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Callus culture of embryos in Sophora japonica and analysis on isoflavones content

PU Li-hua" 2, LIU Zhong-hual, WEI Zhen-yuanl, WANG Jin-feil, DONG Qian-qianl, FAN Ya-li'
1. College of Biological Sciences and Biotechnology, Beijing Forestry University, Beijing 100083, China
2. Guiyang Huaxi Bureau of Agriculture, Guiyang 550025, China

Abstract: Objective To establish the callus culturing system of embryos in Sophora japonica, and to analyze the contents of
isoflavones in callus. Methods Through adding the plant growth regulators of different kinds and at different concentration, the
optimal media for callus induction, suspension cell culture, and the highest isoflavone content were obtained. Results The optimal
medium for callus induction of embryos in S. japonica was B5 + 2, 4-D (1.0 mg/L) + 6-BA (0.2 mg/L) + sucrose (20 mg/L). In solid
medium, the callus was growing rapidly after 7 d, and the yield reached to the highest on the day 35 (fresh weight 7.413 7 g), but the
isoflavone content had no significant changes. In suspension culture, the yield of callus reached to the highest on the day 24 (fresh weight
11.563 8 g), and the callus turned into decline phase after 24 d, in which the fresh and dry callus weights were descending. With
continuous culture, the cells were browning gradually, aging, and dying at last, but the isoflavone content was opposite to growth curve,
and reached its lowest point (4.826 mg/g) on the day 24. Conclusion The induction and cultivation of embryos callus in S. japonica
and the isoflavone content have a larger correlation with the plant growth regulators of the kinds and the concentration.
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Table 1 Different hormone proportion for callus

induction of embryos in S. japonica

2,4-D/ 6-BA / . 2,4-D/ 6-BA /
% i
1! 1! 1! 1!
(mgL ) (mgL) (mgL) (mgL)
1 1.0 0.2 5 1.0 0.2
2 1.0 0.5 6 1.0 0.5
3 2.0 0.2 7 2.0 0.2
4 2.0 0.5 8 2.0 0.5

PRI B s FARLS) R PV A7 4121
1.0 g BERIAEARIN 2, 4-D. 6-BA F1 NAA A 2K
b (3220 1) BS 85950k [, Rt H 3G 58 5 57 1) dee
BRgRAL, PRI R TR LT R R, B 7 d
WsE 1R i T i

RO NES SRR pH HI R
6.05~6.10, BFRE (254+2) °C, JEIIREE 2 000
Ix, BERIGH 12 he
2.2 ERMEEIGELHRIFES

HEUAE AR 783 B REFRIOBEaIR o g
A ) EEL B IR A 4128 1.0 g $5R0 T 60 mL BTk
TR, B 4 d R Al BRI EE TR TSR
SR T E . 7 d 4R 1R, BRI BSH
2,4-D 1.0 mg/L+6-BA 0.2 mg/L+NAA 0.5 mg/L, pH
1l 6.05~6.10, B FRILE (25£2)°C, YEIRIRSE 2 000
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Table 2 Different hormone proportion for callus culture

of embryos in S. japonica

%5 2,4D/(mgL") 6-BA/(mgL") NAA/(mgL™)
1 0.50 0.00 0.05
2 0.50 0.20 0.00
3 0.50 0.50 0.50
4 0.50 1.00 0.10
5 1.00 0.00 0.10
6 1.00 0.20 0.50
7 1.00 0.50 0.00
8 1.00 1.00 0.05
9 2.00 0.00 0.50

10 2.00 0.20 0.10
1 2.00 0.50 0.05
12 2.00 1.00 0.00

Ix, #FEM 10h, %3 128 r/min.
2.3 HREEFMAEKENNE

WA FRREL 1.0 g @A B (e BT EE 1)
AAREFREE b, RERG 7 d BOH A 412, FRif i,
ZJaT 65 CHA ETR, FRILTIE,

P55 IR AR N D AR IR R S Hh g 2 A1
KRGy, FRICANMEE iR, 25T 65 CHEFHET
i, METE.

Gt AE R A AL 2R R AN T
HRFHTHE (AR 7H =L@t 4 230 E
AR £0/30)

KA SPSS13.0 #Af A AT 840 21 2L i
HOAT IR s W AT A
24 SERENE
241 RIEKR#E I 2.0 mg M AT
as FH 70% Sl SEA A 100 mL &R, 13
SRR IE A 0.02 mg/mL HFR A 6 IS K
LAN-T] W ETHAE 200~800 nm 4
WIEAT IR . 5 R A ) VR AE 261.5 nm
WA AT B RII, [RIEIE$E 261.5 nm 2 53 il
e P
2.4.2 At Zd] E1.2.3.4.5 fil6 mL
(IR AT B VAR E 2 10 mL, 43 IS SR 5 A
2. 4. 6. 8. 10 fil 12 pg/mL FIMLAER, L 70%
TR VA 7 261.5 nm A E R TFRO 1,
KH SPSS13.0 HEATERME I o Brea il ARt 2k
BATFIEA RN Y=7.977 X—0.015, »=0.999 7.

