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Changes of quality characteristics of yogurt made
from yak milk and cow milk during fermentation

HU Kai-li, TANG Jun-ni, LONG Hu, CHEN Juan" ,LUO Yu-hang

(Southwest Minzu University , Chengdu 610041 , China)

Abstract ; The changes of quality characteristics of yogurt made from yak milk and cow milk were analyzed through measuring

the pH,total acidity,texture,diacetyl and acetaldehyde contents during the fermentation. During the whole fermentation period

total acidity of yak yogurt and cow yogurt showed an increase trend, while the pH decreased accordingly, and there were no

significant differences between the two kinds of yogurt (p >0.05).The texture properties of the two kinds of yoghurt did not

change during 0~3 h, and the hardness, consistency, cohesiveness and viscosity increased significantly during 3~11 h(p <

0.05) , thereafter these four texture properties changed unsignificantly (p > 0.05).The texture properties of yak yogurt were

higher than that of cow yogurt.The diacetyl and acetaldehyde contents of the two kinds of yogurt increased significantly during

the pre—fermentation stage(p <0.05) ,and there was a certain fluctuation in the post—fermentation stage keeping at 7~11 mg/L.

There were no obvious differences between yak yogurt and cow yogurt in diacetyl and acetaldehyde contents.Conclusion ; For two

yogurts made from yak milk and low milk, the change regularities of quality characteristics were same during the whole

fermentation period,and there were no significant differences between the two kinds of yogurts in the tested indexes except for

texture indexes.
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1 #RER=E
1.1 HRE{=R

NG Wk (B 100 g: 3 H 5 25.8 g 5T
300 g RIKALEH) 342 g 44 350 mg BER 2114 KJ) I
16 DR A BRA ) s B R A ARHE AR WKy (55 100 g: 4K
EBT 24.0 g HGT 28.2 g ik/KILEH 39.0 g £M390 mg
BEHE 2130 kJ)  HRIMUE A AR LA IR STAE A
F 5 )1 55 LR T R L A 1 79 (RO A S LA T8 -5 v 44
BEERED)  JERUIFERHEA R A — R b M
HUHTH RV A RS T s Bk L AR g L =4
LR VARBREEN iR S 4N A ER R (S AL Y
Sorpraliical  WSE T E 2 ARG A R A T

PHS-4C + A4 pH 1+ S 20 Jr S RHE A R4
F s HS-3120 AU A IR0 REEE BB R A
RN ] 3 LC7000 Y Es80AR (A % r il RBAN AR K
A FRATF ; DHP-9052 AU BB IR 554 LI 5%
JR Bl 22 A 28 4 BR 4y 7 ; Centrifuge 5804 R %Y B .0
#L Eppendorf; GC-DSQ IR AH A1 BT g B I 36
[E#ER 2N F] s TA—XT plus B8 PEI Y Stable Micro
System; UV-6100 AU 285k 5355 G 3 DOUBLE BEAM
SPECTROPHOTOMETER ,MAPADA ,
1.2 SKWHIE
12,1 BEMEIAIREL IS RASLAA (s K=
1:5) 42 18 6% i 4B A 3 (15~20 MPa) > %
(80 C,3 min) —4-2p( £ 40 C) A 4% SLBL 1A K B 71—
2% (150 mL) > L 8 (40 °C,5 h, K BE& ET0+2 °T) -5
K (4 C,15 h) > ks,
1.2.2 MRELAME TEFEAFLAAFL AR,
AUABEW) (0~5 h) PN, B:E R 1 h HURE, J5 %2 19 1Y)
(5~20 h) Py, BEEIFE 3 h BURE, 43 5500 2 A &6 19 pHL .
TR B BT AAAREAE (AL 2 T R 2 T 5 4
1.2.2.1  pH{lxE HxHXZY 30.0 mL fiEPEI 5] 1 BRFL
FERE T 50 mL /NGEAR R, IR IELF 19 pH 3H3E4 710
FEIFE SR, BERERINAE 3 Wk R
1.22.2 FRJEME  AEHHFRE 5.00 g PR 5 1R
FULRER LA 150 mL =4, A 20.0 mL 28418 7K
13 i Wy R4S 78 WE, A 0.05 mol/L 1Y) NaOH ¥ UK T
FE L TESRIHAERY NaOH WA TR (mL) o BEAAE
FE 3RS S
1.2.2.3  FEARRAEIIE R I LA B Y R AR
B & b, 5SS 500 P ASO RE RE  RE
BE R EE RGN R R AL, A A A 3 TR AT
LbEE ., R LA SRR X 1

