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Effect of Fermentation and Post-fermentation on Nutritional
Composition and Volatile Substances of Yak Milk
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(1.Academy of Animal and Veterinary Sciences , Qinghai University, Xining 810016, China;
2.Key Laboratory of Plateau Grazing Animal Nutrition and Feed Science of Qinghai Province, Xining 810016, China)

Abstract: In order to investigate the nutritional composition and volatile substances of yak milk after fermentation and post-
fermentation, the changes of nutrients and volatile substances of yak milk, fermented yak milk and post-fermented yak milk
were measured, and the nutrition and quality of yak milk were evaluated. The results showed that the lactose content of yak
milk after fermentation was significantly decreased (P<0.05), and the decreased rate was 39.43% . The contents of total,
essential, non-essential and delicious amino acids of yak milk after fermentation were significantly increased (P<0.05), and
the increased rate were 64.26%, 57.52%, 69.33% and 56.67%, respectively. The content of fatty acid of yak milk after
fermentation has no significantly difference (P>0.05), but the types and relative contents of alcohols, aldehydes and esters
in yak milk after ferentation were greatly decreased. There were no significant differences in lactose, amino acid and fatty
acid contents between post-ferentation and ferentation of yak milk (P>0.05), but the types and relative contents of alcohols,
phenols, esters and ketones in post-ferentated yak milk greatly increased compared to fermented yak milk. In summary,
fermentation improved the nutritional value of yak milk in some extent, and post-fermentation promoted the accumulation
of volatile substances of yak milk. Fermentation and post-fermentation had positive effect on the improvement of nutrition
and quality of yak milk.
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Table 1 Effect of fermentation and post-fermentation on main
nutritional components of yak milk
el A (g/100g) HUIEW (/100 g) FLAH(g/100g) K43 (%)
A 4.40+0.26" 4.65+0.52° 5.25+0.56" 82.46+0.13°
B 5.03+£0.27° 4.51+£0.46" 3.18+0.07° 81.99+0.91°
C 5.08+0.55° 4.18+0.41° 3.11+0.05° 81.94+0.63°

T AP R FRERR 225 35, P<0.05.
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e o m a IR A E, Wi in(P<0.05), 34
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Table 2  Effect of fermentation and post-fermentation on
content of amino acids of yak milk(%)

AR A B C

RAH iR Asp™ 0.22+0.05" 0.32+0.03" 0.32+0.01"
B MRGIu™ 0.55+0.04° 0.87+0.02° 0.90+0.03°
2254 R Ser” 0.20+0.02° 0.33+0.04° 0.32+0.03"
HEMGly™ 0.05+0.01°  0.08£0.01®  0.08+0.02"
I RArg” 0.11+0.03* 0.14+0.02° 0.15+0.01°
IR Thr 0.12+0.02° 0.19+0.05° 0.210.02°
Jil & R Pro” 0.10£0.03° 0.3420.06 0.37+0.03°
MR ARAl™ 0.09+0.01* 0.14+0.01° 0.15+0.01°
AR Val” 0.15+0.03* 0.25+0.04° 0.26+0.03°
i Mt 0.04+0.01° 0.07+0.01° 0.08+0.02°
LR Cys” 0.01+0.00° 0.02+0.01° 0.02+0.01°
A Rlle’ 0.13+0.02° 0.23+0.04° 0.24+0.02°
SR M Leu” 0.26+0.06" 0.4120.05° 0.43+0.03"
RN E [ Phe™ 0.1540.03" 0.2120.02° 0.30+0.05"
2H 2 MeHis™ 0.08+0.02" 0.14+0.03° 0.15+0.01"
O E i Trp 0.02+0.01° 0.03£0.01° 0.030.01°
MR Lys” 0.27+0.05" 0.41+0.04° 0.45+0.03"
i R Tyr™ 0.11£0.02*°  0.17+0.01® 0.20+0.03"
B SETAA 2.63£0.27° 4.3240.17° 4.66+0.25
W R ILFREAA 1.13£0.11° 1.78+0.16° 2.00£0.17°
R SERDAA 0.90+0.09" 1.41£0.02° 1.46+0.04°
LT A HAMNEAA 1.50+0.16° 2.54+0.03° 2.65+0.08"

EAA/TAA 4297 41.13 43.02

DAA/TAA 3435 32.64 31.28

EAA/NEAA 75.33 69.86 75.50

Ti: *FOR T RIERR, ** FR R T SR, #30R E LT IR, &R
SR RSN [T AR R 3R 2 5 L2, P<0.05, %4l
iR B9 & H: 43 B 29 0.90%+0.09%. 1.41%+0.02% 7Fil
1.46%+0.04%, FHH R N5 A R FHEA- Wtk
SELR E RN,

