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(RERTUSRERTIER. LE 214036)

LB (A spergillus niger) H— 142 A R E bk, i M8, WM 2B A AMBHRLE
AMRTAHET, HRERE. SHASEEARHTRME A 600 BHRETHPMEL
AR ARSI B b HQL-601 . KA EEE Y 40— C, FP e0—64 hBT, 20%
LERIERTR 13% . £BENHERRARTERRN EFRags et Tlere
BE.

X@iE BHME, SEHN; HRRARTH EREY

EEERERTATE AT FAHBRRY. BREERR. REENE. AMA
#4E. HRTEESREANE, RERE. BEEFRA; REBHEFEHKARIS
HAR XMEKBRGEFATSNBENEL RABRESFEEEAGRETN
BEhR, FHFEEEEN, ESREREANE, hTREEORERERE, &
SRS ER, FEEER . BRI GESSRE RN T BR AR,

BAT, AR R Y 3537 C, EAMUEME, Mk 3032 T, BFRHY
AN SEERA R AR, B ANSEESEERE, EYERE BREL
T, FHECEAS L ERSRERX . &5, BRNRRLETHER
i P B B Y SRR IR

OB 5 F &

(—) 1BE

1. BRI (CM)

2. K -EAMBIERERE (BOM): EEREHREMA 0.02% R PSR

3. R R - RIS (ACM): a #: FREUFTEEER 30z, A B/KIG /G HIEEH
% 35ml; b ¥ : [ 100ml ZERIEFE, FKEAME 65ml . a 5 b B A KHE (0.1mPa,
15min), 3§ a S HERHE (FT 20 C),b W F 45—50 CERMIRS, LHFEFH.

4. BEHEE-EEEK TR (ASCM): ¥ b TR RN 30g, HARF ACM TR 4
&
5. [IFERy R B S A - BRELL S 200g, vk 900ml, DURGRE B L TR R LR A
B @ 5 ARG, AHISESRE 1000ml . 4% = fME 50ml/500ml, HARSARLO,
0.1mPa KB 15 739h.

E¥XF 1991 F£6 A 17 BuUcH.
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6. FAMBIE T (SAM): bl 3g EHMARIEE, HaRgRERE.

(=) BEHE

1. PR TEERAHE S A loml RE4ERBKETHEARAMNBETRT. BFHE
Koy BB A 20ml A4 WK A 200ml ZAMT. TEEKLEY 30—60 2R EHEKN
AEGEETF. BOEHEEFEOFHTEARTRTEREN 1x10° 4 /ml, B YEHT
B,

2, y— HHEBVEAS: BRI T AW S5ml BA 15x150 M LEREF, #HT - HER
B, REY 6 FAZE, 2FTLENRFERZERE 10°—107° ERTFR. HEEH
Co®® |

3. Bike—Z. K (DES) %74 : WH 50% () DES Z B 0.2ml, BT 100ml =fHmT,
MA 0.2mol/L . pH7.2 MBEMBErh i 5wl , BT B Sml . F 30 °C, &K 200y/min
FWiEsE 60 48, WA 25% MEAHBRMBER 1ml PERY., LEEHE 107°—107°
537 i i

4, AL E ) O ECR T AR A A S Sml 451 E TR 15x150 TEAES,
xS R EATEERN 75 CAERS, FEREEEAZE 75 CEFHITE. T
75 CARIE 10 S A EBCGERE S H, ABEBE 107°—107° FHRFR.

5.ESLE: (1)y- H4AERESRE, +— §4: 4 F0E; SRLAE: TH
B, (2) y— SY4f1 DES H&4H, - §14: 4 %, DES4®: 40 78, (3) DES
AEEE &4, DES 43: 40 4r8h, miELA: 10 24,

(=) BEHE

1. Wik () BLATHHRTEIRREESYREL RN BCM ¥4. T,
UCERS—TER, BHETAEARSHEERZ HEXMEERIERRAE, T40C
B o-12 REATRAGERERE. Q) KSETHHRTEIRRREZEYFBHER
7 ACM TR, T 42 CHH 35 RERREAKEMEEEE SAM ¥&, BEEFR3
—5 %, BECE K RE A EREEEAE, T 40 T 9—12 KA F AU (R
%, 3) BSFTHHFERARBEEEWKESR M ASCM ¥, HARTH(2).

