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[ Abstract | Objective: To develop a method using pre-column derivation and high-performance capillary
electrophoresis for determining amino acids content in pheretima. Method: Pheretima, a kind of Chinese medicinal
material was firstly treated with water boiling, and then hydrolyzed by hydrochloride acid. The hydrolysate of amino
acids in pheretima was derived by Waters AccQ-Fluor reagent. The amino acids in pheretima were identified and
quantified with the method of high-performance capillary electrophoresis. Result: The optimized CZE conditions
were as follows: a running buffer composed of 25 mmol +L "' H,PO,-Na,HPO, (pH 2), separation voltage at 20
kV, temperature at 25 centigrade, injection time for 4 sec with 0.5 psi pressure. 15 kinds of amino acids in

pheretima were determined within 16 minutes. The separation effect of amino acids was perfect and the linear
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relationship was good in the range of 15.625-250 pmol L ™' amino acids concentration. The results showed that

there was relative high content of Glu, Ile/Leu, Gly, Ala and low content of His, Tyr in pheretima of Chinese

medicinal material. And Asp was not detected. Conclusion; The present established method of AQC derivation and

high-performance capillary electrophoresis is simple, rapid and suitable for determination of amino acids in animal

medicinal materials.
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FURBITRL S WFTE S B T 2 L 1R 2 S 4L
SHAMAENARKKERY, Arg BAH MR
T 2 Ji g A A R s T K I A | R AT T T
Wi B VE 1T, Gly HAT T I R 4 5 S 2 DI RE IR IT
Skl HEREAL I PEH], Glu B A &Pk X EWMIEN,
Ala, Val,Met AEH7 35 % 92 ) AE , Tyr, Phe HAT [ % |
£/ TN SN PN & N s A K (S P i 1
T F IR S5 o DR 2 €3 S e ) i RO €53
YT U AN T A T e AR g LA 6~ S v
W - IV - 555 B 2 T IV i 28 B P R 15 ( AQC) Ty A iy
A AR, R v 2B 4048 | vk (HPCE) X i e vh 2
Fofr i WL R AT % A U S, Xk ey 2 b R A O R
Ao I 4 Ak — 5 SEER AR .

1
1.1 {¥#%#% Benckman P/ACE™ MDQ I F 4045
VKA (DT 5 2 P JR R ), Ad ] 32 Karat 8. 0 Hc {4 48
A4k ¥ K 45 ; Benckman eCAP R IR 2 1 98 B 40 %
70 cm x 75 pm, AR E 60 em, K K 248 nm,
L2 {2z REAERX B (Anino Acid
Hydrolysate Standard P/N WAT088122, 3£ [# Pierce
ZNE]L,2.5 mmol - LY, E A Bt & R 4 1. 25 mmol -
LYY i AecQ-FluorTM : £ 4% borate bufferl ,
Reagent powder 2A, Reagent Diluent Flammable 2B
(£ H Waters 2 7, Lot 1383803631 ) ; NaH,PO, ( J&
K W PO, NaOH , e 4k 72 36 3 5k 8y o [ =
3BT 40 5 10 K S B e i R ke A K o BT R
A BC 2 2 25 (b 245 8 ) o T 65 3t e ol i Y rh R
2R RE R AR E N Z BBl Pheretima
aspergilum E. Perrier [ T H 44,
2 FiE
2.1 FEEMATA TS &R AT AE R A Waters
23 A} AceQ-Fluor 471 A 1R 7] &, #2150 W] 5 45 4 « ML
2B 1 mL T 2A JfiiH, 5B 10 5,55 CRIRW iR
o FERTAERE HIMA R TR A i 10 pL, IATO pL
Bufferl , €I A, F-INA 20 pL 2A %, & i€ 10 s;
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Z U E 1 min,55 CA 10 min, £ H

2.2 BRSO BREUHL IR RE 5L 0. 150 g, K AT
2 h, BT IEE AR S0 mL £ 1, B 20 wl Mg
KRR T HE i /NG B Waters T & TS, INA
1% (1) 6 mol-L ™" 5% 200 L., 104 °CIH iR K it 52 )5
T Al KR HE 201 TR s BT AE &

