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Content Determination of 21 Kinds of Amino Acids in Ligustri Lucidi Fructus by RP-HPLC
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[ Abstract |

Ligustri Lucidi Fructus by pre-column derivatization RP-HPLC. Method: The samples were derived with

Objective: To determine the contents of free amino acids and hydrolyzed amino acids from
phenylisothiocyanate (PITC) for pre-column derivatization and HPLC method was adopted. Gradient elution was
applied to determine the contents of free amino acids and hydrolyzed amino acids in Ligustri Lucidi Fructus.

~' with the

Result: The 21 kinds of amino acids showed a good linearity in the ranges of 0. 002-0. 270 mmol - L
correlation coefficients =0. 999 5. The average recovery rate was 88.33% -99. 88% with relative standard deviation
of 0.6% -2. 5% for free amino acids, and 90.32% -99. 91% with relative standard deviation of 0. 5% -2. 5% for
hydrolyzed amino acids. Conclusion: This method is suitable for determining the contents of amino acids in
Ligustri Lucidi Fructus.

[ Key words | Ligustri Lucidi Fructus; amino acids; RP-HPLC; pre-column derivation
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W, HPLC, 28 41 K6 0 32 20 45 v ik a2 ) s 41117
7R S G R FH R 7K 45 A A AT 2 AR TR 0 A
W 5E L 0T T P B MoK R R R 1 R, L
TR RS %
1 #a

L pTFok A T ORAROL R, S5k % R B
N BRBHEY) L 0T Ligustrum lucidum 1) 5 5 AR
S A A

HRE 2 il S B sURR R iR (PITC) | IF
O Jok 25 LA 3 700 289 O 43 4l . 21 Ff i R TR A
MBI (i E >98% , Mt H Wk T AR
CIDR

CXTH-3000 7 75 %0 AH o 3 1 (58 35 55 107 Bl 3
R H]) ,DZF6020 7 B 75 T M 2% ( b i H R 22 4L
A PR F) ,SHB-B(IV) A BUfEH K H 25 5 (L X
RN RS TRARAFE) ,PHS-W # pH/mV
iz B 7] (b mt O 2 BB A BR 2 |l ), 2 5 R UK A 4
(At R R A BR A A .
2 #HEEER
2.1 GishMimmH" Wi Aok (4:1)
HANE 1.6 L,7K 0.4 LIRS, M 0.45 um JE %
g, B, WA B:0.1 mol- L7 Z iR 44 (pH
6.5)-Z MG (93:7) , WL LR 30 g LIKE R, H £ TR
P& pH 6.5, MK % 3.7 L, Fijn 2 % 280 mL, #7747,
0.45 pm ML UE, BIAS .
2.2 HlFAEIEMRATA R B PITC 2 mL, 2§
8 mL,iEA, WA PITC B (RiAE k7 A) . =24
M2 mL, 20 8 mL, iR A, BNE = 2 Wik 57 (Fir A= ik
#B).
2.3 IRAGESER SR ECH AR AR U
TN AE Y 21 R SEER, N 0. 1 mol - L™ £k R 48 75 ¥
fift , S £ 45 20 e SR Wk R 0. 625 mmol - L7 HAih
IR N 1. 25 mmol - L™ {0 IR A & 5L R 4 IR A
W74 CIR A
2.4 UEE AR SR BORES 1.0 g,
50% & WK % W 150 mL, 75 HEE 2 K, A K 40
min, 538, B IFUEW, T 75 CHE T, H 50% £ B
FHES mL, BUREUE | mL, infii 4235 A F1 B 4%
500 pL,#E 1 h, J5iiEC ke 1 000 wL B, R
R 0. 45 pm GFLIE BT g, PR AT 5% .
2.5 KRR K SCEk [ 10 ] 7
RAERAE S R M B R R A AW k. FREUH
0.1 g, BT &SRR K A P, A 6 mol- L™ R R
W 10 mL, 1% R EHAR 1 mL B F R <, |
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B3 W T 110 CHEFHKMFE 22 h, T 75 CHET,
J T BRAFR R ERER AT MK 5 mL 1, R HRAE
2 ~3W. MMAK?2.5 mL,#7/ 2 min {# H AW G E
AT 5 mL i, WO IO 1 mL, i AT A )
A FiI B % 500 pL,# % 1 h, ZJFMAIEC%E 1 000
pl ZEHC BN 2O 0.45 pum £ FL o8 Bt oo g, 1F
(RRENE T T

