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Effects of pH value on yield of flavonoids in
callus tissues of Sophora japonica fruits

WEI Zhen-Yuan TANG Ruo-¥eng WANG Jin-Fei
DONG Qian-Qian FAN Ya-Li LIU Zhong-Hua’

(' College of Biological Sciences and Technology Beijing Foresiry University Beijing 100083 China )

Abstract: The pH value of the medium is one of the important factors that affects plant growth and secondary metabo—
lism. The stable growth callus tissues of Sophora japonica fruits were respectively cultured in B5 liquid medium with dif-
ferent pH values. The growth state and production phenylalanine ammonialyase( PAL) activity and total yields of fla—
vonoids were compared. The results showed 6.6 was suitable for the growth of callus tissues. PAL activity could be sig—
nificantly affected by the pH value. Weak acid (6.6 £0.05) medium was better for the most flavone compounds accumu—
lation; in consideration of growth days and total yields the best harvest period should be chosen at the 25th —30th day
after subcultured.

Key words: callus tissues of fructus sophorae; pH value; PAL activity; flavonoids

( Sophora japonica)

€ )
( 2002) (1991)
. ( pH 5.8+0.2
» o
* 120124124 1 20130126
: ( : 7D008)
(19869 ( E-mail) janrywei@ 163. com.

( E-mail) liuzh6@ bjfu. edu. cn.



204 33
pH o pH DW (g) -
pH 1.2.3 PAL 0.3¢g
o 80 C o
B5S5+2 4D 2.0 mg/L +6- 4 mL 0.2 mol/L
BAO.5 mg/L (pH8.8  0.02 g/mL
0.35 wL/mL ) 8
( 2003) . 000 r/min 4 C 20 min
o PAL (2005)
( 2007) o pH 5 mL (0.02 mol/L
pH 2 mL 2 mL ddH,0 1 mL ; 1
( phenylalanine ammonialyase ml ddH,0) 40 C
PAL) 60 min 1 mol/L HCI OD,g0,m
o 3 PAL 0D,y /g *
fr * w * min * cmo PAL (OD,gp, /g * fr e we
1 min * ¢cm) = 0D,y * N/W ¢« T ¢ n « do
OD 00,1 N
1.1 (mL) W (g) T
2010 9 20 (min) n (mL) d
o N (em)
o 1.2.4
2% 0.6% B5+1.0mg/L2 4D+ ( 2012)
0.2 mg/L 6-BA o 0.1¢g 7
3% B5+2.0 mg/L2 4D +0.5 mL 60% 75 C 9 h
mg/L 6-BA +0.05 mg/L NAA 30 ODyg; 50m 3 o
30 d 1 2 000 Ix 12 h (mg/g) =30 CV/1000W
(25+1)C 125 r/min. C
Uv=2102 ( (pg/mL) V (mL) W
) - (g
( )
( )~ ( sigma 2
) (
) o >98% ( SPSS11.5  Excel 5 .
) o o . 15 . 20 . 25 . 30 . 35
1.2 T1.T2.T3.T4.T5.T6.T7,
1.2.1 2.1 pH
0.1 mol/L NaOH 1 mol/L HCI pH
5.6.6.1.6.6.7.1.7.6; 25 d pH 1, 1
pH pH
5d 1 PAL T5.T6 pH 6.6
35d 3 o pH
1.2.2 : 1
2 . FW (g);70 C 10 h T1 ~T2



2 . pH 205
4 ;T2 ~T3 pH6. 1
[ 5.6
= 0.9 F >
+ 0.8 .
® o7l ;T3 ~T4 pH
206l ; T4 ~ TS
>
& 0.5 ¢ pH6.
W 0.4 }
Ll 6 ;TS5 ~ 17
&
5 02 ¢
0.1t .
0 A ' ) ) . . ) ' pH 5.6 6.6  T7
0 5 10 15 20 25 30 35 40 o
£ K H Growth day (d)
2.2 pH PAL
1 pH pH PAL 15
Fig. 1  Dry weight under different pH values pH .
1 pH PAL
Table 1  Effect of pH value on PAL activity
Different periods T 12 3 T4 i T6 7
pH 5.6 45.63 +£0.08c 42.41 +0.26d 11.16+0.05¢ 35.73 £0.18b 58.71 £0.29¢ 37.59 £0.50c 21.68 £0.22¢
pH value 6.1 46.67 £0.38b 44.92 +0.81b 13.79 £0.1la 37.54 +£0.25a 59.38 £0.11b 54.44 £+0.09b 31.84 +0.13b
6.6 47.41 £0.36a 46.67 +0.36a 12.27 +0.16b 37.37 £0.11a 62.75 £0.06a 56.41 £0.28a 45.06 £0.06a
7.1 44.17 £0.28d 42.41 £0.26¢ 12.31 £0.07b  23.35+0.11c 28.28 +0.28d 25.25+0.12d 17.75 +0.10d
7.6 42.47 £0.30e 41.46+£0.29¢ 9.48 £0.17d 12.17 £0.18d 15.43 £+0.45¢ 13.58 £0.29¢ 12.43 +0.06e
Average 45.27+1.85 43.76+1.93 11.80+1.48 29.23 +10.38 44.91 £19.99 37.45+17.11 25.75+11.96
: 0.05 o
Note: Values in each column followed by different letters mean significant difference at P <0.05.
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Table 2 Yields of total flavonoids under different pH
pH Yields of total sophoricoside ( g)
pH
value T1 T2 13 T4 TS T6 T7
6.1 0.073+£0.004a 0.127 £0.016ab 0.235 +£0.032a 0.41 £0.027a  0.556 £0.062ab  0.868 +0.042a  0.969 +0.049a
6.5 0.075+0.017a 0.088 £0.022b 0.118 £0.004c 0.286 £0.067b 0.587 £0.040ab 0.773 £0.092a  0.545 £0.013¢
6.6 0.074 £0.014a 0.095 £0.015ab 0.155 £0.029bc 0.322 £0.012b  0.655 £0.191a  0.922 £0.123a 0.875 £0.077ab
7.1 0.095+0.030a 0.119 £0.026ab 0.192 +0.05ab 0.296 £0.045b  0.408 £0.142b  0.549 £0.146b  0.793 +0.063b
7.6 0.078 £0.011a 0.130+0.019a 0.219 £0.041ab 0.3345 +0.01b 0.435 +£0.049ab 0.448 +0.018b  0.637 +0. 125¢

0.05

Note: Values in each column followed by different letters mean significant difference at P <0.05.
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