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Differences analysis of the nutritional components between
donkey milk and other milk and its development prospect

TONG Manman, YAN Sumei”

(Key Laboratory of Animal Nutrition and Feed Science at Universities of Inner Mongolia Autonomous Region,

College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract In order to compare the differences in the nutrient composition characteristics of donkey milk, horse milk,
human milk, cow milk and goat milk, and understand the current development status of donkey milk, this paper collated
relevant literature and made a summary and analysis. The results show that: 1) Donkey milk is the closest to human
milk. Compared with cow and goat milk, donkey milk has the characteristics of high lactose, low protein, low fat,
balanced calcium to phosphorus ratio, rich VC and VD. High lysozyme content is the greatest feature of donkey milk.
Donkey milk has a high proportion of whey protein and it is rich in n3-PUFA and n6-PUFA, which are beneficial to the
human body. Donkey milk is similar to horse milk, however, donkey milk has lower protein content and is closer to
human milk. Compared with human milk, donkey milk has a lower fat content. 2) Donkey milk has biological activities
such as antibacterial, anti-inflammatory, antioxidant, anti-tumor, prevention and treatment of cardiovascular diseases,
etc. At the same time, it has good processing characteristics and is widely used in the history of various countries.
Donkey milk has broad application value and market potential. However, there are still deficiencies in the technology .,
scale and market of donkey milk development, and there is a wide space for development. Realizing the scale of the
industry, expanding the feeding volume, increasing the milk production and establishing and improving the industry

standards as soon as possible are the problems that need to be considered and solved to realize the potential of the
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donkey milk market. To sum up, donkey milk has high nutritional value and rich biological activity. Its market potential

is huge but its development is relatively lagging behind, and its research, development and promotion need to be

strengthened.

Keywords donkey milk; nutritional components; biological activity; development prospects
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Table 1 Composition and content of donkey, horse, human, cow and goat milk

I gE| gprgl et g frered N A fre 1] B

Item Donkey milk ~ Horse milk ~ Human milk Cow milk Goat milk
K4/ % Water 88~92 88~91 87~89 87~88 84~ 88
TH /% Dry matter 8.8~11.7 9.3~11.6 10.7~12.9 12.5~13.0 11.9~16.3
AT/ % Protein 1.2~2.0 1.4~3.2 0.9~1.9 3.0~3.9 3.0~5.2
JEWi/ % Fat 0.3~1.8 0.3~4.2 2.1~4.0 3.3~5.4 3.2~5.0
FLHE/ ¥ Lactose 5.8~7.4 5.6~7.2 6.3~7.0 4.4~5.6 3.2~5.0
K4y / % Ash 0.3~0.5 0.3~0.5 0.2~0.3 0.7~0.8 0.7~0.9
HHE/(kJ/L) Gross energy 1607~1803 1936~2 050 2 843 2 709~2 843 2 802~2 894
pH 7.1~7.2 7.0~7.5 6.6~6.8 6.4~6.8
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Table 2 Protein fractions and content of donkey, horse, human. cow and goat milk

