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Abstract: Objective To establish a GC-MS fingerprint of “sweating” treatment and determination method of main components in
Longnaozhang (Cinnamomum camphora chvar. borneol) before and after the “sweating” treatment. To optimize the best “weating”
conditions and evaluate quality of C. camphora chvar. borneol before and after “sweating” treatment with GC-MS metabolomics,
which provides the basis for further research. Methods The method of “sweating” was applied to the leaves and branches of the fresh
C. camphora chvar. borneol by direct stacking. A method for the content determination of d-borneol in C. camphora chvar. borneol

before and after “sweating” was established based on GC-MS. Chinese Medicine Chromatographic Fingerprint Similarity Evaluation
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System (2012 edition) and NIST17.L standard mass spectrometer library were used to construct “sweating” fingerprint and conduct
qualitative analysis of similarity of common peak. Multivariate data analysis was performed on the components of C. camphora chvar.
borneol before and after “sweating” by SPSS 19.0 software, Origin 2021 and SIMCA 14.1 software. Results The “sweating” 4 d,
15 C, RH 60% (S5 group) was confirmed as the optimal condition. The content of d-borneol was significantly higher than that in
“non-sweating” S10 group. The types and contents of compounds were different between “sweating” and “non-sweating” groups, and
between different “sweating” groups. A total of 9 common peaks were identified, namely o-pinene, camphene, a-phellandrene,
eucalyptol, camphor, d-borneol, B-caryophyllene, a-humulene, y-himachalene. The similarity of 10 batches of samples was greater than
0.982. Altogether 10 metabolites differed before and after “sweating”, with up-regulated d-borneol and camphor, down-regulated
terpinen-4-ol and other compounds. Conclusion “Sweating” can increase the content of d-borneol, which can solve the problem that
has low production of Borneolum to alleviate the current shortage of resources. The established GC-MS fingerprint and method of
determining content of d-borneol are convenient and feasible, with good reproducibility, and high precision of the instrument.
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Table 1 Orthogonal experiment factor levels, experimental

design and results for “sweating” of C. camphora chvar. borneol
(Xts,n=3)

WS IRE/C BE/% BHEGd A d- Tl /%
S1 10(1)  40(1) 2(1) (1) 0.58640.025
S2 10(1) 602 4(2) () 0.675+0.040
S3 10(1) 80(3) 63) (3) 0.721+0.061%
S4 15(2) 40(1) 4(2) (3) 0.646+0.030
S5 15(2) 602 63) (1) 0.75840.048"#
S6 15(2) 80(3) 2(1) (2) 0.654%0.046
S7 203)  40(1) 6(3) (2) 0.67940.027
S8 203) 602 2(1) (3) 0.65410.041
S9 203) 80(3) 4(2) (1) 0.675+0.026
S10 - - - —  0.604%0.025

S1~S9 Jy “RiT” 4, S10°4 “HRKIT” A 572 AR AL
"P<0.05; 5 SI1 Lb4k: #P<<0.05 #P<0.01

S1—S9 are the “sweating” group, S10 is “non-sweating” group; “P <
0.05 vs blank control group; *P <0.05 *#P<0.01 vs S1
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Fig. 1 GC diagram of d-borneol control (A) and S5 test
product solution (B)
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Fig. 2 GC-MS superimposed spectrum of “sweating” C.
camphora chvar. borneol (A) and GC-MS control spectrum
of “sweating” and “non-sweating” C. camphora chvar.
borneol (B)
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freteglEE k. 456K 3 o8, S6 1 S8 & f
B-KM- s, HAhZTS; S1. S4 SfHam, HAhd
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Table 2 Compounds and relative contents of common peak
WS #/min W& 7313 U
S1 S2 S3 S4 S5 S6 S7 S8 S9
1 4.60  o-JRME CioHis 373 402 329 394 176 265 269 195 1.42
2 484 BN CioHis 192 256 219 202 123 1.62 1.71 130  1.05
3 560  o-7KfTM CioHis 303 400 3.8 306 197 294 232 234  1.60
4 6.02  FZMHE  CioHisO  11.03 4.82 4.78 3.88 2.61 3.55 2.93 2.87 2.12
5 775 ik CioHisO  7.77 1213 11.87 1095 1400 1218 1161 1243  12.00
6 8.06  d-JEfi CioHisO  52.09 5813 6043 5765 6836 6232 6816 67.68  69.80
7 11.61  B-Ffri  CisHo 348 349 363 374 355 386 291 313 563
8 1204 o-#HEM  CisHa 1.60 1.55 1.61 1.59 1.42 1.57 1.19 129 221
9 1257 T&HME CisHas 217 237 234 206 216 217 1.45 173 3.04
%3 S1~S10 42 GC-MS 55 ELHEMLE
Table 3 Similarity of GC-MS fingerprints of SI—S10 groups
Be FHALLE
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R

