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Review on Development and Applications in Amino Acids
Analysis by Capillary Electrophoresis
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Abstract: Analysis of amino acid in food and organisms is vital for people’s health. Capillary
electrophoresis characterized by low cost,less pollution,high efficiency and simple operation is
widely used in analysis of amino acids. The developing and application of amino acids analysis by
capillary electrophoresis combined with ultraviolet detector, mass spectrometry detector ,fluorescence
detector and electrochemical detector was reviewed. And capillary electrophoresis used in the chiral
separation for amino acids was reviewed.

Keyword : amino acid, capillary electrophoresis, detection, chiral separation

RALTR R B AT, 2 5
HERARU X — T EY R AR R E AR LR E
AR, DRI, 2 R A 00 ) T3 3% £ A A B 5T
LR HLARE TR RO B WA B S oL
VEN AR GG IE UM 0 1 1k ORI E R R o AT
VSR AT N T B R A A EL R b AR Uy v

s HHA . 2014-05-16

WA A R BRAE s ) R B A R0 S 45
VE R e 55 76— 8 R B b PR 7 S A 2 R 1 A I
HE R

B 44 HL YK I (capillary electrophoresis, CE) J&
20 122 80 AEAUK J AL Ok iy — i LA HL 3 S 4 3 T 1)
R B R 2T R AT AR 15 3/ R AR

BEE&WE . Wby A Jy siE AL 2 R FE T 5 H (2012003 ) 5 3 i BHE R 5 H (131302252) .
EE/ N BUE1963—), @, NS H PR IR B2E T+ #02, F NG 2E 0 B 500 iF5 . E-mail :1hx2453@126.com

RSt HRASIL 2015 FE M EE 1



REVIEW

LI Hongxia,et al: Review on Development and Applications in Amino

Acids Analysis by Capillary Electrophoresis

PR TSR A PR, B A A A VR T T R R
O3B ORISR R R, RN TR A
YR BT WA O, VEE LR T A G AT
JE TGt A B 204 PR DK AR U R 20 M TP R O
AT A UAR IR B AR 2 B T 1R 2 B T B A

BRI

BYNAE UK SORE R it h SRR 3 B A A
[ 4G 00 88 o) e o B B R AT 0 PERIAE B 40T . o
FH ARG 0 2 AT 48 A1 75 (ultraviolet detector, UV) |
HWOLHESOOERIM A (laser— induced fluorescence,
LIF) J5 3% A6 I #% (mass spectrometric detection, MS)
FIEE AL A 46 1 2% (electrochemical detection, EC) .

1.1 EHAEBIK-LIMENZE (CE-UV)

CE-UV 2R 4 2 FE W2 B AT 1 4 S WOl v Jo %
HIEATEVEE Ty . i T3S SRR A B X 2%
AP ISR 55, R, S T AR A R R A
it VA VR PR I S H SR BT (% v ) FNAT AR R
PRI, 6 4078 FRL UK 5 A R 0 BT O AL R
MG 1 RO AR Ak 58 AR I i
L11 AR shbmlk  BH S AMG I T A
it VA VR TP A G S L AR B VRO RS E 1Y
HB AR JE0FoEl, B AN R N R DR T2 8h 7
I N B 0 T R 43 2 2 R 2 14 32 20 U7 1] Rl E
Yy ox 2 3 pH AR, PR, i a2 6 22 i V1Y
pH ] DSBS [F] A v 2k R Y B O B ROR
W v AR R 2 BRI EL A AD . Chen 45
TR R KR AR R R = 05 A R R 4
Xof A 2H SR IO TP A R R AT 1 B, R S
55 v 5% i W 43 B BE B 10 mmol/L K H R AN 1
mmol/L FH &5 ¥~ & T80 1 1 7] 1F - o P = P Ak B
(MTAB), 7 pH >4 10.2 B A] DLk 21 B A 53 5 51
F 17 FEFERR Y RE AT I . Zunie™XF I W AR AT
A B R R N 22 IRIEAT 1 43 B A | 3 4R Y 2 oy
WA 10 mmol/L B R = 41 .8 mmol/L P-2 37K %
MR MR R 5 (pH 10.2) , I W] 1 A DA S 36 B 7 vk
FAE T T pH FIH R T B A DR N S BE R o)
BIRICR IS, JiangP /A 1 S5t 300 A4 0 Y& 1
AR E LR IEAT T oA, 2 v AL T
TR F 4> %2 0.05% HAc,pH 4 4.5, N T AL 528
Cédric T 6 20 A7 i B 8 S5 r A ot 28 A 1 I
SRS, 250 e BN AR /N o3 B AR AR B iy (EL R

