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GC fingerprint of Honghe Fujie Lotion and content determination of multi-
components
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Abstract: Objective To establish the GC fingerprint of Honghe Fujie Lotion (HFL) and determine the content of nine constituents.
Methods The analysis of HFL was performed on a column of DB-5 capillary column (30 m x 0.32 mm, 1.5 um) with temperature
programming, the GC fingerprint of 20 batches of samples were established with guaiacol as a reference peak; And the content of
furfural, 5-ketohexonitrile, guaiacol, 5-methylguaiacol, 4-methylguaiacol, 3-methoxycatechol, 4-ethylguaiacol, and 2,6-dimethoxy
phenol and 2,6-dimethoxy-4-methylphenol was determined. Results The GC fingerprint of HFL was set up with 13 common peaks,
and the similar degrees of all samples were over 0.90, the RSD values of relative retention time and relative peak area in precision,
repeatability and stability tests were all less than 2%. The linear ranges of furfural, 5-ketohexonitrile, guaiacol, 5-methylguaiacol,
4-methylguaiacol, 3-methoxycatechol, 4-ethylguaiacol, 2,6-dimethoxy phenol, and 2,6-dimethoxy-4-methylphenol fell within the range
0f 0.059 7—5.966 6 ng, 0.004 6—0.463 7 ng, 0.017 4—1.736 6 pg, 0.004 1—0.409 9 pg, 0.013 9—1.386 4 pg, 0.006 5—0.645 5 pg,
0.007 5—0.746 7 pg, 0.021 8—2.181 9 ng, and 0.017 1—1.710 6 ng, respectively. The recoveries were 99.9%, 98.8%, 99.6%, 99.3%,
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99.6%, 99.4%, 99.3%, 99.5%, and 99.0%, respectively. The relative standard deviations were 0.07%, 0.41%, 0.18%, 0.72%, 0.37%,
0.62%, 0.44%, 0.48%, and 0.52%, respectively. The content of twenty samples of furfural, 5-ketohexonitrile, guaiacol,

5-methylguaiacol, 4-methylguaiacol, 3-methoxycatechol, 4-ethylguaiacol, 2,6-dime-thoxy phenol, and 2,6-dimethoxy-4-methylphenol
was 5.376—6.265, 0.418—0.487, 1.565—1.824, 0.369—0.431, 1.248—1.455, 0.582—0.678, 0.673—0.784, 1.966—2.291, 1.541—

1.797 mg/mL. Conclusion The established method is simple, accurate, and reproducible, which can be used for the quality control

and evaluation of HFL.

Key words: Honghe Fujie Lotion; GC; fingerprint; furfural; 5-ketohexonitrile; guaiacol; 5-methylguaiacol; 4-methylguaiacol,

3-methoxycatechol; 4-ethylguaiacol; 2,6-dimethoxy phenol; 2,6-dimethoxy-4-methylphenol
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Table 1 Relative retention time of 13 common chromatographic peaks of 20 samples
N AR R

B T W2 Ws W4 s e W7  Ws o G100 B B2 G
S1 0.238 0360 0.476 0.645 0.835 1.000  1.194 1206 1314 1337 1429 1.578 1.630
S2 0.237 0360 0.477 0.644 0.835 1.000  1.194 1.205 1313 1337 1431 1579 1.631
S3 0.238 0.360 0.476 0.645 0.835 1.000  1.195 1.205 1313 1337 1429 1579 1.631
S4 0.237 0360 0.477 0.644 0.835 1.000  1.195 1.206 1314 1337 1431 1.579 1.631
S5 0.237 0361 0.477 0.645 0.835 1.000  1.194 1.206 1313 1338 1.429 1.578 1.631
S6 0.238 0360 0.476 0.644 0.835 1.000  1.195 1.205 1313 1.337 1431 1579 1.632
S7 0.237 0360 0.475 0.645 0.835 1.000  1.194 1.205 1314 1337 1429 1.579 1.631
S8 0.238 0.361 0.476 0.644 0.835 1.000  1.195 1.206 1.314 1338 1.431 1.580 1.631
S9 0.238 0360 0.476 0.645 0.836 1.000  1.195 1.205 1314 1337 1431 1579 1.631
S10 0.237 0360 0.477 0.644 0.835 1.000  1.194 1.205 1.313 1338 1.430 1.579 1.631
S11 0.238 0.361 0476 0.645 0.835 1.000  1.195 1.205 1314 1338 1430 1.579 1.632
S12 0.237 0361 0477 0.645 0.834 1.000  1.194 1.206 1.314 1338 1.430 1.578 1.631
S13 0.237 0360 0.476 0.645 0.836 1.000  1.195 1.205 1313 1338 1430 1.579 1.632
S14 0.238 0.360 0.475 0.645 0.835 1.000  1.194 1206 1314 1337 1429 1579 1.631
S15 0.237 0361 0477 0.645 0.835 1.000  1.196 1.206 1.313 1338 1431 1.579 1.631
S16 0.238 0.360 0.477 0.646 0.836 1.000  1.194 1.205 1313 1338 1431 1.579 1.631
S17 0.237 0361 0476 0.645 0.835 1.000  1.195 1.205 1313 1337 1429 1578 1.631
S18 0.238 0.360 0.475 0.646 0.835 1.000  1.195 1.206 1314 1338 1.431 1.580 1.632
S19 0.237 0361 0475 0.645 0.835 1.000  1.194 1.205 1313 1337 1430 1.578 1.631
S20 0.238 0.360 0.476 0.645 0.835 1.000  1.195 1.206 1314 1339 1430 1.580 1.632
RSD/%  0.13 0.09 0.13 0.08 0.05 0.00 0.05 0.03 0.04 0.04 0.05 0.04 0.04
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Table 2 Relative peaks areas of 13 common chromatographic peaks of 20 samples
N HIRH AL

