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Determination of Ammonia in Low Salt Ready-to-Eat

Dried Shrimp (Acetes chinensis) by HPLC Method

LIU Xiaoping, HAO Gengxin, YANG Shen, SUN Lechang, SHI Linfan, REN Zhongyang, QIU Xujian
(College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: A high performance liquid chromatography( HPLC) method for determination of biogenic amines was
developed and validated to determine ammonia content in low salt ready-to-eat dried shrimp samples. Samples were
ground and mixed with trichloroacetic acid to extract ammonia. Then the extract was derivatized by dansyl chloride
and extracted by toluene before analysis by HPLC. The results showed good linearity and repeatability in the range
of 0.000 5-0.2 g/L. The recovery rate was 84% -105% . The detection limit in samples was approximately 0.7 mg/L.
The HPLC method could also simultaneously analyze the possible biogenic amines generated in the samples.
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AR ER BT R N A P e 5 i 170 (B SRIT I 7 i A BT MBI S8 5 A WL i i 380 1o
BT IEAE MR B o A R B o 3 Bz & W o ) X i RCE A SO R, I, RS —
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1 #MHRERE
1.1 UE5iEHF

LXJ-IIB BBLOHL, B2 Ra U gs T, ARIS30 B K7, HEdrs-dem 2408 (b)) A
FRAE]; THRKES, ERE R S s A IRA A WA AR, EE Waters 23 A5 KQ-500 A%
MRy, BRI EAESA R AL, FEE KA £,

Skl . W, R, ARORE ., JERE . P, e BERE . WAERE . AR 1,7 - &P
(2P >98% ) W A g2 s MRAEAGRHE A R AR, HR . =R, DRI ENAEI F [ 25 4 B4k 2
WANERAF, Ckai NG BB/, L K #E4liK, B Millipore Simplicity il £, {KER IR
el B RAR T,

1.2 Ak
1.2.1  FEShRTALEE

WF Rz RN RS, B2 o FERVE TELOAE N, REHIIA 0.5 mL5 /L NARYIET 1, 7 - 25
Pkt 2 15 mL VKB ECR 5% =R LREW, IRAEIRGIFEA 5 min, 4 000 t/min Z.0> 5 min,
B WS WOBCE T 25 mL &R0, FIAIERE A 8 mL vKBY R 050 5% =R OB, HIRIEY
HAEEOE, ¥ EERBAZER 25 mL A, JFHEESEBN 5% A MRBEREL ., M
1 mLIZIBEWRE T 1.5 mL B0, 15000 r/min B0 5 min, FHH 100 wL HEATRTA AL AL B
1.2.2 HEMATELR

¥ R A BT A RE S 200 WL iR 1 RS HPLC BB
Fn Naz(j()g“ﬁs@ﬂ] 400 wL 10 o/L Pk ik Tab.1 Gradient elution program for HPLC samples
S (NERECHD) BA VLT AT A1k, il t/min @ (K Water) /% D( LN Acetonitrile) /%
MG B ENRSYIRS YY), 15 0 45 55
60 C/K 7% i N I IR 5 min, &S5 A 3 16 4
100 pl LM 2 R 26 IR S, 4 ik 5 - 6

FEAF LS min, HIA 500 L H 2K 4R %5,

BR300 L, R4 LR, AT N ’ “ "
Al mLZ I, i 0.22 pm & W5 o 47 1 15 85
HPLC 437, HPLC (&350 41k a3 13 13 87
M Alltima C18 (250 mm x 4.6 mm, 15 0 100
5 wm) ; HRA 35 C; W M1 ml/min; 17 45 55
PERE LD 20 Ly KA 254 nm, 25 45 s

TSI BB RE DR P WL 1,

http : /xuebaobangong. jmu. edu. cn/zkb



52 1] MGERE, 2. R RD R UR R S Fr e 04 R RO 3 e M T ik - 135 -

1.2.3  bruERTZR 20
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22l I BRbR I 2K
1.2.4 % KRS S
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Flo IR, R ORISR BT RAR, HeA R R ar ks fmamiln, mik, 4«
SR = A L RRAE A ST AL B R

SO YIER R I FRAE R T S A, DR R A A AR A R, A7 A AR — A Ry R T S s
RHEA, HAMFFERE", K BN L R v ol RETE s 24 e i T4 400, BRI, ALk
FHHE R FH R PHE R S AR A AE 7

