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Toxicological Studies on Compound Theanine Preparation
TAN Jun-feng, LIN Zhi*, LI Liang
(National Engineering Research Center of Tea Industry, Tea Research Institute, Chinese Academy of Agricultural Sciences,
Hangzhou 310008, China)

Abstract: The edible safety of theanine was investigated according to Standard of Health Food Test and Assessment. Acute
toxicity test in mice showed that the maximum tolerance dose (MTD) was higher than 20 g/kg. All three genetic tests including
Ames test, mouse bone marrow micronucleus test and mouse teratospermia test showed negative results. Thirty-day feeding
test showed that physical appearance and the indices of hematology, biochemistry and organ coefficients of rats had no
significant difference when compared with those in the control group. All these results suggest that compound theanine

preparation is highly safe with neither acute toxicity nor genotoxicity.
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Table 1 Acute toxicity test results of compound theanine preparation
in mice
LR 7% /(g/kg) IR/ ETH  MTDI(g/kg)
HEE 20 10 0 > 20
ek 20 10 0 > 20

L AT, SCU IR R AL B B IE . B
EH, R AEM R AT, B SEEh Y,
F I IR L5 A E e 0L, R LS. ML AN R
PEZE H g KT 52 7 5 (MT D) ¥k 20g/kg . 45 %],
R A 30 B 2 G T

g/(kg +d), T AKHEZE ARG 25, 50, 100y, 22 RfGEAESR
A R AL 221 SRR
K2 FEREAHFINYEHEE L ROYMBIZRERNERH (XL s, n =5)
Table 2 Effect of compound theanine preparation on marrow micronucleus rate in mice (X s, n = 5)
7l /(mglkg) PE5I 24 i £ TR 4 it £ PCE/NCE W% 1%0 W PAH
10000 i 5000 4 1.07 + 0.05 0.8 +0.45 > 0.05
BHEPE 5000 5 1.08 + 0.05 1.0 +0.71 > 0.05
5000 i 5000 6 1.06 + 0.04 1.2+ 045 > 0.0
P 5000 3 1.08 £ 0.05 0.6 = 0.55 > 0.05
2500 TPk 5000 4 1.07 + 0.06 0.8 +0.45 > 0.05
B 5000 5 1.07 £ 0.04 1.0£0.71 > 0.05
ISH P 0 i Jiidds 5000 5 1.06 + 0.04 1.0+ 071
(757K 20000mg/kg) P 5000 6 1.07 + 0.04 1.2 +£0.45
FT o R Tk 5000 127 0.99 + 0.12 25.4 &+ 2.97 <0.01
(PRI 40mglkg) I 5000 126 0.99 £ 0.10 25.0 +3.94 <0.01

W o« NS RAML, 7 8FEEZERP <0.01).
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Table 3 Effect of compound theanine preparation on sperm abnormality rate in mice (x's, n=>5)

o Wi JE S H
4L gy - \ o — WK TR WK% P
’ SN R EwER ML EER AT Bk MR " "
10000mg/kg 5000 1 0 0 51 0 0 0 52 104 + 3.8 >0.05
FHE A 5000mg/kg 5000 1 0 1 52 0 0 0 54 108 + 1.6 >0.05
2500mg/kg 5000 1 0 0 49 0 0 0 50 100 + 2.2 > 0.05
S A
e ,IZHV ! 5000 0 0 1 51 0 0 0 52 104 + 4.3
(#&/7K 20000mg/kg)
T HE AL
EH ﬁ,,J 5000 7 25 34 196 2 1 2 267 53.4 £ 4.3 < 0.01
(PRt 40mglkg)
X 4 REREAHIH Ames SEB LR (%L s)
Table 4 Ames test results of compound theanine preparation (X* s)
1 (5] 52 1 5 B/ (A /1)
- TAs TAss TAuoo TAuc
— S + Ss — S + Ss — S +Ss —Ss + Ss
0.06mg/ ML 174 £7 178 + 11 47 £ 4 48+ 3 182+ 6 194 + 40 252 £ 15 244+ 10
0.18mg/ ML 163+9 183 +9 48 +£8 46 + 4 187+ 6 177+ 6 232 +7 235 £ 12
FillEeezi) 0.55mg/ Il 179+7 183 + 14 47 £3 50 £2 201 +13 179+ 12 252+ 9 256 £ 6
1.66mg/ 1. 182 + 12 179+ 6 46 £5 47 £ 4 184+10 186 +7 241+6 253 + 14
5.00mg/ I 175+ 8 184 + 11 38+3 45+2 168 + 7 181+ 8 43+7 244 +7
AL 179+ 4 177+11 41+8 38+6  174+9  187+6  243+19 244+38
DR AL 180 + 7 190 + 6 37£5 41+2  182+4 183+12 272411 276 %12
ICR/(1pg/ 1) 1206 + 153
X A Ik /(200 g/ L) 1450 + 115
R F BRSNS /(1w LY I0L) 2342 + 97 3478 £ 174
2- 94577 /(10 g/ ) 1439 + 114 4228 + 165 2577 £ 154
1, 8- ZFRHETENE /(50 wg/ IML) 1193 + 148
HE 2 7T, WSS AE &SR A= T, B2 AR AT 2 2 e B A R e R 30d J5, K

