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Simultaneous determination of three chemical compounds in
embryonic parenchyma cells and endocarp stone cells of Arctii
Fructus at five different growth stages by UFLC-MS/MS

LI Sheng-nan, YANG Yan-yun, XU Liang", CHEN Si-you, XING Yan-ping, KANG Ting-guo”

(Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

Abstract: In this study, we accurately collected the embryonic parenchyma cells and endocarp stone cells of
Acrctii Fructus at five different growth stages by laser microdissection. Quantitative analyse of caffeic acid, arctiin
and arctigenin in these cells were performed using ultra-fast liquid chromatography-tandem mass spectrometry
(UFLC-MS/MS). The results showed that a large amount of arctiin was produced and accumulated in embryonic
parenchyma cells from the late flowering stage to mature stage, while much lower content of arctiin was produced
and accumulated in endocarp stone cells at these stages. It suggested that the biosynthetic pathways of arctiin were
different in embryonic parenchyma cells from endocarp stone cells of Arctii Fructus. Arctigenin was found to be
produced and accumulated in both embryonic parenchyma cells and in endocarp stone cells from the late flowering
stage to mature stage, but it reached a peak in endocarp stone cells at late flowering stage, then decreased slowly.
The concentration of arctigenin was far less than that of arctiin regardless of embryonic parenchyma cells or endo-
carp stone cells. These results have validated the new method for analysis of dynamic accumulation of arctiin in
Acrctii Fructus by UFLC-MS/MS with frozen sections and microdissection.

Key words: Arctii Fructus; arctiin; UFLC-MS/MS; quantitative analysis
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Table 1 Mass spectrometry analysis parameters of three com-

pounds

Compound lonization tR. Pre(I:ursor Pr(?duct DPN  CEN
mode  /min ion ion

Caffeicacid ESI- 11.60 179.00 134.90 -80.00 -20.00

Acrctiin ESI- 1840 579.30 371.00 -102.16 -30.22

Arctigenin ESI™ 2050 371.20 13590 -81.44 -23.01

BB R iA & o ol En kR | A 2 A A
SEHF U HE IS B, R % FRoE, BT 50 mL &=, i
FH T V5 A O 78 25 2 0 B, TC 1) R 3 B 43 R FE 3R
0.250 0 mg - mL™ 55 JE i il 25 0o 23 ol K 4 WO B 45 0
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Figure 1 Extracted ion chromatograms (XIC) of reference substances (A). XIC of three compounds in embryonic parenchyma cells (B)

and in endocarp stone cells (C). 1: Caffeic acid; 2: Arctiin; 3: Arctigenin
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Table 2 Linear results of three compounds

Linear range

Compound Linear equation r

Ing-mL*!
Caffeic acid Y =4100.7 X - 1140 0.9990  2.500-500.0
Arctiin Y =495.71 X - 2399 0.9994  2.500-2 000
Arctigenin Y =73.521 X - 43.104 0.9996  2.500-100.0

i RSD {8 7 51 4 1.49% . 1.77% A1 1.93%, 2% B A% 2% (1)
R % B R AT o
1.5 EJEEM  IFE A MR | 4 35 4R 35
JCE R 575 0.310 0.3 261.7 F129.40 ng/10° um2, RSD
{E 358 4.52%4.74%-3.92%, W 7 R kAl 2% .
1.6 CHFAE HEUNHER 6 ANKEE [RICR I TE 98.2%~
102.9%, 4> 35174 2.500 ng-mL?, J4x 5Nk [ g %
1 4£ 100.2%~103.2%, 3% H JGF% 2.500 ng - mL*, H
435U FE [ R Y 4E 99.7% ~104.7%; 4 HERR | 2F
FEAF RN 4= 3215 JC I BE 459 5.000 ng - mL i, 5 3 7]
R A1 98.5% ~104.1% . 594 F& A1 [AI IS R RSD /)N
T 5%. 4 0k R A & 9 B 7E 2.500~500.0 ng - mL*,
A4 ZE Uk B #E 5.000~2 000 ng - mLL A1 4= 25 4 oIk i
£ 5.000~100.0 ng - mL* A, AT AR 3 b i 28 HE 0 1 5
HIRE.
1.7 EFRWA  FE 3 R R I TE 102.3%~
103.9%, i 72 /)N T 5%, AT WL 50 I 7 25 S 1 5 0 )
DL
2 BIESH

KR bR UE M 2 E T, A5 R AR 3K 2.

i

T 52 96 3 i LC-TOF-MS X0t & b &1 & 4 1
N AR AT A DN, 15 B 6 B AL S ey, HoP AR
B G, g5 R UIEEE 30 pm, S 10% um?
O S A D) E R, 33T 100 L AP SR e SR BV N
PR, HEAT VR0TE 2 A R LI RS WA b o A
J 53 6 E I, 12 5% A4 D 2R 35 7 9 2R R 40 i R
VA TR R 4T L 3 A 2 B3 (R SR IR AR . 7E LT SOk
MRZEZ 4 N S8, PURERYK R D EIRE 512 R 40 pm,

