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ABSTRACT: OBJECTIVE  To measure the activities of four enzymes in Radix Ginseng from 15 different origins, in order to 

provide theoretical basis for the appraisal of ginseng. METHODS  Neutral buffer solution was adopted to extract the enzyme 

solution of Radix Ginseng. Use spectrophotometry to test the activities of Superoxide dismutase (SOD), Glutamic-pyruvic 

transaminase (GPT), Glucose Phosphate Isomerase (GPI) and Fumarase. RESULTS  There are little difference of the SOD 

activities from 15 batch of ginseng samples; the highest GPT activity of Ginseng sample which in Antu county Wanbao town is 

2−3 times of other samples. Fumarase activity in Tonghua county Ji’an town, Linjiang city Dongbeichazi town and other 10 

samples are significantly lower than the activities in Antu county WanBao town�Fuson county Beigang town and other 5 batch 
samples. CONCLUSION  The activities of SOD, GPT, GPI and Fumarase can be used as the evaluating indicator of species 

identification of Radix Ginseng. 
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ÇÈ)ÁUV-2550 ÉÊIËËÌÍ(Î� ShimadzuÇÈ)Á¶ÏÐÑÒÓÔ(ÕÖ¼×ËØ+Ù±²À)ÁTDL-5ÚÛÜaÝ�ÞßA(ÂÃàá��±²À)ÁMini "âÞßA(ã� Eppendorf ÇÈ)Á
DS21 Ú"âäåæçA (ÂÃè�éÚÀ )Á
LL3000Úêë��A(ã� HetoÇÈ)4 
1.2.2  ´µ  SOD ´µì(íÖîH	ï{OP��ðñò20100823)Áα-óôõB(ÕÖö�	÷ø ÆùúÇÈ�ðñò201007)ÁL-iDB(ÕÖö�	÷ø ÆùúÇÈ�ðñò7AL10220)Á
α-ûü (¸ý¼ËþÄ�[ïOP��ðñò
20090527)ÁMDE��B(¸ý¼ËþÄ�[ïOP��ðñò20091112):2,4-õ�E��(¸ý¼ËþÄ�[ïOP��ðñò20060329)ÁDL-��B[���		[´µ ÆÇÈ(ÂÃ)�ðñò
090108]ÁlmC-6-nB(ÂÃ
�´µ ÆÇÈ�ðñò20067)Á�´µ¨���I��4 
2  ���	 
2.1  ����� �^_����� 3 �����I�� 1�4�������}���ê� 0.05 mol·L−1nB� !�(pH 7.4)�"#�$ 4 �%&� 20 min�z'�N 12 000 r·min−1Þß 10 min�(�Â)��*+¿}#,W�4 
2.2  cd[-[W��¿} �Y SOD´µì./¿}���cd[-[W���4 
2.3  hijDW��¿}[4-5]

 �´0 41�èñ�è20 M1:è23<0
M2:¿}0 N1:¿}3<0 N2�M1 0���
100 µL·mL

−1ióBè2� 0.1 mL�M20���nB !� 0.1 mL�N1:N2 �¨�����
0.1 mL�45 N2 0Ê�6 3 0�¨�� 0.5 mL7��8"�37 �ÒÓ�9Ñ 30 min4ê:4
4¡0���� 0.5 mL 2,4-õ�E��;��4<
N20���7� 0.5 mL�=4�<�0���
5.0 mL 0.4 mol·L

−1
 NaOH�>? 10 min4�* 520 

nm @¿}(ËÌ%4(7�ò�� DL-iDB
1.79 g�α-óôõB 20.2 mg�;N 100 mLnB !��)GPT��}��ò1 gA�N pH 7.4�37 �³7�# 30 min��	 2.5 µgióB� 1¡ GPT�]BC[BCòU·g−1

(FW)]4 
2.4  lmCnBopW��¿}[5]

 

