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(Development and Validation of Non-derivatization LC-MS/MS

No. SSK-LCMS-2001 Method for Fast Determination of Proteinogenic Amino Acids in Fish)
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WLC-MS/MSHH| 7+ & 24 22
Of|=4H(AA) 21 =4S fleh A A=0ETHE HIFAFE7[(LC-MS/MS) = (OE Dt o, 24 24 2 MRM 242 (# 1),
(F 2)01| ZH2F LIEHARUCE
B4 g g 2Mzd
HPLC system Nexera X2
Column Intrada Amino Acid column (100 x 3 mm I.D, 3um)
Mobile phase A ACN/ THF/ 25 mM Ammonium formate/ Formic acid = 9/ 75/ 16/ 0.3 (v/v/v/v)
Mobile phase B ACN/ 100 mM Ammonium formate = 20/ 80 (v/v)
Gradient program 0%B (0 - 3min) =17 % B (6.5min) =100 % B (10~ 12min) =0 % B (12.01 min) =0 % B (15 min)
Flow rate 0.6 mL/min
Oven temp. 40°C
Injection volume 2.0uL
MS system LCMS-8060
Nebulizing gas flow 2 L/min
Drying gas flow 10 L/min
Heating gas flow 10 L/min
DL temp. 250C
IF temp. 300°C
Heat block temp. 400C
lonization method ESI (+,-)
Data acquisition MRM mode
2. 00[LeAHAA) 21420 MRMZ A
No Name MRM ;cr;?zr)\sition No Name MRM (tr:]?z?sition
1 Trp 205.1 > 188.1 11 Thr 120.1 > 74.0
2 Phe 166.1 > 120.1 12 Ala 90.1 > 44.1
3 Tyr 182.1>136.0 13 Ser 106.1 > 60.2
4 Met 150.1 > 56.1 14 Gln 147.1 > 84.1
5 Leu 132.1>86.2 15 Asn 133.1>74.1
6 lle 132.0>86.2 16 Cys 241.0>152.0
7 Val 118.1>72.1 17 His 156.1>110.0
8 Glu 148.1 > 84.1 18 Lys 147.0 > 84.1
9 Pro 116.1 > 70.1 19 Arg 175.1 >70.1
10 Asp 134.2 > 74.1 20 Gly 76.2 (SIM)
21 Tau 124.1>80.0 (-)
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BAE A2
= ANZ2E 017 & 0], 50, 1S0E

AESIRCH, A22| HHe|= 2445 AlZ 50 mgoll T mL HCI/Propionic acid (1:1, v/v) 28t
BHS 21,160 CHIM 152, 30 =, 60 i, 120 = S 725l A7 24| AR5 242 HZSIAC K7[0f pH 52| YL {0 8=
20 HBSHE ARl &, it MES 2:1 HEg2 10 & S50 AYZS AU, 2242 A2 5 15 278 e EE|ot 8Hol gs5ds
400 Hif 3ot =, 0.2 pym LILE ZEE 0|8510 TEJSH A= A|FEUC = IR OH, M| = (OF 2)2 2Tt
Blended fish meat of 50 mg
Add 1 mL of mixed concentrated HCl/Propionic acid (1:1; v/v)
in a Chemglass vacuum hydrolysis tube at 160 C
’ Hydrolysis for 15, 30, 60, 120 min
Dryness by N
Reconstitution with ammonia solution to pH 5
’ Vortex
Add Hexane to sample for defatting (hexane to sample ratio 2 : 1)
’ Vortex
Centrifuge for 15 minutes
Supernatant was diluted 400 times and filtered with 0.2 um nylon filter.
LC-MS/MS analysis
J1212. 017 S Of0| et 20| 2|
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BE4Zat
1. 354 LAY 2t

OfO|iAh(AA) 21 HE0| A BMS ol (H 2)0f| LIEHt MRM 2710 2 ZM S 351 0M, 22|41(Gly) 2] ZR0l= MRM 20IM =7t
O0FSIM 2210 2 HASIH ZA5IRACE (1F 3)2 = 5uM 01| =4t 21 E=2 (Gly2| 22, 10 uM) of| THet SetEE=2 2 20tE1-0|C.

