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Comparison of Component Differences in Chenxiang( Aquilariae Lignum Resinatum) from
Different Formation Parts Obtained by Artificial Induction Method
by HPLC Fingerprinting and Che mometrics

LI Jiao',YU Liangwen”* LAN Baoheng' ,LI Zhangyuan'  WANG Tianci' ,YANG Yang' ,MA Rong' ,WU Zeqing'
(1. School of Pharmacy , Xinxiang Medical College , Xinxiang 453003 , Henan , China;
2. Research Institute of Dongguan Guangzhou University of Traditional Chinese Medicine , Dongguan 523007 , Guangdong, China;
3. Guangdong Yunfu Vocational College of Traditional Chinese Medicine, Yunfu 527300, Guangdong, China;
4. Science and Technology Innovation Center of Guangzhou University of Traditional Chinese Medicine , Guangzhou 510405 , Guangdong, China)

Abstract : Objective Identification , content determination and characteristic spectrum analysis of different Chenxiang( Aquilar-
iae Lignum Resinatum) components obtained by artificial induction method were carried out using thin layer chromatography
(TLC) and high performance liquid chromatography (HPLC) to evaluate the quality and quantity of Chenxiang( Aquilariae Lig-
num Resinatum). Methods This article used chloroform — ether(10:1) as the developing agent to perform TLC identification on
this batch of Chenxiang( Aquilariae Lignum Resinatum) samples. Content determination and characteristic spectrum were per-
formed using HPLC under the following chromatographic conditions. Waters Symmetry Shield™ RP18 column (4.6 mm x 250
mm,5 um) was used. The acetonitrile 0. 1% formic acid water was as the mobile phase. The column temperature was 30 °C.

The flow rate was 0.7 mL « min .

The detection wavelength was 252 nm. The injection volume was 10 pL. Finally, similarity
evaluation , Principal Component Analysis( PCA) and Orthogonal Partial Least Squares Discriminant Analysis( OPLS — DA ) were
used to screen for chromatographic peaks that caused significant differences in different parts( trunk and branch). Results The re-
sults of TLC showed that the spots of the Chenxiang( Aquilariae Lignum Resinatum) samples were basically the same as those of
the control herb. Examining the test product under the UV lamp at 254 nm, it was found that the color of the sample spots was
more obvious in the branch than that in the main trunk when the R, value was 0.38. The content determination results showed
that the content of agarotetrol in Chenxiang ( Aquilariae Lignum Resinatum) samples from different aroma forming parts ranged
from 0.02% to 0.58% ,and the average content of agarotetrol in the branches was higher than that in the stems. The characteris-
tic spectrum results showed that there were 6 common characteristic peaks in the Chenxiang( Aquilariae Lignum Resinatum) sam-
ple,with a significant difference in the peak area of agarotetrol. Except for No. 4,No. 9,No. 12 and No. 13 the content of agar-
otetrol in the branches of the other groups was higher than that in the trunk. The similarity value of Chenxiang( Aquilariae Lignum
Resinatum) trunk was between 0.842 and 0.999 ,and the similarity value of Chenxiang( Aquilariae Lignum Resinatum) branch
was between 0.901 and 0. 994 ,indicating a good branch similarity effect. The results of PCA and OPLS — DA analysis by chemo-
metrics showed that peak 4 and peak 6 were the symbolic components of the quality difference of Chenxiang( Aquilariae Lignum
Resinatum) aroma. Conclusion The present study comprehensively and effectively analyzed the chemical components of Chenx-
iang( Aquilariae Lignum Resinatum) samples obtained from the trunk and branch parts using TLC, content determination and
characteristic chromatographic fingerprint analysis methods under the same artificial induction method. Apart from some samples
showing significant individual differences,the Chenxiang( Aquilariae Lignum Resinatum) samples from the branch parts demon-
strated more pronounced aroma effects, which provides a basis for future optimization of methods and in — depth research on aroma
mechanisms.

