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Abstract: To clarify the quality characteristics of yak red viscera, four kinds of red viscera, including yak heart, liver,
lungs, and kidneys, were used as the raw materials to analyze the discrepancies in shear force, pH, cooking loss, color
difference, texture, nutrient composition, gel property, emulsifying property, foaming property and microstructure of various
red viscera, and then the correlation analysis, principal component analysis, and cluster analysis were carried out. The results
showed thatthe protein content, emulsifying property, foaming and gel properties of the heart were significantly higher than
those of other red organs (P<0.05). The tenderness of the liver was better than that of other red organs (£<0.05). The flesh
color and water-retenting capacity of the lung were better than those of other red organs (£<0.05). The water and fat contents
of the kidney were significantly higher than those of other red organs (P<0.05); From the perspective of microstructure: the
myocardial fibers of the yak heart were arranged densely and evenly; the liver tissue structure was clear and neatly arranged;
the lung tissue was loosely arranged; the kidney tissue structure was clear and closely arranged. Three principal component

E[BE W

15/ INS, 25 T T i, 55 T 22 JT G vt BT OB A Z0 M SO AR [ 90K & R, 2025,41(3):234-242.

HOU Xiaopeng, LI Shengsheng, ZHANG Yan, et al. Quality evaluation of yak red viscera based on multivariate
statistical analysis [J]. Modern Food Science and Technology, 2025, 41(3): 234-242.

WA EHEA: 2024-02-22

E&WH: BERESMAITRKIIME (2022YFD1602301)

EEEY: BB (1999-), B, MtMRE, HRAE: BEF@MIMMAER, E-mail: 2327350646@qq.com
BIES: FAA (1984-), B, #L, EARR, #ARAE: PERHKRFES5TIE, E-mail: lishsh123@163.com

234




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.3

factors were extracted, including nutritional factor PC1 (35.38%), texture factor PC2 (27.17%), and emulsifying factor PC3

(22.64%). Combined with the results of cluster analysis, it can be concluded that the lungs were suitable for steam cooking;

the heart and kidneys were suitable for processing into minced meat products; the liver was suitable for stir-frying. In

summary, t yak red viscera products have their own characteristics. The results of this study provide a theoretical basis and

data support for deep processing of yak red viscera.
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Table 1 Differences of myoglobin in yak red viscera

A miﬁiﬁg/ FANLEE /% BLANLES /% SHILEE /%
3 fE 0.504 +0.006" 10.42 £2.42° 38.87 +1.68° 40.49 £2.73°
FFRE 0.372+0.001° 8.28 £0.30 39.60 +0.20° 39.49 +0.38"
B B 0.527 +0.019° 23.05 +2.08° 2627 %237 40.18 +3.54°
g3 0.450 +0.010° 24.50 +0.69° 23.50 +1.02° 40.50 +1.52°
E: AT RN EFERTRRIRE EZF2E (P<0.05). FFR.
®2 ABRRARRSHN
Table 2 Analysis of edible quality of red viscera

A 3 fE AT R il i B RE
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W H/N 22.33 +0.49° 6.170.51° 14.10 +2.23 12.63 +0.61°
AN 20.43 +2.52° 16.57 £0.91° 9.03 % 0.56° 15.58 +1.55
MR 0.79 £0.19" 0.70 = 0.01° 0.83 % 0.03" 0.66 £0.1°
IR A HEN 12.50 +2.24° 13.13 + 1.54° 7.86+1.27° 12.48 +1.22°
s /ml 1276 *149.36° 1109 +101.23" 704 *58.23° 1336+170.17°
RABK /% 16.24 £1.14° 7.55+0.87° 7.21+0.82¢ 26.42 +1.24°

