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Changes of Physicochemical Properties and Volatile Flavor Substances
in Tibetan Air—dried Yak Meat Jerky during the Simulated Processing
MA Guoli, TANG Shanhu * | LI Sining, LIU Huilun, REN Ran

(College of Life Science and Technology , Southwest Minzu University , Chengdou 610041 , China)

Abstract: The changes of water activity( Aw) ,pH, color, thiobarbituric acid value( TBA value) ,and volatile flavor substances
of yak longissimus dorsi during simulated Tibetan air—dried yak meat jerky processing were studied under the conditions of
freezing =20 °C for 6 h,and then 40 °C air—dried 20 h, air—dried at 60 °C for 10 h,or air—dried 80 °C for 5 h.The results
showed that as the air—dried temperature increasing,the rate of descent in Aw increased.The pH was increased first and then
decreased, and the rising rate was 60 °C >40 C >80 °C.The L" value decreased first and then increased after three times of
freeze—drying cycles, the rising rate was 60 °C >80 °C >40 “C.The ¢ * value and b " value significantly decreased( P <0.05) ,
and the rate of decline was 40 C >80 °C >60 “C.The TBA values were significantly increased (P <0.05) ,the increasing rate
was 60 C >40 C >80 °C.Seven kinds of volatile flavor compounds were detected in Tibetan air—dried yak meat jerky.Three
principal components were obtained by principal component analysis, and the cumulative contribution rate reached 76.117% .
PC1 was 38.565% and consists of acids, aldehydes, alcohols, olefins and sulfur compounds.PC2 was 22.198% and consists of
acids and ketones.PC3 was 15.354% and consists of heterocycles.The scores of volatile flavor substances on PC1,PC2 ,and PC3
at different air—dried time points were different.The highest scores was obtained on PC1 and PC2 when air—dried at 40 C to
12 h. The highest scores on PC1 at 60 °C after air—dried to 8 h.The highest scores in PCl at 80 °C after air—dried for 3 h.
Comparing Tibetan freeze — drying at different air— drying temperatures had different effects on the physical and chemical
properties of yak and changes in volatile flavor substances.
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Table 1 Freezing—drying times and dry time points of

Tibetan air—dried yak meat jerky

at different air—drying temperatures

PRekh (20 C) - Urati- WA A B ] 5,
AT (%) (h)
0 0
1 4
Vit -40 C LT i i
4 16
5 20
0 0
1 2
PE-60 C T 2 !
3 6
4 8
5 10
0 0
1 1
Vit -80 CIRLT 2 2
3 3
4 4
5 5
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Fig.1 Changes in Aw of air—dried
yak meat during air drying
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Table 2 Change of pH of Tibetan air—dried
yak meat jerky during air drying

wa- T g EeNERE RS RS
() -40 °C -60 °C -80 C
0 550 £0.04° 5.55+0.04° 540 £0.02°
1 572 +0.02° 5.90£0.07' 5.45+0.03"
2 575 £0.01™  6.33 £+0.03" 5.51 £0.02°
3 5.87 £0.02° 6.06 £0.01" 5.62 £0.03"
4 5.80 £0.02" 6.00 £0.01" 5.56 +0.01"
5 5.63 +0.02 5.87 £0.03" 5.52+0.01°

Ve 2 P ARG FRERERE RS
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-40 C > R45-80 C . AFRMEESTIEIIRE B A
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TR K Ab2otk 25 P L R i A et
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Table 3 Changes in color of Tibetan air—dried yak meat jerky during air drying