fof S B, BT DA AT DA GE S A K A A A KOk R
112 AT AR st m i A7 4 1 20 ARG I 32 i
PR 7E 7 TN A o 1A L 3 g 51 R R A Y
WA, DR I 4R v 1 2 A/ ) 88 ko 4 356 R G T 1 2 A
P AT AR R 1 s 4R D ) s B 7 A R 7 ) e 2
AP RAT A R R B A AR R A AR R T
(OPA)! G H R -9 25 & H i (FMOC-C1)!"™ | 5 i
R PG E (FITC)FIZE -2 3— I (NDA )45
1.2 EHEEEK-FIERNE(CE-MS)

CE-MS 2 i 2ob W 2 45 U (1) 21 53 0 v 5 Jo fir
Fb A B SR R S B M R i T Y AR
X il R 3 B AR AR M e, T

BEFRSIN ] CE-MS HOR | 454 F o 70 i, XF
B g R I R T SRR IR T T AT, R 45 R R
HE Y b S W PR T SR R AR Ak, DA S A5 Ak 56
H ARG B . Laura>R A I EE 8 o &G0 6 FpAEE
MR (B-N &R AT IR L-EA 2R N
B2 5 se @R S AR ) NI B AT T
BT o Tom!"™4 b 125 1 T (T A | 3 ok s 7 125 43 A
THRGUER B AR, R TR
CE-MS $AR | FF 5 5 W23 76 6 4058 i TKORN B 3 A3 4%
AL BERR RS S T ff P iX — [l 7E B A4S 5 36 A
T OHL S S T E (CE-ESI-MS) ., Bt , fefdi g
VK3 B R S AS TR B T A B v, AS SR B TR IR
P2 AR H R ) L FL S A8 T A AT e ) 2
TR DR IEARTR, SLEESICE-ESI-MS [
CE-MS FE3% /v, HnT LG B 22 Fh 20 L 1R

Kawail i F 7 I it AR | B A A T o
FIrp i A B R IR . Jeong™FI HIZF A i T 4%
M B AR T 0 BT AR I rh S R R A T A
BCR TR TR RR A BRI TR, 2% o T
pH {E 4 10.8, K5 43 7 B [AIEF 15 min,
1.3 EMEBEK-K KN E (CE-LIF)

CE-LIF B3R B & I 22 3% 2 5 i A3 28 e T i
DA 1 22 X R R AT AT AR AR AR B, CE-LIF X4 i 4
W53 B A e v, BRI, R 12
VT PA 0 A T 3 ) 24 iR Y O T R 2

CE-LIF XF A5 A 50 | 43 85 25 0 FAa: ) 2% A7 1) 328
BA R ER, T WP 4-50-T- 25 92—
Z&-1,3-Z M (NBD-F) A AT A, HE £ 25 mmol/L
iR 20 mmol/L 3R %A £ s H FE ik (Brij-35) A& 2

