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Culture of hairy roots in Solanum lyratum and determination of diosgenin
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Abstract: Objective To establish the introduction and culture system of the hairy roots in Solanum lyratum and to screen the clone
of hairy roots with more diosgenin. Methods The explants of S. lyratum were infected by Agrobacterium tumefaciens strain C58C1,
to obtain the hairy roots and construct the genetic transformation system of the hairy roots in S. /yratum. HPLC was used to determine
the diosgenin in the hairy roots. Results The optimum transformation results were obtained with the max inductivity of hairy roots of
83.33% during infecting time for 10 min by C58C1 and co-cultural time of 4 d. The average content of diosgenin in the hairy roots was
4.620 mg/g, it was 2.652 times as high as that in the leaves (1.742 mg/g) which had the highest diosgenin content in the different tissues
of wild type plant of S. lyratum. Conclusion It is an effective way to obtain diosgenin from the hairy roots of S. lyratum.
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Jokr, o4 1) CS8CT R AT A MK el 41 A fig
715 B RARARKT B

By LC-20AD A SR SRl AR B, KA
WERE A RAN, FHEF O A (S 512-04-9)
W T AR 2 AR E R A R A A, TR 50K
1 99.99%.
2 HE
21 BEAEPREEHBIRE
2.1.1 Mk WESERM T 40 C/KEIE T h,
H >Rk I 24 h R BRIRHR  75% LI B 30 s,
TCEZKIGE 3 K, FHRIEHE 10 min, JCRZKITYE 4
W, BERhF MS BigRdE 25 CHEIFRER L.
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Table 1 Effect of different bacteria inoculation time on

induction rate of hairy roots

BB RESMEGEUA  SMEREEA  FHSE%

5 6 30 20.00
10 25 30 83.33
15 11 30 36.67
20 8 30 26.67
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I (& 3). U] Cef M ITEWSE N 500 mg/L N RERE
L H R AR, SR BRAR I A K S

x2 HEFHEXERRESROFM

Table 2 Effect of different co-culture time on induction rate

of hairy roots

SEREFRI )/ RAAME AU~ SMEAR R 5% /%

2 7 30 23.33
3 13 30 42.33
4 23 30 76.67
5 14 30 46.67
6 8 30 26.67

#z3 MEZRREREMERIRFSENZMN
Table 3 Effect of different concentration of antibiotic on

induction rate of hairy roots

PUAEFR/(mg L) RARSMEAEUA SMEAR BBV 3 FH/%

200 6 30 20.00
300 11 30 36.67
400 14 30 46.67
500 24 30 80.00
600 13 30 43.33

FSAME AR C58CT HeliR 4d J5, JeliRisR
10 d, WA A FFGHKHBRR . FIr-ENE
WA, 2k, ZWRE, LR, FER
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REFR SR BRI R TR, BARAR A KO B . Ry e
B, V)R ERAR 3~4 cm 402 20k IR AR B,
HNTCHER 172 MS WA R R R IR R 5%, B
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A-RRAAT G S M LRI B-BRIATERE  C-RAER TR BRI

A-hairy roots inducted by 4. rhizogenes B-hairy root monoclonal ~C-hairy roots in liquid medium

1 BEBRIRHIIRS

\ (!

A-RAEEETR AN E S B-MS 3594 A KT

Fig. 1 Hairy roots of S. lyratum

C D

FERRR  C-A:HK 30 d PR RIRE  D-BFAER SR

A-adventitious bud produced in liquid medium B-regenerated plants growing in MS medium ~ C-regenerated plants grown for 30 d  D-aseptic seedling of wild type S. lyratum

2 BHRBRIRBEEK
Fig. 2 Hairy roots regenerated plants of S. lyratum

M+-123456

rolB (423 bp)

M-Marker  “+” -FH{EX] i C58C1 Btk
1~6-AN R S BARAR e
M-Marker “+”-C58C1 strain for positive control; “—”-wild type of S.

“=7 BT AT AR

Iyratum for negative control  1—6-diferent monoclonal hairy roots of S. lyratum

3 BEERSERIR rolB EE I PCR &2
Fig. 3 PCR detection of rolB gene in hairy roots of S.

lyratum

M - + 1 2 3 4 5

M-Marker — “+” -[HP:XF L C58C1 B AK
1~ 5-AN[R] BARAR T AE A A
M-Marker “+”-C58Cl strain for positive control

“=7 BAYEXT IR A e

“~-wild type of S. lyratum

for negative control  1—>5-diferent hairy roots in regenerated plants of S. lyratum
4 BEIPSERIRELEE rolB EEH PCR &
Fig. 4

regenerated plants of S. lyratum

PCR detection of rolB gene in hairy roots
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Al RN A G T 80 d B e B A R G TR AR L 25
R TR R RINA AR, B AR g
T E I P E B OCRR L, A 1.742 mg/g
(F 4. EK45d FARBRR D EBIS TR
B ARG 80 d YR S TE B . IR A
SRR M6 HHEHUEHcE R, T 5.280 mg/g,
JERFAER R 3.031 £, AT BARR Y
FHUET U BRI A A i 5.571 1% (3R
4)o SIS RN, W # A {1 R,
AT TR 7 i R U T AR B2
HRAR TR (9, 8 R IR R IRAR R R
(G SUE=EPIE AVANE i

R4 BREREERRPEVRZETHNE (X £s,n=3)
Table 4 Determination of diosgenin in hairy roots and
plants of S. lyratum (X *s,n=3)

Gi's HHETC(mgg ) BHEH O R/ (mgd g ")

i 1.121 04-0.001 3 0.014 0
£ 0.957 0+0.006 3 0.0119
i 1.742 0£0.005 7 0.0217
Ml  3.2170%0.018 8 0.0715
M2 4.9450%0.004 8 0.109 9
M3 3.1880%0.0851 0.070 8
M4  3.8910%0.062 6 0.086 5
M5  3.158 0%0.003 2 0.070 2
M6  5.2800%0.004 6 0.1173

4 g

BERSEV/N NN A SuR il i el IS L AR srd /¢
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0, SRR BON R TR K AL S, $RABOREL
4f, HPLC Al Iy i (1) 73 88 BRI ToARIEESE R o
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A% BEE ) i 2 U T G I AR AR BEE T3
fiffe BARMBARIE IR RE P IRAT T # ARk . BT
AT T OCREARATTEL , PR R AR AR, SRR
Gk, APACTEREIRSS, AR AL, DR
PEREARA RIS . IR R A AR
RIRRIEALRE VEALLS , Bm A, EARI AN E 254
R, RN PRl R RAR R I 1] 2
REIBERUE AR TP T ).
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