ABM Clinical Protocol(RF5 o}7ldr] oA T2 EF)
#8: Human Milk Storage Information for Home Use for Full-Term Infants
(#8: ShatolE sl 71 U 2 f A HRB)

E® TZEF 200499 39, MA 1 201049 39)

mprR R T HEE BT JE 982 1Y
QY TREFE WU Hojr). o]E TREFS K
F Ge B oln wEFl Az} EE T e WHE Jrehs AL o
Aol Qojs AW fAe Hae me g g FHF Aol

Al 7

subel BFow HAFFRAE oplsh Weld Aulel & AR glom, anth: ogEe] d4E Aol

EA GlE A WA, BH 5o ofR 2 A4 Bad Bert o gel dvh Bais 4TS g4

e A& BET waalt BHe ok Aol WA,

A e JFaW o ofe Fiks @ FAF BAW, Tvlelos, Zzulelods, We FA

HEEel Bol Qi ANT ool AFolth wate] weh o5 JYas} AP LAE F VI WaE

Shu, 9k 22 ksl AgRemA A FH7k Bbssu U A 2¢ T8 5 9w ool

A9 G2 2 5+ dvke DA% FRI Ak AF BiE S5F 542 G4 QFFiud S99

Job Aol 718 mFo] At

2 A &Y

LA A7) Aol $4 B wrR £2 gAY, o He9 melx fow B glo] Ab EAAAR
ool @tk AFHA R Loz moleast MRS §7, 1 odd Ayl FuE £ Ak AT
Aol W2w §% A Aol ¥ AU mit Aol o B@ g wa) wy F Aol @ F4% L,

g ghao] o ki

2 Eolu #E/1E A% B & Utk K57 A9 0§, 45 s, A9 A2, Y £F 259 45
AR, A AR, WA 5 olel 8iu paslel drh 48 PPoR £2 /el An #57]
AzAS] AN #5718 ARAHA 450 £om AL AE dol mek Bi ool Aol gl
A0® delA ATk ERFDN §F7] AE A FFE BR AW BEE 2R & AT A3} Aolrt

fle Aom v’

3. A% 8715 WHrkskrl Al of# A7 FAEAY feok EdzEdde &7 29
F2 0 G B O WIS REY A9 Aot e WP o mA= FFo] Hd o R vEsh]
Zeogddl &7 Abge] WYgEEEd A FA AT AaE0%)et Aws B HA &=
Zejold ol Feieh vlastol s W xS 9 X AEY AT et Bl At F
o BfE Agshs A videl 7ol AA edd 9F sheAdel AVIHATEY webA, R4 Aol
ol &= mid M Hustal, oD g lofoR ahH, nide] EAfo] & AIIA @& ol Easjor 3
2l 8719 A= AE Aol AVHEANG e st e EEkaE 80 = 5 Se
H2ds A Ad 871 ddd wdEdR 3 Fe vds AEd A7 denm ARgS
TaloF ghrpt

El

4. B Bg 875 A0d FAow vk m=AR v Ee] dol A AY A7 do] grow drkt
AAZE glod, B =& AHEshs Aol ¥ un



5. 4 A7 AAE W Ag ver ¥ gee nd de
9 o999 bsge gkt

s
g9
)
M
o
L
9
Ho
H
4,
rlr
N

of Hlsh A Aol
6. 2 A7) Aol fHFE S Bast g

L Ws & g2 A210-290)0AM HdstA Bad 5 ok Agvid 75 3o A8 A 3A A0

QB Ul Al 4o o wElx = A3 do] Hrh 27-32C wWele] Aolgd, 3-
ol AFAIZFY Ao} 2B wj - ALLEA FEFdH] Aol =3 A Aol W

>
rlo
o
>
@
oo
>,
)
2
=)
o,
N
N
olf
]
Y
o,
-

2 2% ofolxula gt We BRololse] a@el: Swel 15TAN i my Aol vl Bow
A7E F3 =BTh Hamosh HF ANEY A7 AToM AR Ak AF FHo| 2Ade], BiE

W AR B o] A%Ee] 24
3

4, FF3 EFE YEIH(A4T~-200) 3370E oA <td3t Row dHA gt EHE Jdssds
durd o= HEN A E B, TEUA, AW, @i, F9, ok, WISEEH, oAl FgEAYS
FAATEASE Wy oAy Ayl o] Ay WEFE HEF C7F A3 giastes zo=
gEAqur*® Ax 65 7F W i U Alg FAS EAVF §5 &= dow dEAuS Y Eio
A 23 Aol