R 1 RILBINE S

Table 1  Texture determination parameters of yogurt
#k A/BE( F % 35 mm)
5 5 =X Yogurt—back extrusion
00 S 60%
W AT Sk 1 5 mm/sec
0 5 B 2R K ok 1 mm/sec
WU S5 Rk R 10 mm/sec
SR ) Auto-10.0 g
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Table 3 Parameter meanings in the texture curve

fiflJig R Y IE [ oK 7, BV i R 52 B e K g
L) 735 I [ P8 A T 06 T AR
RN SRR, T BRSBTS

7755 I [E] TR S80S A TR AR, B 1 1Y
FhaE v, R E LA R E
1224 WLBE LB EDMAE  FF i FTAR P 5
BEPE S B R FLAE & 30.0 mL An A SR TR 16%
TCA W, Fe01R2) , 8 10 min, T4 °C 4500 r/min
2.0 10 min Kf I WO gL BE S A0
KL T 2 A oA it 2 i 225 1) < T ik da 4 A A I
BCIS pL XL BEARAE S, B FEEWKT, @ F =
500 mL HX 12 32 4% 5 1945 43 1 2 HECE:, 393531
1 0.0 2.0 4.0.6.0.8.0.10.0 mL fYPRHUEIR R 2 2,
SR BIFHZMAH AL 10.0 mL 5.0 ml. |- ALZ BEAT

BhTER

HER WM 5.0 mL 16% [ =45 LR , X AE XL 2,
FPEAR HE 75 W 1 U B 4351 SA 0.0,3.0,6.0.,9.0,12.0,

15.0 mg/L 525 —HEL A 0.5 mL 1% [94R8 —
R, 58 —HR S AN I 2 B 3RS e B T R
FCE 30 min, XN SEE S INA 4.0 mol/L Eh R 2 11k
KN, 55— HEUAE n 2.0 mL #hR, 55 — HE LS
2.5 mLERIR ,IRAIE LIS —HRR B S B/E NS e,
1 335 nm P A 9L b o LI R G REE . DA
KT e BE Sy 1 A R, W S\ AE 2 DA A AR 2 1 s UE
gk,

i P XL 2 T B 1 T R - R B AR B S R
3w 5 mL, # BB 1.2.2.4 FRAERT L2 6 9 AR 8] 7
EATHIAE0.1.2.3.4.5.8.11 .14 17 .20 h Il & %
JAE . FH b5 o iR £ A A AR S T 2 Y

oo 1 (1]
3 S

eSS R 2L S I e K 2.0 mL 1% 1)
NaHSO, % T 250 mL H.ZE = A, in ALCFE S 19
FESh YW 10.0 mL, $25) , fE SR THCE 1 h J5, 0
A 1.0 mL 1% JERHA W, FH 0.10 mol/ L (¥ RS i I WK
T BT ZE, B 0.01 mol/ L BLAR fE S i 2 B
MORIE 25 (0,30 s ANER() , ANTH%. 0 200 mL
1 mol/Lf¥ NaHCO, W, PR GRS BIHF W EE O E R,
FH 0.01 mol/ L Tl 1 35 W T B0, I SR THFE Y
FRAEBLE AR (mL) o [RIEH s 9286 .

1.3 AR

SR Office 2003 Jig #1750 P 4 B 223 ) Pr £k &,
K SPSS 21.0 Gei [ 434 T F¥I{E ) ANOVA 2257
B EMEAT
2 RGN
21 REEIIEFEI pH ERENTL

FRE L& 2 ATRUE TR R R R, PIRR R L
M%) pH 34 B 2 T s 1] 174 FE < 22 T ke 4%, 1R B ) ol
PR (] PR R 2 Tk, AR ILZ M ZE RN B
#(p>0.05), FEATKBERAM] (0~5 h) , A5 fh il , 7
J& R BEATA] (5~20 h) , pH FIfR & FHA PR K ER R o
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Fig.1 pH changes of yogurt made
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from yak milk and cow milk during fermentation
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Fig2 Acidity changes of yogurt made

