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Determination of Free Amino Acid Compositon in Phrynium rheedei
by Pre—column Derivatization HPLC and Flavor Quality Evaluation
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(1.Basic Medical College, Youjiang Medical Universities for Nationalities, Baise 533000, China;
2.Pharmacy College, Youjiang Medical Universities for Nationalities , Baise 533000, China)

Abstract ; The method for the determination of free amino acids in Phrynium rheedei was established, and its nutritional value
and flavor was evaluated. HPLC with phenylisothiocyanateas derivatization reagent, chromatographic conditions were as follows:
Using Cj4 column(4.6 mm x250 mm,5 wm) , with sodium acetate buffer—acetonitrile (93:7) and acetonitrile—water(4: 1) as
mobile phrase in gradient elution, flow rate of 1.0 mL/min, column temperature of 40 °C ,the detection wavelength was set at
254 nm.The results showed that the calibration curves of 18 kinds of amino acids showed good linearity within their test ranges
(R* >0.9990) , and the average recovery rates of the free amino acids in Phrynium rheedei ranged from 98.3% ~105.6%
(RSD0.63% ~3.11% ,n =6).The method was stable, sebsitive , good reproducibility , and could be used to determine the content
of free amino acids in Phrynium rheedei.The tested results showed that there were 18 amino acids and 8 essential amino acids in
Phrynium rheedei.The total content of essential amino acids was 38.85% , which closed significantly the WHO/FAO model value
(40.0% ) ,the components of essential amino acids met the requirements of WHO/FAO amino acid model of adult.The contents
of delicious amino acids and sweet amino acids were 10.73 mg/g and 5.20 mg/g, which accounted for 22.58% and 46.59% of
the total respectively.The contents of Asp and Thr were more, were 3.75 mg/g and 3.33 mg/g respectively.The RCT values of
Asp and Cys were 125.00 and 20.50 respectively, had more the contribution to flavour.In a word, Phrynium rheedei contains
variety of amino acid, which is reasonable proportion, the content of its flavor amino acids is rich, it has broad development
prospects.
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Table 1  The linearity relationships of 18 amino acids
o U - > LG iz PR JE R
25 BHMR LMk A7 R (pe/ml) (pe/ml) (pe/ml)

1 KA Asp Y =43462X-163934 0.9994 0.969~440.0 0.03 0.11
2 AEMR GLu Y =16783X + 15515 0.9994 6.854~440.0 0.23 0.75
3 225 R Ser Y =59043X +207425 0.9993 0.382~240.0 0.01 0.04
4 H&m Gly Y =138411X-208343 0.9995 0.075~240.0 0.00 0.01
5 2 %R His Y =34080X + 52725 0.9993 5.790~440.0 0.19 0.63
6 K &R Arg Y =47265X-30594 0.9990 0.271~120.0 0.01 0.03
7 H &R Thr Y =63605X-51158 0.9992 0.940~240.0 0.03 0.10
8 NRR Ala Y =90381X + 178211 0.9994 1.266~240.0 0.04 0.14
9 2R Pro Y =82352X + 196162 0.9991 0.430~240.0 0.01 0.05
10 M =R Tyr Y =50381X +237870 0.9991 0.389~220.0 0.01 0.04
11 A BR Val Y =77889X + 131809 0.9992 0.361~220.0 0.01 0.04
12 HERMR Met Y =62911X-121384 0.9992 0.342~220.0 0.01 0.04
13 R Cys Y =43126X-286830 0.9992 1.253~220.0 0.04 0.14
14 TR e Y =51267X +411429 0.9991 0.888~240.0 0.03 0.10
15 ZEIR Leu Y =66799X + 58025 0.9993 0.857~220.0 0.03 0.09
16 FKINZFR Phe Y =53309X + 140916 0.9994 0.361~240.0 0.01 0.04
17 @ &% Trp Y =54130X + 120174 0.9995 0.426~220.0 0.01 0.05
18 H =R Lys Y =108650X-62934 0.9995 0.307~220.0 0.01 0.03
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Table 2 RSD values of stability, precision 40.0% #2417 ,EAA/NEAA % 7E 60.0% LI £ M4
and repeatability experiments( % ) SEHT RS BE AR Ny, EAA/TAA N 38.85% 2245, EAA/
T TR NEAA 25 61.15% D) I, FEA IR B T FAO/WHO #51{
FOER CE R S PRUERg 2R o
RSDf  RSD{H  RSD{H K5 o, B0t Leu Il Lys B4 5343 528 2.9%
RAG TR Asp 1.35 1.3 2.14 F12.4% KT WHO/FAO Z KL A5 2035 41, H A4y 2
/Vf?—k % GlLu 2.17 217 1.34 %@f‘zgﬂ%y{l%ﬂ: WHO/FAO @%/ﬁ*ﬁﬁ,@?ﬁ%‘%ﬁ
2458 Ser 0.94 035 1.33 FEPRLH S3 [ B IR 2] WHO/FAO 24 JE 1R 1l A 77
Ha Gly 233 0.57 0.91 SR IX VLI T A R R o B LB S B, E IR
4R His 1.76 1.89 1.48 ATl SRR A B .

