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Effect of refrigerated storage on nutritional composition and

volatile substances of yak yogurt
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Abstract; The purpose of this study was to investigate the nutri-

R ¥4
& 3 A (P<C0.05),

tional composition and volatile substances changes of yak yogurt
under refrigeration storage. The nutritional composition and vola-
tile substance were measured by amino acid analysis. fatty acid
methyl ester method and gas chromatography-mass
spectrometry. The results showed that yak yogurt had no signifi-
cant difference on the contents of protein, fat, lactose and water
content (P>>0.05) under refrigeration storage. The total amino
acid and flavour amino acid of yak yogurt significant increased af-
ter 7 d refrigeration storage (P<C0.05), and the increased rate
were 12.96% and 8.51% ., respectively; the amino acids score of
yak yogurt were 65.36 and 79.18, respectively. The content and
kind of saturated fatty acid of yak yogurt had no significant differ-
ence after 7 d refrigeration storage (P>>0.05), but the relative

content of unsaturated fatty acid of yak yogurt decreased after 7 d
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refrigeration storage. The kind of volatile substances of yak yo-
ghurt were significantly increased after 7 d refrigeration storage,
especially in esters. In summary, it was beneficial to the
formation of nutritional composition and volatile substances of
yak yogurt under suitable refrigeration storage.

Keywords: yak milk yogurt; refrigerated storage; amino acid;

fatty acid; volatile substances
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T I (P<C0.05) B IE 2 12.96 06, ¥ i 5 4E 24F iR
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36.78 % 1 45.28 % , ¥ & F FAO/WHO Ji #4119 36 % .
THEIEF G A ol il E MR S 49 %, ZIL R AL
VT o 5 R U L V8 AT 5 A A TR W v ) B — PR A A
1 12 2y F B I R e R 5 5 B ) A Bk R 38 o 8 5
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Table 1 Effect of refrigerated storage on the main nutri-
tional components of yak milk yogurt %
FE il HH fig i LB Koy
A 5.0340.27  4.5140.46 3.18+0.07 81.99+0.91
B 4.91+0.25 3.77+0.55 3.02+0.11 82.13£0.53
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Table 2 Effect of refrigerated storage on the composition and content of

amino acidsof yak milk yogurt %
AR i A FEf B AR i A FEf B
K A& AR 0.3240.03% 0.36-0.05° KINAR 0.2140.02° 0.3140.01°
&R 0.8740.02% 0.9240.03° &R 0.1440.03* 0.1740.01*
225 TR 0.3340.04* 0.332£0.02° 0 5 R 0.0340.01¢ 0.04+0.027
H & R 0.08+0.01¢ 0.10+0.03" i = R 0.4140.04¢ 0.46+0.06*
RN 0.1440.02° 0.150.03¢ i & R 0.17+0.01* 0.2040.04
HE M 0.1940.05 0.2140.05 | TAA 13240170 18840320
Iy 2 iR 0.34220.06° 0.402£0.04* EAA 1.784+0.16® 2.09+0.22¢
RN 0.14+0.01¢ 0.16+0.02° DAA 1.4140.02¢ 1.5340.06"
RN 0.25+0.04¢ 0.2740.02° NEAA 2.54+0.03° 2.79+0.13>
% R 0.0740.01% 0.0970.04* EAA/TAA 41.13 42.76
e = R 0.0240.01° 0.014-0.00° DAA/TAA 32.64 31.42
S5 H IR 0.23+0.04% 0.2620.03% EAA/NEAA 69.86 74.70
SRR 0.41+0.05¢ 0.45+0.04*

