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Abstract: This study aimed to cultivate intellectual property rights of dairy sheep breeds in China, the conventional
components, fatty acids, amino acids, minerals and vitamins in the milk of Dairy sheep (DM), Small-Tailed Han
sheep(STH), Dairy-Han crossbred first generation F,(F,) and Dairy-Han crossbred F,(F,) were compared and analyzed. The
results showed that the fat content of F, milk was the highest in four groups. Its protein, casein, solids and non-milk fat
solids and essential amino acids content were lower than STH milk, but significantly higher than DM and F, milk (£<0.05).
Those indicators were no significant difference between DM and F, milk(P>0.05). The relative contents of functional fatty
acids such as linoleic acid, arachidonic acid, MUFA and PUFA fatty acids in DM milk were higher than the other. The
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vitamin B,,, folic acid, short-chain fatty acids, a-linolenic acid and w-3 fatty acids in F, milk were higher than those in

other groups. The results showed that the milk of new dairy sheep breeding group was rich in nutrients. This study provides

a theoretical basis for the breeding of new breeds of dairy sheep and the development of localized ovine dairy products.

Appropriate lactation groups could be selected based on the specific needs.
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ARG TR I S BRI ST S 225K
TS RSRPOW T & AT BRON Al G — SR B, AR
L VB 1~2 J8 B RIS AT, (e 5 TCH0, W17 11
DM, STH. F, #l F, 45545 6 H; £ AR 2%, Kt
=) OMEE. AR %, Sigma; B AR 2%, PAlE4L
T JOKBRIREN . IECUbE AR 2%, ZTahk.

LactoScope FTIR Advanced ZIIHEFL M 5353
B Delta; GCMS-QP2010 “AH (3% - BT 1 1 HHAX

SHIMADZU; L8900 24 L1 H sh4r#TiY  H 57;
Centrifuge 5810R 1= # ¥ R &5 .0 HL
Acquity UPLC A= 0RAH IS Waters.
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1.2.1 HUFE K ALER  AWFFELL DM, STH. F, fil F,
UEFL RS G, XL R LS A3 0

Eppendorf;

Yt EILRRFNRIH IR 7M. FEMAFLES 90 d 7
AR 2z B AR IO F T EF R, Breladfess ini—
FRATZLAE, P UG RASIRIOAEAS . A 2R ga
A3y 2 FRGT: —EB SRR AT 91 SE 50 38 T 2L sy
Rl s o —HR5 TR AR, FH TS ad LR AR T
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1.2.2 FLAEs e okl i A i FHEL
JRAT TG TR R A A
1.2.3 WA 2R CRaEGREAS 4 °C 2%
R 326 8 PN S i e SR AG R AR R 554 FR 2N W T4
ML P AN gE A= 22, LSRRI Y [E 2R 22
SRR AL BR ARG I & o
1.2.4 JFES & FE MR A HE BRI = 18 = R AR iE
GB 5009.124-2016 & H 2 1R (I <2 YRR AE 1
VRANEARE S . BTSRRI 0.02 mol/L FhiR
VSR AE R - (OS54 s B dE R,
4.6 mm ID' 60 mm L fi#f /iR %Y H = T 38 #e s i, 28
1 #i#E N 0.40 mL/min, & 2 #i# M 0.35 mL/min, £%
R AT IR N SE v (¢ (Na)=0.2 mol/L), k£ 5k 2
FERA 20 pL, BEIRISTEE S 53 min.
1.2.5 PEES BRI IR ) S IBORAS I 38T B S v
GB 5009.168-2016 £ i IR U R A0 2 YR 1) I
AL PRAE S . BRI R B9 SR BOCE RN R - AREGRAE
0.005 g T 15 mL T2 134, il A 5.0 mL
R 10% OIS AR 6.0 mL, FRRVSUS HEE
HENESE, PEIHTRS], T 80 °C /KA E 2 h, b4
B 20 min BUH PRFE—IR, KRIBJEEUH B EI B =R .
PN SRR AL 2 50 mL 2504, T 5000 r/min
B0 5 min.  FIEWES 0.22 um BOBERRIS BE, 28T
SARETEENE o