L5 L PTIR, RIS I AR i 2 AR A4 15
S FERRZH A=, (H R AT S 20T W 5 R E e A Y
PRV AEIR | AT E SR | R SEIR AN E L FR A
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T T HEAF DI ESRMME,
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gy, RIS FEA W RN S B SR AR W Y 2 2R (D5 2K
iR . FRINEME . BEEMR . IR . (2R ) 1553535
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Table 3 Amino acid score of yak milk
I i A 5 ¢
FAO/WHO ” AA AAS cS AA AAS cs AA AAS cs
ISR Thr 4 47 2.73 0.68 0.58 3.78 0.94 0.80 4.13 1.03 0.88
AR Val 5 6.6 3.41 0.68 0.52 497 0.99 0.75 5.12 1.02 0.78
HiiZmMet+ 2R Cys 3.5 5.7 1.14 0.32 0.20 1.79 0.51 0.31 1.97 0.56 0.35
Sz Rlle 4 5.4 2.95 0.74 0.55 457 1.14 0.85 472 1.18 0.87
TEHE R Leu 8.6 5.91 0.84 0.69 8.15 1.16 0.95 8.46 121 0.98
TR & R Phe+i% 2 R Tyr 9.3 5.91 0.98 0.64 7.55 1.26 0.81 9.84 1.64 1.06
#i R Lys 5.5 7 35.91 6.53 5.13 5.37 0.98 0.77 8.07 1.47 1.15
BB Trp 1 1.7 0.45 0.45 0.27 0.60 0.60 0.35 0.59 0.59 0.35
EAAs 36 49 58.41 11.24 8.56 36.78 7.59 5.60 4291 8.71 6.42
EAAI 61.16 65.36 73.59
H: FER AR+ R, R R FR+ES 2R W in-= A A SRR A5 5 2 A
oy | BEFE S YA UG U FEAE T EAAL 53514 Horp — A TARTR AN - RRIR 1Y & 48 a e Y 3

61.16. 65.36 Fl1 73.59, FH L TIN5 20 AT i 35 42 55
FEA I LT ILIRTE R, TRTHEA I EFRNE.
24 ABFEPIHES IR S /IR
K PR e BB A IR W I 2 Bﬁﬁfﬂmﬂ %% 4,
FEA G | B S )5 FE A W5 RIS 205 48 A4 0 o ARG
12 B iR, Hodh it FINg IR 5 B, Sr-5il02 ) &5
% . AEARER . BEREER . AEAEBR AN - RIS AN
NeWitE 7 Fp, Forh A AR IUIR 4 Fh, 505 &
FEVMTZ . SRV . AR AN 11- R — TR 2R
HIFIEEER 3 Fl, 53 B IMER . o- I BREZ A1 — 6%
TIETR . AR RS S FE AW A A R R AN L R
BIVIIR E i REads, (H R RS B R4 i
FIRNAS AL FIS 5 P22 1) 2 2 S i AS 42 55 (P>0.05)

F 4 KBENEBS PR WIIRITR & AR (%)
Table 4 Effect of fermentation and post-fermentation on
content of fatty acids of yak milk (%)

N2 A B C
HuFIRE AR SFA 55.44+2.02°  54.86+1.44°  54.71+1.39°
N ERERRC14:0 9.79+0.21°  9.66£0.54*  9.71+0.37°
FEREARC16:0 31.76+1.1*  31.59+£0.59* 31.72+1.28"
fifi JEFRC18:0 13.36+0.79°  13.13+0.38" 12.89+0.37°
1EHEFRC20:0 0.28+0.05°  0.27+0.03*  0.24+0.02"
A ZERIRC22:0 0.25+0.06"  0.21£0.02°  0.14+0.03"
A FEITFRUFA 23.25+1.46" 22.86£0.58" 21.91+1.21°
PN AENTERMUFA  20.83£1.29°  20.60+0.50° 19.81+1.05
A G5 I ARC14:1,n-3 1.3240.16*  1.30£0.02°  1.25+0.09°
FERIMARC16:1,0-7 1.46+0.11°  1.3940.02°  1.29+0.15°
JMARC18:1,n-9 16.82+1.28"  16.76+0.3"  16.22+0.87"
-2 k—GRRC20: 1,n-11  1.24£0.10°  1.16£0.13*  1.05+0.06°
ZARMANRIRPUFA 2.4140.18°  2.26+0.08"  2.10+0.16"
W IHARC18:2,n-6 1.23£0.08"  1.19+0.02°  1.14+0.10"
o~ JFRAZC18:3,n-3 0.77£0.07°  0.68+0.05®  0.66+0.01°
R TIRIRC20:2,0-3 0.41+0.04°  0.39+0.01°  0.30+£0.07*
MUFA/SFA 0.38 0.38 0.36
PUFA/SFA 0.04 0.04 0.04
n-6/n-3 1.05 1.11 1.19
it 78.69+3.47°  77.724£2.02°  76.62+1.09°

