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Abstract: The antimicrobial activity of donkey milk was examined against 3 bacterial and 3 fungal strains selected on
the basis of their relevance as human pathogens. All samples of donkey milk exhibited antimicrobial activity against
dermatomycotic fungi and foodborne pathogen bacteria. The highest antimicrobial activity was recorded against Trichophyton
mentagrophytes and T. rubrum with minimal lethal concentration of 32 mg/ml. In respect to foodborne pathogenic bacteria,
Gram- positive bacteria (Bacillus cereus and Staphylococcus aureus) were more sensitive to donkey milk than Gram-negative
bacteria (E. coli) with minimal lethal concentrations of 32, 64 and 128 mg/ml respectively. Donkey milk kept about 60 to 62%
of its antimicrobial activity against B. cereus and S. aurous respectively, after digestion with pepsin (2 mg/ml), suggesting that
the fatty acids of donkey milk has the highest antimicrobial effect. While the antimicrobial activity against dermatomycotic
fungi and Gram-negative bacteria not affected after digestion with pepsin. To explain the antifungal capability of donkey milk
against dermatomycotic fungi, fatty acids were analyzed by gas chromatography. Fatty acids analysis indicated that the major
constituents in donkey milk lipid are oleic (25.4%), palmitic (23.75%), linolenic (20.04%), arachidic (3.58%) and stearic
(3.26%), which have antimicrobial activity. Finally, on the basis of results obtained in the current study, the antimicrobial
activity of donkey milk against Staphylococcus aureus and dermatomycotic fungi, specially T. mentagrophytes and T. rubrum
which frequently cause acute or chronic inflammatory tinea corporis; may be considered as a valuable natural product with
novel functional protection properties in cosmetics and pharmaceutical industries.
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PRl LR B 2 FE 1 B, AR UEE S,
Xof BTN ) iz 0k L B S LB 1. PR R
JoR L TR AL 95 A0 A BRI (VO] 17 ~ 25 mm) FIZL (5 66
B (B 15 ~ 20 mm) ORI TGPk B e, BRSOt
32 mg/mle J—JrTE, B UREBON B IR A ) AU
PEFFAE 225, FF 22 OB ME B 9P e i i S v T
2EPCRIME TR o P 0T I 2R AT A 45 25 €0 A A BR AT 1Y
R TEPES 900 15 ~ 23 A1 17 ~ 20 mm, R RSIEH

4390120 32 F1 64 me/ml., FKMAAT A A4 100 147 P (B /)N (13 ~
15 mm), FIEHRE /NN 128 mg/ml( 55 2). (HS—EM
&, P EEAM Q mg/ml) HILE, HIEE D
FEAIK (38 ~ 40%), [EXT IR 2R AT B RN 4 0 (0 A 4 BR AT
AT 0 S FRE 60% ~ 62% 7oA, XY irh
IR IR EA FERPUREN (B 2). KRG REA
B, A5 R A B IS X 4 e A R R " B
ARBUETGPE . BFRERIT, L R AL P Rk
9o TR A AN T R B VE FH 5 K 35 A 11 R B 1 A 2 M
P P e T R T 3K 4000 mg/l, T2 P AR
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BREA . FEIAEAS ZEAUFT R . MR TR Y, XX IR M40
B BRI R T PRI

Milk

fypes Moisture% Fat% Protein % Lactose % Ash% pH

Cow 87.97 3.6 37 43 0.65 6.60
Buffalo  83.52 6.6 45 48 0.79 6.60
Goat 85.80 39 4.0 4.7 0.80 6.60
Sheep 81.80 7.2 5.6 46 0.82 6.60
Donkey  90.35 0.80 17 6.4 0.37 6.98

L AR B8

Pathogen Fungal strains tested

Bacterial strains tested

Animal milk tested C. albicans T. mentagrophytes 1. rubrum B. cerens 8. aureus E. coli

(Average of 10 samples tested) DSM 2361 AUMC 5505 AUMC 5488 ATCC 6633 ATCC 8095 ATCC 25922
CZD  MLC CZD MLC CZD MLC CZD MLC CZD MLC CZD  MLC

Donkey (sample 4) - - 23 32 20 32 19 32 17 64 15 128

Donkey (sample 5) 19 32 20 32 20 32 18 64 14 128

Mixture of Donkey milk samples 21 32 19 1 20 32 18 64 14 128

(untreated)

Mixture of Donkey milk samples 2 3 19 o 12 1 i" 6 11 128

(treated by pepsin)

Cow (10 mg) - - - - -

Buffalo (10 mg) - - - -

Sheep (10 mg) = =

Antibiotics

Mycosat (nystatin B, 100 pg/mL) 22 nd 40 nd 37 nd - nd nd nd

Flucoral (luconazole, 100 pg/mL) 27 nd 38 nd 34 nd - nd - nd - nd

Tetracyeline (30 pg) - nd nd - nd 26 nd 32 nd 34 nd

Chl henicol 30 pg) nd nd nd 33 nd 28 nd 21 nd
Pathogen Fungal strains tested Bacterial ins tested

Animal milk tested C. albicans T. mentagrophytes T, rubrum B. cereus S. aureus E. coli

(Average of 10 samples tested) DSM 2361 AUMC 5505 AUMC 5488 ATCC 6633 ATCC 8095 ATCC 25922
CZD__ MLC _CZD MLC CZD _ MLC CZD MLC CZID MLC CZD _ MLC

