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Effect of Medium Compositions on 1-Deoxynojirimycin
Content in Tissue Culture Mulberry Seedling
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Abstract  To explore factors on the synthesis of 1-deoxynojirimycin in tissue culture mulberry seedling, we in-
vestigated the effect of medium compositions on the 1-deoxynojirimycin content in mulberry leaves using meth-
od of reversed-phase high performance liquid chromatography. The results showed that increment of the con-
centrations of fructose and inorganic salt, and decrement of phosphate concentration in MS were propitious to
the synthesis and accumuiation of the 1-DNJ in mulberry leaf. The Fe®* concentration of medium had a signifi-
cant influence on the 1-DNJ content. The 1-DNJ couldn’t be synthesized if the medium is absent of Fe?*. But
the Fe”* concentration increased from 0. 05 to 0. 20 mmol/L, the 1-DNJ content was reduced significantly.
The existence of Aicotinic acid and VBgin the medium inhibited the synthesis of the 1-DNJ, while the Mg? ™, in-
osital, VB, and glycin had no significant effect.

Key words  Medium compositions; Mulberry leaf; Tissue culture seedling; 1-Deoxynojirimycin; Reversed-
phase high performance liquid chromatograghy
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Table 1

content in mulberry leaf

Effect of carbon sources in culture medium on 1-DNJ

ERRERE / BRERERE / 1-DNJ & 514 /
(g-L™YH (g-L™H %
Sucrose concentration Fructose concentration 1-DNJ content

0o 30 0.084 1 A

15 15 0.0815B

30 0 0.0595C

BEEHNAE AL BB LS E SR, 0 = 0.01, K2 -
5 R,
The capital letters within columns are the results after the multi-com-

patison at = 0. 01. The same in the table 2 ~35.

R2 EFREPHNREBEREXMZHEENFH 1-DN] £2
A |

Table 2 Effect of fructose concentration in culture medium on

1-DNJ content in mulberry leafl

REREWE /(g - LD

Fructose concentration

1-DNJ FR2 /3% / %
1-DNJ content

10 0.0312D
20 ‘ 0.080 6 C
30 0.078 4 C
40 0.1334 A
50 0.1061 B

2.2 BFHERHEE T AU ] 1-
DNJ 4 B (50 |

FEARFEEE SR B AR MU (60 mmol/L) A5 iy i
SR, ) L A R R S 7 T SR A i o 1 o
1-DNJ A B AR L3 3, B INAAZS B H ) )
FZrth 1-DN] R M A AR
i, Z&0 R 1-DNJ B FR B 20 BE 0. 115 6% , 4%
BEE THEAT, Bl W, NO; AV BB
it 1-DN] & I EBRE 2 —,
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Table 3  Effects of nitrogen sources and inorganic salt in culture medium on 1-DNJ content in mulberry leaf

BEERERREE /
(mmol - L71)
Phosphate salt
concentration

E=R/ 1-DNJ
n(NHf)zﬂ(NO;) FESE /%

Nitrogen sources 1-DNJ content

1:1 0.071 2 E 0.10 -
2:0 0.0802 D 0.50
0:2 0.1156 A 1.00
2:1 0.0912¢C ) 1.25
1:2 0.101 6 B 1.50

+h
1-DNJ e ﬁ?ﬁjﬂlm g 1-DNJ
g/ % EEES (8 LD w0
1-DNJ content norganic salt 1-DNJ content
concentration

0.0591C 2.045 0.1224D

0.1185 A 4.090 0.1329 C

0.0957 B 6.135 0.1637 B

0.0609 C 8.180 0.176 6 A

0.0607 C 10. 225 0.084 6 E

2.3 BEFRFEE Fe® Mg ol Ca’* H e BE X AL 1S
MR 1-DN] S BN

BRI E 3 FAB R T FT Mg A
Ca’* YR FERT i 1-DNJ 94 B W5 5 B
(F24) 4EFHIEPAS F* 5, S0 G LT Rl
AF] 1-DNJ, X4 Fe** f#¢ B K 0. 05 mmol/L i F it

1 1-DNJ W& B, IR 0. 05 mmol/L B 5
M 1-DNJ & B 7 TR 2 Ca’ W E N 1.5
mmol/L i}, & 1-DN] WR B S B EZEZH
0. 114 9% ; M ARG Mg Bf, &+ 1-DNJ (¥ & &2
3B 7 H0. 077 4% , B Mg i3k BE X 1-DNJ &
BRI e TG A S (4 B