PLLANRPCE) % A . PCE/ NCE 5 VX HE A ¥ 22 5 BEBAIER, LRWAT N, AT B RRALA N
B EE, MEHPER A oR o BRI . 4R T ] A 22 O IR OB G (2 35 %2 5 (R B) .
R, RERE BRI N AR ISR

) S 1
222 MG FWIESA #5 FEMEAMANKREEWAFEGLA(E S, n = 10)
FHE 3 A4, MR ALk 200 1.04%, Table 5 Effect of compound theanine preparation on food utilization
B HE ZEL FRDRS TR T 26 5.34%, L5 91 1% i 2 22 57 rate in rats (%£ s, n = 10)
A EE. 3 ANFEAMRE TRIEZE 70 1.04%. i3 4 /(g/ PRI 54 TR
1.08%. 1.00%, &1 ¥Ent MALMILL B2 . &5 M (kg-d) Wil /g Jil 1%
. e o AL o e = ) FEAXMA 21314+430 6013 +115.6 353+ 1.1
AL, AR IR S TR TR /N BURS A L3881« gp 0S8 1972416 59941125 366+17
223 Ames 5% ’ 1.17 2287+398  665.1+87.0 342+21
o N = 2.33 2262 +335  653.5+90.9 346+ 2.1
fE Ame‘s %%q{’ y‘lﬁ%y‘&ﬂ‘u 0.06mg§j?0mg, AN AL 127.4 £ 152 511.9 &+ 61.9 249412
TSN Se 1S4k R GE AU A TERAG U 16 B &2 1 v 250340 /N b 0.58 133.9 + 19.7 570.2 + 94.6 237+ 1.4
TR 2 5, KREIFRE RN ICER, KIHFE &S A 117 127.7+£228  4954+758 257+18
Ames SEIGEE R F M (3R 4). ARIE Ames SZI6HI T bR, 2.33 1242£250 4r46+ 718 260+ 1.9
RHATRE A HI AR WBEBEN .
23 30d MEFFSLEATR 232 ARG AN K B K B L (E