[ ]
Kol
=

fd

ot 1% o

=l ARFE oFow A Folok @k A%
Aok frobelol A = Folehw, ofrle] o] B 7| %8) ool @tk frobelelA
HEd o 2 60-120mLolt). wahA, BHE 60-120-mL @92 HASI= Zo] &

d

6. olv] AFHYY B LA A EobAE AL w7l 98, BER A2 v PP T PEaad
SR Bh AR A 2e WA 49 o e wadd Bl Woss) el g Eoh

7. AE Ater Fadke as]l Al ds wiol, AFE Rfrel WAyl gte] Wid 4 Qv
olgigt A Halli= oly], 53 moprt EiE sdlete H E=s FH, di7b HA 2oy ®® ou
oIES FRHE AFYE FE Utk Zax E4o] 2AFY] wite S 40T oY d9e A AsA
ek
B myk AR ko] el AlAlEo] Stk
¥l E{ B2 A%

Bt A |5 Hd ¥ By 7110
AL 16-29°C | 3~4A|zte] H A

w9 A 22 st 6~84%F 7Hs
Wy < 4°C | T2A%Fo] FHH

o S E ] 23 3ol 5-8% The
Y 4T | e7hde] HA

12NE= 7




ol

=

“BEN
j

[e2]

= 2
2o}

Sk ¥t

]":]'.33

0]
yul

1

R

o]
gas o
#o]of

F7HA] 2

ol =

NEEPY

A
Aol Al ARt

1

L

L

=

ojE2 o}7]

=

w]
o] Qo ol

y$w A eaEd o)

=

3]
T ol g3} W

=
=
7

2l

=R
Aol

y

o
2

2

1
o

&7
AR} Ae

-

A,
N =

=

<

[¢
AdH oz HH

«

FohO A E W

L
N

o] sl o

R

A A

sl o3

S

%t}
79

€

A 2o A
B A g el A
7}

77@__

3.

7+ o oF Mo T oF ol °TAd g ®AET o
55 X T T e AM%WQW 55%1
T < "o g s
® i e e M D,
s o T Mo = N %) oF T o W = < om P
0 ) o~ - O] ==
7 wsgs ey FEEET . T H
To W o] 1 ok mo T M = o_ﬂ] ™ % = gr
= 5o om oF = o]._z,f o S nl| MWL
i R o = K __ 9
OE G _H,ur\aﬂ }:iwmo uTU udﬂ‘ma
7K G E Solp e HE
) %HWWE% I A
! 0 o KA !
" I S TS B i o & B
277 TEH oL, Txewog  WNTL
= o g Xy O = O n %0
R 5o O F of G T o Ty
T P Tp® xalPTmic FLET
o NSk S % o= ok ) e
915052]3.0 um L.W uc| o B
TS Ll ) o0 o T R0 = < o O
oo G-I T o T R =
AT SR T TR W T B
! < o R 7w Ed
B otEwmxﬂﬂy —_ H_.E._ - o
BN ™ ,m.xﬂoowum. 5o Xl TR
T TE T gr s E Bex
T = N S ) AN
S 1__/|71,A1vw,_50m Waos_]cﬁmuutﬂ IR
oo AR TS ee Fuxops  ®EFL
mnwt ﬂﬁvqﬂmo ) Egl%%ﬂi ﬂm&%
N RK HE S e B O W W Mg o X
! W% ﬁﬁz#o_XﬂﬂrMm-m]M Eﬂmm%ﬂﬁﬁ auwrmmwd_m
X o S o X ogaﬂmﬁ ‘lﬂ.ﬂ . ,_Q; oo
e ~ o W h o o 7oy B
i TEEeEe mimedy T
T = KR e T o B o ; o N %o
5o AT rRapey - SME MW
= =B wrw X ACS
PR mazEmT® o0 fiio 3T,
e = N o= — T o B s K —
oo NI a3 =1 G O om R N <
AT, o %y%& W wmE LN T
o 0 Ltﬂmmrﬁrox»ﬂ% E_ VH_._,DI,,UH UrmMDleEe
‘O|1__/I H_.T._ J_/IATUW\._WO‘Olﬂm_I;O O—HOEM vﬂ_OI,I fow‘IEUJIL
o Mo o e o U ?%Wﬂgd %u@d
o TR % FEET WY gl g
] % H OB R p . T Mg
cTun B! om o o P TRNR T Jﬁxdr
? ok BEoE w TEAELRT e PR
Ry QMEMM ﬁﬁ% %ﬂ%ﬂﬁﬁ&r o_mﬁﬂr.w
) — v X
wonw M EeFl Ve EEgE, T x om”
™ T O# U oy Lo T RT Il ATmmﬂﬂﬂ R
oE R b oETEHE T RR R U E ook K T AR
O HBRHKPHT o oHT RS &~ w



