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Determination of 20 nutritient elements in Aornial mealnocarpa fruit of new
food source by inductively coupled plasma mass spectrometry

YU Li, WU Miao-Miao, LIU Mei-Si, GU Jun-Jie"
(Shenyang Customs, Shenyang 110016, China)

ABSTRACT: Objective To establish a method for the determination of 20 nutrient elements (K, Ca, Mn, Fe, Cu,
Zn, Sr, Li, Na, Mg, Al, P, Ti, Co, Ni, Mo, Sn, Sb, Ba, Se) in Aornial mealnocarpa fruit of new food source in
Liaoning province by inductively coupled plasma mass spectrometry (ICP-MS). Methods Totally 0.500 g mixed
sample of Aornial mealnocarpa fruit of new food source was accurately weighed and placed in a microwave
digestion tank, then added 8 mL nitric acid. The sample was digested according to the microwave digestion
procedure, then transfered the digestion solution to a 50 mL colorimetric tube after removing the acid. The digestion
was washed tank several times with a small amount of water, then the washing solution was combined in the
colorimetric tube using water made the volume up to the mark. After blending, the contents was detected. Results
The 20 nutrient elements had a good linear relationship, the correlation coefficients were greater than 0.999. The
limits of detection were 0.010-1.0 mg/kg. The sample recovery rates were 89.7%—101.6%, the relative standard

deviations were 0.36%—5.37%. Conclusion This method is accurate, reliable, sensitive and simple. It can be used to
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study the quality of multiple nutrient elements in the new food raw materials of Aronia melanocarpa in Liaoning area,

and provide a reference for the determination of these 20 nutrient elements in similar new food raw materials.

KEY WORDS: new food source; Aornial mealnocarpa fruit; microwave digestion; inductively coupled plasma

mass spectrometry; nutritional elements

1 51 &

PR BRINAEMCR IR, R 6, PR ER 15 em A
o, BORBAREE 1.5 g /o4, SRR, WA, 16 2018
A9 FiE T B R DA B ZE B B SRR e T A,
HA, W E R SRR R AR S AR Y
BREME S22, d4ERKC. mEX. Half. S,
WAL KGR ARG 2R, X L R
I | BIFAC R MAS IR R RE A R, Fedokt | SR
EHERSFEMSEAR 2, ERCEEZRCH 2T
B2, Akl AUl Rk, Pk SRR R AEAK A AR
AT R . HURIEIAEHCR h B A EERETICR, miE
P IR ST ST R PR IREAR D . ST IR T T
T AR HUER A 46 2 TR BT (inductively coupled plasma
mass spectrometry, ICP-MS)illsE BRI ARAIFEARIR 1 7E 5700
FUB S BURAVA T 2 R PR S 1R s

2 MH5EREE

2.1 W5, SRS AR

PE NexION 300X HLJHE & 55 B9 TR B (38 H 7
G35 RBR N H]); CEM Mars 5 S AR (3E | CEM A H);
Milli-Q #4liZK il %% #5% (3 E Millipore /A F]).

fHIR (L at, EZ5A); S K —g0K .

BRLOES L AR BRLHTL BEL R ERL BN BEL HRL BE.
Bk, OBELER. B B BB B H(C=1000 mg/L). "*Ge.
%Rh, "SIn, "Tb, "™Re . 2”Bi(C=100 mg/L)(E %4
G208 KB AR A IR e, PRI LiL Mg, Y. Ce.
Tl. Co (C=1 pg/L, [E PE A#),

LT . FHAR . Bl SR BRd . ERM .
FA T )RR ) R SR R AEAAE, BN IR R 4R 20 HEiK

22 LWHE
221 BBIMAHK

FIF 1 pg/L B9 Li. Mg, Y. Ce. Tl. Co(l ug/L)J&is
WA TAESEGHEAT AT, SR AL A NARE R
Ge, '"Rh, "PIn. "’Tb, "™Re . **Bi(C=1.0 mg/L)i&7
A3 BT ASGE 4 8 FH b R v )l R T e AN B ST [0 7 A= 1 A2 Ak
iz A AR EBR Z R F & F T4, ICP-MS TA/EZ
BV O B0 Kk TR AR 1500 W S B TR &
18.0 L/min; #S i 0.95 L/min; #IS R 1.0 L/min;

A0 6.0 mL/min; 7R, WA 2 i
G3HT; B BN 3 UK M B B Rl O KL P Ca.
Mn. Fe. ®Cu. *Zn. %Sr. "Li. ®Na. *Mg. YAl
31P\ 47Ti\ SQCO\ 60Ni\ QBMO\ HBSH\ IZISb\ 13833\ XZSeO
222 HRETAHE

