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Abstract ; It is well known that the growth and secondary metabolites accumulation of plant cells cultured in vitro are de-
termined by many factors, such as culture conditions, nutrients supply, phytohormone application, etc. This study aims
to explore the affecting factors during Panax notoginseng callus culture. On the basis of MS, modulations of phytohor-
mone combination, nitrogen resource and illumination strength were carried out, and then the changes in saponins con-
tent during culture of P. notoginseng callus were measured and analyzed with spectrophotometry and HPLC. The results

showed that the culture conditions had an considerable effect on the saponin accumulation in Panax notoginseng callus,
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in detail, combination of phytohormone had significant effects on saponin content with a peak of 4.72% = 0.29% from
the callus cultured on MS supplemented with 0.5 mg - L' 2,4-D+1.0 mg » L' 6-BA; The total N source concentration
was maintained at 60 mmol - L', the saponin accumulated at the highest level of 4.71% = 0.17% in the callus under the
ratio of NO, /NH,*=7 : 1 (45 mmol - L' KNO,+7.5 mmol - L' NH,NO,) ; When cultures grown in the light (1 000
Ix and 500 Ix for 12 h + d', respectively) versus dark, their saponin content were calculated as 1.94% + 0.31%,
2.38% + 0.12% and 3.57% + 0.27%, respectively. In addition, greening and cell differentiation were observed on the
surface of callus under light, might be the main cause resulting in the inhibition of saponins synthesis and accumulation
in callus. Saponins of P. notoginseng have been acknowledged to be the major compounds functioning in medical treat-
ment of diseases, herein they are employed as the indicator of callus evaluation. Four kinds of saponins including Rg, ,
Re, Rb, and Rd were identified from both the P. notoginseng callus and root by HPLC, and R, could not be detected in
the former, however, presence in the latter, the reason for which needs to be further investigated. The above results are
likely to provide technical support for the production of natural compounds through callus culture in large scale instead of
field cultivation partly in the future, furthermore, which would also be a potential alternative to wild medicinal plant re-

sources for its merits of sustainable and rational exploitation.
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Combinations of phytohormones

Table 1

2,4-D
2 ,4-Dichlorphenox-
yacetic acid
(mg- L")

6-BA
6-Benzylaminopurine

(mg- L")

S FEARRIRE

Number Basic medium

I MS 2.0 0.5
2 MS 2.0 1.0
3 MS 2.0 2.0
4 MS 1.0 0.5
5 MS 1.0 1.0
6 MS 1.0 2.0
7 MS 0.5 0.5
8 MS 0.5 1.0
9 MS 0.5 2.0
&2 NO,/NH,'Bitt
Table 2 Ratio of NO,”/NH,"
gy AR . KNO, NH,NO,
Number m'iijfm NO, /NI ol 1) (mmol + L)
1 MS 1:1 0 30
2 MS 301 30 15
3 MS 5:1 40 10
4 MS 711 45 7.5
5 MS 9:1 48 6
6 MS 60:0 60 0

1 mL - min™ ; B K R 203 nm( ZE AL 2011)
1 mg - mL ' BRAESA R (AR BT R, (R, .

Re .Rb, 5 Rd IRG W) ST IAFE MW HT 0.45 wm

DENE L UE , A RSB 10 L, #E4T HPLC I .

2 HER G

2.1 R LR RO 25

PUHAF A AVES LT 545 nm A0 2 AS [a] e
Re VTR WG RE | LA RE A 5 (mg ) R AR AR WK
e YRR Fl bR v 2 8T 5 2 A Y=8.96X -
0.013 6,R*=0.999 3,

