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BE: FRTHIAMTARYFRFFTFHEACGARAEARKR LA B, BF . RIEFOP 0. 2REN. EXABRR TR
FECE A, #T4A4 Phe, Asp #7445 200 £ K, M5 5T SNP A= ASA M AL # 3 4 ¥ 5 1K F %8 % Phe 123
FEAHGARTEEMBARRE, SR ERENIFH L SR, FF R BRI Asp, SNP, ASA {2t L1k A %
AMHBAARE; Phe e ASA R ARG AR T EF SR ARRBRENRERZRERAETHH, RARE
WE Asp,SNP M 38 3t B o9 A M ; #T4k4 Phe #= Asp AA FEERG AL PR FH AR, 225FFF SNP
Fo ASA Zp a7 4] B3 69 AR R

X # W FEL; AGAR; FST WY RAERMY

FESES: Q949.7117.2 XEkIRER: A MEHS: 1673 -9868(2018)03 — 0042 - 06

K H Pinellia ternata HRMRFEE R ZF AR EAEY , JZE] AL, & —WRES W h M. 1
PRI . BRoEN T AR, ST BRI R A ROy . AR AR, B AL L R | ket | B
JERRRE . PrOASR W L PUIR AR Rt b g 5 o)L i o W W) 20 2 15 3% R vp 2l AT A AU R ok A R A
ROBLGT T VS IR 72 1) 05 0 J0 A it o A A0 4 P 0 A AR P 2 T 8 v A 0 Ok 2B A A 1 A A kT
ARSCUL =2 A AU AR, TR (A BT 6 9 B2 5 5 1A 3 M (SNP) . SR /K 2 (ASA) FIRT IR Y 48N
Z R (Phe) . R (Asp) K S H AL BV, ST XA R, 0k e 2 5 A 4l
S A AP R BRI AN RIS ) B ol VR B L Ol B Tl Ak A R S

1 ME5AF*®
1.1 #

B 420 AR S 5 DL i B O AN A SR, R HARAR 4 AR R e R R B
F &M MS+2.0 mg/L 2, 4-D+1.0 mg/L KT+1.0 mg/L IAA+ 3. 0% #EME+ 0. 7% 38, pH{E N
5.8~6. 0CKHEHD . 25+ C, BRI, BRI A 30 d.
1.2/ &
1.2.1 & aT e FF KB &+

HIRY) R Phe 1 Asp, WS IIAY 0T & & B2 6 8 43 591 24 0 mg/L, 25 mg/L,50 mg/L,100 mg/L,150 mg/L;

O Wk HM: 2017-03-01
HEWH. ERHRBERESTH (30500041) 5 5K TH A Z 48215 H (CY160204).
EERA: RAERA969 0, B, WIFEE AN, #8Z, W, E2NFHYRAERIIR.
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75T SNP U I 5 B BB BE N 0 mg/L,0. 1 mg/L,0.5 mg/L,1 mg/L,5 mg/L; %S F ASA IR
JRE W ERE A 0 mg/L,0.1 mg/L,0.5 mg/L,1 mg/L,3 mg/L.

b Z A H SR T INA S 7 i EA S R , JF S BVE T35 3240 th g AL 21 30 d. X RO AN BN
AT 55
1.2.2 ¥EABHARERMNT

3% 30 d A L 2N L Wk 25315 IR L5 IR 40 oK 43 o T RF AR B i, H -k B At
L LU A X A K R

R=Un, —m;)/m, X100
A ROWMXT A AR AR ey RN EE T (@) 5 m, O EE TR (o).
1.2.3 RBAEHBAEENZ

B B R 30 d R M & AL FRAL A A 4L, MK e s SR L R i A EAE TP SE T 80 CHE 2 b, 2
JGF 60 C M, BERJE It 60 B, Ho KM T Aol e, e kS M BE D 1 Esha ot
k.

12,4 BE ., B3Fem e

i 5. 2 R B B9 SCRR IS A 23 . Xtimate C18 {434 (4. 60 mm X 250 mm, 5 pm) . i 34
HEE s K=15: 85, W N 1.0 mL/min, KN 254 nm, #iE 30 C, FEFEE 20 pL. SRR
s o B R A, SRR B EZS 5.5 min, MEHFREBTEIZN 10 min.

