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JIMBEZEX R Mgk ARIRKEEREK
R Ey A A

%ﬁﬁ’ﬁ% /"é:{a? Baaﬁl\*‘z%’%%é

GEH R KEHINAEYRTRSIEES THE WEALRE, HA 7 133002)

B B ABEEMRREABRMEASLAAXAEAYRER LR, FRT RLEEREZRE
B BAFAFER TSGR BRREANERARD ARG YA, FIRTHEEEHRE
RBMAG EBEENBALSE, EREAVN SR BHRRENENER EBREANBHOREE
HERFENIHAINZRMA, EREERAIEPZ T AFEALETHO0.1 vvm £ 0.3 vvm, T
RERRENEMERFRMRANLSE  BFEHN 20~25 g/LATHRARGHRRELYERL
MR ERFTELREG SR BRRENEBFRANBLSEAZ T 1 FARKFUARY,
B, S X BAHRIRZE R M 83555 30 d, 38w P RKFEAEDH 0.1 vvm AT £ 0.3 vvm, BHFH 20
~25 g/LAA FREEZREKERLA MR

SRR IR A R 8 S G 20 A Y

hE4SHES:R 931.71

8k [z 7 8 (Dendrobium candidum Kimura et Migo)
B 2FHA BB RAETEAREY) AR LG Bt b 25X 1
B RS FEA BENH  NHEE S S AW
BRAFIE M Ak & W BRI LA B A R A AR T
SATH 8K KA BT 200 A KBRS BRI B 8- &= DU
BT B3 A 2t B SR 425, 300 7 A W R H 280k /00
AR, R FIFE YA 41 35 04T H BH © S BUR FREE B
FAAE AR R F 2R B R M ALUE R
ARAFITF R RIBAE ™ H A 7 AR » 42 W) IR 2
R BB AT 68 5 AT E MY B 5610, B
7 IO FFTE K B2 A AR R AR 77 Rt DUAR i AR A '
REREMEYESEY R, BT, X FERTFX LR
BRI PR ET , Nk, B AR B A R BRZE i
ek RN R85 R Gl SO AR & X <
AW N AR ER B A MR IR 25 A4 K SR B AR B Y
SR, 3 LB B A S R R TR A B A R8O8R & & DA
B A 7k B A bt B AR S8 T B PR A

FE—EEE N 2 (1991, %, A LA L, L H A D
404232 5% ., E-mail: weinannan91211@163. com.
REEE £ 21963, %, 4+, 38, AL BN FHY HRZ
KA E YR P BRFHR L4, E-mail: ilanmeilan2001 @ yahoo.
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1 MB5FZ®
L1 Xmeshet

R B WL N B 8K B A AP I S #E AT R
RS 2 EBREE R ATGAE E 5F . WPHIE SR A
1/2 MS+0.5 mg/L NAA+2 mg/L BA-+0.165 g/L
KH,PO,+3 g/L EHFE+5 g/L 51, pH AT &
5.8, KHE TIRE (2512)C, HXHEE 70%, %R
BE 1600 Lx, 6881 16 h f3EFR 44T , 46 3E 57 FH
730 d, #§3EFE 30 d MEBRZEYIALZ 0.5 cm X 0.5 cm
(B E Y 0. 05 @ I/ INIAE i Bt okt .
L2 Rk
L2.1 AFIBEFREIE LA BEREEREARY
FRE TEILARAXEYRBSFEA 2 L 57
F(1/2 MS+0. 5 mg/L NAA+2 mg/L BA+0.165 g/L
KH,PO,+3 g/L ZEHW,pH 5. 8) , A JRIRZ 20 g,i8
S&W 0.1 wm[ KA/ GEFEEERH » min) ], {EF
R L LB 3 REE . BG4 MRS
HI7E 10,20,30,40 d K JEBRZEBCH , F B RAKCK H R |
PR T W T 7K 53 I R BCHL B 4 i, PR R BR 2R A
PET48 G5 OOMT ZEFE FFRR TWE , #F 1 2 JRER
Eh ZHRAA YRS R TR YRR,
L 2.2 @S =00 RO Ak B A R ERZE A K A 8
B FASFAREY RN LR A R
BREE, NI 2 L WIS 2E 3557500 1/2 MSH+0. 5 mg/L
NAA+2 mg/L BA+0.165 g/L KH,PO, +3 g/L & H
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JfR,pH g 5.8, R &N 10 g/L 35544 R 1.1, 24
RN AR RAIRESERE R 0. 1 vwm, FEREFRES 15 K
JRERZEFF W FUIR P — MRS ESKERAT R
0. 25 vm, FERERP G 26 d [ £8P R ERZEAH 4> T Uint
BES BT E 0.3 vwm H1T8EFE, B 3 K
HE ., 1% 30 d FAEFERENEEYE. . TYEUKLES
VEFIAE Y & B & .

