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Abstract: Stevia rebaudiana hairy roots were induced using Agrobacterium rhizogenes A4. A culture system to produce chlorogenic acids

in hairy roots was then established, and the effects of met and salicylic acid on the accumulation of chlorogenic acids in hairy roots

were studied. The results showed that Stevia rebaudiana ere successfully reproduced after 14 days’ culture of Stevia rebaudiana
leaf explants infected with Agrobacterium, rhizogenes A4. olymef'ase chain reaction (PCR) results indicated that genes rolB and rolC from
Agrobacterium rhizogenes were integrated.into the genome of Stevia rebaudiana. Hairy roots were cultured in Murashige and Skoog (MS)
liquid medium for 14 d, and various concentrations (50, 100, and 200 pmol/L) of methyl jasmonate and salicylic acid were added to the cultures,

respectively. After 1 d, 3d, and 6.d treatments, both-plant elicitors inhibited the growth of hairy roots. However, methyl jasmonate promoted the

accumulation of chlorogenic ac hairy roots, and salicylic acid inhibited the accumulation of chlorogenic acids. Thus, Stevia rebaudiana
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Table 1 Primers and primer sequences of genes rolB and rolC used for PCR amplification

Size (bp) Primer name Primer sequence(5'-3")
S'-primer GCTCTTGCAGTGCTAGATTT
rolB (423 bp) )
3'-primer GAAGGTGCAAGCTACCTCTC
rolC (626 bp) S'-primer CTCCTGACATCAAACTCGTC
P 3'-primer TGCTTCGAGTTATGGGTACA
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mL MS.WPM #1 BS {45779 (pH 6.0 JFEHE 30 /L)
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Fig.1 Induction of hairy roots in sterile culture and liquid
culture
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Fig.2 Agarose gel electrophoresis of PCR amplification

products of Stevia rebaudiana hairy roots
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Fig.3 HPLC chromatograms of a Stevia rebaudiana hairy root
sample
E: a R TS b AT ERBA S, 1 ATERE; 2
AT 3,5- ol BEA TR, 3 AT 4,5- ok BEA TR,

24 BRI IR A 26

ANRIEEFRIELE SR 73 S 5 1 B B AN, R
PARE KRS AW E R USRS =16
NG 2 R S ST P e = P W W v =
HHNICE S EZRBR, SHEVAL IR E K
RIS ER, WE 3 FATEH, BRI
ANFIBFRIE R FR A5 35 d Ja, HAE KR 2 7R
2, b MS B FREEE R B, A ERISE R
P RIS IR K I, T E A
N 24 A%, SRR 3,5-IMHEEEZEE TR 4,5- ik
BE2E TRV IR =~ B4 BN 4.57 mg/g. 15.91 mg/g F
3.92 mg/g. Kk, 1EFE MS ARR:FREAE N BARMRAE
Kb gRdt, X S5HuKk e NY1E MS Witks;
FHF| T KT S BRARIRGAREIF R I A
FE B3R 3 P gkt MS. WPM ARG 7 h & 1
EREEI Fe™ . KB T andhiy g dE, BS MulkR st
SAEE NO”, BURM NHA™. fikrl s, S
BRI E SRR SRR E R s AR K

121



MR BRI

Modern Food Science and Technology

2017, Vol.33, No.6

® 3 ZMEF AN ERRE KRR R R AR

Table 3 Effects of three basic media on growth and chlorogenic acid accumulation in hairy roots

BaRE HAE(gbotle) TEKMEH KRS E/(mgg) 35-—miEBLATEAE/(mgg)  4,5- s BRA T EY/(mg/g)
MS 0.30 24.21% 4.57+0.05** 15.91+0.23™ 3.92+0.07*4
B5 0.29 14.73%8 2.89+0.04°8 10.44+0.18%8 1.49+0.03*8
WPM 0.29 21.16% 3.12+0.02°® 6.78+0.13° 0.45+0.02°C
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Fig.4 Effects of methyl jas and salicylic acid on the
evia rebaudiana hairy roots
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Fig.5 Effect of methyl jasmonate on the chlorogenic acid

content of Stevia rebaudiana hairy roots
E: a ATERE; b AT 35- "o BtATE; ¢ AT
4,5- o BRA TR, *RT AR S%KTFREH; B RTER
1%7K-F 2 Z4.
ME 5 FTUEH, M WERIERBA AV R &
TEFESEMIEE 1 d 2028 3 d BRI T RARHEER,
FLEAMBN R, (A7EFE 3 6 d BRI B3



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.6

PEE 4N 100 pmol/L (1) MI B, SRR & 5 M 4.40
mg/g, BRI T 1.51 % (p<0.05); 3.5-—mnfk
B TR & ik 17.85 meg/g, SRIMIGIRAIMEL,
BEMERE T 2.71 f5(p<0.01); 4,5- WIS TR S
BN 1.279 mg/g, NXTRRZAR) 2.21 fiF. S5RKH, &
3 BIRMAEL: 100 pmol/L ) MI 5555 6 d J5, &
JRRREYRRE DU H KRR, X5 Yukimune 4R
EIONRAN 100 pmol/L M AEH BAR w2 i & R 45
SAEL

27 AHBAAEBRREFERRWTRE N

j=+]

4,0r AOCK E100 pmol/L

35t E50 pmol/L. M200 pmol/L,

3.0 "
25
2.0+ #k
1.5}
1.0L
051
0.0

SRIFEE S [ (mg/g)

e / d

OcK E100 pmol/L
@50 ymol/L  M200 pmol/L

3,5 WnERESE TR i/ (mglg) O
S = N W Ak L O] 0 O

e/ d
OCK M 100 pmol/L

08— m50 umol/L . W200 pmol/L

* wok EE gy

- % TR S/ (mglg) ©

0I 1 3 6
1) / d
[ 6 KIFEXTER S ERIRGFRER U SR ERIFNT
Fig.6 Effect of salicylic acid on the chlorogenic acid content of

4,5

Stevia rebaudiana hairy roots
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