T TAA NAFER B EAA b IR B i s DAA S 2 WA FEM ; NEAA Jy 4k i/ & JE 1R & & s 7 1

ARl 7R 22 53 3% . P<<0.05 s FHRE A [R) 32 7R 22 5 AN [k 3% . P=>0.05,

x3 AEMESBRNSEREFNENZWE
Table 3 Effect of refrigerated storage on the amino acids score of yak milk yogurt
BHER FAO/WHO 9% Frin A Fe it B
AA AAS cs AA AAS cs
AR 4.00 4.70 3.78 0.94 0.80 4.13 1.03 0.88
WA 5.00 6.60 4.97 0.99 0.75 5.31 1.06 0.81
B S R+ 2F e 4 R 3.50 5.70 1.79 0.51 0.31 1.97 0.56 0.35
555 E R 4.00 5.40 4.57 1.14 0.85 5.12 1.28 0.95
Se AR 7.00 8.60 8.15 1.16 0.95 8.86 1.27 1.03
RN &R+ B A R 6.00 9.30 7.55 1.26 0.81 10.04 1.67 1.08
i = R 5.50 7.00 5.37 0.98 0.77 9.06 1.65 1.29
AR 1.00 1.70 0.60 0.60 0.35 0.79 0.79 0.46
CEAAs 36.00 149.00 3678  7.59  5.60 4528  9.31  6.84
EAAI 65.36 79.18

T EAAs Jyb i @R & i s EAAT b AL TR AR AL

EAAT4R USRI b 7y B TR 5 A5 v 4 B A 1B 78
FERAR AR 3 3 W1 v T S AR AR TR WY 1Y EAATL 4
BN 65.36 1 79.18, 3 W v Ji AT S 4 e 4G A BR U Y 44
24 REMESBRDENBRMEARSENZN

Hi 2 4 AT ¥ AT IS HE A PR W Hh o UG 12 B i
JUT R+ 43 T PR AR TR AR R LB R R AR TR
TR 5 NG 07 TR » PA) 32 58 i TRk A 3 TRl R AT 11
TR A B AR RIS AR LA RO i R o X2 BR
R B R 3 R AN TR . WAL A
¥ ST 24 R % A AR R A A R i U5 TR 1) R 2 7 fE A

B2 (P>0.05) 5 & &t [ & AN 1 AR 17 BR b 28 28 A6 A
B3 (P>0.05) (A J& 5 HE 4= B W% v R 460 i I R 75 =
B EEREAR (P<C0.05) . 3% B & J0JS 46 48 R W3 vh 1) S #f Al
i W R TR Sz A S Ak el L o 4 T U A A TR 0 A R A i
BR 2 B4y 5 R (54.86 £1.44) Y6 A1 (53.5440.49) % 5 A4l
HING W7 B2 (9 5 4% 51 4 (22.86 4 0.58) % Ml (19.36 +
1.23) %6 5 1l — 25 3 WA v {8 15 48 2 IR 0% 19 S 14 0 B O
EERRAR . XA AT JE A AR R 1 i U IR A kN 4k
73— 25 43 0 W] 0, ¥ SR JS 4R 4 TR 45t MUFA/SFA
A9k 0.38 F1 0.33; PUFA/SFA 43 %] 0.04 F1 0.03; n-
6/n-3 PUFA A4 514 1.11 F1 1.96 , /% F HMSO(UK
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Table 4 Effect of refrigerated storage on the composition and content of fatty acidsof yak milk yogurt %
fig i 2 i A i B fig s 2 N )

L0 I 1 R SFA 54.86+1.44 53.54£0.49 | MHER Cis.1.n0 16.7640.3>  14.681.247
W EER Cu 9.66+0.54° 9.3440.37¢ 1=+ #— R Czo.1.011 1.16£0.13>  0.8540.07%
FEHEHER Cus.o 31.594+0.59*  31.68+1.01* | ZAMFEHi B PUFA 2.26+0.08  1.4640.10
T 5 B2 Cis.o 13.13+0.38*  12.33+0.86* || WHER Cis.z.ns 1.19+0.02"  0.96+0.06"
R Cooo 0.2740.03" 0.134+0.06* || a-TRER Cis.s.us 0.68+0.05> 0.3040.01¢
T R R Caso 0.2140.02° 0.0640.03% || B MR Cooroons 0.39420.01"  0.1940.06°
RS R UFA 22.8640.58  10.36+£1.23 | MUFA/SFA 038 033
BN AN G iR MUFA  20.6040.50 17.90+1.13 | PUFA/SFA 0.04 0.03
A E MR Crais 1.300.02b 1.1840.09" || n-6/n-3 1.11 1.96
FEREIH R Crs.1.n 7 1.39240.02b 1.192£0.15° || Mg 77.724+2.02  72.90+1.16