1.2.3 HFpExs RN A4k A BHRIREE K XA RY
FEisem R 3 LA T2 A W RN 48 B 9% 8k B A fit
JRFRZE, 3G FE 3K 1/2 MSH+0.5 mg/L NAA+2 mg/L
BA-0. 165 g/L KH, PO, +3 g/L & M Ji%,pH 5.8, &4
R ZSHINA 2 L K323k 8 & i 8 10,15.20,
25.30 g/L, SEN 0.1 vwm, IR &M F 1. 1, G4
HE 3, 3% 30 d 5K JEIRZE 4 HIECH  FREUE &4
T E, #Eml e EsR AP SR YR E R TE
WA &

L2.4 RRREEE ABEBSST ERIE R
At 1 AR AR AR R AR BE 7 6 A B4 G 1 RN 2%
K% 30 d JRIRZEM SR R A& & .

L3 IHWE

L3.1 ZHESERNE ZBZEW S st 2
FRATINE, KBERRTEREEEEERE 100 mg,
IFEBA BRI ERZE 100 mL B H, BB 10 mL %
WET 100 mL &, FAZEEAKES, I b &5
o B EBRE SV 0. 2.0.4.0.6.0.8 mL 4358
FIRAE T INZEEAKZE 2.0 mL, FA 10 mL B,
YANRA R REREIN 5. 0 mL WAL, #25)J5# & 5 min,
BFURKE N 15 min, BUH JE B K H R A A
BER,UZREAHST R, F 490 nm P K 4 % 6
BERIGLHIbRHEM 2R . B35 5718 200 TR R Bk 2L 1 s
B AERBURIRZEM K 0.1 g, ZEZIR T 10 mL
800 Z BRI 6 h J5 , A ULIE W) B3 in 10 mL 80%
R 6 h, R A B UIREY A 20 mL 7%
17K, B P AL B 30 min, 33 JE Y b IR , [ 4k Sk
UUEY FZR K R E S 75 A B3 3 W Kl e
FIIEBIR A » A -YRBLERYE I E 2 & & .

L3.2 AYmE&ERNE SR I5%EN Kkt
AR A BT . R B RRECA SRS 1 mg, il
KT HE MBI EATE 100 mL B R 5 FRBURHE 5 A
W 1.0.2.0.3.0.4. 0.5. 0.6. 0 mL 4> BB F 4w IR+,
WINEVHBEE 10 mL, BANA 5.0 mL pH 4. 5 FIBEER
WA 1.0 mL 0. 4% IR H By SR IA W, F iR 5
3 min, H'E 30 min J5 , SR AL B B 1% A B i
3k U, B 6. 0 mL YR FIREH . A 1.0 mL &1k
ITEK 2 BT ¥ (0. 01 mol/L) 5 H24), LA E s A
X8, F 620 nm Y A< A I RE R G AE L 24 A o il 2R
FREL 0.5 g 2 Ab 3 A R A5 A SR BRZE T 1800 R, A
EREKCH BT, FHHE 30 min FA 10 mL &4
FHFRE,80°C/AKIB G 2 h, ¥ HJG FRFRE I &5 #b
REFE, S, ]2 mL B TREP, BINEHES
£ 10 mL, 3% iR A4 66T 620 nm & it
BHAEEE,
L4 BAESHT

