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Identification on adulterated fishmeals by analysis of characteristic amino acids
and observation by microscope
XU Jie, QIAN Ai-ping, CHEN Ti-qiang, RAQO Qiu-hua
(Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350003, China)
Abstract: Sea mud, fragment of feather were found in the two kinds of adulterated fishmeal by microscope. The
analysis results showed that total amino acids (TAA) and essential amino acids (EAA) such as methionine
(Met), lysine (Lys), threonine (Thr) and trpoine (Trp) in the adulterated fishmeals decreased significantly and
resulted in unbalanced composition of amino acids. The content of Tyrosine (Tyr, aromatic amino acid) in the
adulterated fishmeal with sea mud was not more than a quarter of normal; the contents of serine (Ser), cystine
(Cys) and proline (Pro) in the adulterated with feather were abnomally higher than high-quality fishmeals. The
results also showed that the content of Taurinent in high-quality or general grade fishmeal was 637. 4 — 746. 8
mg * hg™', that in adulterated one was 33. 27—43. 76 mg » hg™', it can be used as a characteristic index to analyse
whether the fishmeal is adulteration or not. Combining the analysis of constitution of amino acids with observation
by microscope could identify adulterated fishmeals exactly.
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FRAR. B, 2FERH T CAREENERE
FEBRGMM T L. BEdERETBEREAHGFEHY
BERgRre, RES+TL2EE., WREENE
BRESHEERSTAFEHARREN T EBIME R
LI, W B A AR E L RRR.
BRIMNEFARPHEN, BRAKHIZEEERESH
BREK, FTURASEERITE S — S HR kM
gan B RMEH . A xRERA
BEREFSTHEAREG S EHERWMEEA
BEEBREBBRAZE.
1 MR EF&
1.1 R

FEH—%. _Rak (FREaR, EEHS
030224, 030212); B RAH (H&H%S 030170,
030195, 030174, 030225),
1.2 HSERYZE

AaEBEeanEm)s, EREREREN
HRELF, BEBEAPRIEE, SERFEET
WE, HPEEHPHASENREYR &k
HEMBARRD, FHEBIRF PR, BHESE
HFVIRAEDBREN, FHRENRFEER. R
FA# Nikon Coolpix 995 $HHHRHL (4 FEE) &Y
WEER BB (25X0.7~4.5 FFH),
1.3 BERASHWN
1.3.1 R EABBMKMATAE FRIMES 80 mgt
10 mg, B E 0.1 mg, BKKBEMN, IIA 6
mol « L7'#RR 10 ml, ¥  WHZH D, F 110CK
EXKF2hERY, HEEER, KBEIHE.E
&, RRER 1 m, AZTREH 1~2 ml ZEFK
BR.REGER)2~3 K. Ml Est, A 0.02 mol L~}
TERANE (pH 2.2) W L.
1.3.2 BABAKBITLE FHFRAER 150 mgt
10mg, FE 0.1 mg, BEREUAZHEEAN; 4
mol - L™ LiOH 2 ml, it H¥5EMHE; RFHEK
BEENENMEED, B, HISBEZ7Pa )
0O, B 110CHEB/AMR 20 h FEHE, ¥4, 0O,
W H0.02mol - L'&BPH, BHpH4.3 4R
HBEEE 25 ml, EHLAHT.
1.3.3 #BFABGWALE RANKER-B
EKGBUTEEHITHEMORLE. RELERA
SEHMBE, WA 5%~10% BEEKGRE HKE
hERRR 4~5 K, WRBIK., S8, WHRET

EEMANSY~3UHMBKGREAEEE, B
HEEEEELS (12 000 r « min™!, 10 min), B E
BW W4,

1.3.4 W RBAAKM4 KA HITCHI 835-50 &
HERE BT, XTEHRRE S TR MR &
(HPLC) 4}#7. Leskff. BB 53C, BWlEN
0.025 kg » cm ™2, Y& 0. 225 ml » min™', FEFER 50
pl, BHEE: 2.6 mm X150 mm, 2619*#18; B
H: 4.0 mmX50 mm, 2650*#88; WE. 0.225
ml + min™!, FRIEE ATT=7, REAFEEO KR
MATEREMBRFERAWERF. FTRALFR
Ml ot

2 X555

2.1 BUERFHETNLS ENEHBE

HEHBRAEMIMIBEH IRIFaRERE, RS
BiE. Hoay ST 030224, 030212) A
KR, FRYAR; EEMETRE, AFHE. ¥
5, TRABRMKHEZRANSE (B 1-1, 1-2).
mERaRLEFRR, FRLEAR. BF, &
EHET, BRAKCERRE. RY, FEHNH
ERY; H&ES 030170 M 030195 1H KB IEH
BO(E 1-3, 1-4); BE&S 030174, 030225 HILE
LBRPERA RR2KBHR) B, HET
REVBEERR (H1-5, 1-6),

2.2 BEEMNESEREEBRVREEBASH
1 B

MWMER (FED H, SHAR BERES
030224) MEEMEBE RN 63.83 g - hg™' (—H),
53.86 g « hg™' (Z%), EHEFRRARKR 18 FhE
HEMRaBHE60g - hg 'Lk, 2EEREGLEEE
B HFIN 1 0.468, BEESRSZHASMIE.

S5RFaRiEL, BRERNER BES
030174, 030225) HEMR BB TR 24. 3% ~31. 7%
HUTBRERF S W RF 43.3%~43. 6%, Tk
RREHEAKYLERER L OTE 45. 6%~
46.8%.

