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Comparison of Effect of Ancient and Modern Processing Methods on Chemical Components of
Lilii Bulbus Decoction Based on UHPLC-Q-Orbitrap HRMS
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SUN Mengmei, ZHANG Yake
(School of Pharmacy, Henan Engineering Research Center of Chinese Traditional Medicine
Special Processing Technology, Henan Engineering Technology Research Center for Integrated Production of
Chinese Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China)

[Abstract] Objective: To compare the effects of different processing methods in ancient and modern
times on the chemical components of Lilii Bulbus decoction, and to provide experimental support for the origin
processing, decoction piece processing and clinical application of this herb. Method: Ultra high performance

liquid chromatography tandem quadrupole electrostatic field orbitrap high resolution mass spectrometry (UHPLC-
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Q-Orbitrap HRMS) was used for structural identification of the compounds using excimer ions, secondary MS
and characteristic fragment ions, and referring to relevant literature and database information. Principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were used to
screen the main differential components, the differential components were quantitatively studied by high
performance liquid chromatography (HPLC) , in order to compare the types and contents of chemical
components in the decoction of different processing products of Lilii Bulbus. Result: A total of 24 chemical
components were identified from the decoction of different processed products of Lilii Bulbus, water extract and
scalding liquid of fresh Lilii Bulbus, including 17 phenols, 5 saponins and 2 alkaloids. Compared with the fresh
Lilii Bulbus decoction, the contents of regaloside A, p-coumaric acid, colchicine and other components in the
decoction of dry Lilii Bulbus processed by scalding method decreased, the content of regaloside C in the
decoction of dry Lilii Bulbus processed by steaming method decreased, and the contents of regaloside A and
regaloside C in the decoction of fresh Lilii Bulbus processed by water immersion also decreased. Compared with
the decoction of dry Lilii Bulbus processed by scalding method, the overall content of components in the fresh
Lilii Bulbus decoction and the decoction of fresh Lilii Bulbus processed by water immersion was higher, the
contents of components in the decoction of dry Lilii Bulbus processed by steaming method was higher, except
for the slightly lower content of regaloside C. Conclusion: Different processing processes have a certain effect
on the types and contents of chemical components in Lilii Bulbus decoction. Scalding process is beneficial to the
preservation of Lilii Bulbus, but can cause the loss of effective components. Compared with scalding method,
steaming method can prevent browning of Lilii Bulbus and reduce the loss of its active ingredients. The
processing method of removing foam after overnight immersion proposed by ZHANG Zhongjing may be more
conducive to the treatment of Baihe disease, which can provide reference for the clinical rational application and
mechanism research of different processed products of Lilii Bulbus.

[Keywords] Lilii Bulbus; ultra high performance liquid chromatography tandem quadrupole electrostatic
field orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) ; principal component analysis
(PCA) ; orthogonal partial least squares discriminant analysis (OPLS-DA) ; traditional Chinese medicine
processing; origin processing; decoction pieces
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Table 1

of fresh Lilii Bulbus

UHPLC-Q-Orbitrap HRMS analysis of decoction of different processing products of Lilii Bulbus, water extract and scalding liquid
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7N min 7§ 3 b= N ) A e m A 2
) " g mists O "
1 WEAR 347 CHO, [M-H]™ 179.0334 179.0343 -5.0 134.9876 GJ.XZ XJ% "
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193.050 9.175.040 1
10 1-0-%F & G EESEHal 10.09 C,H,0, [M-H]™ 237.0758 237.0763 -2.1 163.0395.145.0292.119.0498  XZ.ZJ.SJ.TZ
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Fig. 1 HPLC of fresh Lilii Bulbus decoction (A) and mixed

reference (B)
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il 18 e, A FROE I PR A A TR BT B VR B O
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Xof B i BV R W A X A G R RGE 0
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W, DASERE d R 1 AR AR (X)), W T AU AR AR (Y)
ol bR 2, W2 2,

%2 TAEAMIRHNATEGRSSENEHELRER
Table 2 Study on linear relationship for determination of index

components in decoction of different processing products of Lilii

Bulbus

% 15 5 72 r
FHAFC Y=2125714.56X+6 551.09
2R R
EHAT A Y=3 080 635.84X+211 786.59 0.999 7 0.396 0~4.752 0
Xf 7 R
THAFB Y=294148521X+53773.97 0.9998 0.191 5~2.298 0
FRIKAL 5%

AP /g
0.999 8 0.087 6~1.051 2

Y=2 650 347.28X+15286.17 0.9999 0.110 4~1.324 8

Y=7943 813.07X-11 185.18 0.9993 0.017 5~0.209 4

Y=1381962.41X+432.07 0.999 8 0.020 9~0.250 8

2.6.5 fEE K HUE — s E A B A R
AR, 2.6.1 T (03 A5 4 34 SRR 6 Ik AR
TAHAHC.GER . THEGTAMNEUR . LHE
H B Bk KAl A6k 0 T R A A X A 1 R 22 (RSD) 4353l
] 0.1%.0.6%.0.2%.1.4% .0.1% .0.8% , 7 WAL 25 4%
R