231 PR BRAABUR . B BRI 5 (¥ 5 M
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Table 6 Effect of compound theanine preparation on organ weights in rats (X£ s, n = 10)
63 i g/ T JFF IR 14 (£ i Wt i) SEAERN SRR
pil (kg * d)) g T 1% ) T % By T % H Ty TR VR /%
RN 11.80 £ 0.79 4.29 +£0.89 2.51 +£0.09 0.92 £ 0.19 0.98 +0.07 0.36 £0.08 3.34+0.11 1.21+0.23
e b 0.58 11.70 £+ 0.64 453 +0.83 2.50 £ 0.12 0.96 + 0.16 0.99 +0.07 0.38 £0.07 1.28 £0.23 1.28 £0.23
1.17 11.82 £ 0.72 4.02 £0.65 2.54 £ 0.12 0.86 +0.12 1.01 £+ 0.07 0.34 £0.05 3.37+0.11 1.15+0.18
2.33 12.07 £ 0.84 412 +0.74 2.50 £ 0.15 0.85 +0.11 0.98 + 0.06 0.33 £0.04 3.40 £ 0.14 1.16 £ 0.17
N 7.52 £ 0.70 3.82+0.42 1.71 £ 0.10 0.87 £ 0.12 0.65 +0.08 0.33 £0.05 0.15 £0.01 0.07 £ 0.01
e 0.58 7.49 +0.78 3.70 + 0.64 1.63 £ 0.12 0.80 +0.11 0.63 +0.09 0.31 £0.05 0.15 £0.01 0.07 £0.01
1.17 7.60 £ 0.83 3.94 £ 0.79 1.67 £ 0.14 0.86 + 0.15 0.62 +0.08 0.32 £0.08 0.14 £0.01 0.07 £0.01
2.33 7.26 £ 0.61 3.84 £ 0.57 1.66 £ 0.11 0.88 £ 0.15 0.64 +0.07 0.34 £0.07 0.15 £0.01 0.08 £ 0.01
RT7T FEAREAHAXKFIMEHRZWE(xE s, n=10)
Table 7 Effect of compound theanine preparation on routine blood test in rats (X s, n = 10)
el i) SEIN 2L/ JlIRAR: e L ﬁﬂu‘ﬂﬂ%éﬂiﬂ RETR IE T
(g/(kg * d)) (10°4M /L) (10124 /L) F/(g/L) 40 1% A% AR /% RN /% LA 1%
R AR 9.65 + 2.58 7.07 £ 0.42 131 +10.3 80.7 + 3.5 142 +£3.7 40.2 0.7+05 04+03
b 0.58 8.78 & 2.60 7.05 & 0.62 132+ 5.4 79.4 £ 3.0 152+31 44+05 06 +04 04+03
1.17 10.52 £ 2.46 7.06 £ 0.61 134 +10.8 80.6 + 2.5 136 =28 43+05 09+05 0.6 £0.3
2.33 9.12 + 2.43 7.05 &+ 0.59 131 + 134 81.4+ 35 13033 42+06 1.0+ 0.4 04+03
o R AL 8.79 + 2.76 7.10 £ 0.61 131+ 114 80.3+ 3.9 142+39 41+06 08+£05 0.6 £0.3
from 0.58 9.46 &+ 2.55 7.03 = 0.58 131+ 4.0 80.3+ 34 147+33 41+07 04+03 05+03
1.17 7.16 &+ 2.63 7.06 & 0.60 130 + 9.4 79.2+33 155+33 41+07 06 +04 0.6 £0.3
2.33 8.32 +2.73 7.08 + 0.53 130 + 5.4 78.1+ 33 165+35 40+06 09+05 05+03
£8 FEREAHFRRMAELKER (x£s, n=10)
Table 8 Effect of compound theanine preparation on blood biochemical indexes in rats (xt s, n = 10)
A (o HEA JOEL il WUBF & RIIARRE WaRRasE  #iES SEH Hh =Ry SREREE R
(kg +d))  FHE/(g/L) FE/(mmol/L)  (pmol/ll) BEFEE/NUL) FHBEE/AUL)  (mmol/L) e /(g/lLl) & /(mmol/L) (mmol/L)
TEM A 40.0 £ 3.6 1.74 £ 0.17 36.6 + 3.2 134+ 95 376 +469 6.47+032 70.6+394 1.07+0.14 6.70+0.23
i 0.58 412+ 39 1.72 £ 0.17 382 +£38 136 £ 7.9 384 +464 652+027 71.1+420 1.02+0.13 6.42+0.27
{3 1.17 39.4+40 1.71 +£0.16 353 6.1 126 £9.9 356+443 6.41+017 69.4+030 111+0.16 6.55+0.28
2.33 40.1 £ 34 1.71 £ 0.17 369+ 56 130 £10.3 3794+326 6441028 704+374 1.07*£019 6.5210.26
TEM A 405 £3.1 1.69 +£0.14 353+ 4.2 130+ 7.9 358+325 651+030 70.7+410 1.04+0.15 6.45+0.27
I 0.58 403 +£43 1.71 £0.15 39.1+49 133+ 7.3 389+349 6.60+041 704+365 112+0.15 6.4210.30
(e 1.17 38.0 £ 3.0 1.64 £ 0.17 343+ 55 135+ 8.4 374+432 644+024 681+503 107018 6.58+0.28
2.33 39.8+ 3.3 1.60 = 0.15 375+ 6.3 125+10.3 338+453 6351026 69.5+380 111+0.16 6.51+0.26
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