TEE(P<0.05), FEIRS 318 44.00% F1 14.29%, 2R
YRANAEIITIR B S T B, A — B R BE RN T AR5
PSR E; (EJR S RIS BRI P i Z AN
MBI R RS FREBHRMEEZER AN F
(P>0.05), R LI 5 AR A B PR 050
EFEE

FEAS ., EEE SRS SRV FEA I MUFA/
SFA (A G 7 8 /4t F g W5 188 ) 43- 531 o 0.38.
0.38 F1 0.36; PUFA/SFA (Z A FIIE TR/ A S
12 ) 4351 0.04. 0.04 F1 0.04; n-6/n-3PUFA F{E 5351
S/ 1.05, 1.11 F1 1.19, iflc FF HMSO (UK Department
of Health) FNF E#EFZ 19 A& & n-6/n-3PUFA
U B K24 LRR 4.000, MBI IRAIE , FEe2F
W2z K BN e e AR R A i 2 ARk, A R R
FEM
2.5 ABEEREPASHEF XK R AR

R 5 TR 1 LIRS BT U xR 5 A
FE M) T, 38 A A - BT B AT, RS
Wy TR S R 2 0 0 S S R AR W R Ay i K e
29, 14 1 26 FHEL P
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16 170
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ﬁ 2 | 1308
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Fig.1 Statistical analysis of volatile substances variety and

relative content of yak milk
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Table 5 Effect of fermentation and post-fermentation on content of volatile substances of yak milk (%)

] AT O
Fp2e ORI E] (min) Y24 R X FERE A7 " = c
2.11 1% B 88.15 CH,0  1.0120.04 - -
12.61 pRURL L 98.10 C,H,0, - - 17.90+0.30
13.39 3- Ik P e 98.10 CsHO,  14.41+0.46 - -
. 40.03 A D TR P 168.12 CH;0, - - 3.2340.11
SN ) _
43.01 1-(2-WKM 5 )-1,2- 2, % 128.13 CHO, - - 1.12+0.09
4481 i 228.41 C;sHyp,O  1.38+0.15 - -
44.83 3,7, 11- = —E 228.00 CisH;,0 1.7640.11  1.12+0.09  1.030.07
46.77 9-F/\ Bt 1 -t 268.49 CigH30  1.79+0.02 - -
48.56 3,7, 11, 15-PU A 32750 280.43 CyoHyy  5.58+0.16  1.58+0.13 -
LES 48.91 B -y 278.52 CyHyg  1.13+0.08 - -
57.30 e 410.72 CyoHs - 50.59+1.28  4.80+0.13
K 17.75 S 2E 126.00 CeHeO;  0.91+0.07 - 1.65+0.09
31.30 & i 126.11 C¢HeO;  2.94+0.08 - 3.05+0.09
24.92 PR 130.18 C,H,,0, - - 1.13+0.08
25.19 Fi 144.21 CeH (0, 4.60+0.25 6.94+0.08 -
33.84 S-SR 2- DU Uk IR 2 130.10 CsH,O, - - 1.28+0.08
38.00 T 186.29 C H,,0, 9.04+0.09 10.85+0.75 1.19+0.03
39.97 RHR 122.12 C,HO, - 12.94+0.53 -
ik 4371 S-SR DY S R -2-F2 130.10 CsH0, - - 1.60+0.07
44.25 T =R 214.34 C5H,,0, - 2.16+0.07 -
4426 + g 228.37 CHy0,  5.78+0.05 - 0.42+0.06
4723 RVaY 7 256.42 CiH3,0, 1.90+0.05 - 0.58+0.03
49.24 L 270.45 C;H;,0, 1.20+0.12 - -
49.48 RWAN 284.48 C,5H;0, - - 0.39+0.04
53.18 9, 10-+/\ ik Il 280.45 C,H3,0, - - 10.58+0.84
26.18 T 142.00 CoH;O  3.39+0.12  1.48+0.08 -
33.47 T 184.32 CH, 0 1.36£0.19  2.20£0.16 -
38.50 2, 6T TR I 180.29 C,H,,0 - 0.99+0.10 -
s 41.62 2- | DU 210.36 C,H,;0 - 2.63+0.20 -
41.64 2,4-5% T I 152.23 CiH; 0 2.78+0.07 - -
43.62 550 L TP A 126.11 CeHO5  7.37+0.18 - 4.71%0.12
48.08 iy 13 296.53 CyHyO  1.0120.07 - -
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