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HE HH: ZIHREMAMEFRREE &, N T H T ERET D Ra ARG S S, Fik: H#&m
6 mol - L' 2£8% T 110 CARAF 22 h, RINAEBHTAT B F 3 &35, 3450 = L st FHioh [ 4
B AT M &34 LCAKO6/Na A B35 B2 A 3R BR P 1A 3 F R A g &35 4% (4.6 mm X 150 mm, 5 pwm ), 4
BB, AP AR (ERR)AREA 045 mL min', M & (=K )7k A 0.25 mL-min ', 20 % K A
440 nm ( Ji 2B ) F2 570 nm ( A RABR ), A EFH 50 ul, ER: 2N E 7k P RARR . ARR LR
BR A RUBA M RUBA H RUBR . 9 RUBR R RUBR  MLRURR LR AR ST AR o AR\ BE RBR R AR LA
BR R KRR R X A BT M EE RSD JE B 4 0.10%~1.6%, £ 21 RSD & B 4 0.20%~1.5%;
T3 ek & (n=6) {£ 89.5%~98.2% Z ], RSD 7 0.81%~2.9% % 18], # 5 F P & R B 697 H A 4.13~
4423 mg- g ARER G PTMRRARESZARE 25, B8 TS5 7 ik TR A st ien P &
KB T M.
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Determination of amino acids in Paeonia rockii pollen by post—column
derivatization cation—exchange chromatography
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Abstract Objective: To establish a method for detection of amino acids in Paeonia rockii pollen. Methods:
The sample was hydrolyzed with 6 mol « L™ hydrochloric acid for 22 hours at 110 °C. The content of amino acids
in Paeonia rockii pollen were detected by cation—exchange chromatography with post—column derivatization. The

cation exchange resin LCAKO6/Na column ( 4.6 mm x 150 mm, 5 pm ) with gradient elution was adopted, where
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A pump ( solution pump ) and M pump ( ninhydrin pump ) were at a flow rate of 0.45 mL * min™ and 0.25 mL * min™',
respectively. The detection wavelength were set at 440 nm ( proline ) and 570 nm ( the other amino acids ) ,
and injection volume was 50 L. Results: The method showed a good linear relationship for the determination
of aspartate acid, threonine, serine, glutamic acid, proline, glycine, alanine, cystine, valine, methionine,
isoleucine, leucine, tyrosine, phenylalanine, histidine, lysine and arginine; the RSDs of precision were in the
range of 0.10%—-1.6%, the RSDs of repeatability were in the range of 0.20%—1.5%, the average recoveries and
RSDs were between 89.5%-98.2% and 0.81%-2.9% ( n=6 ), respectively.The contents of amino acids ranged from
4.13 10 44.23 mg * ¢ in the samples, and their contents had no significant difference between wall-unbroken and
broken pollen. Conclusion: The developed method can be applied to the analysis of amino acids in Paeonia rockit
pollen.
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chromatography
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SYKAM 728 7] S-433D &3/ 4= A s a A (&
S7130 %5 FI 17 i BT L 85200 4= A 3 ¥ kE % . S4300
TR I W B S2100 A BE % ) 5 LCAKO6/Na % fif
1% 5 5 2 1 PH B8 22 40 i 6635 48 (4.6 mm x 150
mm, $& KA F] P ) 5 Organomation 24 7] N-WVAP

112 B WAL 5 Mettler 2 1) $220-K B /R B 15 | i
K 72 S B A5 A BR2N w) B IR T # 46 5 Sartorius 23 )
BSA224S-CW B 7K B THOR ( Bifg )
PR\ ] Milli-Q advantage A 10 #H4li7K &5t

SHETR X B S (35 SLBM6769V , it 4 L ik %
I 0 5 T, A09% Ala. Arg. Asp. Cys. Glu. Gly.
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H SIGMA-ALDRICH 72> ml4 4t ; Bk gkl , K R
AR, B = N AR Y S g At

A6 R SR B T 22 HUHT X220 A A S 7l AT R
ON Al PRI RO B 28 2 0 I R Pl A BRA
)R T e TR O B R AT 2 R A ) 5
BE 4t [ Paeonia rockii ( S.G.Haw.et Laeuner ) T.Hang et
T.J.Li J; BERESSEEHFHAERY (AZRERRIR 100% ) B H A
B AR E ST B 25 T AL
2 AEEER
2.1 WIEHE
211 AW oA RBURP R — 8 11.8 ¢ [
FFRBEIR 6 g, IIAZ 300 mL FI/K AR , BEINA 2B 65
mL FVEERER 5.6 mL, SR J5 FIK R RE S 1 L (VkER AR
pH % 3.45), 311 0.45 wm JEME T UE, RIS,

