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No L554AK Quick Estimation of the Freshness and the Level of Putrefaction

in Fish Meat Using Nexera™ Dual Injection System
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Ch3t ZAIMQl KBS MAMSL|CH Table 1 ATP #H 38E 55, S|AE U 24712 oto| it
O Z2|AH 0| HF2A No.l5362 O{€9o| KZ+t AM™I A|Zto| X|dfof ATP-related compounds’! 10 | Serine 21 | Tyrosine
2 MMEZo| W3l CH3t CHE HO|E EIAME AJ|SisLcCH 2 1 |Hx 11 | Glutamine |22 |Valine
X220 M= Nexera O|FFAIAE(dual injection system)= O| &3} 2 [IMP 12 | Glycine 23 | Methionine
of HOjQt AIMEO| REQl KIS SA|0] RS- HS AT 3 | HxR 13 |[Histidine |24 |Histamine
Ch. O X2l 7|&E 2N I otolM, Ofg0| EE Mk |4 |AWP 14 | Threonine | 25 | Cystine
Tolsh O ofgtER Y7l ofo|w it WAE SA|0f 24T & 5 _|ADP 15 | B-Alanine | 26 | Tryptophan
ALt 6 |ATP 16 | Arginine 27 | Phenylalanine
N. lwata Histamine and amino acids 17 | Alanine 28 | Isoleucine

7 Aspartic acid 18 | Taurine 29 | Leucine
B SA0 £ 7HX| CHE 2AM0| 7H53 0|5 Y A|AH (Dual 8 Glutamic acid 19 | Anserine 30 | Lysine
L 9 | Asparagine 20 | Carnosine |31 | Proline
injection system)
UdtM o ATP TE 3EED S|AEITIO| EA|0] SAEX| Lo} *1: Hx: Hypoxanthine, HxR: Inosine, IMP: Inosine 5'-monophosphate,
= J4o] EEAEQI HPLC EA0| T oIL|CH 2E[9] MEL AlA AMP: Adenosine 5'-monophosphate
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MZ C}2 HpIC 2SS = ADP: Adenosine 5'-diphosphate, ATP: Adenosine 5'-triphsphate
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HAE =H U 2M A Table 3 overview of automatic pre-column
X MBS ST A, =5 pH ZES SO Tt =HYE derivatization
C} (Fig.s) @ MPA"Z solution 20 pL g -
P . . OPA t 20 uL ¥
Table 2= 24 ZAYL|CH ATP 23 2tfE2 gradient elution2 2 % X rleaie):n 1 & @
ample
Qlsl 244 otgM0| JHMEl HHH isocratic elution2 et 240 At @ Mixp : @
SEJASLICE S|AEE Zgst Of0|l4t2  o-phthalaldehyde®t (5) FMOC reagent 5.0 pL 1.5 mL Vial
9-fluorenylmethyl chloroformate2 At& F=H|2t & A& LI ChTable3 ® M 150 pL Vial
& 4). WetM 583 =& HKX2[(0f,dansyl chloride FE=XzhH7t B @ Injection
QBIX| YoDE QL HBIE EES 2A 7tH0| YN QKX = *2  Mercaptopropionic acid Fig.3 TORAST-H Glass Vial
= AELC
0| X}R0|AM= TORAST™-H Glass Vial, X St |2 HIO|Y0| ALE
|2 &LICE(fig.3). O] HFO|ZS 15mLet 150uL & 7K 27|12 79 Table 4 Preparation of derivatization reagent
o2 QIALICH 15mL HIO|LS Q&N Al SEX Mo Al=Z ¢ MPA solution
= ToMe N == o Add 10 pL of 3 - mercaptopropionic acid into 10 mL of 0.1 mol/L
L2 MEE[YUSLICH borate buffer.
AMEe A2 Ho|ZoM E2 EH8 288 27| 2I5td, RHAI e OPA Reagent
B 1500 S0 LI WEARELIC, rigak SEUER oI A0 L orethnali 10ms oo phlolehyce o ot
o HE XIE EEFELICE Nexera A|AEHIE SIL-40A|2|== 37H9 ultrapure water.
ME F‘ﬂ!% matgt = %EEH, fig.49f ?E"OI £3 g Eﬁoﬂ I:H H EEI e FMOC Reagent
S A28l MES AR M EISIK| RYEZE HEX|E & Q&L Dissolve 10 mg of 9 - fluorenylmethyl chloroformate into 50 mL of

acetonitrile.

Tuna (homogenized) 2 g Sample rack No. 3
—— 10% perchloric acid 10 mL 1.5 mL Vial | @ ®®
shake (5 min)

centrifugation (4°C)

