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Establishment of culture system of Vaccaria segetalis hairy roots and determination of
vaccarin
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Abstract: Objective To establish the culture system of Vaccaria segetalis hairy roots. Methods Agrobacterium rhizogenes R15834,
R1601, R1000, and A4 were used to infect V. segetalis leaves to induce hairy roots and the influences of different physicochemical factors on
its growth were investigated. The content of vaccarin was determined by HPLC. Results A. rhizogenes R1601 had the highest induction
rate by converted into V. segetalis leaves, The best growth cycle of cell suspension culture was defined when cultured in liquid MS medium
with pH value of 6 and sucrose concentration of 3%, vaccarin in V. segetalis hairy roots was slightly higher than that in the seed. Conclusion
V. segetalis could successfully induce hairy roots, the foundation has been established for further oplimizing the proper cultural system for V.
segetalis hairy roots and regulating the secondary metabolites.
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Fig. 1 Induction and culture of hairy roots
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Fig. 3 Effects of media on growth of hairy roots of V.

3.3 A pH EXERIRBIF M

BEFREER pH AR AR A =05 5 5
PRI, N pH AR A RPN SEEERAT B

Vir RIEFFEGERI/ER, pH ML 5.0~6.0
i, AR RAT . R 1 TG, AW
AT BIRIRAEA T pH (HMEEFREE TR TR, A KRG
TEZE 5, BiAE pH AT B RAR e i it Bifi 2 385 05
2 pH {HIINE] 6.0 A, TBIRMEAIEE T ERIA T B
K, M HAKHEEE; 4 pH KT 6.0 1, BARMM
i T TGRS, 4 pH DR E] 9.0 240, BARIR
b ATRE RN TEVE A AR AT BRI, 24 pH

segetalis Jy 6.0 JidT, ATFIT Vie BOERIHOE, Bk
%1 7E pH EWNEFRBITERRAIZM
Table 1 Effects of different pH values on V. segetalis hairy roots

pH & Pehhii/g i J5 it /g T Fi/g AR
3.0 0.498+0.015 1.934+0.084 0.288+0.026 B, KA
5.0 0.510£0.029 2.68410.110 0.3924+0.015 A, KR
6.0 0.508+£0.035 4.32440.402 0.516%0.021 Ht, A
7.0 0.502£0.015 2.41240.077 0.369+0.026 B, AKER
8.0 0.526+0.035 2.270£0.058 0.302£0.013 WO, K
9.0 0.4941+0.023 (CAIREERS (CAIREERN (CAIREERS

TR . PR B B AN S AR AT BRI

A, B EARAT AR 0 S A 55 R 2L 00 pH ”

1) 6.0. ﬁ“

34 REIBGR R AR R & 5 5 AR IR 0 =9

e 4 pros, MUz, ERE. D-IRBE. & = 20
R 4 B BRUE A TR IR, B RHR O 10
I BE A B 7 e vh e Dok B2 R 3G i g m ., 43X 4 o0 - - . —

FlRR 5 ) T B0k 3%, TBIRHR AR 89 5 1 S 4y
BB K, H T AR 1) S AT R E Mk
EIR L 3%, B B 9 R e R R 4k 4 4
T, R 8 A 5 T R, U0 B R AR I 2R
K B2 BN H0H o B 77 I A U5 T I o BOK v 2 Al
BPRAR I A, AT A B A S AN T R AR X Bk
TR WO SR, BT LA 77 3 v BRI 5 o 43 BRE AN
eI A BE LA, U 5 o B0 i AR A
T BRI AR o A0 07 B 1 T S A e A
RERE, BOUEACR et BORGEBoRE, mHAEK
WE %, Bt HAb K R A 22 200 > D-J b >
IR, T H S R BOA B 3%, i
A EANBITBRMRAAEK, TR BRI E K
HER, 21 d J5 8958 65 50 Ml B 41 5.