(O3 2544 T L 2011 e WS iR bRe, S
FHEALTFF LRI E . B2 BARSECHh: Y1 60 °C,
1%+F 1 min, 40 °C/min JHEZE 140 °C, 33F 10 min,
4 °C/min FHEZ 240 °C, £-F 15 min. G &
FURIELRE 200 °C, 4 HIREE 240 °C, ¥ ZEIR B [H]
7 9.7 min, IIIEFE 50~500 m/z. NEITRINETESE
EAHTR MRS o BEEE IR SR 220 °C, JEREAR
FUA 1 pL, ZECHEA, AR 1 mL/min.
1.3 #IENIE

FLASTR BB ST Excel2016 BE17H) 434 B
S3HT, B SPSS(23.IBM) F A4 AT BRI 2R U7 285041
(ANOVA), K56 7K e P=0.05, LA P<0.05 M 2257 5
2=, SR LS EREZE (MEAN+ SEM) 3R
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ULBH STH FiI F, L)@ TSR B 5. FLA T
I, F, FLa 3w, W s T STH ¥L(P<0.05), & T
DM FLF1 F, #L, (HIC 222 5 (P>0.05) . FIEYT
I, STH L . 3 = T° DM ¥L Al F, ¥ (P<0.05), 5
F, 7L G & 3% 22 5 (P>0.05) . AEFLIE EIEY
STH ¥L & 3 & T HAy —Fh 2L (P<0.05) . FHILAT I,
F, 1 STH #9Wil& A= 7= 3% T DM F1 F,, 7] H 3
YE St W1

# 1 DM Fll STH LI AL A AL i LR A ) 25 50 M

Table 1 Analysis on the difference of routine indexes in DM,
STH and crossbred offspring milk
SR DMH, F3l F7 STHZL
I (%) 6.69+1.76"  7.36£1.70" 5.38+£0.74" 7.15+1.41"
HEAR(%) 477£0.42°  6.23£0.47° 5.05+0.52° 7.59+0.53"
& (%) 4.1240.36° 5.28+0.44" 434+0.40° 6.43+0.44"
(%) 4.62+0.34" 4524030 4.86+0.27° 4.35+£0.63
B (%) 16.29+1.70° 18.32+1.71* 15.51+0.73° 19.30+1.60°

AEFLIREIEY (%) 9.59+0.51°  10.95+0.70° 10.11£0.44° 12.15+0.25°
T RAT AR/ ING F i FoR 22 57 .35 (P<0.05); Fe2~3K5[),

22 HHEZRNERSW

2l A I EE AN 2 FroR, PUFhgh Rl b 4
R L, 5ARZLRNLAEFUA FE, G Ab T
K. i C i, STH FL P & iE, B3
=T DM LA F, ¥L(P<0.05) . TE4E/E 2 B, Jy i,
STH FL i 2 55 T Hi 4y 40 (P<0.05), DM FL.. F1 ZLA!
F2 FLZ A JC 3 22 55 (P>0.05) . 43 B, J7 i,
F, ¥l T HAYH (P<0.05), F, FL &Ik, 4%
ZH 8] 25 5 4 25 (P<0.05) » fERHIR 71, F, Fli 2
THAZH (P<0.05), STH FLH & S5 A%, £F4H M 22 5
3 (P<0.05), AFFERM, 4i43% B, A REHE
BELT AN, TR ZE MURE . dERph S R B K
KB MIER AFIIREERN Y, R = 54 )L
M RGN R T LI G IT . 2R
FAIFIEA5 H IR TE 22 A R BR ) LA PN 41 i 53 S4 R 5
T R AEE EEAE . RILT A, F FLaT LUl 242
AL LE R R AN 4EA: 2 B, RO ZRYE