FE S A B A 2V T R T, DR S 60 H B, B AL BRALRE SV IR 0.3 g I 3020 I
3mL JFRFE, AR 30 min, H 30% H BEANE B E 5 F B0 AL5 000 r/min #5010 min, $2HEER
PR 3 A%, 1 0. 22 pm EALIE M S AR,

S R A v A B (3 IR LA 1.
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@ & (b) HPLCF

1. 54, 2. IRAY.
1 B REEFEHREM(a) R (b)HPLC &

B R A SPSS 11, 5 4748140 #r.

2 HRESMH

2.1 Phe WFERGAAERREANLSENEHE . BHERBEFHZME

AN TR B BE B Phe oF 2 B 0 4L 8URY AR B A7 40 i 45 1. 25 Phe BBV Z N 25 mg/L #1 50 mg/L
BF . 2 5 A 2 SO R A K A i X BE R AIG 22. 8% M 7. 9%, (HESX AR AR E, B REwE
Phe JU{2 25 4 i A KL

Phe 7E 0 mg/L~150 mg/L JU& ¥k BEJE I A, B AR e i S S s e AR p #a 34, b 50 mg/L i



%34

Bk, F.

I IR A et 2 ¥ B A

YR A KB R AR R A

BEN R, X IR T 9926 . HJ5 A Phe JBH vk BE /Y TH i 100 R,

5 #HF Phe JE R W E N 0 mg/L~50 mg/L B}i%
A 0,041 %, BB WIME, 75 150 mg/L B &/,

FR B T R B R B Phe 23 0 5 1 A AR

7E Phe Fiig ¥ 5 0 mg/L~100 mg/L nﬁlw Vi vk @i 20h IR A 8, Hop 50 mg/ L B
MR ELE, SXEMALIEY 112.5%, 2R EHEZESR, 24 Phe

Tk, 50 mg/L WA RoR, fEF KNS H 5
FEXS IRFEAIR T 46. 7040, ULHMR BT R B Phe {2 i &

JRE D 150 mg /L wF . JAM ] 1 R

AR (G D).
K1 AEARERE Phe W+ BERGHAEKERENZENHE ., BHRBHFHM
Phe/ 5 3
(mg- LD LRSSt SEYI 5%/ % JAT /%%

0 1. 20640. 091a 0.192+0. 016bc 0.018+0. 004c 0. 0080. 000¢
25 0.930=+0. 102ab 0.28140.010b 0. 02540. 006b 0. 008=0. 000¢
50 1.11040. 032a 0. 382+0. 020a 0.041+0. 005a 0.017+0. 000a
100 0.625+0. 028b 0.213%0.007bc 0.019+0. 005b 0.012+0.001b

0.703=0. 024b

0.174=+0.021c

0.010=£0.001c

0. 006+0. 000c

Ve 1 OB AR R 2 [ — BB T R R [ R 25 A
2.2 Asp ¥ ERGHAAERRENZEYHE ., BERBEFNZN

£ 0 mg/L~100 mg/L Ju N1 Asp 806 E @A U4 K, HFE A Btk BT & . B0l 2
Wk 55, 7E Asp BUHEVE B A 150 mg/L B, Jemife st 7 B A A U E Wi g3, (0 5 %0 B 22 0K 2.

AR FREWE Asp WMAB AR T E @A 2ih S AR R, 5xF AL T 9.9%,
23.4%,36.5%,82. 8%.

FERE IR IR IR E ) 0 mg/L~150 mg/L [ Asp J5, LR AHAL P S HE s, HEZ
W b, Hrh s 150 mg/L Asp i 5 iR B R MH . 5 X BEAH I T 90 %.

TE 0 mg/L~25 mg/L Asp JE[IN, 2 @A LR N BB, MK E R 25 mg/L B iLH|
KA, FEXT R4 T 87.5%, 25 mg/L~150 mg/L Y5 N 1) Asp 6] HAR 9 B8 5 09 & . 40 51 kb X 1R
BEMR T 25%0.12.5% , (A2 5 A 0.

5% R FRKFECFED.