ZE B BRI TR — 41 19.6 ¢, E A fb4H 3.1
g, PR 5.0 g, MK IF A B2 1 LOHERFR A pH
% 10.85), 31 0.45 wm BT 1E, BIFS

FRAW C: FREUE AL 20.0 ¢, & e DU 21
0.2 g, FH/KIEMIFFREE 1 L, I 0.45 wm 8 iRt
g, B7

FE R R : FREUFF IR — 48 11.8 g, Mk Eh R
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104 mL, /K& LM B E 1 LOREZRIE pH =
2.20), 7141 0.45 wm JEARISIE, BT,

Bff = A7 A Ak X R BRECER = 20 g, AR B
2 g, A 600 ml H B ) AS W 40 1 22 B0 = i 58 4
FEf, FH0.45 wm A998 B 98, SR )5 ) B8V PO A
400 mL #7822 M (TR BT 196.0 ¢ A1 =K & TR
272.0 g FiG KB TR, FIMA R 200 mL, H
EBETKERE 1L,JH 045 pm JEMELE, BI15 ), 5%
B 2 =D, AR K2 3~5 min,

22 @AiEFMN
R : LCAK 06/Na RUfifi iR 3nm it FH 2 1-3c 4
PR L1 (4.6 mm x 150 mm, 5 pm ) 5 FahAH: Znp
WA 0P B ARV Cs AR B =5 B
VRO P DL 15 0 : A R (AR ) 0.45 mL » min”,
M ZE (542 ) 0.25 mL - min™"; #6503 K 440 nm (fiffi
ZRR ) A 570 nm (HARZEMR ); #4550 plL.
R1 BERBER

Tab.1 Gradient elution program

He R (ime)/ M A LW B I C
2.1.2 ﬁ%x#ﬁﬁﬁﬁﬁ%ﬁ *%%ﬂiEZEZﬁ%A %@f{ﬁt glgl (BuffligOA)/% (BufferOB)/% (BufferOC ) 1%
HE 05 o, IR T T B B2 A 50 mmol - L7 (R e 199 2 0

fiz ) #1100 nmol - L™ ( H:A4x 16 P& 3L 12 ) IR & % 170 8 2 0

W, B 4 CIRAF 270 20 80 0
213 PERSER ORBRRIE 1k 80 I o B i 300 ! 100 0
KoK 0.2 g, B T T, 6 mol - L™ 52 10 mL, o 0 100 -
AT ZE R ) 3 3 MK A4 BT —18 C kA s 100 0 100
PR S min L ORI, B 110 CHER K 82 100 0 0

22 h, U O R ST KRR A K W i

J5 R EB TSRk kR ey 23 Red AR

2250 mL i, B 258 F K E 2 W IR TR A3 K 9 W B 1 AR TR A ) B S S TR R AR T

1 mLF 10 mLBERR N, 28 T 50 BB 1 mL kiR, A% 50 pL, 3% “2.27 TR @il AR il e . 25
FZET R AT 2 . KR | mL BER RS SR 2 RIS 440 nm (2% ) A1 570 nm (3
i % B0 A5 T, 10 000 1+ min” B0 10 min, 045 pm  ARZIERR ), TRA X I AL FIEE bl P A R A 2 TR

PALUERE IR, BIAS GRS, G LA 1.

U/mV
570 mm A UV B
400 14
——— 440m 15 1000 -
300 - 800 5 | 570m
8  440mm
16 600
200
400 4
i 200 4
100 U, L
AN vi \w\,/\_/ﬁU[xJ\_/\/\_J\/LL . JJU ]
T T T T T T T T T

T
0 10 20 30 40 50 t/min 0 10 20 30 40 50 t/min

L RAHM (Asp) 2. &R (Thr) 3. 225 (Ser) 4. F&MR (Glu) 5. HEM (Gly) 6. W& (Ala) 7. 4% % (Val) 8. R (Met )
9. BEER (Cys)  10. Foe R (Tle) 11, 52202 (Leu) 12, BE2RA (Tyr) 13, KN (Phe ) 14, %R (His) 15, B&R (Lys ) 16, K2R
(Arg) 17. fifi%# ( Pro )