2.4.3  FEA ORI SRICS M E  HEFIFREL 0.10
g BT A E MR IR @ L 20T 10 mL 208, N
AN 70%Z. 1% 6 mL, Ji 75 °C I HViE TG K i B v s
$#27h, BUHELL 9000 r/min B0 5 min, BT G
WAE R BERFE S, BEAFES ] 70% S RERRE 30 1%
JETE 261.5 nm & WG A

SEEIN P2 ECE =30Y771 000 W
SHEI LA T, YRR P 5 5 Rk
J (pg/mL), V&R HUTF SERA R AR (mL), W &oR
R BRI LA IR A4 U R ()
3 #R5%H
3.0 #EYEKIETHXERMIERGHEIIFSH
=AU

TS AL JVRS 925 A [ R P58 A [ 3 4 7 i
IR T d A, WSRO IRE AL IR B, 15 d
Je T AT 132 S AT ROREIR (1) B AR A fl Bevt 1)
8 e A KA A LL X B S A 414, H
FHIEERAHGARES FHEHEARE (K 3).
b, 2,4-D 1.0 mg/L+6-BA 0.2 mg/L HEHIES
R, HFFEN 100.00%, HilidLEtg, 5
FREHABAIEZE e B, AL P P
Gk SANBURDIR, AR5 2 s . SRR, 2,4-D
1.0 mg/L+6-BA 0.2 mg/L A5 SR, Hifk
SHRAHS R, & T PR IR AT
PN E Y g S
32 EYAEKIETHMERMERGHEAERKE
REMENEI

W 1R I SLAA 0 A A S AE AR IR A K
TR LR R, R K, AR, TR
W R 2T (R 4 AHAHSESH 2,4-D 1.0
mg/L+6-BA 0.2 mg/L+NAA 0.5 mg/L [{13 753k |
fief 5 et RN T 0 1) AR K IR B B R, AR
3.245 g f10.196 g, I H 2RI R B IEE L BiAA RURL
R EG AR, BHFEEEA R (B D &t
MRS 2, 4-D 1.0 mg/L+6-BA 1.0 mg/L+
NAA 0.05 mg/L FR7FREE b o Wi &k 31 e K {H
(E 1), 4 17.347 mg/g, HAHAD 11 Fhab 25
B, BRI R A K R A
N, I RS Rt ORRDIR, A ) ROk,
PR EKRNG, ARG M2 HEREK, 2,
4-D 2.0 mg/L+6-BA 0.5 mg/L+NAA 0.05 mg/L 1%
FEM@OAL R RAEKEYS 2, 4D 1.0 mg/L+
6-BA1.0 mg/L+ NAA 0.05 mg/L f{j55 5 HE 577 11 i
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Table 3 Effects of diffrent plant growth regulators on callus induction of embryos in S. japonica

CTRE) FEIEE /% FaCiTREN Ji

1 100.00 a wE e, B RGBS, BUNEROR, DESKAE OEERE
2 66.67 ¢ wIE e, B i RN b R PN NS REER TN

3 95.00 b W, AR BiAS, JEURDIR

4 87.50d W, PG GRS, A

5 91.30 ¢ WA, B Pk

6 90.91 ¢ aeth, B, TOORE FEERYUR, Tl b

7 1500 g R LR ok, s, SRR

8 50.00 f Mgk, G HIIPUR, A IEERR

AN FRERIRAE 0.05 KTV 22570 235

Different letters mean significant difference (P < 0.05)

x4 FRHRELLERMESGEAEKENRERE TN

Table 4 Effects of different hormone proportion on callus of embryos in S. japonica and isoflavone content

RS e /g TJE /g W / (mgg™) AT EURI

1 0.311f 0.020 fg 4.903 f M, JEEYIR

2 2177 ¢ 0.104 ¢ 9.507 cde B, MORDIR

3 0.596 ef 0.073 ef 11.953b s, YUk, KHABZRE
4 0.236 f 0.018 g 9.928 cd A, YUk

5 0.171 f 0.043 g 5.190 f LN ey ST VAS S RN

6 3.245a 0.196 a 9.268 de PRGN ST /N T VRVN

7 2.668 b 0.147b 8.875 de RITOOSESE,  BiAARORER

8 1.323d 0.070 d 17.347 a Myth, WEik, BRAARURLR

9 0.240 f 0.010 g 5238 f IR, BiAa Bk

10 0.870 ¢ 0.059 ¢ 8.258 ¢ RO, B BIR

11 2997 a 0.184 a 10.929 be RS, BAA BRI

12 0.320 f 0.025 fg 9.517 cde R OEER, ANIRRR, I EAZURE

ARJEFRERTRAE 0.05 /K P22 5 B3
Different letters mean significant difference (P < 0.05)
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Fig.1 Effects of different plant growth

regulators on isoflavone content
in embryos callus of S. japonica
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Fig. 2 Relationship between growth curves on callus of

embryos in S. japonica and isoflavone content
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Fig.3 Relationship between growth curves

on suspension cell culture of embryos

in 8. japonica and isoflavone content
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