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Determination of menthone, menthol, and pulegone in Yinqiao Jiedu serial
products by GC method
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Abstract: Objective To develop a universal and common used method on quality control of Menthae Haplocalycis Herba and
Schizonepetae Herba in all preparations of Yingiao Jiedu serial products. Methods The samples were analyzed on HP-5 column (30
m % 0.32 mm, 0.25 um) with temperature programmed from 50 ‘C to 240 “C using menthone, menthol, and pulegone as markers. The
methodology validation was made and determination was carried out with 38 batches of samples of five different preparations of
Yinqgiao Jiedu products. Results The RSD (n = 5) of repeatabilities of three components were 0.52% to 1.95%; The average
recoveraries of menthone, menthol, and pulegone were 96.29%—102.83%, 97.55%—99.96%, and 95.36%—103.51%, respectively.
Conclusion The method developed was in good repeatability and accuracy, and it can be applied in quality control on volatile
constituents in all preparations of Yingiao Jiedu serial products.
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1076-201205) ¥t [ 18 £ it 245 ks e i 7B, o
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Table 1 Information of samples

FE bl sl A Al Rt | ARl izl 14 FEA LS
A Zh EL W] 2y 121159 B, Uk hl R A 2 20121006
Ay EFST = M B 22 110202 B, Wik TRz AN R 2 MKO002
As =h TR 44 5 L I 24 120101 B; Wik PHZR— 121104
Ay EZh biE | 5N 4 121006 B, Wik 2 29 v K 2y 20121104
As MR R HRZY NN ZNL 1108001 Bs ki EPN N 121107
Ag MR R bR 12120752 Bs ik VU 1| A s 25 120601
A, AR YLVEILE L2 20121008 B, Wik B D5 w0 B 24 12101501
Ag WA R A AR 1206318 By Wiki JTARAE 2k 121101
G KEMN K 2l 4220023 D, &l B[y il 12260484
G, KEMN Lz 201011003 D, &7 TLVE R S A2y 120928
C; KE A, INEES)E 2504 20121001 D; &l NG W ST R 24 20121126
Cy KEMN VG 22 IE K125 121111-1 D, &l Je st Kk 2 12040101
Cs KEMN HR IR 3 2l 101214 Ds PR T AR 2 121008
Cs KEMN IR E R 2 120803 Dy HRM  F AR R 2L 20120601
C; KEHN L VG 7 I 24 121108 D,  HRME OKAREERIDY )R W2 12040001
Cy KEHN 1l T 120034 Dy FUR e 24 B U7 2 121104
Cy WA LZA 20110803 F, BOHE IR 20120303
Cuo K R, JE Rt 12030720 F, L/ giE AN 32 S04 20120901
E TP % REE) R 20120603 F; L/ giE AN 32 SN 4 20120307

2 BELEMHD

Agilent HP-5 B4 4 (30 m X 0.32 mm, 0.25
um); FID Rrillgs; BEFEIEREE R 200 C; ALl #s
WA 250 C; AR WIAHWEEA 50 C, fREF 1
min; LA 15 C/min B FAE S 100 C, {/FF 10
min; PL 8 C/min R THE S 150 C, fR$F 2 min;
PL 10 C/min TR S 240 °C, £r%F 10 min.
RN 1 pLs 850 A MR E 1.5 mL/min;
SRRIERE, AL 31 1.
3 HimBREERENER
31 R, Bk, ERE. IREMKRIER

300 FREUNELEL RFERREUR R AR R
2 g\ WRHER] 1 g BRI 4.8 g, IIBSHR £ 16 10 mL
3B AT 30 min. 3% 30 min. K 2SR EL
3h, WE. 2550 R BE R P VR U i
ORI B 7R 7K 2K VR S TR U -

3.1.2  RHUAEE S REHREUR R RO R i,
S INES R 8 FNE 2 4¢4% 10 mL, #7330 min,
45 IR SR PR o

3.1.3 PR RS R EEREOR ) RO R
INBEPR 06 10 mL, 437l 151 30v 45 min, 45
LA 30 min A HEISE A
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Fig. 1 GC of mixed standards, negative sample, Menthae
Haplocalycis Herba, Schizonepetae Herba, and

samples of six different preparations
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AAbR, WEETHIR g PPARFRIEA T LA AT, A0 7
PR BB DA AP E A% T
10 11 3 I (RIAH R BEAf o8 o 1 B (LOQ) Azl i
(LOD). #iRW3% 2.
53 HREE

5 W USRI FE A 0.05 mg/mL [RITR A 06
VA, T SLREAY 6 UKo 4f T A I o A i R
Ao B Vg THT AR ¥ RSD 43 7118 0.50%.0.62%+0.57%,
F TG B R
54 PREMRE

R 5 7 2 (R A, 20l T 0 2,
4, 8. 12. 24 h HEFE 6 K. 45 RS ArEd . 76
o i AR5 7 Ay ] 0 111 A5 P RSD (B4 0.95% ~1.68%
0.73%~1.71%- 0.82%~1.89%, #4717 i) s
WVAVRAE 24 h WIRESE .