AYEFME 22U (Cly) 2 H2let 20822] oto| LAt tisiAl= (0.01 ~ 20) uM == HRAOA 2SR T, 22|41 (Gly) 2 BR0ll=
(5~ 20) uM = HOIA HYZHS 204513t 21442 0t27|H (Arg) 0] R?=0.995, LIHZ| 20 7HS| ORI |Le4H(AA)2 R7=0.997 OJ4
O2 UEfGon, U8 ofn|=ito| e ZE=4S (OF 4)0f LIEHHRAC,

Of0| LAt oA (Limit of Quantitation, 0[5+ LOQ)= Z22[41(Gly) 0] 5 yME LEFHH, LIHA| H4&Z52 (0.005 ~ 0.10) pM &
FEUA E2ots AL 2 LIEHHTH g2 0.5 M 28 #& 8N (F242 82, 5uM) S 6 3| 25 Z4510] 0|3 HAQ| %RSD= 4=
of¥en, Hit= 22|4(Gly)0] 11.9 %, LHA| 20 4=2| Of0| =42 (0.8 ~ 7.8) % +=&0|A 2ok A2 2 LIEHHTE 2t =20 Tt &
=0 ZF e, Aoy Zt= (8 3)nt 0t
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I 3. 0H0|l=AH(AA) 21 4i=0i| Teh 2

Z1t

1z

No Compound RT (min)

Calibration Curves and Quantitation Performance

Range (uM) R? LOQ (uM) LOD WM)  %RSD (n=6)

1 Trp 3.52 0.01-20 0.999 0.008 0.003 0.9
2 Phe 3.82 0.01-10 0.998 0.005 0.002 08
3 Tyr 4.22 0.05-20 0.999 0.050 0.020 1.8
4 Met 5.03 0.01-20 0.999 0.005 0.002 1.1

5 Leu 4.79 0.01-20 0.999 0.010 0.003 1.3
6 lle 5.18 0.01-20 0.999 0.010 0.003 23
7 Val 5.99 0.05-20 0.999 0.020 0.006 25
8 Glu 6.68 0.01-20 0.998 0.010 0.003 1.7
9 Pro 6.91 0.01-20 0.999 0.010 0.003 3.0
10 Asp 7.24 0.10-20 0.997 0.100 0.030 78
1 Thr 7.12 0.05-20 0.999 0.050 0.015 3.9
12 Ala 7.61 0.05-20 0.998 0.014 0.004 2.4
13 Ser 7.89 0.10-20 0.999 0.100 0.030 3.9
14 Gln 7.96 0.05-20 0.998 0.050 0.015 4.4
15 Asn 8.11 0.05-20 0.997 0.050 0.015 4.6
16 Cys 9.07 0.05-20 0.998 0.050 0.015 36
17 His 11.98 0.05-20 0.999 0.050 0.015 4.4
18 Lys 12.60 0.05-20 0.998 0.050 0.015 3.9
19 Arg 9.66 0.01-20 0.995 0.010 0.003 6.3
20 Gly (SIM) 8.07 5.0-20 0.999 5.00 1.500 11.9
21 Tau(r) 6.99 0.10-20 0.998 0.010 0.003 1.8

2. A 7p4EE) M2kl LC-MS/MS
FAI=Z0M Q| HHHAO) A Thae T,
T20|QAS 02301 2 A7

— = [

= o| Ea|C|old

[l = by

U7 Wh20f|, 30 29 A 7teEal 2A0MA 3 F2| 017 (=0], S0, 1S01)0f| Theh B2|H|0| 3 Al SR,

Amount (g/ 100 g)

3.00
2.50
2.00
150
1.00
0.50
0.00

#15min ®30 min ® 1 hour & 2 hours
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Trp Phe Tyr Met Leu lle Val Glu Pro Asp Thr Ala Ser His Lys Arg Gly Tau
(SIM)
Amino Acid

I3 5. A7kl AIZOl [E G E 01F (1S0) 2] Ot =4kl ©F
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NIZIR| S| 01F0i| CHaH 2 27H419|(S1, S2) Al 8 FH[SIHOH, ST LC-MS/MS ¥HS 0|83t Y= (intra-day), Y2t (inter-
day) 2| A5l AlRds Soff Wa2|H|0d SHUCE &, HEZIA 20 (matrix effect) 2] 232 fIoH &0 ARE o 720l 201 5 yM Ofo| it
S HEEMS H7Hpost-spiking) 5t 7SI, I 20LE T2 Of2l (1 6)2t 2Tk

(x100,000) x1,000,000)
f‘_} 2 Non-spiked | 10 2 5 uM Post-
5.0] seabass 1 spiked seabasg
2.5] »
g
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0.0 25 50 75 100 125m|n 00 25 50 7.5 10.0 12.5min