F4 EFERFS Ca’ f Mg HIREXM RAREM A B 1-DNJ S 2K

Table 4 Effects of Fe**, Ca’* and Mg®" concentration in culture medium on 1-DNJ content in mulberry leaf

Fe* Wi / 1-DNJ Ca® " RE /
(mmol - L71) THENE /% (mmol - L71)
Fe?* conceniration 1-DNJ content Ca®" concentration
0.00 0.0000 E 0.0

0.05 0.0903 A 1.5

0.10 0.0821B 3.0

0.15 0.078 1 C 4.5

0.20 0.0689 D 6.0

1-DNJ Mgt YRE / 1-DNJ
JRESE/ % (mmol - L71) FRESTEL 7 %
1-DNJ content Mg?* concentration 1-DNJ content
0.0503 E 0.0 0.0774 A
0.114 9 A 1.0 0.0558 D
0.0799 B 1.5 0.060 6 C
0.076 3 C 2.0 0.0749 B
0.0734 D 2.5 0.0533 E

2.4 HEFREFEEYLS N RATEE A L
DNJ & R #R20

MRS AT, SR A R AR &
RXT AR A B L-DNI& B W% W AE A,

HAURMRAGE LR B & X 1-DNJ f4
ARA M HIE R ; SR 2P LEE 44 R B,
FH AR A 1-DN] S E W N E 2, 7
TE BARRLE -
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Table 5 Effect of vitamin and amino acids in culture medium on 1-DNJ content in mulberry leaf

R ‘ BEz . R . VB ] VB, ) HER . El -DNJ
Treatment No. (100 mg - L") (0.5mg - L")  (0.5mg - L7') (0.1mg -L Yy (2mg - LY BESE/ %
Inosital Aicotinic acid Pyridoxine Thiamine Glycine 1-DNJ content

1 + + + + + 0.1078 D
2 + + + + - 0.082 4 GF
3 + + ~ + 0.1100 D
4 + . + + 0.130 1B
5 N _ + + + 0.160 4 A
6 - + + + 0.088 8 F
7 + - ~ - 0.082 1 GF
8 - + - - - 0.1087 D
9 - - + - - 0.0807 G
10 - - + - 0.1190 C
11 - - ~ + 0.0985 E
12 - - - - 0.1109 D

‘TR MARBREL S, -7 RASIA

“ + " means adding component to original media;“ ~ ” means not adding component to original media.

3 e
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FH, TS0 T 48 i P9 S B R KT B IR B AT

BREDPHSAMESAN RUAEH R+
1-DNJ# & A —EVE . BL NO; VE I ME—RUIRET,
F e 1-DNJ B3 B i LS B NE I vE— B IE
if, & 1-DNJ & 88K ; 8 U —& AR &
B ESASELZH AR FRH S 1-DNJ 4 H.
FRHTER SRR P IE 4R & NO, Yy He ol A A ot
Hr 1-DNJ 05 BUMAR R, AES RN — 2R, Xt
REBEHEEYHERASEER"  MEAEm
St 1-DNJ f)& AR R HLT I FF AT .

4B B FEAAE SR A6 B R
TR AR Y B A e AR Fe Xt
BiW{F b 1-DNJ (94 B0 B2, 2 s

AR Fe?* B, B & P LKA 2] 1-DNJ, 53X 7] BE
FHh Fe? ™ %t 4 fAR e T ML i T & ik
YIS R, BT BR R i 5%
e 1-DNJ & B 3R 1 1 iR 75 B i — 2 IR
Mg’ " R—SEG A HE BN R 1, B e I A GE B9 Mg™”
REAFTRA R R &R HARE SRR, A
I Mg®* i Z - 1-DNJ & B, X —
GRGHEaE REREIBIR M XS
(Salvia miltiorrhiza Bunge) 21 5% ( Taxus chinensis)
AR A AR & B RY 3 e 45 SR AR D), VR DL
FrTat—2 a5,

WYL BRSFHET AR MEERZIKE
B BB LR i, TR B R4, BARRE S
TR T SR BB KD, TSR RPN A —
FRER LR AL ROME AR . AR IR (4 2E
R B EA M Z M 1-DNJ & B4R, BRI
BROMERBANE R, A LR B, &2 —F
WDEFER Y BAIRE A REE LB . AR
A WL U X R At 1-DNJ 95 T Rt o —
TEMIR IR, MR dt— B,

BR LA EJLAR R 2R T2 0 S 5% 1 0 o 1-DNJ
BRI, BHEEWNE ST SSRGS T
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