F) B SAS (Statistical Analysis System, Cary, NC,
USA)F2 5 77 2240 #r (ANOVA) SHR IS B8 4T 4047 »
SRR B B 2 07 A, B KR 0. 05,
2 HBRESWH
2.1 R[FREFRE ARk B A At R Bk 254 K KA 3
FREKIR

BR B A R BR 25 A A KR B0 DA B 22 5 i A 0 B )
FREBFRPFEVMAE D, FREEYERHEER
BNz w3 0, Y EAE RS SR 10~20 REKEK
e, 74 30 RsBIEAME (152. 84 ),30 d J5 A FR1E,
TYEA MR RS 30 RikF &R KME, A
14. 43 g; ZHEE BIEIEFRE 10~20 KA —EHK  EE
20~30 KI5 30 Kik 25 K1H (214. 18 mg/g
DW),30 d J5 Z W5 & &I 16 T M, 20 7= & (A b 7 85
FrE 30 KRB HKME, N 1. 55 g/ L 1 JEBR 25 N A= Y4
FRWAESE 10~20 RIGKEM, Z SR KAESE 30 K
B RIBEIRR (228.03 pg/g DW),30 d B iR, 29
BRI 5F 30 d Bk EKME, 4 1.65 mg/L, B
I, 3557 30 d Mk A R BRZE AR M3 IR .

*1 AEEFHANGEAREXREERKRFUYRRENHIT
Table 1 Effect of culture days on accumulation of biomass and bioactive compounds during bioreactor culture of Dendrobium candidum PLB
B T B i Biomass Z¥# Polysaccharide MR Alkaloid
Culture day B THE CE S i TR Pl
Fresh weight/g Dry weight/g Content/mg » g~ DW  Productivity/g » L™! Content/pg » g=1 DW Productivity/mg « L—1
10 39.30 ¢ 4.23 ¢ 127.78 d 0.27 ¢ 121.02 d 0.26 d
20 112.04 b 12.05 b 167.67 ¢ 1.01b 182.98 ¢ 1.10 ¢
30 152.84 a 14.43 a 214.18 a 1.55 a 228.03 a 1.65 a
40 150. 66 a 14.20 a 211.11 a 1.50 a 203.19 b 1.44 b

W ARRNEFRRE 0.05 KPFFERBE, FH.

Note; Different lowercase letters mean significant difference at 0. 05 level,the same below.
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BRI RRZE P B AN AR R R 5 R R ZE R
ARKEIFEME. R 10 L 4AYESZSHEEYE
6 AT RE Hh T R ARAC A4 IR 25 78 55 57 0 1 75 2 — Bt 1]
SHeIE I G A A PR o A AT DR SRR, AW 5 AT
RERI e D B W 3 07 394 B A S, R A 08 8 A I BB
JG  ZWEA EHOITIRTEIRBRZE PR R 1597 30 d 5, M
B T RN AR5 3 IR 2 v 3R o A R Bk A A
PIAR A K 5 Bk B MRHEBR 2870 AR R P A W A AR R
FFRRZEA A K AR, 30 d f5 , JFEBRZE i 3804 K
Wi A A K A m & B PRI R TR AEAE R
SZEME . I, RN AS SRR R KR8 . £
BRI Wi & B T W 7T B 5 3 3R 25 37 0 i K IR R
HIREACE A K
2.2 B ARRNEAR R B A IR ERZE A K A )
JRAR R B8

J R 38 R R/ Xk B A R RRZE A9 AR R LK
ARYRMRRA —ER M. HR 2 W, 8B
JRBRZE R R AR R B R SR 0. 1 vwm R
0.3 vvm, JRERZEA Y BA BN, Y EANTYE

