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Abstract A 10-litre airlift loop bioreactor was tested for cell suspension culture of
Lithospermum erythrorhizon, the procedure of which was divided in two steps. In the first 14
days, the cells were cultured with modified B; medium, the cell increment being 4 times as
compared with the 2.5 g L of inoculating cells (dwt). In latter 20 days, the cells were cul-
tured with modified M, medium, in which the amount of cells increased again 3.2 times as
compared with that at the end of culture in this medium, and 0.6 g of shikonin derivatives
per litre of medium can be obtained in a culture cycle. The pH in modified Bsgrowth me-
dium rose with cell increasing in bioreactor. The change in pH of Bs medium had positive
relation to the amount of cell growth. On the contrary, pH in My medium declined with the
time-course of the formation of shikonin derivatives, which had a negative relation between
pH and shikonin formation. It is suggested that the property of cell growth and the
formationof shikonin derivatives could be detected by the pH level in the medium of cell
suspension cultures in bioreactor.
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338 8 SR MR T 2 B R B K B (Lithospermum  erythrorhizon Sieb. et
Zucc ) HESWAGAL, SBR_SFEMTHRIEFME=E, EEREEF P, ZABRRRE
BN R85 35 0 Se B A M B B AR 9%, M EORESSF, IRBERBEEZNT 5 mm, BEH
TR R IR R A Y R R AR R i o

10 ASATZREMRE  KEBAMRILLN 0.7, BN 114, EEMNEIFAERN,
MR RENERKE. SRRAZSTBRE, SWHEHERZRE.

SERE A K IEROVER Y B, BB, 1 mg L', IAA 2x10% mol/L, KT 5x 107
mol/L, #0ME {0 % A PR3 Fe U B U My, #3m TAA 1x10° mol/L, KT 5x 10° mol/L.

ERRIER ENARERBTN RS RE KRBT, 150 ml ZMAMMA 30 ml B
Fwk, 500 ml =MAMEMA 60 ml HEFEM, & 100 /min, #RIF 2.5 cm, 24+ 2 C KEHE 3.
SRMAESEKIEFERIEE 14 d, EEEAQEEEHFREITFE 20 d.

SMRMERIER  RAFSENESR, E—FMA T L EEMEAEKEFBRMEERITF —
REEEAMIE, MAGMEENX 21 g L' (BE, HYTHRFTE2S g L"), HF14d. FP
R T RGBSR, HHE—SMAKERER, FFAERIEEKNTE, BRERER RN
B R KRR, FEMASEGRAPERK T L, FEERRNER RN
BHS50 g L' (#E, MNTHMMRTFLZ6 g L, 33520 d. KEMAEN 0.03-0.045 mPa,
WEWHR 0.1-0.2 vwvm, IEFFEEEN 23-25C., BARPEEI=ZRKERHFHE.

pPHERBSZME A Coring pH meter 120 H L#FF AL DDS ~ 11A By H{Y
Wz,

PEAMEAERESRHERUE WRMEEAREBMETR FR—EBH#TOEN
. BFRECEM 30 B, BB CBFERELG, RBEWKIH, BOMERES, £ Tabata
FEVMEERAE, £ LESIEET 751 BRI BT,
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i pH AL RE 1,2, HEFHEHER pHENEFEMRE K X EE QKN R SH R MW,
HEBSHWEBMHECKER D HNE6.8M6.06(FK 1, 2). EEFTMMBPA K MELAEILR P,
WFWABGE pH EAR, ME pH HAAMBEBARE, EEFEMMAREHFE D, pH EEMN
MAERD 4 d 2RI TR, ML TRERAKY, 84 XUE, pHEWRE EF, 41 I
AP, MEAKEFE pH HN TS EFTMMERSEEHAXE 1), EEEBEE
HRwih, MEEMRPEEQEMGM, LB pHEAGNEB TR, pHMEER 6 d THRE
1%, 556 KE 14 XTREWR, XEEAEERLTHEM, EEAXERMKARE, 14d)5,
Hisr il pH EITRFR, REAEMKELAT IR, ¥EARE~EFR pHESEEARAE
BEKENMHX A 2).
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Fig. 1 Cell growth, pH and conductivity in medium of
L. erythrorhizon cell suspension culture
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Table 1 Effect of pH level on cell growth in cell
suspension cultures of L. erythrorhizon
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B2 SRR RN IC, SR EI LA pH etk
Fig. 2 Cell growth, shikonin production, and pH in
medium of L. erythrorhizon cell suspension culture
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Table 2 Effect of pH level on production of
shikonin derivatives in cell suspension
cultures of L. erythrorhizon

