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Optimization of Medium for Improving Exo-polysaccharide of Grifola frondosa by
Response Surface Methodology

LI Zheng' ,WANG Yu’,HAOQO Li-min®
(1. College of Textiles , Tianjin Polytechnic University, Tianjin 300387 ; 2. Department of Agronomy, Tianjin Agriculture University, Tianjin
300384 ;3. The Quartermaster Equipment Institute of the General Logistics Department of Chinese People’s Liberation Army,Beijing 100010)

Abstract:In order to increase the production of exo-polysaccharide of Grifola frondosa ,the optimization of medium by
response surface methodology (RSM) was studied. The results showed the optimal medium was (g/L) :KH, PO, 2,MgSO, 1,
VB, 0. 02,wheat bran 50,glucose 20,corn steep liquor 23. 8,corn powder 19. 7,soybean cake powder 5. 2. Under the medium,
the exo-polysaccharide of Grifola frondosa was 2. 44 g/L,which was increased 75.22% than that of initial medium.
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1.2 REHk
L2.1 AMERER WERKEEHEWE 1 a £47H
ZKBOMCEE B ORK T Wise 24 h, K0, F 8 R4 R 25 A0 Rl
Ve K2R BEBT R 1~2 em W ZEAY/NBE . FETCH 4%
R, 75 Y TERE A 0. 1% A FH R Bl A Ab B, 2 30 d
Ja Geit MR TS YR A RIS %
L2.2 wf¥ER HEREE EXEF THELE
B I 2 25 B 7 B A DR AR TR R S SR LA, IR T 7K 43
J& By LR B AV B 2 U0 DR A, R E A A LS
FREH, FFIEFEELL MS [E 5 575 OFFE 30 g/L, 3
BB 7 g/ L) REAEFRE, KB BEE MR H6BA,
2,4D,NAA,pH 6.0,3%3% 30 d J5 g 28 iish N, 1535
Z SEFRRE 24~26°C ,BHE>2 000 1x( 10 b/ d), FIFl,
1.2.3 4R EBLKVREBERBIINEEZINH
FIZEATI BB ZE, IR ZF R T 2 em DL BB ZEY)
FIRHEA 1 AR B B R R L MS kK5
FE(HENE 30 g/L,B5ifig 7 g/ L) WEARREFRHE, KE RE
R F1% 6-BA.NAA,pH 6. 0,353 30 d 54Tk
TR FIHEFE R
L2.4 ARAVGMYHALIE FEAEFREMEH MS
(R4 M 30 g/ L+3iE 7 g/L,pH 6.0, 25175
FI DB ET KA E A MEETERIARFRLHE,
NI oK A% B H 600 mg/ L, A7t 100 g/L, 4%
% 100 g/L, &% 100 g/L, HP DB ER G, Y/
BEEFTEE RS K G A A S e AR &, RBEE
FILATE A EYR, A M g HRE. pH 6.0,355F
30 d JGGeit bk A =R
12,5 Fiidk MBS A VLRI 4> 4 R ERRE 1T
PRIEFIAR T N RIEA VLI 4 4 RE
b BE A T Bl MR BE I 155 . pHL 6. 0,35 5% 30 d JF4ETt

PR RIERE R, HE5E R =40 fb 2R/ B 2R R
L3 BdEST
IR H AR SRORS [F) % A AR i A 1 E AT 8%
FAEEAENLIRE . 50 5088 2R A DPS %048 Ab 38 4 14
AT 22 5 i RO
2 HRESW
2.1 IR 2K At ) Xof 41 A A ME AR K B R 52 R
fHF 1 AT RS FI T SR 7 A B [ e ¥ e Rl
15 B S SRR . BT 1 Hh A A SR B A R R AR
S RS R (BT PR AR, AN R R A 4
Bro AT 16 WPREFIF R IE 8 A B Rl R K L 5 YR AR,
{ER2 RS RAARM, EARA R RIEEMNA S . b 6 T
AbFE 20 s, FHFRALEE 10 min B, 5YLHA 1590, lIEF A
80% , N A A .
*1 FARAREARIIMEERE BRI
5% 0. 1% HeCl #FMt Sigk  BRER  REHK  RER

oS
]