A3k B 172.25 g F116.39 g, ¥ |\ FlEEHEIE
O.1 vwm) RN FR AT IRREAEYE; SRR
WAEZ AR GBI BN RN AR5 PR B E R,k
| 241. 29 mg/g DW, =B ARG AN $5 (1. 90 g/L);
HEESKEBEREYREERET BT 242. 24 pg/g
DW, AHR 1784 1. 99 mg/L, ¥ B E & F 0.1 vvm &
ERSEEFNMSEMAYEARRR, ik, B8
A AR IRZE B N 5 3 % 2ok AR o R SR P W KR SR
(0.1~0.3 vwm) F B F A UKBREWZHEMAE
Y.
BRKBRRAXNE NS FEEEHEE,
RN ZREFRR AR RESE P B E— AR R
0.1 vvm WIEBL T, th FIRERZE AW GH . G R A
15 d ZE R JREREEFF AR B F USR5 37 5 IR o IR BR 25
UURRTE R NLAE T &8, = F R 0l A R BRZE AR K
N I AERE SR R P 4R Sl R B ] RIE R BRZE 5 Wik s 7
FEH TS BRI A RS SR L N AP 8 B, kA PR R BR 2R 0T
MSECESRILEEMFBEREN R, M A BURRRZETC
RIEEAER RN RS SR EYRNRRE,

*2 BEAAN KRB FEEABEKRZERKRGUYRREZNRND
Table 2 Effect of aeration methods on accumulation of biomass and bioactive compounds during bioreactor culture of Dendrobium candidum PLB
B H: ¥yt Biomass ¥ Polysaccharide A8 Alkaloid
) B H THE it i it Pl
Aeration method
Fresh weight/g Dry weight/g Content/mg » g~ DW  Productivity/g » L™! Content/pg * g~ ! DW Productivity/mg « L™1
0.1 vvm 145.85 b 14.43 b 156.43 b 1.13b 187.35 b 1.35b
0.1~0. 3 vvm 172.25 a 16.39 a 241.29 a 1.90 a 242.24 a 1.99 a

2.3 HEFPEXRNLARER B R BRZE A K R R TR
R

TER KA R IR ZE SN £ 35 R A2 v L 38 B e
BRRE IR BRZE K A 30 i) 2 B AR A 1.
7E 3 L Rpia% (2 L TARARRD H 203 #eFh 10,15,20.25,
30 g/L JRBRZEHESR 30 d J5, 3% 3 AT A, S i Fh & )R
PREER Y BA Pt Tt FE AR 25 g/ L Hep 4 A
THE RN I A (287. 75 g M 27. 94 ) ; A BIEHF
TR 3 0 i 3 I, 7E AR Y 25 g/L Wik Bl /R
(314. 64 mg/g DW) ,fHE5EF &y 20 g/ L W9 SHES

B (290.97 mg/g DW) JCHH B2 57, fli 5 B Fh B A 4k s
Z.ZHEERETHRBE . ZH-EWMENEREMNEN
25 g/ LIRS, i 4.40 g/ iAW E RS ZHE R
AR KBS EEFEN 20 g/L WX FEHRL
(294. 29 pg/g DW), J5 2 W FEAR A 9 B B e
HI3E 20 &, FE#F B A 25 g/L B ik Bl | K
(3.80mg/L), H 5 ¥ F & HF 20 g/L B 9 7= &
B.78mg/LEEEEZES. HIL, iR RKHER L
AT YR N AR B 7E20~25 g/L B HE
WERAEYA KB R,

%3 EMENKNRFEAREXREERRFUMRRENRIT
Table 3  Effect of inoculation density on accumulation of biomass and bioactive compounds during bioreactor culture of Dendrobium candidum PLB
AR H: ¥yt Biomass £ W% Polysaccharide A58 Alkaloid
Inoculation B E THE it i it Feit
density/g ¢« L1 Fresh weight/g Dry weight/g Content/mg » g=1 DW  Productivity/g « L™1! Content/pg « g1 DW Productivity/mg + L—1
10 164.55 d 14.73 d 226.49 ¢ 1.67 d 241.22 ¢ 1.78 ¢
15 214.72 ¢ 21.76 ¢ 239.59 ¢ 2.6l c 239.80 ¢ 1.77 ¢
20 264.23 b 25.65 b 290.97 a 3.73b 294.29 a 3.78 a
25 287.75 a 27.94 a 314.64 a 4.40 a 271.84 b 3.80 a
30 256.03 b 24.86 b 279.89 b 3.48b 224.90 ¢ 2.80 b

