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Inhibitory effects of L-theanine on a-amylase and trypsin

RARA

YUAN Dong-yin'

ZHOU Yang'
. WAl RERFREFHE L ERE WM K

*  E’
LONG Jun*
A M E7%-

PENG Ying-qgi'
410128 ;2. 5 T A0 et 3800 i 0 B8 A X G AR A A AL
Wimg #AE 41500053, 1 5 44 4 90 D BE R A A A B IR B8 Hhos i KT

> 1 1
ek A B

GONG Zhi-hua' LIN Ling'

A EXES

XIAO Wen-jun'"®

410128)

(1. Key Laboratory of Tea Science of Educational Ministration, Hunan Agricultural University ,
Changsha , Hunan 410128, China; 2. Qili Bridge Subdistrict Office , Willow Lake Resort ,
Changde City, Changde, Hunan 415000, China; 3. Hunan Collaborative Innovation Center

for Utilization of Functional Ingredients from Botanicals, Changsha , Hunan 410128, China)

FEAL-FRMARMA BE AT REBRABAK R, R
REELEUNZPEBERLT L-FRARNY o R B.RE
GEEA IR AL B A R D L- R AR R EITTR
HARBSE . BREN, L-FRABA o XA B A e & & B
AT H AR LSRR ERAE 2B, ERY R ERA 1N
AR A B g dp k) F A 37 CFA# 5 min J& m A & 4h 8
FUHT . L-FRBRITH o B REFMA - DR Z
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40 CHH# 5 min F AN KRB FH T L-FRBRHHIMRE G
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Abstract: The inhibitory effects of L-theanine on the activities of a-amyl-
ase and trypsin were studied by establishing the best reaction system and
adopting research method on graph in order to provide reference for the

deep development of L-theanine. The results showed that the inhibitory
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effects of L-theanine on both enzyme activities were positively associated
with its concentration. IC5,(26.078 mg/mlL.) of L-theanine on the activi-
ties of a-amylase was achieved by prewarming enzyme at a concentration
of 0.018 mg/mL in the presence of L-theanine at 37 °C for 5 min before
addition of 1% starch and allowing reaction to proceed for 3 min. K,
of q-amylase was 2.247 mg/mL on the premise that the enzyme a-
mount was 18 518.52 U. L-theanine exhibited the half inhibition on
trypsin (196.299 mg/mL) by prewarming their mixture at 40 °C for
5 min followed by addition of 1% casein as the substrate and permit-
ting the reaction for 15 min. When the amount of enzyme was
1055931 U, K., of trypsin was 5.189 mg/ml. Statistics results
showed that the inhibitory effect of L-theanine on the activity of a-
amylase was superior than that of trypsin.

inhibitory effect;
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1.3.1 A MERRHE MR BIFE  BC 2 ma/mL 1943 % 0 A7
W43 B B 0.00,0.05,0.10,0.15,0.20,0.25,0.30 mL & T
10 mL i, 76 37 CAKE P #i# 5 min J5, & A
0.5 mL DNS W IE A, W K 5 min, W 5L K E & E
10 mL, 46T 540 nm WG . LAAS I3 46 0 v
WA EX A, SRS H A A AR &8 v = 12,0462 +
0.022 7 (R?*=0.999) ,
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(1) il B &5 ¥k BE o 2 < G T BT &5 VR B2 43 3 R 0.006,
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VW3 8 T 7 SO L TE 37 C AT SRS IR 5
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Table 1 Choosing the amount of enzyme
s 1%EY/mL fifg /U
1 0.2 17 869.00
2 0.2 18 518.52
3 0.2 18 842.60
4 0.2 18 274.39
5 0.2 18 895.93

PRI 43 N R 2 #E 540 nm &b (49 W 6 (B A5 4k Sl 0.03 ~
0. 25070 i B v FF 4 i, 52 B, AR B 1 min, il A DNS
PSR RN T 540 nm A0 W W AR | 0 356 o A3 S 07 Hsf ) A
5 ZEH 3

(3) BEAR S 3l g 2 J7 T 0 g ST« R P e A 52 I B )
e HEmG o PR T RV B R A L 4 B 0.626,0.826,1.0%
1.2%,1.4%, 1.6 IR W EE T » T 540 nm Ab 0 6 {H . 7
THE R SN Y ) AR A e U B AR I (Vi = 1/
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® ¥ -GS LR AR E T T 18 37 CAmm
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SR EE N 2,10,15,20,25,30,35,40,45 mg/mL [ L-4 3%
B2 HRATAE 37 CCOKBH P W H 5 min, IR Y I 3 min
JG LB DNS B W K 5 min, R 31 R, B = AT
SR TS 0 5 5 1 o 70 23 6 Rk 2k B B A 540 nm
R A . ARG e (D TR I A B340 540 nm
Ab B OGAE
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ik 2 2 » I PR B 10 4545 0.1 mg/mL 1Y il 24 R b 1 T
Fedz 2 WUF ik A A 40 COK B AR 20 min )5,
WEIZEZR, T 660 nm b, 1 S8 s O A, K5
T AR AR 28 vy =0.063 8240.020 7 (R*=0.998 1),
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Table 2 Sequence of reagents used for preparation of