/s /min /M /A /% /A /%
1 15 8 20 17 85 18 90
2 15 10 20 13 65 19 95
3 15 12 20 7 32 18 90
4 15 14 20 6 30 8 40
5 20 8 20 17 85 19 95
6 20 10 20 3 15 16 80
7 20 12 20 11 55 19 95
8 20 14 20 2 10 6 30
9 25 8 20 13 65 17 85
10 25 10 20 10 50 15 75
11 25 12 20 7 35 13 65
12 25 14 20 1 5 7 35
13 30 8 20 12 60 13 65
14 30 10 20 4 20 8 40
15 30 12 20 3 45 4 20

16 30 14 20 1 5 3 15
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2.2.1 ARPMELEXBFERKOEZM ZBEAL
JaJG  ZE B FE TR I 06 B K, I 2 2 i ek i, ZE A A B A
K, 2~3 85, K 1.0~1.3 cm, HE 2 7H, 4%
HMERR HZF B 6-BA ¥k BE (149 38 Jin e 1 n J5 FEAR, 2
6-BA MR B BARET , H 25 AR i 50K, i B 6-BA X IREF 1)
HARSEEM. X 2,4-DWEER 0.0 mg/L B, KE
FIBRTE R R ZE5 R 0,37 %682 %6 F1 496.57%.35% ,
ULEA 2,4-D XTRRZF 8 &2 PE IR AN B B, NAA /B —
FEAAKREEMEMEY AR, 2R
NAA ¥ BE 538 JinJ5 B4R, 0. 2 mg/L NAA XJ KA H 0.5
mg/L NAA ST IR W ZE i R U R 2 4352 822
176 %0 , UL BARI RS SR I R B HOME ) 6-BA, T iz Bt
KA BE ) NAA, K7 F1 38 45 7l £ MS+ 6-BA
1. 0 mg/L-+NAA 0.2 mg/L 1 MS—+6-BA 4.0 mg/L+
NAA 0.5 mg/L Hy3EFRFE B34 H 2 380 .
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6-BA/mg + L1 2,4-D/mg+ L1 NAA/mg + L1 2R/ % 6-BA/mg + L1 2,4-D/mg+ L1 NAA/mg + L1 HER/ Y%
0.0 0.0 0.0 0+0g 2.0 0.0 0.0 440. 4h
0.0 0.2 0.2 144-0. 2¢g 2.0 0.2 0.5 154-0. 4g
0.0 0.5 0.5 2341, 4f 2.0 0.5 1.0 28+1. 5f
0.5 0.0 0.2 37+1. 8 4.0 0.0 0.5 76+1.7a
0.5 0.2 0.5 47+1.1d 4.0 0.2 0.0 574+1.1b
0.5 0.5 0.0 5442, 4c 4.0 0.5 1.0 4542. 0d
1.0 0.0 0.2 82+1. 8a 6.0 0.0 0.0 3540. 7e
1.0 0.2 0.0 424+2.1d 6.0 0.2 1.0 5042 1c
1.0 0.5 0.5 58=+1.1b 6.0 0.5 0.5 46+2. 3d

T R P BEE N 3 WE V-, R B BLH E k280, FHE .
2.2.2 SRRIMPEIEFEAERE B 3 ATALERER
HRARIEIR R, X T B4 HT , 6-BA it 4k AR 38 i FY) B W
BRREBEE 6-BA Y B2 W8 Iin S8 hnJa WA Ak
Bk 3.1 em, X368 6-BA X AE KGR B EEM. Mg
A BT PR NAA YR BERE I 52 1E p 4, X 3
B 0 R ZE R T R AR B 5% o bk 1R B 6-BAYER FE 119

BN SR InJE BEAR RS BRIk 3. 2 em, XA KGR W3
YEF, NAA X458 2R i /E FH 2 253 n f5 B R it 3, &
W BE R MR B A NAA ZRARFI kR385 . k78
MS+6-BA 2. 0 mg/L+NAA 0. 4 mg/L Fy¥E5E3E 4K
HYEAR,MS+6-BA 4.0 mg/L+NAA 0.1 mg/L f#5 3
FIEGIREYAR,

