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Research on authenticity identification of sole fish and basa fish based on
mineral element analysis
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ABSTRACT: Objective To investigate the differences in mineral element content between sole fish and basa fish
and establish an authenticity identification method. Methods Inductively coupled plasma mass spectrometry were
employed to determine 25 kinds of mineral elements in 29 sole fish samples and 24 basa fish samples. Principal
component analysis were performed using SPSS 25.0 software on the measurement results, and comparative analysis

were conducted on mineral element contents among 3 kinds of different genera of sole fish. Results The total
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mineral element content in sole fish were significantly higher than that in basa fish. Na, K and Ca were identified as

the primary mineral elements in both species, with Sr, As, Mn, Fe and Zn serving as secondary elements. Notably, Sr,

As, Mn and Fe were detected exclusively in sole fish but absent in basa fish. Significant differences were observed in

9 kinds of elements: Mg, Ti, Zn, As, K, Ca, Na, Mn, and Fe. Principal components of sole fish within the same genus

exhibited relative clustering, with marked differences in 7 kinds of elements: V, Mn, B, Ba, Fe, As and Sr.

Conclusion

verification.

Mineral element analysis can effectively distinguish sole fish from basa fish for authenticity

KEY WORDS: mineral elements; inductively coupled plasma mass spectrometry; sole fish; basa fish; principal

component analysis
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Je F fa 38 H O B W H (Pleuronectoidei) v i &l
(Cynoglossidae) 5% f Bl (Soleidae) ¥y Fl i S5 ALY, Ak [F] 4%
fiE A B R S, R, SR F SR R — M (&l B
), J@igKM2E, WEFIREKE. BYamERgTE
(Siluroidei) ¥ fif B} (Pangasiidae) /) & R J& & &
(Pangasianodon hypophthalmus) ¢ f# [< E % (Pangasius
bocourti), HARE MRS L e fa, TolE, B, J8
WK, R TR IR AR, 20 N 1T5%5H.

Je A 6 R B AR SR PR AN LR S, R R
oS h R — S Zdh, JEF PRy — Rk s,
B, T, AMUEOREES, MESAEFEENEZAR
TUFIRR TR, 33X LB IR I R o) R AR AR IR [ o 5 £ . oy
O PRI 5 7 AT AR, 2R, Bt
R — BRI FD, RIAE A AR RRGE . AR
B SR, i BTG 2P, HEE SR
AT MG EAR . BTN TR, 2
v AU A EIAVANRYE, AT BUAT I BT
H 5644 A IR B A TR B e S T R 2R R
255 B AR A AR SR AT fE

HT BB T @A TR Es, B AR5 A
G R A, YT 50 0 W VR F R R RS B
AN B S AN HATER ], DAPRRE RS A IS . K
77 Hb VR R S R R — B R K A U O
ST X K LS R 4 B 5 A b T
A B, A IR R AR B KO Ak
B, T ORTE SUBCAE KT 2k B 4 ] A I,
00 X 7™ b A B FTAE R 09 00 T FE A R iy, R R R R A
ko Bk, FFERZ . PE L BEFIRTEE A9 2K G R
FEMCREE . BRI SR R R RV, W
SERMLR AR 5 on Rk i e
T2 e AR A A P2 PR A 2k 20
S5, IEBWCR K T e AT I S RS o,

MILESTTHEARRLFEHEFTAEYELEASE BT Y
JCE, MBI JE B PR B R IR, TR B A S WK 7 7
BT AE A B BB RRAE, H A RS . 5tk
S AR SRR S P Y Tz R . B
B 0 2 I I B R 3228 TR IR) X3 4 R A A fl
Prs e d, KE KR A R R, O S )
AT D o ABIESEE L I E YRR 25 R
YWotE®B. Mg, Al, Ti, V. Cr. Mn, Fe Z)&#E, 3
X5 25 R HEAT R pr, ik B B R ATt
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1.1 #mRE

Je R fa R Y A TR AT E R T Y, e fa
(%' 1~29, 3t 29 MHEA) . B ('S 1~24, it 24
AFEAR) . FEFEALZ) 500 go Horpopflfadk 3 FlOR R & (5
B 14, TRESRE 145 S 27 1)
1.2 #E5IRH

65%HME (L 4l, 15E Merck AH)); ZFICEIRE
FRUEEW(B. Mg, Al, Ti. V. Cr. Mn, Fe. Co. Ni,
Cu. Zn, Ga, As, Sr. Cd. Sn. Sb, Ba, Hg. Tl. Pb, it
TR 1000 pg/mL), BL—JCRIRMER T (Na, Mg, Al K.
Ca. Mn. Fe, Cu. Zn. Sr, BTk E 1000 pg/mL). W+
VEAMBM(Bi, Ge. In, Re, Rh, Sc, EEWF 100 ug/mL)(H
KA OEE I F AR AR L), B A SR
WEVEM(Li. Be, In, U, Fimt¥EE 10 ug/mL)(GEE Agilent
NG
1.3 UFE5EE

Agilent 7800 HLIEFNA % B F IR (EE Agilent
ZA)); Exceed-Ad-EDI-16 #4f 7K HLOSHR FE FCRE TR &
JRA PR Al ); MARS6 {4 ## AL (35 E CEM 22 H);
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il R IR T-18 °CIKAf
1.42 Heamaia

