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v—CD Catalyzed from Maize Starch by Dual Enzymatic Reaction
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Abstract: Theconjunction of 4a-glycosyltransferase (4aGTase) with cyclodextrin glycosyltransferase
(CGTase) were screened for their ability ofproducing y-cyclodextrin (CD) usingmaize starch as
substrate. The studies on the influence factors showed that 4aGTase should be added first,followed
byCGTase. The optimal conditions for y-CD production was as following:4U of 4aGTase and 8U
of CGTase per gram of substratewere used to convert maize starch(5% ,w/v) into y-CD with the reaction
time of 30 h. the subsequent yield of y-CD was 12.83% ,which was 76.7% higher than the control. This
study has potential value for the industrial production of y-CD.
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T HF A= L) CGTase 1E FHTE R 7™ A2 O R 2 AN
[] LU A5 Y 3 b SRR R TR G, DR JHG 7 0 s S
22 It ELIS 109 73 25 Ak BROEER 150k 7 M e S
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A 1Y CGTase B #EAT574% , M4 m Ho™ ¥ % —
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18.7% . Rendleman “FILA S5 73 40 10% H93E 83 h i
Yr, A C12 (L3 WI RN 24 h J& ,y-CD B 7= 54
BRI, H, X/ &Y T Tl A ™
75 WA I ELAE S 3 40 2 ok AR P AR MERR 2

VE M VE R NS 0 25 7 P MRS o A b A AR 0 R A
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77 i ; ShodexOHpak SB-804 HQ {7+  OHpak SB—
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NaOH F1 0.5mol/L i B2 #M 1R 5 W, >R 146 B2 e, 7%
¥ 0 AR5 8L 60% I s A A+40% i 2l AH B LR £ 2
min, G EL 50%0i 5 AH A+50% i 3 AH B P45 8
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¥y, BIEWZ 045 pm P8 BI85 20 pl #E 47
HPLC 4347 .
28 HEZRRKR

XF 5 JE g gy AT R R LR X
4aGTase WIS PEAT T RN R L, AR5 4 05
T CGTase MW IIEE | 527 B[] B Ve e J3 Xof %o
y=CD =3[ 520, BB 4aGTase SN &K 4 Ulg

RS EHRAZIL 2017 FE 36 EE 41




RESEARCH ARTICLE

LI Linlin,et al: y-CD Catalyzed from Maize Starch
by Dual Enzymatic Reaction

FEN, SOV IRLEE R 70 °C, KN IFHE] A 24 b
2.8.1 4aGTase HmmE 3t af y-CD = £ %m [
PL 5% VER RIRY 3 5imA 1.2 .4 .8.16 Ulg U
KB 4aGTase, 70 CIN 24 h J&, JNA 8 Ulg JE#;
1) CGTase,50 CJ i 24 h J5 #4772 91504
2.8.2 CGTase &mZ 25 y—CD = F egFra (o] LA
5% FE K3 MR H 4 4aGTase [ i ¥ 8
A CGTase, LA 43514 0.05.1.2.8.10 U % 5L jE
#,50 CIIL 24 h J53EAT 7= 9538
2.8.3 CGTase BB B Ja] 3F y—CD = 84 %h |
VL 5% vER NIEY) H 4 4aGTase I G BV W
A 8 Ulg 3 #) i) CGTase,50 °C I 2.5.8. 11,
24 30 h J5 X AT 30T
2.84 AR EHS;HI y-CD = HegFww [ LUE
B 1% 3% 5% 10% 15% [ E K MY H 4
4aGTase X N J5 B % W in A 8 Ulg & ¥ 1Y
CGTase,50 CII 24 h J5 % = ¥y #6475 504
29 EXRE

FE L S Y SRk R A Lo(3%) IE S /X
K W) W 4aGTase s il i ,CGTase ¥ il & F
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Table 1 Design table of factor and level in orthogonal test