DA 1) 0 i T2 ST PRI P 5, A S T 3 2
A= PSR4 N -4 = Bt RANE QS 1R
ROEREE, AR E W R
KRG T2 JG, FEEBILEAS &R
BREE . B R 1o RI =BT RFRLAFR €
M EA S ENZER, ARILER L* a* b*,
AE A EATEAEREZER (P<0.05). H
Pl 1 AT, N 0 e BB R A A . e
56.25 1 29.18 5 JH-JI 1 55 A AN 21 B2 A B A% 23 )
92725 F15.11. FEBER BB fm o 14.44, 0
JIRE PR 3 P B A A9 13.44,  HL 4% I 3% 1a) 22 S AN (2 3%
(P>0.05); MilEMEGEME (AE) HEN 66.54,
EEETHMEA (P<0.05), WK RGO ZE
(AE) 5AKK 34.36. B 2 WIA1, (O ERMAEALLL
EAWRERES T HEES (P<0.05), 1AL
EARERERTHEMRS (P<0.05). a*{EK
75 5] RE 5 AT A8 A A A LA R A B R,
B 2 AT, Ml EAN S A R A A DAL B R,
EEHTHEESR (P<0.05, FHRASILEA
FERK, BEMTHEMLSE (P<0.05), X5K
— SR8 b AR ZE R AT RS & A8 A = 2L
AEAGEARD, HE2 TR, &R =k
MaEAGFEERARE (P>0.05), X5E—
SR L ER TR S S ME SRR

BANA, & O T 5 RE T AN R i S 20
22 HRAFILHERF & R4

pH {E2 FIW A SR B e bR —, B 5N
i, RKHESMREDIXRRY, mER2 0,
[H) 1 ) pH B 4I1E 5.85~6.81 YE I N i ah, HoA it
JIE B 5o AEAN [ (00 21 0 o J5 AR Ji e e g 1 A
A, EJE PR MR RN A ZR, SR pH E
TRERERZER.

W RN EETRMRZ —, REWERE
V) S 5 53 1 2 TEEAET B R A AN L T 34 2 R 1 G TR
2t 2 T R0 E R BY U1 0 KON 2233 N
JHWE I B4 S dse /N 6.17 N, Ut W JFF JUE 1) 4 P38 4
il EAVE B ) Z R AR E (P>0.05), 435k
14.10 N F112.60 No ik 5 02U RIF 72 48 4 20 i
22 5 v R B0 I 0 BT ) A = T R B ) 94
SR FE TR, OME A A KR4, ff
B A K

B3 2 AT AL, AN R 20 AE ) R B A AR E R B
(P<<0.05), Frbo I /)R8 £ KN 20.43 N, fifi
JUE ) 2 B /N O 9.03 No 4% I #8 1R) i P S8 M 25 =
AR (P>0.05). TR R P AT IE g 1 2 5l
797.86 N #1704 mJ, BEK T HENHE (P<0.05),
M e mERAEE (P>0.05),

237




MRE SR Modern Food Science and Technology 2025, Vol.41, No.3
* 3 B4R BEE R S
Table 3 Gel characteristics analysis of yak red viscera meat minced
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3 fE 1.07 £0.13° 0.32£0.07° 0.33 £0.02° 38.96 £ 1.05° 69.86 £2.27"
3 0.52+0.01° 0.25 +£0.05" 0.47 £0.02° 48.76 + 1.97° 57.77+2.61°
it P& 0.79 £ 0.03 0.24+0.01° 1.11 £0.06" 5840 £2.16" 63.64£1.78"
(93 0.51£0.04° 0.24 £0.02° 0.12£0.02 10.00 = 0.17 56.53 % 1.25"

PR 2 48 PR TE I 5 RN 2 38 0ok R X6 7K 43 11 £
FRRE S, 28 BRI A I B TR PR AR K
IR/ R 2 AT, B A BB R BN
26.42%, il R 28 AR R AN 7.21%, Ul BB IE
PICRAK VR 22, Tl U PR OR /K PR ASCAT
23 AT R AT

ANELANEK S AR T8l K5 R 5

TEEFERNE 2 Pk, SERSEMESKES
Z5, BRI EKE NI RS A B, N 77.11%,
O FE R E R 2 (76.45%. 74.87%), HFNE (%A
70.53% ; G E OISR N 20.74%, TR il
FFE T B 20 51 9 18.92%. 17.38%. 16.10% ; B i
) i 05 25 e i N 4.93%, HUCA O 3.6%, FFAE
T B AR 0 A 2.42% F1 2.50%, HZ=JARE
(P>0.05), ZIMERIAK S & AR 1.66%~0.97% Z [H,
Hp, WS, BRI AAEMEREER S &
1E 2.35%~0.75% 2 1], o fiii i 5 =, 4 2.35%,
JHMEBAR, 4 0.75%.

