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HPLC Determination of Theanine in Tea

LIU Xiao-li, LI Xiang

(China National Food Quality and Safety Supervision and Inspection Center, Beijing 100094, China)

Abstract: A HPLC method was presented for the determination of theanine in tea. The sample preparation was achieved by
extraction of samples with water (material/liquid ratio: 0.5 g/100 ml) in 80 “C water bath for 45 min, cleanup using solid phase
extraction on a Sep-pak Cis column and derivatization with ortho-phthalaldehyde. The chromatographic conditions were as
follows: XDB Ciscolumn (4.6 X 250 mm, 5 u m) used temperature, 40—50 “C; mobile phase A, ammonium acetate solution
containing 20 mmol and mobile phase B, ammonium acetate solution, methanol and acetonitrile (1:2:2, V/V, containing 20 mmol
of ammonium acetate) for isocratic elution; flow rate, 1 ml/min; and detection wavelength, 338 nm. The limit of detection was 5
mg/kg. The average recoveries at two spike levels of 0.02 and 0.05 mg/ml (n = 6) were 98.6% and 101.1% and the relative standard
deviations (RSDs) were 0.67% and 1.41%, respectively. Contents of theanine in various different varieties of tea such as green
tea, flower petal tea, black tea, dark tea and oolong tea were determined by this method. Theanine content was the highest in green
tea while was the lowest in red tea, however no obvious differences were observed among flower petal tea, black tea and oolong

2009, Vol. 30, No. 14 281

tea.
Key words: tea; theanine; amino acid
I 4y2545: S571.1; R151.3

RHER A E IR MBS Y, AR
FURIMEEA BAL, 255 A1k Py 163 B A i Rn A= i
Fio AN s, AN W 2R i R 1) R
g% T HLS 3 0 S AT o A O . R R
SERR I 25 Bl A% G0 A A% I U 2 2 IR 1) T AR
G ANIAVEEANAS R SR AR, AR A
B AR 50% LLE, AEEHTERN1%~2%.
& 1950 4 H A2 5 P 5k R GRS b o 3 JF iy 2
(1, JEEEEEA S (N- 20 -r- DA BR), WAHET
K ELAT R I B R R S ABL ARG ) B R, h) SR A%
R E A E BN, AR BT R TR, Jf

SCERARIRAG: A

WA H 391: 2008-09-03

S 1002-6630(2009)14-0282-04

SEECT R, S eI S A [N 2 R

SCHR P OC T A SR 8 W gevh WoR, AR R
W 5E T7 VAR A 2 BT ide s ARIEST AN 2 (i, S
RSV B T A M vk o B A0 H K N e O
AHEEIESE . R OB (302 A AT 2 (1 —Fh
PRIy M k. 1986 £F, ARATIE KA W ROB A (1
TENE A P R R . A8 A AF T IS e R A
bRAE LG, AR 2k P VE A, R U g e v A B AT 4
B SR A . 2003 4, RANESEEALT
AT A A OB € B E A R R R R
Jivke RHMEE AR Ce b, LL0.05% = L1RK

e fa e X1/ J1(1980 —), %, -EWFFUAE, BSOS FOVE SRS il 2 el E-mail: frida.liu@cfgs.org



282 2009, Vol. 30, No. 14

=T

il = XDl

VWM RENAR, W 1.0ml/min, HEEEE 10ul, KUK
K 203nm, [ EF DA 0B s - R 55 A G XS
FT oy B AR B R AT T 0 S e B A S50 [ . H
“HAr -8800 BLEUIERR T AL Xof 2% i v ) 4% S R W s
JHEHAT THR, HE R T AR ) 5 R4
SR RN I 24 TR 5 T P e S TR W AR B I 1) o B2, T 4%
b R A S A v, R Y 6 T R At R R
B E, B WA, A SR EAN AR,
Wi 2% Pl 2% B R 1) S o T o o SO £ vk L AT
. Beid . RAEBUERR T, R, A S0 IR O AT
i, DL S 6T 25 2 IR 1) oA f o MR AN e

1 MR5EE

11 MRS

GRORAE 22 Pkt i

IR RARVE B (A1 E>99%) . 4B 4 — HI % (O-phthalic
aldehyde, OPA). ZfiilE. Mg, A MH. LG,
FHE. TSR B S, o vl B, B R34 O 4 A
ag; Ko EaiK.

0.4mol/L THERZE pPif: FRHEX 2.48g TR A1 1.41g &
AAah, RKEE4 % 100ml.

FrAERFI e FREX 0.1g OPA JI 10ml FH i v ik
B 0.1ml ZAiEE, 0.4mol/I B 250 22 3 i e 2% 2 100ml .

RAMIRUEVE TR : K5 THFREL 0.0500g X2 1B, K
WG soml AE i, KRB R L, 1A,
WA= THE 1mg 2R &R (Img/ml) .

