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Simultaneous determ ination by HPLC of 6 canponents in
zedoary tumm eric oil and its related i jectionsw ith
replacanentmethod of cham ical reference substance
HE Huan MA Shuang— cheng , ZHANG Q i- m ng TIAN Song— ju

(N ational Instite for the C ontrol of Pham aceutical and B bbgical Products Beijing 100050 China)

Abstract Objective To establish and validate an HPLC method w ith single m arker to smulianeously detem ne six
canponents n zedoary tum eric oil and its related npctions Methods The relatve correctbn factors( RCF) of
he five canponents( curd bne, curcimol curzereng furanodiene B- elemene) were measured by HPLC under
different conditbnsw ith gem acrone as standard reference A ssay of zedoary tum err oil and its related n pctions
was detem ned by rep hcan entm ethod of chem ical reference substance and the conventbnalH PLCm ethod w ih the
above sx components as the ndex canponents The analysis was perfomed on aW aters Symmetry Cjs (4.6 mm X
250mm, 5Sm) column Themobile phase was can posed of methanol- waterw ith a linear gradient elution The flow
ratewas 1.0mL® min ' and the temperature of cohmnwas30 C; TheUV detect bnw avelength w as set at 215 nm
Results The quantitatve results of the nev method were almost consistent w ith the results of conventonal HPLC
method Conclusion For the first tme the rep lacen entm ethod of chem ical reference substance is adopted n HPLC
simu ltaneous detem nation of zedoary tumeric oil and its related n petions The nev method is econan ical and prae-
ticalw hich is hghly effective and accurate for quality control of zedoary tumeric oil and its related injectons
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B (RCF) =
5.21 RCF 5 s RCF 2
HPLC RCF 1
W aters 2690— 2487 ,
( 1), 4 RCF
1 RCF
Tab 1 RCFs in different HPLC columns
S I S us S I S I Sp- s
(cohmn) (f cuntione ygemn acrone) (eureimol!f gem acnone) (f eurzerene § gema ceone) (ffuranodiene I g emacrone) (/8- clan ene/f gem acwne)
1 4. 0420 7. 4628 7.3763 11081 146050
2 4. 1009 7. 4447 7.3792 11001 14,5287
3 4.2134 7. 4541 7.3876 1. 0875 14.4113
4 4. 1062 7. 5990 7. 4766 1. 0967 144936
4. 1156 7. 4901 7. 4049 10981 145007
( average)
RD Mo 1.5 1.0 0.7 08 0.6
5.2.2 RCF HPLC mm, 5 Pm) ( 1) =
s W aters 2690 — R RCF 2
2487 ( 1), 2527 30 35 RCF 2 R
C W aters Symm etry Cig (4. 6 mm %250 , RCF
2 RCF
Tab 2 RCFs i different colun n tan peratures
(ten perature) A . S s f a f I fo It
c (f cuntione gem acrone) (f curenolf gem acrome) (f curzerene § e ma crone) ([ uranodiene / gemacrone) (8- eclan enef g m acrome)
20 4.0220 7. 4428 7. 3563 11001 14 5047
25 4.0530 7. 5477 7. 3648 1. 1005 14 4759
27 4.1219 7. 4502 7. 3664 10981 145131
30 4. 0420 7. 4628 7. 3763 11081 14 6050
35 4.1323 7. 6469 7. 4625 1. 1296 144979
4.0743 7.5101 7. 3852 1. 1073 145193
( average)
RD Mo 1.2 1.2 0.6 12 0.3
523 RCF 3 3 )
W aters Synmetry Cig (4. 6mm X 250mm, SHm) RCF ,
3 : W aters 2690- 2487( , -
1) Shinada LC - 10ATvp( 2)  Agilent 7o 7 RCF
1100 Series( 3) , RCF s 4
3 RCF
Tab 3 RCFs n different HPLC instrum ents
f I S s S I S If_ Jo_ If_
( instrim ent) (feutione e acrone) (feurcmot!f gem acrone) (Feurserene # gemacrone) (Frurancdiene # gemacrone) (/8= elemene # gem acrone)
1 4. 0420 7. 4628 7. 3763 11081 14. 5047
2 4. 0863 7. 5990 7. 5864 11267 14. 6636
3 3. 9569 7. 4500 7. 5066 L1124 14. 5301
4. 0284 7. 5042 7. 4898 11157 14. 5661
( average)
RSD Mo 1.6 1.1 1.4 09 06
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4 RCF

