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Abstract: The stipulation by the national standard that both glutamic acid and theanine can be used as the
standard sample in determination of free amino acids in tea is blamed for the difference of this index. By
paired —comparison t—test statistics, data of glutamate and theanine absorbances,amino acid contents by
glutamic and theanine standards and in literatures were paired one to one,and the variance from the average
difference of each sample were analyzed. The result showed that glutamic acid absorbance was very
significantly higher than that of theanine,and the difference between the two increased with the increased the
amount of the amino acids. Free amino acids content in all samples was lower by glutamic acid standard than
by theanine standard,this difference reached significant level. Based on the portion and molecular weight of
each amino acid,the average molecular weight of the mixture of the amino acids in tea was calculated as 147~
150u,close to the molecular weight 147.1u of glutamic acid but far from the weight 174.2u of theanine.
Furthermore,the lower absorbance of glutamic acid made the measurement more insensive. Therefore,it is
suggested that the national standard for determination of free amino acids in tea retain glutamic acid and
cancel theanine as standard sample.
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Table 1  Absorption value of glutamic acid and

theanine standard sample

PRFEBUR (mg) REARVOLE  RERWOLE WL

1.0 0.025 0.015 0.010
1.5 0.068 0.033 0.035
2.0 0.117 0.059 0.058
2.5 0.162 0.087 0.075
3.0 0.210 0.128 0.082
35 0.234 0.154 0.080

T 0.057

Re2~RAGT ) K 34 SIS A B A L A7 B AR A
B 2P P e i 2 R IR I o 45 2R . T LU HY BRI
A FEAT A PR PR E i 2 S5 1 Bl S AIG T
T A v 1D Ze T 510 2o, W AKX 2 th T4 2 R WO
i TR . Stk e 56 R0, Jeie 2 v
i A P 25 2 IO S AR, 2R AR AR I 2 A R
Z T8 32 B Y 25 7K1 5 S 25 7K Can 35 0 B
T2 BR ARV Hh £ A5 21 30 12 20 35 R 15 Hao A Ik 2% el ik
FAR T A 2 TR AR UE i 2k 3RAG 110 2 L R 75 1, BLAS
SR D bR FE (2 PR o DL s U R O s A 2 FE PR 11
70%~94% -
W2 AL RRIE 2 VSRR A rh il R R B (mg/mL)
Table 2 Free amino acid contents in samples calculated by the

2 standard curves (mg/mL)

i BRI AE RAMRPRFE ZEH
1 0.199 0.283 -0.084
2 0.195 0.278 -0.082
3 0.186 0.264 -0.078
4 0.220 0.315 -0.095
5 0.204 0.291 -0.087
6 0.184 0.260 -0.077
7 0.128 0.176 -0.049
8 0.204 0.291 -0.087
9 0.188 0.267 -0.079
10 0.215 0.307 -0.092
11 0.199 0.283 -0.084
12 0.181 0.257 -0.076
13 0.153 0.214 -0.061
14 0.171 0.242 -0.070
15 0.185 0.262 -0.077
16 0.123 0.170 -0.047

Sy -0.077
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Table 3 Free amino acid contents in tea samples in
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Table 6 Amino acids in tea samples assayed by

literature[4] (%) Tea Research Institute

FrE BRI AR = IR ERrr GO s ORI P
1 2.3 2.6 -0.3 The 1.603 1742 0.009213
46 5.4 -0.8 Asn 0.24 132.1  0.001817
3 5.0 5.8 -0.8 GABA 0.138 103.1  0.001339
S -0.6 Arg 0.128 1742 0.000735
Hd HSCRISTIE 05 BT B SR B /) f,flp Cle e
Table 4  Free amino acid contents in tea samples in Thr 0.041 119.1 0.000344
literature[5] (mg/mL) Ser 0.091 105.1 0.000866
Pt BB AR Z A Pro 0.059 115.1  0.000513
1 0.291 0.311 -0.020 Gly 0.007 75.1 0.000093
2 0.309 0.330 -0.021 Ala 0.08 89.1 0.000898
3 0.186 0.199 -0.013 Val 0.051 117.1  0.000436
4 0.123 0.132 -0.009 Cys 0.009 2403 0.000037
5 0.527 0.563 -0.036 Tle 0.04 1312 0.000305
S -0.020 Leu 0.052 131.2 0.000396
Tyr 0.062 1812 0.000342
K2R 1~ R A 4 4 5206 F s AT G vE A5 o6 Ll B-Ala 0.061 89.1 0.000685
BN HT, IR S P, 702 VAL b 7 1t 28 1161 15 B—Aminoisobutyric acid ~ 0.003 103.1  0.000029
B SR AR A R W G AE b 5% & A A 1 3 = His 0.012 155.2 0.000077
0.057, H: 22 Sk 0.01 7K 1, i I W 5 42 JROX FE 2 A4S Trp 0.04 2042 0.000196
v R 2 SR A5 AR &t U7 2 S R 1R o itk HH DR S ;Y*t 0-((’)51 iigi 0-008349

B N S5 TS b RS 5 &k = B = R ko € .