A7 E9k A7 Al BE mg 09 99S WAy weE pAge) wet iy e wRen
o7 HelwA erith oA e Wi B mFo]l Wag A RS wid Wy AWS 2E AAY
v Aol og Aelsh FgHoo} s}

o]
el AEA et olzle] We WolEoelx

612719 o3 WEF Wo |3 gl B wa gy
Ay o] PP AMoE PEwR gFsm Q] wWEel, ool YYHAoE AT A
VEE AT 0|0l Aok FHe.

HALe] B

ozl e AH v B 75 AYH (Department of Health and Human Services) &A1 71 =} (Maternal and Child Health
Bureau)o] A4 A Yoz Pt}

B opbelv] TREES AR F 5d 43 AlRCA #Hridd 5d, £ A SUE Mt &
U= auc o 98 270 J7hek Aol o] Eojict
WAz} A1 (Yoo-Mi Chung)
o-H Az} f-o}ed (Ahyoung Yun Kim)
ZFauEF
1. Sosa R, Barness L. Bacterial growth in refrigerated human milk. Am J Dis Child 1987;141:111-112.

N

. Pardou A, Serruys E, Mascart-Lemone F, et al. Human milk banking: Influence of storage processes and of bacterial
contamination on some milk constituents. Biol Neonate 1994,65:302-309.

3. Eteng MU, Ebong PE, Eyong EU, et al. Storage beyond three hours at ambient temperature alters the biochemical and
nutritional qualities of breastmilk. Afr J Reprod Health 2001;5:130-134.

4. Pittard WB 3rd, Geddes KM, Brown S, et al. Bacterial contamination of human milk: Container type and method of
expression. Am J Perinatol 1991;81:25-27.

5. Boo NY, Nordiah AJ, Alfizah H, et al. Contamination of breast milk obtained by manual expression and breast pumps in
mothers of very low birthweight infants. J Hosp Infect 2001;49:274-281.

6. Garza C, Johnson CA, Harrist R, et al. Effects of methods of collection and storage on nutrients in human milk. Early Hum
Dev 1982;6:295-303.

7. Goldblum RM, Garza C, Johnson CA, et al. Human milk banking I. Effects of container upon immunologic factors in
human milk. Nutr Res 1981;1:449-459.

8. Manohar AA, Williamson M, Koppikar GV. Effect of storage of colostrum in various containers. Indian Pediatr
1997;34:293-295.

9. Williamson MT, Murti PK. Effect of storage, time, temperature, and composition of containers on biologic components of
human milk J Hum Lact 1996;12:31-35.

10. Hopkinson J, Garza C, Asquith MT. Human milk storage in glass containers J Hum Lact 1990;6:104-105.

11. Vom Saal FS, Hughes C. An extensive new literature concerning low dose effects of bisphenol A shows the need for a new
risk assessment. Environ Health Perspect 2005;113:926-933.

12. Hamosh M, Ellis LA, Pollock DR, et al. Breastfeeding and the working mother: Effect of time and temperature of
shortterm storage on proteolysis, lipolysis, and bacterial growth in milk. Pediatrics 1996;97:492-498.

13. Nwankwo MU, Offor E, Okkolo AA, et al Bacterial growth in expressed breast milk. Ann Trop Paediatr 1988;8:92-95.

14. Pittard WB 3rd, Anderson DM, Cerutti ER, et al. Bacteriostatic qualities of human milk. J Pediatr 1985;107;240-243.

15. Ilgumbor EO, Mukura RD, Makandiramba B, et al. Storage of breast milk: Effect of temperature and storage duration on
microbial growth. Centr Afr J Med 2000;46:247-251.

16. Ajusi JD, Onyango FE, Mutanda LN, et al. Bacteriology of unheated expressed breastmilk stored at room temperature. East
Afr Med J 1989;66:381-387.

