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PRI R IO e MY R K B AT 1T
4 #® FHE A # KK

(FEBFREEATRE £ 100080)

W R FEAETNSRENKEARRREERNTEYHRE LR G, & 81.5%~

98.8%.G; 1 0% ~9.6%.G, &5 0%~ 59%. FREHSKEERE 4170~ 9%036meGlc -
W' mg™ Z Al AR BB AR Y  o—, EHERBMEER R EREOR
B R, MR 5K 60.2%, 50.0% & 52.2%, HIXTKEESS K 4.5%.2.7% 8

0%, KIEERBNEETPH G,.

KR A EFFURRGES TR TR

1971 4 Robyt 71 Ackerman "B AR E T v 57 £S5 #4 MU 8 ( Psendomonas stutzeri)
i3 R & FIOHE I 3 85 (1, 4—a--D—glucan maltotetraohydrolase EC 3.2.1.60) , iZ Kk f
TS REE™HAZEFNE. KERFRME AREHRAEEEESHA. AR
MRS, BATAACH AKBAEEE FrEEnMBEEFmgsEa, 4
AW EEHEET . EXREYMED d =B E (Alcaligenes sp.) B P B R %
B, P BT T B AR, AR RARE &, B9 T %M A & FE K A,
HIWHRETHEHSE.

1 MR &*
L1 ##

BEEHKY--WEFUBENRS. H& R, XHER. EXERRDE
5EH (Sigma) , FLEESER (Barber), G4 S8 (E. Merck), MHEHIEH (PEEHAR),
WR(PREEHTEARD . ERCGE_ERREHEY ) . £ FEH(ESB IV ¥RE
HMHK)T). 721 B YR BT (RSB =40 U8, BERAR (P EEFEERBR),
1000 %! & T &% {X (Dinex) , 241ME }& %1 (Perrin~Elmer).

1.2 A&k

121 B35 8 LA 1L.0% AT B PERER GO BR G th A 4k, A b o & B ay
ML IEH) R EY, pH6.6 B9 0.05mol / L S shHE. SOT KAV 10min. P40 ¥ 3 R 1% A1
E X 3. 3CR[4)

PEBERRARTHEREIGA.
FAXXAREMYE . G, £ ¥ 5 W (Maltopentaose) ; G,, ¥ 3 [0 #f ( Maltotetraose) ; Gy, & F =W
(Maltetriose) ; G,. % % 8 (Maltose) : Gle, # %8k (Glucose) .
ATTI9SEI B 17 BB,
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122 SHMEEN BN TR e K=6:4: 3(KBH), BAHA 2%
RRFRAR 2% T RER  85%BM =55 1,80C 2 10min,

1.2.3 FOARMNE: I 50mg FEB, BT 10mi pH6.6 1 0.025mol / L B¥RRE M H .
SIA 0.2ml B8R (120), 50°C BLRY, 4% F 3.5h #1 24h BU#E 1ml, 100T Ik 10min &1L
W, B F il E = W .

124 FERAE MR G4T, B 589.3nm, Imi HE F.

12.5 3T H UM% (AR) BoHIXE K i 3 (RDA) 80 M7 : AR: #REL 1g R34, A
2.5ml pH6.6,0.1mol / L MBSERLE b, IREE T 4C FF# 10min, INABZ HHRH
BEHEE 2.5ml(100U), BSE T 4C F#r LW B 15min, s BPEE.CJGRE LEBHRE N
BB 11, AR 81 TR ARF H: AR% = {([AIHRD / [Al} x 100 oAb [ADS SR HEIS T,
[BIN B MG L5 AIE /1. RDA: Al pH6.6,0.05mol / L 8§82 AL 1.0% 10 4 38
# 10ml, IAE M B RARE K 0.2m1(20U), 50°C #& % K Y 30min, I, tm! & (E RO, B
OB R, B 3, S- 3K R (DNS) B 2 F B, 5 REEN Bk iR sk
¥ 897% HA§H, 5R18 RDA. RDA%=A/Bx 100 5 A R/KMEFEBHITE B AK
AL TEBRAIE S,