16 0.40
a a N
141 } S 0357
Y
12F R 30t
8 { fﬁ
4@5 10 b b i 025}
K 08 ;020 o
H ¢ o -
T 06 o015}
T /
041 g 0.10
02F # 0.05¢
0 0 1 1 1 1 ] ﬂ/g 0 00 =3 b
0 25 50 100 150 0 25 50 100 150
Asp/(mg- L) Asp/(mg -L1)

Vb B0 44 18 BRI 02 () — LS T R R ) R 2 S 5 % B K (R D,
B2 AEARERE Asp N FERGHEAERKRENZEYR. SHERBEFNZMN
2.3 SNPWHERGHEHAEREEAREYHE. SHEEREENZIN
PEA 0 0T BV B2 YO LA, SNP AU N4 A R T B A 2N A K, HL B & J00 5t Vi BE (3%, G AH X
AR BT RE OC, 2 SNP Biit N 5 mg/L i, 55 B LU G R 173,500, B4 % 25 R
AR BT B SNP By A, Bfe ik 7E E @i girh S A AR R, BIKE % LS TR



4 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 40 %

Horp SNP B B2 1 mg/L WA B R ME . HEX I3 T 92. 7%.

SNP X 2 24 M A 55 4 54 B R O A o ik ok 88 I g o e o o R B INF AR 7E 0 mg/L~0. 1 mg/L i
R E N, CEE A S E A g n, HOSNP BT K EAE 0.1 mg/L B B d K, Hoxt R E I T
10% , HJGHEA B 37 5 b SNP BTt ik B2 T . 2F Z A0 0 5 1 /9 & UTT R 32 20300, B BT ik 3B
] B 5

ANTA) i e B2 SNP A B I B 400~ B2 O 4 AU P IR B BLR (R 2).

R2 FRREXRESNP ¥ ERGHAERRGENEZEYHE. SERBREHZ M

SNP/ i1 2
(mg+L D FIXS AR H R/ )5 S Vo B/ % JAT /0%
0 1.20640.091c 0.192+0.010d 0.0180. 000ab 0.008+0. 000a
0.1 2.670+0.032b 0.278£0.021b 0.020=£0. 001a 0.00720.000a
0.5 1. 458=0. 025¢ 0.208+0.017c 0.016=£0. 001b 0. 004 0. 000be
1 2.851+0. 056ab 0.370+0. 014a 0.011+0.001c 0.002+0. 000c
5 3.299=0.081a 0.260=£0. 015bc 0. 009=0. 000c 0.00540.001b

2.4 ASAMFPFERGAHARAERERENZEYNH . SERBENZIE
TN INAS[R) 07 2 e BE 1Y) ASA TR R @ dl s R B vh B R R @ L A, ABESE ASA Jii it ik
JE B T s R O A K R 5 SR NS R AR B R A, 43l Ll X RIS N T 10. 496,46, 790,138, 4% ,34. 7%.
X T RA Y, 2 ASA Bii R IEN 0 mg/L~1 mg/L B, SV & B EWH I, 7 1 mg/L
KB, 55X IR G IRy 80. 2040, S FF IR NI, {H7E ASA BT EE N 3 mg/L W, {/he T XF B4

30 - e 0.40 - SETE
5 035} b i oS
23 | » i
o H]I ) a
é 20 'ﬂﬂ 0.25}
;é 15 i 0.20 |
H o L
G o 0.15
Z g 0.10
0.3 #H 0.05F
B
0.0 L 0.00
ASA/(mg-L1Y) ASA/(mg- LY

B3 AERERE ASAMEERGAAEKRENBENR. BHERBTHEM

4 ASA JBT i v B AT N O 2 B 0 2 2 S i B R B v R A I DU R A R
Horbr ASA Bt ¥ B0 1 mg/L WG i dRem . XS BRI AN T 93. 3%,

ASA X B A AL 20 BT R R S S L, FE ASA JT B VR BEE AR B AR TR VR B e e
f£ 0 mg/L~0.1 mg/L W, & @ 202U 1 & i 8 m. 78 0.1 mg/L W d&m . Hoxh B8 17
150 % , fH4 ASA W E & T 0.1 mg/L J5, MR & B #BEAL, 4 ASA WK E N 3 mg/L B,
P B A A b R AT X RS T 62, 5 %0 (Kl 3).