Keywords ; Chenxiang( Aquilariae Lignum Resinatum) ; TLC ; HPLC ; chemometrics ; PCA ; OPLS - DA
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(352l) - L[ Sigma — Aldrich 23] ; L1 (43 Hral) - Kt
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2 X®WHE
2.1 %7
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farva i A A A
2.1.2 sRAMERGHE  BUUEXIRZH 0.5 g, [Fk
R B2
2.1.3 FEE#LFE W EARWFNER A 10 wl, 535 5
TIAl—fEfE HSGF254 WiZM b, LA =AW bt - ZEE(10: 1) R
JEITF, eI, i, BT, 5% AR KT (365 nm Al 254 nm)
TR
22 £EME
2.2.1 &EEFHLEAZA%ERARELSE G54 Waters Symme-
try Shield™ RP18 (4. 6 mm x 250 mm,5 wm); i 3 M: Z JE
(A) —0. 1% WK (B) , LEIBBEIE [ 15% 20% A (O ~ 10 min) |,
20% ~23% A (10 ~ 19 min) ,23%33% A (19 ~21 min) ,33% A
(21 ~25.1 min) ,95% A(25. 1 ~35 min) ,95% ~15% A (35 ~40
min) ] ;%54 :0.7 mL « min " HER .30 °C AR 10 WL RN
Pt :252 nm, FISHRECE A U EEVETT R AL T 6000,
2.2.2 BHXRERGHE BASBAR (I =Z5H) £ 0.2
g MEMRE , B IEHER P, R A B 10 mL, B E
i, RIL0.5 h A AL (D3 250 W4 40 kHz) 1 h, e,
PRPRE R, ] OB R IR A B R PR S oA, I RV R
o, USRI, BVAS, )& G R DTS R VA TR 0. 22 pum BAL
PR IR, TEARE A A
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2.3.7 AeFEDik K% R B S B TUE A 6
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T 45 R 0 A, T 58045 20 T A DY 1 SF 2 0AE ] i 256 oy
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RS B, HPLC 5% B LG XX 18] 3 % 1,
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MRRAEREN A , 10 5% HPLC RRAEEE . R 25 ik s &
TEAHRLEE PP R 4892012, 130723 Jit (AR fRIFRAH L EE AN 3R
ot ) AT R R AL B, 1 B B10\ T10 €83% g 2 IR IEE , %
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B (I S) o 15 T8 4 S BT AT DU I AR5 AR 0, G55 B e IR
TE— B 2B L n] DL e 1) T, ] DL R 4 %59
T2 5 13 SZ2Ah, AR AW ST U R & e Y T
T, IR 2 26 ETTAEAE Al RAIE P 08 e U A BRI 2Y
F+ HPLC 3 1&] . WA 0T XN - X 4.

#1206 HEAEM P UIA TORE & B (n =3)

o ‘?ﬁ%‘[%l@/ﬂ‘\% oy ‘iﬁ%‘l%l@%‘?/z‘%
(%) F R (%)

T1 0.02 Bl 0.18

T2 0.10 B2 0.17

T3 0.06 B3 0.06

T4 0.25 B4 0.05

T5 0.10 BS 0.22

T6 0.08 B6 0.49

T7 0.05 B7 0.11

T8 0.26 B8 0.26

T9 0.04 B9 0.03

T10 0.54 B10 0.51

T11 0.17 Bl1 0.58

T12 0.45 B12 0.26

T13 0.37 B13 0.24

2 YRR AL I g T AR
I I TRIAY (mAU)
23
1 2 3 4 5 6

UUEPURE  45.555
XJHR 73.589 11.745 13.097 25.845 6.889 88.761
T1 4.432 2.240 5.106 9.338 2.739 13.395
T2 16.595 8.760 15.816 33.545 3.552 61.998
T3 9.701  3.306 7.283 28.996 6.658  92.605
T4 37.870  5.399 18.439 22.572 6.310 92.324
T5 15.911 1.302 14.216 17.526 2.618  76.059
T6 13.611  3.553  9.621 16.517 6.768  31.305
T7 9.913  2.545 8.019 20.495 1.507 73.873
T8 35.820  6.478 12.701 55.684 10.276 142.660
9 10.215  2.735 4.677 17.014 2.282  25.047
T10 73.550 11.897 37.906 85.983 7.788 212.330
T11 23.318  3.708 15.662 31.259 6.125 93.578
T12 57.878  7.254 31.355 75.237 8.493 156.274
T13 47.402 18.460 27.847 80.758 9.950 215.371
B1 26.941 14.813 18.608 55.719 10.754 162.210
B2 25.274 10.820 13.625 38.326 4.914 93.933
B3 11.616  6.330 11.438 29.020 2.504 83.267
B4 8.950 1.006 4.807 13.432 1.564 31.983
B5 32.075 5.308 19.144 43.316 9.339 129.783
B6 68.233  8.430 42.052 72.628 21.422 319.855
B7 19.462  6.934 11.935 22.960 2.668  74.489
B8 37.022 24.046 14.233 52.634 4.815 108.069
B9 6.724  2.554  5.427 11.336 2.732 26.732
B10 86.135 14.421 27.788 90.410 11.814 282.225
B11 83.248 15.186 12.949 89.453 11.556 206.495
B12 35.825 14.818 16.493 59.899 6.976 104.810

B13 31.695  9.153  8.225 48.304 8.041 111.223

3.3.2 AAMUERA  RASA RO B IETE AR D0 2 IR B i, ik
ATHRAUEE DA, ARABLE AT AR BAS [t ORE i [ 25 J o AR A 26
e HHAAS b b A AR B, 25 2R W3R 30 A M SRR W,
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26 ALHUERER A9 T AL 0. 842 ~0. 999, S AHLEE A
0.901 ~0.994, FHIVLHE R T T 5 3T Al BEAFTE — € BO B
ZE5 QT B O B U S BT (9 N R dh R, T ET T IR SRR