R §E| gpglteeree] g el N gl ES N
Item Donkey milk  Horse milk ~ Human milk Cow milk Goat milk
MM/ (g/100 mL) Total protein 1.2~2.0 1.4~3.2 0.9~1.9 3.0~3.9 3.0~5.2
W& 11/ (g/100 mL) Casein 0.64~1.03 0.94~1.36  0.24~0.42 2.46~2.80 2.33~4.63
AHEMA/(g/100 mL) Whey protein 0.49~0.80  0.74~0.91  0.62~0.83 0.55~0.70 0.37~0.70
E#E H %/ (g/100 mL) Nonprotein nitrogen 0. 046 0.038 0. 045 0.027~0.038 0.040~0.061
% & H /B H Casein/Total protein 0.35~0.50  0.35~0.50 0.35 0.8 0.8
AIHE M/ M Whey/Total protein 0.50~0.65  0.50~0.65 0. 65 0.2 0.2
1% 7 11 /3L & 1 Casein/Whey protein 1.3 1.1 0.4~0.5 4.7 3.5
% 25 B K /N /nm - Casein micel 100~330 255 64~80 150~182 260
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Table 3 Whey protein fractions and content of donkey, horse, human, cow and goat milk
FLWEE A A gpal.16.25:27] L1627 A H16.2,27] g [a16.25.27] Feler0es]
Whey protein fractions Donkey Horse Human Cow Goat
FLEE A AR (4T /(g/100 mL) Whey protein fractions (of milk)
B-FLEREA B-Lg 0.33 0.26 0.32~0.33 0.15~0.50
aF HEN oLa 0.19 0.24 0.19~0. 34 0.12~0.13 0.07~0.23
REEREH lgs 0.13 0.16 0.10~0.13 0.05~0.10 0.10
Mg E#EE SA 0.04 0.037 0.04~0.05 0.03~0. 04 0.05
FegkEn L 0.007~0. 037 0.01~0. 20 0.15~0. 20 0.002~0. 05 0.002~0. 02
W Lyz 0.10~0. 37 0.05~0.13 0.01~0.09 (e T
ABEEAARGE BABEEN) /% Whey protein profile (of total whey protein)
B-FLERHE T B-Lg 29. 8 30.7 50. 8 54
aeF.HEH oLa 22.6 28.5 40.3 19 23.1
R 1 Igs 11.5 19.6 15.5 12.7 15. 4
M HAEH SA 6.2 4.4 7.7 6.3 7.7
FLYEH L 4.5 7 26. 6 1.6 1.5
VARG Lyz 21 10.5 5.5 o (D&
AEEALARGEAEMN)/% Whey protein profile (of milk protein)
B-FLERE A B-Lg 14.9~19.4 15.4~20.0 10. 2 10. 8
e HEN «La 11.3~14.7 14.3~18.5 26.2 3.8 4.6
RPEERE A Igs 5.8~7.5 9.8~12.7 10.1 2.5 3.1
M & SA 3.1~4.0 2.2~2.9 5 1.3 1.5
FLEEH LI 2.3~2.9 3.5~4.6 17.3 0.3 0.3
W Lyz 10.5~13.7 5.3~6.8 3.6 o (D&
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Table 4 Amino acid composition of donkey, horse, human, cow and goat milk

mg/100 g
i H gptel 0] N A=t Eci
Item Donkey Horse Human Cow Goat
W EE R EAA
HAE R His 36 56 30 100 98
FREAm e 87 90 75 140 207
LR Leu 135 229 131 290 314
R Lys 115 189 81 270 290
HE R Met 28 35 23 60 80
HENE R Phe 68 111 57 160 155
INER Thr 56 101 60 150 240
BEMR Try 28 23 50 44
iR Val 102 97 78 160 240
T A HE R NEAA
WA Ala 55 76 52 100 118
K& R Arg 72 123 52 110 119
KEEIR Asp 140 246 108 260 210
P E R Cys 7 14 22 20 46
HA/ Gly 19 45 34 60 50
HHIR Glu 358 474 231 770 626
i Pro 138 197 112 320 368
22 H R Ser 98 147 66 160 181
ik % B2 Tyr 58 101 61 150 179
PR PR 2 B R LAA 143 224 104 330 370
Yk E F R BCAA 324 416 284 590 761
BEHREARMR DAA 698 1053 543 1500 1338
TiF B 2 5 FAA 565 826 414 1170 1059
W EER EAA 627 936 558 1 380 1668
T H IR NEAA 945 1423 738 1950 1897
AWM TAA 1572 2 359 1296 3330 3565
EAA/NEAA 0.66 0. 66 0.76 0.71 0. 88
EAA/TAA 0. 40 0. 40 0.43 0.41 0.47
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Table 5 General fatty acid profile, cholesterol content and fat globule diameter of donkey,

horse, human. cow and goat milk

Wi § gp:zms.zs.sx.MAZJ 1, [16,27.39] }\[Ie»zs.m: 4;[16.25'38: im’“]
Ttem Donkey Horse Human Cow Goat

