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Effect of Heat Sterilization on Milk Nutrition
by Hydrodynamic Cavitation
- Vitamin A, B,, Calcium, Phosphorus, Magnesium, Zinc, Fat -
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Dept. of Food and Nutrition, College of Human Ecology, Hanyang University, Seoul 04763, Korea'

Abstract

This study was conducted to investigate the amount of fat, vitamins and minerals in milk can be affected
by hydrodynamic cavitation since cavitation is recently focused on as one of the sterilization methods. Vitamins
(vitamin A, B,), minerals (Ca, P, Mg, Zn) and fat contents were measured according to Ministry of Food and
Drug Safety's Processing Standards and Component Specifications of Animal Product. Vitamin A & B, contents
decreased approximately 23% & 19%, respectively after cavitation. Minerals content showed no change after
cavitation. Also, P and Mg contents were reduced after cavitation to 2 mg/100g and 0.1 mg/100g, showing no
change. Milk fat content was 3.46% before cavitation and 3.41% after cavitation, displaying no difference.
Hydrodynamic cavitation process displays a possibility to replace existing pasteurizing method, as it does not
change vitamin or mineral contents in milk. Therefore, a more clear and systematic research on hydrodynamic
cavitation pasteurization is needed to distribute excellent quality milk and to emphasize physiochemical properties
and quality change of existing heat pasteurization process.
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{Table 2> Operation condition of ICP instrument
for the analysis of minerals

Parameters Operational conditions
RF power (W) 1,400
Nebulizer 0.8
Gas flow
X Plasma 15
(L/min)
Auxiliary 0.2
Ca: 315.887
Wavelength (nm) Mg: 279.079
Zn: 213.856

{Table 1> Operation condition of HPLC instrument for the analysis of vitamin A and B,

Classification Vitamin A

Vitamin B,

Capcell pak C
Column apee” p 18

(UG 80 4.6 mm [ 250 mm, SHISEIDO)

Mobile phase EtOH : H,O (95 : 5)

Flow rate 0.5mL/min
Oven temperature 30T
Injection volume 20 pL

Detector

UV detector (Ex: 340 nm, Em: 460 nm)

Capcell pak Cig
(UG 80 4.6 mm [1250 mm, SHISEIDO)

Methanol : 10 mm NaH,PO, & (35 : 65)
0.8mL/min

30C

20 pL

UV detector (Ex: 445 nm, Em: 530 nm)
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{Table 4> Changes in Ca, P, Mg, Zn of sterilized
UHT milk by hydrodynamic cavitation

treatment
Nutrient NHCTV HCT?
Calcium (Ca) 97.1£5.6°  97.1£5.8
Mineral  Phosphorus (P)  98.5£63  96.5£0.9
(mg/1002) Magnesium (Mg) ~ 9.5+0.2 9.4+0.2
Zine (Zn) 0.30.0 0.30.04

Y NHCT: Non hydrodynamic cavitation treatment.
2 HCT: Hydrodynamic cavitation treatment.
? Values are MeanS.D. of 3 replicates.

{Table 3> Changes in vitamin A, vitamin B, of sterilized UHT milk by hydrodynamic cavitation treatment

Nutrient NHCTV HCT? Decreasing rate(%)
Vitamin A (ug RE/100g) 45.045 34.336 23.774
Vitamin
Vitamin B, (mg/g) 0.0009094 0.0007338 19.309

Y NHCT: Non hydrodynamic cavitation treatment.
2 HCT: Hydrodynamic cavitation treatment.
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