17. Marti'nez-Costa C, Silvestre MD, Lo pez MC, et al. Effects of refrigeration on the bactericidal activity of human milk: A
preliminary study. J Pediatr GastroenterolNutr 2007;45:275-277.

18. Silvestre D, Lopez MC, March L, et al. Bactericidal activity of human milk: Stability during storage. Br J Biomed Sci
2006;63:59-62.

19. Ogundele MO. Effects of storage on the physicochemical and antibacterial properties of human milk. Br J Biomed Sci

2002;59:205-211.



20. Slutzah M, Codipilly CN, Potak D, et al. Refrigerator storage of expressed human milk in the neonatal intensive care unit. J
Pediatr 2010;156:26-28.

21. Ezz El Din ZM, Abd EI Ghaffar S, EI Gabry EK, et al. Is stored expressed breast milk an alternative for working Egyptian
mothers? East Mediterr Health J 2004;10:815-821.

22. Friend BA, Shahani KM, Long CA, et al. The effect of processing and storage on key enzymes, B vitamins, and lipids of
mature human milk. 1. Evaluation of fresh samples and effects of freezing and frozen storage. Pediatr Res 1983;17:61-64.
23. Evans TJ, Ryley HC, Neale LM, et al. Effect of storage and heat on antimicrobial proteins in human milk. Arch Dis Child

1978;53:239-241.

24. Buss IH, McGill F, Barlow BA, et al. Vitamin C is reduced in human milk after storage. Acta Paediatr 2001;90:813-815.

25. Bank MR, Kirksey A, West K, et al. Effect of storage time and temperature on folacin and vitamin C levels in term and
preterm human milk. Am J Clin Nutr 1985;41:235-242.

26. Mari'n ML, Arroyo R, Jime'nez E, et al. Cold storage of human milk: Effect on its bacterial composition. J Pediatr
Gastroenterol Nutr 2009;49:343-348.

27. Hernandez J, Lemons P, Lemons J, et al. Effect of storage processes on the bacterial growth-inhibiting activity of human
breast milk. Pediatrics 1979;63:597-601.

28. Food Safety and Inspection Service, U.S. Department of Agriculture. October 2005.
http://www.fsis.usda.gov/Fact_Sheets/Focus_On_Freezing/index.asp (last accessed March 10, 2010).

29. Wardell JM, Wright AJ, Bardsley WG, et al. Bile salt stimulated lipase and esterase activity in human milk after collection,
storage, and heating: Nutritional implications. Pediatr Res 1984;18:382-386.

30. Ovesen L, Jakobsen J, Leth T, et al. The effect of microwave heating on vitamins B1 and E, and linoleic and linolenic acids,
and immunoglobulins in human milk. Int J Food Sci Nutr 1996;47:427-436.

31. Quan R, Yang C, Rubinstein S, et al. Effects of microwave radiation on anti-infective factors in human milk. Pediatrics
1992;89:667-669.

32. Sigman M, Burke KI, Swarner OW, et al. Effects of microwaving human milk: Changes in IgA content and bacterial count.
J Am Diet Assoc 1989;89:690-692.

33. Centers for Disease Control and Prevention, Department of Health and Human Services. Recommendations on Universal
Precautions for Prevention of Transmission of HIV and Other Bloodborne Infections.
http://www.cdc.gov/ncidod/dhgp/bp_universal_precautions.html (last accessed August 26, 2009).

34. Delgado S, Arroyo R, Jimenez E, et al. Mastitis infecciosas durante la lactancia: un problema infravalorado. Acta Pediatr
Esp 2009;67:564-571.

35. Heikkila™ MP, Saris PEJ. Inhibition of Staphylococcus aureus by the commensal bacteria of human milk. J Appl Microbiol
2003;95:471-478.

Contributor

*Anne Eglash, M.D.

Protocol Committee

Maya Bunik, M.D., MSPH, FABM

Caroline J. Chantry, M.D., FABM, Co-Chairperson
Cynthia R. Howard, M.D., MPH, FABM, Co-Chairperson
Ruth A. Lawrence, M.D., FABM

Kathleen A. Marinelli, M.D., FABM, Co-Chairperson
Lawrence Noble, M.D., FABM, Translations Chairperson
Nancy G. Powers, M.D., FABM

Julie Scott Taylor, M.D., M.Sc., FABM

*Lead author

2l o] d: abm@bfmd.org

Breastfeeding Medicine. June 2010, 5(3): 127-130
The date of the translation: January 2011



