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HERTERNFMBR"

WEE', FASoR', T O, KBS, Hag
(L ERTRIAY S8 S TR, T 400067, 2. TKBAEB 4 AF SILER , THK 400067,
3HARLAE RAFES TEEE, 1A 2H 730070)

W OE. A T SA%AE HPLC H R et a 2 9405 & ot il L 27 %, 5T XA K G 46
AERRES AKAS LT REEL TORTTHAEIN, EREAN  ORFATEEEHETLR
RS E Y AR R, BAEFTAPELEENSTAIFHRB L EREG 27 H46.10 454
104.22 pg/100 mL, %4 % B, B, # B, 9 4 T L ORF RAAMKFFTARZEFLF(P>0.05), mAKFY
BEYANATHAEB, B, 894 F(P<0.05), G464 R R AL T L L ELTYRE D,

KRR GFIRAEEL; 2T, 5T

R4 #5065 kRS A

F4£4 (Bos grunniens) ¥/ FHHE RALBK B RS, RESHE RENBEARBREF " HOARES
HEEAMT, 2T RPWATNAREETMEROBREMRE" . BEEABERRNEIESFERZ
— B RBHR I ERBEES S, KPS LSHER AT AR R AR EZNMA, B4 mE
RERREREF AT EROEESR . BEAEREE BARSBAIASEER £ 5F SHE.T
MTEUREER LR A REOEFRNE, RO FROARERY , XFaRFAPEE
RABRZARZWHBBOEARE MR RIRE, BB X W A RSO X954 2L K
Ytk R B EMAT T RS, U0 R4 3L BT A i TR 4t — 2 BRI

1 MES5F*

L1 RBREREMERHE

REHAARREAEEI, 2B THEB(0A ~FE242 ) BHERG ~4 B) BEH(GS~6 H)

HFEH(T~9 A4 MARRPREHRRRNE LB 6 SHIRMT RS 3 5, SRR

FEEER 3 BECE AR B84 3 sk, BR A TATREES 3. fEERMBETRAE, RG34 250 mL 2KH
RIS BRI R, I LABREAR T, 35 T - 20 CIREEARW , T RTHATRR IR
1.2 (U35
1.2.1 &M F

Agilent 1100LC series 3B 54X (BCA PUTTAS R RS2 HER BIRID ROUAL B R 55
EELHEMRAF) ;0DS-Cy (S pm,4.6 mm x 150 mm) ;HH-4 B ABEAKE R (ILHE SIRTREN
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Be 2 BN ST) . YX280A FRARNGHNEREHFR( LEZHETFBMARAA) ;RE-5298 e A
(bW A AL EE) s HG303- 4 B $E IR 3 5548 (R R SC R AN #8 E ) ; SK8200LH i & A= 2% (K
) ; Millipore B4k 3 & (X EH™) %,
1.2.2 &M

FRE( i) ;B R A TRR; J8; 28 EhE; S A4S0 ; ZRRe; TKBRMEI (85014l AR) s 4E4E
? AE \Bl \Bz \B3 \Bs \Be *ﬂ Buﬁ#;a-ﬁ*ﬁﬁ'&;*mﬁﬁﬁﬁ( PS3) (ﬂ?ﬂi@bﬁﬁﬁﬂ BR) ,}%ﬁﬁﬁ@%( PIC'B7 »
HPLC) ;56 FZ& 181K 331 0 5 i 7K ( Millipore #RAEK 3 B H14%) o
1.3 HmaE
1.3.1 feanstiaidaiies

BHE R S5-T 1 HERB S, WRRIREESFLE 10 mL, in 1 g BHEBR R TR, HIWA 70 mL 2B,
TR SIS IERE , MA 30 mL 50% ) KOH ¥, 7 50 +2 CTH B FIR 40 min, Z 5451
50.30 F120 mL ZBEZEEL 3 3K, BREBEE 1.5 ~2 h, B CBE FFABAUK S B HEZETHE (H
pH XER B RABBRER S i) , AEKFBRANK. ZERE S0 CTREEA S mL 5HAPMEE
%% 10 mL,£ 0.45 pm LIRS IR )5 #H17 HPLC 4047
1.3.2 BHA#AFAIHRITLE

SECER(8-10] , HAEM g, HERRECELEE 10 mL, % E 150 mL =F 4, A 0. 1 mol/L i)
HCl 7% 50 mL, 4 L KSR W =AM OLE, F 121 CHREERP /K 30 min, B H B EEKF 40 C
J&, A 2.5 mL F)IR A B (30 g/L) (o-TEMBEFIARNE SEEA 3.0 g, 3 F 100 mL 2.0 mol/L ¥ Z BRIV
WP R BR) BB T 37 CHEREFRASTIR(12~18 h), ZJ5A 0.1 mol/L # NaOH % H0K
B pH ERT R 6.0 £/, HFEE/KERZE 100 mL, 2 0.45 wm fHFLIE BI85 #6147 HPLC 43047,
1.4 WP HAEGiHE(HPLC) MEBERHY
1.4.1 BEEELEENTEE54