x3 AR EL B LR AR SN IR 0
TRASYEARIE I 1L 1 5 6 TR AR AR I 1L 1 I
6-BA/mg + L1 NAA/mg+ L1 PR/ cm ST AR 6-BA/mg + L1 NAA/mg + L1 FERS/ cm ST AR
1.0 0.1 1. 840. 2e 2.5+0. 2¢ 2.0 0.1 1.4740. le 1. 640. 1def
1.0 0.2 2.140. 3¢ 1.740. le 2.0 0.2 1. 540. Oe 1. 940. 0cd
1.0 0.4 2.540. 3¢ 2.740. 1ab 2.0 0.5 2.340. 3¢ 1.240.2g
2.0 0.1 2.1740. 3de 2.3740. 1bc 4.0 0.1 2.740.2b 2.810. 2a
2.0 0.2 3.140. 3a 2.5+0. 2¢ 4.0 0.2 3.24+0. 2a 2.1740. 3bc
2.0 0.4 2.9+0. lab 3.2+0. 3a 4.0 0.5 2.140. led 1. 840. 1de
3.0 0.1 2.240. 3e 2.0740.0d 6.0 0.1 1.8+0.0d 2.340.3b
3.0 0.2 2.4=40. Ocd 2.3740. dbe 6.0 0.2 2.240. 1c 1. 940. 0cd
3.0 0.4 2.6740. 2bc 2.670. 3bc 6.0 0.5 1.940.1 1. 440. 1fg

2.3 AHLES IR LA S ARACHETE A9 R

2.3.1 MFRWEERAFRAISMBEEE  hx 40T
4 FE LI I VR R 2253 R K 7R K R 484
IR X R ME R B B R A B T 2.2 om,
WIHRBER R, R T 2. 1, (H R L5 A 25 IR pk i A 5
R, KB EROE AR B B 3 AR RE 2. 1 om, 3951
FRIK 2. T AR BRI AR ACHE IF K il e 2 1 A9V FHASCR:
RBE REBET L9 om, MFHRBENT 2.1, R
SENHE R ERTERT A K B4, 5 A L i B
SR IR U AR B A W Bk, S8 E
AR RIERI B K Al B B PP AR — BRI RE
FSE B LA AR B

x4 HERESREHRMG X
ARSEb st gei R oA

R T
AR /o R P /om AR
HHE 2.27+0. 1a 2.140. 2¢ 1.4+0.2b 1. 940. 2ab
piida 1. 340. 2b 2.3+0.1b 1. 6+0. 3ab 1.34+0. 3¢
LA 1. 7+0. 3ab 1.440. 0c 1.4+0. 2b 1. 5+0. 1bc
IKfERRE A 2.140. 1a 2.7+0. 1a 1.940. 1a 2.1£0. 2a
2.3.2 [FFEVHARWEENER BN 4 FEHL
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Y IR IR R YA A A — 2 B E M, K,
K A T B, P T R T IR T ) AR A 1 T SR e ol B 2, TR
WX 7K il i P R A T A VR B R B e B R LA S
BN, X5 THY MRS RAEM. dES AT
G T VAR R W K AR I 1 T L 9D K T R T A 4R AR
B . I LA K A B B X K T i A B R
HEAEAIMEE R 400 mg/L, 500 mg/L 7K fift i & H
MR KA LS 3 B,
x5 ARIREXEEEAQ
41 A A B AR I T B B

ALK E RS L2

/mg+ L1 MR/ cm W MR/ cm WRR
400 1. 940. 2ab 2.9+0. 3a 1.940. 2a 2.140. 2bc
500 1. 740. 1ab 2.6+0. 2ab 2.1+0. 2a 2.7%0. 3a
600 2.140. 3a 2.1+£0. 3bc 2.0+0.1a 2.2+0. 2¢
700 1.440.2b 1.840. 4c 1.740. 3a 1.840. 2¢

3 HitHihig
3.1 ERE AT IR i A 2 P LU [i) 5

IR B, H 2 I ), 75 e SR IR (E R A
T8 AR AARAEG , 7 7 I [ L, 3 R R (LR 15 e R Al
R, &5 & %5 B B ¥ Yo 5 RE R, 7506 1 R
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20 s+0. 1% AT+ 10 min MY B B M FEAE
3.2 HTZEBN & AR RIE SR IR A Tk