A 3500 ¢
100 o
— ‘:?L --- Caffeic acid 3010.6
§_ 2800 1 < — Arctiin
=)
& 3 -+ Arctigenin
2 2100 |- 2 50 c
8h =
< g
& 1400 - 5
2 © 2
é 700 Istage IIstage IIstage IV stage V stage
0
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Table 3  Contents of three compounds in embryonic parenchyma
(Ep) cells and endocarp stone (Es) cells of Arctii Fructus at five
growth stages. n = 2. Ep cells are embryonic parenchyma cells and
Es cells are endocarp stone cells. Growth stage 1-5 are flower bud
stage, early flowering stage, flowering stage, late flowering stage
and mature stage. "-" stands for no detection

Growth Content per unit area (ng/10° um?)
No Cell type —— - ——
stage Caffeic acid Acrctiin Arctigenin
Al Ep cells 1
0.31 4.85 -
A2 Ep cells 1
A3 Ep cells 2
0.32 5.12 -
Ad Ep cells 2
A5 Ep cells 3
0.32 4.88 -
A6 Ep cells 3
A7 Ep cells 4
0.31 7.89 12.84
A8 Ep cells 4
A9 Ep cells 5
0.34 3010.60 29.51
A10 Ep cells 5
B1 Es cells 1
0.37 4.85 -
B2 Es cells 1
B3 Es cells 2
0.49 4.85 -
B4 Es cells 2
B5 Es cells 3
0.33 4.920 -
B6 Es cells 3
B7 Es cells 4
0.35 12.30 103.60
B8 Es cells 4
B9 Es cells 5
0.30 152.71 59.36
B10 Es cells 5

RS RE 1L 2R BIOSNK IR ) EIRE i B8 20 pme B
SRWOL R VIR 40 M AR % B, 5 UFLC-MS/MS %
A FLAT e B A e R B AR e T DA AT o
MR B S5 R S5H U 3 M E B, i R
HEEI T AT OIF, A 958 B 02 A IR, See R
m AR TR AT R B, (H E T VKR DD BIRE B RE L D)0 T
P 2 i 2 1) T S5 LA AT e I A e
IR ZE »

S5 RARWY, 75 55 1 R T BE 20 A A6 R Y] A Y
PRAEMAR R KRS . AE BRI R B R
FEEH WA E MR, HIZ /T IR 1 5%
HEw. T TWRBEAME, RS AH b5
TC, (EAEAR Y] & s AF 25 T 8 B s, A

160 1 152.71

--+Caffeic acid

— Arctiin

)
S
T

Arctigenin

Content (ng/10° um?)
]

IS
=)

0 -
I stage 1I stage 1II stage 1V stage V stage

Figure 2 Accumulation trends of three compounds in embryonic parenchyma cells (A) and in endocarp stone cells (B) of Arctii Fructus at

five growth stages
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¥4 (glucosyltransferase) A= il v 18] 5k 73, 5 HY JE Ak,
(methylation), ¥t [a] e 73 e AL A 35 4 . B8 P v
B KA I 2 5 1 AL (regiospecific methylation)
A A3 oG, T E AR SE T CIE I g A RE T R (B-D-
glucosidase) A 4R35 . I S0 45 AR W, L v EE
41 B Hp A 35 0B S — NI W e Ul B A
AR BRI W, A — Pl B BT A T 2R
TWE A, AFAE T4 3% 7 W G M, 4820 DURA
FHEIN T — AN A A, TR = A AR T . I
I 2, T BLRI, A5 A 35 A R A ) N SR R A 4
AT IUEEERS, 2 THETNEE, M5
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¥ DA NE 2 5 BRI RE, B35 n. SRR
B, E 2 25 IV o B 240 i R0 P SR R A o AR R
WA S R W] REAFAEAR A

Hal KIERBUEVWHERERFECEY DR
BR23-28) R DA S BR EAT I 2 T 4R, B ¢ B A T AE A
FABE . JRIEE PN FA A EE (coniferyl alcohol) Rt — 25
1ER G E AN (DIR) MR T 4 A= siba g i, A4 5
fi 22 Fi AR BE L R G (PLR) AL AR V& AR RE 25 . TV
A IR R 4 A MR B R )5 S (PLR) 5 4L B (SIRD),
A2 B DR IR 2R, T K B U P 3R R A o A 35 T I
1 0 W B R AT 2 R AL 0 SR AT SCHRROE . SRS
S5SNI, AE R A 35 1 VR EE 20 i R 4R 25 )R
AR B, X R A 35 AR B RIS AR H A DG
Kk HEHVIBER, 7] LLgE— 0 5 A A A= K i 34 35
TR T BE 2 B 2R AT RNA-Seq Il 5, 5t AE 9 45 g 42
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