FRECE ST it IR AERRAE . 0.500 g TR
fESET, IMATERE 8 mL, e NG T B AP A0 BRI ik
FE, TEfR S 110 °C, FHE 5 min, 1HIE 5 min, 150 °C, JHE
5 min, {HiF 10 min, 180 °C, FHi 5 min, fHiF 10 min, &%)
JEBUH T AREE, W ETF 140 ~ 160 °CHEFRR, fiks oA
BR, £ 1 mL &£f, RHEER, BHEERHEEE 50 mL
bt e, R RKGESIEAFEROR, SRR T th s
IR ER 2 ZIE, RS REEaRZ .
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3.1 HHESHRENRL

I B A AR HE B N AT S 8 fk e R
10 pg/L 9 Li. Co. In. U. Ce KM XHER TAES
PEAT VAT, AR R AR, [ AR Ak 4 B BUH a7 R
CeO/Ce TRHEMHILE < 0.3%, 7 N2> ™ 5 5 Wi & 43 70 2 (1
W . MR BN CeO/Ce=0.5%, #B4rFr iy i
TE S5 A F OB W BIBCRAE 150%~400% A58, ok
WA ESR . 2 CeO/Ce=0.2%INF, FTAT A 4y 5t 191 i
KA U s, fE ELORR I L R e, e R AR R I
B 0.1 pg/kg, Pb A5 FesE Kl #8 bk it %(100 CPS LI L,
25 [ < 10 CPS)Ay Sl b, Rt/ o5 fbat i i o &l i
1k, B EFERZEL W RN 0.95 L/min; 7 He/H,
Tl 18 J2 B S, %A B OR He/H, W&, W48 4l K |
4%HNO; % 10 pg/L Pb(4%HNO; 41 Jii)7E 75 amu Ab (11
NAE S, TR S RORE; A Po AR i —
b He/H, Jit &2, 13 3 LAES BN 1 s (B BEC
LA 30 £5 )5 1B, LR W)
32 ZMXARSHHIR

RFfFELIMANPRER, 12 AR, BURS
FRUEN AW, 23t 1 pg/L IR A TR 5 M 3Rk
MRE, I 5% HNO; # Bl R S bR TAER R, LAREISC
B 5T U R R AR AR (X), 155 SR AR R (Y), 231
FOCRAIPRHERMR WLZR 1, EEMEZ (AW 114, L3
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Fig.l Concentration of background in He/H, collision reaction mode
F1 FRERTIBL M TEE NS LR
Table 1 Linear ranges and detection limits for standard series
JLE [0 I 7 HHIE R B M/ (ng/L) i PR /(mg/kg)
B Y=0.792X+1.25%1073 0.9991 5.0 ~ 2000 1.0
5 Y=0.346X+9.17x10"* 0.9994 5.0 ~ 2000 1.0
i Y=0.084X+3.03x10 0.9986 5.0 ~ 2000 0.10
% Y=0.176X+1.64x10 0.9990 5.0 ~ 2000 1.0
il Y=0.137X+7.81x107 0.9992 5.0 ~ 2000 0.050
BE Y=0.224X+4.68x10™ 0.9997 5.0 ~ 2000 0.050
£ Y=0.178X+1.06x10 0.9995 5.0 ~ 2000 0.20
i Y=0.462X+1.42x10" 0.9983 5.0 ~ 2000 0.010
i Y=0.696X+3.25x10 0.9995 5.0 ~ 2000 1.0
BE Y=0.359X+2.04x1073 0.9990 5.0 ~ 2000 1.0
bis) Y=0.126X+5.36x10 0.9988 5.0 ~ 2000 0.50
1 Y=0.096X+8.02x10 0.9979 5.0 ~ 2000 1.0
N Y=0.0105X+1.23x10"* 0.9982 0.5 ~200 0.020
k0 Y=0.0072X+6.46x10" 0.9989 0.5~200 0.010
3 Y=0.0174X+1.87x10"* 0.9994 0.5~200 0.010
# Y=0.0063X+3.61x107 0.9987 0.5 ~200 0.010
B Y=0.0131X+2.15x10"* 0.9998 0.5~ 200 0.010
B Y=0.0056X+3.89x107 0.9992 0.5 ~200 0.010
m Y=0.0094X+5.73x10" 0.9984 0.5~200 0.020
i Y=0.0227X+1.52x10"* 0.9991 0.5 ~200 0.010