T PR R R 22 5 B, P<<0.05 5 TR A A R 2 R AN 3, P>0.05,

Department of Health) FiItf [ #f # ) A K& n-6/n-3
PUFA Wi k%4 ERR 4.00% ) L2450 F 2 w484
T2 3% v 1 AN A R i U7 R 5 A R AT L 1B Y2 RS R AR R W 1Y
BERMEAR LA B F WA S ERNE
2.5 BRMEYR

2% 5.6 AT A, GC-MS 4347, U\(?ﬁﬁﬁ):)r%i?
FR ST o3 0 M Y 14,43 FhE R MEY) BT, Hob, %

FEA-FR WY B 2R (TR 28 VR 2R
LU FE ROk TR XS &5 b 0 8 08 0 s T 04 28
R E .

e ke W ‘ﬁ?AﬁTMH
ENUIES

Ve PRV ()4 A R 3 b B LR B L DA % B BT b Y B
TR TG P T4 T L 2 VR T T 4 2 R 3 OF 7 A AH ML A 4

Ei‘[m—zoj

BE Wy i A LRl T &

M 5.6 EPEILJ%S:JJ,‘(A@EM%&FE?%EFH’J

i 7 d R B2 R R T

RO RBEWNEFBRTIEFELAEY R
Table 5 Contents of volatile substances of yak milk during fermentation
1 8 g AR Bt/ %
[8] / min R A i B
22.48 2-2, K-1-C W 0.260.05
32.79 +— 0.5240.04
44.82 + T 0.14+0.04
47.87 3,7, 11-= B - 1.12+0.09 0.5240.03
- 7.51 WL 0.3140.02
15.53 Y- AT R RO 0.2474-0.05
41.76 T F &M 0.2740.05
48.56 3.7,11,15-PU H -2+ X 0 1.58+0.13 0.8040.06
48.92 B 0.31+0.07
57.31 e 50.5941.28 1.4440.07
10.12 CiR 1.02+0.09
25.29 ER 6.947+0.08 3.8340.13
25.64 TN L R 13.95+0.14
35.05 9-Z& iR 0.45+0.06
ok 38.49 +—Mg 10.8540.75 15.6040.38
40.25 X R 12.94+0.53 32.7841.16
41.95 +=m 2.16+0.07 0.7740.04
44.28 I g iR 4.7040.18
47.23 Vay./i 1.0040.04
49.48 RN 0.66+0.06
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85
ik ﬁEﬁEJ pn— AT & i/ %
[i] /min FEdh A il B
17.18 A 0.29+0.04
18.49 T/ 1.4840.08 0.37+0.04
33.49 o 2.20+0.16 0.73+0.08
(e 38.50 2,6 TR AT 0.99740.10
41.62 2~ DU B A g 2.63+0.20
41.64 2,4-3% T EE 0.38+0.07
43.63 5-35 e PR g 1.0940.05
16.71 4-F - 1R R 2. T8 0.51+0.03
28.93 C MR N g 0.62+0.09
- 31.48 R T 0.6940.02
34.76 P e S, 5 P IR -3- P 5 4% 0k g 0.15+0.04
36.30 2-L KT R -2- Y KL D i 0.6340.08
51.43 o B TR 5 T 1.3640.11
0.45 3-FEEL-2- T 3.9340.04
18.25 3,5- " H -3 O 0.52+0.05
35.25 2.3~ -3 5- TR FE-6- Y -4 -t - 4 0.39+0.06
36.71 3,5 ¥R -2 H -4 H-nk -4 0.36+0.06
e 24
45.06 2-+ T 0.17+0.05
2,6-2 (1, 1-Z W 3% & ) -4- 58 HE-4- 1 Sk~
45.73 1.9040.02
2,5- 7 -1
46.97 Y -6 -2 H- ik i -2- i 0.79-£0.06
27.29 2% g 0.62+0.04
43.20 T+ A 1.934+0.04 0.830.05
e f 25 45.19 Tk 0.34+0.04
46.69 + ks 0.52+0.06
55.48 2,2-Z(P-Z AR H) N b 1.14+0.07
ES 1.04 I Jie 6.21+0.17
HoAle 23.22 AR - JE -5 1.2440.08
F6 AWIUEESBRNPELEWRME 4 Fifr AR AR XS 2 1 A8 A AN R 43 I R R A TR % ke
REEWLLE TP R TE M B JC TR PR L R B TP R B IR AL A
Table 6 Comparison of volatile substances variety and AR P R TR R, XS EL Y R A B TAE 4t