%2 HEW. Bk, WEGEMNRERZ. E2RS5HENR
Table 2 Calibration, LOQs, and LODs of menthone, menthol, and pulegone

tEY EIYEWF r M /(g mL ™) LOQ/(ugrmL ™) LOD/(ugrmL ™)
VAT I A=57472C—1.8216 0.999 9 2.036~203.6 0.500 0.187
VAT i A=55302C—1.8128 0.999 9 1.962~196.2 0.625 0.187
e A=4057.4C—4.196 5 0.999 9 2.094~209.4 1.250 0.313
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Fo 5 RN AU R 8, B AR
SERL, WEPRE SRR, RERRIAE R 5 4,
Wk ilg, HERE, THEAS T A i A A
i) RSD AE: E 74 0.99% 1.28%. 1.47%,
TEBIRFERT A 0.87% 0.41%- 1.62%, 11507
ol 1.61%. 1.36%. 1.59%, 7EAFITH 1.95%.
1.72% 1.74%, EFEFRIT R 0.72%. 0.69%-
0.52%, {EAFIT N 1.89%. 1.24%. 1.28%, F£MH
JNEAE SRR b ) A R A
5.6 hntEEIWESI

P25 R R AR A8 RS R R e
ERM—F, FEMOEsEN, 20 AN
R T (R %) TRV 5 mL, ARV 2%, 0 5 45 TR
W 3. BFIIECR N 95.36%~103.5%, RSD
M 1.1%~23% (n=6). W% 3.
6 HEmNE

I 33 AL 5 AL 9 AN AL 38 HEAR
fE 5 ZR HUHIFR AT S AT B O R B T 5
AN [0 B A 25 TR it P T I L S A
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Table 3 Recoveries of menthone, menthol, and pulegone

in Yinqiao Jiedu serial products (n = 6)

S 1 A B =N ,‘|‘|/E|E'A \/}
A o eSS, AR/ SR/ FE RSD

mg mg mg  WE% /%

Dok I ¥ i 0.0903 0.0832 0.1747 10144 1.10
AT i 1.0285 12590 22566 97.55 2.33
BIHEATR 00266 00515 0.0765 9689  1.79

L/GiE AT i ] 0.1541 0.1447 03029 102.83 1.36
AT i 04011 03248 07192 9794 1.15
WIHATE 00800 00711 0.1478 9536 1.14
TR A 00697 0.0849 0.1565 10224 1.77
AT i 07215 0.6770 13920 99.04 193
BT 0.0348 00598 0.0967 103.51  1.44

T/ I ¥ i ] 0.0981 0.0901 0.1860 97.56 1.72
AT i 04316 03908 08150 98.11 1.62
BT 02000 02442 04345 96.03 142

THICHE iAoy I 0.1035 0.1097 02091 9629 2.14
AT i 0.1283 0.0987 02254 9838 2.20
BT 00692 0.0631 0.1324 100.16  1.90

S T iy 02124 02080 04192 9942 2.15
AT i 0.7703  0.7080 14780 99.96 231
WU 01162 01579 02744 100.19 221

F4 FhWESHMRERPEEETE. BRI EEIE

Table 4 Determination of menthone, menthol, and pulegone of different batches and enterprises

K IR WEATE P AR FE 717 FEATEE RS SR
A, =h 0.09 — 0.12 B, ks 0.05 0.52 0.02
A, ih ND ND ND B, LU 0.04 0.42 0.03
A A - — 0.03 B, LU 0.03 0.18 0.03
A, A — 0.99 — B, LTE ) 6.23 26.12 3.77
As AR 0.03 0.02 0.10 B; ok 0.01 1.23 0.03
Ag AR 0.04 0.39 0.11 B LTE ) 0.02 0.10 0.06
Ay AR 0.42 6.10 0.18 B, ok 0.02 0.05 0.02
Ag AR 0.34 4.89 0.15 Bs Wik 0.03 1.41 0.03
T¥E R 0.17 2.23 0.11 SPEME ROk 0.80 3.75 0.50
C, KA 0.04 — 0.28 D, il 0.13 0.07 0.07
G, KA 0.08 0.06 0.55 D, =il 0.01 0.30 ND
C; KEHN 0.08 0.35 0.10 D; =il 0.14 0.62 0.06
C, KEHN 0.04 0.18 0.08 D, HH 0.06 0.02 0.08
Cs KEHN 0.13 0.03 0.24 Ds 1 AR 0.03 0.13 0.03
Ce KEHN 0.13 0.10 0.22 Dy 1 AR — - —
G, KEHN 0.12 0.46 0.30 D, 1 AR 0.15 0.63 0.06
Cs KEHN 0.14 15.52 0.38 Dy 1 AR 0.38 1.29 0.29
Co WRATEA 0.06 0.16 021 THEIME AR 0.13 0.44 0.10
Cio TKE AL 0.02 0.15 0.05 F, L giirE 4 0.11 0.14 0.11
TIME A 0.08 1.87 0.24 F, IR 0.83 1.53 0.23
E fifi i 5 0.01 0.01 0.01 F; LY Qi 3 0.36 0.73 0.19
P R 0.01 0.01 0.01 SPRIME RIREER) 0.44 0.80 0.18

“—7 RIN SIN<10, “ND” FonAAi 5
“—-§/N < 10, “ND”-not detected
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