2.3 BN HRIKITE BIKZE P 25 mmol - L7
H,PO,-Na,HPO, (pH 2) 2 o1 if , 4% B HL K 20 kV, i
JE 25 °C, K S ERE 0.5 psi x4 s, B fFHF[E] 17 min;
Rl K 254 nm SRy B 755 I B8 B[] | 0 TRD R R U v
WA VE,2 Wz fr 2 ), FH4liZK 0.1 mol- L™ & 4
kAl Ak B AT PR PR 2 min'

2.4 JrpkrEEgE SEChEZM)2010 A RRGHETT
PiRie ke o

2.5 FEWw B3 Ak R RS R 2.2 TR
T AR A AR AT LUK 3 IR AR A A S IR
i o i 2 T R 03 45 S B R 1 O i, I 4 AR BOT
(=

3 &8

3.1 AR X BN B HPCE 3 HUR A 2 5L i
XTHE AR RS 10 A%, 4% 2.1 Jr kAT AE e, H 2.3 Jrik
PEAT B K. UL 145 R 7E 16 min PY,16
R AL R R AR B T A U S .
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L6, aFEmEmk (AMOQ) ;2. A5 %RR (Ary) ;3. AR (His) ;
4. NHy ;5. #i% M (Lys) ;6. H&MR (Gly) ;7. WA (Ala)
8. RELZM (Asp) ;9. AN (Pro) ;10. L5 (Ser) ;
GRE R (Val) 512, FREM (Thr)
13/14. R/ FEEM (Tle/Leu) 515, H &R (Met) ;
16. FNER (Phe) ;17. AR (Glu) ;18. BEE R (Tyr)
B2 kS EEK HPCE i
1.5 mLik 45, il A 900 wL 47k, 1850, 4% 5 Wt B
100,50,25,12.5,6.25 pL & FEMRAHrEE T 1 mL 2%
ALK E T mL, A WHC10 L 4% 2.1
M T E AT AT AR 4% 2.3 T 7 ik vk o, LA e i B
X R BEAL R, HeBE Y (mol - L") Sy AL AR , 222 1l b 1
HHAK o 2% 2 I 114 s o i 246 1] 50 7 R A 24 v T AL
=1,
B — BT AR IR, T L RIS TR 6 Ik,
e T AR AR R AR 22 () 1 RSD 5 58 H N RS % 2, L
2, BRUWIRIEH 5. 0% , RUIHEE MR I

x1 ZEEBIRAEHLDELE
o S I 2
HILR L EER R

/pmol-L
Arg 15. 625 ~250 Y =0.035X -0.334 0.999
His 15. 625 ~250 Y=0.031X -2.817 0.999
Lys 15. 625 ~250 Y =0.014X +0.950 0.999
Gly 15. 625 ~250 Y =0.024X -0.096 0.999
Ala 15. 625 ~250 Y =0.023X -0.084 0.999
Asp 15. 625 ~250 Y=0.017X -9.618 0.999
Pro 15. 625 ~250 Y=0.021X +1.403 0.999
Ser 15. 625 ~250 Y =0.021X +1.403 0.999
Val 15. 625 ~250 Y=0.021X +1.281 0.999
Thr 15. 625 ~250 Y=0.021X +2.742 0.998
Ile/Lue 15. 625 ~ 250 Y=0.011X +0.798 0.999
Met 15. 625 ~250 Y =0.020X +1.033 0.998
Phe 15. 625 ~250 Y =0.015X -3.130 0.998
Glu 15. 625 ~250 Y =0.011X -0. 180 0.999
Tyr 15.625 ~250 Y =0.017X -10. 080 0.999

T R R 15, 625 ~ 250 mmol- L™,

LT AR s A1 RSD B EAa eV, WR 2, 45 R BN
W i AL RSD <5. 0% , RWI Pkl AE L 7E 8 h NERE

K 4% R BCHE JE A 0. 150 0 g 3 4y, B A
250 pmol« L™" Xt HE SA A 1 mL, 4% 2.2 300 F J7 ik il
B AR T T, 43 ) A LUK, R AR T i R R

