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Determination of phosphorus in whey protein fortified powder by microwave
digestion-spectrophotometry

WU Li-Zhen", LIU Hui-Tang, QIU Tao-Yan, CHEN Jun-Hong

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a method for the determination of phosphorus in whey protein fortified
powder by microwave digestion spectrophotometry. Methods The whey protein nutrition fortified powder with
nitric acid was added in graphite digestion apparatus for pre digestion, and 30% hydrogen peroxide was added after
cooling, and then digested by microwave digestion instrument. After removing acid, the sample was transferred to a
volumetric flask and the volume was fixed to the scale. After adding ammonium vanadomolybdate reagent into the
diluent, the sample was detected by ultraviolet-visible spectrophotometry. Results Phosphorus showed a good
linear relationship between 2—15 g/mL, r’=0.9997, and the average recovery rates were 95.00%—101.20%, with
relative standard deviation 2.0%. Conclusion This method is simple, accurate, safe and reproducible, and can be
used in laboratory for the determination of phosphorus content in whey protein fortified powder.
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A B —E MR, Bz i 7R AR b I 8 =2 i 2
MABALEIAR(6 moL/L) 2 ¥, T AR B =
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AU, i3 7 2 o A

FLIE & ERSR A S L2 A 0 4 s SR O ke i 2R
FIR, AN AR T AR R 2 —, A 36T Ak
W Z R RE, BRIz B, B
TR VB IR R AL 0 Ry B O 0 E TSR A A b . ARHE
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HEFTRTALFE, DASHTE 43 et B ekt L3 B s R AL b o
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UV-2450 5850 a] WL 435l 0 BE 1 (H A B HeA AR A R
23 w]); Ethos one fUil i fif X O8I 01 38 23 v ); DS-360
A1 BT AL MAR FH AR A BR 2 |D); BS224S HLF R
- (it AR R R 2 A A o

AR — U (LU =99.0%, | Z- T i I BHH A BR A
H)); AHMR . 30%it AL . BRRR (RS al) . IR . fml
BREE . HHIEITE AR (Al (T AR T, S
KR Z 20K

FESR SRR 7 BRI AT B A ]
22 EWHE
221 ERBA

BREAFRHER £ MR AR E 45 R (50 pg/mL): FRELLE
(105+1) °CHET Z {8 & (YRR — S8 AnifES: 0.2197 g, W F
400 mL /K, I 8 mL iR, ©AZE 1L.

B o T 2 AR O BB Y bR o A A TR
(50 pg/mL)0, 2.5, 5, 7.5, 10, 15 mL, 4% A 50 mL
FEHP, A 10.00 mL PR IR, FKEREZ
B R RINBRER R P B E I 0, 2.5, 5. 7.5,
10, 15 pg/mL. Z M GB 5009.87-20162: HilAR i h 42 .

PUHRR BN . MR R A2 g/L): 2 GB
5009.87-2016'fie il
222 HSLATAE

O &

OB A% FRBGRAE 0.5 g TN E s, mA

8.00 mL fifR, 110 °CHIIHf# 30 min, HARJEIA 2.00 mL
30% H,0,, T Chwith, Hasfb &k 1.
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Table 1 Setting parameters of microwave digestion temperature

1 1500 10 120 5
2 1500 3 150 5
3 1500 3 180 10

MR TERUR R RIR O, FRHME AR HEZEHE,
FAVEHAB AL E 100 mL B, k=2
VRIHIRAE, TRIRA I FReapr ., T i $AeE ik 22 e
LR 4 1.0~3.0 mL, FREALBAKEB ERE
25 mL b, RAIRH, PP a A .

OB SV I

W U 1 mL F 50 mL A&, mAEsKE, 2
W A EEmFE AT g/L), A 10.00 mL PUEHER £ R,
K ERZBZIE . 1E 25~30 °CTF WA 15 min, JH 1 cm 1
I, TP 660 nm AME TG . Phas FERIAE .
PR £k b AR RE IR TP TR
223 fHE LR

FEALHIIN 3 #PLE R SRR, 4 A o
A GB 5009.87-20161)5 32 A ff 31 A 5 I A0 BRAE &,
W PLvE B A B TR A B 0 &, T AR 22 .
224 ABEEE

TEERBFLEEAESFERMAR 6 0, % 2.2.2 REEH
FOTIRAC AR S, KA S, O AR R AR v e 2
(relative standard deviation, RSD).