90 —K G

e== K /)
igﬁ;g‘f CORREE Ot
80 a S ) a 250 a WL LR
o1 1 1
= 70:; a b a #
£ ok = S 1) :
i ! i = 1ol . S
-l d ‘%
ost . ri
-“ Hfﬁ (=g 0.0 . ! L

fiifina
2 A ARERBRS T
Fig.2 Analysis of nutritional quality of yak red viscera
2.4 FRAF LR T B SRR T AT
PIBESE = e LA 8+ 7K™ il S L 1) i 55 9 iR
kL aefiiita, FLORMRRSERRL feniit. 7L,
FL AE BRI AR P BERER AR E
BUET, P R, BT RE.

238

JEE B Jis I A R P S AR AR . N R IRE
ML A%, HHR 3 AT, 20T A A JBE Vol e 356 e o
FErp0 IR % BI PR JBE 4E Ji E BE A A, M 1.07 N,
BEEHTHERFSE (P<0.05), HKEME, X
0.79 N, A B A ) B2 110 PR JBE s 258 2 I T Hoee
fEgs (P<<0.05), 735108 0.52 N A1 0.51 No £ fjE &
RNEEZERALE (P>0.05). BRKEEZER
B3 (P<0.05), HAp ik r st e R e T
HEMSE (P<0.05), N 1IN 'BiFERKE T
fi%, A 0.12N. ZIEAER g2 7 52 (P<0.05),
Hor it e PE R =, O 58.40 mI, AR FH
NP FAEG 5 2 10.00 mJ o /O JIR R il U 58 e PR 7K A B 47
43N 69.86% F 63.64%..  JTHEAIT'E I A9 £ 7K 1 5t
Z, RN 57.77% M1 56.53%. 4 LRTIR, O
PSR 5 15 LA At PR PEL P A R 7 5 R O ) s 1)
B AP I Ve PE R GRK P s AN
JUFk F) D 5 sz PR R R LA 22, P RE AN I A I L PR BE

ANBEIB S i o

2.5 HRAFILEAL LR AT

O JPRE itk i HE
HAL
3 LIREFLILFFE ST
Fig.3 Analysis of emulsification characteristics of red viscera
FEIBESE b v, M 2 DAZK 69 itk i 7% s L
PEASRKZEE, W2 ERES. &
B3k, AL ZESREE (P<0.05), K,
ORI AR s, S 2.24 5 Bl AR BE (9
FUAAESN 9 0.20. 0.81 F1 1.98. LR FLALAS E 1L




MR @R

Modern Food Science and Technology

2025, Vol.41, No.3

ZRRE (P<0.05), H, A E R,
N12.35 5 HUGROME, N 11.00 5 i AT E AT L
ffs e B R T HE RS (P<<0.05), 43 7H 5.45
1 8.93,
2.6 AT JE A R T AT

FEC YRR P A R B AR IR - YT T R )
A K B AT I N RN AR E 1 RE 0P B A R R
TRE S 5 H 7= S TR EA P I 4 T L 0
JRE B S VB B U o 74.28%, BEE T HEMK
7 (P<0.05), HibgkfeHtEEs T HE
JEZF (P <<0.05); & — FhJIE 2% () A2 i 58 /) 78
62.21%~55.55% 2 [0, HZRAEZE (P>0.05),
B HE VAR AR e M iR 22N 49.94% (P<<0.05),

ol s oMt 100
W ARRUENE 190
70+ a b a b 180
. 60 70 £
= sof b 60 3
#
ool 50
% 301 40 %
30 =
20+ 20
10+ 10
0 8 | Il Il 0
Lo I JWti B
fEilEDA
B 4 4IRS
Fig.4 Analysis of blistering characteristics of yak red viscera
a i g } b
J I % /
7
'//“
¥
J 50 pm 50 pm

w»%w - 'mﬂ'ﬁ%\:\: ﬁ;’
[ 5 RIRIBL LB MBI LEH
Fig.5 Sirius red staining to observe the microstructure
of red viscera

i (a) ShE; (b) FFRE; () M (d) HRE.