E1 BEXEM(A)MEDHHEMER (B ) Bif

Fig. 1 HPLC chromatograms of mixed amino acids standard( A )and Paeonia rockii pollen sample ( B )

2.4 JyE IR 18 2R G0 BRI, e 1 3R (i S R T AR R 47
241 ZMEXRFZLE HHEEWBORA X RS FrA, e g, DU T AR Y X2 2R T e VR B X
T, T B 2 431 R 20,40, 80, 160, 200 nmol « L™ TEAE M, A5 MR LR 2,
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Tab.2 Linear relations of 17 amino acids
' IR IEp7E e eAe
(No.) (‘amino acid ) ( regression equation ) ' (linear range )/ ( pg-mL™")
1 RAFR (Asp) ¥=2.739 x 10°X+256.942 06 0.994 0 2.662~53.240
2 IR (Thr ) Y=2.943 x 10°X+394.366 15 0.993 9 2.382~47.648
3 225 % (Ser) ¥=3.536 x 10°X+348.610 63 0.994 3 2.102~42.036
4 BRI (Glu) Y=2.377 x 10°X+331.159 58 0.994 5 2.943~58.852
5 %Rz ( Pro ) Y=3.477 x 10°X+121.859 92 0.998 9 2.303~46.052
6 H&m (Gly) Y=4.138 x 10°X+326.407 33 0.994 1 1.501~30.028
7 AR (Ala) ¥=4.301 x 10°X+387.484 72 0.997 5 1.782~35.636
8 Jht 2R ( Cys ) Y=1.814 x 10°X+340.731 02 0.992 6 2.403~48.060
9 S % (Val) Y=3.256 x 10°X+182.137 85 0.992 9 2.343~46.860
10 R (Met ) ¥=2.430 x 10°X+363.780 8 0.994 5 2.984~59.684
11 Sese @R (e) Y=2.781 x 10°X+320.848 84 0.994 0 2.623~52.468
12 SEEATR (Leu) ¥=2.825 x 10°X+347.448 29 0.994 1 2.623~52.468
13 i %R ( Tyr ) Y=1.944 x 10°X+335.435 02 0.994 2 3.624~72.476
14 RN ( Phe ) ¥=2.105 x 10°X+245.854 05 0.994 9 3.304~66.076
15 214411 (His ) ¥=2.278 x 10°X+543.75 57 0.994 2 3.103~62.064
16 AR (Lys ) ¥=2.608 x 10°X+296.935 51 0.994 3 2.924~58.476
17 AR (Arg) Y=1.860 x 10°X+298.650 39 0.994 3 3.484~69.680

242 MEEIRE KSR 2417 WU R E N
160 nmol + L™ A TR A X B8 S 59 50 L, 4% ik
FAFIESLIERE 5 UK, I 0 T AR, 5 AR 17 P e L
g 17 ALY RSD 7E 0.10%~1.6% =2 [8], & WAL 25K 2 )i
5 o8

243 TR W% PRI —HE R R i BE fE
KRR &S Oy, # 42.1.37 3R O 35 F A7 4 A& it it

il VA R, e A 8 A% R E i, 45 2R RSD O
0.20%~1.5% , FWAA T LG R AT

2.4.4  JIFEFIBCRIREE RS B AR H B 1 AR
BEAE MR 5 200 mg, 3E 6 177, 43 AIAE 2 A 24 FA¢
A B I S LR S B 100% 148 % IR 5 L 4% “2.1.37
TR 75 Bl 5 BRI T, 3 “2.2” TR AR T
SERILEE 3, R UNZ T B InEE RSO0 5 AT

F3 HFRMEEDKIKE (#=6)

Tab.3 Results of recovery test

%y i T UEE S I RSD/
( component ) ( content ) /mg (added ) /mg (detected ) /mg (recovery ) /% %
KA IR (Asp) 3.620 3.328 6.891 98.2 2.0
2% (Thr) 1.683 1.490 3.134 97.4 15
2253 ( Ser ) 1.801 1.575 3.264 92.9 1.9
A (Glu) 4211 3.675 7.810 98.0 2.2
%% ( Pro ) 0.398 0.575 0.916 91.2 13
H &2 (Gly) 1.700 1.688 3.311 95.5 1.7
W (Ala) 2.013 2.003 3.895 93.9 1.3
Jk 2R ( Cys) 0.256 0.300 0.549 97.7 12
Az (Val ) 2.120 2.048 4.103 96.8 1.4
AR (Met ) 0.458 0.559 0.992 95.4 25
SSLEAR (e ) 1.679 1.625 3.128 89.5 2.9
SR (Leu ) 2.755 2.763 5.410 96.1 2.1
Ji% 242 (Tyr) 1.182 1.350 2437 92.8 1.4
HRNZ W (Phe ) 1.731 1.650 3.372 99.4 1.1