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.1 2015



Fuf . LwmEF wRBEARLERAR S PR ARE

T

G3EL 5% CNE (pH 9.5) 2 v R & 43 B T4 e H K
B2 SR &, A AT R 11 min, & I PR
ik R 0.1 pg/ml, Lorenzo W FH 11725 |, SR H B9 A7 4
FA NBD-F, fit A= 05 (8] & 35 min, &0 1 A A4 il 3¢
rh S R ek, DT F DR S 5 R 5 R A IABAE
14 FEMEBK-BUZKNE(CE-EC)
CE-EC ] BRI AT A AR &2, A R
U R B AR G IR BR , 2 T A B AR I IR
R it B A3 AT ARG ST 6 3 A A A W AR R Rk
CE-EC #4704k , 38 % 35 FH A9 TR it ik Vi | 4
FUEASE T AE R BE 4 v 1% 7% R R i ) o A —
S WA N AE BN S g AR TS 3, O A0,
Lenka® i Fl CE-EC By 5230 T % A 38k i) K
W 25A T W E AN Z W 5 eIk SRy i
(R SR BETCHLER ) AT 40 85 . o 1 RS o %,
filt A R AR A =X A F A o Dossi® MR & fb &
HIET R B IR PR AE B s e v b 388 T AR
M 17 R AL ¥ AP AgoS/Cu,S 40K A A& i B e
FLAR R T R AR, K R BR AT IR 6.0x107° mol/L,
Tumal35E 15 i 2 725 W R 8 S5 FEL A I, X I DR R i v
Y L BR AT 43 B, TR A P A 4 flh X ol BB X A
K, 53 B B[ IK T 6 min, A58 & B, CE-EC HAT
AT — b oAS I 45 S5 2 0 BT B R R A I
1.5 HMEMASHEEXEAR
EHERXEAREASLRAN i HBE
B T OSSR R, Fengbin® i H B 40 4 HIf
W AR (CE-FA) XS B—H 2 H-L-N 28 (BMAA ) I
B-ZR W e AT A= SR I 45 6 0 AT TR AR P
A A IR AR, N R B AR AT DL A
Gl A3 ) R I W SR A AT A I T SRy ke 96 o 2 1 i A
FRAFPEAE T IR . T 4R R A A ko)
1% 1) 53 A1 R |, Jeongmi™4h 5 1 BT Tl A< UL AR
(SDME ) X} N2 PRUGFE S - AT 3BT, 26 ORI oy T ot -
1B R , A5 U 8] 20 min, #8420 SEFR e 4 21 1
ZHT 120 R D0 2 fRE B W 4R B R AR I
PRAE it 43 Br v 285 6 Jo 3 A6 00 25 1T LA 3k 31 B8 4 i 44
Heo PEBFFER, S8 ph s W pH (B 23 5 i B 1
3 1 9% vl T pHLAEDGS 6 4078 LK 20 i A R AR F
Tak58 52 Wi I 2 25 pH A, BE I % pH & il

¢

AR, oA 7B R Oy AL

ozn

i T L1 D-2 B8 (M & 5L R ) 7E A= Mk
AARFEREERN, R4 mbs A2z B K
W I TUAF S T 2 R 1R 11 4 25 A W 0, i Ay fF 5 44
SUFIME RS . T A0 L Dk R DL | s RO 4 I
S0 S5 N FHAE T R SRR 1 43 2 ARG I, X
TV LR 1Y 53 2 2 30 2k AR G T SE B
ST SR 24 ) 1 T A Rl R i B e BT, R
FHIYFHE 5 B 50 A HRORE™S SRS Cu(HD
A Zn (1) RERHTA RPFGEBER  H b SRR [
oA H P R[] 340 Sk vk RGO B R R RS
(71T FL A AR SR T 1 PR A

Toannis S (i F 1 =14 43 15 551 5k 25 W 1% 1 18
(BNP) X2 HE /R #4770 8 o H T, fERF 98 th IR B —
VR A8 FH T 0 5 301 T 2 R VR i A 2R
FIETE 075 50 g o, A PRI e 5 E LR 1Y
e 5L W e A b ap B g, 48 e T PR 0 A 2E R R
PE . Fradi*'We#8 T B-FOMIKG o TRl & 0
(14 25 A0 ik (FMOC) R 437 A= 5111, e 56 A 7R
(SDS) 01 5 P4 Tt A1 B0 120 Ry 5 S5 L fif BT , X L—F0 D—
IR IEAT T 4385 B8 T WUHRCR 5256 32 W SDS
XF T A b 2E BB A AR KRS B, BBt X R
A HLUK TR B ROR , BEHEA 30 7 5 LA I
AR B S BB A, o H Y F 4y
B R ARG IR R RO E L R iR
SIS T Moy BN 5 E RS ST .

| 3 = = .

T R UK AR A L SR A IR 4 R e L
JE I BORAE TR 73 A D) i A v Ak A AR A AR 5
P T 456 0 52 360 2% 1 9 DIE A 45— R 91 1 Ao A i e
N TR HES Fr i PRAEE Al 2590 R il 1) 28 2R TR
X 3 L8 (R R R AT IR AN A BB ST . Ak i mT LA
L5 M e /N AR I | T [T U 9 A HE A R O vk
X TR HEAT GE T 0N, Sy 4 1D Xk 28 56 1R A P
M e S

[ 1] BRK, B, 5Bk, 306 M J 2R 4 20 D 0 B8 0k 0 2 £ i o B9 SR R (D). b [ 9 R i, 2010,35(8) :93-95.

RSt HRASIL 2015 FE M EE 1




REVI EW LI Hongxia,et al: Review on Development and Applications in Amino
Acids Analysis by Capillary Electrophoresis

QIU Ran,QIU Linyou,LI Qiuhao. Determinnation of amino acid in vinegar by spectrophotometry after decolored by activated
carbon paper|J]. China Condiment,2010,35(8):93-95.(in Chinese)

[2 ] Pereira V,Pontes M,Camara J S,et al. Simultaneous analysis of free amino acids and biogenic amines in honey and wine
samples using in loop orthophthalaldeyde derivatization procedure[]]. Journal of Chromatography A ,2008,1189(1-2):435-
442.

