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R E i S BT A

% B EAE PRI RaF kAR

(PEMEEREHTFRA L 100080)

W O EERREOBEE W GAL REKE GA2H GA3, ST &
SRR, AAEFOR R ZELEEFURERE, NN SMEEFET M
EERAOP . EREPRER HEITEE, 24,72, 96h SEFFRT A& B OB (L 48h FHHEP
HEBREAM), RELAEFRETBOESRERN. SERREE A AERSRE 4,
REWI G A2 B GA3EHBHEL.

KRB UREEF RN TN, S

F P E RG], 4-¢-D-glucan maltotetracsehydrolase EC 3.2.1.60) )i /5 4] &1 # &%
IR R AR FO T o, 4-HIE IR, =Y HEFNE. 1971 %8 H Robyt Hl
Ackerman! 17237 FC B BB 15 ( Pseudomonas stutzeri )HIEF B P AR, FLRFEHKRRE
T BB (Alcaligenes sp. ) PSR EF B IENED, FHTTHEmEP, A
ful off 7% B8 2 MM A ESE AN

1 M A7 %

11 BRI

1.1.1 B0 Alcaligenes sp. , S X 537.1, HETREHHBR,

1.1.2 SERERERFF EEMEEFE NS AN ERE, 28~30C, K 140 K8
BHEH (%) FHEE 3, EAK 1, BEH 0.2, KH;PO, 0.2, (NH),HPO, 0.6, NaCl
0.1, FeSO,-7H,0 0.01, MgS0,-7H,;0 0.05, pH 7.5, 250ml =~ A3 S0mi, 0.55kg/cm®
K ¥ 30min,

EHREE NS HRRE PHE R EAFREHE, AAE LR RERAKRE
W5, 28~ 30C KRBT, MTRREREFE 1.5, BAK 0.5/ HEES RIEF
RIFHE KBS,

1.2 EFERMILER

HE VI (sigma), BEBFCEEWLRETT), IEHER(PEESALHE), TRE
(Sigma), & B R -EH (Sigma).

IR KR EH (EBBEEZ0 W), J2-21 & & & 0 % O ¥ (Beckman),
5850pH i} (Cole-Parmer) .

EHAREEEERTEHELRATHE,
ATF 1995 F 9 A 22 BlHL
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1.3 H&E

1.3.1 BEIE NS 1.0% T IR AR, pH6.6,0.05mol/ L BERE S sh 4k, 50°C KX
i 10min, PE4E 7 R0 1€ R SC#ER(3].

1.3.2 EHMEERTRFMBE TR M. K=64:3(6HE); BEKIN 2% %
RS 2% XN AR 85% MM =5:5:1,80C B £ 10min.

1.3.3 FBNEBEERE K 3 Davis HEED#HTHEEK, BEE R 7%,

1.3.4 EREHEKEFREC, R HNRNEBRERARBKE RS, LKA, BT
it pH6.6,0.01mol/ L B v BUACHIHY 2% BRI M A, vKZKT8 18 ~ 30min, Z1BKHH
e, THRMBFEE, EHHFENH, KAV ELEER. (FBH: g L, 22g KL KEA
% 500ml, WHEGHE :2ml [RBERE, 20g KI, KEEZE 500ml,)

1.3.5 SFEEREEANEEMET 8 3mg SR EER B H S E T Sml FEK
#, 1 50pl IEH B W P A 50u] BE 3R, 4 BT 37C # S0T &R 15min, MMA 100,
lmol/L BRERBIRE W L RN, WRBH AT L, HFHAEE, WK RY T #, BT
WEAABTEEN.

1.3.6 FHEOMIBHEEAEEHOMER . 251/ 0.02mol/L, pH7 .5 BB E
1 0.05mol/L, pH10.5 W8-S /LB rP i EL ] 1% TEE RIA W, B Il TEERIEH, 0
A Iml BE3EHE, 40°C BB 10min, JIA 2ml 0.4mol/]. = #H 2 BR7E W 4 IE 52 1, I 10min
Jaid 38, B EE W 1ml, N A 5ml 0.4mol/L IRERMIIE M & 1ml #i ¥ 3 {§ /5 #7 Folin 7,
40T KRB 20min J57E 680nm &, LLINAREHES/E A AT B, LLE RhoK 8T B8
Erd g BMEBFEREE Oy — - B81E 801 ().