Tab4 RCFs average value in different HPLC instruments and colun ns

( nfbacig f 1 f s f /- f If- Jo_ If-
o) (f curtione fgem acrone) (fcwrcmot!/ gem acrone) (f curzerene  gemacrone) (/furanodiene # gemacronc) (/8= clemene / gem acronc)
1 4. 1156 7. 4901 7. 4049 1. 0981 14. 5097
2 4.0284 7.5042 7. 4898 11157 14. 5661
( average) 4. 0720 7.4972 74473 1. 1069 14. 5379
(note): 1- RCF (RCFs average valie in diferentHPLC cokmns); 2- RCF ( RCFs average value in dif
ferentHPLC instnm ents)
53 1.3, 0.3%, 0.3%, 0. 8%, 1. b;
, 3 (SN = 3) 6 RSD (n
= B- = 8) 0%, 0.3%, 0.%, 1. %, 1. 2%,
0.83 2.38 0.5Q 2.07 0.51, 1. 3% 3 36 h
6.69 Hge mL 5 10 (SN = 10)
6 3.259.50 1.49 8.26 5.7 “5.5”
2.02 19. 1 Mg* mL ' 0.125g 9 25
5.4 mL , s , ImL 10
20 UL 6 . , mL . 80, 1000, 120%
= B , o i
RSD (n= 6) 0. 4%, 1.0, 0. %, ; “5.5
1. 0, 0. %, 0. T 5ml, 9 10 mL ,
5.5 “2.2” 3 . ImL  10mL . 80,
6 100% , 120% ,
, .. : “5.5”
= B- 5 mL 10
(n=6) 181.30 22.04 78.35 536.54  mL .9 L 8%, 1000, 120%
141.75 25. 04 mg* g ; RD 0.%, 1. %, , ..
0. %%, 0. %, 0.3, 1. 1% 5
6 (n=6) 1.82 6
0.30 0.78 6.79 1.15 0.34 mg* mL™'; RSD 6.1 6 ,
0.6, 0.8, 0. %, 0.8%, 0.6%, 1. 0% =
6 B- 0.03 0.03 0.06 0.07
(n= 6) 0.07 0.02 0.04 0.28 0.04 0.02  0.06 0.07 mg* mL ' ,
mg* mL ; RSD 0.%, 0.6k, 1.2%, 20
1. %, 1. %, 1. % ur, ,
5.6 6 6~ 8
20 UL 0246812243 h 62 =
s 0.07mg* mL ! s
= B- 20
RSD (n= 8) 0. %, 1.%, 0. %, ur, ,
0. %, 0. %%, 1. Wo; =
6 RSD (n = 8) 0. 1%, B- 6 6~ 8
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5 (n=9)

Tab 5 Results of average recoveries of zedoary turm eric oil and its rehted injections