[ 3 ] Muhammad Y K,Subhan A M. GC analysis of amino acids using trifluoroacetylacetone and ethyl chloroformate as derivatizing
reagents in skin samples of psoriatic and arsenicosis patients|J]. Chromatographia,2011,73(7-8):701-708.

[4] B4R, FGRok AR, TEPE 55, IR 4 AT (0070 0 e A7 5 v D 2 0 R R (). fh~Fa@ 42 ,2012,75(12) . 1126-1131.

QU Minghua,NI Zhanglin, SHEN Danyu,at el. Determination of free amino acids in bamboo shoot by amion acids analyzer|[]].
Chemistry Bulletin,2012,75(12):1126—1131.(in Chinese)

(5140, MEXCRE, TE 2. w2008 a0 i VK vk B B 5 20 A2 807 85 95 A M v O o O B R U BE TR (D). A R A W B U
2002,24(1):50-53.

YANG Xin,MEI Xingguo, WANG Aishun. Direct determinnation of free aromatic amino acids in suspension of taxus chinensis
cell by high performance capillary eletrophoresis|[J]]. Amino Acids and Biotic Resources,2002,24(1):50-53.(in Chinese)

[6] 5KLLEE, B AEm , % i, 45, PeakMaster {355 6 404t UK 2% il pH A g 58 B[], K22 4027 ,2008,23 (4) :43-46.
ZHANG Hongyi, LIANG Jiali, NIE Zhongyuan,at el. PeakMaster software to calculate the capillary electrophoresis buffer solution
pH and ionic strength[J]. College Chemistry,2008,23(4):43-46.(in Chinese)

[7] Chen Z L,Adams M A,Warren C R. Separation of amino acids in plant tissue extracts by capillary zone electrophoresis with
indirect UV detection using aromatic carboxylates as background electrolytes|J]. Chromatographia,2000,51(3-4) :180-186.

[ 8 ] Zunic G D,Spasic S, Elic—Ivanovic Z. Capillary electrophoresis of free amino acids in physiological fluids without derivatization
employing direct or indirect absorbance detection[]]. Methods Mol Biol,2012,828:243-25.

[9 ] Jiang X,Xia Z,Wei W, et al. Direct UV detection of underivatized amino acids using capillary electrophoresis with online
sweeping enrichment[]J]. Journal of Separation Science,2009,32(11):1927-1933.

[10] Cédric S,Nathalie D, Christine C,et al. New avenue for mid—UV-range detection of underivatized carbohydrates and amino acids
in capillary electrophoresis[J]. Analytical Chemistry,2011,83(19).7381-7387.

[11] Pereira V,Pontes M,Camara J S,et al. Marques. Simultaneous analysis of free amino acids and biogenic amines in honey and
wine samples using in loop orthophthalaldeyde derivatization procedure[J]. Journal of Chromatography A,2008,1189(1-2):
435-442.

[12] A SCEL PR, 22805, A5 A B AT AR SR o RO A (3% 12 0 5 5 RR A B i v =20 T BRI 17 Py B &L IR 1)), AR 27
#2,2008,28(8) :4023-4029.

DENG Wenhong, SHENG Yingbo, LI Zhenyu,at el. Deterination of gamma—aminobutyric acid and seventeen free amino scids in
pinus massoniana needles by reversed —phase high perfoormance liquid chromatography with pre —column derivation [J]. Acta
Ecologica SinicA ,2008,28(8):4023-4029.(in Chinese)

[13] Xu Z R,Lan Y,Fan X F,et al. Automated sampling system for the analysis of amino acids using microfluidic capillary
electrophoresis[J]. Talanta,2009,78:448-452.

[14] Denoroy L,Parrot S,Renaud L,et al. In —capillary derivatization and capillary electrophoresis separation of amino acid
neurotransmitters from brain microdialysis samples[]]. Journal of Chromatogr A ,2008,1205(1-2):144-149.

[15] B, PR K. CE- MS il B J 8 2 A PRI 2 SE M AU 22 10 ). BT BT B 52,2012, 39(9) : 2242-2248.