FEM AT B ARS8, EE S K GB
5009.268—2016 { &ML L EZFRHE BHPZITERN
FE ) BIARERAT, FRECAPIFES 0.5~1.0 g(kEfi 2 0.001 g),
BB MBS, A S mL AR, KA E T 120 °CHE
PR H B TR E 20~30 min AT IR A, R A N
o 55 JE B SO T R S B, R E S RGN R,
IOV R T DL AR 1o T RS B SO T A, XU
W/NCAT IR A 3 FFREHESR., Rl Rk in 55, 15
B AR R, F 100 °Chi#k 30 min, B,
{5 P T K VR A8 220 31k, A IE T 2B vERf 1Y)
50 mL ¥R BLOAE T, FKERE 50 mL 2, IRAIRE,
[ s A2 i

=1 RUEERIER

Table 1 Microwave digestion procedure

S spmw  mgec ORI R
/min /min
1 1800 130 10 3
2 1800 160 3 5
3 1800 180 4 15

1.43 ©RHBEFHFHRAEENERESLH
] He REfEAREER, Jl/ZDF 4. 30 3 0 1% 4 1 v
P Al v SR & 55 0 TR T R R AL BSR4 S 8. I

LR BIRAE J5 1: 2800 RF UI38: 1550 Wi 55 8 - LA

15.0 L/min; %S0 1.0 L/min; Z/6S=: 1.0 L/min;
FALEERE: 2 °C; i He Bl Rl FE:
3.5 mL/min, SREEGREE: 8 mm; SRAEHEFLAE: 1.0 mm, AREUHE
FLA%: 0.4 mm; SRAERTE]: 40's; TEWE: 3 K.
1.44 HeumlE

StEESRH B, Mg, Al Ti. V. Cr. Mn. Fe. Co.
Ni, Cu. Zn., Ga, As. Sr, Cd. Sn., Sb. Ba, Hg. TI.
Pb. Na. K. Ca 25 FiPonE &R 1.3.3 #F 5T
Ik T E, XF RS EMICE Na, Mg, Al K. Ca,
Mn. Fe. Cu. Zn. Sr JCE i E M AN 45 A5 B 50~100
AT R
1.5 HIEAIE

KM SPSS 25.0 GE it B4 45 Rk AT I o o i

(principal component analysis, PCA),

2 EREHR

21 EFeaMBLeabTITREENERSTHN

Xt 29 e R faF 24 FhE VS IEFTT 25 FIOTER
ok, SR EREMMAMT RITE LT EA
(4409.88+1058.83) mg/kg, B VDAY H i £ B & &
(3088.87+606.22) mg/kg, AR PIu KM B & =D
mTFEYaE e, K Na, K. Ca WREMISAFF
BRH FOLE, Jefl b Na K. Ca & #4054 (806.37
387.03). (2040.80+578.75). (1169.92+638.74) mg/kg; ELVb
o gL B S S & 4 A D (2182.92+751.86)
(779.12+390.85) . (47.21+16.15) mg/kg, REITLE FEH 5
Ff, 4054 Sr. As. Mn. Fe. Zn, H:H Sr. As. Mn, Fe
Rl E R, fFEE D arp SR, Zn SRR
KRFEPf, W2, 9FICE Pb. TI. Sb. Ga. Ni. Cr,
Cd. Sn. Co fEMFI R FEA S ARAS H o

#2 EFSMEPERETESEmeke)
Table 2 Content of minor elements in sole fish and basa
fish (mg/kg)

FEA Sr As Mn Fe Zn
Jeffa 3347422.84 9.70+423  3.1241.77 3.41+293 421151
ELYbf 0.00£0.00 0.010+0.013 0.00+0.00 0.00£0.00  0.18+0.61

22 EFeFEDEhTYITRERNERS S

KA SPSS 25.0 H {4 Je Fl f I VT W e K
BRI ET PCA, 45RULE 1, Wl F R R E v 4
TYCR T m2ERBE, VLR RS AT 2 .
¥ B. Mg. Al. Ti. V. Cr, Mn, Fe, Co, Ni, Cu, Zn,
Ga, As. Sr, Cd. Sn, Sb., Ba, Hg. TI, Pb, Na, K,
Ca 3t 25 ML B0 % F 5 1~25 45 . i3 VIP scores
ST, BT YIOCE R LI —4 VIP {H, RIS R E
PERGE, VIP R /MRZRIZ Y T X F X 43 4 IA] 22 57 14 o
Bk, FEFN R R, — ARy VIP (B> 1 /R 1% 748
BAFEZEER, VIPEB R, STHiEEK, B RE
ANFEL PR R 2 F R, BE VIP>1 hE L ER
Yy IF e bR R AR 1 AT LA Mg, Ti. Zn, As. K.
Ca. Na, Mn. Fe £ 9 Fioo& VIP>1, ZEFafE
) FEMEF TR,

23 EFETEREEER

29 FiE RO F BEOK ™ S A3 s ] LA 43 3 FOR A&
(A 858 14, B RRESE 14, C H3JE 27 1), 247
PCA, WK 2, WHMFEE 27 A F M Btk
b, BRI RS R e A a0 s R o m A AR A R
A, AR E N T B R A AR D, REA GRS
ERTH AR B EF MG A, B 5 C 2k Ea—E M
FSebE, T2 TR L 1 A% R N T R 1
farEAR . M VIP B4 E W LIEH, V. Mn, B, Ba, Fe.
As, St 7 Fo0E VIP>1, REAMAFEER LR,
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