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The Stability of Water-soluble and Fat-soluble vitamins in milk by Heat treatments

Jung Yun Hur, In Kyeong Hwang
Dept. of Food and Nutrition, Seoul National University

Abstract

This study was conducted to investigate the thermal stability of water-soluble and fat-soluble vitamins dissolved in
water and milk by various heat treatments. Vitamin samples were prepared by dissolving them in water and milk at
various concentrations, and were heat treated for 30 min at 65°C, 15 sec at 85°C, 5 sec at 100°C, 121°C at 15 min,
the levels of residual vitamin were measured by using HPLC. Milk samples were fortified with vitamins before and
after UHT treatment. As heating over 100°C, riboflavin in water were destructed more than 92% but fortified in
milk showed less than 20% destruction, suggesting that riboflavin was protected by milk components. Also retinol
heated over 100°C was more stable in milk than in water. L-Ascorbic acid and cholecalciferol(D;) showed a similar
destruction rate in water and in fortified milk. L-ascorbic acid was easily destructed by UHT treatment. Destruction
of thiamin and tocopherol was increased in fortified milk. Among four capsulated water-soluble vitamins, L-ascorbic
acid was much more stable compared with powder form. Nicotinic acid and folic acid either in capsule or powder
form showed a slight destruction by heat treatment. The results suggested that the fortification of unstable vitamins

such as L-ascorbic acid, thiamin, tocopherol and cholecalciferol(Ds;) should be made in milk after heat treatment.

Key words : water-soluble vitamin, fat-soluble vitamin, UHT-treated milk, vitamin capsule’
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AH 2087 AdEeistel AEATES  045m
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A &2 Arestd )

265nm UV ZAZ7|7F 523 HPLC(SHISEIDO
NANOSPACE SI-1)= switching valve systemo] 4
A9 AFoz 2Ee BN G 374A7)
AFEE AT 249 A wiA #FQA AFY g
ol A+ Capcell pak MF-ph column(4.6mm X 150mm,
SHISEIDO)o] ALESIT % #A #7255 wA)
A& Capcell pak Ci8 column(UG 120, 2.0mm X
35nm, SHISEIDO)¢|] AFZ-ES1om abxlat <l
BEAGAA = Capeell pak C18 column(UG 80,
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FES HAAY @ ARgAY FEPuH FE
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E& Table 122 YA
% 7F94FYES LILT, HIST 2 UHTY
HRLESE A7 2Ae Ausel vl goag
AU® F 4 w8yuge GAge Anum,
2nge 2% x7el 1gow A4S
Feteh 28 100CAA 527 7}
FEsel 0% el AAw
RICAA 1527 netERe del: 100% 33)

e AEgAY £84 wE

Table 1. Degree of destruction(%) in water-soluble vitamins after heat treatment

Treatment
Vitamin 65T 85C 100°C 121C
1800sec 15sec Ssec 900sec
L-Ascorbic acid 16.75+ 3.19 17.13+0.98 75.14+8.22 100.00 +0.00
Thiamin 8.98+2.72 322+047 4.44+051 34.83+2.63
Riboflavin 5242+ 3.40 62.86 +4.01 9222 +2.87 100.00 +~0.00
Nicotinic acid 3.03+0.87 6.74 +0.44 2.95+0.19 1.33+0.13
Folic acid 3.95+0.37 1.98 +0.33 5.41-+0.39 0.00+0.01
* EAAE 3VHE A BHFksd.
Sz e s A A18A #)55(2002) - 490 -
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e 20%~27% 7T&S visd A2 d3e
QA, 121ColA 1587 19 7HEEE del=
7bZko]l HAEE RO g Vel olde ZdelA
HEH AR 100C7HA = Hln3 Aol &
AT, 22 - 39ty FFAFRANANE A oY 3
A= Qcr e DE F2 A EAM HFHste Do
(AnzAH ) SEANAM FYse D(EAZAH
)9 ez EAF & Ao HHE ZHZ2
AHED)S Ae7td e g7t a2 gskent
100Ccs 121C9 =xANA Fgo] S
th 2y vl DE BlER A Brh g kEd
Aoz vtk vgd E F @40 M =2 ¢
A e «-EIZHAE olHEH I EE 65CHA
100C 7R 9 AZF-2% ZAddME 10% U<l 3
ALL Holtb 121ColAM 1587 nA7tEdE
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3. |fet UHT Alalfel dIerg! g2k Hlim