TR 45 R R B, K RS IR B AR L 2
MS+6-BA 1. 0 mg/L+NAA 0.2 mg/L, HZEZ K 82%,
AR BE 7 W B AE BT L & MS+6-BA 4.0 mg/L+
NAA 0.5 mg/L, 2R K 76%, % 5% BroL 44
BAR. HYALEEFRPREFTEIVMEETHES,
AR EPRE R H WS . R LE R & B, 6-BA fil NAA
SiA AR E RGP Bk R B 6-BA YR EE )
e nSeHgn 5 FEAK, 6-BA ¥R B 1. 0.2, 0,3. 0 mg/L B}
MWK 2.1.2.7.2.4 cm, B RS NAA Ik
FERIEME I, fmik 3. 2,0. 4 mg/L ) NAA B H/ 2K
YRR BAE B INEE R PR — e ERE
B4R RE 5% Ho Bk B B 6-BA ¥ B () 38 I i 5 38 hn Js F
i, 6-BAYEE A 2. 0.4.0.6. 0 mg/L B A B ¥ K
1.7.2.6.1.9 cm, ¥ B B B 35 3.2 om, {H 178 R B
NAA H B 38 n 2 57 ) 34, B8 R B K oy 2. 8, X i
BRIV B NAA 7] LU il K IR 4h ARG
3.3 ol A NG N B R B A i
3.3.1 BIEEMIRINYIFE 7B KRR 4RAR B
FREEFAINA 4 FhA DL ERXT DI A A — E R,
BEESHEAYE . TN EARSEFE, SREH
FFEEMEARBER BKEEYEMETER, K
BEANEARSTRIEE R, KX 2 24 55 46403
PEREH R W, FE T . DRENRINE RN
100 g/ L, AP FEM/E SR K B.& , £ KB GEARE
FEHL RS 2.2 om, BT FRIA 2.1 FEFE Sk
AR R B RS B R R BR SRR T, X 2
AR RS PR A KT EN . (BFE 5K

FEEHAM L, KRB E E RIS E B, MRk E]
T 2.1 e, EFEFIRB T 2. T, FEREMUARIERF . F
FEMVE FRCR AT M S48 28 8, T 7K ff B 2R AR
AMEMLEEE 3FRNYHESE ks T
17 om, FEHRRRH T 1.8, X 4 FAINYR—LEH
RAER WENMEAINDER B IERNEESY,
BATTXT 4 R4 2L 3 B A oAb A — e AR VR A
3.3.2 BIEAMEIMYIMEERE RIS
W) 4 FRAE LA I, K A B 2R VR A BCR o 1B
. DX K Al I 2R R AT ol TN IR BE IR, 43 51
400,500,600,700 mg/L, FH K % 1) fe 3 IS 0 vk B
400 mg/ L, & FIIEFE 4378 1.9 cm F1 2. 9; IRE
B S INVR BE R 500 mg/ L, Bk FIBSFE 2R A 2. 1 cm Fll
2.7, Chawlall H S 3A% 0.10~1.00 g/L ¥R E L
B, SKIARBEREAR -, [HEMFEMHLERE
SRR, ERX—45 R AR T A A 2 5 8h
MERA B W25, R H IR A R T ARERH 5 .
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Study on the Factor Influencing the Propagation to the Soft-Stem Tissue Culture of the Jujube

YANG Wei' , YANG Yu?,XU Chong-zhi® ,GAO Jiang-sheng'?
(1. College of Plant Science, Tarim University, Alar, Xinjiang 8433003 2. Key Laboratory of Biological Resource Protection and Ultilization of
Tarim Basin, Xinjiang Production and Construction Group, Alar, Xinjiang 843300)

Abstract : Using soft stems of ‘Huizao’ jujube and ‘Junzao’ jujube as explants,the effects of tissue culture mulitiplication
on jujube with different organic additive were studied. The results showed that the treating by alcohol mercuric chloride
for 20 s and 10 min,the effect of explant sterilization was better,the pollution percent of jujuba stem segments was low
and the average budding rate was higher. The primary media for ‘Huizao’ jujube were MS+6-BA 1.0 mg/L+ NAA
0.2 mg/L and the primany media for ‘Junzao’ jujube were MS+6-BA 4.0 mg/L+NAA 0.5 mg/L; The subculture
media for ¢ Huizao jujube’ were MS—+6-BA 2.0 mg/L-+NAA 0.4 mg/L and for ‘Junzao’ jujube were MS—6-BA
4.0 mg/L+NAA 0.5 mg/L. The proper organic additives was hydrolytic castein, which additive concentration in
‘Junzao’ and ‘Huiza’ jujube were 400 mg/L and 500 mg/L.

Key words: ‘Huizao” jujube; ‘Junzao’ jujube;tissue culture;organic material ;subcuhure
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