B 2EH UREs - R IREB(R) IR -40 °C TR 45 -60 C JR U4 -80 °C
0 29.80 +0.26" 30.93 +2.05° 28.12 £2.44°
1 24.01 £0.27° 23.94 +1.76™ 20.62 +1.85°
e 2 2575 +1.82" 20.67 £0.36° 20.78 £0.72°
3 26.01 £0.37" 21.02 £0.93¢ 21.63 +0.89™
4 26.43 +0.76" 22.01 +1.35™ 23.65 +1.52™
5 26.69 £0.41" 25.23 +3.20" 2420 +1.98"
0 15.89 +2.20* 15.74 £0.76" 13.03 +3.28"
1 11.12 £0.34" 13.19 £0.19" 939 £1.23"
. 2 10.34 +0.86" 11.93 +0.44° 8.09 £0.25™
a
3 8.18 £0.53° 8.04 +0.84" 6.68 +0.28
4 7.45 +£0.53° 7.46 £0.56" 6.07 £0.37
5 6.22 +0.69° 7.04 £0.787° 5.26 +0.24"
0 10.22 £0.94" 103 £1.16° 10.24 £0.97°
1 8.66 +0.44" 9.77 +0.67™ 9.28 +0.93®
. 2 7.24 £0.58° 7.92 £1.70" 8.34 £0.83"
3 6.04 +0.20" 7.13 £1.65° 7.33 £0.47
4 5.43 £0.33% 6.33 +1.28° 6.72 £1.05%
5 5.02 £0.34° 5.82 £0.70° 5.61 £0.21°

3% 3 PR — R E AR — AR /NG FREROR 2 R 2 (P <0.05) .

22 ozigmonm)
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24 RFFEHHXXNTFESF AL TBA EEL

& W5 S8 AR B0 255 ) B % PRt 1) e A ik 7
Pyanvs . AL bl 22 P v R o U E Y o D
A BN T S B R A0 IR T A AL B0 R, BE T
Hr A S L BT, SR 4 Fra] LU H O 4E
A RTERCT R A TBA (B #8235 T & (P <0.05)
VLITE X B R b, 02 59 W Il 58 2 1962 DA K
SN BT i AR ol 9 XU 2 TR & AR IR B AR, O
ARG . T HL R B I ARIR RS - S IR AT T
SR GO A A4 ) APl A7 AR R K
51, URES A K 3 PaIE vK i , A A K i BE A% B L
PRI PR 2L , A I I L PR AR TR A B R 3 TR
U Ak INSEIE B ™ s TBA (™ o =R
FEAR A TBA B T i BE FAR U R4S —60 C > PZREY
—40 °C > %%5-80 C ,ixX Al G R A TE 40~60 CHY, AL
BRAE 1 B e 8, IR 1D 9 S8 A s R

K4 HAKARES WAEX S R TBA fHA 1L

Table 4 Change of TBA value of Tibetan air—
dried yak meat jerky during air drying

Ha- KT ek RGNS GRS
() -40 °C -60 °C -80 C
0 0.35+0.03"  0.35+0.03" 0.32 £0.04*
1 0.60 £0.03°  0.78 £0.02°  0.48 +0.02°
2 0.85 £0.03" 095 +0.05" 0.52 £0.04°
3 1.04 £0.03°  1.21 £0.03°  0.92 +0.07"
4 123 £0.03" 148 £0.03" 1.07 +0.03"
5 1.60 £0.03*  1.68 +0.05* 1.35+£0.21°

XA PE-FAFENNEFERRERER
(P<0.05),

B Wi 14 S A — 2 Y0 1L P9 AT L Ry TR R
M, HAR S Wood 457 ByWFFE AT 41, 4 A Fh 9 TBA i
AT 1 mg/kg MRSAZE, P & 025 H B0 R DROMAR | 5 1) 7=
AR . AR 4 B TS, R 4540 C
i) TBA {E M 0.35 mg/kg F+ 35 = 1.60 mg/kg; 7 45
—-60 C iy M 0.35 mg/kg Ft = 2 1.68 mg/kg; Tk &
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—80 C M 0.32 mg/kg = 2 1.35 mg/kg, HHK TBA
{HIEET T 1 mg kg, {H2 V&AW W 0% 1 DKok H4 2R,
T -5 2R FH B4 JEURE A A A T AR B = 26,
2.5 i3z dpE AT 4E 4 AR IE L XU 4 i
T

FE A PAE KTk A5 o A= il & Pk SRR ) 5T 1 3=
FLRAT NG AL SEREE R T . R S AR
THEA R St 7 295 R XUBR 8 B, A0 4 1R
ZE(3 ) (S (12 F) (B (6 Bl ) (EESS (26 Fh) |
IEREIE (27 Fi) (ERAL G (2 Fh) (IS (2 Fh)

e .