225 AREIK R

TERRIL O IRE S, BTk fE T, s34, B
34, TR oSS AN 5000 pg/mL BT
FRAEREAO 1.00, 1,50, 2.00 mL, fIFRES35IM 5.00, 7.50.
10.00 mg, FHZIRATE 2.2.2 BIANIET B FATHAE

3 #R55%

3.1 ZMXFR

W& Mk R Y=0.03382X-0.00107, £ #k
2~15 pg/mL Z A B R R, Pl 0.9997, 1H
FHZ 00 FLIE 2R VB SRRk b ) & it
3.2 HWUHRAMEZMR

I/ SIN=3 115 7 ¥ K B (limit of detection,
LOD), S/N=10 4 & & BR(limit of quantitation, LOQ)H1{F
M LG (SIN), 13204 ikke H R 16.6 mg/kg, &R
55.3 mg/kg, Ik REBIER
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3.3 EFEZR
HER RS R IR 2 R R, G 2 5 GB
5009.87-2016 HF it 11 5 ik I FL 8 1 B SRR AL gk
BRI ZETE 1.3%~2.4%2 18], UiBi% 05 B vEm R =,
FHEAAR
3.4 HBEESE

PRI IR 3. 45 IR, EEE 6 NI E
8 FE o AL 1Y FH X PR VE I 22 (relative standard deviation,

RSD)H 2.0%, i BHIZ 7 ¥ BA B ik 2%
3.5 mEREYERER

TR I s SR L3R 4, B R B T AR SRR A
$90.5 gBF, IE R BE(E R 6 ng/mL £ 45, 7F 80%.100% .
120% 3 PDESIZKT AR R T, AR IS R 8 R
S AR HR B B4 TR SO R R 95.00%~101.20%, RSD
2.0% BEHTZ I X FLIE 2 1 E SRR AR Bl 1 2 10 e B
A
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Table 2 Accuracy experimental results of phosphorus

NN v p EALEIRFL FARFR ITREN RN A 5 28 &S is o] 2
(pug/mL) /mL /mL /mL (mg/100 g) /(mg/100 g) /%
0.5053 6.0736 25 2.5 50 600.989
BT 600.34
0.5053 6.0605 25 2.5 50 599.693
1 2.4
0.5125 6.3700 25 2.5 50 621.463
T 1 TH i 614.35
0.5247 6.3723 25 2.5 50 607.232
0.5145 6.4404 2.5 2.5 50 625.889
T 626.71
0.5132 6.4409 25 2.5 50 627.523
2 1.8
0.5002 6.1485 25 2.5 50 614.604
T 1 TH 615.69
0.5006 6.1751 25 2.5 50 616.769
0.5189 6.4914 25 2.5 50 625.496
T T i 640.20
0.5169 6.4842 25 2.5 50 627.219
3 1.3
0.5001 6.0736 25 2.5 50 618.336
T 1 TH 618.71
0.5003 6.0605 25 2.5 50 619.078
*3 WHBEEELIRER@N=6)
Table 3 Precision experimental results of phosphorus (n=6)
. . \ W 25 355
o WERe  KREugml)  WCRRRUmL  RREEABUML  BERARUmL  DVERRPRER e,
(mg/100 g) /(mg/100 g)
1 0.5869 7.7150 25 2.5 50 657.267
2 0.5679 7.4122 25 2.5 50 652.597
3 0.5636 7.0748 25 2.5 50 627.644
644.20 2.0
4 0.5425 6.8266 25 2.5 50 629.180
5 0.5653 7.3220 25 2.5 50 647.621
6 0.5739 7.4709 25 2.5 50 650.889
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T4 ARERIELEER
Table 4 Results of adding standard recovery tests

P Prkfie/g W /(ng/mL) DA HE St /mg SR IFR EE/mg /% RSD/%
1 0.5236 10.5326 1.90 2 95.00
2 0.5211 10.5912 1.95 2 97.50
3 0.5136 10.5821 1.99 2 99.50
4 0.5412 12.0121 2.53 2.5 101.20
5 0.5302 11.6954 2.44 25 97.60 2.0
6 0.5214 11.5879 2.44 25 97.60
7 0.5412 13.0058 3.03 3 101.00
8 0.5469 13.0041 2.99 3 99.67
9 0.5463 12.9663 2.97 3 99.00
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