1 3 2 4 12
2 5 4 8 24
3 7 8 10 30

| 3 = 5ahn

3.1 EEHSR IR X y-CD F= R § 500

&1 A Se i A 4aGTase TAL FETE 83 e -
BN CGTase X F 5 J5 fin il 1) J7 32 e il 4 y—CD 1
7 R 3 O T RN ) B A B 0 5K O L R
B ELAE F 0 7 y—CD (1 7= 3234 B 2 v 1 6 IR A s Y
A 4 Ulg #) 4aGTase Bt ,y—CD )= 5 &g & >

10.43% , HLXTHR A 22 41.71% .,

I 40GTase/CGTase
| I 40GTase+CGTase
Il 8U/gCGTase

~
T

v-CD/(mg/mL)
(3]
T

1 2 4 8 16
4oGTaseIN &/ (U/g)
B 1 EHFmIEE X y—CD =&K&
Fig. 1 Effect of the adding sequence of enzymes on the y—

cyclodextrinyiled
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4aGTase 7£ 70 CXF ¥ 3 11 Ab PR 5 € ) 64 AH X 43 F
Ji R A5 A8 KA T AR AL A3 4 4aGTase 4035 1Y
VE N L JELE M IS A E N CGTase 1 — 25 20 19 JiK
Yy U B IEIX —HEDN, AFSY T R OKTE R 4
AaGTase Ffift J5 T K3 AH X 43— B 52k 1 43— 25 44 1 A8
b, R 2 B 3 R . 2 000E R 2 A 3
FOKVE B 19 T I AH XS 43 F i Mw R 3.36x107, 1fif
TERY 28 4aGTase BEf# 10 h 2 J5 09 T X 5 F Ik
i Mw i 4.75x10°, Bl 4 B A B ) 48 KR 24 b TE B
BRI o B i Mw 722 R 2.35x10°, TR 3 Fh
FEXT 53 F 0T i B VE M AE MR, 948 CGTase 1L
i1 y=CD B~ 5 518 7.26% .9.38% ,10.43% , If:
Hiil® 3 A%, B 4aGTase BEA N (34 0, 52
BEVER I A BE (DP<12) B2 (DP 25-36) .B3 %% (DP
>36) AT B ARG N, T IX 3 Fh 4 4 G UE B 1
KR, T4 CGTase AL T 15 y—CD 7= 343 il
M 9.52% 10.43% .10.34% , %45 R FEW TR FEH
2t 4aGTase 1E G 1950+ K/ R oy + 450 T8 T
£} CGTase MIEALIEY)
3.2 4aCGTase FMMEXT y—CD 7= Z i) &

ME2ATLEN, & 4aGTase U5 il & 13
I, y=CD #7738 5 L FH )G TR, 4aGTase A &0
4 Ulg i y—CD M7= 23K B i iy, JE R AT B2 2 1Y
4aGTase 1EHIVER Z )5 i 7 B 3L/ o3 1t (19 ) T
AiEFAE N CGTase BIEAEIRY) .
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treated corn starch
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Table 2 Effect of the amount of 4—a— glucosyltransferase

on the y—cyclodextrinyiled

MRU | v-CD s/ | P PR 5%
1 9.52+0.52 45.69+1.63 54.31+1.63
2 9.62+0.26 45.60+0.01 54.40+0.01
4 10.43+0.43 47.97+0.65 52.03+0.65
8 10.34+0.45 47.86+0.58 52.14+0.58
16 9.51+0.18 45.80+0.69 54.20+0.69

3.3 CGTase FHRMEFT y—CD =R

H 2 3 Al y—CD 132 % CGTase WS
MXgE IS 1 TR, 4 CGTase Wi
b 8 Ulg W, y—CD Mk 8 e K, N 11.93%;
HLBEZ e 4k 2238 i, AL y—-CD YA 3R [, 1

H y-CD I 5 9/ 43 te s>, B3R WIHs BT o5 | 40
Fegn, ol — B4y JsU A Al BE 2 77 A 1 y—CD
#E— 2P B CGTase fitfbi% LR B-CD EH A/ 3+
R WP EL,