& 72, Al S b A DU 28 45 9 I AR T 2y & R b et > 047 0.019935

FEo IEUNZRSPT N, AN LI 0 S 25 L 0255 LA AL AR 1 AR A
I PRI KR ) 255 A5 1R 52  Chen o) 555 PRI
A E R, DL SR AR AR R 10 e BR TR & 1 3 K T
DLAAS 2R R bR R 14 5 o, 22 SRk B A W 25 e 25 K
SPo R AU I S R, 2 S

25 RI~FRARTE A5

Table 5  t—test to figures in pair from table 1 to table 4

Lk T d Sx t R
%1 0.057 0.013 4.386925%%  3.365 (tyo)
%2 -0.077  0.003462  22.10712**  2.602 (ty,)
%3 -0.020 0.00462 4.286156%* 3747 (ty0)
%4 -0.633  0.204124 3.102687%  2.920 (tys)

2260y TP S BT AT R AT A S T L A R E R R 11
gl Je QL4320 — g e R BARmS o« T LUE H, 2%
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ST BB TR 54.4% , A o RO B EIER S T
H1146.2% , n] UL AT U IRAE Sk 2% v U 125 2 SR 18 )
FFRAERE SO AT 2 TS 3 o 0 DR ke, AR 2
T A R A S IR e I s T LA stk A AT R
—FE AR AR T AR, AR T TR, Jl I T R
B, IV 343 A5 v 0 S g 22 R U B A IR IR R AR
IR A HED AE AT v 17 BRI AN [ 5 343 A% I 11 AH S~
Yoy ER PR, 147~150u, SR E RN T
147 AuEH SENT, W0 25 45 208 1 4> T- 5= 174.2uAH BE
3 #ig

AEZ IR U 25 2 ZE 1R I o R, 25 2R RN 2% 2 TR 114
W BE 25 SR AR OK, T8 B S0 35 7O, R AR BRAE S AE
i O A I R B A AN B 3 R A
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Table 7 Average weight of free amino acids molecular in tea

IRHE CRIZES EIEIR T 1 (W
1 22 150.06
2 22 147.98
3 22 147.83

F 200 25 FH A S ER B v I i 1) 2 S R 5 B N kI T
2 2 R bR vl g &l ARl
B W A2 A5 AR Sl D 5 Y 28 2 i 1 5 3o 32k
FHIRRAERE S o 5P 28 2L e 1T 26, 25 Fl 2 3k
B JIT o BRI AS D AIG IR IR B A A, o R L A% 24 8y 3%
ANV B TR R S0% L . e h R A 2 R R 1)
SER) Sy T o 147 ~150u i A7, IR AR 0 T =
147 1u, PH 2 2R 4y T 1742058838, BT DLW 1% 3%
PR A B AE R A5 P I 2 R TR I 52 AR VERE . 1k
Ah, BT B S TR WO K, B s T I e 1 R A
FRETR T T BN, WG /N, AT S bR v i e i) 1
B B, 00 5 90 B4 20 o 388 391 2,k PR 5 T2 v TR AE
IF 5 A ot W ' T AR 75 22 i o B e e AL, & I o o o
PRI o W52 TP ids B0, 452 T A A 1Hh 2 1P AH OC SR EUR
FE WA T2 2R I AH OC R 5 PR me) o AR, eI
25 vl 12 R P ) 3 PR A I AHOR R A B D53
TR ] 2% 1w 90 2 2 R 1R e e 1A I S s T
2002FARAT Y » BEA- AT U 105 F B n) o Bl R [ 4%
PR S AR 7 A B 1R 1) /I RS, 38 D) B T A
THREW) o (RSN 9% o S F U 2 2 ik TR AR IO AR FE A
AT FH 2 2R LU A 2 e LT AR 2 A A AN
(TH#%66M)
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LTI AR YD S PAARBR , e BE GO Sy AL B, 45 18] )5
J7 Fy=10196x+70083, #H ¢ F H (R 5 0.9998, 13 B
TE10~200pg/mLyE [ PN 2 P0G 5 R4, W3 . i 772%
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Fig.3 The standard curve of sulbactam
24 BEESOKXR
KRR HEAS I, S A JEOREEL, 2 S N &T B
HFRUEVA W5 < 50 100me/mL, FEAT 34U BE /K S 1 hn
P I S5, 25 M BEMB IR AT, BEATHPLC-PAD
R 1T IR AE98.82%~101.42% AR XS B E
ZEAE2.31%~2.76%217), WLF1,
F1 UL S 0 L IR 3 R R

Table 1  Recoveries and precisions of sulbactam in raw milk

kAT B ﬂﬁf}: RSD
(pg/mL) (%) @ (%)

5 97.86 97.77 99.53 102.48 96.47 98.82 231
50 100.83 102.56 100.76 98.37 104.58 101.42 2.76
100 98.97 97.47 103.48 100.54 96.46 99.38 2.32

3 #it
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2M5.054min o 1% 7 VAR I 5, S K E S0 &5 G IE,
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AL T HPLC—PDA J7 VA I S b 47 B 5 i . SR
TR B A AR T 5% AR 0 AT Al I, e
A T3, 2 PE ol 8. B AT A B R 1 6

H O

T TC T 15 Ak, AE R K G JE T FF & air Ak #1 0s ] , 5]
skt 90 2 B o A Ak B R P R R, A 1S M 4 i
IR R R R o R SK FH HPLC —PD A V2546 90 Jit
AL FL T PR 5 e LA S 1 Y .
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