%4 . ODS-C 4 (5 pm,4.6 mm x 150 mm) ; FShHHE: FE2(100% ) ; #i# ;0. 8 mL/min; ¥R .25 C; &4
BB ARHE 1 : 290 nm; BEAFE R 20 pl,
1.4.2 B#AAAEMNZTEELH

8,358k . ODS-C g (5 pm,4. 6 mm x 150 mm) ; k£330 C ; EAMEM AR K 275 nm; FFRE R .20 pL, W3h
A : BEGERE RN B %R (PIC-B, ) A1 FF BE (a3 ) R IR R VR, r itk 1 fim,

F1 BKEER HPLC WK 866 E KR &

YA Bt 1E/ min HEE/ % BT X % &/ (mL/min)
0 0 100 1.0
5 0 100 1.0
8 35.0 65.0 1.0
18 0 100 1.0
L5 EREEt

# 1.4 PR EEEN, KRR AIFE LERMRE A A2 G R, RIS B4R B R (T)
FEME S AT I AR B P A A R B L R B AR B AR R S IR B LB T E B o, T A AR
HE:

BERTE _HREE(nm) x REERAAT (mL) x SRR (ug/100 mL) x FREEHREAR (L)
(ng/100 mL) PRERIETES (mm) x AR E (mL) x AW -F 2 BUR HERE AR (uL)

1.6 WiRsSHT
Z5 R R A SPSS 13.0 itk {4+ Compare Means ¥ AT A X BTl 2 04 AKX A LSD i#5 2 &E
BB, AT ARIE TG ORF AT EERSBNERE,
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2 HREoH

2.1 FEBBFENTREFATELERSR
4 DARBE IR RS AR R ENNTERRB RS APEE RSB E 2,

2 AEAHBFETAESAPEERNSR pg/100 mL
R BERTE(x£5)
LES R LR B HE
A 29.8573 & 1.75° 41.960 8 + 0.47° 42.0295 + 2.56° 46.099 2 + 1.89°
E 92.684 7 = 1.46° 98.779 5 + 1.23% 100.958 5 + 2.41%¢ 104,224 1 £ 2.27*
B, 34.646 1 + 1.24 33.153 8 + 1.67 34.3076 + 1.02 35.4102 + 2.71
B, 172.246 9 + 4.57" 181.688 7 + 2.08* 176.985 7 = 5.82™ 181.042 3 = 4.05*
B, 339.2139 + 2.84" 349.5130 + 1.9° 345.039 5 + 5.65* 341.972 1 + 2.45"
B, 80.6029 + 2.52° 82.960 1 + 1.93* 81.5183 = 1.07® 84.1313 = 1.07*
B, 50.1141 + 1.83 48.896 9 + 1.67 49.2838 + 1.12 49.9609 + 1.73
B, 4.7372 = 0.81 4.5577 + 0.98 4.6277 + 0.56 4.648 1 + 0.65
EHEARNEFRRRERBE (P <0.05); REARKEFRHERERBEE (P <0.01), LI THE.

A& 2 XU, RS EE R WA T EER A B SR EERS THABBR (P <0.05),
HEHERAFEER A KFFRN46.099 2 pg/100 mL, IR MBEFMZ EAFEREZR B
ERZ BN AHFEREZER(P<0.05) AR A MBI PR TR, FITERN 29.857 3 ug/100
mL, FHEERE N TPHFTREFTENREER THERMAERP(P <0.01) , AR T ZHAFE
BEHZR(P>0.05) HEH HERPAEENZEHEAFERELZR, BRTEEFTEHNFHHE
H104.224 1 pg/100 mL,

BRAEE R K B, B, M B, 3 AL REORFARBHNHASELEEREER(P>0.05),
PR B, M BEMTRY &R (181.688 7 ng/100 mL) , i ERM B HFHANTERZALEEE
FHBERTHER(P <0.05), FAEK B, KEBIAEMERNHR (349.513 0 ng/100 mL) , BEF TH4
HEPMEEE MEFRZAAFERESEER. £4ER B, NI BEFT RIS (84.131 3 png/100 mL),
EEHTHE(P <0.05) MERPMEFHZMAFERE.ER

B B RATA, RO RS AR B E AT EREEE RN TRBEREE (AR A) (P<
0.05) Mk BF (HAER E) (P <0.01) ,%f B RAELERIK S EE MR B, B, M B, BF (P <0.05) LISk, R
HEARE (P >0.05),

2.2 FRARBEREFAPELERNSR

RBSe bl E SR T RN 3 MR ARG ARSI P EERFEINR 3 FiR.

