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EXTENDED SHELF-LIFE (ESL) MILK

ESL milk is the type of milk most recently introduced to the market. ESL represents the
shelf-life of a chilled distributed product extended beyond the limits of a conventional
pasteurised product present in a specific market [11]. It has a refrigerated shelf-life of
15 to 60 days, depending on the raw milk quality, ESL technology being used, type of
packaging and packaging system used, extent of post-processing contamination, and the
temperature during post-processing, storage and distribution. A shelf-life of > 35 days
only can be reached with all these factors being optimal, including storage at <6°C and
preferably at <4°C. ESL milk is produced using a heat treatment process which is in-between
pasteurisation and UHT processing; or by combination of bactofugation or microfiltration
and pasteurisation, where the latter process step is there to assure food safety in all
circumstances and therefore to meet legal requirements [11, 31]. The microfiltration
process includes a high-temperature treatment of the cream (110 — 125°C/3 s,
the bactofugation process a similar one of the bactofugate, if it is not discarded. The

shelf-lite extensions depending on the technology applied are shown in Table 2. There are
no standard temperature/time conditions for ESL processing, but treatments in the region
of 120-140°C for 10-1 s, most commonly 125-130°C for 6-2 s, are typically used [11].
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(Bulletin of the international Dairy Federation, 516/2022)
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2. %[, 21 CFR Part 131, Milk and Cream, Nov. 7,2023.

(1) EX##E:

HERKAH: ATHRAAGA G ERERRZWEZ)E, &
7 280° F (138°C) U LwmETHAEZ D2, UAFELBREHGT
A KR TR &

(2) EX&AE:

21 CFR Part 131 (up to date as of 11/07/2023)
Milkand Cream

21CFR131.3

§ 131.3 Definitions.
Cream means the liquid milk product high in fat separated from milk, which may have been adjusted by

(a)
adding thereto: Milk, concentrated milk, dry whole milk, skim milk, concentrated skim milk, or nonfat dry
milk. Cream contains not less than 18 percent milkfat.

(b) Pasteurized when used to describe a dairy product means that every particle of such product shall have

been heated in properly operated equipment to one of the temperatures specified in the table of this
paragraph and held continuously at or above that temperature for the specified time (or other time/
temperature relationship which has been demonstrated to be equivalent thereto in microbial destruction):

Temperature Time
145 °F! 30 minutes
161 °F" 15 seconds
191 °F 1 second
204 °F 0.05 second
212°F 0.01 second

1 If the dairy ingredient has a fat content of 10 percent or more, or if it contains added sweeteners,
the specified temperature shall be increased by 5 °F.

Ultra-pasteurized when used to describe a dairy product means that such product shall have been
thermally processed at or above 280 °F for at least 2 seconds, either before or after packaging, so as to

produce a product which has an extended shelf life under refrigerated conditions.
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10 3 <1 <1 <1 <1
11 15 <1 <1 <1 <1
12 4 <1 <1 <1 <1
13 3 1 3 3 5
14 2 <1 <1 <1 <1
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1. #[E, 21 CFR Part 131, Milk and Cream, Nov. 7,2023.

(1) EX##E:

HERKAH: ATHRAAGA G ERERRZWEZ)E, &
7 280° F (138°C) U LwmETHAEZ D2, UAFELBREHGT
A KR TR &

(2) EX&AE:

21 CFR Part 131 (up to date as of 11/07/2023)
Milkand Cream

21CFR131.3

§ 131.3 Definitions.

(a) Cream means the liquid milk product high in fat separated from milk, which may have been adjusted by
adding thereto: Milk, concentrated milk, dry whole milk, skim milk, concentrated skim milk, or nonfat dry
milk. Cream contains not less than 18 percent milkfat.

Pasteurized when used to describe a dairy product means that every particle of such product shall have
been heated in properly operated equipment to one of the temperatures specified in the table of this
paragraph and held continuously at or above that temperature for the specified time (or other time/
temperature relationship which has been demonstrated to be equivalent thereto in microbial destruction):

(b)

Temperature Time
145 °F! 30 minutes
161 °F" 15 seconds
191 °F 1 second
204 °F 0.05 second
212°F 0.01 second

1 If the dairy ingredient has a fat content of 10 percent or more, or if it contains added sweeteners,
the specified temperature shall be increased by 5 °F.

