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Establishment of cell suspension culture system of Carthamus tinctorius and
analysis of compounds by UPLC-Q-TOF/MS
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Abstract: Objective To study the establishment of cell suspension culture system and build a platform for exploring the functional
genes in the biosynthesis pathway for Carthamus tinctorius. Methods Using the cotyledon of C. tinctorius as explants for callus
induction, callus with good quality was selected for suspension cultivation. The factors influencing the establishment of C. tinctorius
cell suspension culture system were investigated, such as hormone, inoculum amount, pH, and cell activity. The effect of MeJA at
different concentration on suspension cell growth rate was studied. Chemical compounds in suspension cell system were preliminary
identified by UPLC-Q-TOF/MS. Results The optimal medium for the cell suspension culture was MS + 1.0 mg/LTDZ + 0.1 mg/L
NAA, the pH was 5.5—6.0, and inoculum amount was 0.02 g/mL. MeJA at different concentration had effects on suspension cell
growth rate: 50 umol/L MeJA increased cell growth rate, 500 pmol/L MeJA depressed cell growth rate greatly. Thirteen potential
chemical compounds in suspension cell system were preliminary identified. Conclusion The cell suspension culture system of C.
tinctorius is established, and MeJA with optimal concentration has effects on suspension cell growth rate.
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25 min, JCRIZKMYE 4~5 K, S min/ik, & FEH
BT WM L, WF Ky, R E] K MS
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TFAINY, 258 TOKBESS 2~3 IRk, BE4RI T K MK 4y,
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485 nm YA I E WL
2.5 MeJA WU REFMAE KIEER NN
251 MeJA WRLH H Sigma M4 100 mmol/L
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WA Agilent Eclipse Plus Cig #F (100 mm X 2.1 mm,
1.8 yum), FEL 40 C, HEFEAIRIE, HEAE R
H 4 uL, BREEVEIR, FBIARA 0.1% H IR/K (AD-0.1%
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Table 1 Influence of different pH of safflower suspension cells

pH 1 & 4111 KR /%
2.0 REFRIEER, b 112.64+16.29
3.0 EEFRIEVEML, 40 156.674+10.83
4.0  BRFRILECERR, 41> 166.61+12.52

50  BRRERGE, A 190.99+ 5.60
55 RERENE, Az 23479+ 5.43
6.0 IR, gipuEL 236.88+ 6.89
7.0 REFRIEENE, 4 196.13+ 8.61
8.0  RERELEM, 40fub 170.71410.40
9.0 REIR kvl g0 136.07+ 9.75

10.0  RrgRIvERh, g0

33 AREMEX LR FMEAENT

R V7 40 M A T 08 L R AR S, e
LN, AR RGNS, Ko KGR AR,
MR I R, R0 M 7% 5 A i, e LUE
IS AR R . P R K TR S
R ) A N Ao A o s PA W Ty s w2 |
Mol ik 0.02 g/mL B (3R 2), dii{EfaHus K
WO 12 ) BRI, HA Mg fmom. s
FERP RN, 40 HIE ) FSE K A H A B T
34 OHBZMMAEKIL

HEELARAC 5 I LA KRR . 22 1 R

R2 FRHEMEXLILERIZMBAIFMNE

Influence of different inoculation quantity of

106.11+13.26

=

Table 2

safflower suspension cells

PR/ (gmL ™) BKER% MRS pgghh
0.01 176.40+ 9.45 101.83£6.03
0.02 233.73+11.41 163.08 £9.50
0.04 16130+ 8.64 62.63+7.00
0.06 144.82+ 9.81 35.61+1.96
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Fir. 2 fis, SieaFammmrE K «s”
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JAIRIE, 18 d HifEi TF 5.

3.5 MeJA ML EIFMAE K& HIE T

50 umol/L MeJA 53 [ 21 Ah a7 41 iy 22 30 th
_ s

E1

Fig. 1 Micrograph of suspension cells for growth cycle
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Fig. 2 Effect of MeJA at different concentration on growth
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t/min

B3 I%EFHA UPLC-QTOF/MS 2B FiiE
Fig. 3 UPLC-QTOF/MS-positive-ion for suspension cells of

C. tinctorius

=3 AREBFHIKRPHENELZRS
Table 3 Predicted compounds for suspension cell system of C. tinctorius
U wEM M 5% B 1) /min miz
1 S 0.485 270.05
2 B-% 5l 0.518 414.39
3 Tl 7 2% 0.624 272.07
4 N-[2-[3-[2-(p-coumaramide) ethyl]-5,5"-dihydroxy-4,4'-bi-1H-indol-3-yl]-ethyl] ferulamide 1.007 514.20
5 4-F2IE R AR 1.039 164.05
6 o) ¥ R R Wy L R I 1.781 284.07
7 [T 2 3.779 194.06
8 LI AP /6-F2 3 3R 2R R 3R 4.586 286.05
9 cartormin 5.751 575.16
10 AN 5.833 593.17
11 L ZS9y-3-0-B-MBE LT/ T /6-F 3 1L 25 1)-3-O-p- A i £ 6.126 610.15
12 B E-3-0-ER M 6.518 624.17
13 IR 6.999 284.27
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