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CALLUS CULTURE OF BERBERIS PRUINOSA
AND BERBERINE CONTENT IN CALLUS

LI Qi—Ren, YANG Jun-Yun, CAO An-Fei, ZHAO Mei
(Department o fBiology, Yunnan University, Kunming 650091)

Abstract Form the excised stem, axillary bud, leaf, cotyledon, plumulax axis of Berberis pruinosa
Franch. the callus could been induced on Gamborg(B;) medium or Murashige~Skoog(MS) me-
dium, but B; was better than MS. The combination of 2,4-D 0.5 mg/ L and KT 0.2 mg / L was
found most effective for induction, while the combination of 2,4-D 0.5 mg/Land KT0.5mg/L
was better to growth and alkaloids synthesis. The opitimum inoculum quantities for callus growth
was about 0.4—0.8g / 20 mL media.

Identification by thin—layer chromatography, ultraviolet and visible absorption spectrum of
alcohol extracts of callus and stem, leaves of B. pruinosa Franch. proved that the callus had the
capability to synthesize berberine. The contents of berberine in the callus was 1.8148%, it is
slightly higher than the contents of berberine in the stems of infact plants (it was 1.58%).

The growth curves of the callus are sigmoid. When the callus had cultured for about 27 days, the
growth rate and contents of berberine were highe than other times.
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1. RGERNES

B /ST BRI R, BREE. A RGBT IR SR FHRBE S SME AR, A Rk bk 15
min J&, EXMEKEEFHRDS 10 min, FHERAKSIE 15min, TEEETTF 75%BEH+HRE 10s
Ja, M O01%FREREXRE 8 min, TEAMNBE 4—5 KI5, BERESLIER 0.5 cm £A/NE, H AW
B 0.5 cm® W/, MEBERIBRSMEZM, FHEIF, #HF MS @ f0 BV %% F, ##HD2, 4-D
0.5+KT0.2, % 2, 4-D1.0+KT0.2 GHERERM AN mg/ L, LATFRED. ZEEE 20+ 1T HEERE bl
B, FTHRBHESLR | REAHARECEGHSN, WERSHAGANE 2 ALATE, HEAK
YA R 2 BRI R,

2. BGEARIEE

R B FHOEGASE Bo2,4-D 0.5+KT0.5 5K LSRR ER G—d RMR—%), 87 RE
FREERBA KRR, BEk, RERpmQGARATER, 88 3HARNSEL LB, 2
H 50 mL Z ke, A 20 mL 5%, SRMAGHS 23 % (#0.5—1.5gFW), EKHELE
REFAERFE LFHU MG ER TEROEHET (gd L),

3R E RS RNE

AERHRR. KGEAATH (6SCTFHT) 100mg, A SOmL PRAERKERNE RN EFREL
&, RBRRSEE, HPMERD SmL® 10mL, A6 D, '

MRBHEERERWE: NERSENEAREEF -2 KRS ©, Al 50—100 um, #
HTFHM 0.5—1 mg, AIHEEM 0.05mol / L A Z AL 30min, 4000 r/ min B0 15 min, #RE
EEWRE UV-120 R EH (BASE) E 420nm &b, PARI S EBA R B RS B4R B (8.0
LB VEXFEMBERICE, FHLE 200—500nm B K 75 M E RO #, B H CS-910 R ok 9 B
B (A& QR % 200—500nm BRAMEERM SRS (RB/NER) MENRMASTEN (ks
Imm > 1mm, FHEE | xSmm, LEEH, KHBK),

PLEKBHER 3—6 %k, MERSBUTENTHE (%) H7R,

SR
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BUEARGBILRME |, B, HHEE MS B 5147, RFRE SR, KT —ZRER, 2, 4-D
REMBEAAKGULIES, B2, 4-D LREFHAGAL, BRE2, -DRKT HAEAK
R4t

MEGARMER, B BHERRT MS, HAEKEER MS B—fEEA, % KTKRE—2M,
2, A-DAREWEER, RBX—ZR, ESREELEERE B, 3%,

BMEEOMBGHAEKFSHN, SRk 2, BHBRERXREBIATREGEOMHE K,
BEEMEAMRE 04—0.8 gFW (20 mL R, WEENERH, SERNTRM LSS,
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Table 1 Effect of different medium on growth and induction of callus

Basic medium 2,4-D KT Percent of callus Increment of FW Increment of DW
(mg/L) formation (%) (®d!L (gd. 'Ly

1.0 0.2 1172
0.5 0.2 25.11

MS . 0.5 0 15.00
1.0 0.5 2.7874+0.9817 0.1635+0.0595
0.5 0.5 3.2627+ 1.0485 0.1762* 0.0434
1.0 0 15.00
1.0 0.2 55.77

B, 0.5 0.2 58.95 ,
1.0 0.5 4.1999 + 1.0485 0.2400 £ 0.0654
0.5 0.5 4.3868 + 0.8085 0.2655+0.0661

« Percent of callus formation calcuated at 19 days after inoculating explant (cotyledon). Callus grew for 23 days.