KA Arg 3.0 2.12 2.04 242 RBRIFM LR BRT EIRIEHAZSN &
FE R Thr 2.88 121 1.88 Wy N T AL B AR A, X SR R BRI TR
AR Ala 121 1.79 1.15 A B TR B B B, R Bl T 43 S f IR 4 FE TR (Asp .
% Pro 1.33 207 0.59 Glu . Lys) . bR 2 F BR ( Thr.) . Ser. Gly. Ala His
fi% 22 Tyr 2.27 24 1.31 Pro) vy BR 2 3L W2 ( Val  Met . lle  Leu ., Arg) 155 & ik
SR Val 231 1.61 1.83 SAIEIR (Cys \Tyr Phe) F R AL MR PU R | x sk 5
HE R Met 1.19 0.73 2.40 R S IR TE B S AR = 0 A9 AUV FH B F 45 2 4 3
2L 51k Cys 2.57 1.42 1.79 M iR & 5 FTDTHRE (RCT) , 24 RCT < 1 B, RIRZY)
SRR Te 0.78 2.19 0.65 JET AR TG BT Ek, RCT =1 B, %f XA STk . 6

ZE R Leu 2.74 133 0.73 HEOR I PP R R A LR 1Y & 5 A X RCT L3k 6,
HN SR Phe 1.08 2.14 1.36 26 A LUE et b B0 17 R R R, 2
05 R Trp 1.87 1.73 1.41 TELN 23.03 mg/g, HAHEIRE LR Asp i iR,
SR Lys 2.95 0.18 0.83 BIR AL IR The Hk , 55 HIE AR Cys k. 538

SRR SR, SRS E N 5.20 mg/g, 2
A LR M A 22.58% ; MR A R A R
10.73 mg/g, 55 46.59% , bk 4 H R 4.47 mg/g,
19.41% , 3 FREBREILAR M RCT £ > 1, Hirp Asp ¥
RCT =125.00 , % & B TTHRE I K ;6 PR bR 2 L R v
BT Gly iy <1, Hi4s &L/ iy RCT 34 > 1, H o His
3 RO A SRR IR LR (n =6)

Table 3 Recovery experiment of free amino acids in Phrynium capitatum(n =6)

FAO/WHO AL v X A% i Ui 12 22 ik 1 5 5= 1 (EL
HEATIPA o AU B IR S R LR 4 AR S, (i
ESWANES I

FHR 4 P A 5 18 B iy B 2 LR AT 8 b
NE LT IR . M FAO/WHO By BL bR E, BT

" Ji i JA G MRS STy § N
FHR (pe/mL) (pg/mL) (pg/mL) SRR (% ) RSD(% )
RAER Asp 75.48 70.40 144.68 98.30 0.93
AE W Glu 18.79 70.40 91.17 102.81 1.03
22501 Ser 19.27 38.40 58.23 100.29 1.02
H4 M Gly 3.02 38.40 43.57 105.60 1.91
2H & B2 His 3.46 70.40 7443 100.80 131
WE MR Arg 5.57 19.20 24.69 99.57 2.84
FREER Thr 28.06 38.40 67.01 101.42 2.05
N4 Ala 10.30 38.40 48.73 100.08 0.63
%2 Pro 23.81 38.40 63.14 102.41 2.02
%S iR Tyr 11.17 35.20 46.18 99.46 1.05
B R Val 12.55 35.20 48.37 101.76 2.35
HEE R Met 3.53 35.20 39.00 100.78 1.62
PR Cys 3.20 35.20 39.13 102.06 1.30
SRR Te 9.01 38.40 47.75 100.88 1.59
ZL40R Leu 5.37 35.20 4091 100.96 3.11
HN S Phe 7.84 38.40 47.00 101.97 1.59
{65 iR Trp 5.49 35.20 41.25 101.59 1.96
ISR Lys 4.84 35.20 40.36 100.90 1.42
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Table 4  Results of the determination of free amino acids in Phrynium capitatum(n =6 ,dry sample)