(c) |Ultra-pasteurized when used to describe a dairy product means that such product shall have been
thermally processed at or above 280 °F for at least 2 seconds, either before or after packaging, so as to

produce a product which has an extended shelf life under refrigerated conditions.
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(i) B At B (8] - 05 & 4 6 DU F U R

(D . GD A GiD) ey b AR = i 2 A FE 5 L B AT A M
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HLE, MEELRRELENRIE, AREERILE, EHEETE
oM fn kg H 5 (HACCP) BN 78— 4,

R X # A

()  ahigh temperature for a short time: at least 72 °C for 15 seconds;

(i)  alow temperature for a long time: at least 63 °C for 30 minutes; or

(i)  any other combination of time-temperature conditions to obtain an equivalent effect.

ELL http://data.europa.eulelijreg_del/2024/1141/oj

EN

The treatment referred to in (i), (if) and (iii) shall ensure that the products show, where applicable, a
negative reaction to an alkaline phosphatase test immediately atter such treatment. When the alkaline
phosphatase test is not suitable to demonstrate the effectiveness of the pasteurisation, such as
situations where products are derived from non-bovine species or separated in different fractions
before being pasteur1sed food busmess operators shall be permltted to prowde the competent

on hazard analysis and cr1t1ca1 control pomts (HACCP) prmclples in accordance with Art1c1e of
Regulation (EC) No 852/2004.;
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B, % zATeE&ELE2IE & A EEE R E Y (Troise et al.,
2015).
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#~ (Fissazione dei valori massimi di furosina nei formaggi freschi a pasta
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of maximum values of furosine in fresh pasta filata and in milk (raw and
pasteurized peroxidase-positive). M.D. 2000. Ministerial Decree 15 Dec.
2000, Ital.O.J.n.31,7.02.2001) . Bk % & ¥ & B <10 mg/100g & & i
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Other changes which are not obvious to the consumer include alterations to proteins
such as denaturation during heating and lactosylation, dephosphorylation, deamidation
and cross-linking during storage [36]. The extent of these changes can be seen from
electrophoretograms of fresh and stored UHT milks, which are very different. Lactosylation
is usually measured in terms of furosine, a derivative released during analysis by acid
digestion of lactulosyl-lysine, the first stable product of the initial Maillard reaction
between lactose and lysine. Lactose is changed through epimerisation to lactulose during

Reating, DUL 1Ittle rturtner change occurs during storage [37]. some water-solupie vitamins
are destroyed; however, the levels of destruction are usually less than 20%; exceptions
being vitamin C and folic acid, which experience higher level of loss, particularly during
storage. The loss of vitamin C and folic acid is very dependent on the oxygen content of
the milk. Vitamin C content of milk in general is not important from a nutritional point of

22 AEIEAI S HmPBREBRIEDH

EEHTERAEZA
ARM 2 E R, EE
Renterghem and Block, 1996), E K £ # L (75°C,
# £ 6~7 mg/100g &

£, 2012),

HAE, JLFEAF xa
% A 2~5mg/100 g &
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& & i (Resmini, Masotti et al., 1992,
15s) FRAR & E R
B Jf (Pellegrino et al., 1995; Wang et al., 2010, 7} 3



Mayer % 38 A F| T 7 47 _F 89 71 #A[F & B2 Fr A& F= #LoK 09 ESL 4 47
HAT AT, AL 4 F 4 10 ~140.3 mg/100 g & & i (Mayer et al., 2010).
Kallionen % #f % ESL L i F X B X LI, IRAK 2 & N 20~50
mg/100g & E i, mTHACKFTEH FRAK &=, EXKT UHT 7+
WA & E. ESL ILP AR & 2\ 10 mg/100g & & il £ & & 7 14 260
mg/100 g & & i, WEAURA, EEEZFE A EHBIZ 3 ESL 7 4 7 #
7 47 89 A # # € (Kallioinen and Tossavainen 2008).

K AR T &4 FREAR S EGFHE, 2012)

AmIsy WEMRSE (mg/100g ZERAK)
75°C/15s 6.04£0.33
85°C/15s 6.91:£0.02
95°C/15s 9.92:0.11
125C/15s 37.05£0.94
137°C/ds 118.59:£2.32

2.3 I LIIESEIR4ER
HEHELKIHEEE N 115°C, 20s 7 120°C, 15s, I = 5% F 4
LI E &% = 1L Bl 45.6g/100g & &, 6 B L2 M aaimEk.
& & B KRB LIS ESEL

HR%mS TZ8% HEEE (mg/100g EER)
819030001-2 115°C, 20s 29.2
819030001-3 115°C, 20s 31.7
819030001-4 115°C, 20s 28.3
819030001-5 115°C, 20s 299
819030001-6 115°C, 20s 29.3
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819030001-7 115°C, 20s 28.1
819030002-2 120°C, 15s 41.5
819030002-3 120°C, 15s 45.6
819030002-4 120°C, 15s 42.7
819030002-5 120°C, 15s 40.4
819030002-6 120°C, 15s 40.9
819030002-7 120°C, 15s 40.2

i # R E S6 B A 100°C E 140°C, B 18] 5 [E A 4s-15s 89 T T 7 4H &
AR BB AT I E, RAME RAF/NT 100 mg/100g & & i, 54 B wl
T 2T BE K

