR

(10% N,N-»�È�ýþ)�TU��-Þß«V 1- 

2.2  WXYZê¢�§   

67°F[\EF�5�>HQÇ9|�A

50 mL |&K�� 10%N, N-»�È�ýþQÇB

C�D��]^�G:l_`��5�QÇ-6

7|F 10 mL�A 20 mL ëì&K�7J�}1

#Ü-�`�ËabW��cdpËebW�f

GWXYZ�!ghiÅ�-»�¼º�? 4 0
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Tab 1  The linear range, linear equation, linear correlation coefficient and limit of detection of 10 kinds of residual organic 

solvents 

� Y T���/µg·mL

−1
  ¡¢£ r >de/ng·mL

−1
 

_¤  1~20 Y=2.696 8X+1.066 9 0.999 9 408 

[¤ 0.5~10 Y=5.194 2X+1.772 5 0.999 8 131 

¥¦ 0.5~10 Y=16.554X+1.648 5 1.000 0 42 

§¥¤ 0.5~10 Y=8.948 3X+0.692 5 0.999 9 114 

¨©ª 0.05~1.0 Y=279.26X+0.288 7 0.999 0 3 

[�[� 0.5~10 Y=30.573X+2.108 3 0.999 9 37 

] 0.05~1.0 Y=338.38X+4.843 0 0.999 6 4 

1, 2-^�[ª 0.5~10 Y=44.178X+6.167 0 0.999 6 29 

¨«¤ 0.5~10 Y=9.937 9X+1.214 7 0.999 8 59 

^[¬] 0.05~1.0 Y=193.22X+11.329 0.996 1 9 

  

 

� 1  ����� 

A−���B−S���1−_¤�2−[¤�3−¥¦�4−§¥¤�5−
¨©ª�6−[�[��7−]�8−1,2-^�[ª�9−¨«¤�10−^[
¬] 

Fig 1  GC chromatograms 

A−blank sample; B−control; 1−methanol; 2−ethanol; 3−acetone; 
4−isopropanol; 5−n-hexane; 6−ethyl acetate; 7−benzene; 
8−1,2-dichloroethane; 9−n-butanol; 10−divinylbenzene 

2.3  ÅÆhtuêáâ67�    

678F 5v1�� 1 g�#<67�EF�

5�>HQÇ/ 0.1�0.5�1.0 mL èG:rDKD

� 3 w`�	htu1��� 10%N, N-»�È�

ýþQÇ� 10.0 mL�7J�	KHI 10 min��

�-�gcdpx¹WXYZlphtu(n=3)¬

56yGHK`�htu1� 3 z�lpK`�

htu	 RSD%(n=6)�=Ëáâ67�-Þß«

s 2- 

� 2  10��������	 !�"#$%& 

Tab 2  The recovery and precision of 10 kinds of residual 

organic solvents 

� 

®¯°�/ 

µg·mL

−1
 

 5±/% 

²³´µ� 

RSD/% 

_¤ 2.0  102.3±4.4  

 10.2  103.4±3.6 2.4 

 20.4  100.7±1.5  

[¤ 1.1  99.4±2.8  

 5.6  105.0±2.4 2.4 

 11.2  100.0±1.1  

¥¦ 1.0  97.6±1.9  

 5.0  100.6±0.5 1.7 

 10.1  99.5±0.2  

§¥¤ 1.0  97.4±3.0  

 5.2  103.6±1.0 2.2 

 10.4  99.9±0.6  

¨©ª 0.1  85.2±0.7  

 0.5  88.1±4.8 3.1 

 1.1  94.5±0.5  

[�[� 1.0  96.1±2.7  

 4.9  99.5±1.0 1.4 

 9.7  99.1±0.2  

] 0.1  92.4±1.0  

 0.5  102.3±2.1 1.5 

 1.1  99.6±0.2  

1,2-^�[ª 1.0  87.0±1.0  

 5.0  95.9±1.5 1.2 

 10.0  93.3±0.2  

¨«¤ 1.1  98.2±3.3  

 5.3  104.3±1.1 2.5 

 10.5  99.0±0.4  

^[¬] 0.1  89.7±4.4  

 0.5  108.6±1.6 1.0 

 1.0  97.8±0.4  
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.	
�{������D���ÒcGR

20 ��|}1.2.3~��ÅÆ�=D����gc

dpx¹WXYZlp|�Þß«s 3-1�Ú
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Tab 3  The determination results of samples 

L�¶! 

d·[ 

¤W/% 

d·¥ 

¦W/% 

d·¨« 

¤W/% 

 1 0.007 ¸>� ¸>� 

 2 0.009 ¸>� ¸>� 

 3 0.008 ¸>� ¸>� 

 4 ¸>� ¸>� ¸>� 

 5 ¸>� ¸>� ¸>� 

 6 ¸>� ¸>� ¸>� 

 7 0.009 ¸>� ¸>� 

 8 0.006 ¸>� ¸>� 

 9 0.002 ¸>� ¸>� 

10 0.007 ¸>� ¸>� 

11 ¸>� ¸>� ¸>� 

12 ¸>� ¸>� ¸>� 

13 ¸>� ¸>� ¸>� 

14 ¸>� ¸>� ¸>� 

15 ¸>� ¸>� ¸>� 

16 ¸>� 0.001 ¸>� 

17 0.01 ¸>� 0.003 

18 ¸>� ¸>� ¸>� 

19 ¸>� ¸>� ¸>� 

20 ¸>� ¸>� ¸>� 

=¹º»¼P 

½¾�e�/% 

0.5 0.5 0.5 

 

� 2  2*'(��� 

1−[¤ 

Fig 2  GC chromatogram of the NO.2 sample 

1−ethanol 

2.5  �Ûà� 

� GC ¢��a1�}~�Ûà��Þß«s

4��5�8/0ÛV«V 3A�1�8/0ÚÛ

V(� 16v1�Ëxs)«V 3B- 

� 4  GC/MS+,�� 

Tab 4  The verification results of GC/MS 

¿,ÀÁ GC-MS?ÂÀÁ 

1C2C3C7C8C9C10C17! 8 >�[¤ 8 Ã>�[¤ 

17!>�¨«¤ >�¨«¤ 

16!>�¥¦ >�¥¦ 

 

� 3  ����--�� 

A−S���B−16!L��1−_¤�2−[¤�3−¥¦�4−§¥¤�5−
¨©ª�6−[�[��7−]�8−1,2-^�[ª�9−¨«¤�10−^[
¬] 

Fig 3  GC-MS chromatograms 

A−control; B−No.16; 1−acetone; 1−methanol; 2−ethanol; 3−acetone; 
4−isopropanol; 5−n-hexane; 6−ethyl acetate; 7−benzene; 
8−1,2-dichloroethane; 9−n-butanol; 10−divinylbenzene 
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�¢�	 10 0QROÌN#³Oß�#³�PQ

¢�{!�RìS1��TU��-��M DB-624
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����� 1 ����� 1 ��-�¨.BC
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