N& W5/ (g/100 g) Fat 0.3~1.8 0.3~4.2 2.1~4.0 3.3~5.4 3.0~7.2

FLAR TR 44 W (5 BB R ) Fatty acid profile (of total fatty acids)
C16:0 FEHHER /% Palmitic Acid 26.3 22. 4 20 14.2 18.1
C18:0 f#fiIgfiz /¥ Stearic Acid 2.7 0.3~3.0 6.2 14.2 8.5
C18:1 n-9 M fiR/ % Oleic Acid 17 9.4~31.6 32.6 20.7 20. 8
C18:2 n-6 WML/ % Linoleic Acid 9.5 3.6~20.3 12.2 2.4 4.4
C18:3 n-3 W HRIR/ % ALA 7.25 5.31 1. 14 0.48 0.05
C18:3 n-6 AW MR/ % CLA 0.14 0.02~0.10 0.05 0.18 0.62
C20:5 n-3 —1THxcHIEER/ Y% EPA 0.26 0.02 0.12 0. 09 0.18
C22:6 n-3 .+ "8 ANHKifR/% DHA 0.28 0.04 0.4 0.05 0.13
WG iR/ ¥ SFAs 46.7~67.7 37.5~55.8 39.4~45.0 55.7~72.8  59.9~73.7
HRI R g IR / %0 MUF As 15.3~35.0 18.9~36.2 33.2~45.1 22.7~30.3  21.8~35.9
Z ARG/ % PUFAs 14.2~30.5 12.8 ~51.3 8.1~19.1 2.4~6.3 2.6~5.6
n-3 Z RGN/ % n-3 PUFAs 9.5~9.6 8.7~12.0 1.3~2.2 0.78 n/a
n-6 Z AR/ % n-6 PUFAs 11.6~13.1 7.1~11.8 11.2~14.2 2.8 n/a
n-6/n-3 PUFAs 0.9~6.1 0.3~3.5 7.4~8.1 2.1~3.7 4

fIH & A5/ (mg/100 mL) Cholesterol 0.9~3.0 5.0~8.8 14~20 13.1~31.4  10.7~18.1

HANEER B4/ pm Fat globule diameter 1.9 2.0~3.0 4 2.8~4.6 2.6~3.5

SFA 25 36 Jm A AT £ 0 i 38 5 9 00 XU, i
PUFA FLL T g 5 12 A6 101 B O I 8 05 L B B e s
PP 98 1 s T R P EEAE Y L AT BRI
KT 7L BE Wi 41 % i 0F 75 45 SR S 0L gl A 5 3L
SFA (5 3L g U 2 1 HE ) L AR, 295 50%, =

TAF M\ T A EF AT F s ay FL b
SEA a5 DIAR A R 5 4 fe e 0 ELY L S A FL B0
waE TR PELTP IR R A L] (2. 6800
AR T4 R (14, 2260.8.5%) . WL v IH [ A
HE T R IR RRA A T A R T
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PUFA (6, B F d ok 15. 2% ~30. 5% . 5 5 F,
AT, W& FAFL G A ERL (2. 4% ~6. 3%,
2.6% ~5. 6%, Ju H & X A BE A 25 4b 1Y
n-3PUFA J n-6 PUFA, 1k 7o BR (EPA) F1
+ RN KR (DHA) 1 He 33 & T 2R 3L .

PR IR BBk B AR HE /N 1.9 pm,
Xt R A FLE K Y 2 AR L R, AT e AT R T
LB T AR i

4 FE . SR ANF GAMFEIAPHNT YR
TERERSH

mZ 6 0L, P FL e ¥ o R A R
(3 600~3 900 mg/L), 5 HF AH ¥, W& & T A FL M

T4 3. PILM SIS B &2 AL
B3 fE, kA EFK 1. 5~2 £%., DPELAVES Bt
AT 1. 04~1. 64, LR BICER T R,
H 5 ZUARRL, & T AZL A ZLME 2L meE a5 A
WOTEAEY ZL . SR A AZ & AT, KT 4
F5l.

WFLrh W B A LRI 45 IR R 1Y
AR/, HHAREN P I YRR & =
ZESF IR X AT RE S I A S A B FLY B 2 R A
Ko WEIF SRR AE 1L 7 R A [R) s R] % 9P 3L o
HARCR ARG TR W A W R, K A
W) 5T oT 2RO 23 B A W FL K B0 1S i g R I,
Malacarne 251 {53 45 S 5 Z 1T,

6 FIASANALFIANFIAITYRTENSE

Table 6 Macro minerals and trace element content of donkey, horse, human, cow and goat milk
PRFOCE  geoemean g Az gD s
Mineral Donkey Horse Human Cow Goat
HWIEILE /(mg/L) Macro minerals
5 Ca 330~1 150 500~1 300 230~300 1120~1 230 850~1 980
P 320~730 200~1 200 130~170 900~1 190 750~1 530
il K 240~750 300~800 430~640 1 060~1 630 1 400~2 420
£ Na 100~270 167~200 110~240 580 280~590
B Mg 40~83 40~110 20~30 70~120 100~360
5/ Ca/P 1.04~1. 64 1.72 1.76~1.77 1.23 1.52
et % /(pg/L) Micro minerals
# Fe 430~2 660 220~1 460 720 300~1 000 200~666
B Zn 1230~3 190 1 830~2 400 1 000~3 000 3 000-5 500 1 980~5 150
#i Cu 80~300 200~1 000 200~400 52~90 98~428
4 Mn 3.6 10~50 3~6 58~87 12~235
fili Se 4.46~16 0.93~8. 38 10~20 1.3~9.4 4,5~17.8
H Co 0.5 0.6~1.7 0.1~0.2 1.4~2.6 1.1~3.2
fill 1 75 40~127 62 62~509 97~865
B /(mg/L) Total 3 600~3 900 3 500 2 200 7 600 7 200