3.3 EMESLW

BORRBRANAEWR, H i PR R, 28 6 R Hr
HEATCR M1 SHE . SR HUR) B B R i AR HE T
W, H% 2.2 MRTARERT ik, A AR A SRR T AEA R

B, RIENTTIE R SR . R 2 SIS R AT

PIEH, 20 FE IR0 R MINFR I 89.7%~101.6%2 [,
Vo BHAR 7 v R VERA B LU AT AR vE R 221 0.36%~5.37%,
FERH G B R TR 2 SE G SR o IO T LA e SRR AR Al AE
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3.4 HRUELER ACBITFEHE ST T R S 25 1 AR a2 ] 0 PR

SR AL T HL X7 A3 T A 1 SR R A AE AR, PN R € e S NI T SN 7SN I <N S I LN
AT R AR 20 LUK, Hat 140 it YR 2L R T 76 AR BeL B OBELBRL RGN OBRLOHL B B BURITESRCR
FEdh, HEAT 20 FE IR LR MOIAE, FEAFE . 45 4. BTk AR . R BR AR IR | RS
BB BELERLCERL BN BEL BN OBRL BLL AR B JEXIRTTIEHATORGE . AE R R IIZTr ik ] TR e
. 8. B, SRS FROLRM SRR, HIkgR MR 20 R FROCR RN, HERVER B P | ] [Ff
W% 3. Mg ZFICR G 5.

F2 BRBEMEMRARM 20 MEFTRHEEER. BNIRERE(N=6)

Table 2 Recoveries and relative standard deviations of 20 nutrient elements added into Aornial mealnocarpa fruit(n=6)

JLR S5 S AE/ (mg/kg) FRUEINAME/ (mg/kg) HnkRi & 6/ (mg/kg S8 TR /% AEX b o D 22/ %
B 2.67x10* 1.0x10* 3.52x10* 95.9 0.65
5 104 100 194 95.1 0.36
5 1.32 1.0 2.11 90.9 2.92
7S 43.0 100 129 90.2 0.81
il 1.67 1.0 2.48 92.9 0.46
23 12.0 100 106 94.6 1.09
£ 2.05 1.0 2.87 94.1 2.54
il 0.021 1.0 0.982 96.2 423
i 1.24x10° 1.0x10° 2.06x10° 92.0 0.55
B 1.33x10° 1.0x10° 2.09x10° 89.7 0.89
i 11.0 100 102 91.9 0.67
T 220 100 325 101.6 0.39
£k 2.03 1.0 2.89 95.4 0.85
il 0.024 1.0 1.03 100.6 5.37
B 0.246 1.0 1.14 91.5 3.05
# 0.235 1.0 1.19 96.4 2.96
B 1.52 1.0 2.50 99.2 0.92
B 0.068 1.0 1.03 96.4 438
an 6.49 1.0 7.21 96.3 1.28
i 0.073 1.0 1.02 95.1 4.71

®3 TTHXTAE~HERBRIEMRPERTENELR(mg/k)

Table 3 Determination of nutrient elements in Aornial mealnocarpa fruit from different areas in Liaoning province(mg/kg)

JLHE T FHAR #l I BRI M B
b 3.21x10* 2.67x10* 2.09x10* 3.28x10* 1.53x10* 2.47x10* 1.86x10*
45 132 104 93 85 115 96 127
& 1.17 1.32 1.04 0.97 1.28 0.89 0.92
78 53.6 43.0 36.5 473 31.5 47.4 36.8

kil 1.48 1.67 1.32 0.98 1.40 1.31 1.09
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gR3
JLH 5274 FHAR LA BB i R I
2 17.4 12.0 10.4 11.5 15.8 9.35 13.3
Gl 1.63 2.05 2.32 1.87 1.42 1.69 2.26
el 0.032 0.021 - 0.024 0.045 - 0.029
kil 1.71x10° 1.24x10° 9.63x10* 1.62x10° 1.53x10° 8.27x10* 1.08x10°
B 1.62x10° 1.33x10° 1.07x10° 1.54x10° 1.26x10° 1.39x10° 1.74x10°
g 9.32 11.0 13.5 8.52 7.97 14.1 12.6
w 248 220 196 183 219 247 153
&k 2.16 2.03 1.84 2.45 1.93 2.09 1.88
i 0.022 0.024 - - - 0.017 -
3 0.272 0.246 0.197 0.231 0.209 0.224 0.218
| 0.196 0.235 0.209 0.268 0.214 0.271 0.183
) 1.79 1.52 1.34 1.29 1.41 1.63 1.30
B 0.082 0.068 - 0.047 0.052 - 0.071
o 7.73 6.49 6.02 5.14 6.83 5.13 498
i 0.106 0.073 0.058 0.068 0.052 0.084 0.067
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