�UV� 20 mmol·L−1
 G-6-P�7(0.4 mL)�� pH 8.5:30 mmol·L−1

 Tris !�(pH 8.5)0.5 mL�N37 �³W�0.1 mL\.5 min��2 mL 8 mol·L−1�BDE\.�� 0.1%F�õG;� 1.0 mL�
80 �9Ñ 10 min�ê:�N 490 nm@¿Ë(H%4MYIJKW�� 8 mol·L−1�BL��M4N³7;�9Ñ�OLPQK¿}0�(ËÌ%RSMY0�(ËÌ%4�* F-6-Pè2TUÂVWM.� F-6-P %4F-6-P è2TU���ò�XÌI�� 5�10�20�30�40�50 mmol·L−1

 F-6-P;�� 0.1 mL��Ò 0.4 mL4�6OW\.Y�(JZW�[ G-6-P ;�)PQ\.��(ËÌ%M
F-6-PXÌ�è2TU4W���BC}��ò1 gA�³7N pH 8.5�37  � 9Ñ 5 min��	
1 µmol� F-6-P��¡��BC[BCòU·g−1

(FW)]4 
2.5  qrsBW��¿}[6]

 � 2 \�?]�* 1 \�?]��� 0.05 

mol·L
−1 
K3PO4(pH 7.5) !� 3 mL�$NÉÊIËËÌÍ��* 250 nm@KË(H^_`aÁK\.�$N 30 �ÒÓ��9Ñ 10 min�<b�\�?]��c�� 0.05 mol·L−1� 0.05 mol·L−1

 K3PO4 !�d�� DL-��B 2.0 mL�W� 1.0 mL�e*Íf��g8"�hi 0.5 min ¿ A250nm�jk¿} 2 min4� 1 minl A250nmÂm 0.1��¡W��BC[BCòU·g−1
(FW)]4 

3  
��� 
3.1  cd[-[W��¿}  ^_�����cd[-[W��nop"Wq�c�òD1>C1>H>B1>A2>A1>E1>C2> 
D3>G>D2>E2>B2>F1>F14*r 15ð������� st¼���cd[-[W��=q�\ ������õIu��� 1321.42v
85.15 U·g

−1
(FW)Á�6 14 ð����cd[-[W��Ò¹wx�¨* 2 000~3 500 U·g−1

(FW)�yzl4{�¯° 1&| 14 
3.2  hijDW��¿} ^_�����hijDW��nop"Wq�c�ò A1>C2>D3>H>E2>B1>D2>A2>C1> 
D1>C2>B2>E1>F1>F24*r 15 ð�����à|}~�����hijDW��="��
579.59v0.89 U·g−1

(FW)��������� 3���Á�c,�¼-�Õ�·�����S"�� 349.38v1.53 U·g−1
(FW)������ 2�4
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��� st¼����=q�� 106.65v2.62 
U·g

−1
(FW)4{�¯| 2&° 14 

3.3  lmCnBopW��¿} ^_�����lmCnBopW��nop"Wq�c�òH>G>D1>B2>F1>C1>B1>E1> 
D2>C2>E2>A1>F2>A2>D3415ð���lmCnBopW����Ø>4{�¯| 3&° 14 
3.4  qrsBW��¿} 

15 ð�����qrsBW��nop"Wq�c�òA1>D1>C1>D3>F2>B1>G>E2>D2>A2> 
H>E1>B2>C2>F14*r 15 ð����X��a��I��ab��b���S"�� A1:
C1:D1:D3:F2����à|}~�������="�� 31.22v0.73 U·g−1

(FW)Áb�b����q��b�� 10 ð���¹¨��� 1.95 

U·g
−1
(FW)4{�¯| 4&° 14� 1  ����
�� 4���q(n=3� sx ± ) 

Tab 1  The activity of four Enzymes in ginseng from different origins(n=3, sx ± )                  [rstU·g−1
(FW)] FG!" HI SOD GPT GPI Fumarase 