5 FE. DA AN GAMFEIANELRSA
SERSTH

AR FEABTLAP L . 9 3L b 4 A R SRS B AR
RGE D, K. 93lh VC FE R, A 2 000~

5700 p1g/100 mL, 5 S FLAH T, B AR T AFL, HiT
T ERL. VC A B TR i, BA Hr A i
FH % e J5L 26 1 8 il %2 OC 2, Liontte %0
RS 3 BT 7 O B ) AR 45 o 37 2L T g G R
LA B4 i A EK D BE , 48 i R B A BT 4R AL R T 42 5 A
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igE ., i a4 90 FL 0 B Ak D) s AR AL EE
AT T2k Him S Y VO T fE 2 9 APt E Ak T
PERY A Z —. VD J&2 —F b @ B IR R 785
MEmtE R E 2 LEZNMEM., i, VD B
A —E PUE PUE TS G R R EY . Martini
U T AR B E R VD RS R RIS

AR F & (1. 65~2. 23 pg/100 mL) , 2 g, 4
FLAEFLN 5~8 £ J2 NFLIY 15~20 4% BT, 3%
AR KM EEYP I h g E R SR TSR, E
[RAREX I FL A VD & A BEm ., imy szl
YRR AVEK B & 2 0 e RIL, X e ml g 5 B
AR ER T4  HRBEC A AT EA L,

®7 FE DA AL SFAMFADLELEINEE

Table 7 Vitamin content of donkey. horse, human, cow and goat milk ©g/100 mL
YeE R RN e 2.47] bl N 2 016,25 0
Types of vitamin Donkey Horse Human Cow Goat
A A (VA) 1.7 9.3~34 30~200 32~50 50~68
$AZE D (VD) 1.65~2.23 0.3 0.04~0.1 0.3 0.25
4% E (VE) 5.1 26~113 300~800 98~184 —
ik & K (VK) n/a 2.9 0.2~1.5 1.1~3.2 —
#Az C (VO 2 000~5 700 1287~8100 5 000~1 0000 300~2 300 900~1 500
i & B, (VB) 21~60 20~40 14~17 28~90 40~68
Y% B, (VB,) 30~90 10~37 20~60 116~202 110~210
Y H: E By (VBy) 57~90 70~140 147~178 50~120 187~370
#iEE B, (VB) 0.11 0. 30 0.03~0.05 0.27~0.7 0.06~0.07

6 BHESRE

6.1 FEMEATEFR

Pl R R LY Z & AR L [
A AAAM LB RERA &L PUFA & & &, BEH
LG & AR S 4 0 I & 85 8. VC M VD, H
54 EIAAMRZES S5 AN NZE., ALY
LY 53 R B 22 A A 5 B T M 2
FLUE B VA, A R i FLBE & & L PUFA 1Y L 6
DIy YR & E%., B, WEEEN— S
Gl v LG B IR T B R I X A AR N R
WL 1] Bl 1 6 A 108 N SO0 (H 22 feff ) AR Sy 56 A
FLVE 2 Ll LSy sF o 1 3 3 AR 7 1 ] 8

H AT 3 b Wk 3228 D 2R 7L o SR, B iR L
IR AFL N F AR mEm T R E RN Z —,
M ESCH) S E T, A S FAEE RN AIRZ
ANFEZAL AL A G — e . AR R B
P 2L B A 4 I N L s 3 A A O L AR L
EPNGOREE SRR A L @y WS ST X4 DI | B2 NI I
A Z 05 P oyt B 2 T 4R, an LY Z,

n3-PUFA 5 n6-PUFA 55, 4= ZL W HA 5 & &
F i ol TR 05 & i m  HOXREE A, I 2 )
AR B O K S AT 4
6.2 PEMEMFEME

L B BT R R Y B
Jip g 5 Hu s SRR . AR RS R B L K
N g BF 5T R B, 3 3L AT LAAFs 5 — 26 RE 1 5T
B 9 B AR 5 A 40 XL 0 B P B R R T
RAERPEWVERY . Wang 551 kL5 7L 5L T
DA 1 18 - e 40 i 1) s 46 55 il b B 40 M AR
E A SR A K R D R i AL S p3s i B
4D 3543 R0 i ] 0 1 B %645 G, Trinchese 4817 7E
K EBOFFE R BT, N FL AP 3L ] D2 A A8 E
JO o T 84 2 G Bl RRR BT AR . Mao S5 i fA
SN e B B FLFLE O AT LA A549 i 2
LA IS E A R BT AR ] . B Ll A R S
PE. HEHRIE,0.5% ~3. 5 Y By F.% LA iy JL# 4= 2
B CMPA TR — A 52 G 16
1M & CMPA B2 4) )L 97 3L B A AR 4 (T 22
G LR AR S B T AL 5 T 53 AR 4 A T