%2 BEMRMRGAREKNER

Table 2 Effect of inoculum quantity on callus growth

Inoculative quantity Increment of FW ) Incement of DW
(g FW / 20 mL media) (gd'Lh (gd. 'L
0.3602 3.7385 0.2044
0.4567 4.0059 0.2191
0.5707 4.6511 ) 0.2544
0.6518 43412 0.2374
0.7476 - 5.2399 0.2866
0.8477 5.1769 0.2832
1.3207 0.3985 0.0217

+Medium: Bs+2,4-D 0.5 mg / L+KT 0.5 mg / L. Callus grew for 23 days.
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ATHBGARREEHARFEEDTEWERRY DRBOES, EFTHHEE. REEFMH
SREY, AGASPERANEEYRRGOARR S /DM, H REERES (REB/MEER) & Rf —
B, Oh 043, BRRERERMBIEAQKER (A D £, BHGER LR, HHEEZ0H2HEEH
ZAEZERARAINGEBEIMS. BIXRRICEH, B/ 5L LS SH KR, BRI
MmBH—RE REAGE-RH-RAME=8:8:2,v/v), SHGALAFTLEHBTRK, RO.32 M3 AF
X B AR BEHE P, SGASR (PRERED BIFE, /DRI A MBI B E I R I
B, B 228nm L BER TR, KASHRERRELER S0 (B2 /IR AH
BEER, BRBEORBOCHEARAR, M S0 E S oy o HRY /MR,
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Table 3 The comparision of berberine contents between callus and stems, leaves of infact plant

Material Callus 3 Callus 4 Stem * * Stem* leave*

berberine
" cont. (%DW)

1.5210 1.8148 0.8941 1.5800 0.2130

3,4: Grown medium of callus is Bs+2,4-D 0.5mg / L+KT 0.5mg / L, B,+0.5mg / L+KT 0.5mg / L respectively.

+ Result of this test. * * The information in literature. Callus grew for 20—23 days.
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Fig.1 Thin layer chromatographic scanning of
berberine spot (wavelength 420 nm). a. Standard berberine

sulfate 2 pg; b. Methyl alcohol extract of callus 10 yL; c.

Standard berberine sulfate 2 pg+Methyl alcohol extract of
callus 10 L.

%00 50 300 350 405 a8 500
Wavelength (nm)
B2 NBEREIRBOL I (XENRERE) a bRk BRI
M (10pg/mL); b
Fig. 2 The absorption spectrum of berberine
(spectrophatometry) a. Standard berberine
(10 ug / mL); b. Sample (callus)
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Fig. 3 The absorption spectrum of berberine
(thin layer chromatographic scanning) a. Standard

berberine sulfate; b. Samble (callus)
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Fig. 4 The standard curve of berberine sulfate (de-

termination wavelength: 420 nm)
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Table 4 The influence of different medium of callus growth and berberine content in callus

Mo dium- Culture = “Culture Increment of FW Increment of DW Berberine content
generation  time (d) (g.d.” L™ (gd. 'L (% DW)
MS 8 27 3.2627+0.8250 0.1762 1 0.0434 1.2111
9 27 2.7040 + 0.3886 0.1702 £ 0.0245 1.1663
8 23 4.1999 + 1.0485 0.265510.0695 1.5182
B; 9 23 3.8625+1.4086 0.1905 + 0.0695 1.8148
10 23 4.483311.6470 0.2283 +0.0838 1.5477

Hormone concentration: 2,4-D 0.5 mg / L+KT 0.5 mg / L

x5 EYRRMBGAAL )RR RO

Table 5 The influence of growth regulatoe on callus growth and berberine content

Auxins Cytokinins

Increment of FW

Increment of DW

berberine content

(mg.L™") (g.d 'L (gd 'L (% DW)
24-D1.0 BAO.S 1.1785+0.0299 0.0919+0.0803 0.7465
24-D0.5 BAO.S 2.8057+ 1.3002 0.1711£0.0793 0.6663
24-D1.0 KTO0.5 3.8885+1.3401 0.1879 £ 0.0645 1.2272
24-D0.5 KTO0.5 4.4833+ 1.6470 0.2283 + 0.0838 1.5477
NAA 1.0 KTO0.5 1.0266 + 0.4735 0.0815+0.0376 1.4676
NAA 1.5 KTO0.5 1.2437+0.8919 0.0909 £ 0.0652 1.3467
IAA 1.0 KTO0.5 1.6056 + 0.6590 0.1469 + 0.0599 1.0403
IAA 1.5 KTO0.5 1.5162 + 0.5800 0.1154+£0.0442 1.2540

24-D 1.0 2.9433+0.9881 0.1648 + 0.0553 0.8533
2.1136 £ 0.0023 0.1332+0.0571 1.1739

« By medium. Callus grew for 23 days.
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REERT MS M B, EHRAMILE, SRAK 4, B, BHREFERKBMAEDBRS RS HEHLT
MS, AL A A L ST R A T K R /MR R AR R

 MEATEHRGASE KBRS ROXR, EREMETLTE, MRS RERR 27d &
HiLERE, AXDRBEDHEREFOHRRLERNFORREE TERERK O, TERRHFHEL
FAE, MiedK5/MERBRBMEILTRERM, RSV,

HWER BRI AGARERAVDRERS RGP, SRMES: BMA 2, 4-DRKT, A5
SUMREAER, P2, 4-D ML KT fokkik, D RMRERE, MKTHETFM2, 4-DM, W
BHMUEHGEA LEAEAMMR. SRS BEMEREXTAEAM, MRS REHD 2, 4-D,
NAA, TAA, M EMMAERERERE 2, 4-D>1AA>NAA, EX/MRBEROEMARAL
NAA>2, 4-D>1AA; HK&EHN 2, 4-D, MAsSRED KT BA M, 7E40A KA DRA R
FHE# R KT R T BA; KT — @ ER, 2, 4-D REMEESFITHEA KR/ ERHA K. AR
H12, 4-D0.5mg/ L+KT0.5mg/ L f5 &1 AR BN,
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Fig. 5 The relation between berberine content growth rate during callus growth a. Callus yield (FW / a flash);
Callus yield (g DW / a flash); c. Berberine content (% DW). Initial inovolum quantity 0.9540 + 0.0961 g(FW) / a flash)
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