WA RPR AT P IR Z IR bR MRS 1.0ml T
50ml AR, MKZEZIE, BEA 0.020mg/ml 252 R
b HE A8 W -

12 a5 R&

e AR LR A (A AR 38) « 2oL IR
PRI . L uEE I JE%s . SEP-PAK classic Cis {4
WA .

13 RUALHERAAE
131 $REJTVEIIERE

AN TP HUIS E) 2 H A P8 AR R A 5] 1) o %o A5
il TR SR A B AT P RS R, A S BG I 1 AT IR
EARAT P BT B 1) B A R 3K F
132 HATrEmE R

FIH] Sep-pak Cus A FE i AT FALHE . 4 H] SmI H
FEi5 4k Sep-pak Cus A, SmI 7K YL 1 i 5 2% R iR
PRA T AL fG, 28 0.45 um JEME L 5 vk s £
1A .

14 AT AT
141 GishAImEE

TSI H T T B A R Y TR 1 T 1) L A9 %o 2% TR 1)
HH U R [R]RT 73 25 25O 3 A ELHE I, 3K — LU 11 o 444
JE N AERE S 23 B I, A2 2 IR WK g 5 LAt 2 R R U 6 4
YN E IR E, LRI Al 7 I R] 4 2
il o MRHEIX U, N B R i R RN SR )
ANTFIE B AT K, A 2 A 20 3 1 S DA i B A
%M

ERBIA IR 1.0ml/min 408 Pt AT R IE R, 25
BEEVe(A:B=1:1, VIV), AH: [HEH 20mmol BERRE
W, BMAECLLWER 1 fios.

Fz1 REtEBAERELIEE (VW)
Table 1 Selection of composition of mobile phases B (V/V)

20mmol [ FR 1 1 2 1
H i 1 2 1 2
L 1 1 2 2
142  FEEMES

FESL R, 2 R H W TR B AT, (AR T 5 Ak
JZs RIER I ) IR o VR KRR R A
WIZE 0 5y, 24AEIR 4 30°C I, KEFSTTIA 28MPa, ik
FEUR L 40 ~50°CH K idi B o
143 EAERTR K

B BT TR RO, N IR B R A MO K
I 5mI 24 10 w g/ml (AR 2 BRARAE M, 55 5ml OPA fiT
AERFU Y, 2min J5 32 REINN 10ml B9 (pH7.0) .
B BB AN Yo JE T R AT, 15 3 B K
WO Ko 338nm..

144 AR RE A

AR I (OPAYHTAEFIAE LR IEATAE F 58—
FEPR I Sz A i 1- B -2- B e, I AE 4 A
XAR B, FinE R A (phenylosothiocyanate,
PITC)RTAF S — ZAFERRN, RN =H7E )5k
RIEMR LR E 5| NIRRT A AR, AL =4 ] LU
AT ZR AT I, AH 2 R SR R R (P T C) A AR I i
PR TR B 2 BN, IR M B B i . A
AT R — I (OPA) T AERIAS S AT B A, A
bR AR, L TR, TR
&, ATV A SR R R AR R T (OP A) MR
FPEV . BIERRA AR W (OPA)FT AL FIAT AR 5 1
WA E, KA AT AT AR vk, iR T
SFERTAT A, BEARUEAT AR N 2min J5 37 BEHERE

2 ER5H

21 AP
ERESL R 0.5g, MIFRIREE 0.02mg/ml 41 F, X&



XarHrke: il

86iltl<

2009, Vol. 30, No. 14 283

PRPEHLM S50 T e M A R WA 20 AR 2 I, W —3E
AR AT SR OGRS, SR 4 ASAS B R (15
30. 45, 60min); — A E(60. 80, 100°C) Al
PIAN K (50 100mI)BHT AS 2 /8 & s il s, 45 2
7N, 0.5g ZHFE S FE 80°C/K# T, H 100ml ZKFHEEL 45min
(IS4 [ % de i 4 99.3% . IRII, ANy ik R e 5K
FH M 5% A X6 25 it o 1 2% S R B AT H2 L

F2  FEINE. REMZEGAR RN ER ST EE(%)

(n=3)
Table 2 Recovery test by different extraction methods (%) (n = 3)

D SR PR R A U 5T, e 20 0 AR T VN E A
AR H R 5mglkg .
26 [Hfir e Rk R S

FEAL R FR IS (I RE A 6 43, 43 0.5g, JL2 4,
I3 BN SR PR UEVE WL, VR INZKF- 43 5 2 0.02
0.05mg/ml, &AL S & JvEflE G, BETIE, SR
WK 4. NFATITE, ARFESF AR R,
98.6%~101.1%, PS5 bt 2=k 0.66%~1.43%(n=6).

*4  FEEREERNELR HPLC)
Table 4 The recovery testing of theanine

FREF ) (min) 15 30 45 60
50mI/60°C 48.5 79.1 87.1 85.8
50ml/80°C 60.1 78.5 90.2 90.9
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