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Simultaneous Determination of 7 Effective Components in Meili Nianhua Spray by Quantitative Analysis
of Multi-components by Single Marker
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Mountainous Environment Information System and Environment Protection, Guizhou Normal University, Guiyang 550001, China;
2.Guizhou Hongyu Pharmaceutical Co., Ltd., Guiyang 550001, China; 3.Guizhou Institute for Food and Drug Control, Guiyang
550004, China)

ABSTRACT: OBJECTIVE To establish simultaneous determination of caryophylline, cineol, cinnamic aldehyde, linalool,
a-pinene, B-pinene and borneol by gas chromatography and quantitative analysis of multi-components by single marker
method, to control the quality of the 7 effective components in Meili Nianhua spray. METHODS HP-5 capillary column
(30 mx0.32 mm, 0.25 pm) was used. The carrier gas was nitrogen. The temperature of hydrogen flame ionization detector was
240 °C and the injection temperature was 240 °C. The injection volume was 1 pL and the shunt ratio was 20 : 1. RESULTS

The calibration curves of caryophyllin, cineol, cinnamaldehyde, linalool, a-pinene, B-pinene and borneol were respectively in
good linearity within the range of 0.020 0-0.140 0, 0.360 0-2.520 0, 0.205 0-1.435 0, 0.012 5-0.087 5, 0.070 0-0.490 0,
0.128 0-0.896 0, 0.060 0-0.420 0 mg-mL~!(»=0.999 6), and the average contents were 0.120 5, 1.963 3, 0.650 4, 0.036 3,

0.791 9, 0.416 1 and 0.074 1 mg-mL~!, respectively, with no significant difference compared with the internal standard method,
and the corresponding average recoveries were 102.03%, 103.04%, 102.36%, 97.42%, 99.52%, 97.11% and 102.40%, RSDS were
1.38%, 0.61%, 0.72%, 1.32%, 1.37% and 0.99%, respectively. CONCLUSION The method is simple, accurate and reproducible,
and can be used for the quality control of Meili Nianhua spray.

KEYWORDS: quantitative analysis of multi-components by single marker; GC; Meili Nianhua spray
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W& 09I 240 C5 BEFTHE : BIARIRE N
50 'C, {#4% 1 min, LA 1 C-min' F+3 100 'C, f#
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Fig.1 GC chromatograms

A-standard solution; B—sample solution; C—lack of Rhizoma Corydalis
negative samples; D—lack of Cinnamoni Cortex negative sample; D-lack
of Rhizoma corydalis and Cinnamoni Cortex negative samples; 1—o-pinene;
2—B-pinene; 3—eudesmol; 4—internal standard diethyl malonate;
5-linalool; 6—-borneol; 7-cinnamalde hyde; 8—caryophyllin.
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Tab. 1 Linear relationships of various constituents