SCHR O T PHE B ST A AL IR (25 ~60 °C) FIEFIA] (5 ~60 min) #BA 2520 ARSI
SRH 60 CXFIA S, 15, 30 min BYFE S 0GR AR UEAT EL B, & 04 1A B A B Fof ) S8 < 7 34
VLS min JIEAES [A] © 283k B PE AT A ARASCR . BRI, SRS min FEIn#mTE] (WIE 1) . HAETA
YT k%, RSB AR ERIN HASG —, XfE SRS, P HMSEA &, AR5
B SR AT AE AT IR BN TR, VERGA IR 328, A Aras SRR, A Jriknl LI 10 FhR2sy
RS RAfAr B, WIS, RIS (WE2) .,
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0.57 EO | | | | | | | | | | T
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5 10 15 t/min
t/min 1% 2— W e 3— (e s 4— 2 2 I s 5— I M

6— )7 I s T—HU1 N  8— 1K e ; 9— RS e 5 10— K i
1—ammonia;2—dimethylamine;3—tryptamine;4—phenethylamine;
S5—putrescine;6—cadaverine;7—histamine;8—tyramine;9—spermi-

Bl 1 60 CEUHETARMMATENABEBSITENN dine;10—spermine

SUEERAR E2 SR4EWEN HPLC S 47 ik E
Fig.1 Comparison of peak areas of ammonia derivatized Fig.2 HPLC chromatography of
by dansyl chloride at different heating time at 60 “C ammonia and biogenic amines
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2.2 ML, BEERTREMIR

SR AR i 2 RN AR BRI 2 75— AR X 98 138 R N AR AT AR P M E S &R, RPEIRT 0. 99
(WF2), WIREIHEIE UL 3, %08 3 5 R TR, HER AR IIRZ) S 0.7 mg/L, it MRk
AR EAS B ARE AL (AR E , (IR MR B 00 & S W AR AR . A7 A5 R Se R o
W ARARZE A, A ARIE 220 0. 79% , ULWIXAR RS HrAs s vl 4 . AT AR AR OARBUIE BT 4 °C |
48 h WIETHFAELATK, FHXITARHEIR 2SR 0. 45% o XAl —¥2 URFEALE 3 d 43 SR INFRIL AL BE 53T, #F

ah B E A RIRE (WK 4)

*2 RBHEFEPSMREAKELRREEFENER(n=3)
Tab.2 Results of recovery rate tests of ammonia content in dried shrimp
using different quantification methods(n=3)

oz Ly p( % Ammonia)/ (mg - gil)
(?i?ﬁl RN %W@ BLS RSD/ % i R
uantilicatio AN & e 1E Recovery rate/ % Regression equation
method Addition amount ~ Measured value
AT 0.5 0.42 84 10.75
Internal standard 1.0 0.94 94 9.10 y=72.108 x —0.058 9 0.998 9
method 2.0 2.10 105 8.19
BT 0.5 0.29 58 15.31
External standard 1.0 0.70 70 9.79 y=7x 10"x —224 664 0.998 8
method 2.0 1.56 78 5.41
1.01
0.14F }
Z 012} ~
£ 1 %0
E 0.10 téﬁ
o =
é 0.08 =
2 E 0.5}
£0.06F 2 £
] | <
pe 0.04 \EE
E0.02f <
0 —/&-vv\_/\—j —
0 2 4 6 8 10 12 14 16 18 20 O
t/min 5 15 30
1—%{ Ammonia ;2—1,7-"24 3 P bt Diaminoheptane t/d
B3 fRMir1,7-Z8EERKN HPLC S ik E 4 WIRESTHRERBITERESE (n=3)
Fig.3 HPLC chromatography of ammonia and Fig.4 Ammonia content in low-salt dried shrimp

internal standard 1,7-diaminoheptane by internal standard analysis method(n=3)

2.3 EERIE
SR RAR R DR AE 55% ~T1% , IR T WARETTRA R B ECR (%R 2), Wbsika]

LA T B S BT A 552D B R P 0 204 AR A g, NI, RSB 209 0 B BRI ARES o

3 it

ARSI I Mgk P S UG A kR A R ER AR B B B i, IF b 1Al A T, SRR
FRAEMAE 0. 000 5 ~0. 2 g/L Bt ik FEVL I N BT RIFIOZRIESC R, WBEMREE R, WIREE

OIS MR AT BE R 1 RSO 325 RN AT (]I 3 MR it b T REAE AR A A MR N2 e | I e
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