126 RIS | N S S

2022 4F 55 27 %

PR R B LR A FL R AR AR . A 9
FLHE W09 & (3. 10~4. 09 1g(CFU/mL)) Flfk
2 LK (4. 01~4. 87 lg(eells/mI)) e T 431,
R Ot I A g 2L b AR 4n M R B 4014 X
10° cells/mL, 255 5 22 A3 . U6 B 97 2L 2B AT AR 4 1
PR X TR S 9P L F B Y Lyz M LE S5 1
WA, TR MXPANHFREH AL
BT RLBY B M LA B Z ) AR AT A
Tt —PHE.

6.3 IPEAIN T4

FEA b A = O L DL A S AR Ly &
It XA YRS 5 AR TR AE L SRR K
LR Lyz B35 2L 32 hn T o B 1 52 0 5Dy AR AR
(85 CLAF) K AAKIR VR A7 T #0A R 47 i Fa e
P RE IR E S Lyz BAVE — & B IR
B, Carminati 2800 A P g, o 43 85 R0 %8 5 @I T 1%
FUFF R 8 FLAT B L R L AT B A 4 2L AT 1 9 3L o
(4 Lyz X 3 56 B bk 1 1) A2 1 R0 R 1 336 2 O R 52
[ B 7 L e 45 v 1) LW 4 R 1 AT 25 AT TR Y &
P, R IE 9P 2L LA iy R LAt 2L . R I 3L A
Gy TR RREEFL . N By il B4 s o T 3 A o A AR 4
U Ak, 3 3L H A JF K AR D R R R B R R 98 T,
Ozturkoglu-Budak 25 M 90 ZL o 42 U Lyz Al
LK 0 2 24 ZLmS A9 A 7= v L 3 T AR B B P
IR AR T A A 7 T
6.4 FPIALZAREERE

BARGPFLUE M L B RS
S8 S| I R o S A W A S LD I o A 18
D s FL I JE, W FL R RK, BB R — ) 1~
2 kg, 5 RMYIE 20~40 kg 1Y H U5 221 H oK,
AR IR A 0 AR B . R, H AT FL s A
i B AR L P Sk S B AR R T
ZREER R 2 A, I R AL O LR P A
T ARAS jl 2 [ B 4 G AT A 15 o R o 3
H A6 37 3L % 0 o I HLsg ma R 3R LA O o R B
F B O AF 52 R4 TE 1 o0 A7 B, A8 0P 2L 7 o 4 o
B0 H L TE 4 A RO sz L AR R
14 1= FH B AT 5 LG H: A A B 2 R 5% R0 38 UE A X
i .

JUE B Rl H R 0T & BUR A RN, AL 4k
HA T W M E A . 935 N30y
(AR S = B 0 2 T v D A SO (1 9 3L
FEAR I FL At A i S SR &l LK 1 T K 1 32 31 7+

A LS A AR 59 S B AT IS A B T L [ AR OT
AL R I R S T 11 INC A TR 2= N
Pl T 5 A5 52 B T 37 0 3 G .l T WL T
gl HA AR ik 2 R s M2 B ke . 9P FLA R
AT ST T 2 R T A3 55 05 o 0 ey 7 R ) % L 52
B b MEASEAL 3 g b LA DA ROl A S e 4 AT
i o 2 S B FL T 3 W 0 W B RN i B

[ A
7 N F

PRSI RZENTIL. I I RA IR
R B ARG W85 Bl P L 2 2R 3R R SRR A
PANAFEAT. BEF Lyz FLEY ALY
B A T A FL R I R S i A RS R
S A ORAE DR WP BT % PURAL BT L By
RN 1SS S 1 WA S R S8 R S | B & i
TE B AL AT 36 T 12 60 6 P Bl D e 97 7L B R
T RV 5. R H RT3 FL T R A BOR CHLRE T
Y EAAARZ AR R A SR BRI A FE T A7 1
T o (5] ekt B8 9 FL R A Tz B ]k R A ]
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