ERFaRMEt, BABENaR RS
030170, 030195) HER B BT 36.6%~46.7%.,
WERERUHE 3% UT, RESHEERMA
HERHFHRL.

2.3 BREMHBERAFIEREK

BABEN AR BERS 030170, 030195) &
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EMASATE, BAFE,; HHEAR, HERE
BAFIER AN 38.9%~69.7%, HBRERSTE
R (0.31~0.62 g - hg™), AREW iy 1/4
(FE1),

BATERN AR BEMS 030174, 030225),
FEMAS BRI, 2F8®. KEKR, HER 3 #
FrmERTERTLRRE. aRafnmETSR
TEH, HP48R45RPUERETHER (E
MR AR 2ERSRETHRELFEARNSTR);
MEER . GERSELFTEERTBOEERT. T
HER, PEFEHAREGHR, MARELEE

EMAs LR ERaNEANERMS. B
il , BEEREKFETEREMREASEM, B
BMLaRSEHBRED.
2.4 BMPLHEBREE

g REY, REReEaR (— Z5 F
BEHFEENSF TR &8N 637.4 ~ 746.8
mg + hg™', MEREHFIRBEERF 33.27~
43.76 mg » hg™* (& 1), AEEHEMN 1/10, BR
ERTHEERSRCEETR. TRERS™S
A FMO,

Bl FNaKnSEReEnNENTELER
Fig-1 Comparison of micro-morphology between normal and adulterated fishmeals
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#1 ABE2RREBRIRERER
Table 1 Analysis result of amino acids in the normal and adulterated fishmeals (B{I: g+~ hg™
LR SRAR BiRR R BRER AR B =
030224(—£)  030212(=%) 030170 030195 030174 030225 R
XITHER 6. 52 5.20 3.31 4.22 3.90 3.35 6.3
HEAR 3.03 2.74 1. 55 1.85 2. 41 2.10 2.6
“2H® 2. 48 2.08 1. 45 1.67 4.22 4.37 1.6
BER 10. 40 8.22 5.43 7.00 6.53 6. 46 9.4
BER 1.38 1.26 1.09 0.80 2.18 2.09 2.0
Ham 3. 67 2.93 4.03 3.10 3.62 2.28 3.7
HER 4.06 3.57 2.79 2.87 2.57 2.27 4.5
BER 0. 89 0.68 0.27 0. 44 1.22 1.97 0.7
HER 3. 65 2.83 1. 67 2.19 3.58 3.08 4.0
HER 1.92 1.55 0.99 1.60 1.01 0.65 2.0
REER 3.19 2.64 1.43 2. 00 2.58 2.20 3.3
RER 4.82 4.21 2.35 3.42 4.08 3.71 5.3
RER 2.43 1.92 0.62 0.31 1.51 1.30 2.3
EHAR 3.28 2.29 1.35 1.88 2.43 2.15 3.3
BER 5.21 5.54 2.25 3.21 1.76 1.22 5.3
BER 0. 67 0.57 0.21 0.25 0. 24 0.27 0.7
HER 1. 96 1.89 0.76 0.48 0.58 0.48 1.9
maR 4.27 3.74 2. 44 2.69 3.32 3.16 4.2
LB/AER(E) 29.09 24.97 12. 69 17.15 20. 82 18. 65 29.5
HERSR(D 63.83 53. 86 33.99 39.98 47.74 43.11 63.1
E/T 0. 456 0. 464 0. 373 0. 429 0. 436 0.433 0. 468
WM (mg e hg™V) 746. 8 637.4 35.73 43.76 34.24 33.27 -

i @« HEHEAEER, Fit S & @ HRNE: QEKRE BT R EET XR[1].

3 &5

3.1 HEREMHSTARMMETLHRITEES
BHEF

ARRGREHA, AHERARNEERAS
BAEHRER. BABRNAY, REERAS
AANAE, AHEBRERAEE TR, MEEE, &
MNFTEZEREN T, KRBER Lo THRF
HMEATRSBLEE, TREAR. XNEARSFSF
BEEERSTEGRRNTREEE, FEIWH
[EREKXEIN, FHEBEESTEZRMAE
RER. MEAHAREOHEKNELR. FE. B
Rk, ERERSE LEEES_REK, W
LA, MER. REARSERE.

ahRANEEERERER. 54, 56, "
W, EEEE. B, BORLESESRT, RE
ERESHBET T UREIXEHNARARMD

BAEE. AR, A8, ARSML. FHiET
ERERNNE, TLURRIBEARTHREA.
3.2 LA&HkE HPLC 4 HT M 3r & ¥} ot Fi 45 R %0 R
i ah 8 S

ARTHFERER — SRR T EM, 7
R E AR REBRORMITEN, B XS
BRPER. TAETR. KERSELN3IYLE
BY, SRASHRMHARSHSNR; EYits
BYmkER (SUEh. B EX4HRRE
. AFRERBREY, BRAKTHIRRS
ERY, FHRSESTREEARRTBBNE
BT, RERRKETS, WEFRER TR, it
oh, BFRER I EVEERE pH R i et 7] H —
EHEW, ERE—BALEL 1 min,

RERB BN LELIBIRAEEHER
AEEEN T, X ENERERR, HifdHE
T MK /MR R - BREKGR IR, hR
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BRAF (B ENTESERHGHEEMESH
RO, EA AR S Y H# (Near infrared
Spectroscopy, NIRS) . ], — Bt (GC-MS) &l
G, BB RERNFERREENNE
g%,

EH3I0K -
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