% mEpy: r 2RV il /mg-mL-!
FenFEE  Y=2.8492X-02505  0.999 8 0.360 0~2.520 0
a- TR ¥=3.406 7X-0.0323  0.9996  0.070 0~0.490 0
B-TR N Y=3.519 7X-0.0957 09997  0.128 0~0.896 0
AME Y=2.949 4X-0.0205  1.0000  0.020 0~0.140 0
Iy Y=4.1659X-0.0155 09996  0.012 5~0.087 5
o fii Y=2.432 5X+0.0033  0.9999  0.060 0~0.420 0
e ¥=3.2197X-0.2245  1.0000  0.2050~1.4350
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RSD(n=6)43 %14 0.91%, 0.86%, 0.98%, 0.95%,
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Tab. 2 Results of recovery tests for various constituents o FE R A iy Bk, P RSDY
(n=9) mg mg mg % R /% %
W R, AR SR EERs Pl RsDy 32520 24600 57994  101.53
mg mg mg % WeR% % 32520 24600 58165  101.83
9.8190 8.424 0 18.850 5 103.33 32520 24600 5847 4 102.37
98190 84240 187100 102.56 32520 32800 67221 10291
98190 84240 18.9673  103.97 FEREEE 32520 32800 67188  102.86 10236  0.72
98190 9.8280  20.1244  102.43 32520 32800  6.6927 10246
B 98100 08280 204054 10386 10304 061 32520 41000 74432 101.24
T 08190 98280 201441  102.53 32520 41000  7.5284  102.40
9.8190 112320 21.5731  102.48 32520 41000  7.6167  103.60
9.8190 112320 21.7962  103.54 0.3710 02400  0.6353  103.97
9.8190 112320 21.6173  102.69 03710 02400  0.6192 10135
06025 04800 11139 10290 03710 02400  0.6243  102.17
06025 04800 11005 101.66 03710 03600 07330 10027
06025 04800 10955 10120 MG 03710 03600 07409 10135 10240 130
06025 05600 L1885 10204 03710 03600 07616  104.18
L 06025 05600 11567 9950 10205 138 03710 04800 08792  103.31
06025 05600  1.1746 101.04 03710 04540 NSy jmy 10134
0.6025  0.6400 12954  104.26 03710 o0-G0 OFS RN 15
06025 0.6400  1.2682 102.07 £33 AROMEMAKERTF
0.6025  0.6400 1.2851 103.43 Tab.3 Relative correction factors of various constituents
0.1820  0.1500 03188  96.03 {F‘aﬂéﬁﬂﬁ M AE SRS ode pER Ul
0.1820  0.1500 03173 9557 7
01820 01500 03234 9740 1 1.0439  1.0925 0.7426 1.1001 0.8185 0.9470
01820 02000 03752 9821 2 1.0376 1.1023 07351 1.1121 0.8064 0.9512
SepEEZ 01820 02000 03700 9684 9742 132 3 10465 1.1054 07327 1.0946 08149 09403
o1g20 o200 o037 4k 4 1.0397 10878 07484 1.1095 0.8242 09315
oiszo 02500 M Massy k3 5 1.0451  1.0984 0.7506 1.0983 0.8018 0.9533
SEHE 1.0426  1.0973 07419 11029 08132 09447
01820 Rlg0 0 "% R RSD/%  0.36 0.65 1.06 0.68 1.11 0.94
0.1820 02500 04282  99.13
39600 3.6400  7.5210  98.96 2.5 Tt 5
39600 3.6400 74936  98.60 WO X B S 1 ul, 2 “2.17 TR @i
33600 THEQ 4776 9889 SAkERE, %52 Agilent 7890B il Agilent 6890 <
39600 39200  7.7626  98.51 FIEIEAY, LI Agilent HP-5. HP-1. DB-5 {iji
a-JERE 39600 39200 79517 10091 9952 137 FE(30 m x 0.32 mm, 025 um) b4 % IE I T 3
R R
3.9600 42000 82555 101.17 2.6 (IR
39600 42000 80637  98.82 BEWE “2.23” W MESEMNBMIER, X
T o aT e PRI @ kE, 76RO GRS RS L, W
20810 15360 35164  97.22 FEFIFERF B R I EE . ATR . SRR o
20810 15360  3.5280  97.54 TRME . B-URM . RN S P9 S kR B I Ta) %) O B sk []
20810 20480 40204 9737 FZERAIXT AR A . 25 5 W Of B e [a) 22 72 0k sh 4
ks 20810 20480 39989 9685  97.11 0.99 K, HFHEIFLEP RS QAMS ENAE
20810 20480 39804  96.40 o MANE ISR MAE RS T, &SRR A5
20810 25600 45264  97.53 AR BB 2h /N, RSD<1.79%, T IMPER 4,
20810 25600 44943 9684 T F T QAMS T AR TP R AN AT (5
20810 25600 45895  98.89 e T, T3 5~6,
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Tab. 4 Relative correction factors on different instruments and columns

AR EOER T (NS YR RE)

. S
st s e ity P ATE I o-JRMF B-UR N e fiki
Agilent 7890B Agilent HP-1 1.052 1 1.1052 0.738 6 1.106 8 0.8123 0.954 6
Agilent HP-5 1.0452 1.0913 0.743 7 1.100 6 0.817 6 0.9470
Agilent DB-5 1.034 2 1.086 4 0.748 6 1.098 6 0.8059 0.940 1
Agilent 6890 Agilent HP-1 1.041 4 1.098 3 0.7519 1.096 3 0.823 4 0.9342
Agilent HP-5 1.038 4 1.100 4 0.736 4 1.105 2 0.8107 09327
Agilent DB-5 1.058 6 1.087 1 0.7417 1.102 8 0.824 9 0.956 7
FEE 1.0450 1.094 8 0.743 5 1.101 7 0.8158 0.944 2
RSD/% 0.87 0.70 0.79 0.36 0.92 1.08
=S5 TR BEReEELIRAMEeE RANENENREE
Tab. 5 Relative retention values on different instruments and columns
o ek AR R B (E
R pent e bt e R vt peme R svmpt e R s e e Rp.sei e e R i pere
Agilent 7890B Agilent HP-1 0.425 6 1.4657 0.5813 0.256 7 0.324 1 0.723 6
Agilent HP-5 0.4303 1.478 3 0.5850 0.264 9 0.328 1 0.7325
Agilent DB-5 0.438 4 1.4816 0.572 6 0.269 1 0.3312 0.738 5
Agilent 6890 Agilent HP-1 04415 14752 0.593 4 0.270 1 0.319 4 0.741 4
Agilent HP-5 0.440 4 1.486 4 0.5813 0.264 3 0.323 4 0.739 4
Agilent DB-5 0.429 4 1.468 7 0.573 6 0.265 3 0.3343 0.728 4
S-H{E 04343 1476 0 0.5812 0.265 1 0.326 7 0.734 0
RSD/% 1.53 0.52 1.32 1.79 1.68 0.96
Fx6 FERNEMEEE KRG ZE
Tab. 6 Differences in retention time on different instruments and columns
e ik Atg/min
AtR e B /b Al‘R AT 3 RE R AtR e B /35 R AtR HEHRE SO 3R AtR T 1 /- AtR e /e
Agilent 7890B Agilent HP-1 25.434 20.621 18.540 32913 29.928 12.239
Agilent HP-5 26.480 22.230 19.290 34.168 31.227 12.435
Agilent DB-5 24.285 20.825 18.482 31.606 29.920 11.308
Agilent 6890 Agilent HP-1 24.765 21.071 18.029 32.365 30.179 11.467
Agilent HP-5 25.930 22.538 19.401 34.090 31.352 12.075
Agilent DB-5 25.819 21.208 19.294 33.244 30.122 12.289
FHIME 25.452 21.416 18.839 33.064 30.455 11.969
RSD/% 3.17 3.66 3.00 3.01 2.15 391