#2 DM FI STH LR AR AL 4L E ZR (1922 57 03 Hr

Table 2  Analysis on the difference of vitamin content in DM,
STH and crossbred offspring milk

#HEEC(mg/100 g)  4.10+0.02°  4.30+0.14°  4.03£0.08°  4.34+0.06"
4t/ KB, (mg/100 ) 0.095+0.001°0.096:£0.001°0.097+0.001°0.167+0.001*

DMH, F, 7 F,7 STHHL

HEHB,(ng/100 g) 0.74+0.01°  0.94+0.01°  0.67+0.04°  0.84+0.06°
R (ug/100 g)  8.36+0.07° 9.98+0.10" 8.75+£0.05° 8.18+0.08¢
7R (mg/100g)  0.15£0.03¢ 0.22+0.01° 0.16£0.01° 0.28+0.01°

23 THYIRMERS
DM Fll STH LUK 25258 S5 ARFL A 4 okl 2%

(AN 3) WoR, PUFhSRERLo PR & e w, uH
55 WEANEE . ESANBE S I, STH FLE & m T H A4
(P<0.05), F, FL{WX T STHH., &= T DM L5
F, ¥L(P<0.05). #¢J7i, STH FLig & T HAT =4
(P<0.05), DM FL& Ak . #l6 )7 E, STH FLax &, 5
DM LA F, LI 225 (P>0.05), W3 =T F, 7L
(P<0.05). &5 AT%I, STH F1 F, FLAT /A b 4E
R AR ARMG A BB . BETEDOFh A ~E L &
BICEEES(P>0.05), HJ71H, DM FLiB 3w FH
AR —=41(P<0.05), F, AP & AN, £ J7H, DM FL
e, Hok o F2 3L, STH FLERAIR, #5400 22 57 8 5%
(P<0.05). FHULITH, AR S FPas=E2LR ) ot & A
FEES

%3 DM Ml STH AR A S ARFL P M B 22 5 A7
(mg/100 g)
Table 3  Analysis on the difference of mineral content in DM,
STH and crossbred offspring milk(mg/100 g)

R DMZL F 3L F, % STHHL
] 0.018£0.001°  0.012£0.001°  0.007+0.001°  0.0110.001°
45 168+2¢ 208+6° 175+5¢ 222+42°
W 135+3° 149+4° 140+4° 164+5*
B 0.53+0.03¢ 0.79+0.02° 0.62+0.02¢ 0.87+0.01°

i 0.0017£0.0001* 0.0017+0.0002* 0.0015:£0.0001° 0.0018::0.0001°
bl 45.1043.05°  44.40+2.74°  38.90+1.82°  51.30+2.74°
B 18+2 17.8+1.7 17.2+1.1 1842

bl 81.10£1.90°  67.40£1.90°  76.20+£0.10°  63.60+2.65°

24 HERERNESRSHN

A [ it b 8 2 L S B 1 A I 285 SR AN 5% 4 oS,
LRI F] 17 P BEmR, Forh A48 R 2R | 40228 |
HAZR | Srse IR . ARNEIR | S IR IR 7 Fh
AT AL, ARG B (2R . 1RG5 A 52 S AR AED)
MO a R — 2, T 2L & 5 1l : STH FL>
F, ¥Ll> DM #> F, %L, F, L5 STH ZLXZ 0] JC i 3% 2=
5+ (P>0.05) (I 4 2 iR o5 & R 41 ), ¥4 8 25w T
DM FLAI F, FL(P<0.05), F, FLH 1Y 7 Flubfs & 3R
T Er 5 DM Lo 3 25 5 (P>0.05) . STH Fl F, %L
R R L s, JT 3 E T F, FL(P<0.05),
F, LR 2 5EIR o bt i, OF 5 38 = T A
(P<0.05) . AL 75 2 FEBR FNARRIR A= B P 2 5t
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Table 4 Analysis on the difference of amino acid content in DM, STH and crossbred offspring milk(ng/pL)

