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Determination of Amino Acids in Peptide Nutrition Poewder by RP-HPLC
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Abstract: The method for determining the type and content of free amino acids in the peptide nutrition powder was established by using

the column derivatization reverse high performance liqui aphy (RP-HPLC) for the first time. The optimal mobile phase A were
ith tetrahydrofuran (0.5%) to adjust the peak type. And the best mobile

ctonifrile-methanol (20:40:40). O-phthalaldehyde (OPA) and Fluorene methyl

determined as sodium acetate - triethylamine buffer (pH.7
phase B was sodium acetate buffer (pH,7.20 +0.05) -
chloroformate (FOMC-CI) were used as the pre-column derivatization reagent. Separation was performed on an Agilent Hypersil ODS column
(4.0 mm*250 mm, 5um) with column temperature of 40 ‘C. The detection wavelength was set at 338 nm /262 nm. 17 kinds of amino acids,

including 8 essential amino acids, were determined by-using the former method. The results showed that all the 17 amino acids were in good

liner relationship. And the average recovery rates of the hydrolyzed amino acids in peptide nutrition powder of Perfect Brand ranged from 85%

st 15 kinds of amino acids were detected in the powder. The results also indicated that the method was

accurate, sensi ivew simple, and proved to be suitable for the quantification of each amino acid in peptide nutrition powder of Perfect Brand.
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Sartorius CPA225D HLFR3e: fH[E 58 2 FE
Al; Agilent 1260 S RGRAHEIEX ./ 56 E 24 A
Elma P180H A/ Pl Le s f8 [H /RIS A A
AnkeLXJ-IIB &:0Hl: H FBHEAER ] MILLI-Q
BAK R R E BT A
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131 &E5tt

AN Agilent Hypersil ODS; #:ifi 40 'C; £
WES R AREREIR IS, Al KA 0~24 min A4
338 nm, 24 min PLE 104 262 nm; JiSNHH A: EEFER
BN-= RS (pH 7.20+0.05), BN 0.5%PU%H
MR UL RANAH B: BERRANGZ MK (pH 7.20+0.05)
-LME-FEE (20:40:40), BREEDEML, VRBFER N 0~27
min, 92%~40% A; 27~31.5 min, 40%~0% A; 31.5~32
min, 0%A; 32~34 min, 0%~100% A; 134~35.5 min,
100%~92% A; ¥iiE N 1.0 mL/min.
132 mReEH)
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FREX 2.44 g HIER S 100 mL
i 200 g/L A ALY
mL 75y IKHRE
1322 OPA 745 ME

FREL 100 mg OPA F 10 mDA&AEMRS, 01 mL
ZlF, 130 pL 3-FZEA IR, LA 0.4 mol/L MR SZ M e
BERLE, .

KSR
) #2100
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1.3.23  FOMC-CI fiiA= 71 e
RS0 OMC-CI 3] 10 mL &+, Hz

GEREXNE, A,
1:3.2.4 % HE S AR

B B = R IR A RS (1 nmol/ul) Bt
0.45 um KAHJERR, B,

13.2.5 ARSI S %

R R UK S TR AR 1 g T 25 mL &),
BOA 20 mL 5% =S LB, HA 20 min, ERE
25mL, ¥ 2h, 4000 r/min &0 30 min, B FIEW
it 0.45 pm AKARIERR, RIABER AR
133 414 7%
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Table 1 The steps of precolumn derivatization

IR e B 49
1 AR LA 4 2 200 uL/min 443K 5.0 uL LE UL
2 M SBHE 3 % F 200 pL/min IR 0.0 pL AT
3 A Bik & 200 uL /min 49 1.0 uL FAF o
4 I SBHE 3 % F 200 pL/min IR 0.0 pL At
5 ¥ 6.0 uL RAF|TA, RKZBEF, 3K A=K
6 A SBHR 1 %% 200 pL/min IR 1.0 L % OPA
7 MAESLHA 3 1% & 200 uL /min 343K 0.0 uL HeAt
8 ¥ 70uL BABEA, RREAET, 15K BT

TR
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BER
9 AR 2 i F 200 pL/min 43K 1.0 uL "X FOMC-CI
10 AR 3 i F 200 pL/min 43K 0.0 uL HeAt
11 4% 8.0 uL RAF| = A, %% 300 uL /min F, 15K A 15K
12 MAESRHR 11 % F 200 pL/min 483X 32.0 ul K
13 F 20.0 pL BAE|E A, &% 300 uL/min F, 3K A 3R
14 A Eeivs
7 HaRiR 1 AE OPA TR, AR 2 L E FOMC-ClATAR]; Fabuii 3 M EK (FRETAH# R ); Hauil 4 X E 0.4 mol/L
BREA., | 4
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P T LR PRSI SIS 1 SEhH A el Fiend
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SR IER BIAE B: BEEREAZE TN (pH : % % = 855