R TV A A B K FR IR 1.2.4 T
2 RIEHIE 7oA =B R R AR, K3
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Fig. 1 Effects of phytohormone combination on the saponin
accumulation of Panax notoginseng callus 1. MS+2.0 mg - L"
2,4D+05mg - L' 2. MS+20 mg + L' 2,4-D+1.0 mg - L';
3. MS+20 mg - L' 2,4-D+20 mg - L ; 4. MS+1.0 mg - L
2,4D+05mg - L'; 5. MS+1.0 mg - L' 2,4-D+1.0 mg - L';
6. MS+1.0 mg - L' 2,4-D+20 mg - L'; 7. MS+0.5 mg - L"
2,4D+05mg - L'; 8. MS+1.0 mg - L' 2,4-D+0.5 mg - L'';
9. MS+0.5 mg - L' 2,4-D+2.0 mg « L. The same below.
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b, RmAEsk BRI (KB 6), SCH#5(2007)
KISCAE T AL A 4 b A 2E P B B 2R
Z5(2010) BRI RASGE T AERAAH L LK,
UG T A T T B S A i 1 6 J LA AR 5 1 )
HVER . ST REOGHAE P U 2B A 8 52 Mo o A 4H 2
A, AniZE S HE AT LA B 4 v 250 B R AR ol
I, EE RN A R A A R BKF (Marsh



8 FrIRIRAT . BRSO = B SUE KA R R 15 1039

K2 BEREEH N =LA H SV KRS R

Fig. 2 Effects of phytohormone combination on the growth status of Panax notoginseng callus
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Fig. 3 Effects of NO, /NH, " ratio on the saponin

accumulation of Panax notoginseng callus

et al,2014)

AT ARG A ZE o a] L& B, O B R [R]
A 200 M R AE A I 5 e R A 22 R, X T RE S IR
AR 2 A TR OC R, IR il 0 40 Bk A AR
WS YRR RE R R A0 AR RO AS RN R B B BR B
ZRAFAFER R A AR KIE R (a7 =5 5 FHE PP g, 2012)
TEBRIG TR AT, S, A2V a8 B S5 A R K7
B3 i R A A R B A ), %o R E R 2 o
WRAE I AL A 22 5, X 45 BN T4 I LA 28
FRB AR = R F=) , R R TE 35 75 S 40k
B O 2 A TR BRSO,
2.5 ZtRfGALAFEH HPLC 7747

J TG =B @A AL 4 R AT AR AR R
WAL TARSR 3 A0 =B BT T



1040 O O WY

37 &

K4 BRI NO, /NH, S5 42U K 1 i
Fig. 4 Effects of NO,”/NH, "ratio on the growth of Panax notoginseng callus
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Fig. 5 Effects of light strength on the saponin

accumulation of Panax notoginseng callus

HPLC 7047 (8 7). & 7:a 245 ES R, (Rg, \Re,
Rb, Lz Rd [0 B i [a] L3 151 7. b FET 7 ¢ 20502

HH: = LR =LA 4(MS+0.5 mg - L' 2,4-
D+1.0 mg - L 6-BA) 524 HPLC 43 BT

SPUR S N ER I TR AR T ' ot g i e ek )
% Rg, .Rb, \Rd R, } Re TLFl 2 4F, & AT4 2 M
FIIRIF & Rg, >Rb,>Rd>R, >Re, H Rg, fll Rb, &
s THE =ME TSR (B 7.b), FHEHS%
(2008) 7EMFIT —-EARZE | EAR I SR = ANEB 07 o 2
TR & B, NS A Re, Rb, MI=-L R R A
s, P =B R R, 2 SRR MR IE
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Rd>Re( [ 7:¢), —-EAFRIFRA A B F IR,
M=-+t8MR& NS =AF Rg, .Rb, .Rh, lI=LRAFR,,
=Pk EESAS B Rg, MIRb,, =Lt {8 R
HRAF AL R /b (B4 2006)

SRS =R B mAa L, sk



8

FEIRIRAE . BRI =LA SV KRR R R

1041

mV

mV

6 s = LAl AlSVER I
Fig. 6 Effects of light strength on the growth of Panax notoginseng callus
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Fig. 7 HPLC chromatogram of Panax notoginseng callus

a. Reference saponin; b. Field cultivated roots; c. Callus.
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