2.6.6 FaE MR E  HUE — LB E A R 0 L
AR, oy B T A R 0.2.4.8.12.24 h#% 2.6.1 T
TOMEAHRE HTEEFOATC AR . EFOS
AKX G E A A B BK Al 8 1 Y
RSD 43518 0.3%.0.3% . 1.5% .0.7%.0.1% .2.7%, %
B A TR TE 24 hINFR EHE R

2.6.7 WEEMIKE  HUE AL EEE G DR &
2.6.3 T J7 5 VAT il £ 6 1 Bl VA WL 4% 2.6.1 101
FTOiE&nNE  HETFTHAECSER. T4
A X F G T EH A BOBKOKANBE S ) 5
438043 9 R 0.10,0.13.0.51,0.01,0.18.,0.01 mg-g"
(LA 25 &1t ), RSD 40 4l 2 0.5%.0.2% . 1.2%.
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2.3%.0.2%.2.8% , KRUZ T EHEEWERLT .
2.6.8 ARG R B R R MR AR R A
Y A RO 6 0y, By 2.5 mLUPY A B A S %
I S5 A RS TR R VGE B L 4 2.6.3 0 T Tk A
MK S VA W, HE 2,60 T T (03 A5 R A, TS AR
BICR SR T EHAH CAER . THATHANE
TR EH AT B RN 7 35 e [l 43 5
7 98.14% . 100.54% . 100.26% . 97.72% . 100.41% .
100.73%, RSD K &K K 1.6%. 1.2%. 0.7% . 1.8%.
0.9% . 1.3% , VEAHEHE DL 5 10 W B 4 Rk
2.7 FEEIE  CEATHNE SO B E G B KR
HARW ZETAHARW K6 T H AR, %
2.6.3 101 T Jy i 4 A A L 4 2.6.1 00T (i A%
PRI E , W 3. {8 JH SPSS 25 #1145 4% A7 RE i 1Y
6 Fft Ji 43 5 i 7 B4k, K B0 HE AT Z-score A5 HE fL
JUBL VR TR R A SRIVERE Sk Y T N CINE R ) |
dity BV Ry A A A 1A AR 2 B D S8 e R SR
MoEt, S5R LIS H A R A T5 B A L, 2
BETHANBRTSER . FAAHAXNEGR .
A B BOKAIE Y & 38 IrREAC, BLRH E 2
HRP SRR Z 5SRET A AR LK, %
HTEAER PSR  FEATA THARTBY
J 3 i, DR R A AR K A, LA R R
Kk 5 H A B R, KR EEE A RO T
HAEWC. THAAGERS EW/D, W iEREA
KR 5 30X 2 B A T IR R .
3 it

7 52 3y 1) ] UHPLC-Q-Orbitrap HRMS *f 7 &
AN TR0 T it B R Bt 7 G K R R R R AT LAY
I3 AT IR 24 B o), B 2 R SRR
Yrodi2ts o R J5 X B A S HL [0 T s Ry 2R AT
PCA F1 OPLS-DA Ab 3, DL % H 32 %2 22 5 i 43, 1
e T A KR VR RN R B R 0 T R 7, A
FAE RSN TR A 22K M i 2 H R
ST 5 AN TS B AR A B IE R X
F VAT PCA FIl OPLS-DA A B, i 41 X = E 22 7
BT AT 22 B0 B N, DAL BEOR [A) Jn T k 6F
A A RO AR 22 B & B 52
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Table 3 Determination of index components in decoction of different processing products of Lilii Bulbus mg-g’
FE i EHAHC 2 J5 R EHAHA X} 7 10 R EHAHB HoK Al s
it 1 A R 0.1015 0.130 1 0.514 0 0.005 1 0.184 4 0.0122
0.1010 0.129 2 05135 0.005 1 0.1823 0.0119
0.100 8 0.129 1 0.513 1 0.005 1 0.1819 0.0117
0.100 9 0.128 4 0.516 1 0.005 1 0.187 8 0.0118
0.1015 0.128 6 0.5151 0.005 1 0.199 7 0.010 7
K GiE A R 0.056 7 0.1109 0.390 3 0.007 7 0.1825 0.0128
0.055 6 0.107 4 0.375 8 0.007 4 0.185 5 0.0112
0.056 5 0.106 8 0.4122 0.008 6 0.193 2 0.0112
0.056 0 0.109 8 0.3742 0.007 5 0.181 0 0.0116
0.056 6 0.109 1 0.397 8 0.008 3 0.186 0 0.0115
ZETE AR 0.058 7 0.065 9 0.241 0 0.003 9 0.1512 0.008 4
0.058 7 0.065 9 0.2422 0.004 0 0.1511 0.008 0
0.057 9 0.065 1 0.2411 0.004 0 0.150 3 0.009 4
0.057 2 0.062 9 0.2397 0.004 0 0.1519 0.009 3
0.058 1 0.064 8 0.2417 0.004 0 0.151 0 0.009 2
ZE M H A AR 0.049 9 0.113 9 0.446 2 0.005 4 02255 0.010 7
0.049 3 0.113 1 0.442 8 0.005 3 0.2259 0.0110
0.051 0 0.114 6 0.467 8 0.005 1 0.230 1 0.010 8
0.050 6 0.114 0 0.465 0 0.005 2 0.228 0 0.010 7
0.050 7 0.113 5 0.458 4 0.005 3 0.229 3 0.010 6
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