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Optimization of ultrasonic-assisted extraction conditions of
y-glutamyltranspeptidase from Toona sinensis
by response surface methodology
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Abstract:In order to optimize the ultrasonic-assisted extraction of y - glutamyltranspeptidase ( GGT) from Toona
sinensis, single factor investigations were initially carried out,followed by construction of a three—factor, three-level
Box-Benhnken experimental design, quadratic regression fitting for GGT activity as a function of three extraction
conditions and response surface analysis.The optimal conditions for the ultrasonic—assisted extraction of GGT were
volume of buffer solution of 240 mL(10.00 g) , ultrasonic power of 260 W, and ultrasonic time of 28 min. Under the
above conditions, the experimental value of GGT activity was 7.188 U/g, which was in basic agreement with the
model predicted value.

Key words: Toona sinensis; y - glutamyltranspeptidase; ultrasonic — assisted extraction; response surface
methodology

i E 42K 5. TS255.7 X RkERIRFD : B
doi:10. 13386/j. issn1002 - 0306. 2016. 13. 037

X E 4 5:1002-0306(2016) 13-0226-04

Tt (Toona sinensis ) J&=— P A4 FF R 55 i KUK 1Y B A5 B A AR XU ) J5t .y — A7 24 I 5% K (v -

T EAL G A, B TR, ST M A o E
T, IR A2, I AR A XRA L o T
KGR, o 2RI X R 4D X
PR AR B XU A SR FH T 25 381 A A B0 ot e s 4 1
SyibATE A B AR 3 PR B % R (GC-0
—MS) WF5E T A & BV RS, e T Hoh g
FhEBRAL S Y, 2-Fid-3 ,4- P -2 ,3- S fkmgEwy
A 2—-H 23 ,5- " H -2 3 " HWEW T T AR 4
TEPETR R . (ERERESE N ki, yv- B2
Tk — P I B 3k T 28 (7 A= 7+ XU 14 /i AR 4 5 )
B AT AR IR AS B A 2R AN By K A e AR TR S ik
W5t | AN LB IR 1) v [a) 4, D90 Sk i B 2t i i — 26 I

I #5 B H#3:2016-01-12

glutamyltranspeptidase , GGT, EC 2.3.2.2) fE 4% 45 = P
HufEAl v— 25 TR 0 5% 78 SO 0, 28 IS 2 PR VAL, 7%
G B B AR, PRIHOKEZ AR R B S R, HEAT 45
EPEIRUE AT 3 — 25 36 TR HTE A KR P A o AR b
FIVEFT , X Bk UK = A ML o A B2 X,

BRI iy GGT W58 AR b, Z 8 vh T3k
Wy R S HEEL, i 5% T = AN 4 2 By vk 0 B AT 0 B
b B, XS T GGT M7 AT 5T, % F
P — 2B KR AL 5 HA 3

T GGT 24 H Ak ng Al s A o e 5 = 224
FHRTES 2 5 B A7 AE T 40 M A Ah 2 T, 38 5k
S L RN M AR 2 o AR P S ) N ) R O

EBRN: KM (1989-) %, A LA 5 A, BF R 7 &) : A4 B 69 BF 7, E-mail :951891128@ qq.com,,
= WIAEE % F 4 (1969-) , B, 8143z, AT F @ A F 4 5 48 A &, E-mail ; ¢jliu@ tust.edu.cn,,

226 o105z 13m



@&sﬂ@h‘il

TE R

Rz — R PR B T TR B SR Bl A ]
e, &S 277 A R ZU IR B L 2S5 AR ROV LA R 3
VEFIAE , 3 S AT DA 3E 12 B 43 19 m SR T8, A
TR S P IOR , A FR B ] 7 ASSZ0 R T A8
PR UL BMOGHE R E TT GGT IRELT. 20, IR AW
5% GGT KA #E KUK 19 77 2B AL BSR4 R LAl
1 #MRl57HE
1.1 M5

WG ( Toona sinensis.A.Juss.) — RIEERE K
ST M =R R LS (Tris) W H
Solarbio 2y & s XUH K W H i 4 A R A R
NF] L-y— B - XS R R e W B AR AR
(L) B A IRA R B-FHi Ak L BE W H Sigma
AT g s vl | I by B /s v [

752N FOGHE AN ] DL A GO RETE R AR
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Table 1 Factors and levels of response surface method
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Fig.1  Effect of buffer volume on the content of GGT
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Fig.2 Effect of extract power on the content of GGT
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Fig.3 Effect of extract time on the content of GGT
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Table 2 Results of response surface method

o o
SRS A $RIRIIFE B 4R [A] e PEECE
B (U/g)
1 -1 -1 0 5.097
2 0 -1 -1 3.501
3 1 0 -1 5.036
4 0 0 0 6.872
5 1 1 0 5.165
6 0 1 1 6.641
7 1 0 1 6.538
8 -1 1 0 5.972
9 -1 0 1 5.483
10 0 0 0 7.187
11 -1 0 -1 4582
12 0 1 -1 4505
13 0 -1 1 5.946
14 0 0 0 7.079
15 1 -1 0 5.920
#3  BIHFRMITESHT
Table 3 ANOVA of response surface analysis
L LR = I A Y A
rob > F
LRy 9 14.67 1.63 6.60 0.0256
A 1 0.29 0.29 1.18 0.3275
B 1 0.41 0.41 1.68 0.2521
C 1 6.10 6.10 24.69 0.0042
AB 1 0.66 0.66 2.69 0.1619
AC 1 0.090  0.090 0.37 0.5717
BC 1 0.024 0.024 0.097 0.7684
A? 1 1.43 1.43 5.8 0.0609
B? 1 2.89 2.89 11.70 0.0188
c? 1 3.79 3.79 15.35 0.0112
e 5 1.23 0.25
S 3 1.18 0.39 15.39 0.0616
REH 2 0.051 0.026
S 14 15.91
R’ 0.9224

241.53 mL(10.00 g) , fEMHEM T2 44T, GGT ¥
PERCE IR B e RARL, S 7.217 U/g. (HEZ5 B F 5156
S L M S PR ERAE I R BB R, GGT 1y i 42 B
TS IE R HR AR )3 260 W, $2 B A [A] 28 min,
L% PPRAAER 240 mLo iy TR B 1E] 3 AT 9 1 AT
PR FEAETE B L A5 TR AT =R AT S50, I 2 11
GGT $2HUE N 7.188 U/g, 5 3e I 0% T0U {H FE A4S 4H
A4, X UL ] 05 5 T2 R 4y L I Hb S e HY 4% R 3R
X GGT $EHUEL 2N .
3 ik
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IS TE) RV MR HE 31X = A PR 2R R AT i o TR S 40 B8 3
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Fig4 Response surface of the effects between power

and time on the GGT content
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and buffer volume on the GGT content
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