M3 A, BRI IEBEEER A ME NTEES MENEBU TR EER (P >0.05) 34
BAERARNSREGHEANRR, ERE EEE SRR, WEMZET.207 8 pg/100 mL, FLFHEERE K
TRETRHREARE, LMK T BRI AHE2.957 9 ug/100 mL, B REARS REER B, S, HAR
B B RELE RN TEES M AANBBMAFERENEEZR , HP ETHREES B4 AT HEER B, .
B, .B; 1 By W& 873 MGT LA TR LR B, NI EESHIREGER. #ER B, NERETH
RUBHEAATREER T S ML LB S BHES (P <0.01) , & SR MISE LB &8
BEAPHESBEEERER

MREREN, ARARBBEGNEF AT EERNSREWAR, REELER B, NERETHERK
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GHEA AR BE(P<0.0) ETEHAMGE LE NGRS ATH IR HRAEERN T BERY
AFREHBRFHZ BAFEREEF(P>0.05),

£3 FEABEEAESFAPHEERHIE pg/100 mL
BHERSE(x1s)
RERAR (AN ge o TrERY
A 33.5593 + 0.90 40.7671 + 2.74 38.0737 x 6.95
E 103.764 6 + 2.94 100.958 5 + 2.41 103.916 4 + 4.13
B, 33.3589 + 2.69 34.2051 £ 0.84 36.2634 + 2.61
B, 181.5844 + 3.78 178.896 7 + 2.60 183.1410 + 2.55
B, 343.2451 + 7.43 345.0395 £ 5.65 344.4778 + 6.53
B, 83.9200 = 5.71 85.4474 £ 4.64 90.264 2 * 1.45
B, 45.376 3 £ 4.54 44.780 8 + 4.48 52.6364 t 5.49
B, 4.6923 + 0.20BC 4.769 2 = 0.38B 6.076 7 + 0.20A
3 3 i

FAPHREE R TORBEAR, AR AR R EER, ALK AN E XA BN EZ ST
BB FERROEME R, HAPEERAWKEZFIRIBENTRRE, B, AT 35S M E
BE NATEER A WTRERE" . FAUPRER EREBIHTEL, KR TEEREANEL, 5
B-HE MR-, THEAREAR E KRIFRR, RRAKS B EE K T2 EH e
K, ZHECEERRES NS EFRRO, ATERME RS TR PEEEN SR, LB EE LR
i EAEFREA AP EEY RN &R, S EF AR waEE g™,

FIFHKBE R ER TS B RN G R, 10 B KB A RS R E P hEYHT SR,
HEBNRBEZZTARKERSEROE MBI/ 40 T o9 575 & B U B 557k i (L T
T, REEEABAEARZTHREBRHEFZETAY , ERRANERET, h THEFRERE
FREAR, A e EEANFRRSABROAR, EREWERENEMA R B BA 4R HME
PIRE PR, BTN P P ARS) B R4 RS BER—E LMW,

ERBRATH, AR BEBEBGN RUEF AP EERN T BEWAK, TERL B TABRR S =44
GEERRE PR ME S BRSNS YRR B B4, BB KR —B, W E A
B, R EHERZTMA, UNEPBE —E 025", S a4 0= £ %, Ext 5
BHEERN TR EERW,

4 & it

ROUBBERFAFEERNSBRIAABRBETHEMELER, FEXANEERANE NS
BEEMKFERTLAESE FERB, B MBI HELRN S REAEFARABEN P EEEH LR, T
ARBBEENT B ERWMAELER B, 1B, &R, AFR P ARSI AR RMBHM AP EEESBE W
B

BE Mk
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Analysis of Vitamins Contents in White
Yak’s Milk under Different Seasons and Pastures

CHANG Hai-jun' ,ZHOU Wen-bin' , WANG Qiang’ ,
YU Qun-li’ , GAN Bo-zhong**

(1. College of Environmental and Biological Engineering, Chongqing Technology and Business University,
Chongging 400067 ,China ;2. Department of Life Science and Chemistry,Chongqing Education College,
Chongqing 400067 , China;3. College of Food Science and Engineering,Gansu Agricultural University,

Gansu Lanzhou 730070, China)

Abstract: The high performance liquid chromatography (HPLC) method for a simultaneous determination of
vitamins in white yak’ s milk has been developed. By the analysis of vitamins contents of white yak’ s milk under
different seasons and pastures, the results showed that vitamins contents in white yak’ s milk were largely affected by
the different seasons,the contents of vitamin A and E were maximal at the summer time,and they were 46. 10 and
104.22 1g/100 mL respectively. There were no significant differences for the contents of vitamin B, \B, and B,
under different seasons (P >0.05) ,but the season affected the contents of vitamin B, and Bjsignificantly (P <
0.05). The different pastures had less effect on vitamins contents for white yak’ s milk.

Key words : white yak’ s milk; vitamins; contents; seasons; pastures
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