7.20+£0.05) -Z JiE- B (20:40:40) (EAx GB/T

22729-2008 HE RN FizhAH 2: JaAH A
BERREN- = 2. (pH 7.20£0.05), HI 0.5%0Y
SR T ERL s JiBhAE B: BERRENZZ MR (pH
7.20+0.05) -ZMiE-HEE (20:40:40)

PAFIRBAH &SRR FELE I, BEMAR TN 027
min, 92%~40% A; 27~31.5 min, 40%~0%A; 3L,
min, 0%A; 32~34min, 0%~100% A; 34~35:
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&%, AL KA 0~24 min 4338 nm, 24 min LA
N 262 nm.
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Fig.1 HPLC chromatograms with different mobile phase
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< Fig.2 HPL Xatograms with different type of column
AR FZGE S T =M AR A S (Agilent

Hypersil. ODS, 5 pm, 4.0x250 mm; Agilent Extend
ODS, 5um, 4.6x250 mm; Waters Symmestry ODS,
5 um; 4.6x250 mm) EEERERHCR, R MK 2 R,
Symmestry F1 Extend FAE73 2 B AR (17 F %)
HERISAAERAR, 254G 504 Hypersil H5 1) 7 25 B
WY P B B RS
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Fig.3 Figures of HPLC chromatograms with different column
temperature
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2.1.5 &R AIA E: a2 AT

MR 2.1.1~2.1. 4 5R PTG 25 R, G2 R UR A% W o BREATETOR
HE I S IR DA R A i 1 L, 4% v —
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FR«1337IUELRATAEAC R G, DAL 1 Il S A ik

17504, S5RWE 4. 25K, AR, G324 BT IR G A B bR e A R A
FEIERB S T AA RS, T ARFIE SR G 0255 0.063. 0.125. 0.200. 0.500. 1.000 nmol/uL,

VA TR EE T PR I O B I TR A AN R DA ) €l , g Eé»%ﬁf%?_%é%ﬁﬁﬁ, A SR (I T AR
PR o 5 VR X TR A A VR 0 1 LA ) R B i) A Y GRARTR , HH NI IR S ORI AR 2L,
UM R Gt . BERZOT iR Jm R, BTG T, FERMIENATRE . R SC R B L R E R, LA
FIERR 17 TR ) B A B BRI TREELL SIN=10 SRR VR SR, A3
2. IR 2 WAL, BEEMATEYIR R AR T HIRAE R G5RIE 3. GPREEN], 72 TRk
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Table 2 Resolution'and theoretical plate ngfnber for peaks of reference substances derivatives
5 1oty FRE B 18] /min 5B IR

1 RITARIR 2.301 - 1.11x10*
2 ' 2.607 3.2 1.02x10*

5.295 23.05 2.68x10°*

6.29 6.39 1.93x10*

7.013 3.82 2.04x10*

7.374 1.86 2.39x10*
7 8.889 7.64 3.49x10°*
8 9.515 3.25 3.81x10°*
9 B4R BA 12.041 12.78 5.81x10*
10 PERBR 15.411 17.23 1.04x10°
11 EEL 15.853 2019 8.98x10*
12 LB Y 16.323 2.24 1.00x10°
13 ESSE4 18.915 12,61 1.37x10°
14 AR 19.255 1.63 1.31x10°
15 ST 20.55 6.06 1.48x10°
16 HARBR 21.766 5.93 1.98x10°
17 il EBR 27.708 18.95 6.63x10"
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Table 3 The result of linearity and the limit of quantitation

ZILER At r r M58 Bl/(nmol/uL) 2 % R/(nmol/pL)
PRES 03 y=2684.2x+4.9878 0.999 0.025~1 0.025
BRBR y=2297x+3.9989 0.9999 0.025~1 0.025
Y RFR y=3625x+2.646 0.9998 0.025~1 0.025
it y=1266.4x+1.9974 0.9998 0.063~1 0.06
A y=5098.5x+19.259 0.9999 0.031~1 0.03
IR y=3157.6x+0.8414 0.9999 0.063~1 0.06 |
E y=2188.3x+0.6385 0.9998 0.063~1 0.06
BSEN y=4358.9x+2.6296 0.9999 0.063~1 0.06
52 B y=1986.3x+0.033 0.9999 0.063~1 06
k=t y=1450x-0.892 0.9997 0.063~1 6
HABR y=3259.5x+0.7401 0.9998 0.063~1 0.0
EETE N y=2581.2x+0.565 0.9999 00617 0.0
EXSE S y=2244.6x-0.0489 0.9998 006348 ) ™, 0.06
R ¥=2909.7x+1.0669 0.9998 0.063~1 0.06
TR y=2942.5x+0.0637 0.9998 0.063~1 0.06
HEAFR y=3800.3x-4.0517 0.9998 0.031~ 0.03
R4 y=2526.9x-0.1995 0.9998 0.241 0.20
JFHATEAE T, EEERE 6 U0, WE 17 MR ERR