2 #R

2.1 SHRMNTFTE

2.1.1 AKHZ AFHEEFEAN SOml REEFET, RFIE 7 AR OTE], 45500 E &
AR (Aggonm TRIGHE ) BB H W1 1S 0035 5 0B IE 0, (5 R P 1T 7% 48h R RIS 1L 4
KRR HA, BBIE 17E 720 B, 96h TRE. SR REEEHEZRE 1.

2.1.2 ZRUHETELE IR A G BT R Ay 15 50 00 1 (5] B HETT SRR ML VK, RIKEE WS, — 10
BOHTE R E, ARE LW, HEABARKRME, RIS TRSERR, FRRET
S EEBE BFHEAREREE, —REFWEN, —AEEWEZ(BME LA), AR
EEFPWCEEHE, BEHE SR ER, PR W 2 0, 5 W E =R 1 15
FHPH=ZFEnETE, v EEL, ®EERBERGEW H GA-1, IKIKA GA-2,
G,A-3,

2.2 FEMNEBWIT

2.2.1 BERMML EBREEENES U BHBREE B X DEAE R 44 XS
FRBERT, BB B, IR PR ol SERRIKE —#) GA L BT HEERR
EE, I EEL b, ST M R A it R R R SE R B R B AR B, T A
eI B E GiA-2. GA3 BIEHL . AR 10 X 10 X 0. 5em, 7.0 % 1 3 & 8L
W, 4 72h B IE SR HGETT RS B bk, BUIK A R IS, I ARWI T —/h SR RR, 5 AT I YETE B
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Fig.1 Production of Maltotetraose-forming Armylase by Alcaligengs sp.
—®—, Amylase sctivity; —£-—, Cell growth; —[0— Protease activity

EREFRY, AENREEE. INE I BHEFLH, A5, REXFFRLGE, ¥
BERSEHEEOT, BEFSRERK D, REEL, BEORI, 185 GA3,
2.2.2 ZRMHHIE. HERERET LIRS BLEH GA-1,GA2 K GA3IHEY
W, R A (EE 1B), S ERIE ), AERREEENEE KBS
RS Y, ER 1-C v W, BRI 0 Gy, H03F GiA-1, G A2, G, A3 AR FEN
BB,

2.3 WHERSOBRYSBERAHET

2.3.1 BEREGEW.CREEFESRNSEAEEAD, s BEEE R FFN
WERBYRN, BESFERENBTRE, b mE RS 84E, 27 A o-HER.« DIt
M, p- MR DM H SRR, p- B R -N-Z B o D- R R, p- M BN
ZBE-B-D-HEHERE, p I ER - D-ME U, p- PR -B-D- Ut mi L FLAEH, p- W B -
oD- MW EER, - B ER-BD- MR EET, p WHER -« D-HEAMEE, p HER-S
D-HBAREE, p- B o L N F SEY S AR RS RN, 5 ReN
BRYE, B R P A B HE, N-ZB R B, F AT, WHETE, ANY
B, A A E AL, SRARMNERARH TRESMNEEESEHRM,

2.3.2 EAMMEBER.MET AREFHEEREPEAMMOE N, SHERETHE
FHEEEED, Sh EREPE L RBEE ABIEH (Su/ml), T 24,72, 96h 1 5% #
Wi, RE 1. BTFERFVRAEERALEE, W S EFETREEABEMNERSER
HxE X,

2.4 EEREMNSVEE RN EE

2.4.1 MEFRXEWE pH: 557 pHB. 5, pH7.5, pH6. 5 FHEATIE 3%, WI5E 48h E W BHIE
51, B pHS.5(128) > pH7.5(100) > pH6.5(32), BRI B ik IS Bl il 5 & B
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W, SRS NREARE. SRR DAL HHE AT EH. EF GA1HERK, H
FERHRIEFE K. pHB.5 5 pH6.5 MIEFMHH GA 2, G,A-3 ¥ pHT.S BB FEH
MERBEL Y EIEFENE pH TS ERT £ T2 B ta.
2.4.2 BT SEBERE. AR TEFRENSBESERITHETER. R 48h RN
EMEN, T IREARAMRMIE D Y R RN 45%, HERBREAMESE, T4
FHEUR(ER FE). SREBIEFREAL, FTERRTY GA-2, GA3 ERBESK,
GA-1 X BIAR K,
2.4.3 FINEEE. ERAFEFEPMATEE FRAKE R 0.3%, #E 480 HHH
WWIES, AR MRS RRA 113% . AEBRRRBIEETES, WA=S#WHA,
GA-1 RFIARK, (HH GA-2, GA3 AERBRUEE Z T AN A RENERETHERR
(B LE), L WA A SR # GA-2, G A3 BER.
2.4.4 EFERIKE-WHEERHERERGEHTIER, 8h SR EME, FEXEFH
86.1% ., FIBERSE KNGS EHEW, =R HB(EN -E), H GA2,GA3H
EREREMHGHBHE, GA 1 MEXAIAK, BRBEZRERE, ZE# GA 2, GA3H
£/,
3 i ®