2 BMRERAM: 20% 8 ILFEHERIZTHE, T 10—41 CRMIEH, FE 250r/min,
KB 60—64 /AT,

(m) MEH*

1 LBEAE P BARE (MHESWE S0ml, KBASER 30 —35ml) KEERE
100ml, JH 52 YEIRAE T 38 . PRECIE W 2m], B F 100ml AT, MFMEK 10ml . 05%
R s R W, B 0.1429—0.1430mol /L # NaOH HHM &, Frid#E NaOH L7+ ¥ B
HEBBEPTER TSR (g/100ml) .

2. REUEME : EARA AL - R T

3. SOENGE: thawEk

4 RRmAREERNEE " .

5. &5 EE WA 344 {058, HP1050 HPLC; #:1E &4, £ : 100x4.6mm, ODS—hypersil,
BB Sum, WM 0.5%(NH,),HPO, ¥ FIBEMIEYE pH2.5, f#E: 1ml/min .,
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(—) A. niger HQL-601 M EilE *
B s A. niger H142 LR EEMEHK. &8 7.0%
T A4 M DES & 4
A. niger HD-15 7=k 8.5%
DES flgBRE &54A -
A. niger HQ-44 7K 11.3%
DES fisiRE & 42
A. niger HQL-36 =8 12.5%
ek
A. niger HQL-601 ™8 13.0%

(=) A. niger HQL-601 M & 115

L WERRERGRE: M H-142 H 4R EE, RH - $4M DES § 8 BB K +-
MEMRELEE SHE, BMEFE () #7FREE LY 108 k70, TX
B (RET 7.5% &)9 . BN 8.3% . fRE FRET 6.5% H)42 B, & LN
389% . EMEREAREMEMNRAOEE, WARTRETR. U0 LU & B AR
Bk BT " MEMR, HEHESRTRESL Rk,

B RET 8.0% 1, HAAEHRR L ABRTENEHTEIR, BER0E 1,

1 EWER
Table 1 Result of rescreening
BHauS B (%)} (%) VIR (%)
Number of Yield of Residual sugar Yield of acid
strain acid in first screening
HD-15 5T 4.4 8.5
HD-31 8.0 4.9 8.2
HD-8 7.8 5.0 B.4
HD-48 7.6 4.8 8.0

H: RY TR

Note: The data of table 1 are the mean of two shaking flasks

mF HD-15 RS HEE T, MU —2 % T8 R d%k,

2. WERSBETRARE: W HD-15 YR #E4, bl DES BEEHA X DES #
RRGHEESEE, WWERITE (2) #ITEHME, okl 246 BHTRMPB, LR
RERET (FRET 0.0% #)64 B, L B 26%, KABTFE WiETMW 8.3% . HUR
HERFRBEZHIYN. EEASRTRBEN, SEABSREEERE, AR
FHhELRIHERME, HFEERE,

* WABHAE 250r/min |, 36 THRAT, KEEEAN 72 6d, PBR 11.5%, #4EE 82.1% . 250r/min , 40 THE
BB 72 AR T7.0% .
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I 18 B ST 100% . MERARMEFTEN (HEK), REIRERES
HQ-12 #1 HQ-44 fE it —H W TEHH R EK,

3 RS ESHMESERTRARE: M TH—SEREHEE 55 RT " @R
B EARE, M HQ-12 40 HQ-44 & b, F DES $H# sl DES AISRLBE 55
F, HEEEITE (3) FARME, LR 205 BT, PEOKFRPE 8.5%—12.5% 1
RAGEN. HhEBREET 11.5% £ 41 B, & SHe 19.5%, FEEET 105% & 52
B, b B 25.4% . ISR RE T 12.0% & 5 BEETER, SRRK2.

w2 WERER-
Table 2 Result of rescreening
WHES B (%) R (%) T (%)
Number of Yield of Residual Yield of acid
strain acid sugar in first screening

HQL-d-1 12.0 1.4 12,2
HQL-dh-36 12.5 1.0 12.4
HQL-dh-37 11.7 2.0 12.3
HQK-dh-4 12.0 1.5 12,0
HQK-dh-29 11.5 2.0 12.2

* HQL- ZAEH i HQ -4 BERB
The strains numbered with HQL—are obtained from HQ—44

HQK-ZR##H HQ 12 BEERR
The strains numbered with HQK —are obtained from HQ-12

(=) At 5EfRk
Mgk 2 & F, ¥ HQL-36 K E4A @ik, B -XHEME> Wik HQL-601 , 3
BEFREERES .