S1 1.000  0.982 0.997 0999  0.982 0.998 0998 0997 0997 0989  0.999
S2 0.982 1.000 1.000  0.998  0.998 0.998 0997 0997 0982 0982  0.998
S3 0.997 1.000 1.000  0.998  0.998 0.999 0998  0.998 0.998 0984  0.999
S4 0.999  0.998 0.998 1.000  0.998 1.000  0.999  0.998 0.997 098  0.999
S5 0982  0.998 0.998  0.998 1.000 0999  0.999 1.000 0999  0.983 0.999
S6 0.998  0.998 0.999 1.000  0.999 1.000 0999 0999 0999  0.986 1.000
S7 0998  0.997 0998 0999 0999  0.999 1.000 1.000 0999  0.983 0.999
S8 0997 0997 0998  0.998 1.000  0.999 1.000 1.000 0999  0.983 0.999
S9 0.997  0.982 0.998 0997 0999 0999 0999  0.999 1.000 0989  0.999
S10 0.989  0.982 0.984 0986  0.983 0.986  0.983 0.983 0.989 1.000  0.988
R 0.999  0.998 0.999 0999  0.999 1.000 0999 0999 0999  0.988 1.000

2.6 HIUBURSHT

2.6.1 JZIRFEF M (hierarchical cluster analysis,
HCA) ¥ “RA” A1 R it A g
AR SPSS 19.0 Bffbrf, R LEIBREREAT

J7 MR EE 3T HCA RSB0, 458 WK 3.
YT RREE N 4 B, HCA TR “RiF”7 K
fisitE oA 5 2%, S2. S3 H—35, S6. S4. S7. S8.
S9 —3, S1. S10. S5 & K—3%K,
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Fig. 3 Cluster analysis of 10 batches of samples
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44.53%. 41.35%. 12.18%, BT ETEREN
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8B (E 5. BFEmaRl, §E1 (o
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Table 4 Eigenvalues and variance contribution rate

NN MG AR FEHCT T RN
At TEM BRTTEN Gt T1E% RRTTE %
I 4008 44.530 44530 4008 44530  44.530
2 3722 41350  85.880  3.722 41.350  85.880
31096 12180  98.060 1.096 12.180  98.060
4-
3ﬂ
= 2
>
1_
0,
A e 2

PCA
B4 EHHEFEAE

Fig. 4 Scree plot of principal component factor
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Fig. 5 Loading plot of principal component factor
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9 VTR IIARHEAE . 32 R AT IR 45 2 B T
CRKRTT HE¥ R HAFE—EE R A,
10 Ik “ &7 BiEREARE 73 ik 5 98, Horb S4. S6~
S9 A—3, S2. S3 H—, SI. S5. S10 ¥ AH—
kK, 4Ry “2.6.17 BUFRESHT—H.
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Fig. 6 Score of PCA
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zvs+0.170 zve—0.345 zv7—0.315 zvs—0.288 zvo

12=0.307 zvi+0.330 zv2+0.309 zv3+0.341 zva—0.272
zvs—0.341 zv6+0.339 zv7+0.374 zvs+0.375 zvo

¥3=-0.181 zv1+0.056 zv2+0.079 zv3+0.096 zv4+0.525
zvs+0.620 zve+0.288 zv7+0.272 zvg+0.361 zvo

y=0.4453 y1+0.413 52+0.121 8 y3
2.7 R “%5F” GC-MS RFBZF SR
271 PR SHARTUACEE  SCIRFEAR “1.37
T, ARSI KT S5 e “ R i, Ik
CRITTHE KRR AR ES . R EEGE
ATEENE, “RITT ALER AR RILE 34 6. 9d SFATHURE
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Table 5 Differential metabolites of “sweating” and “non-sweating” group
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o-thujene 0 1.095 s 0 1.095 RA-BIEAEE 0 1.158
iy 0 1.095 FERER  0.004 1.054 (E)-y-atlantone 0 1.092
4- R N FE 2R 0 1.056 HRERm 0 1.054
y-HA M 0 1.095 4-TIEEE 0 1.095
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