TERYHL SRR S R SEYEAERT  MERERAVHETERSRPLAT SN B E
W H WA EIRR A IR R P I Mk SESRYIOIE T8 0 W IR 2k S IR A o3 E T VR 3% BE
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B R MR DR A RZEHASZ T, R
Yirh 2z M B BAER R ES, AR R R E
TR SE MR L AR B AR S B AP R 20 7, X T RE
SHEYFMEAE K, FHRE LR EFE R AR
HENR, I, IR R K8 4 WA A Y 1
#20~25 g/ LAE IR & .
2.4 BREZABIRS FRIEA BHA BO8o & B LR

FUERBR KA 1 AR AR AR ARAREE TR 25 (6 1
FORUZ RL#AS SR 30 d B JRBRZE P SRR ALY B8 75
WA 1R, 220 & B AR N AR R A Bk B it IR Rk 2R
Hf R - 188 314. 64 mg/g DW,HUCR 1 LM 2
W&, 201, 32 mg/g DW, A 2 & B RAK,
U 184. 45 mg/g DW; A2 & B 5 20 & &AM R
WAEERBN, WERNBBEFROERZIPRE, N
288.37 pg/g DW, 1 4F AL Al R P AR W) 0 & B BB 8 K
EPME. B ELBEEES, BT 285.23 pg/e
DW, 2 35 v h e fi L AU R 250. 64 pg/g DW,

400 O% i 400
E 350 W 350 R
2 300 300 T
=" A
& 250 250 ¥
£ 200 200 18
B 150 150 <1
2 100 100 E
& 50 50

0 : : o ¥

1k ik PLB
HhRt

Bl #%EAHRAEAREMESEREDBSELE
Fig.1 Comparison of polysaccharide and alkaloid contents of

Dendrobium candidum from different sources
3 itig
RIS R KB A R IE R M R RRZE 58 %
A BHRZGH I 20 & B A, N TS 3R B8R B2 A AR BR

ZEA MY R RS TR E, AT LUV ANEF A BN R 45 [R)
B, ZRE R R A B A R TE RN AR 3 R A
B ECER 2 o 1 4 B b 4B o
AW R I RN A KB A 8RB A R IRZE AT
it — DA UL B A FRHET AR TR UR B = LA B L P M R TR
I R B[] R, AT 2 P M A 7 O T 5K
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Effect of Several Factors on Accumulation of Biomass and Bioactive Compounds during
Bioreactor Culture of Dendrobium candidum PLB

WEI Nan-nan, YAO Rui, LI Yang,PIAO Xuan-chun, LIAN Mei-lan
(Key Laboratory of Natural Resources of Changbai Mountain and Functional Molecules, Ministry of Education, Yanbian University, Yanji,Jilin
133002)

Abstract: Taking D. candidum PLB as experiment material, the effect of culture days, aeration method and inoculation
density on accumulation of biomass and bioactive compounds of D. candidum PLB were studied, by using 3 L air-lift
bioreactor. Additionally, the content of polysaccharide and alkaloid from different sources were compared. The results
showed that the accumulation of biomass and bioactive compounds achieved the highest on the 30 d, when the air volume
was adjusted from 0. 1 vvm to 0. 3 vvm during bioreactor culture and inoculation density was 20~25 g/L. The content of
polysaccharide and alkaloid in D. candidum PLB was higher than cultivation plants and tissue culture seedlings. It was
conducive to accumulation of biomass and bioactive compounds of D. candidum PLB in that conditions.

Key words: culture days;inoculation density;aeration method;polysaccharide;alkaloid
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