FAN Jing,CHEN Jinlian. Profile of amino acids in human urine with gastric cancer by capillary electrophoresis mass
spectrometry[J]. Modern Preventive Medicine,2012,39(9) :2242-2248.(in Chinese)

[16] Laura S H,Maria L. M, Antonio L C. A capillary electrophoresis—tandem mass spectrometry methodology for the determination of
non —protein amino acids in vegetable oils as novel markers for the detection of adulterations in olive oils [J]. Journal of
Chromatography A ,2011,1218(30) :4944-4951.

[17] Tom A,Ruth C,Mark B,et al. Analysis of amino acids in latent fingerprint residue by capillary electrophoresis —mass
spectrometry[J]. Journal of Separation Science,2012,35(21):2994-2999.

(18] ABHEE , WM it BV e, Jo 1 B0 A B AL TR 20 A J7 3 P I BT, B S5 AR B 2448 ,2012,31(11) : 1121-1127.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.1 2015



FUE,F AmE LR AR AF 6 8RR

XIONG Xia,YANG Huansheng, YIN Yulong. Application of mass spectrometry in amino acids analysis [J]. Journal of Food
Science and Biotechnology,2012,31(11):1121-1127.(in Chinese)

[19] Kawai M,Iwamuro Y,lio I R,et al. Analysis of phosphorus—containing amino acid —type herbicides by sheathless capillary
electrophoresis/electrospray ionization—mass spectrometry using a high sensitivity porous sprayer|J]. Anal Sci,2011,27(8):857-
860.

[20] Jeong J S,Kim K S,Park S R. Capillary electrophoresis mass spectrometry with sheathless electrospray ionization for high
sensitivity analysis of underivatized amino acids[J]. Electrophoresis,2012,33(14).2112-2121.

211 EF°K, Zoum, WE, 5. BAE K -0CTE S 9EO0R I 2 70 8 K I A DG H Ik SO il 5 1R [J]. AR iF e S
2013,25(3):311-316.

WANG Yufei,CAI Yuanli,LIN Xia,at el. Separation and detection of glutathione,glutamic acid,cysteine,and glycine with
laser—induced f luorescence detecion in capillary electrophoresis [J]. Chemical Research and Application,2013,25 (3):311-
316.(in Chinese)

[22] Lorenzo M P,Villasenor A,Ramamoorthy A et al. Optimization and validation of a capillary electrophoresis laser —induced
fluorescence method for amino acids determination in human plasma: Application to bipolar disorder study [J]. Electrophoresis,
2013,34(11):1701-1709.

[23] Lenka S;Pavel K,Petr B. Electromembrane extraction of amino acids from body fluids followed by capillary electrophoresis with
capacitively coupled contactless conductivity detection|]]. Journal of Chromatography A ,2011,1218(37) :6248-6255.

[24] Dossi N, Toniolo R, Pizzariello A, et al. A modified electrode for the electrochemical detection of biogenic amines and their amino
acid precursors separated by microchip capillary electrophoresis|]J|. Electrophoresis,2011,32(8):906-912.

[25] #iAKF SR, 5K T 06, 2 e EERTE AgS/CunS 44 K b A8 1 B 5k i A% b B9 i AL 24 AT R[], 0 H Ak 2 22 42, 2012,28(6) :859-
861.

DONG Yongping, HUANG Li,ZHANG Qianfeng. Electrochemical behavior of cysteine at Ag,S/Cu,S nanocrystals modified glassy
carbon electrode[J]. Journal of Analytical Science,2012,28(6):859-861.(in Chinese)

[26] Tuma P,Stulik K. Monitoring of arrays of amino acids in clinical samples using capillary electrophoresis with contactless
conductivity detection[]J]. Methods Mol Biol,2013,919:13-23.

[27] Feng B Y,Yuan Y X,Henrik J,et al. Interaction of amino acid and dipeptide 3—naphthylamide derivatives with hyaluronic acid
and human serum albumin studied by capillary electrophoresis frontal analysis[]J]. Chromatographia,2013,76(1-2) :49-57.

[28] Jeongmi C,Kihwan C,Jihye K, et al. Sensitive analysis of amino acids with carrier—mediated single drop microextraction in—line
coupled with capillary electrophoresis[J]. Journal of Chromatography A ,2011,1218.7227-7233.

[29] MAR 7R Tt 817510, 45, B A A XAl FLUK T Y PH UM ()], = S5 2 Ak 24 2 31,1993, 14(9) 1 1229-1231.