AR Tt (x+s,mg/g) TR it (x £s,mg/g)
RAER Asp 3.72 £0.13 1% 51 Tyr 1.34 £0.09
AR Glu 0.87 +0.08 583 Val® 1.50 £0.08
251k Ser 2.42 +0.07 i & 2 Met * 0.54 £0.08
H&m Gl 0.36 +0.02 e AR Cys 0.41 £0.03
y Y
HA R His 0.46 +0.04 EER Te* 1.03 £0.08
AR Arg 0.72 £0.07 ZLEHR Leu” 0.68 £0.03
IEMR Thr* 3.33 £0.13 HETN AR Phe” 0.88 +0.09
&R Ala 1.11 £0.17 51 Trp * 0.66 £0.12
IR Pro 3.05 £0.08 WA Lys” 0.58 +0.02
IR S TAA 23.63 £0.38 AR TE AN B NEAA 14.45 +3.21
IR IERR B EAA 9.18 £1.65 EAA/NEAA(% ) 61.15
EAA/TAA(% ) 38.85

TE o NRAL T ZAEIR s EAA AT ZAEIR A s TAA - ZUHE R B s NEAA AR AT AR A i
SRR AL IR I 73 B

Table 5 Composition and comparative analysis of essential amino acids in Phrynium capitatum( % )

fip2k Thr Val Met-Cys Ile Leu Phe-Tyr Lys Trp

WHO/FAO FruEfE 4.0 5.0 3.5 4.0 7.0 6.0 55 1.0

2L 4.4 4.7 2.9 3.5 8 6.3 5.2 0.85

JLE(10~12 %) * 4.4 4.1 34 3.7 5.6 3.4 7.5 0.46

N 1.3 1.8 24 1.8 2.5 22 22 0.6

FIRE S P 14.1 6.3 4.0 4.4 2.9 9.4 24 2.8
#1973 4F FAO/WHO $2 IR R B ATEXHEA B EAA 827 RES%1HE,

O M RLRGIR & AN

Table 6  Analysis the content and constituent of flavor amino acid in Phrynium capitatum

FULRARIK SR SR AR A IERR IR AL 75 T R R
- Asp Glu Lys Ser Gly Thr Ala Pro His Arg Val Met 1Ile Leu Tyr Cys Phe
L IE (mg/g) 375 0.87 058 242 036 333 1.1 305 046 072 150 054 1.03 068 134 041 088
A B {E ( mg/mL) 0.03 0.05 050 150 1.10 260 060 3.00 020 0.10 150 030 090 380 260 0.02 150
RCT 125.00 17.40 1.16 161 033 128 1.8 1.02 230 720 100 180 1.14 0.18 0.52 2050 059
HRBIRAHR
520 10.73 447 263
T (my'g)
HRERAIER
" 22.58 46.59 1941 1142
B 8% )

F1 Ala 1) RCT 43512/ 2.30 Fi1 1.85 , X FH BR (14 57 Wk BE
B 5 Fhit R FER T, Bt T Leu %/ RCT < 1, H:
BRI RCT ¥ > 1, Hr Arg STHR B R 57 /K
K HKLWR Tyr A1 Phe ) RCT ¥ <1 3K, Cys i) RCT
=20.50 , X F R DIEREE R o L5640, Bent Hr fif
R 2 FE IR FIEIT IR 2 FE 2 5 2 K, SR & LR IR &
F5E R 1 5757 5 2R 2 3 P X XA B ik B 7
3 it

AW R JHFERTAT 246 HPLC 30 5 R 55
I & &, OIS E BN FEAR IS AT 18 Fhal st
W oy B8 RLU, BEER AT S . TR RS IR WoR %7
RIS, T e, Hfa et ME & v i, &M
EIRA AT WS, A ST 8 A AR T A AL R,
EAA/TAA } 38.85% ,EAA/NEAA #7E 60% L) |, %%
Fh T 2 FE R LH 433K 8] WHO/FAO 2 LR pig A=K
AR SR XU B AT R I e o BT bh i o 5 B, 8

296 orizzom)

B, R RBUF A AR o XUR ST o, SR
FLP AN EH PR 2 B R 4351 2 10.73 Al 5.20 me/g, &=
R 2 LR 5 22.58 % Fl1 46.59 % , Hirp fE R 28 L iR
Asp FIEH bR & 3L AR Thr & B8 &, 40 3k 3.75 F
3.33 mg/g, BER S FEAR Asp FIJF W R FLMR Cys 19
RCT {8 £ &5 45 51 2/ 125.00 F1 20.50 , %F XU R 5T ik 5
51, A] DAVE RS PR 2 MR Asp A Glu, BHERZ FEMR His
M Ala, UL B 55 G @& F B8 Cys 1E b Ho= 5 ks
W, RN S ILR PP 25T 4, th & 3, SRR A 3
M2 & w , AW R M E .
5% ik
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