MR Before autoclaving 55 58 63 6.8 7.5
i )5 After autoclaving 521 542 566 6.0 6.5
L 581 631 651 66 68
At the end of culture

PS5 d)EKR 27 37 39 42 4.0
Growth rate within 15 days

pH ()

pH before autoclaving
KEARSE (20 d)
Shikonin derivatives
within 20 days (mg L)

503 552 6.06 653 7.01 7.54

590 640 667 642 580 543

10 FHE AT FRAEY KR 283555 pH AL A S L RME (8 3, 4). TEEYER

SR, RO AL A PR SN pH HTERT 10 d BEIE, RS BN TR, X7 R R RSN
BAMAMB STV RERNZRTIEE.
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MK FER L NOy HEE AR B, BB F W, LREREHIE—H, EXFARES
WHRBP, BRBHMN M, BHREHEL NO, Ny EERAFMRERR, B2, HIRHE pH HIEEE
10 042, 2 480 00 B 40 B O M T T B, T AR €5 AR T AR A A MR TR P A RO
EMEMA BRI, B FHE—HBR.

TEA YR RE RS, B0 IES R pH {8 5 S R0 MU A 4K e S 5 €0 BTE 20 P R AT 3% 1
e, 1T NI R A0 M R 3ROSR AN A K R AR AETHE, NEVR
FEASY R BIHR S — A EA MR I B, £ R EMMEER D, BRAMFROEIFREANE
SR NS KAI (B 1, 3), EEEEAREMERE D, EEMETENRECEKNEETH
BFBPRIFRNE.
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Fig. 3 Ccll growth, pH and conductivity in Fig. 4 Cell growth, shikonin production, and pH
medium of L. erythrorhizon cell culture in medium of L. erythrorhizon cell culture
in 10ditre airlift bioreactor in 10ditre airlift bioreactor
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75 10 FHEFAFRAEY R RIS, SEMPARBERHNS AR, SR 14 dE
KIATRME 10 ¢ (TE)MME, HFEFEA2S5 ¢ (FE)MBRME. MHEHKE 4 465 (E
3). FEAMIE RIS, SEEEMNNIAE K 5 EUIR SRS S0 S B AN MU, ERRIRIE TR, BRI
14 d KA 18 g (TE) MM, *LEFEA 2S5 g (FEH) 41, MEHKE 72 FE
1), 7E mSsHsserh, SIAMERE Y 7 d, EEREHEAA 4 d, EBRMYRATEREE R
He Wy 5 7 55 e 2 P SR 2 — . MR AR AN I TE R 7 38 R Ak AR SR AT T B 4R R E AN
EAYR R RAKA R, BsREELR = &, _

BIFEYR SRR TRERRRESHEERSNEETRY —. EXFEMARLE
YT R RS, EARKT 0.05 mPa WIET, HEAMEKRLY.
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FEEROE AR FRNP, EMPERKSEEAENTE RS (B 4), 20 d ERYW,
MR AR SR REAN A K B) 3.2 4%, TMITERMIE A R EMMR AR KR E 2.5 5 (B 2). R
BN Y R SRR AN SR R K T 12.8 5. B, BRL =% AR 3 E B e
5 FHAMEF SRR LRSI R FT A AN, RS A T E R 7.3 50 (HAE R R R
BEER R AT EMIERN 23, REMREEYRESPERCRESE, HAXEMS hk
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