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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.

Key words: ovine milk; milk composition; Dairy Meade sheep; Small-Tailed Han sheep; crossbred offspring
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UEFL RS G, XL R LS A3 0
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Yt EILRRFNRIH IR 7M. FEMAFLES 90 d 7
AR 2z B AR IO F T EF R, Breladfess ini—
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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
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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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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,
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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
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#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°
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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



. 244 - é’uﬁ&‘r\“/ﬂ*ﬁ

20224 2 A

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

ST
[1] PARK Y W, JUAREZ M, RAMOS M, et al. Physico-chemic-
al characteristics of goat and sheep milk[J]. Small Ruminant Re-
search, 2007, 68(68): 88—113.
[2] BLE, KE RFH, F 45 L FPFLGERRL ML
Boadr ). & T A4, 2020, 41(24): 286-291. [ LI Wenfei,
ZHANG Lei, SONG Yuxuan, et al. Comparative analysis of nutri-
ents in sheep, goat and cow milk[J]. Science and Technology of
Food Industry, 2020, 41(24): 286-291. ]
[3] # &, ko, LR, F. KBIBHF 7 LIRS LRI &
(J]. # E 5Lk, 2019(8): 27-31. [ ZHENG Zhong, ZHANG Gong,
REN Zhiqiang, et al. Current situation and development direction of
dairy and sheep industry in China[J]. China Dairy, 2019(8): 27—
31.]
[4] Zms. Rz F &2 & 25 K e £ & Bk st ik [D].
whFei i 52 F K5, 2018. [ WU Peng. Preliminary study of the
production performance of dairymeade sheep and its hybrid off-
spring[D]. Hohhot: Inner Mongolia University, 2018. ]
[5] A% DREFFIGRAFHATA AR B LT A 0957
[D]. 3 &% : # #4 X %, 2019. [HU Fei. Study on behavior,
physiology and molecular mechanism of postpartum oestrus in small
tail Han sheep[D]. Yanji: Yanbian University, 2019. |

3 [D]. A Ta: @b RARFH K 52, 2008. [ WANG Jie. Comparis-
on of growth performance and main digestive physiological para-
meters of small-tailed Han sheep and Tan sheep[D]. Xianyang:
Northwest A & F University, 2008. ]

[7] 44, 78, 4, 5. RE AT RAKF LRSS
BEFHLRS» G Ha ] LA EHEE, 2021(10):
135-138. [ ZENG Linghu, MO Naiguo, LI Hui, et al. Analysis of
milk composition of different breeds of river buffalo and the influ-
ence of season on milk composition[J]. Heilongjiang Animal Sci-
ence and Veterinary Medicine, 2021(10): 135-138. ]