( zedoary mmeric oil) ( zedoary umeric oil in jection) ( zedoary umeric oil and glicose inje ction)
(nan e)
RSD M RSD Ao RSD Mo
(average recovery) Mo (average rewmvery) Mo (‘average recovery) Mo
100 2 1.0 100. 7 12 100. 9 1.7
( aardione)
. 16 0. 88 9. 72 12 100. 3 14
(‘curcauimol)
B 9. 04 0.71 100. 7 14 100.8 21
( gemacrone)
10L7 0.9 9. 95 Q8 100. 4 a4
( curzerene)
100 4 0.8 9. 53 Q9 100. 1 Qa5
( faranodiene)
B-
9. 63 0.9 98. 49 L1 98 15 L5
(B - elanene)
6 2 (mg g')
Tab 6 Cam parison of contents of zedoary tum eric oil by tvo m ethod s
= B-
(No ) ( curdione) (curaimol) ( gem acrone) ( curzerene) ( furanodiene) (B - elan ene)
a b a b a a b a b a b
1 182. 61 183 69 22.21 22 36 78. 49 543.4 547.39 140 37 141. 18 25.74 25.94
2 181. 36 182 4 24.22 24 38 73. 59 505. 61 509 69 133 &4 134.34 32.83 33.03
3 168. 25 169 21 25.57 25 74 72. 11 509. 03 513.12 133 51 134.21 30. 54 30. 74
4 177. 65 178 69 26.57 26 83 4. 17 509. 82 513.90 134 34 135.04 29.59 29. 69
5 166. 94 167. 90 25. 64 25 82 72.15 495. 38 499.38 141. 40 142.19 30. 03 30. 23
6 173. 21 174 36 — — 52.74 50. 07 5042 217. 77 218.9 10. 68 10. 68
7 194. 29 194 99 — — 62. 30 65.23 6575 22 9% 224. 18 14.39 14. 49
8 170. 09 171 13 24. 63 2480 71. 53 426. 24 429.72 146 12 146. 90 34.54 34. 74
9 140. 14 140 92 14. 48 14 57 64. 35 390. 49 393.71 175 78 176. 73 28.21 28. 31
10 153. 21 154 06 26.93 27. 11 69. 61 741. 11 747. 02 117. 24 117.85 49. 02 49. 22
(note): a— ( extemalstandard method); b— (replicenentmethod of chem ical reference substance); “ - ”: (undetected)
7 2 (mg mL-!)
Tab 7 Cam parison of contents of zedoary turm eric oil injection by twom ethods
= B-
(No ) ( curdione) ( curammol) ( gemacrone) ( curzerene) ( furanodiene) (B - elan ene)
a b a b a a b a b a b
1 1. 83 1. 84 Q 30 0. 30 0.81 6.72 6. 78 1.29 129 0. 36 Q36
2 1. 81 1.82 Q 30 0.31 0.78 6.81 6. 86 1. 15 L 16 0.33 Q033
3 1. 84 1. 85 Q 30 0. 30 0.79 6.66 6.71 1.29 1. 29 0.35 Q35
4 1.98 1.99 Q 47 0. 48 1. 00 8.53 8. 60 1.52 1 53 0.52 Q53
5 1.9 2.00 Q 45 0. 45 1. 00 8.50 8.57 1.51 L 52 0. 50 Q50
6 1.9 2.00 Q 47 0. 48 0.99 8.68 8.75 1.52 1. 53 0.54 Q55
7 1. 98 2.00 Q33 0.33 0. 88 6.09 6. 14 1.36 1. 37 0.32 Q32
8 1.9 2.00 Q33 0.33 0.87 6. 15 6. 20 1.37 1 38 0.34 Q34
1.9 2.00 Q34 0.34 0.87 6. 14 6. 18 1.36 1. 36 0.32 Q33
10 1. 58 1. 59 Q 46 0. 47 0.76 8.21 8.27 0. 66 0 66 0. 4 Q44
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= B-
(No ) ( curdione) (curaimol) ( gem acrone) ( curzerene) ( furanodiene) (B - elan ene)
a b a b a a b a b a b
11 1.54 1.55 Q 4 0.4 0.89 8.23 8. 30 0. 66 0 66 0. 41 Q41
12 1.57 1.58 Q 48 0. 48 0.76 8.19 8.26 0. 66 0 67 0. 41 Q41
13 1.4 1.85 Q 31 0.31 0.81 5.56 5. 60 1.52 L 53 0.32 Q32
14 1.4 1.85 Q29 0. 30 0.82 5.25 5.29 1.52 L 53 0.33 Q033
15 1. 98 2.00 Q 38 0.38 0.89 7.06 7.12 1.38 1. 38 0. 36 Q36
(note): a— ( extemalstandard method); b— (replcenentmethod of cham ical reference substance)
8 2 (mg mL™")
Tab 8 Cam parison of contents of zedoary turm eric oil and glicose i jection by twom ethods
= B-
(No ) ( curdione) ( curaimo) ( gem acrone) ( curzerene) ( furanodiene) (B= elmene)
a b a b a a b a b a b
1 0. 07 0.07 Q02 0. 02 0.04 0.28 0.28 0. 04 oo 0. 02 Q02
2 0. 06 0.06 Q02 0. 02 0.04 0.28 0.28 0. 04 oo 0. 01 Q02
3 0. 06 0.06 Q02 0. 02 0.03 0.27 0.27 0.03 003 0. 02 Q02
4 0. 07 0.07 Q02 0. 02 0.04 0.26 0.26 0. 04 oo 0. 02 Q02
5 0. 07 0.07 Q02 0. 02 0. 04 0.22 0.23 0.03 003 0. 02 Q02
6 0. 07 0.07 Q02 0. 02 0. 04 0.24 0.24 0.03 003 0. 01 Q01
7 0. 04 0. 04 Q 03 0.03 0. 04 0.20 0.20 0.02 a0 0. 02 Q02
8 0. 04 0. 04 Q03 0.03 0. 04 0.20 0. 20 0.02 o 02 0. 02 Q02
9 0. 04 0. 04 Q03 0.03 0. 04 0.21 0.21 0.02 o 02 0. 02 Q02
10 0. 06 0.06 Q02 0. 02 0. 04 0.23 0.23 0. 04 oo 0. 02 Q02
11 0. 06 0.06 Q02 0. 02 0. 04 0.23 0.23 0. 04 oo 0. 02 Q02
12 0. 06 0.06 Q02 0. 02 0. 04 0.23 0.23 0. 04 oo 0. 02 Q02
(note): a— ( extlemalstandard method); b— (replhcenentmethod of chem ical reference substance)
6.3
B ( 6~8)
10 t , 0. 03
15 12 R 9
9 t
Tab 9 Paired ¢ test
. B . 0.05/2, n- 1
(sanple) ( aurdione) ( awreumol) ( gem acrone) ( curzerene) (furanad iene)
( zedoary mmeric oil) 2. 154 0. 708 0.521 1. 328 Q 853 2.262
n=10
( zedoary mmeric oil in jection) 1. 692 1. 287 1. 565 0. 99 1. 288 2. 145
n=15
( zedoary tum eric ol and glicose injectin) 1. 281 2. 127 2. 029 1. 203 Q 667 2.201

n=12
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