3 igss

FEWIBR ST R R R A B BOUR ST, Phe £E S — B Uk P9 00 T 0 20 R BRI 5T, T REE
ik 2 Pl AR B L IR R T R AU S A B S RN A B Asp S R 9 ELE
AR BT ARG A SRR W, R BT e B (Y Phe fE ¥R @b BAEYBR . S9F. IRITIOS
J8 . Hed 50 mg/L Phe SR e . B Phe [ € BE 9 1% 10 000 400 660 G A W e, 5 RIIR A9 AR (R
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B VR B Asp BOBSINA A T2 B @05 A2 i H i BUER L O VR R DU A0 7 R A 5 R

— AR (NO) &R LAY (5 500 7, BT C UESE 22 548 Y 40 M A= A7 9 & 100 42 1 4
WAE S T2 ARWETE R B, IR T v S R N B SNP X AT f ko B A 41 U S W R
Hor SNP 2 1 mg/L WFRCR 5 W1 5 SNP O 5 @ 05 2 40 b & 1 B3R A IR 5 R 32 I i 2 g o ok
JEE IR A BEG 5 A [ o A vk B SNP Bl F @ O A 40P IR R R BEWIAMNR NO 25 T E @il
2L A A Y IR £

ASA TEAEYI RN BA S S A Bk . B S R, R EOR I BT 2 T m g I RE S I AR R IR
POH T A A A B PR . FEAIR IR T, AN [R] BT R BE A ASA X B M 2 20 B A W A (R AR
A BL1 mg/L ASA XF HAZ R B i, Dy % BRI 180. 200, 2 B A L 21 rb S IR AT 195 i R 3k
R B VR BE ASA I 2ot T B ASA RG], P S HAE 1 mg/L ASA BHARIRK, IRHTE
0.1 mg/L ASA WAL TR, Uil T ASA A H T SAY ., SH . IREME R, HE2ESARRE
Y& BT 1 ASA B VR AN

TEIA S T B2 IR, BTRY) Phe, Asp MBS IS ¢ @ i AL 8UE K, S 1 SNP,ASA B9
Jin e it B2 A LU AR K s Phe 78R VR 2 I 02 1E 5 0 2L 20 b i AR Wl ) BR SR L v B R R DU
A B AN TR SR VR BE ) Asp, SNP, ASA ER SN E Al g ik~ B @A 21 20 b S A i) BRR 5 A B 3k
Phe Al ASA {9 #I0 AT fid it 2 B @ 5 AL 2P &1 (9 5 B 100 5 IR VR B Phe AT ASA {9 8% i 0 2341 4 5 19
R, ANFEBEWRE Asp, ASA X F @O 4 40h 5 H 09 & U A dE A T s BRAS [R5 ik B2 SNP A9 8
M 2 A H AU IR AL RSN, Phe, Asp, ASA X2 5810 4 20 iR 19 & a8 B R 5T 5 ok 2 42
g R L I A B Ul AN [R] SN IR S I ko B A A R R AR e S IR A A K
5B I R o L A OC.
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Effects of Exogenous Additives on Callus Growth and
Secondary Metabolites Content of Pinellia ternata

WU Neng-biao's CAO Rui-xia', WU Si-jing®, LIU Xing'
1. School of Life Science, Southwest University/Key Laboratory of Eco-Environments in
Three Gorges Reservoir Region, Ministry of Education, Chongqging 400715, China ;
2. High School Affiliated to Southwest University , Chongqing 400700 , China

Abstract: The effects of elicitors and precursors on callus growth and contents of total alkaloids, guanosine
and adenosine in Pinellia ternata were studied. The results showed that precursors of Phe and Asp can in-
hibited callus growth. However, the induction of SNP and ASA promoted the growth of callus in the range
of test concentration. LLow concentration of Phe increased the total alkaloids accumulation in callus of
Pinellia ternata. while high concentrations of Phe inhibited the accumulation. Different concentrations of
Asp, SNP and ASA could promote the total alkaloids accumulation. Low concentration of Asp and SNP
showed positive action on the synthesis of guanosine in callus, but high concentration of them had adverse
effects on the synthesis of guanosine. Different concentrations of Asp and SNP could promote the synthesis
of guanosine. The precursors of Phe, Asp were conducive to the synthesis of adenosine in callus of Pinellia
ternata » but SNP and ASA inhibited the accumulation of adenosine.

Key words: Pinellia ternata; callus; elicitors; precursors; secondary metabolite
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