% 3 CGTase MEg=E3t y—CD F= R &
Table 3 Effect of the amount of cyclodextrin glucosyl

trans ferase on the y—cyclodextrinyiled

R IORIRG T & 53 45/ %
v-CD 1%3/% - -
B-CD v-CD

0.05 3.96+0.06 = 1
1 5.82+0.17 34.52+3.50 65.48+3.50
2 10.08+0.37 36.47+3.49 63.53+3.49
8 11.93+0.14 41.68+0.63 58.33+0.63
10 10.31x0.71 47.62+0.54 52.38+0.54

3.4 CGTase & R R 3T y—CD 7= Z 1) &0
i &l 4 AT, y—CD A 15 58 B F I B ) ) 3
JnE e JE N R S R 24 h B y-CD 1)
SR m, b 11.83%, NIk & CCTase MY B fE i
iR A 24 b,
12 -
10}

8 L

y-CDIER/%

0 5 10 20 25 30

&ﬂjﬁ?@/h
B4 KRB y-CD =X 80

Fig. 4 Effect of the reaction time on the y—cyclodextrinyiled
35 RWIREX y-CD = RE M

P S AT, B BN ) B 3 R 3
y-CD 5 R E IS G TR & E, MR NE
Yy 5 A Gy RO N B 5%, y-CD 114 % e, R
10.43% ; Wt % & A i 2 23 B ok — 2238, y—CD 4
AR [, T UK — IR LA AT REAT ;B IR
W Tk SO SP3E N B) 15% , K VA 1 Kl 14
K, BRI 2 | R Y M 7> 1 Z 18] o ik 58 4y
R B A S, DA TG S A5 S5 N7 AR AR 5 HG R e vk
R, A 22 AN R W 23 o 0 T 2 1 0% 3 0 0
A3 A5, T JRCTIG 5B v ] 7, AT ] T I A 5
Hb A R B S o KR /N o3 1 0 TR 0
CGTase HIFREAEHT, 38 5 AR A FIE AL AR HT, AT
A y—CD mF33,
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3.6 EXKWER

FeBRER 1 MR T HEAT IE 250, 45 R 3k 4
IR ARPENL 25 R BYR/IN, H B 534 AT 025 PR 3R %k
v=CD 7= 25200 (1) K/NUF A € (CGTase B Al )>
A JEWH B )>D (CGTase 21 B[] )>B (4aGTase 7
Jnas ), T2 ALBLCoDs, RIS 5t 1 73 %1 5% |
4aGTase s il & 4 U/g CGTase ¥ il & 8 Ulg,
CGTase JZ W B8] 30 h, #% M7 % A,B,C.D; #4758
WSS, y—CD 7= % 12.83%, HL Ak il 55 y-
CD 7342w 1 76.7%.

y-CDf$%/%

15

5 10
TR i 530 %
BS5 EYREHHI yv—CD FEH N
Fig. 5 Effect of the substrate concentration on vy —

cyclodextrin yield
F4 EXRWER
Table 4 Results of the orthogonal test
B c D
CGTase W&/ (Ulg) CGTase S B [8] /h

4aGTase BN/ (Ulg)

¥-CD #8%/%

1 1(3) 1(2) 1(4) 1(12) 6.80+1.39
2 1 2(4) 2(8) 2(24) 9.58+3.02
3 1 3(8) 3(10) 3(30) 9.500.67
4 2(5) 1 2 3 10.90+0.24
5 2 2 3 1 9.86+0.73
6 2 3e 1 2 6.96+0.25
7 3(7) 1 3 2 8.2620.75
8 3 2 1 3 7.38+0.18
9 3 3 2 1 7.27+0.73
by 8.627 8.653 7.047 7.977
ky 9.240 8.940 9.250 8.267
ks 7.637 7.910 9.207 9.260
R 1.603 1.030 2.203 1.283

4aGTase, B fill A CGTase; 2V 4 148 M i W) i & 4y

4 i

il 1T 4aGTase A1 CGTase M EHEMGTERT , WHIT
THXE y-CD 5252 m &AL B 8 D 2 1R
oy -CD B 45 3 BUEE A9 B 0 S S A

B 5% ,4aGTase W 4 Ulg 3K ,CGTase W &
8 Ulg YN, KW IHE] 30 h, 7EIL & 4F T y-CD 45
FH 12.83%, WHEGFET % y-CD 19153488 1
76.7%
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