LIN Bingcheng, SHI Wei,HU Liujiang, at el. The effect of the buffer PH in capillary zone electrophoresis [J]. Chemical Journal
of Chinese Universities, 1993,14(9):1229-1231.(in Chinese)

[30] Tak Y H,Somsen G W,Jong G J De. Optimization of dynamic pH junction for the sensitive determination of amino acids in urine
by capillary electrophoresis|]]. Analytical & Bioanalytical Chemistry,2012,401(10):3275-3281.

[31] Laura S H,Nuria S S,Marfa L. M, et al. Enantiomeric Separation of Free 1- and d—Amino Acids in Hydrolyzed Protein Fertilizers
by Capillary Electrophoresis Tandem Mass Spectrometry [J]. Journal of. Agricultural and Food Chemistry,2013,61(21):
5022-5030.

[32] Wagner Z,Tabi T,Jaké T,et al. Chiral separation and determination of excitatory amino acids in brain samples by CE-LIF using
dual cyclodextrin system[]]. Anal Bioanal Chem,2012,404(8) :2363-2368.

[33] Haizhi Z,Li Q,Xiao Y M, et al. Influence of ionic liquids as electrolyte additives on chiral separation of dansylated amino acids
by using Zn(II) complex mediated chiral ligand exchange CE[]J]. Journal of Separation Science,2013,36(5):886-891.

[34] Ward T J,Farris Il A B. Chiral separations using the macrocyclic antibiotics:a review [J]. Journal of Chromatography A,
2001,906(1-2),73-89.

[35] 3228 Wk T2,V ek, A5 T e it A 1k U0 v i o7 AR 5 0 JEE (). Wi VE4k T2 ,2013,44(5) . 25-31.

BI Yuan,CHEN Weihong, WANG Wulin,at el. Reserch advance in application of chiral crown ethers on chiral recognition[J].
Zhejiang Chemical Industry,2013,44(5):25-31.(in Chinese)

RSt HRASIL 2015 FE M EE 1




REVI EW LI Hongxia,et al: Review on Development and Applications in Amino
Acids Analysis by Capillary Electrophoresis

[36] He Y,Yue J,Hu C H,et al. Effects of the radix ranuncoli ternati extracts on mycobacterium tuberculosis proteome profiling
revealed by 2D electrophoresis[J]. Electrophoresis,2005,45(6) :895-899.

[37] Gubitz G,Schmid M G. Recent progress in chiral separation principles in capillary electrophoresis [J]. Electrophoresis,2000,21
(18):4112-4135.

[38] Judson L H,Shahab A S,Frank O,et al. Cationic B —cyclodextrin derivative for chiral separations [J]. Journal of
Chromatography A ,1998,803(1-2):261-271.

[39] Yoshihide T,Shigeru T. Enantiomer separation of acidic racemates by capillary electrophoresis using cationic and amphoretic 3—
cyclodextrins as chiral selectors|J]. Journal of Chromatography A,1997,781(1-2):151-160.

[40] loannis J,Stavrou C P,Kapnissi C. Use of chiral amino acid ester —based ionic liquids as chiral selectors in CE [J].
Electrophoresis,2013,34(4) :524~530.

[41] Fradi I,Servais A C,Lamalle C,et al. Chemo —and enantio —selective method for the analysis of amino acids by capillary

electrophoresis with in—capillary derivatization[]J]. Journal of Chromatography A ,2012,1267:121-126.

ES I S~

SWARR(PL): 2015 25 AEW IR A=Y E BRFAIT S
2 WL MR(FEX): International Symposium on Medicinal Plants and Natural Products

g B« i 25, 2 o

His H 1. 2015-03-16

25 A . 2015-03-18

I AE [ 5% FE AR HE R

EL{A b 45 . Bogota, Colombia

I [ B B 2 2

fif 2R H ). 2015-01-21

E-MAIL: information@phytoessence.org

2= M 5l  http://phytoessence.org/ISMPNP2015

W H 5N 4 . The event offers the latest scientific information about medicinal plants and new natural products.
There will be specific tours of the local research and production facilities in the Capital city area.

AIESCH [ S 223K . Oral and poster sessions will accept abstracts related to:

Medicinal Plants: identification, cultivation, genetics, taxonomy, biodiversity, affects of growth environment and
conservation.

Essential Oil: production and use.

Pharmacognosy: indigenous practices, present advanced knowledge and innovation

Ethnopharmacology: History and knowledge

Ethnobotany: Integrated approaches

Ethics: sustainable resource management

Natural Pesticides

Natural Products

A JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.1 2015