[8] MOATSOU G, SAKKAS L. Sheep milk components: Focus

on nutritional advantages and biofunctional potential [J]. Small Ru-
minant Research, 2019: 180—241.
[ 9] MOHANTY DP, MOHAPATRA S, MISRA S, et al. Milk de-
rived bioactive peptides and their impact on human health — a re-
view[J]. Saudi Journal of Biological Sciences, 2016,23(5):577—
583.
[10] HANS D, CHRISTINE P, NIKLAS T, et al. Benefits of
lactoferrin, osteopontin and milk fat globule membranes for
infants [J]. Nutrients, 2017, 9(8): 817.
[11] semems. 4e4 % B (12) STA 2 A% A F o AL AL 094E
B[], %44, 2017(3): 30-31. [ DANG Xiaopeng. The effect
of vitamin B_(12) on nervous system development and physiologic-
al function[J]. Jiangxi Feed, 2017(3): 30-31. ]
[12] FAIR. vHER 2T 6 RoAY 2 T 28 b % v ZALE AR [D).
&b & K %, 2013. [ YUAN Qiuhuan. Effects of folic acid on
neural stem cells of mouseembryos and the underlying mechani-
sms[D]. Jinan: Shandong University, 2013. ]
[13] ZF4E4B, BALTE, 50U AR, F. B4 7 dhda o B 343 4h
P ER AT AT AL AR E e Hom [I]. P AR RATRF & &, 2016,
37(7):1017-1020. [ LI Jiamei, QU Pengfei, DANG Shaonong, et
al. Effect of folic acid supplementation in childbearing aged women
during pregnancy on neonate birth weight in Shaanxi Province[J].
Chinese Journal of Epidemiology, 2016, 37(7): 1017—-1020. ]
[14] FF, 8% FE, F. JoifoF it s 2RBR S 275
7% [J]. P E$LL,2017(10): 68=71. [ LI Yu, ZHAO Bing, JIANG
Hui, et al. Analysis of amino acids in milk of donkey[J]. China
Dairy, 2017(10): 68-71. ]
[15] B $hF. AR RAFR e & R BR 0940 IR B & L[],
A H ALK, 2014(28):239. [ SHENG Qinfang. Preliminary study
on eight essential amino acids in human body and their signifi-
cance[J]. Science & Technology Vision, 2014(28): 239. ]
[16] EmE, T8, REL, F WHLHLTRIRS O ILES
A (3] F B &4 5 F 4, 2018, 24(9): 57-61. [ FAN Lixia, LI
Teng, ZHAO Shangcang, et al. Comparative analysis on nutritional
components in four kinds of raw milk[J]. Food and Nutrition in
China, 2018, 24(9): 57-61. ]
[17] Rz, X, VA, F AR RBRGRHTRERL
B R A AT oA U] F BOR F 8K, 2017, 33(36): 78-84.
[ ZHAO Qiongling, JIN Jie, SHA Yucang, et al. Analysis of amino
acid composition and content in the emblic leafflower fruit from dif-
ferent sources[J]. Chinese Agricultural Science Bulletin, 2017,
33(36): 78-84. ]
[18] ##4l, X, Omega-3 %t Riaffghrii 5 2o [1].
&l e IR B g, 2016, 16(3):224-231. [ ZHENG Yangjian,
WANG Wenna. Omega-3 polyunsaturated fatty acids and coronary
heart disease [J]. Prevention and Treatment of Cardio-Cerebral-Vas-
cular Disease, 2016, 16(3): 224-231. ]
[19] dask, R EH, KA. o- T BRER 0 ) 3 M8 549 g i 4m B R
o B Ao A K BT e Bk (D). gk F & &, 2018, 34(11):
921-927. [ NAN Ying, ZHAO Meina, ZHANG Wei. a-Linolenic
acid inhibits oxidative stress in adipocytes and the release of proin-
flammatory factors induced by high fat[J]. Immunological Journal,
2018,34(11): 921-927. ]


https://doi.org/10.1016/j.sjbs.2015.06.005
https://doi.org/10.3390/nu9080817
https://doi.org/10.3760/cma.j.issn.0254-6450.2016.07.022
https://doi.org/10.3760/cma.j.issn.0254-6450.2016.07.022
https://doi.org/10.3969/j.issn.2095-2457.2014.28.188
https://doi.org/10.3969/j.issn.2095-2457.2014.28.188
https://doi.org/10.3969/j.issn.1006-9577.2018.09.014
https://doi.org/10.3969/j.issn.1006-9577.2018.09.014
https://doi.org/10.3969/j.issn.1006-9577.2018.09.014
https://doi.org/10.11924/j.issn.1000-6850.casb17080084
https://doi.org/10.11924/j.issn.1000-6850.casb17080084
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.1016/j.sjbs.2015.06.005
https://doi.org/10.3390/nu9080817
https://doi.org/10.3760/cma.j.issn.0254-6450.2016.07.022
https://doi.org/10.3760/cma.j.issn.0254-6450.2016.07.022
https://doi.org/10.3969/j.issn.2095-2457.2014.28.188
https://doi.org/10.3969/j.issn.2095-2457.2014.28.188
https://doi.org/10.3969/j.issn.1006-9577.2018.09.014
https://doi.org/10.3969/j.issn.1006-9577.2018.09.014
https://doi.org/10.3969/j.issn.1006-9577.2018.09.014
https://doi.org/10.11924/j.issn.1000-6850.casb17080084
https://doi.org/10.11924/j.issn.1000-6850.casb17080084
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20
https://doi.org/10.3969/j.issn.1009-816x.2016.03.20