23 WEE. EAMURmEEKELR
4 AWEE. EEIEUMENREE

Table 4 The result of precision\repeatability and recovery

o4y A ki k
(RSD% ) R% RSD% 0)
PRES-

5 0.74 89:83 4.17 3.15
BRBR 0.89 92.57 325 0.88
233 0.84 11 1.83 1.85
2B BR 7 . 4.03 7.17
H AR 1.0 22 475 8.75
2B, w 101.36 34 3.76
HEE 075 97.45 2.06 2.77
SEN 0.90 95.17 2.31 3.03

XN 085 98.17 2.54 8.46
PERER 1.23 112.73 3.38 5.18
iy 0.71 97.31 1.15 6.16

W ELA R 0.74 99.34 1.8 6.48
ESCEV:Y 0.64 96.06 1.81 5.27
SRR 0.99 98.95 2.68 10.20
R 1.18 98.72 1.97 2.36
MEBR 0.87 97.35 2.07 3.85
e 1.86 97.10 523 ND

He1.3.2.4° 00N R A &= MR r e, fELRATE
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FAEDIRAERGE . KRR (164227-1) 6 17,
LA g, 1%IE<1.3.2.57 00 Ml falinia i, ek
TEZ AT B o, THSMEER S E K
RSD, fENEEMESIGER: RERRE A& =R
i (164227-1) 6 fy, FEEMA“L32.4°00 N FRAE
FERRBRUEM S 1 mL, $%18<1.3.2.57T0 F Hl & AHR i
W, TELRATAE 2 JE AT G o b, THE RIS AT RSD.
GERNE 4. SRR, 17 MEIERREF LN T
2%, ULHXARE RS R BRI, BT RN
ZIRAN (RSD H A 10.20%), HAKFEEERK RSD
BINF 10%, SERFBHZTIEEL ML SRIERF
WAL 85%~115%2 1] (BRIt IRIG =41 ), RSD 2
KL INT 5%

24 BESEUE

B 6 MRS IR & 1 g, 24132057
T (7 2 ) 4 T VA, MR PAT 2 1
IR 3 3R LR AT A AN G, PA1.3. 1 T i 2 A
BT T, RS T 17 AN SR IR I A
Jode, mMEgR GRS W, HRPESSH
14 FhE IR, Hrp 6 Py NA DL FHEEERR .. AR
BHE 500 mg/100 g LU L, SRR KHER. B
B2 RER. KITAER. BDERNS A 50
mg/100 g LA b, T ILZE 7ok R ER R IRAR
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HUANG Yan, Determination of free amino acids in common
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ZHU Hong-yan, ZHANG Di, ZHANG Li-na, et al
Determination of the amino acids in Perillae Fructus and
Perillae Folium by HPLC with pre-column derivatization [J].
Chin J Pharm Anal, 2017, 37(10): 1858-1864
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x5 6 HURACEEFRHT 17 S aERE 2
Table 5 Contents of 17 kings of free amino acids in peptide nutrition powder (n=2)
e w5
164227-1 164227-2 164227-3 164227-4 164227-5 164227-6
RITABBLS % 0.048 0.053 0.057 0.055 0.046 0.053
BB %% 0.068 0.073 0.075 0.059 0.053 0.062
22 /Y 0.018 0.026 0.026 0.025 0.025 0.028
LR ND ND ND ND ND 7 ND
2B 0.006 0.010 0.010 0.011 0.011 0.017
TR Y% 0.015 0.014 0.014 0.012 0.012 0.013
LE N 0.073 0.065 0.064 0.074 0,073 78
RENRA 0.026 0.022 0.022 0.020 0.020 18
BB/ Yo 0.050 0.043 0.042 0.041 0.040 035
PREEL/ %% 0.023 0.006 0.006 0.012 - 12 0.013
BEBL Y% 0.020 0.014 0.013 oo )7 T soou 0.011
AL % ND ND ND ND ND ND
ESE Y 0.079 0.078 0.076 0.077 0.075 0.070
) 0.019 0.027 0.0 24 0.023 0.013
BB Y% 0.100 0.095 0. 0.056 0.063
R 0.041 0.032 0.03 0.0 0.034 0.038
2B/ % ND ND ND ND ND ND
Sum/% 0.586 0.558 0.553 0.527 0.490 0.512
rEp (3] Wk, B0, 55 2505, 25 HPLC 5l £ P HubA 38 Hh i B
BEBRIN 2 R (]. T 78 571 %,2015,36(2):106-109
AW T S AN T — R & CHEN Li, LU Juan, FANG Bi-han, et al. Determination of

free amino acids in multi-origin truffles by HPLC [J]. Food
Research and Development, 2015, 36(2):106-109
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17 FhEERR I & = [J]. 7 Bl 24)5,2012,23(35):3334-3337

CHEN Zaijie, YIN lJin-long, LI Kun, et al. Content
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Pharmacy, 2012, 23(35): 3334-3337

GB 5009.124-2016, 1 i 2 4= [ S brifk 1 i
SE[S]

GB 5009.124-2016, Determination of amino acids in food
safety national standard foods [S]
QB/T 4356-2012, 3B P iliF &5
E[S]

QB/T 4356-2012, Determination of free amino acids in
yellow rice wine by HPLC [S]
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