0 2 4 6 8

from yak milk and cow milk during fermentation

22 KEBEUREPEIFRAFENTL
HIE 3~KE 6 7T LLFEH, 75 3 1 & B E WA
(20 h) B4R 2L AN A= e L i A R B R L B SR MR
FEFR I 28 E I, AR ALE S T4
Flo FELEEO0~3 h N, 4B MR L A4 BL 2L A% DU I R A4
FROEJL-T-JoA8 4k, 76 3~ 11 h PN FE4- TR FLA AR ZL Y
PO BT AG AR 2 35 - (p <0.05) ,11 h Z 5, FIFI iR

FLAY ST FEPR AR LA 3 (p >0.05) .
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Fig.3 Hardness changes of yogurt made

0 2 4 6

from yak milk and cow milk during fermentation

23 ABIRHPBRIANZBMZESENETN
MIEN T B &5 F AT DL TEFLRR L EHT 5 h N, XL
Pt 2 25 ETH(p <0.05) 55 5 h B A R LAY XL
M IR B A, JF HLAE AR BR LAY X £ 1t 5
= TR BRFL s TR R L AR v, PRI IR L Y XL 2 e
A — W AEBEWE TRE, 5 14 h [ APIRFL
HOXL L P 7 b FEAS AR T, &% B AE 7~ 11 mg/L Z [A],
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Fig4 Consistency changes of yogurt made
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from yak milk and cow milk during fermentation
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Fig.5 Cohesiveness changes of yogurt made
from yak milk and cow milk during fermentation
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Fig.6  Viscous changes of yogurt made
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from yak milk and cow milk during fermentation
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3 itig

W B A5 2R L e A b A G DU (I BRE BR
TR AR IR FLAF R ) 42 °C R BTG B, TERI LA By
B (0~2 h) pH FNR 5 2% 1% 25 1k, 1b ik 2L R o Ak T AiE
W, AR RS PRI RN 7R 2 h 2Rk AR EE T
W (2~5 h) , bR RLER PR UE AT 00 | 7= iR R0 5
TEAET 2 W24 05.(5 h) B, LR Bl B 7= 1R ookt 3 L AR 44
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Fig.7 Diacetyl changes of yogurt made
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from yak milk and cow milk during fermentation
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Fig.8 Acetaldehyde changes of yogurt made
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from yak milk and cow milk during fermentation

A5 PRSI PR 7 A 1R L IR JRE B 1 v B O T A TR
Flo TEARSLE .40 C FHEAFLAAFLFTZE S h 3
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AP PR PLIR B 1Y) 18 e e S5 AR PR FLAE L 28 S N R
HH BRI A AN [ 149 S DAL R B S P 5 56 9T >R FH 1) 24 P itk
JEFEORZLAN ]

FUIR B AR 1 B0l R W L ™ AR FLIR, i pH T
R, 24 pH k3 B 2 1 09 55 HL e (pH4.6~4.7) | % 3R
BRI IT b 58 2R DT , 328 Wi il — Fb 25 1 5T 10 2% 45
M, FR BN PR FLEEFL TR B LA A kT
TR o AL TE R A A A (20 h) PN, Bl s [E] Y
SEAC pH 2 W B[R] B ST 8 bR g A TE. skt
S AR R JEORE B [ 4 2K e AR E 9 R L
SRR I UL 48 Y, 7S K PR B B R L A s JEE L
B FEERPEFNFE VRS B BT ) B9 SE S S B T
SURAEIS W i T AR S BRACAE A B R A B e 45
B AR 350 ARSI TS0 PO I A RRE s
FEAIRFLBVA PR T AR FL, v RE A FLE
(S R T N B 7 DD TG e A L = e L I S S 156~
FIFEFLER 1 vh o7 1 4 KR 4, BE LRy ik fdi 15
Wit S P IS S AR 437 A B4 22, AT (i 48 2 LR FL
B ZRH RE PR EE R SR B R v T I A R L
TE IR BB T 25 S R WA A LR FL I R
TEEERFLAR L , SN TG RARST 5 o