2 £RAEw
2.1 EFGERAKRIERE

Al 0.1%M B F3ER, B/ F S0C KM Smin, ] DNS 5 8% 4 i AT id U 2
(RS MR RS RIE R BT B SR IE K T, W% 1. — KRR
B £ 6935~9036mgGle - h™' - mg™' Z ], ELEETEA S5 B R, WO HE AU BT 0 B4R,
£ 4170~ 5035mgGlc - h™' - mg™' 2., SALBRERENC LY EFHEBHERE
VB LA H GRS 55 R0 8 0K B A BE 7E 942~ 1161.7TmgGle - h™' - mg™" 2 @)™,
5 3 DU T M R K AR I A T R, v T L =R A L
2.2 FEEHKRBLE '

M R 0.25%, MBAUS T 50T R, AR E B, B DNS B#7E G, & #;
S8 2mol / L KK T H, i DNS B¥E Glc £ &, 8K G, B &, DUk 100%,
REFFAMEEHOKREE. BUSHTRAKRIERE 1. f TRl E 5N

£1 FREHOAKRIER GERHRE 0.1%)
Table ]| Hydrolysis of various starch

B R AL

. Hydrolysis velocity
Kinds of starch /mgGle - h™' - mg™!

3 3:3: 3
Hydrolysis velocity

/mgGle - h™' - mg™

B R %
Kinds of starch

HEEEN Amylose 5035.3 =X EH Glutinous rice £495.1
. starch

WHYETE R Soluble starch 7722.8 FHEER Amylopectin 6935.1

E XM Comstarch 9035.7 W7 Glycogen 4286.1

M ER Potato starch 8881.2 Mi¥ Dextrin 4170.3
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Fig.1 The hydrolysis curve of maltotetraose~forming amylase 10 different starch
I. A% #5 5E B Soluble starch; 2. E K JE#H Corn starch; 3. S B8 Pouato starch; 4. 8
Glycogen; 5. BEKIE¥ Glutinous rice starch: 6. /b X 3E 8 Wheat starch.

A B

oo

OO0 0 O
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B2 A2 20 DOAE A K A ) By A )2
Fig.2 Thin—layer chromatogram of various starch after hydrolysis by maltotetraose—forming amylase

1. 14.Z F W8 Maltooligosaccharide; 2. E UM G4:3. Al BHEE®H Soluble starch; 4. HHEH Amylose;

12 3

5. X#WH Amylopectin: 6. BB Glycogen: 7. MM Dextrin: 8. /1% 5 # Wheat starch: 9. & & 32 Mung
bean starch; 10. S WM Potato starch; 11. XM Corn starch; 12. BH M Banana powder; 13. ¥ & #

Sogu starch.
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B R AR o1, - B IS, Bk AR E R R ES LR, BT
B RIS ; B AR KR o, - AR R, BFT B KRR o1, B
S, FH I IE KK MET ), BT 100% KieiEnt.
2.3 EHERNKBLETY

RTREFBHETNENSHENKFENEEER, ANEETEHERNES.
CEM TR RS, MEERY. BEFIERAR 0.5%MKE, IE§E K 3h, 100T
KRN, REHTEREFUETH™Y, BEFEER G, fExH, S R7 KW, EEH
WEKBEYEEN G, BFH G, I G, Bk, ERE. BRABERF KTRBHARR
BA (A2, XERTEKFHESERE BN, TRASEEENE F B8
IR R R A RS, 8 G, 8%k T 4L R 32 FOR #0ib X i R &) .
24 EMEBREKBETHER

BBERTA, =YK G, 4 8 H G, B G, #— % HE T AL ET YA
B, RAT 7TRER, 2 BUKFaTE, &5 REF, KK 3.50 B 240 MERBIE. G, &
YIRS 80%LA b, BB AT iK 98%, WA EA B M G, 1 Gy 160l IS ETE 8 i R W Pk
G B (F2).

2 TREEBRKRTHEBR

Table 2 Digested products from various starch

3 E F e TR
Product composition / (%)

Starch t/h

G, G, G, G,
Hetle s 3.3 ¢ 0 98.3
Amylose 24 0 9.6 89.5
A SRR 3.5 44 6.8 81.5 6.3
Solubie starch 24 4.6 6.9 825 52
EXES 35 23 4.2 933
Cornstarch 24 13 1.8 96.3
DETER 35 4.3 44 91.1
Wheat starch 24 32 23 94.3
BokER 3.5 3.1 1.5 95.2
Glutigous rice starch 24 3.7 2.1 94.2
owE 35 2.1 1.3 96.4
Glycogen 24 2.1 1.6 96.1
ME 35 5.6 33 90.7
Dextrin 24 5.9 39 90.4

