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Application case of continuous flow magnetic induction electric field

equipment in milk sterilization
Zheng Zitao', Xue Liping' Zhang Lingtao!, Yang Na'?
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Abstract: Milk is packed with nutrients and is a rich source of high-quality protein, vitamins and
minerals. At the same time, it also becomes a good medium for microbial growth, so it needs
sterilization treatment in the production process. At present, heat treatment is the main milk
sterilization method, although it is effective in killing pathogenic microorganisms, but high
temperature will lead to the loss of heat-sensitive nutrients. Induced electric field is an emerging
physical technology that uses the principle of electromagnetic induction to enable food to handle
microorganisms through thermal and non-thermal effects without contact. In this case, induced
electric field was used to treat whole milk, and its killing effect on microorganisms was studied,

and compared with traditional heat treatment, so as to evaluate the changes of main nutrients and



physical and chemical properties of milk under different parameter conditions, and provide
technical reference for the application of induced electric field treatment of milk products.
Keywords: Induced electric field; Whole milk; Pasteurization; Confocal laser scanning

microscopy; Sterilization
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XFF BN H3 (Induced electric field, IEF) A3, M54 (20 £ 1°C) LA
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(L/h) (V/em) 0
E300-4 300 4 196.2 11.11 45
E300-6 300 6 130.8 11.11 36
E300-8 300 8 98.1 11.11 33
E400-4 400 4 196.2 14.81 69
E400-6 400 6 130.8 14.81 54
E400-8 400 8 98.1 14.81 47
E500-4 500 4 196.2 18.52 95
E500-6 500 6 130.8 18.52 87
E500-8 500 8 98.1 18.52 64



CHo64 -- -- 98.1 -- 64

CH69 - -- 196.2 - 69

HTST -- -- 15 -- 72
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F4 FPERPREYORELR
ZH pH Conductivity L a b AE
Control  6.68+0.01 a 6194+18.66b  75.56£0.02b -1.23+0.02 ab 3.88+0.04 a -
E500-8 6.70+£0.00 a 6245+69.86a  75.53+£0.04 b -1.28+0.02 b 3.66+:0.06 ab 0.22
E400-4 6.71£0.01 a 6254+18.57a  75.64+£0.02 b -1.284+0.01 b 3.50+0.09 b 0.39
CH64 6.71£0.03 a 6193+£20.68b  75.72+0.07 b -1.19+£0.00 a 3.61+£0.02 b 0.31
CH69 6.73+0.01 a 6165.5+6.65b 76.18+0.01a -1.20+£0.01 a 3.55+0.03 b 0.7
HTST 6.71+£0.03a 6147+42.12b 76.40+0.29 a -1.184+0.06 a 3.55+0.25b 0.9
100 A B a5, 08 ¢ 94. 4
‘96. D i E . F i
E 60 |- 28, 82
= ol 904, 20 1506. 03
R (nm) I HE (mm) ‘ It}fi (rm) .
3 HiRKESmE, A, WHB4H; B, IEF500-8 2H; C, IEF400-4 4H; D, CH644H; E, CH69 4H; F,

HTST 4.
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ZH Control E500-8 E400-4 CHo64 CH69 HTST

i 85 2.2840.17a  2.26+0.12a  2.35+0.08a  2.28+0.01 a 2.30+0.14a  2.35+£0.00 a

ALEH  040+£0.03a  0.38+0.02a  0.37+0.01a  0.37+0.00 a 0.35£0.02a  0.36+0.01 a

SDS-PAGE HLyk &5 (K 5)EoRr, fEERJRAEISEByksLsth, & a2 mEa BE
ESE. EARBIFEH, RAXTERAIA CHo4 4L L T RimE (146, Ui IEF FUKIE CH Ab¥Ext
HE B MALSS . T 0 7 RSR B AN (8] ) TEF, Ab S A=W vh P g el . 3 B R i
Be/lhe BSRUL, 7E IEF IR E I REA Z (M A M B0 % 2 5 .
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XA (R 5, E400-4 2H(14.81 V/em) H)sk Ui B 2 2L B 5 6 B2 22 4k, 1 E500-8

ZH(18.52 V/em) H) ek il B9 2RI & SIS 1 n, X Mg in T 58 U5 BR] T o0) B B A R K AE B