2H %41 (His ) 1.204 1.163 2.349 98.5 0.81
AR (Lys ) 2516 2.555 4916 94.0 1.6
KA (Arg) 1.807 1.740 3.500 97.3 1.8
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2.5 FEALNE

G 5 PR BT BE T IS 5% B A P A B i, 20 )
2,127 TR 7 kP4 i w B ah RS 3 005
e LR T8 R, 3 0DH B I R R R4S 50 plL
HEREIAE , LLAMR i 53 5 o, 0 2 R - TR 5%
BEHEFEAE R P 35 SRR & O 31.669% , T BE
SEREAEPHAEN T 1 B SRR 5 i 33.048%, L
#4.

x4 EPHAEHTKBIEBRONESR( %, n=3)

Tab.4 The contents of amino acids in Paeonia rockii pollen

(éﬁi ( afffi D) (wall-unbroken  (‘wall-broken

pollen ) pollen )

1 KA (Asp) 3.740 3.952
2 IR (Thr ) 1.678 1.817
3 2253112 (Ser ) 1.818 1.959
4 B (Glu) 4.244 4.423
5 it (Pro ) 0.413 0.427
6 Ham (Cly) 1.732 1.736
7 AR (Ala) 2.189 2.198
8 Jht 2R ( Cys ) 0.270 0.342
9 %R (Val ) 2.091 2.120
10 AR (Met ) 0.475 0.512
11 SR (Tle ) 1.699 1.739
12 SEER (Leu ) 2.867 2.948
13 i 22 ( Tyr ) 1.190 1.292
14 ANZIR ( Phe ) 1.696 1.785
15 1% % (His ) 1.224 1.178
16 2R (Lys ) 2.552 2.639
17 Fi 2R (Arg) 1.792 1.981
SEEMAR 31.669 33.048

(total content of amino acids )

3 itig
31 AR

A B AT I A AR 5T L OG0 AR 58 B 4L )
ek h A & AT e, 45 R R & Al 62.16
g ke KA G E L FROEE R S 6.25" T BT,
AL ML A AN 38.85%, 45 AHIEHOH,
XPHER A B PR A TS 2, A RIS B
Jii 20,60, 120,240,300 % 360 mg FUFEShEAT7K i,
il 5 P T AR, DA I TR AR I B R, PP de A A
d JBURE B 0 2 SR SR P i IBORE 2 1) Y
T, 25 Bt i VA v e e T AR SR I P S R
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B, RIS . e AR A A
% 20~120 mg.
3.2 SRR R ) 1R

g T R e R R (3.6.9 mol - L) 7K fif
YE R 52 ), D45 i T AR RN T8, 25 SRR P Bl
ER TR Ve BE XG0, 4% €03 0 iy U TR AR S B, (BT 9
mol + L' FhBRIEA THE S /K I, K g4 )2 ] WA 20
it O R A ) S R, (] 5 €2 1355 06 T B SRR AT
H/NFH 6 mol - L EhBR HEATHE &h K 15 28 5 %
2, A E ] 6 mol « L #RRAE MK a7 .
3.3 gk

TER AR AR A s A, A TR S s R0 (E.
245 U R DX R A e, o B o R A 2
PR . TEAER A T AR, i T AN — 2
WA ) 96 BE , BELAS 1 NS TR B A Y R
F TGP AR B m A R i i o 8
BT PHAE R I BE R I /K A 2 BRI B s A T,
PAE A B BE T SR 1) o B S 45 S R o
P2 R LR AT e 5 BT 2K g HAK
i 1) LRI

BT, E NSRRIk R T A
Mridks, o RAERn A LA ERTAE L 3 M, A&
DL AR IR R K AR A B R A S
AR P B A3 ity , el sy i i HoR S8 B PHE
Kb 17 R SRR 1Y) 1, B B E D PR AR
PEOF SR AL BT A SRR B P E R, A
MR DA FE R o 7 B3k 130.6 mg g_l VERFER,
HAFRATE R FIFIH
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