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Abstract: A reversed-phase high performance liquid chromatographic ( RP-HPLC) method was devel-
oped for the determination of 17 amino acids in the pork and its broth cooked by different methods. 6-—
AminoquinolylV-hydroxylsuccinimidyl-carbamate ( AQC) was used as pre-column derivatization rea—
gent. In the RP-HPLC method a Nova-Pak™ C18 column was used with the dilution of AccQ * Tag Elu—
ent A acetonitrile and water as the mobile phases in a gradient elution mode. The 17 amino acids were
baseline separated within 47 min with ultraviolet ( UV) detection at 248 nm. Each amino acid showed
good linearity in the range of 1 — 100 pwmol/L except cystine ( Cys,) in the range of 0.5 - 50 pmol/L
with the correlation coefficient (*) more than 0.99. The detection limits ( S/N =3) of 17 amino acids
were ranged from 0. 29 to 0. 96 pwmol/L and the spiked recoveries in a cooked broth sample were from
86.5% to 101.0%. The results showed that the proposed method can be applied to determine amino
acids for meat quality assessment and process optimization with simple pretreatment and good separation.
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e ( Pro) . (Cys,) « (Tyr) (Val) .
o ( Met) . ( Lys) . (Me)
(Leu) . ( Phe)) (
N 2.5 mmol/L Cys, 1.25 mmol/L);
Strecker . ( )
4 o o
1.2
1.2.1
o 0.5.1.5.10.
25.50.75.100 wmol/L, 10 L
> ( 50 mm X 6 mm
GC) ° . (CE) " . ( 70 pL AccQ ¢ Fluor Buffer 20
IEC) *® . L AccQ * Fluor
(UV) 10 s 1
( LC) min 55 C
o, (OPA) | 10 min o
(PITC) » AccQ * Tag 1.2.2
6- - : NovaPak™ C18 ; 137 C;
( AQC) : 248 nm; 110 pL; A 1:10
(v/v)  AccQ ¢ Tag Eluent A X
( RP-HPLC) 0, B: ( ); C: ;
N 1.
no .
AQC Table 1 Program of gradient elution
] Time/min ~ o(A) /%  o(B) /% o(C) /%  Curve No.
0 100 0 0 *
AccQ ¢ Tag RP-HPLC 0.5 99 ! 0 1
( . . ) 18 95 5 0 6
19 91 9 0 6
29.5 83 17 0 6
’ 35 0 60 40 11
1 38 100 0 0 11
47 100 0 0 6
1.1 > A. dilution of AccQ * Tag Eluent A with water (1:10 v/v) ; B.
2695 2998 acetonitrile; C. water. Flow rate: 1.0 mL/min.
Empower ( Waters 1.3
) ; BR4 ( Jouan ) ; Testo 826— 1.3.1
T4 ( Testo ) YL209F
( ) ; JYZS-M201 (3 emx2cmxl
( ) : ; Milli-Q cm) o 3
( MilliQ ). (. )
Waters AccQ * Tag 1:1.5(w/w) ® 1% (w/w) B,
AccQ * Tag Nova-Pak™ C18 ( 150
mmx3.9 mm 4 pm) AccQ. Fluor o
Buffer 17 ( ( Asp) . 300 ¢
( Ser) . ( Glu) . ( Gly) . ( His) . 450 mL ( 1%(w/w) )
(Arg) . ( Thr) . (Ala) . 100 C
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( 85 °C) . ( TCA) 4 C 12 h;
300 g 4 mol/LL KOH  pH
450 mL (1% (w/w) ) 6.0 50ml.  5mlL 0.45
“ 7 . wm o 4 °C.15000 r/min
300 ¢ 10 min 0.45 pm o
450 mL (1% (w/w) ) 10l 1.2.1
RP-HPLC
14
. , 2
30 min 2 h 15 min.
2.1
1.2.2
1.3.2 1 2, 47
Roseiro » : 5 min
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Fig. 1 RP-HPLC chromatogram of the amino acid standards (75 pmol/L)
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Fig. 2 RP-HPLC chromatogram of the amino acids in the broth cooked by high pressure steaming
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1.2 RP-HPLC o ~100 pmol/L
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() 0.9900 ~ 0.999 4 4,
0.9900 o 1 pmol/L Arg Ser. Arg
3 (S/N=3) Pro N
0.29 Arg
~0.96 pmol/Lo
2 17 . (r?) o
Table 2 Regression equations correlation coefficients (1) 3
and detection limits of the 17 amino acids
Amino . . ) Detection limit/ °
. Regression equation r
acid ( wmol/L)
3 17 (n=3)
Asp A'=2624.2C - 10489 0.9966 0.74 Table 3 Spiked recoveries of the 17 amino acids in
Ser A =3401.3C -19121 0.9900 0.63 the broth cooked by high pressure
Glu A=2492.4C ~6654.3  0.9964 0.82 steaming ( n =3)
Gly A=2851.8C =13169 0.9930 0.55 Amino Added/ Found/ Recovery/ RSD/
His A=2782.2C-4349.6  0.9968 0.78 acid (pmol/L)  (pmol/L) % %
Arg A=3202.3C 14938 0.9973 0.96 Asp 30 43.25 86.5 11
Thr A =3332.1C - 6896 0.9948 0.83 Ser 50 48.13 9.3 1.6
Ala A =3041.2C — 14023 0.9959 0.85 Glu 20 49.55 9.1 0.3
Pro A=2659.5C -7906.9  0.9909 0.95 Gly >0 44.07 88.1 1.7
Cys,  A=5531.5C-7330.7  0.9940 0.29 His 50 45.26 90.5 1.4
Tyr A=3226.7C-7603.6  0.9982 0.65 Arg 20 46.77 9.5 1.5
Val A =3345.6C — 14951 0.9994 0.84 Thr 20 43.09 e 1.5
Met  A=3265.1C-5809.2  0.9974 0.66 Ala 50 48.74 9.5 0.9
Lys A =5610.8C —9408 0.9975 0.86 Pro 30 50.50 101.0 0.7
le A=3298.7C—8343.1  0.9962 0.72 Cysy 25 24.06 96.2 0.3
Lew  A=3199.3C-9342.8  0.9958 0.68 Tyr >0 46.14 92.3 0.8
Phe  A=3259.3C-8587.1  0.9947 0.74 Val 50 44.33 8.7 2.1
A: peak area; C: concentration pwmol/L. Linear range: 0.5 — Met >0 4.31 9.6 1.8
50 wmol/L for Cys, 1 —100 pmol/L for the others. Lys 50 44.10 88.2 1.5
Tle 50 47.80 95.6 0.7
. ~ eu . . .