1746, 53} BF8 2710 1} MRM 22012 1%
(212: B3 BZBUS 27151 042 501 B, Q2%: 5M0| B3 BESUS H713H501 44
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AF21820i CHat OHES O] Zit= (H 4)0f| LIEILHIC M, Of= Of0|LAte| HHA ZE HHSH=0| AFEEIRICE Y= (intra-day)
ZH(inter-day) 2| 344 Zut= 113‘:@ £20|AOH, LC-MS/MSO]| 2fsh P2 HF2A ZAut= s50{1t 01521 FetI|OH(Tilapia) 2 UHPLC-
A Z0R RARSH Q2 LIEFGICH B OF0| LAt & 27 Of0| e Ak 24 (Lys) 2 R4l (Leu) O 2 LIENH O, 3Z32| R A 20fM S B
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H 4. 0|7 Z 00|t (g/100g) 2| LC-MS/MS 24 Z 1t (IHEZHA S0t 2544, UHPLC H| 1 Z3t)
Intra-day (g/100g), n=2 Inter-day (g/100g), n=2 UHPLC
Amino Matrix effect . . results of
No  aqg (n=a)@ Red Snapper ~ SeaBass l\?lgiglesrg Red Snapper ~ SeaBass ,\i’giE;gl T T

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 (9/1009)
Tp 96.5 0.025 0.029 0.025 0.022 0.036 0.032 0.019 0.037 0.021 0.010 0.039 0.039 0.050

—
=)

2 Phe 86.5 117 116 104 1.08 1.06 1.05 115 113 091 088 1.06 1.07 1.1
3 Tyr 94.6 1.05 125 106 1.05 107 116 126 121 064 060 1.19 1.15 0.77
4 Met 79.8 0.75 077 063 064 065 063 074 073 070 066 0.66 0.63 0.48
5 Leu 70.1 252 255 217 227 251 250 221 223 208 204 253 250 1.78
6 lle 73.0 142 153 136 143 155 157 158 146 133 130 155 1.52 1.16
7 Val 73.9 130 149 123 123 140 140 139 138 119 1.14 137 138 112
8 Gl 103.7 202 247 218 215 203 209 213 246 264 236 211 210 4.44
9 Pro 90.7 076 092 075 072 088 087 081 085 069 066 095 0.93 2.93
10 Asp 81.3 262 285 266 253 246 252 227 225 227 199 247 222 3.95
11 Thr 99.5 0.79 081 063 057 073 067 085 086 066 057 067 0.69 0.94
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Intra-day (g/100g), n=2 Inter-day (g/100g), n=2 UHPLC
Amino Matrix effect S Saari results of
No  Adid (n=a)"¥ Red Snapper ~ Sea Bass Mgckerel Red Snapper ~ Sea Bass MFa)ckereI Tilapia fish
ST S2 ST S2 ST S2 ST S2 S S2 S S2 (9/100g)
12 Ala 90.0 0.61 071 054 055 069 065 062 063 312 283 061 067 1.65
13 Ser 107.8 035 031 032 036 034 033 038 039 040 033 046 040 0.85
14" Gln 106.3 ND ND ND ND ND ND ND ND ND ND ND ND ND
15" Asn 1203 ND ND ND ND ND ND ND ND ND ND ND ND ND
16 Cys 84.1 0.063 0.047 0.038 0.040 0.046 0.033 0.468 0.477 0.059 0.071 0.039 0.036 0.100
17 His 86.3 040 042 042 043 064 057 046 046 036 032 062 0.60 0.78
18 Lys 86.7 295 315 289 286 270 268 1.60 159 164 157 265 269 3.41
19  Ag 119.9 246 289 369 192 194 185 141 144 086 078 1.99 213 1.67
20 Gly(SIM)  86.4 181 226 243 214 239 225 214 214 106 100 244 265 1.12
21 Tau 107.5 012 012 012 012 002 002 025 021 024 021 0.02 0.02 N.A.
Total EAA (9)? 11.6 10.5 11.2 9.9 8.7 11.1 10.8
Other AA 12.9 12.7 11.8 11.9 11.4 12.3 17.5
[1] A 725l ZZ0)|M 245k Asn—»Asp; Gin—Glu
[2] EAA = E%: 0|t (F2M EA|)
[3] 2001 22 0[9.= A 7Hsish 22401 S| 202, TrpS 9i8t 2o THesisiyt e,
[4] HEZ|A &1k ME = [post-spiked - non-spiked] /Neat std.
mZEE
2 FAZEE160 COllAM WE A 7+28HE 08510 H|-RFEA|3F LC-MS/MS 22 TS IA} 5IU M, Al YiHo| AS2 ol 0F
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LAHAA) 218200 THshA E2IHI0dE +SIRACE O] =4 Y2 THE J2| 0fF AIZE UHPLC-RFZ =4It & Z4= Ot0 |iAf(EAA)
A 2Rt M2 Paloh= Aoz LIERD. tekA, WEE 2A4H0| D20 BHE o 7i+-E0iE Sl maleh dx2] 2y glof o[ tts
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