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Enzymatic Characteristics of Pumpkin Glutamate Decarboxylase
and Accumulation Conditions of y—Aminobutyric Acid
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Abstract ; Several enzymatic characteristics of pumpkin glutamate decarboxylase ( GAD) including optimal reaction temperature ,

optimal reaction pH, heat stability , freezing stability were investigated.y— Aminobutyric acid ( GABA ) accumulation was carried

out utilizing glutamate decarboxylase in fresh pumpkin( Cucurbita moschata) and the effects of conditions( reaction time, variety

of pumpkin, buffer system, pumpkin and MSG concentrations, the ratio of material to water) on GABA accumulation were

investigated.The results showed that, the optimal temperature and pH of pumpkin GAD were 30~35 °C and pH5.8 respectively.

Pumpkin GAD was sensitive to heat, after incubation for 30 minutes at 50 °C ,20% loss of GAD activity , while incubation for 30

minutes at a temperature higher than 70 °C , totally inactivation of GAD activity occurred. Freezing had little effect on GAD

activity , while long—term freezing could still cause a loss of GAD activity, for example ,36% GAD activity lost after eight weeks

freezing. GABA concentration and conversion rate were 7633.2 mg/L and 93.3% respectively under the optimum conditions of

pumpkin ; disodium hydrogen phosphate-citric acid buffer( pH5.8,0.2 mol/L) ratio 1: 3, pumpkin concentration 25% (w/w) ,

MSG concentration 1.5% (w/w) , temperature 30 “C and reaction time 18 h.Besides, under the optimum conditions, GABA

yield reached 30.5 mg/g,132 times higher than before.
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60 .70 .80 .90 °C F 7K VAR 30 min, £RIRZ5 51 5 57 AP
WHIZE 25 °C U5 GAD 3% 1 Kyl 1 de% ., LR
KRR AR I Sy 33 18, FL S HE S N GAD 36 J17E
AL IR R IS IE I o
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P TCpRIZK Bl 28 K T Ak B 5 R N — o LR &,
SRR BT 3 R, B P rE B e 43 e . FT R
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LB DU R R JRAE PRI R T 1 GABA & 4ERE ] S
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Fig.1 Effects of temperature on pumpkin GAD activity
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R F AR L T pH 75 5.0 ~6.4 B, 24 pH ik T 5.0
T 6.4 B, B ) AR (p <0.05) o AT
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Fig.2 Effects of pH on pumpkin GAD activity
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Fig.3 Effects of thermal treatments on pumpkin GAD activity
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Fig4 Effects of freezing on pumpkin GAD activity
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Fig.5 Effects of reaction time on GABA concentration
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BEFNFAL S5, BN R I Ee 1) A 80% it , GABA
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i1 60% HLA W25 E 25 5%, B IR S I & A 40% I, 2.
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YR EER AN EL, J& GAD B, X GABA & 4
HAAE KW, A58 A BT GABA & SR A%
SNBSIINA A BR sk AN R, B 2 f5 GABA Fr&— Y
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Fig.6 Effects of pumpkin varieties

and reaction solutions on GABA accumulation

SEVPRAR 2R R UEAT I N GABA B SR T

W TS RTE T 4% e e ) SR R AR
FT I 8 T s o T A0 i e e, R 0 i B 95 1, 2 T R
HEAR IR GABA . 2RPKEL S 103, H HALZ
B P AR A ERT , GABA B A2 i F) 30.5 mg/g,
SAREARM AL (0.23 mg/g) $25 1 132 £, WFFER
W1, GAD il GABA Z: S LU R B 71 )

F£ 1w IR RRS N X GABA & 4E 1521

Table 1  Effects of pumpkin syrup and MSG concentration on GABA accumulation
s 1.0% W 1.5%
MR o p s e cﬁf aER GABA TR JE ciﬁi e
(%) (mg-L) (mgeg~') AR (%) (mg-L-") (mg-g~) AL (%)
40 4944 +69° 24.7 +£0.3° 90.6 +1.3° 5183 +103" 259 £0.5° 63.3 £1.3°
60 5384 +44° 17.9 0.2 98.7 £0.8° 6904 +122° 23.0 £0.4° 844 +1.5"
80 5153 +87" 12.9 0.4 94.5 + 1.6 7647 +131° 19.1 £0.3" 93.5 + 1.6

F W AR TR R R B 2R (p <0.05) ;% 2 [H,
(F#% 219 W)
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