#FK DML il F, STHHL
SR (1e) 53.2248.17° 73.2849.09% 42.00+19.17° 83.07+2.93"
TR (Lew) 122.07+18.95° 171.90+12.79° 108.14+3.89° 186.16+3.84°
#ER (Lys) 98.51+15.62" 145.15+12.74* 87.26+4.32° 155.25+5.25°
2R (Met) 23.57£12.17° 44.09+1.38" 19.94+7.84° 46.31+0.31°
A% 2 (Phe) 53.14+£8.33" 76.70+5.26" 50.29+1.94° 82.93+2.93"
AR (Val) 78.58+9.61° 106.11+8.72° 71.88+3.11° 119.91+0.39°
IR (Thr) 51.7746.25¢ 70.76+6.33" 45.7342.18° 79.22+3.78"
Wit IR & i 480.84+57.93" 687.99+54.11° 425.25+21.68° 752.84+19.30°
21 5% (His) 31.29+4.12° 44.43+3 37" 27.86+1.13 48.19+0.81°
RAE M (Asp) 94.03+11.08" 130.86+9.82° 83.0624.29° 135.750.75"
2254 % (Ser) 61.91+7.94° 86.81+6.43° 57.36+2.72° 94.02+2.00°
A4 (Glu) 270.58+37.78" 386.25+30.49° 254.36+11.27° 423.4342.56°
H& R (Gly) 21.74+2.61° 27.92+1.70° 19.12+1.24° 29.97+0.97°
HER(Ala) 46.35+5.34 62.62+4.81° 40.03+2.04° 66.61+1.39
i 4% (Cys) 10.98+3.58" 17.11+4.82° 5.95+0.28° 20.39+0.39°
fik &R (Tyr) 51.81+4.97° 72.25+7.39° 53.6142.40° 79.5440.54°
AR (Arg) 40.61+1.98 59.37+4.87° 35.4542.17° 63.82+1.17°
fifi#i2 (Pro) 111.04+18.02° 156.78+13.88" 108.62+6.77¢ 182.55+6.45"
A hie IR & i 709.08+92.16° 999.97+79.66" 657.55+30.61° 1096.09+11.69°
W IR 5 L 0.39+0.05% 0.40+0.03* 0.38+0.11° 0.40+0.04*
e IR & L 0.612£0.05° 0.600.02° 0.62+0.11° 0.60+0.01°

M BA b SR . S H5PURKRE IRITHN . 27
YT ARBEIAIEB SR | e DU . Pl 2%
ML 57 R DIRE . L, STH LA F, ZLAT/E
A kb 0 T IR R 1 AU, W SR ER B, Glu Fl
Asp FE EEEEERISEILAL, Glu Fl Phe J&75 A AL
fple, STH A1 F, FLh A L&t &= F .
BERT%], STH A1 F, ZLAY FEAHYT B4
2.5 BN ES SR

S [F R 22 H B T B A X5 B A S B4t
(UL 5) o, PURp & 26 2L 3 & A5 i iR W iR
(SFA) . BAAMIHINEITE (MUFA) FIZ A AR R
(PUFA), Hrp I MG 52 & e o MRS TR
I, DM FLE T F, FL(P<0.05), I T F, FLAI STH
FL, o FE2EF(P>0.05) . MUFA 771, DM L& #
T F, L (P<0.05), 5 F, il STH FLJC it & 2% =7
(P>0.05). PUFA J5 i, DM FLh &R 3w T HA
ZH(P<0.05) . -3 JGNIMRRJT I, F, FL2. 3% T F, L
Ml STHHL(P<0.05), 5 DM ¥ G B & 2 7 (P>
0.05) . WFFARNIERM.YHERFN o~V JFRIER J7 1H, DM FL,
5 F LB EFEZER(P>0.05), “HBETF F, ZLA
STH ¥L. A DUAER 71, DM¥LS F, ZLIC &%=
5(P>0.05), I W3 = T F, LA STH L(P<0.05) .
W52, a-WRRIR S -3 ZRINZ ARG TR I+
s, BLAT BUah DKk AR A . T0T S 0 1 059 905 A2 0
AE. BEIMAR . Préa b AP S FTIRE" 20, B K
HEWFSEHGE, IR —Fh D Ret: 22 AN FIAR T
12, BERFAI 375 HE & K SP- O+ BA B o, =