290 3eH LofA2FTEHAEL 0.10-0.90m/ !,
Elo}m & 02008mg/ !, YEZHHNE 0.8-2.6mg !,
UAHAE 03-20mg/ [, E22 0.01-0.10mg/ / ,EEH
E& 0.10-090m/ |, EFZHAZE2 02-20mg/ [, FAZT
AFEL 0.0001-0.0020ng/ | 2 A Yoo B
HoA BAF AH F WEY FFL LofiIE
BALS 345mg/ 1, EloPHl 0.34mg/ !, Bl REZPNL
1.27mgf [, VFAEAE 1.14mef [, Z2H2 Omgl {, ]
B%& 033mg !, EIZNEL 0.55mg/ [, ZEZAH
E(D3)2 00028mg/ 1 ol FHE= AR, 5 9
wslaglor Asty AFA] with FLane el

Table 2. Degree of destruction(%) in fat-soluble vitamins after heat treatment

Treatment

Vitamin 65C 85C 100C 121C

1800sec 15sec 5sec 900sec
all-trans-Retinol acetate 26.39 +0.36 2727+ 0.44 21.80+ 092 52.44+ 134
Cholecalciferol(Ds) 17.16 +1.23 11.54+0.38 26.05 * 0.67 43.38+ 1.39
a -Tocopherol acetate 7.72+5.09 11.12 * 2,04 9.08 +4.92 24.34+ 1.69

*2ARE WY ART AR
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Table 3. Comparison of vitamin content in raw milk and in UHT-treated milk

Contents of vitamins Contents of vitamins Degree of
Vitamin in raw milk in UHT-treated milk destruction
(ppm) (ppm) ' (%)

L-Ascorbic acid 3.449+1.738 0.812 +0.303 76.52+-0.17 7
Thiamin 0.397 +0.069 0.295+0.032 25.00+0.46
Riboflavin 1.265 +0.087 1.152+0.127 945+ 1.46
Nicotinic acid 1.135+0.213 1.085+0.170 4.39+0.80
Folic acid 0.000 +0.000 0.000+0.000 -
Retinol 0.327+0.145 0.327+0.159 0.00+1.09
Tocopherol 0.545+0.145 0.373 +0.199 32.73+1.38
Cholecalciferol(Ds) 0.028 +0.017 0.024 +0.018 11.59~1.08

* RARE NS P9 H4g%d.

dzzelHets A 4188 A5E002)
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Table 4. Degree of destruction(%) in vitamin fortified milk before and after UHT treatment

Treatment
Vitamin FRM’ FMBT* FMAT CFMAT®
Content Content DR Content D.R. Content® DR.
(ppm) (ppmy) (%) (ppm) (%) (ppm) (%)
L-Ascorbic acid 63.540 18.382+8.921 71.07+14.04 37.571+t3.851 40.87+t6.06 59.721+0953 6.01+149
Thiamin 1.095 0.655+0.293 40.18*+725 0854+0.389 2197+236 1.080+0.011 1.37-0.70
Riboflavin 1.569 1.280+0.079 18.42+5.53 1.431+0.052 8.77+3.30 - -
Nicotinic acid 13.169 11.356 +0.664 13.77+5.02 11.485+0.553 12.79+4.16 12.060+0.101 8.42+-0.94
Folic acid 0.116 0.110+0.003 5.17+254 0.111+0.001 5.17+1.12 0.110+0.001 5.17*£0.81
Retinol 0.834 0.785+0.028 588+t4.12 0.785+0.031 5.82+3.31 - -
Tocopherol 10.740 5.400+0.313 4972+579 5937+0394 44.72+3.07 - -
Cholecalciferol(D;) 0.037 0.025+0.012 3243+724 0.032-+0.001 13.62+2.84 - -

* FRM : vitamin fortifying raw milk
FMBT : vitamin fortifying mitk before UHT treatment
FMAT : vitamin fortifying milk after UHT treatment

CFMAT : capsulated-vitamin fortifying milk after UHT treatment

" D.R. : Destruction ratio (%) compared with vitamin content of FRM
¢ capsule contained L-ascorbic acid, thiamin, nicotinic acid and folic acid only.
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