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Simultaneous Application of Multiple Quantitative Analysis Methods
in Gas Chromatography for the Determination of Active Ingredients in
Traditional Chinese Medicine Preparations

Shuni Peng, Huamin Li, Zhaobin Chen, Yiru Wang ~
National Demonstration Center for Experimental Chemistry Education (Xiamen University), College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, Fujian Province, China.

Abstract: This study enhances an undergraduate instrumental analysis experiment focused on the separation and
quantification of five principal components—eucalyptol, camphor, menthol, methyl salicylate, and eugenol—in
traditional Chinese medicine preparations using gas chromatography. It introduces a simultaneous application of
internal standard, external standard, and normalization methods to the same dataset to assess the accuracy of
quantitative results. This approach enables students to grasp fundamental chromatographic qualitative and
quantitative techniques, understand the applicability of various quantitative methods, and learn to calculate theoretical
plate numbers and resolution within a limited teaching timeframe. By integrating basic chromatographic theory with
the analysis of main components in everyday items such as wind oil essence, this experiment not only demonstrates
the practical application of theoretical knowledge but also promotes environmental sustainability. It effectively cultivates
students' capabilities in analyzing experimental data.
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fis. THME. BAERKEE, 1LFEIEEZ AT RELE. R0 B0, BT Rm, &
RIS . RAREE . IR AR AEIR M . IR A LA IR XU KRS 0 B G, SESIRES AR
KA,

JTHRS (9 b 7700, Ayl B30 g kg !, REMN30 grkg !, ERN320 gkg !, KRR FH G260 gkg !,
TEmH30 gkg s

RGHARE R flEN s BOEAT R R, AR A G E, I EE. KR E. T&F
M. FFRE100 g MHERFRESR, MBCIRARSETN1000 g, JRS), #E24h, BUBER, 73, HE.

PR A T 5 2 s v Hh B SR XU A AT T S K R R IR N AR 7~ 5 1990.0%-110.0%; 25 R i
K i B LA FR 7 B 1 85.0%—115.0%; & T & By B N bR/ & 11790.0%—120.0% U, FH P b ik e il XU
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1 UHR5EH
1.1 LA

(1) GC-2014 CAREIEA, &S JME S TR EE (RS TR MDA R A A).

(2) BuiHE: Inert Cap-5 (30 m x 0.53 mm x 5 pm) (F/R(E#E)FE A ARAF]).

(3) AAK AR GCA-580AMLM: = 4, GCN-580AR AR KA 4%, GH-10007m 20 H K 4 a5
(EIRRHEARAA).

1.2 WRFI KM

(1) FRAERF: AT TRFIE R AR, L, 99%), k(& ZAEMBEAER AR, L,
98.0%), MATEE(LE P IRFNBACE PR A T, [HI11, 99%), KR FEe IR AEMEHE R AT, L, 98%),
TEBETR T AFERAR, L, 99%).

B 25 V0. MR XU RS ot B hm HECIRC ) 10 mLIB bR i 10, W (H 258 B R FI B IR A 7,
AR, FRIARAEDD R AL 4> AN Ay EE 1S gL', #EMi15 gL', #1600 gL', K
BRI EE130 gL, T &S gLl

(2) PRAEEEMIELH] . 43 5B BUR bR 6§ %1 mL. 2mL. 3mL. 4 mLF4M10mLE &, 437
TN W FRPI PR CLR (P B R 22 I A BR A F, AR) 200 uL, A LB e %

(3) RUH RS RV IS ] o RGHORS RN KA 25V R A BR A 7], b5 : 100551), 75 bR IR i (F
MRa; RGN AR AT, fit5: A061185). AEMFRIUXHAEFEH1.00g, BT 10 mLIGE &K, WA
EEH(MH5) 200 uL, H ZEEE % .

(4) 1 L. 5pLei10 pLigEBERE S .

2 SRIPR

(1) gmiE ik, SALEREE: 280 °Cs 7 FHl: #HIMHIEE N130 °C, fRFF10 minf5, LA
40 °C-min '8 FHRE $1200 °C, fR#F3 min.

A MAARAR, HARLHEEEE4S S oms™ R AAS WEN4OmL'min !y BIAR: A,
VR N400 mL-min~'s A3, U100 1; FEEekH: 3 mL'min™'; EWA: 30 mL-min!,

Q) T AMEHFEASI uLOREHRE T, REMSETE, RETENAILE.

(3) PRUEIEWE - FITCEIERE 28 I uLVR A b VA T, AR BE 21 2 9K B AR IR RE A #r s SR 5 3
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BB TR, SRR R AR R, BRI AE R — ik i B &R
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S —HEE, B AR SRR RA — i BT E B
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5 LY TEA SRzl
(LR METE I 1.5-64.0 gL 7Y) (R?) LU Al /% (n=3)
1 R - e T Y =1.129X - 0.009 0.9986 27.10 90.3 3.4
2 i) Y=1.335X-0.034 0.9930 29.66 98.9 2.9
3 T A Y=1.202X-0.167 0.9970 339.60 106.1 23
4 K R P B Y=0.755X — 0.040 0.9988 264.25 101.6 1.5
5 TEm Y=1.027X-0.017 0.9965 34.78 115.9 23
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R2 SR AR 2 K AR IR 2 KR A ER A S B