%435 3

B, 4 W NI ISR I LB AT - 245 -

[20] R AHAE, Aok, A, 5. oI R BR 09 4 22 2 Ak B I L AT
BRI, A5 T kA3, 2016,37(10): 386-390. [ WU Qiaojin,
DU Bing, CAI Youlin, et al. Research development of alpha-linolen-
ic acid[J]. Science and Technology of Food Industry, 2016,
37(10): 386-390. ]

[21 ] HOFMANOVA J, CIGANEK M, SLAVIK I, et al. Lipid al-
terations in human colon epithelial cells induced to differentiation
and/or apoptosis by butyrate and polyunsaturated fatty acids [J]. The
Journal of Nutritional Biochemistry , 2012, 23(6): 539-548.

[22] FRAMK, K&, £ 16, F. BB e9 AT L3t & ], Ak id An
I,2010(5): 18-21. [ ZHANG Chune, ZHANG Hui, LIU Chuyi,
et al. Research progress of linoleic acid[J]. Grain and Oil Pro-
cessing, 2010(5): 18-21. ]

[23] BHATTACHARYA A, BANU J, RAHMAN M, et al. Biolo-
gical effects of conjugated linoleic acids in health and disease[J]. J
Nutr Biochem, 2006, 17(12): 789—-810.

[24] R&. g A I hHER T B 0945 XA AR [D]. AR &
g R i K 5, 2012. [ ZHAO Min. The research on anti-inflamma-
tion of linoleic acid and methyl linoleate[D]. Chengdu: Southwest
Jiaotong University, 2012. ]

[25] BRmb, Fush, ok, . F F5UR L5 5% a9 g Ry AR 2L A%,
o AT 1] 8 e RO A R F AR08 R F R, 2008, 36(7):

173-178. [ GE Wupeng, LI Yuanrui, CHEN Ying, et al. Fatty acid
composition analysis of cow and sheep milk and their products[J].
Journal of Northwest A & F University: Natural Science, 2008,
36(7):173-178. ]

[26] HF R MR E 0G0 A& (1], 677 4k, 2017(18):
15. [ BI Yulin. Application and progress of lipid nutrition[J].
Northern Animal Husbandry, 2017(18): 15. ]

[27] ULUTA Z F R, AHIN A U, YLDRM A, et al. The effect of
some environmental factors on milk composition of Anatolian Buf-
falos[J]. Animal Science, 2016: 57—64.

[ 28 ] PRASAD H, SENGAR O. Milk yield and composition of the
Barbari goat breed and its crosses with Jamunapari, Beetal and Black
Bengal [J]. Small Ruminant Research, 2002, 45(1): 79-83.

[29] PRASAD H, TEWARI HA, SENGAR O. Milk yield and
composition of the beetal breed and their crosses with Jamunapari,
Barbari and Black Bengal breeds of goat[J]. Small Ruminant Re-
search, 2005, 58(2): 195-199.

(30 ] XKk, L5, FAM. FAn o folnt 2 2% G 0T
H#E[T]. P E T4 E,2016(9): 87-91. [ LI Xinxin, LI Fadi, LE
Xiangpeng. Research progress on of milk composition and analysis
of main proteins in goat and sheep milk[J]. Chinese Journal of An-
imal Science, 2016(9): 87-91. |


https://doi.org/10.1016/S0921-4488(02)00112-8
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.1016/S0921-4488(02)00112-8
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.1016/S0921-4488(02)00112-8
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.1016/j.smallrumres.2004.10.002
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021
https://doi.org/10.3969/j.issn.0258-7033.2016.09.021

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 取样及处理
	1.2.2 乳中常规成分的检测
	1.2.3 矿物质和维生素的检测
	1.2.4 游离氨基酸的提取和检测
	1.2.5 游离脂肪酸的提取和检测

	1.3 数理处理

	2 结果与分析
	2.1 戴瑞奶绵羊、小尾寒羊及其杂交后代乳中常规指标的差异分析
	2.2 维生素的差异分析
	2.3 矿物质的差异分析
	2.4 游离氨基酸的差异分析
	2.5 游离脂肪酸的差异分析

	3 结论