2.6 (MiEs% M  Ultimate Amino Acid 24 & iR (0 1%
LM (4.6 mm x 250 mm,5 pum), #3254
nm, IR 36 °C L3 1.0 mL-min ™", JEFE R 10 plL,
TRBNAH B BEVEE (0 ~ 11 min, 0% ~6.5% A;11 ~
13.9 min, 6.5% ~ 12% A;13.9 ~ 17 min, 12% ~
13.4% A ;17 ~29 min,13.4% ~31% A ;29 ~32 min,
31% ~70% A;32 ~35 min,70% ~ 100% A ;35 ~ 42
min,100% A ;42 ~ 45 min, 100% ~ 0% A;45 ~ 60
min,0% A) ,

2.7 FEKERAREMLNEST S REERIE S
Xf B W 0. 01 ~ 1.00 mL, Jf 43 %1 fir 0.1 mol -
mL "E R EA R 1.00 mL, #% 2.5 WK )7 540 B4y
Bro DA% S HE IR W BE hy B A8 AR (X, mmoL-L™") | i
T ARBUE A bR (V) , SEAT Ak A, 45 31 21
o 2, 5 J S T 946 JEE #E 0. 002 ~ 0. 270 mmoL - L™ 5 4%
HUER AR E 2 RIF MR, 21 Fhaa Em
() e Pk Il A T F A G R B L% 1,

2.8 WEEIKE HEAEREASXNBHERLO
mL,#% 2.5 Wi F () 7 A B 5 S 2L E R 6 Wk, T
KA FEIRWETH A, 45 AL 21 F 42 L 1% 04 1T AR Y RSD
TE0.9% ~1.0% , & WU B9 RS % B R 4f

2.9 EEMRE R L ol TR ORI 2.4 HI
2.5 T 7 i o A U v K i a2 R B (K TR
IR FATE R 6 A TIE , # ] 2. 6 T (3%
FAPcsk AR, OF B it Bl R E =
GERERW 21 P B A AR & ) RSD ££ 1.0% ~
2.7% KR EILTR S HEI RSD £ 0.7% ~2.3% , 3
WA I i i E R AT,

2.10 FRoEtEiEe  HC2.4 F02.05 IR s R
1.0 mL, A3 #ERT A 5 /9 0,1,2,4,6,8,10,12,16 h
HERE BT . 45 5R7E 16 h N, 21 Fhad B
W FR Y RSD 7 0. 7% ~2. 1% , KW A 5 i i3
mb FECE 16 h P FaE o R Af .

2,11 i AR AR MR R A AR
RN ITFH AR 0.25 g, 73l #% BUBL R L (1:4)
() LA A B R TR A % R R R R, H2 2.4 TR
P AT AL B S AR, 2 AR 21 R LR 0y A [a]
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Table 1 Linear regression equations of 21 kinds of amino acids

E=ERq 7 LR RS Oy AR P

B HER (Glu) Y=3.101 x10°X +2 819  0.999 9

RAF W (Asp) Y =3.355x10°X +7 992  0.999 9
R AT R (Asn) Y =2.344 x10°X -6 030  0.999 8
H &M (Gly) Y=2.565x10°X -2 149  0.999 6
22 R ( Ser) Y =2.308 x10°X -5 326  0.999 9
20 & W2 (His) Y=2.912 x10°X -24 740  0.999 7
A Z W% (Gln) Y =2.587 x10°X +17 400  0.999 8
K& R (Arg) Y=1.528 x10°X =28 070  0.999 9
FAEMR + (Thr) + %R (Pro) Y= 5.999 x10°X -5 303  0.999 5
W « (Val) Y =3.227 x10°X =29 730  0.999 7
i & #2 ( Tyr) Y =3.047 x10°X -46 350 0.999 5
P2 (Ala) Y=1.775x10°X =11 000  0.999 7
J %2 ( Cys-Cys) Y=6.624 x10°X -43 915 0.999 8
FHE AR « (Met) Y =3.307 x10°X -3 417 0.999 9
SEEM + (Leu) Y =3.031 x10°X —15 990  0.999 7