A1 JKLMNO 3 149.54±243.48 579.59±0.89 53.55±1.78 31.22±0.73 

A2 JKLPQO 3 321.24±112.90 203.88±45.17 38.71±4.70 2.15±0.31 

B1 R�STJL 3 322.97±297.62 215.77±35.50 75.20±8.36 2.38±0.30 

B2 R�SR�L 2 320.84±272.05 136.64±19.86 90.52±6.54 1.67±0.18 

C1 U�SVWXY 3 435.49±84.16 170.35±25.33 85.09±2.14 23.14±1.96 

C2 U�SZ[WO 3 123.22±124.85 150.01±11.01 64.01±3.85 1.64±0.78 

D1 \]L^_O 3 447.37±306.82 166.74±1.66 97.82±0.00 27.75±1.39 

D2 \]L`aQb 2 797.34±112.72 208.63±11.37 68.01±6.27 2.16±0.76 

D3 \]LcdO 3 086.50±96.29 241.91±31.20 33.31±8.55 17.48±0.80 

E1  PLefXO 3 149.51±101.28 130.49±41.96 73.35±20.08 1.95±0.61 

E2  PLgh_b 2 670.78±188.64 217.79±7.40 56.93±16.24 2.19±0.16 

F1 ijklm;kS 2 067.30±211.37 127.18±13.92 88.47±16.23 0.96±0.23 

F2 ijklnoS 1 321.42±85.15 106.65±2.62 52.13±15.85 8.76±0.73 

G pkSq^rXb 3 030.14±167.52 349.38±1.53 112.05±22.34 2.30±0.23 

H s/S 3 383.02±207.52 231.00±48.55 122.69±7.44 2.06±0.69 

 

 � 1  /01231��� 
Fig 1  The activity of Superoxide dismutase 

 

 � 2  4567��� 
Fig 2  The activity of Glutamic-pyruvic transaminase 

 � 3  89:;<=>��� 
Fig 3  The activity of Glucose Phosphate Isomerase 

 

 � 4  ?@A<��� 
Fig 4  The activity of Fumarase 
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3.5  �bI� �° 1 � SOD:GPT:GPI:Fumarase 4�W��������# SPSS13.0��&�#�Ü�Þ��Í./M 15ð��PQY��bI�4��Þ�N 5Ib�15ð��� 5b��� A2:B1:
C2:D2:D3:E1:E2 ���bÁ B1:F1:F2���bÁC1:D1 ���bÁG:H ���b�
A1���b4{�¯| 54 

 � 5  �� 15������	
�� 
Fig 5  Cluster analysis tree of 15 samples of ginseng p{������b&��b�w¡��� 4�W��%=¹¨��äÁ��b� SOD:GPT��=qäÁ��b� SOD��="äÁ��b� H��� GPT:Fumarase��="�GPI��=qä4�Â{���������§}���4 
4  �� KLM^_�������OP �����¤J F[7]M^_��:^_�Æ� 20 ð����îe¡"G¢£z'?¤¥¦|¤4§îF[8]M^_��¨©�89PQ¡ HPLCI�4ª«¬F[9]M^_����®89�7�PQ¡�SOP4JMN^_�����W���OPST4  pUV{����_��W*^_������W�� Ø>���OhijDW�à|}~������������ 2~3 �ÁR^_

�����qrsBW����¯a�A1����������� 10�u�4 MN_��°��ð����±²E�w_�O³[¼��ð���´µ·¶� 4 �W���¨aN·¸µ���_��_�°���¹ wº�]=4 RwMN_���������^_W���±²E�w_�Oà|}~��� GPT:
Fumarase �W��¨� 15ð���="�4 ^_������w_W O»a�����¼�pN���	x½¾¿ÀOÁÂ��HI�ËY:ÑÌ:ÃÌF^_Ä��ÅÆ�4�UV�zM 15¡^_����� SOD:GPT:GPI:
Fumarase W��¿}�OP�����=��$��¡¯ÇÈ�)��������§���¡��4 
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