tyrosine standard curve mlL
FEms  MERER KETK NaxCOs  fEME
1 0.0 1.0 5.0 1.0
2 0.2 0.8 5.0 1.0
3 0.4 0.6 5.0 1.0
4 0.6 0.4 5.0 1.0
5 0.8 0.2 5.0 1.0
6 1.0 0.0 5.0 1.0

1.3.5  JBEEE 11 I S ok WA I 7 4% 1 i ik

(1) il a2t ok J8E ff o = T i) 5 o vk B 43 R 0,042,
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BWHET 7 EH, T40 CE&MTF 5K YIRS 347 &R
F 660 nm AW WG L 3 4 5 35 Y I T AL ok

(2) VI 58 < 7E 40 CHIKIB &I, T 6 ik
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0.6%,0.8%,1%,1.2%,1.4%) F . F 660 nm &bl W S 1{H,
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HAMYS L-ZARE T8 b, 72 40 C R K 34
5 min, FEIATBE R RN FoES 3 Bl gy 2 i 4 i L ik £
PRI
1.3.6  IRAREGHE SN A5 F T L-215 2 R % I AR 1 i 7y 300 ) &L
ROSRMABRAERMIT . AE 5 S T Bn A BE B S
R R E 4R 2.50,100,150,200 mg/mL i L-Z 302 . IR
2] A8 40 COKIB P 5 min, BEAIAJKY) RN 15 min f5 .
SEERIMA TCA W 1% -3 500 r/min £.0 10 min, B
EVE W M BR AR R AR AR L 40 COKIB PRIRL 20 min, @ H), T
660 nm b e W YA . T S5 BE A IS W S ), &
HAH ARG B . Ml R ORI h A E¥h
660 nm &b [ I .
1.3.7 R
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Figure 1

enzymatic activity

BT R IFE . o- T8 B B W 78 0.01~0.022 mg/mL
FsF o 52 3 238 il ST 2k Wk B O G 0 T 38 U L i 40 Gk B
AT o A £ S N R AR A K o TE M B T A R R R
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Figure 2 Curves of reaction process of a-amylase
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TN y=12.304x +5.474 8, R* =0.993 4,3R 18 Vo =
0.183 mg/(mL « min),K, =2.247 mg/mL,
2.1.4 Y EE L2 EBRESINGUT A i B 4 T B m
B @ @ @ i 4 1 2 43 50 2Ky 18.6%6,16.8%6,20.6 % H
3 R I 1 25 52 8 B3 (P=>0.05) , F 7 O 1 41 il %
AR e e+ EU B @ R 40 1 2% v 3.8 00 o IR G 36 DU O 1 Oy
AR SRR 2R 19 VS 00 L 5 1) 5 AT g vy i 4 ok ) A
MY — 2
2.2 RMBEREEZGT L-FREX « i HEEMNIHHR
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Figure 3 Michaelis-Menten equation of g-amylase BRE g
Figure 6 Effect on trypsin concentration on its activity
251
g 0.71
R 20 S 0.6
Ei &
s 5 15| 5 031
S 10k <
= = ; 0.3F
= st £ 020
% 0.11
0 =
0.0 I I I I I |
@ @ e ® 5 10 15 20 25 30 35
T T
. i [a]
Adding order Time/mi
mme/min

B4 RE AR 3 o5 b B A0 FAE R 69 % h
Figure 4 Effect of addition sequence of reactants on

a-amylase inhibition
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Figure 5 Inh|b1tory effect of L-theanine on the

activity of a-amylase

BBk 45 mg/mL B, 0% 97.9% . G5, LA &R
XF a-VERYBFIY ICs 2 26.078 mg/mL.

2.3 ﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁ&ﬁi%#ﬁ%iﬁ

2.3.1 WREEHE  H R 6 AT WROU A B R AR R
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Figure 7 Selection of optimal reaction time
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Figure 8 Michaelis-Menten equation of trypsin

2.3.4  JEY) B L-ZXEBRE TR E BB 9wl B
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T 2 2 5L 5 7 B AT ) 0 o 4 R — B, B3 Rl
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[ AR e (D i Grie e 3 N A@ (3SR 2 Y F AR LNEY ORI
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Figure 9 Effect of addition sequence of reactants on

trypsin inhibition
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Inhibitory effect of L-theanine at various concen-

trations on the activity of trypsin
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