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BEEED SCP HEAANENEE, FEEEr ., EaFTERSRA, EERHKENE
BRERZ—. k7 SCP HERREEREY ., BRBAVEJMXLTHY, ARKEESS. RERME
MEBEGENIAES . BETVEARATTERKEYS, £7SCP RTEFHENEZESFA,
RHBREMEFAH LR, IXRREFRIFLRHBE, fin, EXFFERRT, FUAEYE
HERE, RAUWER SR, ANSHER AN 1 2, ZH, ANHAARAT -1
FORIE . WS AR WA 010 £ R MR L B i R AR T AR ) Slinger £ Bothast™ R T H
AWML Candida shehetane B H, YAMESHEBAHEAD I 1R 1 1, WEWNHHAEE
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138g/L®,

FEXHURBHRRAEXKFER (BT AR=2:1D HBSRE, #7SCP HREERR
RO HTR, URBRANHERFGERRRHERER.

1 HRRFE

R MR AR Candida tropicalis) MR B LM T (Candida arborea), I EMHER
oL REMLEEST. REERE 8 AME (9 MgCl 2, CaCl: 0.3, NaCl 0.5, —F R A8
RIEEW. BFBHESE (g): (NH),SO, 2, BE%¥ 3, HERFEH 15ml, KH,PO, 7, —ZRURX.
ABMSBRANKME 2: 1 HHABS HIERBEF A MR AW 2008, BA B AYRE 45,
SHXEEL 2 1 ARPES. BASEREREY @, EHX 0.04, FEXDB, 0.08, EXB. 2,
ERS 1, BB 20,

BRESGEERALHHEEME HEREKEANER N LRENE . ARRENNZUNAE
EREEEWMERREHBEINBE, EREERALGENE.

2 HR5®
2.1 FERN SCP (6| i 9% 30 S B sl 4%

AN MR AR RSB NIEM, 3 C. arborea M C. tropicalis 471N BK3F 9% A S5 B HE 2 B 2% 4
B 1,2 BrR M DR RN BRI KSE. TR MRS, S S ERG T AR,
(B8 0 M A SR P HPR ) M B 0 LA SURR B R B SRS RO 8. C. rropicalis Myt R B AT
C. arborea,C. tropicalis MM E MM AR HFERESF 0 3. 11 M 2.23g/ (L - h), M C. arborea fhig
FEAT Y 2. 14 K 1.30g/ (L-hW), MFC. arborea, B-PEFUHBHEEE, ANk ESHE

HHEREFARBFESIEE.
» BIRBER AL
EXFIe4E S5 F ¢ BT,

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



14 TR, TR MR e B 95

gEF,. T C. trop:’calihﬁi’i‘i&ﬁﬁﬁ‘iﬂ‘fmtﬁﬁﬁ,ﬁ*ﬁﬁ%ﬁ!ﬁﬁ%ﬁﬂﬂiﬁ £C. tropicalis
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- H1 C. arborea BAMIKRIRBH LKL B2 C. tropicalis MEMIERM AN 4 iR
O, AXNEE., +HNER EME Fig. 1

2.2 RRMNTENSCP RN
%1 FHARTHESNEREN

ap/c WHMRELR  TMMERE  wwxx L EHTEA L mumay
n ) @) (1) (2) (1) (2) (1) (2) (1) 2)
28 1.42 1. 89 1.21 0.94 1. 00 1.00 0. 62 0.77 0. 42 0. 41
3z . 2. 14 3. 11 1. 30 2. 23 0. 99 1. 00 0. 8BS 0. 97 ] 0. 40 0. 50
35 1.78 3.40 0. 57 0.58 0. 34 0. 90 0. 62 0.63 0. 30 0. 22

1) C. arborea, (2) C. tropicalis ’

21 TTLLRE), 7 28°CR 32C NS BIEAY S LA L E MEIE 1, T EL 75308 B B A
FEBOT A AR R AR R N AR T, SRS 35TH, ARAMRELFE, W
LR B RS, 0TS S N BT B HE Y R, MGy S SR A % 32°C,

2.3 WELEF sCP ik

#2PU T AARBLHERER, BRRYKE. X FRABML, AR MR LRRT
2, BEMGEREARAEEBRAERNESEY, TRES— W, BEK 4 | HAREEKER
BWGRENEHEL.