Donkey (sample 1) - - 22 32 20 32 18 32 18 64 15 128

Donkey (sample 2) 17 32 19 32 20 32 19 64 13 128

Donkey (sample 3) 25 32 24 32 23 32 20 64 15 128

a BAMERE =ARIA M- HME
b A X AR (mm) 054 LS A FER SRR FL A O BB A X SR, nd; AHE
32 2. FLIRE IO — B0 7 PR B . TR AN B R AR SN B T LA 3 B X B A% (CZD, mm) A/ NS E (MLC, mg/mL) a .
b FmR
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Fatty acid Common name Structural Formula Percentage
C4:0 Butync acid CHy CHy)yCOOH 1828
C6:0 Caproic acid CH{(CH,),CO0H 1.068
CE:0 Caprylic acid CHy{CH:)sCOOH 1.608
Clo0 Capnc acid CHy{CHy)sCOOH 3.000
Cll0 Undeeylic acid CHy{ CH)sCOOH 0.440
C120 Lauric acid CHy{CHy)COOH 2248
€130 Trdecylic acid CH3(CHz)nCOOH 0310
Cl40 Mynistic acid CHyf CHy),COOH 2.669
C150 Pentadecylic acid CHy(CHy)xCOOH 0421
Cl610 Palmitic acid CHyCHz)COOH 23733
Cl6:1 Palmitoleic acid CHy{ CH,)sCH=CH(CH,,COOH 2240
ClT0 Margaric acid CHy{CHa)i:COOH 0459
CIZl Heptadecenoic acid (cis=10) gtz 0.763
C180 Siearic acid CHA(CHy)COOH 3259
Clglt elaidic acid CHy CHy)CH=CH{CH,,CO0H 0.819
Clile oleic acid CHy CHa)y{CH=CH{CH,,CO0H 253595
C18: Zmb Linolenic Acid CigHzaln 20.040
200 Arachidic acid CH,(CHy) ;COOH 3,581
C202 eicosadienoic acid CogHisln 0852
€203 Dihomo-y-linolenic acid CHyf CHy)CH=CHCH,CH=CHCH:CH=CH{ CH,),COOH 0307
204 Arachidonic acid CHy(CHy) CH=CHCH;CH=CHCH:CH=CHCH;CH=CH(CH),COOH 0616
C222 Docosadienoic acid CaaHza0s 0423
C2440 Lignocenc acid CHy CH:)»COOH 0.330

3. YPUIHIAR TR .

3.2. AR IR 43 A

RGBS 6890 GC BTtk e I Wilg e & & (%
3). FRZHY GOMS S5 R KW, 23 Flik &%) FAME #rifE
REWTE 60 m x 0.25 mm ID, 0.15um A3, 54
NEIER (36 3) NWERHERR (C16:0). ELERR (C20:0). fHASHR
(C18:0), 282 (C10:0), WILGERR (C14:0), HEERR (C12:0),
S50k 23,75, 3.58, 3.26, 3.0, 2.67 f12.25%., FEAN
TR G 5 R A R (C18:1c). MV BRIER (C18:2 w 6) FlIARE A
MR (C16:1), 4355 25.4% . 20.04 Fl12.24. & BLAZE
PR FIRE I R 43 501 o5 2 1Y 26.3% F1 2.25%. P R kR
25 18.33 ~ 22.37%.

IR A E o R, DR AR B B B s Y
IR & e (S8 RIRIR 8.15 ¢ - 100 g — 1) FIE PRI
Eri CFRLESIR 6.32 ¢ - 100 g — 1), SHASHITRR (1
MR FNIRRAR ) J2& 97 3 v Z2 AR 17 1 b e HLAR 3
PR RS, M E R T AR AL S R s, R,
AT DA R — R A TR DI RErE B S, B
JUEFRRBN IR TR R, R4 A PP,

BEWTRRT 2 A AE T RER BRI ARG Bl rh, SR
FA DU AT R JERGE, ORISR B S
PEIY AL R ZEAAF I . SR O ERE . RIGFF A .
Il R ETRAAT . FOSRE . wE %R . MrekEEA
PP B BT, Z IR A AR . luric
R, MO HNEER. MIRR. TR, b A
AR Y

WFSE T BEIWTERXT 12 k5 |k 1 Jss I B e VR
K -3 PUSFAs Fll w -6 PUSFAs %f Hib 11 Bk F B H
BURAE o 9 FUAR i B AR TR & & 9.5% , M Wh 4 (4R |
L2 R0 FLAR it 2 i TR & S IR (0.7-1.59%)™ Y,
SRA8WM L, PR Z A RTIER (PUFA) 1Y
Fefilis s, MR R (SFA) FIBAE R (MUFA)
A L BRI, DAZEXHETHE, 9052 & 1.69 o/l £
PUFA. 5.46 ¢/l SFA 1 1.96 ¢/l MUFA, Tfii A\W543 510 5.78
gl 152 g1 F116.9 o/l, 455 1.31 g/l 25.8 g/l F19.2
g/l EHUS RN B I R 32 B S AN TR A A R ki B g
iR, WEFRMERE, XIREGH. SYFY Y
JHER (n 6 C18: 2) ANV RAR (n-3 C18: 3) A7 i b A 1%
(A3 AR AR 5 AR R 224 4% ), B RRIR . E R AN
TR FE I H P BT BT 1 T B A% T AT ) s e )
TR ER]

SERRW, A RERR C12 S 5%t 2% [C P M pa B 41 1
YRR AL AR TR

RS AT it R e JBE e o S 9 W b ) R T
WA, HE TR Y 1 — LSRR TR W] REXT R AT
W PR E S, KA ARG R i T B &
BURFFE, VENIRYT 22 [CPH PR G VB AE BT S T 1
IES TS BT &3, KB 22 AN R g B
1E 15-30 23 BhINARIE T B O RIA KA 4. 1ok, 5
KBl o H s B A B, AR A AL D5 R R s i
8—12 B i AR R AL EA H I R BA S iR Y h U s A AR
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