SR %

El 4 TRERIRRKEXEIRRIFM0
Fig. 4 Effects of different carbon sources on V. segetalis

hairy roots

35 EFRBITERRPEARENSH

I3 EANRRAT R RS S I EARAT B
DRAR PSR AT 5, 6 B RRE ) HPLC B
WL S,

Hoip EARRAT 7R AN AT S o o 2
H0.599%, EANEATH i M BRR D EARIT
IR TR BN 0.621%, JHRF5> B i TRl o
PRI o e 45 AT (P E 28 2010 4R
SE 5 EANBAT B AT 0.40%



<142 - ¢ %% Chinese Traditional and Herbal Drugs 38 47 % 25 1 3] 201641 A
L P a
. . ﬂ. . (11 EZd [S]. —#&6. 2010.
[2] Jia Z H, Koike K, Sahu N P, et al. Triterpenoid saponins
|.L|' III fhr i from Caryophyllaceae family [J]. Studies Nat Prod, 2002,
o - v o 26: 3-61.
|'| REVININ [3] PR, 8T, AR, & DA ERRATIASRE
FLLﬁJ] ~ TEHARYHR [1]. B e B4l 2006(6): 54-56.
0 579 1159 1736 23.18 2879 3477 [4] 2 WL, EEE. EARRATINERCIER [J]. gz,
i 2007, 19(3): 1-5
[51 DRtEAT, R&TT, B%E, & JIZERRAEY RN AR

5 EFRBITHIREWRmEFR HPLC &iLE HUBSEEZEIIRFST (0] 2 FRIE R, 2004, 2(5): 699-703.
Fig. 5 HPLC of vaccarin reference substances and samples [6] BREEFD, ZRJOME, XA, BRMRIEAI LA =

‘LA AT N BT E SR (0], BEWAERE AR, 2010,
4 e 1(4): 122-126.

A TRUBPRIOEIAER, XEMPWES e e om mikre BRI
UEATIRES Je 52, LU R AR AR AT o B AR RS, 3% WIBESE ()], 25 RIRUIRSL, 2005, 27(2): 204-210.
FREEI M, SRR I P S AR B AL PR 8] &R, ik M, XIBE, S BT BRI S L
AR F A SR R B HRTER TR A ORI (7], 2 AR K 241,
IR AT AR, X EEHEAT KRR S5 2008, 23(4): 492-497.

SRISAIE [91 xR, THH, & 4, % Ri i ASHALRKN
5 TR B AT s AL B Ak H i B 3008 . HENL BT [T HHE 2290, 2001, 26(2): 95-99.
TR 4 FOAR AR A FT B GG T R 59 47 1 [10] Emz, THE. NREKEFHEELINEHRENTTFESE

U " 4= PRAR IR A R &5 5 (1 [J]. FE SR 5 3R 27
Fs W RARRAT H R1601 FeAb AN AT F 1) 5, 2001, 104): 14,
V5, i HAERCIR G ARRAIE . Tl R A [11] Bonhomme V, Laurain-Mattar D, Lacoux J, et al. Tropane
TR AN pH T ARV BT B B i B alkaloid production by hairy roots of Atropa belladonna
ik, e pH 54 6.0, FERE T &7 H0CN 3% obtained after transformation with Agrobacterium
M MS 5578 3L 55 72 BARAR G S e e, JF97 K rhizogenes 15834 and Agrobacterium tumefaciens
BEFERA T AR, Z29%. ZRENOERE containing rol A, B, C genes only [J]. J Biotechnol, 2000,
B o 11 PCR S R 5 53 H e T A B AT 0 B12/3): 151-158.
MG AT IAE, 0 )7 AL RS AN S O R e 120 0 B 0 T E AL 35 e R B AR
HURE SEPE DNA JY B, TR 8 1 1 TR B AT A AR AEMIDIL (1], RIS, 2002,
14(1): 21-24.
R AR &%, @9 RIG0L EwHRPRA |, -
DNA ST B DEAHM T RARNERA T, Lk 15555 AT B AR KA B 4 5 0 R
(PN /E SR [7]. 824, 2005, 36(5): 752-756.
HH HPLC % £ A B AT B RAR v 2 i 1 (1) 1= [14] & 3. FESERREE TR R @A K3 T 4R AT
WEAT pHr, Hoh EABAT AT R AN B AT O T 5% [D]. ¥k PEIbAMAHL K, 2010.
TR ECN 0.599%, TEANBATH F i S 1 ERIR [15] BEE, B o B EE-6000 B2 E AR P
R B AT T T RO 0.621%, FLEIA TS MM B M E [J. b2y, 2013, 4409):
TR AT . Wk SRS (hEZ ) e, T
2010 4 JiBLSE ) F R B AT BB R b o 1) T AR TR 5 KBTI
N o e e . FRMBAL AL [7]. PIRITIE R4 BARBHAIR,
0.40% . KK AL T EARRATBIMHIA R, If 20063100 137141
PIARGE TR T, OV RIREIE oy g o w, b B KA R S R

B A AT RRE IR AR R S R AAR P i 1
JR T AT TS T H Ao

FEEAAEIAL (7], PERIITE RS =4 BARBLE R,
2002, 27(4): 549-552.