B e W2 W B4 s ko) W7 s o IR0 B 12 G
S1 0952 0.390 2.893 0.252 0.350 1.000 0285 0.875 0242 0496 1.065 0.871 0.734
S2 0942 0.396 2902 0.257 0.360 1.000 0294 0.861 0242 0.511 1.094 0.859 0.758
S3 0933 0.397 2901 0.259 0.369 1.000 0293 0.891 0249 0.514 1.084 0.883 0.726
S4 0925 0.386 2.793 0.253 0.347 1.000 0287 0.874 0244 0497 1.061 0.868 0.736
S5 0.929 0.381 2.784 0.248 0.354 1.000 0.286 0.855 0240 0.503 1.054 0.859 0.733
S6 0931 0.381 2779 0.248 0.352 1.000 0.286 0.879 0239 0.503 1.050 0.873 0.728
S7 0935 0.390 2.850 0.253 0.355 1.000 0.288 0.872 0243 0.506 1.070 0.869 0.731
S8 0.927 0.391 2904 0.251 0.357 1.000 0283 0.873 0244 0497 1.062 0.864 0.732
S9 0932 0.394 2900 0.256 0.358 1.000 0292 0.864 0241 0.508 1.086 0.862 0.755
S10 0933 0.392 2901 0.258 0.361 1.000 0291 0.886 0247 0.521 1.091 0.881 0.734
S11 0925 0.384 2.807 0.252 0.352 1.000 0285 0.877 0243 0499 1.068 0.864 0.741
S12 0.929 0.383 2.884 0.247 0354 1.000 0284 0.859 0242 0.506 1.054 0.869 0.726
S13 0931 0.38 2.879 0.249 0355 1.000 0.288 0.861 0238 0.504 1.063 0.863 0.728
S14 0940 0.394 2843 0.251 0.351 1.000 0.287 0.870 0242 0.507 1.072 0.866 0.736
S15 0956 0.397 2.884 0.250 0.348 1.000 0285 0.879 0244 0496 1.066 0.861 0.739
S16 0947 0.392 2836 0.256 0.359 1.000 0291 0.864 0246 0.504 1.086 0.869 0.748
S17 0936 0.393 2.884 0.257 0.362 1.000 0292 0.888 0245 0.512 1.091 0.873 0.727
S18 0922 0.384 2.896 0.255 0.349 1.000 0.283 0.876 0243 0493 1.083 0.872 0.739
S19 0928 0.391 2.881 0.246 0.356 1.000 0.287 0.867 0241 0.513 1.056 0.869 0.723
S20 0.937 0.388 2.873 0.249 0353 1.000 0.281 0.873 0237 0.508 1.058 0.863 0.728
RSD/%  0.96 1.33 1.48 1.54 1.51 0.00 1.28 1.12 1.18 1.43 1.33 0.76 1.30

—_

&+ 0

Fig.1 Fingerprint of 20 batches of HFL and its reference fingerprint (R)

i
t/min

0

v

1 20 it HFL GC 5 Eit R B BIELEIE (R)