relative content of yak milk during fermentation

A fiin B
K ER/% it /%
i 2% 1 1.1240.09 4 1.4440.07
1B 2 52.18+1.36 6 3.3740.27
[IES 4 32.9040.90 10 74.7741.11
[ ES 4 7.3040.12 5 2.8640.15
i 0 0.0040.00 6 3.96+0.31
il 2 2 5.834:0.06 5 2.234:0.24
R e 1 1.9340.04 5 3.4640.23
i e 24 0 0.0040.00 1 6.2140.17
HoAty 0 0.0040.00 1 1.2440.08
a4 14 10L24+0.70 39 99.53+2.30

MWy PRI BT BT 1. I 2R ) R — AR A Ay
AR A BRI & 2 R 51.07 D0 i I S R L T 4 9
JE AT 6 Fli o 3.06 20 9 45 2 9y 57 » 32 W04 B 945 2 0 BT AH
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4 R .33.31 06 3 WA A R W% A6 V& FC D 1] 12 Pk ) K Ak
R 7 T I T RE 2 S R T 45 ) IR Ak R AR T TR AR
PRSI 45 2R o e A1 B 2K L TRE 6 L I 2K 2 W o 1) R At 2 i
Ve PR PR A R S TP B R P ) O s TE R A ) 5
BRI Hh L R A TN B FLIR L R LT BR S5 IR R W L 2 BT A
X SRR PR R 5 A CF 0 R A AR R B



&M | Vol.36, No.11

I 5 2 R S W) ST 5 T L 2 ) 5 (4 2 R W 7
RS B4 JXUIR DA THT A H R X i /0 5 3 e 2 T ) 2 05 TR
JE R W RIS 7 d J5 IR W3 A i » BE = TR 4% P R 1
Y 5T LT S W b R S S 0 B v
7 d )5 B RR Y R ) o S S ) B A T AL SR E A
e e XA 4 Jo T B 55 9 2D 5 BT DA 4% 4 XU ) R
HORKIFLIR R T R % 0 v B/ R P i
EERSTRBERMMIEY B, v 5 5 R Y A R
FW AR D TR R R AT R T A . R R
e o I 2 R R A 0 o DR T b S O T e i Y — 2 L R R
JRGIER B4 490 J5 V4 S 2 R % vP B TG S A BT 6 T L AR X
it 3,66 00, R WIS L Ve A R T AR AR R WD AR R XU
Wy TE Ao R A BRI V4 TR I T 2K 0y ol 2 g i <
U /b T RE R PR AR BN I IR T R X S kL AR A R
HH R o A I ) o T ¥ TR A R b 6 8 S T
B P T 0 B S 1 o AL 1 A

LRARA Ve T AR 4 A TR 5 v By KUK ) T e O
0 HE T R 28 ) 5 5 S 3 A R T A A TR 3 KUK 1 T
Do RS ST ¥ S [ o 7 A R P L e W O
WA T B2 10 4 TR M) T XU 0 i TR ALK B ) 1 04
AN ) T A R W O BT DR
3 4iig

VTR AE A TR P i TR L FLE K A
HUE SRR To B 35 R W s (ATE — R LA T R R
13 v A 5 R R DR 0 S TR s T O A A A R
Wy ARG 5 R A0 A X LRI, SRARA WA
F TR A R WY B 57 00 A 1 W) B TR 0 OF HL 38
VA T LB SR (AN R e R PR A . WESE A R E
S THEF BRI T d VR B TR OR R AR
SR KT T 48 2 IR 103 ¥4 341 1) IR 46 At A= 9y 0 g Al 0 17 4
T PR o e AR A 0 A 7 IR 1) SR AL R AR IR AT 5 IXOF
BT —H O E ST .