%5 DM Fll STH PR A58 Jm AREL h il S i My B AR A 25 e 1Y
22553 H (mg/mL)
Table 5 Analysis on the difference between free fatty acids
relative content of DM, STH and crossbred offspring milk

(mg/mL)
e DM, F 7l F, 7L STHHL
IR (C18:2n6¢) 0.68+0.13* 0.58+0.10 0.40£0.07° 0.43+0.04°
a-WFRIR(C18:3n3)  0.13x0.01* 0.1420.02° 0.10+0.01° 0.09+0.01°
A VURER(C20:4n6)  0.12+0.02° 0.1120.02% 0.09+0.01° 0.09+0.01°
SEHRENEITER(SCFA)  2.57+0.64% 3.51£0.89° 1.49+0.34° 1.87+0.34®
FEERENIIR(MCFA)  2.43+0.25 2.47+0.88 1.95£0.35 2.11:0.34
KAENGIER(LCFA)  1.68+0.27° 1.20£0.31° 1.13+0.06° 1.48+0.10%

HIFIBETER(SFA)  12.15+1.49" 9.59+3.21™ 7.41£1.12" 9.18+1.30°

P AR IR (MUFA) 2.84+0.99° 2.26+0.66™ 1.90+0.40° 2.38+0.35%
ZAEANEN#R (PUFA)  1.21+0.19* 0.85£0.17° 0.82+0.07° 0.96:0.06
-3 RN 0.23£0.02® 0.25£0.06° 0.19+0.01° 0.18+0.01°

T NI R I EE K% 43 . SCFA(C4~C10), MCFA(C11~C15)FILCFA
(C=16),

5 A BE ] MU SRZE RS | iR
SEToaER ) kel 0L, DM FLAF, FLE S UifE
PENRIIR, PIVE R T 2 NI B . R BENR TR
Jr i, Fy FLis T DM FLF STH F, RAFTE R FH 225
(P>0.05), B2 RERT F, #L(P<0.05). H4EI5H5
P2 7 1, A5 40 B G i 35 25 5 (P>0.05) . KAEARIITR 7
i, DM FLi 3w T F, ZLF F, #L(P<0.05), 5 STH
FLIERE 2R (P>0.05) . AR, KEENBTITR S
RN TR AH LUAS 20 9 AAARTH AR, HLREEERR T
PR HAT — 5 AR B2 23720 T UL, Fy LR
k> UNESEH AT
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FUIT 52 Z R I 25200, AR SRR IR, L
BB AR RRIRAS . HORREE R . AR FRAE BRAN =
A, Horp Ao EF RO 2N K27 . PRASAD
SEEEPVGRSE T LR R AR LS, R BAN R
AL AE A FLr & B Z A TE B 40 28 55 o XITKOK
SECOVTEZEIR T LU T A R S AR AR S FLLST, A5
WESE L NBFESE | B L AR LB R AR A i LS
BATAEZES . TEAUITE, 250 PFLl o Sz al
FATEW 255
3 £

ARWFFE I X EG S N IEE S AR AEL
HRE RIS T T A TAT T A AAGIN, A5 PO A
EFLIEA FEESISE IR FUNST R RS
AR/ NEFEEFL, HUORHTELASS F . /NEFEFFL
FFEARSE F FLOE T A mns Wy, I rl1E
LY LMIZ I DL ITUE FRoR IR . R4 2L AN e
2R3 F, FLE & DIRETEA AN IR, PIAE B A
HEROLRAEET b o
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