WA (Cys) + R HAPRY =4.009 x 10°X =32 770 0.999 7
% (Ile)
RINAM + (Phe) Y=4.180 x10°X -25 170  0.999 8
MR + (Lys) Y=5.396 x10°X —17 390  0.999 9
A+ (Trp) Y =5.022 x10°X —30 440  0.999 7

e fURDTEER (K2,30),

W, g5 K2,
2,12 KPR FEFERINAE MR R BRI E R
AL T TR S0 mg, #% OB HE (1:20) A9 L
MWA%%&@QHW%@mJﬂzsmTﬁ%L
Frab PR s R HE 21 MR SER B9 MR . 5 R L
=2,
2,13 MESIE B Ul RS B B R DT AT
AEFRE , J3 Sk He i 2 %ﬂ?kﬁ?ﬂ‘]i\%@&éiL (R
. HPLC (538 WL 1, D0 25 R W3k 3,
Z UL E A DL RN E R 21 R RS J R, H
AL, RGOS E R, KO R E R, N
MU@?JA‘ MR & AR, e R P B =R
R o KR AR 43 kR B WY MY R, 0
W T, R D S R T Ay B R 5. 43 mg-g AR
P TR T, A 2R R o> B R o 12,28 mg -
g T R LR T, R R Ry B L POk

12.21 mg-g~ ',
3 itig
3.1 @AM e ARSI E T — %ﬂP?F'J

RP-HPLC M 7€ %z 01 F A i 55 A K i & L R & & 10

R2 2 MHEREREKBEIEROME DK XRLE

Table 2  Average recoveries of free amino acids and total amino

acids %
e B S R IK it S TR
AR T4 T4
KA (Asp) 97. 54 1.1 97. 85 0.5
A5 2 (Glu) 99.88 0.6  99.91 0.5
KA (Asn) 96.53 2.4 94.84 1.7
22 5 1 ( Ser) 96. 45 1.0 99.61 0.5
H & # (Cly) 97.71 1.4 93.75 0.5
2 5 W (Gln) 96.36 2.5  90.51 0.6
4R (His) 99. 83 2.0 97. 15 0.8

MR = (Thr) + % 8 96.72 1.6 93.75 0.5
(Pro)

P9 (Ala) 98.59 1.4 97. 85 0.5
¥ (Arg) 97.15 0.8 99.91 0.5
1% 4 2 ( Tyr) 96. 74 2.0 92.97 0.7
HERR + (Val) 99. 84 2.5 93.75 0.5
JB 2 ( Cys-Cys) 92.97 0.7 90. 32 0.7
LSRR « (Met) 97. 54 1.1 98. 02 0.5
ELE R« (Leu) 96. 36 2.5 97. 35 0.5

PR MR (Cys) + #74 88.33 2.3 99.83 2.0
M+ (lle)

FENEER « (Phe) 94. 85 2.5 93.75 0.5
B « (Trp) 90. 32 0.7 94. 85 2.5
Wi « (Lys) 95.08 1.9 97.85 1.4

C
b
a
0 3 6 9 12 15 18 21 24 27 30 33
t/min
a. XTHE A b, W A R e K S R R ; 1. Asp; 2. Glu; 3. Asn;

4.Ser; 5. Gly; 6. Gln; 7. His; 8. Thr + Pro; 9. Ala; 10. Arg; 11. Tyr;
12. Val; 13. Cys-Cys; 14. Met; 17. Phe;
18. Trp; 19. Lys

E1 21 #iEBRKkFEIEER HPLC

Fig. 1

15. Leu; 16.1le + Cys;

HPLC chromatograms of free amino acids and total

amino acids
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Table 3 Ligustri Lucidi Fructus species and content of free amino
acids and total amino acids mg-g ! [ 52 wk]
S We S S L 55 EL iR .
U HEEAR KRRER ) mgaimERs. e ARIRME G, (S,

KRR (Asp) 0.270 10. 47 Jemt . i [ BE 2R A, 2010 43,

A E M (Glu) 0. 530 12.28 [2] #BIE, WHES. 5K RHAY TRE NI R T

f%@iﬂﬁ(Asn) 0.120 0.05 W@*ﬂ%ﬁfﬁ]%ﬁﬂﬂﬂ ?j%ﬂzﬁﬂﬁ» 2013’ 36
(3): 228234,

22 5% (Ser) 0.013 8.18

- [ 3] WK, 2. L0l F 558U IR BURE PR 9 2R T
M (Gly) 0020 230 50T, A2, 2009, 31(10) ; 1619-1621.