Rio B IEF (E500-8 4H, 18.52 Viem) T, SXF MM HTST HAHLL, RAER . Bl

/

2R AR ERRNFEAEAR S ERETH R, HRRNTEZ RS ERA TR BEAR.
PRI AN Z IR & B AL S AL 5 S BT R B . 3750 B 1 S A B U 1Y) 2 B TR AT e A
B H - 8 PR LA SR 1 RS A K 2 1 (B OK AL S R ) 2 1) 25 0 R T A
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®5 TERLEESTHFESEERSE
B IER Control E500-8 E400-4 CH64 CH69 HTST
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REAR 1.54£0.00ab  1.56x0.03a  1.49£0.03bc  1.47+0.01c 1.47+0.03 ¢ 1.53+0.03 ab
BRI 5.49+0.02ab  5.59+0.03a  5.49+0.07ab  5.49+0.03ab  5.43+0.05b  5.49+0.08 ab
22 R 0.09+0.02ab  0.08+0.02a  0.09+0.01 ab  0.08£0.00ab ~ 0.07£0.01a  0.10+0.04 ab
HAR 0.1240.01ab  0.15£0.02a  0.08+0.01 b 0.09+0.01b  0.10£0.01ab  0.13+0.04 ab
H&R 0.44+0.00bc  0.44+0.01 bc  0.44+0.00ab  0.45£0.00ab  0.45+0.00 a 0.44+0.00 ¢
TNRMR 1.76£0.01 a 1.74£0.04 a 1.75£0.01 a 1.76£0.02 a 1.72£0.01 a 1.75+0.02 a
FHAR 0.46£0.02a  0.44+x0.01ab  0.43£0.01b  0.42+0.00b  0.45+0.0lab  0.43+0.00 b
2R 0.570.01a  0.59+0.01a  0.57£0.01a  0.60£0.04 a 0.62+0.05 a 0.42+0.22 a
% R 0.13£0.01 a 0.14£0.03a  0.1340.02a  0.12£0.01 a 0.16+0.02 a 0.16+0.02 a

et R 0.05£0.03ab  0.02+0.00b  0.02£0.00b  0.03+0.00 b 0.06+0.02 a 0.03+0.00 b
AR 0.19+0.01 a 0.18+0.00 b 0.18+0.00 b 0.18+0.00 b 0.19+0.00 a 0.18+0.01 b
HAMR 0.03+0.01 ¢ 0.5+0.03 a 0.23+0.04b  0.31%0.13 b 0.23+0.15 b 0.27+0.04 b
ORI 0.174£0.02a  0.15£0.00a  0.16£0.02a  0.18+0.01 a 0.18+0.02 a 0.18+0.01 a

KNAMR 0.09+0.04 ab  0.12£0.02a  0.08£0.03ab  0.04+0.00b  0.08+0.03ab  0.06+0.03 ab

S R 0.11£0.02a  0.13x0.0l1a  0.1120.03a  0.08+0.00 a 0.11+0.02 a 0.09+0.03 a
R 0.14+£0.02 a 0.13£0.01a  0.14+0.01a  0.13£0.01 a 0.14+0.02 a 0.12+0.01 a
SRR 0.26+0.04a  0.12£0.08b  0.17£0.00ab  0.17+0.00ab  0.23+£0.03a  0.19£0.01 ab
i 2 R 0.49+0.02 a 0.50£0.04a  0.49+0.06a  0.44+0.02a 0.48+0.01 a 0.48+0.02 a

MBS IR 12.1440.19b  12.56+0.13a  12.0540.26b  12.04+0.15b  12.18+0.2ab  12.05+0.06 b
3.4 F Yyt
Bl 6 Bon T B S 4°C A7 IR LV S B 2. BT IRRM PRI aa B vE S, R
WK A PR AL BEANBE 2 4 K o (R, BEE R A KRS, Bvs S EORWS . TEF500-8

A HTST AW a5 RARRL, SRR AEKBAAALL. W 12 K5 % LA S
Log, FWWEY 2z 42404, SR, 5 HTST AAHEL, TEF400-4 20K A 0 4 5 30 4E K
T#)6 K, 1XFKW IEF400-4 753050 P A K 7 TH /& 21
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