FHEMBITNRA SR, KB R AER, B 1971 4F Robyt fl Ackerman!!]
B 1830 72 3 1K (B 82 B 7 ( Pseudomonas stutzer)) ISR P E LG ERAPEEEANEF
PO 5 45 W 5 1982 4 Sakano %1% Bl 587 [C MR BB NRRL B-3389 A9 35 3% W % B X
HHENEAGFE.F, A F, Ho5 Bk, k8 F, A 5 OEFRERESHER
;1990 4F Nakada 510318 87 FC 2 000 3 MO-19 thEE 7= A i B 5 4 7 R0 F IR
B, G-l G2, AR G2 MEREHRERKE G- 1 ERN. FRERSTEZR
BHERMEFNEERE, 25085 GA1,GA2,GA-3, K, GA-1, G A2 HIEIRIE,
GA-3 MABMEIRIG. MITH SIS BALE ¥, F M REREEA#TTHUEET. h
TERAREE TS, i, TREMNERSEERLX., "HEEF 8 HL0RE
AR, BEREERE 2 BESHH, HAESHEMNERSEARXEX, X5 Naka-
WML FE ., TR REE oH, EXREFEPR NG, HrRiER s
K, % GA-1 AKX, HEWMM GA2 T GASIHARE; AR FIEREFRERER
¥ &8 GA2 W GA3IMERR, RUERKREGFONTTIEMENENER, A
ERORAESY AT EER, FXREREE TS S REE RO KN, R4
FAE, ROEN, LSS NBREELRFRE X, KFEFRE AR S KBRS .
HREAXS, EHEH R,

£ % X W
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Studies on the Multiple-forms of Maltotetraose
-forming Amylase from Alcaligenes sp.

Zhu Jing Chen Fengqin Yan Zizheng Liang Gaigin  Zhang Shuzheng
( Institute of Microbiology, Academia Sinica, Beijing  100080)

Abstract Zymograms of the cultural supernatant of Alcaligenes sp. showed three bands, the
major one Gy A-1, the minor two, G; A-2 and Gy A-3. Based on either the electrophoretic ho-
mogeneity of the purified three bands or the enzymatic activities identified by thin layer chro-
matogram of the soluble starch hydrolysates, all the three bands were confirmed to be mal-
totetraose-forming amylaée but in multiple-forms. Neither glycosidase nor protease activities
could be detected in culture {only a very weak protease activity were observed at 48 hrs after
cultivation), which indicate that the amylase multiple-form formation is not involved in these
two enzymes. Only the relative amount of the two minor bands but not the multiple-form

pattern could be changed, if the cultivation conditions are prepared at the pH from 6.5~8.5,
or with 0.3% glucose.

Key words Alcaligenes sp., maltotetraose-forming amylase, glycosidase, multiple-forms
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Zhu Jing et al : Studies on the multiple-forms of maltotetraose Plate

-forming amylase {rom Alcaligenes sp.
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A Pattern changes in PAGE(a) and zymograms(b) for the 1,3,5,G4:2,4,6, Lanes show the hydrolysate of G,A-
maltotetraose-forming amylase in culture supernatant I, GyA-2 and GyA-3 respectively
sampled after different cultivation time 1, 2, 3, 4, the D. Zymogram patterns of culture supernatants at diflerent
cultyre supernatant at 24, 48, 72 and 96 h respectively pH
e
after cultivation 1,pH8.5;2,pH7.5;3, pH6.5
B. PAGE pattemns of G, A-1, G A-2, G4A-3 E. Zymogram patterns of maltoterracse-lorming amylase
1, GaA-152, G4A-253, G4 A 354, G A1, Gl A2, G A3 under different culture conditicns
C. Thin-layer chromatogram of hydrolysates of G, A-1, G, 1,3, 5, Normal condition; 2, Seed medium; 4, With glu-
A-2,Gy A3 cose; 6, Serial passage
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