LELE 0. 044 0. 14 [ 4] BRWI%, VRMESE. 5 ISR RN AE S IR 0% T 26 0 1 1

21 %2 (His) 0.073 0.98 s bR ()], bz, 2012, 9(1): 13-19.

FREM + (Thr) + % (Pro) 0.013 6.92 [5] ZEEDG, RIRY, FEE, & LiTFelS4E4T

PG (Ala) 0.230 10. 24 MG A H f 3 b RIE A SR ()], &
SHFgT 2%k, 2007, 8(36) . 74-75.

FE R (Arg) 0. 180 12.21 I A (36):

- [ 6] RAREF, W, B, S5 5RO 3L 40 i
AR (T 0.0 > 08 IGROV1 FIZL I 4118 MDA-MB-231 A K ) ) il
MER - (Val) 0.070 >-00 JCIT. B 5 58 56k 9 % 4, 2010, 16 (2):
Mt & ( Cys-Cys) 0. 400 2.16 202-204.

F R+ (Met) 0.270 7.85 [7] ZE&¥ X325, L vl + Bl b e B MoK il 22 5
SR ¢ (Leu) 0.052 351 FR el e [J]. hghath, 1995,18(1) : 28-30.
81 W4&E, AWK, 1, S RERTATAE HPLC [R B

R (Cys) + 525 2 A + 0.036 0.36 [8] BR&F, APk, skWEH, &. M4 [)

(1le) U B AN L ATORE T 6 Rl K A B RR [T ]. o [ 2 5
Ik, 2012, 18(16) : 93-96.

KNEMR * (Phe) 0. 037 5.43
[ 9] Zhang H, Wang Z Y, Yang X, et al. Determination of

5% + (Trp) 0. 360 0.18
free amino acids and 18 elements in freeze-dried

i %+ (Lys) 0. 086 0.59

strawberry and blueberry fruit using an amino acid

HiEAS i FhiEs 1R F0 oK % & LR Y o B analyzer and ICP-MS with micro-wave digestion [ J].
5 o Food Chem, 2014, 147C(4) : 189-194.

3.2 ERIMARMEGE  AFAERE A H B A [10] ZEEF, ZTE, BHEE. SO 65 5k K

s 500 L 2 T B Ik Ak WL 2 5 BORE A
& o o gt /0 SR B BB R . B o

ARUE LD 1(T§£I1ﬂﬁ£$flrf%ﬁﬁjiﬁzo S [11] Sandoval W N, Pham V C, Lill J R. Recent

2 7K e Ay ) 4 R R i O et BB R R VR E R 6

mol - L' & ) T 48 B R K M 1 e A 4 . JES % B

developments in microwave assisted protein chemistries-

can this be integrated into the drug discovery and

A SCHRHE G T R AT | £ 0 R RN A 2 IE A Y validation process[ J]. Drug Discovery Today, 2008, 13
S, (13): 1075-1081.

3.3 LOTFREERMMOME R ARBFIE A (120 W, A R ALK R R 6 2 b R A

DU 21 Pl B s SE R 1 & AT T A5 R Sp g LI b B 25 g% &, 2013, 38 (112):

TR AL T A A BT A G A A TR | W B S TR 1919-1923.

(2 A R 2,90 mg-g ', KR S I A TR 4 [13] sk, xlerde, 27, &, HniRT AL @ 8O @5
BOT A5 99. 14 me-g ', W] 4 01 T 4 S 19 4 EERE R AHAEYAERM ST RIT]. B8NS

L L 3L AR AT 0 4 B R Zf, 2013, 15(2) 98-100.
MRIT 1 REEGEL [ elGm, B, VAR, . R AL UPLC
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PLAE PRG54 A Thag ™ s AR B B & 2k, 2011, 36 (23): 3306-3308.
MRAEMIANEACH ARG EIRZ — /TS [15] sed. Sl B 40 b ks I 52 4 478 A0
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