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Contents Determination of 17 Amino Acids in Fresh Tobacco

Leaves by High Performance Liquid Chromatography
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(School of Pharmaceutical Science &Yunnan Key Laboratory of Pharmacology for Nature Products,
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Abstract: The contents of seventeen amino acids in fresh tobacco leaves are determined by high performance liquid chromatography
(HPLC). The chromatographic column is SunFire C18 (4.6 mm I D. X250 mm, 5 pum) ; column temperature is 40 °C ; the detection
wavelength of DAD detector is 254 nm; mobile phase flow rate is 1.0 ~ 1. 5 mL/min, gradient elution. The results show that seventeen
amino acids have good linearity (7 >0.995) in the range of 2.5 ~50.0 pg/mL, and the spiked recoveries are between 88.0% ~
99.6% , RSD: 0.6% ~3.5% . The higher contents of the amino acids in fresh tobacco leaves were ala, phe, glu and pro etc. The
total contents of 17 kinds amino acids are 8. 87 mg/g.

Key words: HPLC; fresh tobacco leaves; amino acid; content determination

JH &5 ( Nicotiana tabacum L1.) 2Bk ( So-
lanaceae) HHFEJE (Nicotiaria) FEYY, AT EF
Mz TR SRR R rh, R R S
FE N BIEIR R SEPLE N, A — R 5
MR T AR A B R Hit,
TERG IR RS . HbRE | I CAE A rp, e HR g
BRI o — URA = S LA

IgFS HER: 2020 -09 -22

HAT, A5 I mR i I — R R VRORE 0 %
B SRR TGE | AR (S - BEEE
B (LC-MS/MS) P | B 7 {ailyk” %, h T
WAH 3l — BTN AR B o, LR A B
MR, BT DA SCR AR RTRTAE AR, A
(AR | A RS TR P el il I A g
Forp 17 PR BRI & 1.

EE&WB: aMA RT3 0 H (2018FB1S0) 5 25 g H M8 ok A7 BR 5 4% 2> w] %% B it [

(2018539200370184 ).

EE® T wWitE (199—), %, WU, I, 2SRRI
* BWEE: HEH (196—), &, mMEUA, R AE, FENFLY AT, E-mail: 1302122448 @

qq. com.



55 6 1] B, RAUR, AR 5, A

1o R A € 1 ) P S i R v 17 o B8 R R 5 27

1 #MR5ET*%

L1 AUE 5 HH
1.1.1  ##

O (Eiga, 18E Merck A H]); LR
(s, PUNIPEBE R A R AR ) 5 17 DR
XTHR & (W F & E AccuStandard 2\ &), 4f >
98% )5 SEEGFHAK LK.

1.1.2 (L&

Agilent1260 =R (4354 (BC A — ok
B, B FEERA . AR PRSI A A
TAEuh, £E Agilent A7) 5 AE240 HL 7K (K5
0.000 1 g, Fit-t Mettler Toledo /A T]) ; #B4lizk4lifk
4 (Milli-Q50 #i7k{¥, ZE[E Millipore /\H] ).

1.1.3 @it

3%+ & SunFire C18 (4.6mm L D. x
250 mm, 5 pm); HEI 40 °C 5 3 M 1.0 ~
1.5 mI/min; %#izh#d A: 100 mmol/L ZFR4N; ish
I B: 80% LJi§; BEEEVENI R P W36 15 dEbe i
10 pL; KM 254 nm.

xR1 REBEBHERER MY

i/ R e s B
(mL + min~")

0 1.0 100

5.0 1.0 100
13.5 1.0 94
18.0 1.0 84 16
25.0 1.5 72 28
28.0 1.5 0 100
30.0 1.5 0 100
32.0 1.5 100 0
35.0 1.0 100 0

1.1.4 SLIFE R

K H = B AR B AT A AR B LR R B oo
S
1.2 X P8 Sk v ) &

1) XHREALE AR BCH] . KPR E 0.0100 g K
KGR WA, BT 10 mL AP, A —E R
(0.1 mol/L) ThEIKIFW, WA ERE 10mL, 3
# 1 mg/mL REZERRVMEMEI, FFRARREA,
JERH RS, 4 C R/ ORT, & HoAx 16 Fhadk
M (BRI, 24K, NAR. AR, HER. A
AR, KRR, WER., MEAR, SEAR. 4R,
QIR AR SRRIR . RNER . BaAIR) X