2.4 WMIEWRER SCP EMEHRNER
' %2 THESRAETHESWETSMER

COHER AR 4P h/g L7 h? HALXE/ % WhmE/Y WiETR/Ag-L!

_ (@ (1 (2 o)) (2 1y 2

31} .59 0. 84 1. 00 1.00 0.29 0. 35 2.6~ 15.8

- § ¥4 411 0. 85 0. 97 0. 99 1.09 0. 40 0. 50 17.8 20. 4
' 5:1 0.63. 0. 91 1.00 1. 06 0.39 . 0.40 15. 3 16. 4
o 20 @ L) o4 0.51 6. 91 0.58 0.53 0. 57 7.84 7.68
50 (g+L°") D-8 0.97 0. 99 1. 00 0. 40 . 50 17.8 20. 4

. ki 0.85 0.97 0. 99 1. 00 0. 40 0. 50 17.8 . 20.4
T 2% . 1. 09 1.29 1.00 1. 00 0. 56 0. 56 26. 2 25.8

(1Y C. arborea, (2) C. tropicalis
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2 EFINT LRE AW PR B TR NI, FEB R AT A BOE FOR MR T . B A A
TR, ERRPREREMHWETEORE, REAWET RN &S WD R BRE,
ERE AW B XX S8 SCP KR PREHRA TR, MXFARELY LRSS SR, DL 50g/L t530
MEWRERF. A5, EEOTHREEET, FHRZRKNEKAR, HRESERRERENER.
2.5 WMLEXMSCPENNEW

BamaL FEN RS RETARAEAN, Bk, MERMTRRESCP EXALHRZTRE

SCPRWHERENER A UHAT AL ST GETEAM T EURLERGE HEEREXER
WEREDHFRAMHAR, L¥2,

2.6 RGN R FTIRIN SCP & & KA

AWM 4T SCP M AN E . WRR A 2Ex AR SR B e b /e A, W Rk
A5 ) R RSB I D b SRR T 1 6 0. ARIE M A MO BF R RO R R M09 SRR I SCP A B3 3%
R, VBN P WEMEER RED 4. 0g/L 1. 0g/L LT . 57 BB PR S SR E AR,
Bk, EAIERS, BRERR P HEEEEET AT, RBEMENAOKER AR, Bk
FEREHHR.

C. arborea My FEMKHLEE FAE JE U5 LI, 2008 IR0 LA o , WI A0 v B EEL R OF B30 O S T A
g, ENErIBEEAMATBR. C. ropicalis FFEMEE TR, EETHRIEF, WX
REREHKF L, WHEAANER R RA, EWEREEEN, B TRHEEBFESHTRENA
B, WM B AW B TIL 48.0g/L, RLE 3, 4. 3T C. tropicatis, HRTHERBMAR,
MR BRI RE K RIBH AW SR B e B, J i 30 4 R R R R Bl Rk
BATFESKAETFRHESER  ARELRESHEEREGH TR, TR RLEGDRBERTHK
Fo RIUBTRMERS QYA TRER.
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- E3 C. arborea G WK NI M4 C tropicalis B-H W MHER®
OHRERE, AKEeN, +EKRN, — HnEx B 400 O 3.

X3 FERERNXTSMERBELER

e WA/ % /g ht oL kTR /ig-L7
FL (D) (2> (n (2) (1) 2y
i 0. 42 0.56 1. 46 2.37 44. 4 48.0
el & 0.57 0.56 1.09 1.09 26. 2 25.8
(1) C. arborea, (2) C. tropicalis
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High Cell Density Cultivation of SCP
with Double Carbon Sources

Liu Gang Zheng Zhongming Song Da Cen Peilin
(Laboratery of Secondary Resources Chemical
Engincering Zhejiang University, Hangzhou 3100273

Abstract The batch and fed-batch processes of single cell protein (SCP) cultivation
were studied with double carbon sources (glucose+xylose ). The effects of various opera-
tion conditions, such as temperature, ratio of carbon and nitrogen, initial total reduced
sugars and aeration mode, on batch SCP cultivation were examined. Based on the results
of batch process, a fed-batch process was proposed. The maximum dried cell density in
the broth can reach as high as 48. og/L.

Key words Glucose, xylose, SCP, batch and fed-batch
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