PC3(15.354%)

B2 35 Ak AR JB A DR 28 A o PR
Fig.2 Factor load analysis chart of volatile flavor substances
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2H A 18 AN KT [E) s A1 7 S8R P XUBSR 4 )53 1 5
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Table 5 Changes in the types and relative contents of volatile flavor substances during air drying

— W AT (%)
a5 e PR "o mr mE mk ek amam ARk
(h) = = =~ A S Wik (5] RIPoR

3 2 &) (26 (@) (2) (2)
1 0 0.76 1.81 0.47 1.25 1.92 2.85 -

2 0.53 4.01 1.62 17.83 10.14 3.8 -

e 3 8 - 1.47 - 8.03 18.34 4.61 -
A TRE-40 C 4 12 0.13 4.96 0.98 23.24 214 - -
5 16 - 5.74 - 18.65 10.7 - -

6 20 - 3.94 0.82 20.55 35.66 - -

7 0 0.76 1.81 0.47 1.25 1.92 2.85 -

8 2 - 2.12 - 8.92 0.4 - -

9 4 1.69 3.75 391 3.47 14.53 0.73 -

A PA-60 °C 0 6 0.12 3.64 - 3.03 24.23 3.91 -
11 8 0.1 3.43 - 17.21 25.96 - -

12 10 0.09 2.59 0.19 10.12 19.93 - -

13 0 0.76 1.81 0.47 1.25 1.92 2.85 -

14 1 0.21 1.63 1.04 14.81 17.75 293 -

. 15 2 0.1 3.52 0.67 14.16 25.85 - -
A P5-80 °C 16 3 0.26 5.94 - 16.15 11.43 - -

17 4 0.88 1.84 - 13.34 16.27 3.41 0.15

18 5 0.17 2.52 0.6 14.26 16.58 - 1.62

TR - ARRAG T

RS -60 CIXT =% 8 h i fE PC1 L yfs
I3 , 5B A AR W B TR S DS L
I IR R AL G B 10 h i,
PC2 5 XHEA % A AR 19 Ee ) 0 R . BRI S
TR 2SI B =X R 45 - 60 °C XU 48 248 A B i 1) 42
AR 5T

PC3(15.354%)

3 I & v 4 o N T 9 ol S S e w7 O |
Fig.3 Scattered dot plots of samples
on different principal components
T3 PRI TS 5K S R S

RS -80 CAERT 3 b I, PCI R
P WSS RS B AL S ) R I TA) SR R R
IR T3 (4 T il BT MR AEL f5e K, PC2 H A4 1R IS 1 R 28
X 4 b BF B9 94 K XUR BT RRE e e 1T 1) 2k XL
TEE I, PC3 i (1 2% PR 2 2 SO 0 i XU R A
P 9 R P IXUBR 4 )5
3 #Hit

A U XA I Tad e b, Aw TR =
0.2 B 4% LA iy JUT 5 B (] 2 R 45— 40 C X+ > RES

24 oriEmonm)

=60 CHA > FREG-80 C X+ AN[FAEBEL H , i
HXAFEA A Y pH B SEREAR S TH s (H R 45 -60 °C
KA S B pH B TH#EEfe b, 45 -60 C XU+
RRG Y LT E 2T 3 IR G - XU 5 T i R
R, Hoa MBS b7 fEAE XT3 B b [ R A i
PREE-80 C XAt =CX 48 2F A B9 TBA {E B9 T+
LSS 4 NP W AR = <& id VN o7/ D 1 i s 9 2 o s v
HEN =Ty, R sTEk Rk F] 76.117% , HATF]
AN TR R AR 8] 5B 45 52 PR IXUR ) Jo 2
ASTRY A T2 B3 2 B BT T A 42 B0 XU 28 s, ) i R
45-60 C XU T2H M3 & P R ) B Rh 2 i 22, G FE R
ESN SN e SN TR AR/ N eSS s
BT =AU T HE A P B BE AR AR PR R e XU
YR AR AL, i AR S5 —60 °C XUl A5 14 9 =X XU T 48
AP PR T A, IR 5 45 18 6 T B0 A G =X T A
BRI BB —ESF U, 5 &t —2
PR T 20 R R A K i B
TR ST LA B 22 A e B2
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