2% UK

(1] & icifg. 2015 Ry R4 PR R a4 S BUR L [T ],
AR, 2015, 41(1) . 1-5.

(2] &R, RBP4, B, % FiE A G4E 4 TR Y5 b g s 62 41
BRI ST, VH R RE K2 2 i CA SRR RO 2007 (4)
794-796.

[3]1 SALVADOR A, FISZMAN S M. Textural and sensory char-
acteristics of whole and skimmed flavored set-type yogurt
during long storage[ J]. Journal of Dairy Science, 2004, 87
(12): 4 033-4 041.

[4] AYENI F A, SANCHEZ B, ADENIYI B A, et al.

Evaluation of the functional potential of Weissella and Lacto-

bacillus isolates obtained from Nigerian traditional fermented

ERAFE RN EFBPEFRRD RER Y R M

foods and cow’s intestine[ J]. International Journal of Food
Microbiology, 2011, 147(2): 97-104.

(5] BRI, Myschli. skUA . 4% 3 80 U 4+ IR 0% b B A B A A
TEPEFLER 1k N A A5 A ke e LT ). & R, 2017, 38
(23). 178-183.

[6] ZWali, MIH, XA, 5 A5 HAMAHALN I E
FUE TR B He B B LT ). & dh T BHL, 2016, 37(2):
379-384.

[7] sttt D, BE%, & A4S P SHIERNELL
B PR, 2017, 45(10): 1 617-1 619,

(8] Wi, T2, JusinZe. ¥ i It DX A A4 6 0% 0 R 3 8 5%
W18 B A= 4L 1. S8 Fr 4, 2018, 30(4): 1 262-
1 270.

[9] T a3, 7 m JBUAL 50 R BEHE 20 0 v FLIR 18 2 M 1k B Ho i 2E
TNRETSELD]. 2290 . 220K, 2014 25-28.

(100 Z=F+ T4, B SO, B F 4R WAL L PR AL A9 4E 4= TR 45 Jm . T

U i S EYE AR, 2018, 37(3) . 297-302.

(110 BRAA . Zfd, ARG, 5. 1174w SRR X A% 555 & BE 4 2 TR 0%
PR A R B 1) 2 AT LT ). £ fh ok B4 . 2016, 37(14) .
59-62.

[12] ZET4TE s BT, FE 4 5 M5 WL 1 38 LA JUL 40 5 1R 0 g iy
FR AL R 47 BT B B FRAE AN [T 8 3 % 4k, 2018, 40(2):
194-196.

[13] CHENG He-fa. Volatile flavor compounds in yogurt: A re-
view[ J]. Critical Reviews in Food Science and Nutrition,
2010, 50(10) . 938-950.

(4] RBIE. ML, ™0, . LN Y 5 SR I e
GBI T hh A BRI . 2019, 10(5): 1 184-1 190.

(150 BeWm» Z@ALRE, FAIRE, 55, L0FCAT2R B AT 3520 4 0 &
BEFRERB A A LT] ' S5 LA, 2020, 36(4):
72-77.

[16] {4tk %4, WLRW, 45, 3 FhiE ™ 4 95 b I5 107 R 8 77
0], AT A, 2006(12): 1 491-1 492.

(170 JAbT, B3, SRR, 55, MR G 18 R 05 BR 1 K
RN IT IR IELT]. PE R AL i, 2014, 27(6): 2 629-
2 634.

[18] BOURGEOIS P L, PASSERINI D, LAROUTE V, et al.
New insights into Lactococcus lactis diacetyl and acetoin-
producing strains isolated from diverse origins[ J]. Interna-
tional Journal of Food Microbiology, 2013, 160 (3):
329-336.

[19] tRMa8E, 2t 54, W 2UH BT A AL R ) LB S
BB BT E AR, 2011, 11(5) . 189-195.

[20] ROUTRAY W, MISHRA H N. Scientific and technical as-
pects of yogurt aroma and taste; A review[]]. Comprehen-
sive Reviews in Food Science and Food Safety, 2011, 10
(4): 208-220.

117