=

HE AR LR i 45

2) RRESHPIRTAE AT AR B XS BE A A A
W1 mL RS S, HERRUEL 0. 5 mL JB & X R %
W, MAO0.5mL 1mol/L =GR (FEE
SIGMA-ALDRICH %)), FhA 0.5 mL 0. 1 mol/L
AREEFRBREE W (b a R ERH A
Al), WREEEA] 1 min, 35 °C KIEMAR Y 0.5 h,
FERMLTEAR G IMA 1 mL IE CRBER W, #HE 1 min,
FREUIE 15 min, BUN 275 W 200 pL & T4 i il
JIA 800 pL HH4liK, 125 10s, H]0.45 pm A Hl
AL U8, POAH (A3 2 A .
1.3 Hmafd®ERITE

PRIBUHI B3 A2 0.2 g, KEEFRE, ET 15 mlL
BLOAE, A5 mL 0. 1 mol/L EhMR/KIEW, A H2HL
40 min, 8000 r/min BS.[> 10 min, B 35 W g DA
#ZH. WERRAZEC mL 3 U8 A FIE W, A1 mL
1 mol/L =& LS, FFEAMA 1 mL 0.1 mol/L 2§
R RIREE NI, WAHEIRA] 1 min, 35 °C /Kif
IS N 0.5 h, RERW S84 I 2 mL IECReii,
e 1 min, FHEPIE 15 min, BUFJZIEWK 200 wl i
A 800 pL EE4fi/K, {#5)10s, 0.45 wm A HUAHBALIE
JEETE S BT RE A, BB S HT .

2 HRE5HMH

W AT EE AL IS A S I KT R VA VR o AR g
FEIGTE 1. 13 (gl 25 F 20 br, H HPLC (3% A il
LANE 2, 17 BRI 8 R, IERIFR.

70.75

52.96

~35.16

17.37

-0.42
0.00 5.07 10.14 1522 20.29 2536 30.43 3551

t/min
1.Asp;2.Glu;3.Ser;4.Gly; 5. His;6.Arg;7.Thr;8.Ala;
9.Pro;10.Tyr;11.Val;12.Met; 13.Cys;14.1le;15.Leu;
16.Phe;17.Lys. F & [A].

Bl 17HaERNRatikE

110.82
83.01
= 55.19

27.33

0.43 _
0.00 5.07 10.14 15.22 20.29 25.36 30.43 35.51
t/min
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2.1 &ML EFEKR

ISR HERE P B AR RS, L] — R YR
TR, R 3 45 1 XT 17 PR 2L R 1Y &
GG RS SR T I, DA B TR FY A Ry

Pasbr (V), &AM EIKRE C N AR
(X), HlVETAERZE, 1928040 m = 7 R A 5 R
B, RMSEMELL S/N =3 FiI S/N =10 B FF X Y
DU BRI R, S5 LR 2.

R2 17T HEERMEEAGE, BXRH. RHURMEER

o LRI At HXFH (1) i e
(g - ) (g - ) (e .
Asp 2.5~50.0 Y =0.063 8X-0.239 6 0.998 0.017 0. 058
Glu 2.5~50.0 Y =0.053 8X +0.001 8 0.999 0.013 0. 043
Ser 2.5~50.0 Y=0.0602X +0.171 6 0.999 0. 011 0. 037
Gly 2.5~50.0 Y =0.038 9X +0.244 2 0. 999 0.012 0.043
His 2.5~50.0 Y =0.057 2X +0.211 1 0.997 0.011 0. 037
Arg 2.5~50.0 Y =0.057 5X +0.098 5 0. 996 0.012 0. 042
Thr 2.5~50.0 Y =0.056 1X +0.284 7 0.997 0.011 0.036
Ala 2.5~50.0 Y =0.060 3X +0.0328 0. 999 0.010 0.034
Pro 2.5~50.0 Y =0.2414X +0.741 1 0.999 0.011 0. 036
Tyr 2.5~50.0 Y =0.094 8X -0.1154 0.999 0.012 0. 040
Val 2.5~50.0 Y =0.0559X +0.0353 0. 996 0.011 0.036
Met 2.5~50.0 Y =0.060 7X -0.119 3 0. 996 0.013 0. 044
Cys 2.5~50.0 Y =0.054 4X +0.241 4 0.999 0.011 0. 036
lle 2.5~50.0 Y =0.058 2X +0.130 8 0.998 0.014 0. 054
Leu 2.5~50.0 Y =0.059 9X +0.0352 0. 998 0.011 0.036
Phe 2.5~50.0 Y =0.086 2X +0.038 3 0.999 0.012 0.043
Lys 2.5~50.0 Y =0.056 1X -0.083 5 0. 995 0.012 0. 042