¢ $# Chinese Traditional and Herbal Drugs %5 50 % 25 16 3 20194 8 A

* 3837 ¢

0.998. 0.968. 0.989. 0.958. 0.962. 0.939. 0.998.
0.921. 0.993. 0.979, #FHJ HFL ()i & tLEfasE
24 ZHRPEENE

241 GREERIPE $% “2.17 TUN A& AT

M5, 3BT G0 R A . 4R
B FE AT €0 3 U 43 2 B I e, TR A 0T R o Y R R
HFL A8 it A7 1 £tk ] DL I 2,

242 LMEXRFRFEH I “2.2.17 DU EER

A
3
11
6 12
5 | 10 A 13
N I ) J\ l I r\ L b
B
l\ 3
. H . 1
6\ [ 10 12 13
M L ; 7 1 ﬁ
Y (LU RTINS | . U I VRN | I VORI A M_,\.L_M.._Ar-hmmLu_L,u‘u\JL.AM,I mk,,bhjLLJL,WJ\A,.WMJL
0 5 10 15 20 30 35 40 45 50

3B 5-5-MAEECH 6-BAIKE)  7-5-HEBEIAR  8-4-HEGAIAR 10-3-FEELE M 11-4-
LEEBBIA  12-2,6- ~HHEERM  13-2,6- — HEAIE-4-HHIEW)
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11-4-ethylguaiacol 12-2,6-dimethoxy phenol 13-2,6-dimethoxy-4-methylphenol
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Fig.2 GC of mixed reference substances (A) and HFL (B)

TR A 1 mL, & 1. 5. 104 25, 50, 100 mL
B, MOEmBEREZE, %Y, #BARYIRE
W EE R0 ROV 43 AERE 1 pl, HIEREE (O
XTUETHIAR (4D KRG TAERNZ:, 15383777 55
JuBfE 4=1210.82 C—535.18, r=1.000 0, &y
0.059 7~5.966 6 pg; S-FAFECHE 4=1 193.78
C—629.90, r=0.999 7, Z&M:VEl 4.6~463.7 ng;

EIARE 4=1101.09 C+11.02, r=1.0000, kit
JaH 0.017 4~1.736 6 pg; S-FIEEAIAH 4=
993.12 C+519.63, »=1.000 0, Z&4:JEH 4.1~409.9
ng; 4-FERAEIAKRE 4=1 010.17 C+396.34, r=
0.999 8, £itTEH 0.013 9~1.386 4 ug; 3- A IEAL
K H A=1005.07 C—751.59, r=0.999 9, £itiE
6.5~645.5 ng; 4-ZIETAIARE 4=991.97 C+
476.60, r=0.999 8, Z&PEJuF 7.5~746.7 ng; 2.6-
THSEIE TR A=1210.82 C—583.75, r=0.9999,
e PEVEFE 0.021 8~2.181 9 pg; 2,6- — I FE-4-H 3t

Wy A=1165.62 C—415.33, r=0.999 8, £:E[H
0.017 1~1.710 6 pg.

2.4.3 KSR B “2.2.17 WUNRA XTI G i
B mL, B 10 mL &b, I mEmEEZ
B, $85), BB EEEREIE . 7R 1 uL,
HEAEHERE 6 WK, THEBERE . S-FRIE O, EEIARE .
S-HEBAIARR . 4-FEEOIKRE . 3-FFEIEA R
Wy 4-2FE@AIKRE . 2,6- - FHEIEZRE A 2,6- - H
SAE-4- TR IRy 9 A pl oy W TRIAR A SB[ RSD, 45
FIHIN 0.25% 0.14%. 0.36%- 0.54%. 0.64%-
0.68%- 0.49%. 0.72%- 0.92%. &5 F3 HIZEHE 2
&R AT

244 FaEtEiRse  BUHFL FESH(SD, #%E“2.2.27
TR 7 4 X I, 200 T 04 24 4. 84 12,
24 h, 1E “2.17 TUEE KA FIATIE, TR
S-HAFE O @EIKRE . S-FA@AIKRE . 4-H &
BT 3-FEIEA K W 4-ZFE @R, 2,6-
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TSR SIR AN 2,6- — FARSE-4- FE R 9 ANy
U THT AR i SAE ) RSD, &5 550318 1.29%. 0.85%-
0.98%-0.72%- 1.27%- 0.92%- 0.93%- 1.05%- 1.67%,
48 BRI IR WAE 24 h WIEEARREE, W LU 2
M FHE.