FHSE T
#3026 HRE AR PP S
R AL P i FERLE
Tl 0.842 BI 0.957
T2 0.908 B2 0.990
3 0.989 B3 0.965
T4 0.910 B4 0.901
5 0.981 B5 0.986
T6 0.913 B6 0.985
7 0.986 B7 0.979
8 0.994 B8 0.957
9 0.890 B9 0.955
TI10 0.999 B10 0.994
T11 0.996 BI1 0.989
TI2 0.999 B12 0.970
T13 0.982 BI3 0.950

U 6 (B RS IR AL, W T FRAS K, 4 B FE v, Ho (P AR N
FOFLANE 25 00) (2020 4R ) b RS I RRIE I, Bk 3 54 5.8
512 5 13 SR, AR s TR T E T,
BB R 6 S5 IR (S) , 43 S350 At A 0 () R Xof 47 B8 s ]
FRIVRE e e T, 25 SR 45 A e (g AR X 87 B 1) RSD < 2%, 314
WA R X AR RSD 25 S8 K, SIS A £ T ML T
[l —fb# i S R EFR R A A U RSD,
W4,

3.4 (EFEFEFEMN

3.4.1 R4 44T (PCA) R i iy s T ARUERC A s oE AL
KhFR)S S A IBM SPSS Statistics 27. 0 /4, 3647 F 80508, W
F5.F6, A1 MBI ZTTEREE 78. 082% , REfp U ER
U RHE B RS A R (5 8., 45 A i A B (I ST XN B 5 -
A) G GBI A F RS IEAT I . BT AR R T & AR
OO AT BT R/ NFI T ), BB R R 3R 5 RS AH G
MR R 6 I, 4 g 6 X A 1 STk R, AR R
FLEAA W] LA KRR S R AL 27 53 5 20 T i AR S, X
YR BRI E T R T EEF N EEF R,

BT 26 HEFE ALY 6 DL IR IE TR A Excel 248
P, AL SIMCA 14 1 B4 26 HEUTT 2044 B Sl AT 16 A4 AR %
WA TR FRCR A JE M BB PCA 2908, I3 — 4k J5 5 BE 4% Par BRIA
SR (Autofit) , fHH TTXX K] 5 - B Bk, 5 & 8l R°X =
0.9>0.5.Q° =0.678 >0. 5, 15t WA 71 481 & ofie o A 1 95 70 A
AT, MWIBRTUXXIE 5 - B HA[ LB K EB AR AR ¥ 7E 95% 1Y
BEXE AN, Rt 2R 90% >85% , MTCME I

PCA ¥ L E &R UL FE Y R, &% #1768 W W
OPLS — DA 47
3.4.2 ERApFZAZRE - FIA 5 (OPLS -DA)  1E T

I3 M ER L, X 26 HRTTAFFEGL 6 DA AT A B Y
OPLS — DA BRI 73 Hr , G 1 i1} 51 762 4 1] 22 S R 9 €38
W, OPLS — DA R = 202 PR A8 b 20 PR A Ay A 48 Ok T
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P22 SR 1, BEASTE IR B ) B AR AR % 28 S ML, DL 4
TP 6 — A, 2% JE 5l A 1 BB 3 2 L4, AP A BT
¥4 OPLS — DA BRI IE ( B A 36 n =200) , 4551 Won
R® fIAHL Y ARl 0. 166 < 0. 3, B i #5719 OPLS -
DA BERILERATEE; Q° A Bk Y SiliE o - 0. 236 <0, %W
Pk f OPLS — DA BERURAEFE 3 B ILA BL G, BN B 1 47,
L3 7 X E6 - B,
Fod 26 HORE S LA AR XIS T % RSD {i

[[: 353 1 2 3 4 5 6
Tl 0.331 0.167 0.381 0.697 0.204 1.000
T2 0.268 0.141 0.255 0.541 0.057 1.000
T3 0.105 0.036 0.079 0.313 0.072 1.000
T4 0.410 0.058 0.200 0.244 0.068 1.000
T5 0.209 0.017 0.187 0.230 0.034 1.000
T6 0.435 0.113 0.307 0.528 0.216 1.000
T7 0.134  0.034 0.109 0.277 0.020 1.000
T8 0.251 0.045 0.089 0.390 0.072 1.000
T9 0.408 0.109 0.187 0.679 0.091 1.000
T10 0.346  0.056 0.179 0.405 0.037 1.000
T11 0.249  0.040 0.167 0.334 0.065 1.000
T12 0.370 0.046 0.201 0.481 0.054 1.000
T13 0.220 0.086 0.129 0.375 0.046 1.000
Bl 0.166 0.091 0.115 0.343  0.066 1.000
B2 0.269 0.115 0.145 0.408 0.052 1.000
B3 0.140 0.076  0.137 0.349 0.030 1.000
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