2 0L, 17 FPEIERRTE 2. 5 ~50. 0 pg/mL
TN BABIFLERR (r>0.995), KR
7£0.010 ~0.017 wg/mL Z[0], &&= R7E 0.036 ~
0. 058 wg/mL Z [a].

2.2 ERAMTE

IR ] —HEUHE A 6 A, 4% 1.3 TUR J5 kil 45
WA e, fE 1 13 @R, HERfIBOR
AXTHH BV 10 pL, FELLIEAE 6 Ik, JFid A

N, R R S B, e RSD H 53 5 R
2.9%(Asp), 1.2% (Glu), 1.4% (Ser), 1.0%

(Gly), 3.8% (His), 0.4% (Arg), 1.1% (Thr),
1.5% (Ala), 0.8% (Pro), 2.7% (Tyr), 2.3%
(Val), 2.5% (Met), 1.8% (Cys), 1.7% (lle),

0.7% (Leu), 2.0% (Phe), 2.9% (Lys). 5%
AN, I A i AR M R A
2.3 REMTH

A — L AR A 6 A4S, F 1.3 3R 5 ik il 4

Fi, AE 113 @AM R T 48 h ERE 6 e, WlE

Xf LR AR, TR SR, RSD fE gy
HH 1.5% (Asp), 0.7% (Glu), 0.6% ( Ser),
1.0% (Gly), 1.2% (His), 0.8% (Arg), 0.8%
(Thr), 0.8% (Ala), 2.3% (Pro), 0.7% (Tyr),

0.7% (Val), 0.8% (Met), 1.1% (Cys), 0.6%
(Ne), 2.7(Leu), 0.8% (Phe), 1.2% (Lys), #*
WIS 90 7 1A TE 48 h INFRUE PE RAT

2.4 JmirwEik R

TECAME T 17 Fha SR & i3 e 0 -4
anth, . I3 AN BTER KN —E
AR SRR, e E 9 W, HRE
BRI, 5RIE 3. R 3 AT, AR
TEHT B v /Y S X AR 1 R g 88.0% ~
99.6% , RSD }0.6% ~3.5%.
2.5 HZRAENE

TOHT EE AR T4y, #8613 TR 5 b AT RE i

BPALRE, e 1 1.3 (s F R BERE M, #1015 07
PRI fh R SRR &, PR R 4.
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®3 17 FHEERMAR LR

HHLR SRR [ % RSD/% HHER TR [ % % RSD/%
Asp 90. 7 3.3 Tyr 96. 6 3.0
Glu 94.0 1.9 Val 89.5 1.7
Ser 97.3 3.3 Met 91.0 1.4
Gly 94.9 1.0 Cys 96. 1 2.1
His 94. 4 3.5 Ile 92. 4 3.3
Arg 89.8 1.3 Leu 89.0 1.9
Thr 94. 8 3.4 Phe 91.2 1.3
Ala 91.2 0.6 Lys 99.6 1.8
Pro 88.0 0.6

®4 I HEEBNSE [ &% iR ]

BER SR/ (mg-g) || AR G/ (mg-gh)
Asp 0.39 Tyr 0.37
Glu 0.71 Val 0.03
Ser 0.41 Met 0.31
Gly 0.10 Cys 0.09
His 0.33 Ile 0.38
Arg 0.43 Leu 0.33
Thr 0.30 Phe 0.98
Ala 2.89 Lys 0.34
Pro 0.48

3 Tig

o e T e 5 M A P Jo R R ) — SR E 2L )
Jit, ASSCRATERTATA AL 5 HPLC 34 [ o 00 i i
MM 17 R BRI &, %A B R AR
TEVEAAR G, FEBCERTEEIN, LR R R,
rHRTF0.995. [ICRMNE Z R o, ) DU A2
T B, 17 PRI & Y 8. 87 mg/g.
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