1
upernatant residues

—— 5% perchloric acid 10 mL Sample rack No. 2 | Z
shake (5 min) = =

centrifugation (4°C) 150 pL Vial

«

|
supernatant residues

5% perchloric acid 10 mL

shake (5 min)
centrifugation (4°C) Sample rack No. 1 I \
f 1 : .
supernatant residues 1.5 mL Vial O(©O©© \ S
w Injection port 2
w Injection port 1
supernatant 2 mL
storage inice
neutralization with KOH 5 o
water O ! Standard for Injection port 1
4mL @ : Standard before derivatization
centrifugation (4°C) ©  : Sample for Injection port 1 and before derivatization
tant sopan e S
SHpemEan @®, O Standard or sample after derivatization for Injection port 2
filtration
®  : Derivatization reagent
HPLC
— H M= Ho MIE]
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Table 2 24 =
System : Nexera dual injection system
< ATP-related compounds > <Histamine and amino acids >
Column : Shim-pack™ GIST 3 um C18 AQ Shim-pack Velox™ C18
(100 mm L, 3.0 mm I.D., 3 um) (100 mm L, 3.0 mm I.D., 2.7 um)
Flow rate : 0.8 mL/min 0.8 mL/min
Mobile phase : A) Water/Acetonitrile=100/1 (v/v) containing 0.15 mol/L A) 20 mmol/L (Potassium) phosphate buffer (pH 6.5)
Phosphoric acid, 0.225 mol/L Triethylamine
B) Water/Acetonitrile=80/20 (v/v) containing 0.15 mol/L B) Acetonitrile/ Methanol/ Water =45/40/15 (v/v/v)
Phosphoric acid, 0.225 mol/L Triethylamine
Time program : 0%B (0-4 min)->12%B (11.5 min)->100%B (11.51-18.5 min)-> 5%B (0 min)->13%B (8 min)->25%B (15 min)-> 52%B
0%B (18.51-32 min) (21.5 min)=>100%B (21.51-27.50 min)=> 5%B (27.51-32 min)
Column temp. :30°C 35°C
Injection volume 110 pL 1pL
Detection : PDA 260 nm FL Ex: 350 nm, Em: 450 nm (Ch1)

Ex: 266 nm, Em: 305 nm (Ch2)
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Table 5 M2 CtE FE YS AT 3| 2EHRD} 3| 2E[TIO
x5 28
Extraction efficiency (%)
N Histamine Histidine
Water Perchloric acid Water Perchloric acid
1 84.0 97.7 93.8 92.5
2 100.8 95.7 102.1 93.0
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Table 6 S|2E}RIQ| 3|8 (N=6) Table 8 ®X| W S|AEHY skt Kol M3 U HERE

N Recovery rates (%) days Tempfzrature K vanlue*3 Histamine

) . Q) (%) | (mg/100¢g)

2 983 0 4 36.1 N.D.

3 99.8 Yellowfin Tuna | 4 38.7 N.D.

4 99.8 25 61.2 N.D.

5 101.0 Albacore Tuna 6 4 70.4 2.1

6 103.0 *3  Definition formula for K value

Average 99.8

(%RSD) (2.14%) Formula i 100

Hx+HxR +IMP +AMP+ADP+ATP
Table 7 n@ 343} r22te| sk HS
Compound Conc. range (umol/L) r? Compound Conc. range (umol/L) r?

1 Hx 1-300 0.99982 [ 17 | Alanine 0.25-100 0.99994
2 IMP 1-300 0.99983 | 18 Taurine 0.25-100 0.99995
3 HxR 1-300 0.99984 | 19 Anserine 0.25-100 0.99997
4 AMP 1-300 0.99987 | 20 Carnosine 0.25-100 0.99995
5 ADP 1-200 0.99998 [ 21 | Tyrosine 0.25-50 0.99995
6 ATP 1-200 0.99944 [ 22 | Valine 0.25-50 0.99995
7 Aspartic acid 0.25-50 0.99994 | 23 Methionine 0.25-50 0.99996
8 Glutamic acid 0.25-50 0.99995 | 24 Histamine 0.25-50 0.99999
9 Asparagine 0.25-50 0.99995 | 25 Cystine 0.25-25 0.99953
10 | Serine 0.25-50 0.99995 [ 26 | Tryptophan 0.25-50 0.99993
11 Glutamine 0.25-50 0.99995 | 27 Phenylalanine 0.25-50 0.99995
12 Glycine 0.25-100 0.99996 | 28 Isoleucine 0.25-50 0.99995
13 Histidine 0.25-100 0.99968 | 29 Leucine 0.25-50 0.999%6
14 | Threonine 0.25-50 0.99994 {30 | Lysine 0.25-100 0.99995
15 | B-Alanine 0.25-50 0.99991 {31 | Proline 1-25 0.99953
16 Arginine 0.25-50 0.99994
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Table 9 ECHAO| F, ATP Y J21 ofoj o] 5 m e 9
Yellowfin Tuna (0 day) Nexera Dual injection systemZ AF&9%t0] K Ztut S|AEHR SE 9|
*a . . .
{umol/L) SAl 52 MAYMEUCL ATP T 2D S|AEDS S
2 |Imp 2789 | AN FH2 3% + UYL
8 Glutamic acid 46.6 Autg Hop, 2 8l 2o et KE0| HAR = A2 2 LiEt
13 | Histidine (2416.0) SHSL|CH KZH0| 2 22F A|Z0|ME 8| AEIDIO| AEHUSLICH &
17 | Alanine 55.7|  AEIOI2 OjS0| EH3H SQEH e ofjrAtozEE Hald
18 Taurine 27.8 2= QS L|CEH
19 | Anserine (1062.5) Nexera Dual injection system2 ATP & 3tgtEmt S| AEDI/OH|
20 | Camosine 820 MOl HRE B AR Cfo] BN HAF Al M 0[S A
22 | Valine 236 SotAS LT
29 | Leucine 20.4|  [Reference] , ,
- 1) Usui Kazushige, Watanabe Etsuo, “Comparison of changes in freshness
30 Lysine 50.7 in fresh and frozen black marlin using the K-value,” Bulletin No. 5 of the
. Kanagawa Prefectural Fisheries Technology Center, 11-14 (2012
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