B — BRI AP T 0,2,4,6,8 bRk, RSP ARILE 20 BRGNP R FCK = 83%
R2 HEEREUHEABERR
ER 8B/ s % B RSD/ % R g /s FaE e RSD/ % SF-Fy iR o i /s Il e RSD/ %
Arg 75. 828 1. 803 218.743 3. 461 96. 340 4.611 4.783
His 89.204 2.165 170. 754 2.819 91.362 3.287 3.598
Lys 181. 352 1.876 292.673 2.077 99. 112 2.211 2.231
Gly 157.204 2.629 245.903 2.857 90. 509 4.233 4.677
Ala 104. 173 1. 605 292.528 2.857 85.356 3.183 3.729
Asp 149. 601 2.234 337. 860 3. 641 94.411 2.236 2.369
Pro 177.978 2.950 356.536 4.050 86. 445 4.053 4. 689
Ser 189.515 2.792 342. 140 3.562 99.278 3.0989 3.121
Val 133. 144 2.094 372.792 4.124 87.780 3.5160 4. 006
Thr 141. 247 2.167 372.250 4.016 85.457 4.132 4. 835
Ile/leu 379. 158 2.879 304. 003 1.588 90. 062 2.663 2.956
Met 173.956 2.926 271.926 3.172 85. 000 1.858 2.185
Phe 146.017 2.269 337.861 2.701 85.674 3.119 3. 640
Glu 299. 029 2.232 325.649 1.736 90. 756 1.384 1.525
Tyr 214.294 3.605 248. 651 2.835 95.972 1.915 1.996
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RSD<5. 0% , & W12k Wi 1 By

3.4 EHEME 2.2 J7kFATAREE 3 4y g R
i, 7% 2.3 HPCE J5 354 AT RUUKIN AE 3 U, O I
T FR P JT AR, R 408 2% 2 5 TR s oA T 2 0 7 ok 8, 15
LR IER 3, FR BORH K 258 Glu, Tle/
Leu, Gly, Ala & A4 2 1, His, Tyr 35 3 804, Asp
ARG 2]

®3 HETEERNAE mmol-mg !

AR B 1 B 2 B3 THaR
Arg 4.372 4.402 4. 465 4.413
His 0.950 0.976 0.989 0.972
Lys 5.350 5.389 5.444 5.394
Gly 7. 444 7.462 7.536 7.481
Ala 7.211 7.248 7.322 7.260
Pro 3.308 3.348 3.410 3.355
Ser 6.215 6.313 6.334 6.287
Val 3. 650 3.682 3.720 3.684
Thr 3.214 3.242 3.291 3.249
Tle/Leu 8.948 8.972 9.105 9. 008
Met 4.397 4.438 4.463 4.433
Phe 2.271 2.322 2.359 2.317
Glu 17. 920 17. 980 18. 040 17. 980
Tyr 1.713 1.736 1.780 1.743
4 itig

ARTTIEXS Tle Fl Leu oK REIA 2 5¢ 4203 B, Al GEJ2
P AR 73 i A5 4 LB R T S 30y, A 1 T
PE— 2B BT o W) IR & 2 FE B A A rh A A ) 5
Cys, T RES H3 AR OC . AT I 1E e # i rp 3t
K 15 A & Ee, HoH Glu, Ile/Leu, Gly, Ala & i
FRO g, X 5 4 e - e T 2 B 2 BRAE A G, S
SCHRARGE g — 2 T Asp A Y AT B S K R
t Asp B RARAY LA,

A ccQ. Tag J i Waters 28 w5 & 4 /AT A=
HPLC 73 A7 2 3 R T TF & 1Y, SR 28 Bk 4 Y R iR 2
AT AQC, e AQC 5 — | 4% B8 JE 1iR 75 i
PEZAT TR R A: RS E B9 R X FR PR R AT AR W A
NH, , [7] 0358 70 7K fif 7= A 6~ ik v bk ( AMQ ), [ it
HPCE % & ff 77 46 AMQ W F1 NH, ' % ik
A AP PR B GG, AT A R E SR MG I R U
LS 3ok 38 B AT AR 3R A R s 1y &l 7 % 43 8 JE
Yo AEBERE VR 295 1 b, 50 FE & K, I i 2 BE R
Iy BT RE B A AR BE B AT R A HPCE 3 47
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