2.4.5 EEMRIE HBUHFL A5 (S, #2227
TR I AT 6 B Vs, 78 “2.17 i
WA AT E, THEERE . S-EHEECNE. Ba)
Ky 5-HIEEEIARE . 4-FIEEEIARR . 3-F &M
SRR By 4-LHEOIREY. 2,6- — HF E LK E
2,6- — WA B -4- LR 9 AN RRo &R B 1)
RSD, ZER551N 0.82% 0.54%- 0.77%- 0.36%-
1.02%-+ 0.84%. 0.71%. 1.22%. 1.08%. %55 %
ZE TR E R R AT

2.4.6  JNFERENGREE  EX SIS & &% HFL (S1),
KR 6 4y, M 05mL, B 10 mL ST, ¥
IO “2.2.17 TURNIRA MRS g S IR OE R, 1%
“2.2.27 BUR J7 i & AR s, REE, IR

9 NI EISR [ RSD. 4551, fERE. 5-FR3E
O WOIAKRE . S-FAIEE@AIKRE . 4-FIE @R
Wy 3-FREIEAN IR My, 4- LR @AIART . 2,6- - F
SAIEIRI AN 2,6-— H AR Bk -4- F Ry 24 (RO 3R 43
5N 99.9%. 98.8%- 99.6%- 99.3%. 99.6+ 99.4%.
99.3%- 99.5%- 99.0%; RSD 73514 0.07%- 0.41%-
0.18%-0.72%- 0.37%- 0.62%- 0.44% 0.48%- 0.52%.
2.4.7 FESIE OHX 20 #ik HFL #E4, %8 “2.17
Tt 2R T e il e, 5K 3. 20 #HEFE
HORREE . S-BRZE UG . AR, 5-HIEEAIAE
4-H B OIARE) . 3-H A4 R W 4- 2B
Wy 2,6-— AR KR A 2,6-— H 4 J-4- F L 2 iy
()R B R FE 73 9N 5.376~6.265 mg/mL. 0.418~
0.487 mg/mL. 1.565~1.824 mg/mL. 0.369~0.431
mg/mL. 1.248~1.455 mg/mL- 0.582~0.678 mg/mL.
0.673~0.784 mg/mL. 1.966~2.291 mg/mL. 1.541~
1.797 mg/mL, H Ao & B m . 45 R Rz
7= it Jo BTN

&3 HFL #@$ 9 Ml SHUELER (n=3)

Table 3 Results of content determination of nine constituents (n = 3)

JR 58U/ (mg-mL™")

5 - 5-H 3 SOIAE S-HFEE  4-HEE -HAR 4-2F8E 26 "HE 26-HEHE-
o T BUA QAR 4R H BIKH SN 4-HHOK
170901 5.967  0.469 1.719 0.410 1.386 0.646 0.747 2.182 1.711
170902  5.669  0.441 1.650 0.394 1.331 0.639 0.727 2.096 1.643
171105 5.807  0.456 1.685 0.402 1.358 0.633 0.732 2.138 1.677
171106 6.027  0.464 1.754 0.423 1.429 0.629 0.718 2.204 1.694
171107 6202 0.487 1.806 0.427 1.455 0.678 0.754 2.041 1.797
171109 5.490  0.427 1.618 0.369 1.291 0.594 0.673 2.007 1.574
171110 5435 0.423 1.582 0.373 1.261 0.588 0.680 1.986 1.665
180307 5.639  0.438 1.641 0.387 1.310 0.627 0.739 2.062 1.617
180308  5.907  0.455 1.737 0.406 1.362 0.635 0.734 2.145 1.682
180309 5.612  0.437 1.625 0.386 1.304 0.608 0.703 2.052 1.609
160520  5.790  0.450 1.690 0.398 1.344 0.610 0.725 2.117 1.660
160521  6.152  0.478 1.791 0.414 1.400 0.666 0.770 2.250 1.764
170903 6.265  0.482 1.824 0.431 1.440 0.671 0.776 2.160 1.739
171024 5430  0.422 1.581 0.373 1.262 0.588 0.680 1.987 1.558
171021 5376 0.418 1.565 0.377 1.248 0.582 0.687 1.966 1.541
171033 5.583  0.434 1.634 0.383 1.297 0.604 0.699 2.291 1.601
171036 5.848  0.459 1.702 0.399 1.348 0.652 0.710 2.124 1.557
171039 5.556  0.433 1.598 0.382 1.275 0.602 0.696 2.031 1.593
180201  5.732  0.446 1.668 0.390 1317 0.621 0.784 2.073 1.625
180202 5.866  0.451 1.707 0.403 1372 0.614 0.706 2.268 1.728
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