REFLA Y R P s AP 2 B2 (H T AR B R XL
R ) o S 0 A W L AR XU A ke S PR, G PR
N AU ) T3 ) % R, S A e G R R G e 1 L P A
AEREEEIE . B2 A& W i T KUK B {EL &g, X XU B9
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TIERE AN K. MEP I o2, A R &
NI, KUK BRMEAS, R FLoy E Xk R . 2
T Ty PN TR T R Tl DY I TR AR b Tl AR Ab 4
A= TS H PN 7R A A T A A sl P 8] PR ) £ T
G A [l AR L ERZE Y B P XL 2L AR RS
ST AR IR Y R, XU [ R AH X B A AT X AL
LTRFFEARE L2, B N HE 2 OB & ARG
B, AL A2 B RRIE &9, thA A B X
WRIE R i = s L X2 I TT AT AR IR A A
J A% R RS 2 AW 2 S ota =1 A | K s R
5T R, ZEE N 2, e T & %t i 30 mg/ L Bf, 2=
(EPRFL = AT PR B AR . AR S50 A3 IR 2L 109 2, i B,
IS 2 AT 30 mg/L, JBE P15 38 R FL i oA
TR . A SCHRIE ST FS Hh, BR L XU 19 T8 sl AN HR
TR (LI LA HAth 55 7 9 51 ) & Y
ARG, T _EL 3 6 55 5 4 5 1 LU A5 e 25 AR FE 2 AV FH .
X3 Y AR AT S FR I, YR FL P 2L T RN XL 2 T T
AL 2.5 LI, IRFL At . (B 5E4ER Y
WFEE &5 W 2 11, 24 2 8 XN 2 Bk & & /Y B 1) 332 3
0.56~0.8 2 [A] B PR L I XU EL e 4T o FEAR SIS, A
BRFLA LI (7~10 mg/L) 5L E(7~11 mg/L) & &
F B X e S N ST il . [RIE, PR AP i L &8
BRSSPV B I R A7 H R g AR

ISR T W 2 i 0 A 9 LB (A i ) S LA
TR g PRGBS BRTAT ) & 12 1 4 TR L XL 2 Ik 7 5 2 2
9~15 wg/g, FASSLLG AL e BT & TE 1R L i XL 2 Ik
ERE(T~11 mg/L) 25 B30T . MRS P& T &
3 Bl A P L, I e A9 B W 2 mE S o 0.5 ~
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HUOCHETT & B B NS & B 2 20 h, #E D B 5 i 77
B [E] B 2 4, X2 B 00 & B2 s B W B AIG ., B &
2z PUIE R FE TOAR A R 1 B 43 2 2 39 o PR 7L o o 5
MiHS & 2,4 CIR K 16 h J§ LB AL 2 Bk 0 & 257
%%y 18.33~22.79 1 16.16~20.70 mg/L, 57 52 5 fif
AW (T~10 mg/L) I BE(7~11 mg/L) & &2
SRR, HHEI 2 Hh 8 A A4 A 1 7R B R b 2SR EE 4]
ANF e, wT WL, &L T XUBR ) BT 04 I il 3= 22 B
PR A TR B S 9 S Ta) A T AR b SR AR 4k,
AN ECB LR At 23 77 A e R S B AR S2 6 e
FHFE Y RBEFI AN A BE T2, WL B 21 i e 8
RS RFLA AR FL 2 B A B2 7, Ui B &
FLZBEFNAL 2, T 1 77 2 A2 JOREZL &6 Fh g s i AR /s o
FH AR S Wl T /T A& B D S R 3L 20 AS/NEE AE
B 5 B8 0k 30 PN R R iR L 1 X 2 TG R 2L T i e TS
AT Rt — 5T
4 #ig

TEFEA KRB PT (20 h) |, 4E 4 1R 2L R4 12 %L
PR RS & T Fh a3, pH JUAH B T B, A P iR 2L = 18]
ToRFEZES(p>005), MAPIRFLIEREEO0~3 h NJ&
FRFETCAS {3~ 11 h PGS B B R G SR A T 4R
B E I FH(p <0.05) ,11 h Z 54 WURREAS AL AN I 3
(p >0.05) , HYEAFRFL P EFRIE Y & T AR R, ™
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