M3 Aniger HQL-601 RfEMEME -
Table 3 Genetic stability of A.niger HQL- 601

A% 1 2 3 4 5 6 7 8 3 10
Generations,
PR (%) 1m0 | 131 | 130 | 132 | 130 | 133 | 131 | 132 | 132 [ 132
Yield of acid

T R A% v Caapetve medium

() HQL-601 KT R

WE 1 AR S, 20 MR RBERCSBITA ET. 2460 i, RBEEREE,
SRSy —HE. 64 NHLEPRERDAME, KERERATHL RACKIIR
B s, ENUEMAE 12 AHUTYATES WERELF, 28 MHEFIRKE
PGS SE AR £ TR, 90 28 /MBS LRI S50, KB pH {H7E 12 /MBfLLHD
WA, DUGRERIE 24 AREREE 25, LUSRERTE pH2O, B FEEL
=
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_ 160 16,0 E
L3 - .
1 ot 2
] —H1z0 FH120 &
3 o
o o
8.0 g § 3
or 8 8.0 280 3
B » ™ ot
of @ o ]
4. 40 T

oM Time(h)

Bl 1 A niger HQL-601 BRI E S MK

Fig. 1 Time course of fermentation by A. niger HQLr 601
1. B8 Total acid(%); 2. B Total suger(%);
3. ;FJFM Reducing suger(%); 4. pH

(B) AR EREEEITER

HEl. MERABRAFTE -HEE IRBRMTELE., I TIRIHERTEX
—RAHEREE, FEEREREMAP 0N BEME HQL-601 KB (RERE 40—
41 CHE R ER LR (ABERE 3536 C) #T T mERMAGEIW, HER
RE 2 M8 3. £ RORESEHABFTESREERES, ME— BRSNS AAL
KA, RGN SERA 204%, B MMEEHEAE AE MK 72.1% . HQL-601
EMBHBAHEREE A~ e men — MBS, reme s SEa
#] 91.8% ., MMM, —H TR,

3
2
]
1
B2 Rii% HQL-601 MY HPLC BN B3 £FFREMEN HPLC Al
Fig. 2 HPLC of the broth by fermentation of Fig. 3 HPLC of the broth from the
A. niger HQL —601 industrial production
1. BB Onxalic acid; 2. 15## Citric acid 1. B Oxalic acid; 2. Citric acid

B RITTTLANER, WHERREFERAN“RARMKEREL, BEL
BHA—ERBE KRR,
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g ®

& bR, TS TSR
1. v— §4. DES RRBL4ERAHMBEZHET.
R S 2 1 S TR R S W R R AR A T Bk R R R
3. A. niger HQL—601 & F 5 (40—41 C) EEAERSTEY. Kﬁgﬁﬁj{]
0—41 °C, BE AL 60—64 b, FEEZE 13%, HiL3 92.9% . HER~BRABMKTH
L L
4 EHRSHRREERARNERER. SRERMHA—RSHTERRRR,

g B X M

[1] PEAEE HRHERETE) S¥0: HREETH pes, PR, JEE, 1980 #,
(2] &R£ES: SHMEARTES, B 4312, BTAREH. L5 1989 4,

THE BREEDING OF THERMOTOLERANT CITRIC ACID

OVERPRODUCING STRAINS FROM
ASPERGILLUS NIGER

Jin Qirong Lan Qingdao Zhu Baoyong
{ Department of Fermentation Engineering, Wauzi College of Light Industry, Wuni 214036)

Aspergillus niger HQL—601,a thermotolerant citric acid producer derived from more
than 600 mutants of Asp. niger H—142, could accumulate 13.0 g/100ml citric acid in 20%
sweet potato flour medium under the condition of 250 r/min and 40 —41 C with the
fermentation time of 60— 64 h. The results of HPLC indicated that the purity of citric acid
in the broth of HQL—601 was much higher than that of the strain used by factories.

Key words Aspergillus niger; Citric acid; Thermotolerant mutant; Breeding
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