‘ B A Hi£2 WEE X EILMERSD/%
75 IR 44 R EHE/(gLl™) 5 b 75 F B AR %
(L MEVE I 1.5-64.0 gL ") (R?) (n=3)
1 K H- i i Y =2155349X — 196186 0.9981 26.04 86.3 3.5
2 o i Y =2545866X — 1139908 0.9994 28.60 95.3 2.0
3 T fif Y =2293279X — 4639153 0.9995 326.69 102.1 2.5
4 K% 1 R B Y =1440201X — 557715 0.9986 253.40 97.5 4.6
5 TEm Y =1959552X — 515440 0.9998 33.54 111.8 1.3

M2 T BAFE H, AR A 0 R 40 BT, R R 22 L 41
R 0 00 R B8 1 43 0 A T 5 b 7 0 580 7 5 380
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B RE 2 50

(Mm% [l 1061%-1021% [3X3 _ | 4
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FIAMRIE R TH S5 RS F AR AT B85 REBEAT LEXT, S5 RUR3 PR . ERFoos(2,2) = 19.0,
TR ERW S BN T Freo BOHIIAMRIE 5 NARIEPT RIS SRR 45 RIS & LA R ZET . &
RKto0s4=2.776, Br 7 HATRESN, FIAMRZE DA W EE . RN, KRB, TEMNSESHA
PREDSHT A RAFAEREEZER . BT ARSLRIRN AR, NESMEIR. FLh, RAME
I, 7 G0 E R

3 HMRER AR TS R R

A= LUEA S Fin Lt
1 ol 1.04 1.42
2 ] 2.27 1.78
3 T A7 1.13 1.96
4 IR P i 8.01 1.53
5 T 3.29 2.34
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KA AT S TR o3 R & I, R SO AR A R i o8 s #5200 T SRR HE
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X IER 7t S A T

fi  myA

fiszf_1

S B msAi
K, mis fiv A5y WERAREE IR & 50 B X RIE I R TSI TR, msy fov As Il
ZI R A A Y F VR A D R R 6 AR I IR R R e e T A
HRYE TR S H S &
fisAi
W= — x 100%
Zi=1(fisAi)
Horb, Wis AR v & 253 19 5 2 43 BORN £ 1 W T AR
DA - it P s 4R il 2 He b — > RO 1B
A
fo= m;Ag _ 1.270 x 68742043 —1.025
mA; 16.05 x 5304377

B A =ANREN s, BURFTIMES, .
R A0 5 RGOS P R 3l 05 &, IR S AT T E L, 45 RInR4PR .

R4 H\A—AETERERET M IR SR

_ — 5 4 75 FH & EIHHERSD/%
e LUEA fis EHE/%
‘ L AR /% (n=3)
1 Faz iy A 1.037 3.5 117.2 1.8
2 A 0.995 3.8 127.5 0.4
3 THE T 1 1.000 44.0 137.5 1.4
4 KR H i 1.513 34.0 131.0 45
5 TEMH 1.201 4.6 151.9 3.1

MEATT LA, A — AT A SN EIERLF, T ERS &' ESEREU TS &
Rono HRAFERITA A #RE U I A, ELA I &%t Bl Ay 4 3 # A W N AR AR S, RTBCRA A —
feids, EATE R, € B A5 R 5B O il A BTG ), $RAE 2 PR AR X 45 2R
SEMEN, A R e B LG 0™ s A BRI O S AR A

MAPRER TSRS RS A — BT A5 RABEAT LEXS, S5 RURSPR. WFIEIRE, R
I Fips > Fo Ut IR BRI 55— i 3R A5 S 06 45 R RS & A7 AE ELBOR I 2200 - ek 36 K
A, B—ERIEER SNIREFERS MR F b, KRR o7 BaE A0 1 il &
RS e ERsE, Hh il 5 e e SR AR R Rk A T, A AR A SR R R TR R
P AREAE A Tl b, WO —ARVEANIE & LTI XGRS TR R

4 4555

() TGS KR RIR AR E, AR FNER MR E MR E k. &
SCU A RS, BETFURIN 9452y, AT DURR i S 17 0 1 8 S9N & -

(2) SEUGEIE LR, WERSHT ARG AR Al TR SRR &, A e
TRAE R il 2% 1 S B 12 AR A i BITAT 20 A o SIS GO H F v 250770, 2 AR MR I, St kT
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RS HEESARENESE RO LR

55 W) IR 4 FR Fity tirsg
1 g T 2.20 12.48
2 % i 28.71 16.93
3 T At I 0.64 17.53
4 KR B 14.02 8.32
5 TEm 0.32 11.56

I, AT 2R RERTE S A 5 M 5 i R ) R e

(3) AR AR SR Tl — H R, =M F T ST, AEARE AR i 2 S 5
WK LA & e 51 A AT MRS . AR 3k =Rl 05 ik D0 E A XU R
LA RS . W EAONARE R, MR =R T VA& I . ARSI A
WHREHREN R LI e, R RYNRZ A UEN, FE TR NE, AR T
FAE NIRRT SRS, B2t TR BRI A S BUMR AT RS RAUERIN, H
EIE I PN b v B 0A B B AR ) T B 4

(4) S0 MRS JRIHIRS o 2 A o4 T 1) 5 04 DX A 2 2335 AU LB O AR VR T, SRR 45 R 2
A RG] e SO KGR R B SRR RE 1015, XUt RS A R B0AA I A0 A 0 25 e b )
JFRAE B AE P AN g, ST ISR, IR E IR, AT A 1 B CR
FHg b, R BARARHET AR B . SRR A A AR, W DUE VRO AT UL R
ZACETE R R G AT A R

W
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