& R B o et 18] A iR R T e TR 52

The) mITZ REER (mg/100g EAR)
12.5
1 100 C, 155 19.0
11.4
26.0
2 105 C, 155 20.0
13.8
3 110 °C, 155 36.9
59.5
4 115 °C, 155
37.9
5 120 °C, 9.42s 67.5
43.1
6 120 C, 155
79.1
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7 136°C, 4s 64.7

8 138°C, 4s 75.1
9 140°C, 4s 93.9
7 Hfth
FRERR
R e m B & E ERI/NE EBEMIARE R EURE R E,
Bl AR

P LR AR R W IR AR A, RT DAEAR A E A, R A
WG RS, RIEEEZH BN, HARSE RO R E 5 w4 8
FRAH AR B K

SN

LA (1) -

B RETEETR 274E3 A 20 E HERAS 10 2)

MEET L (BW4. $E4BF)

1 BEGBREETERL . AR TIT > TV 5 EEOKRE R
ErEMHCETT 5.

2 WEfE ro 0 g 1R TRLU . UEZMEEGTIT 2 TL 5K
DA 2 EFECETT 5.

3 KREEE. REKHEETLOTHAZER2ELLCT AL
D, TRE. TREEE . T RERL FoXF AWM GBICE
¥ 5.

R EE (D -
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LR RS KIBE R, B #AT 8y 5L I R W R IE R

2. B T 0 BT ko, TR HATH KT R B R
W AL

3AT AT AWIRE . REHE, WRAKAHNERE, & W
RE” « RERE” . “REWHE” FEXFRE R H k.

= WBEENERI AT, SRR, RARLZFFICIUE, FHARY

25 am. HEWMEMESHE.

(—) HIGWUERI 4, FRRE

(BERAELAESREATN) WHREELE, FAEALEIRRE
FLEy A TR & FE, BRI EE M 100°C £ 140°C, B A 3% Bl A 4s-15s By
I T EHA, *ARE R 5 8L By o AT 30 9E, 14 B B8 Mg 230 4 A
M, MEM S R 2H/ANT 100 mg/100g % & i, /6 Bl L2 M 8irm
Ko

(Z) HARZFISIUE, MEAWAFEE. HSMENESYE

ATHZE (BRAEFFILEFEATN) , FEREAARETT
BRI, TRBIESFRK, XBRAKRSN, REEZNTHREG
KR E . AL GB/T 1.1—2020 (FREN TIESN £ 1 #H4: 7
AL AR B S5 AR o AL ) A 5K BE SR S 1 T A

AXHRILT Gl e, ZRERTRERE, IS REEAY
W SE R IRE, MEMR R ARA TAEEERELES, MEAWHET
EFERHEFEAATE, BRTZZEFN, AEREREEFH &R

EAR @R e RIE,
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. SER. ESNERIFERKRATHISEEER, SESN
AV ESMEm . LA XRBIEXSLE B

g2, ERMmESFRARE, TFTEMAEARAAZEN LT
1k,

I UEFRREARMERRR, UREEEN5I AESERH
ElFRE MR, FULRARR A EFrRrERRE .

g2, BRAHER (MEREFLEFHAFN) HEXHF, K
AR T RAT A AL

N SEXRER. ITBUEN AR EXIRERN X &R

AXHE (REZ2E) M AKFEREZLE) AR, 53
THEE., EATEFMETERTFR., AR ZEEF TERMERF X
FAE BUR, BEMAE, PAPITERAEE AR EM TR E, 54
RENEF R A E R R, EAFBCREA P E — ey R,

+t. EXSEERILEZ K
AXREELBEF T FEEATEE L,

I\ B REFBB XA
2%, RRAEEGARARNER RHTA,

v BITAARAERNEK, UARABLRIEN . KA. SERAR
Sciite B EARY 2 IS HE e E I

AXHARWATIATE, HFTY A REXZE, RPAKREREN
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ANE =22, IR 8 B RS K 58 M 7 A o 38R A ST\
TR Z —, B VR AR A 1 5 AT W AT AT A 5K 76
flEAX 2 AT RAXEFHEREFILRENRT, EVRLAT
B EE BT R AT A B m R W AR LA R A AT .
BRI, WRATEN 2R KM VUK AR E BB 5%
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