25 KEsHnRE

Fil pH6.6.0.1mol / L R BRI 28 Mh i AL "T IS HE 3 o, SHOIREE O 2%, £ 10ml §&
BMBERPIMA 20l R (30 U), T 16~ 18CRN, MiHEXE. SRLEBTES
i, BIA 0.1ml 0.5% 8% HgCl, & 1 KV, TENERHE L, SR RE 3. N LER
FREEBE B R, 2 B PR B R S O R S KR R o B R SO 4R
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T 08 B2 P AT 582 2 OO0 R 0 P M R AL, 5 o SR R A I, 55 R )
IR BALRE. T M BRI R R A,

+3.00 HgCl,
g
¥
T 2.96
I3
-]
E E 2.94 F
®
[
£ 290
[~}
Q
+2.90 ! 1 .
5 1 15
t/min
B3 ZFIUEREEEKHEYN 4 VORI MK B T A B B R A
)iy vl 'Y L A Figd Thin—layer chromatogram of hydrolysates
Fig.3 Mutarotation of product hydrolyzed by from raw—starch with maltotetraose—forming amylase
maltotetraose—forming amylase 1. & ¥ B Maltooligosaccharide: 2. /M E &
¥ (B1%) Wheat starch (crude enzyme): 3. /3
£ (485) Wheat starch (pure enzyme); 4. KR
(# M) Corn starch (crude enzyme); 5. T E®H
(#EM§) Corn starch (pure enzyme).
&3 EFOHEEHEMAY AR 7 RDA (%)
Table3 AR and RDA of maliotetraose—forming amylase
N TEW EXKEH SEERER
Wheat starch Corn starch Potato starch
8 Crude enzyme 63 543 N 52.6
AR | ™~
S8  Pure enzyme 60.2 50 52.2
M Crude enzyme 5.6 32 0
RDA
4% Pure enzyme 4.5 2.7 0

2.6 IERMEGIER

261 AT B BOK AR B RE BTIR, 4 BUM G TORLAG (% B UR) RO 4E W (BRI H 3K 4
—)# AR B RDA, %538 (3 3) %91, SRS AR AL /N ST R0 A T K3 M0 B 9B
WIOKRE: BB DR B IR R MHE R B Hk . HIAH) AR & RDA YB35 F 4
M. OXF 2 5 DUME S Y RE AL K AR A Sk R L SCRR IR 5, A — RS A MG L P Y
RN I b — BURE S A S R B, 7 B 2 2 U A B 6 0 2 B 1 TR B R K
ARG R BRTROEAR" + 5 A 1L, BRI SR A TR TE M R, th Btk e
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AN TR A TR TERY; b A SRR TR 2, 3 S R A T O RE R , X A S
KR — F M.

262 ERBOKBITYREE: MEFNRERBARENETH 55 ERER, Y
HBEEVEE (B 4. AREY HEBEEYH G, RIS, T4 PR Gle. G, I
G; HBL, X ST M AR (B 2, X 2) 2 B0, K ME SR % 5
BN AR,

Rt EBERALE ORI H SO, B A U B T R A
B, BPTHRAEE RA SIS TR, $r B0,

8 X X ™
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STARCH-DIGESTING PATTERNS OF
MALTOTETRAOSE-FORMING AMYLASE FROM
ALCALIGENES SP.

ZhulJing Yan Zizheng Zhou Jian Zhang Shuzheng
{Instizute of Microbiology. Academia Sinica, Bey ing 100030)

Abstract When starch from different sources were treated with maltotetraose—forming
amylase from Alcaligenes sp., their product compositions were different: G,81.5%~98.8%,
G0%~ 9.6% and G;0%~ 5.9%. Their hydrolysis velocities were about 4170~ 9036
mgGle - b - mg™. The product from soluble starch was a—maltotetraose. The amylase can
be adsorbed on raw—starch from wheat, corn, and potato with adsorption rates of 60.2%,
50% and 52.2% and digestion rates of 4.5%, 2.7% and 0%, respectively. The main product
from raw—starchk was G,.

Key words  Alcaligenes sp.., Maltotetraose—forming amylase, Gilycosidase, Starch
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