2.3 L 50 47.69 95.4 1.5
0.1 mL 100 Phe 50 46.85 93.7 0.6
pmol /L
50 wmol/L( Cys, 25
wmol /L) o 1.2.1 °
As
RP-HPLC P
3. 3 . Arg
16
86. 5% ~ 101. 0% ( Zhao
(RSD) ) 3% Arg o Buscailhon "
Arg N
0.4.8.12.24 h RP-HPLC . His. Glu. Thr, Ala.
2% h 17 Glu Thr Ala 18
RSD 1.25% ~ 4. 96% 24
h o
2.4 °
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Table 4 Contents of free amino acids ( FAAs) in pork and its broth by different cooking methods

Raw Boiling Stewing High—pressure steaming
FAA pork/ Pork / Broth/ Pork / Broth/ Pork / Broth/
( mg/kg) ( mg/kg) (mg/L) ( mg/kg) (mg/L) ( mg/kg) (mg/L)
Asp ND ND ND ND ND ND ND
Ser 42.2 +5.7" 49.4 +6.5Y 11.6 +1.29 35.8 +4.59 17.8 +3.8Y 31.29.6% 8.6 +0.6"
Glu 146.0 +36.6Y 134.5£12.79 " 92,2 +13.4P 125.9 £27.9"  110.4 +14.2Y 133.6 £31.49 P 82.9+13.4»
Gly 85.1+8.7Y 85.7 +14.39 34.7+1.6" 53.3+8.7° 50.1 +4.8" 68.5+12.5"  27.9+1.3"
His 222.3 £42.39 103.7 £15.6" 53.7 +9.8" 43.6 +2.3% 42.3 5.4 50.2 +0.69 26.7 +1.29
Arg 1829.6 £230.3" 2612.6 +153.99  530.2+85.3%  2696.2 +358.19 828.7 +88.2Y  2709.4 +391.29  41.05 £54.6%
Thr 229.1 +£30.8% 158.0 =34.6" 66.0 £12.2% 108.5 £26.09 67.3 £5.3% 141.4 £32.7  60.1 +2.5Y
Ala 170.1 +25.69 148.7 £23.4" 54.3 +3.5" 99.6 +14.99 75.9 +10.8Y 123.7 £12.89  34.7 £4.99
Pro 32.3 +8.6" 32.7 +6.8" 12.2 +4.6" 21.1+0.59 17.4 £2.1Y 66.2 +0.39 9.2+1.7%
Cys, 7.9+1.29 4.9+1.2" 0.90.1% 6.1+1.39 P 1.2£0.3% 5.4 +0.5" ND
Tyr 34.0 8.5 27.6 +6.8" 9.2+0.5% 23.2 +0.8° 12.3+1.5Y 27.8 +3.7" 8.9+0.5"
Val 49.3 +9.79 36.1+7.6" 12.8+1.3Y B 28.2 +9.4°) 18.9 +5.7Y 33.6 2.9 9.5+1.1"
Met 25.4 +2.29 13.7 £2.4" 5.8+0.2% 11.1+0.4° 7.7 £0.6Y 14.6 +0.7" 5.3+0.8%
Lys 56.9 +10.7% 37.3 +8.8" 12.7£0.4% B 28.1+7.69 18.6 +3.3" 35.7+2.6" 6.9 +£0.4%
Tle 37.8 £6.6% 29.6 +9.3" 9.2+1.20 B 24.4+2.5°9 13.3 £0.9Y 28.5+4.7" 7.1£0.9%
Leu 51.8 +12.49 42.3 +3.9" 14.3 +2.9%) 34.9+5.6 22.4 5.3 39.8 +3.79 10.8 +2.49
Phe 40.2 +3.59 31.1+0.5" 9.3+0.5% 26.4 +0.8° 13.7 +2.6"Y 31.9+13.2Y 9.5+0.5%
Total ~ 3204.0 £466.0” 3547.9 £336.1%  929.0 +84.6% ® 3366.4 +497.6Y 1318.0 £123.9%  3541.5 +556.5Y 718.5 +74.0"
Flavor 704.8 + 1339 609.0 +126.1"  271.0 +46.2" 444.2 £118.89  338.8 +72.3M 564.6 £129.7" 223.3 +43.19
AAs
a—d: significant difference ( P <0.05) in different pork samples within a row; A - C: significant difference ( P <0. 05) in different broth sam-

ples within a row; Flavor AAs: umami AAs ( Asp Glu)
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