2.7 B BN E AT

B 5 om BT A 2L I R IR 20 G 0 o 46
(O =R Rl kAR SR S R P kA
[RIZERG /)N, KN 2 2RMEEAIY; B b4
LRI, HESIEEST, SERREUN; AR SUHES AL
B ZERFIROR,  HHEFNREL : Brie o I 2S5 i
Wi, HEZIEE HAERAUN, Uit 2 SRR .

2.8 M LT R AR AT 1A B AR K 1

fE 6 AT AN, AN[E LA 24 A SRR AR, A7
TE 30 25 B S 3 A e M . L rp BT ) ) 5 U s A
EER AR . LA AR R 2 IEAH DG (P<<0.01) 5
T B 5 nE g k. Pk R E M B B IE M K
(P<0.01), H5pH{E. WIEEA. BRRE LMK
BEAMK (P<0.01); BEMSFTEEZH
BEIEMX (P<0.0D), 5L*H. REEA. Kt
R e 1 AR R A OE (P<<0.01) 5 PHIE ML L*
B BRIRE A B AT e P g M S 2 2
FAHR (P<0.0D); L*ESKREEHERA. BRKEN
EREFEIEMKL (P<0.01), S5AfFaett E2WE
FEHNMR (P<0.0D) 5 a* {H 5K BT IEA K
(P<0.01), H&K4r. AMFEEE. WKk cHER
W52 A E (P<0.01); Z&EHRSHE. Atk
PR R AL (P<0.01), SEREEM. B
Jie EL g 1 S A S 3 A OC (P<<0.01) s EEE RS
. R R EE IEAMR (P<0.01). W]
W, ANFELHE S T ARAR R DIM G, LA P AT
CLAR SRR S, BT B o B4R AT

% OEREEL W W
R dsHs E M B R X O g R
BERRE FEORSRE KK AKAKII DI
BEIKT IR ER R EErm B o
Bgt}];ié* *k * ok ok * . *“‘ * ok e *k . ’
Wﬁ‘{’g,r;‘ *ok ok *ok ko ek *k [ 0 8
ﬂﬂﬂﬁ‘[’l ok *k * & ko ok e E ek ok 2 * : P _06
* dk ok ok ok ok
L o+ 3O o xxl| 04
b* *k
‘. pe1 *k * -
ﬁkg'f%ﬁ.{_”%* sk . * % e * ” *k Kk 02
Xg @igiel [s]: [S1cl+S oo
H *k *
)?%}?ﬁl‘—‘l *ok *k *x 02
} Hiﬁﬁ& ok ek *k
Iy T 3 04
BRI ATt ** %> *
BEIR L > 0.6
Rtk @
et | ox
AfbksEd > * )
ey *
Ak 1 —- 1.0

& 6 EigtriE HyHE K%
Fig.6 The correlation between each index

E: *P < 0.05; **P < 0.01,

239




MR @i

Modern Food Science and Technology

2025, Vol.41, No.3
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Table 4 The feature vector, characteristic root and cumulative
variance contribution rate of the three principal components

ko Bl B2 B3
FUALAS -0.956  0.192  -0.134
IR %Ea 0.954 0.268 0.116
L* 0.918 0.26 0.283

BRI A 0.893 0.421 -0.105

BRIRAR 0.892 0.377 0.223
BEIR R 0.88 0.461 -0.084
Ji& -0.838  -0.197  -0.121
a* 0.723 -0.548 0.39
pH 0.694 -0.38 -0.58
Ro -0.589 0.412 -0.407
vEL gk -0.099  0.974 0.068
AAME 0.316 0.832 -0.421
RSN -0.581 0.757 0.025
iSia -0.287  —0.745 0.493
EAR -0.56 0.717 0.318
R 0.369 -0.551  —0.111
AP YA 0.315 0.543 0.331
WA -0.036  -0.097  -0.957
FUAb -0.201  -0.453 0.855
BIR AR AR 0.077 0.56 0.765
Ko 0.194  -0.555 0.709
AL -0.189 0.597 0.705
b* 0.046 0.123 -0.661
B A R -0.452 0.267 0.52
HFAEAR 8.49 6.52 5.43

FETKRE /% 3538 27.17 22.64

ZitsrakE /% 3538 62.55 85.19
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