2.7 FEMEA R

B3 bRk S AR S RIAE S, 4% “2.2.47 T
TONER MRS, 2.7 TR Ak SR
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3 g
3.0 (kSRR
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FE | TR R AR A X (2 05 43 B B 5
T S 2 A% SR A IR IRLEE 50 °C L 4Rt b 20 ¢
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1, MAh, 2053%%5 T Agilent DB-1701P(30 m X
0.32mm, 0.25 pm). Agilent DB-1701(30 m X
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0.25 pum). Agilent DB-WAX(30 m x 0.25 mm,
0.25 pm)35 4 FhEANEH OISR B ROR . 258
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Tab. 7 Results of content determination of various constituents(n=3) mg-mL™!
Ll AT ER J5
s g — — —
PIARI% QAMS MR QAMS MR QAMS
20190523 1.300 8 3.926 6 3.9276 0.2410 0.2410 0.072 6 0.072 8
20190809 1.254 6 3.8578 3.8576 0.224 6 0.224 4 0.069 8 0.069 6
20191101 1.436 6 4.0156 4.0158 0.362 8 0.362 6 0.084 6 0.084 8
i o-JRH B-I M Je MG
=
R QAMS WARTE QAMS WARTE QAMS
20190523 1.583 8 1.584 0 0.8322 0.832 4 0.148 2 0.148 4
20190809 15736 1573 4 0.824 6 0.824 8 0.1378 0.1376
20191101 1.643 2 1.643 0 0.902 4 0.902 2 0.167 2 0.167 0
e EAA S A TS N R LAEE [4] MOOYOTTU S, KOLLANOOR-JOHNY A, FLOCK G, et al.
Hj m% fﬁﬁ?{*ﬁ‘nf {EE @?ﬁﬂ:ﬂ %*ﬁ@%ﬁ ZI‘ETJ H %%gi % E Carvacrol and trans-cinnamaldehyde reduce clostridium difficile
N toxin production and cytotoxicity in vitro[J]. Inter J Mol Sci,
} é 1 AT g 1
FEN IR SR R T I E [5]  SREME, WREAR. Mol RaY S 2 BRAE BT TE ).
3.3 HNEYInyEE G Z PRI R, 2010, 26(5): 179-181.
— N e e NI 6] TAO L, SHEN X C, PENG J, et al. Experimental study on the
0 nd T _YE _Ve 7 [y =] [
WA, Bk B U AT A anti-inflammatory and analgesic effects in vivo of essential oil
4 i S SI=N T I=R o8 e p . .
ﬁﬁ%ﬁ%j} iﬁﬁéuﬁl%?ﬂj ':P E"J{E’Tiﬁ@( IEJE.B_L%% from fructus Alpiniae zerumbet in mice[J]. Chin J Hosp
o MR SR, H BRI 3 Fh Pharm( 1B 4, 2010, 3009): 722-724,
" > > 2 71 REO. HlZERxE N e R R, EAMNEZ: R
Jax I BE H M T i I %5 /1> [
iy T% I B /Eﬁﬁ iR ﬁi a@iﬁc;j *E%E i 3006, 21¢2): 7.
QAMS KNS M. AR RUEMERE &) seh skm EEINIUR T ZL GCMS ST, B
JROU U ACHIF 5T e A B i B VR A NS Wb 1T P B2 K44, 2019, 42(5): 55-57, 68.
*HX?&J‘_E?E/‘]‘H‘%: [97 WU L J, JJANG F, SU J, et al. Optimization of extraction
o
technology for volatile oil of alpiniae zerumbet and GC-MS
éli—» S W Y TN 2% ‘/_’
’miﬁ?ﬁ ’ Z'Kﬁﬂ:j-b uﬁ&mjﬁ 'j\] = % ’ é{j\ analysis of its chemical composition[J]. J Guizhou Med
HEIL T QAMS Yk [l I 7 ik g AR 52 55) R B Univ(B R4, 2017, 42(6): 655-660.
Ei’# R *ﬁnf{m@\ %;{:ﬁ@?ﬁ\ Eﬁ% . a_?fﬁ% R B_?ﬁ@}/ﬁ\ [10] LU TL, SHI S M, CAI B C, et al. Advances in studies on
o VSRS — L3 2 Iti-component determination of Chinese materia Medica by
B T AN A E AR (g 2 . A
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