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Abstract: Refrigerated storage helps to ensure the quality of raw milk; however, it can also increase the risk of psychrophilic bacteria
propagation. Therefore, investigation of bacterial communities of raw milk under different refrigeration durations is crucial to the sustainable
development of the dairy industry. This study compared the characteristics of bacterial communities and physicochemical properties of yak milk
stored at 4 °C for 24 h and 72 h through high-throughput sequencing and by using a milk composition analyzer. The results revealed that the two
dominant bacteria in yak milk for both refrigeration durations were Lactococcus and Chryseobacterium, which together accounted for 59.5%
and 67.51% of the relative abundance of bacteria in yak milk refrigerated for 24 h and 72 h, respectively. The relative abundances of
Lactococcus and Chryseobacterium in yak milk were 22.74% and 3.56% higher, respectively, after 72 h of refrigeration than those in yak milk
after 24 h of refrigeration. However, after 72 h of refrigeration, Streptococcus and Acinetobacter in yak milk showed a decreasing trend. The
relative abundance of Pseudomonas in yak milk refrigerated for 24 h and 72 h was 1.69% and 1.78%, respectively. Casein and fat levels of yak
milk refrigerated for 72 h were lower than those of yak milk refrigerated for 24 hours, and acidity increased to 14.66 °T. Refrigeration for 72 h is
helpful in controlling the reproduction of bacteria in yak milk to maintain milk quality. This study provides a theoretical basis for the storage of
yak milk and processing of dairy products, such as cheese, to ensure quality and safety.
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Table 1 Sample sequencing information

HALAR AFZRI] RISFIIE ABUFFI PFHRE REFIIKE REAIIKE
S11 GAGATA 91537 90947 428.4 390 473
S12 CTTCAG 65562 65200 428.51 384 441
S13 TGCATC 89308 88725 428.65 375 473
S21 TTCCGG 73630 72546 42838 369 472
S22 CCGTAA 81931 81476 428.56 372 475
S23 TCAGAG 71302 70782 4284 370 474

1.3.4  OTU RRA=tyAt M

f§i ] Usearch /%, %M 97% UM AEEE P
B CRERFAD 37T OTU %28, RIdfErh Lk
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[t Xf RDP %t #% FE  ( http://rdp.cme.msu.edu/misc/
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ATV R
1.3.5 484 FLEALI8ATM 2
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Alpha ZHMIEEE S Chao. Ace. Shannon.
Simpson. Shannoneven, ## FRFKRFE S R IAEY)
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FEPESE IR AR 2.

MF 2 TR, S1. S2 #dhff Chao $5E07 7 A W]
o BT Chao FEECFNFER WAL, BIBL,
B S1. S2 iR dieiic. S2 FEmhfY Shannon A1
Shannoneven F8 0% i S1, UEHHA R 72 h 4E4-FL
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Table 2 Alpha diversity of bacteria in yak milk samples

HALA Chao Ace Shannon Simpson Shannoneven
S11 166.10 171.25  1.79 0.22 0.36
S12 173.12 17553 1.86 0.20 0.37
S13 157.11 161.03  1.88 0.21 0.38
S21 171.11 167.28  1.86 0.21 0.37
S22 153.18 154.65 1.92 0.19 0.39
S23 171.27 17293 1.92 0.19 0.39
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220
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Fig.1 Relative abundance of bacteria at phylum levels in yak
milk samples stored at 4 °C for 24 hand 72 h
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Fig.2 Relative abundance of bacteria at genus levels in yak milk
samples stored at 4 °C for 24 h and 72 h
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(Sphingopyxis) KIKE)E (Trichococcus) . EAIEK
W& (Macrococcus) AR (Mesorhizobium) .
BRI R 8 R LT 7 A g e PO e e e
MUBEJE s M AE YR Rt TR bR . Ik, ANF)
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PSR RTAR PR AT e 25
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M, CERAGE S5 LR 3,

M 3 W%, B S2 FESL ISR (1A E L ST
WL 4.43% (p<0.05), S2 FEfF Rl & &Lk S1 &
FELT 67.51% (p<0.05). FR{ESEPI LI ERE4-7, 4
T 3 d J5 FUEZR B K. FE4-70 S2 FEi R
#i T S1. Mankai 2V BIA-FLLE 4 C I 18] A
24 h JEKE] 96 h I, FLAVER S IHG IS

&
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3

*® 3 FREPLREETEHESFLEIRL IR
Table 3 The physicochemical property of yak milk under different refrigerated storage period

HALAR  BGQR% BEA% W% FUHEY%  BEBH% FRILERY%  BELST
S1 4.08+0.01° 3.61£0.02° 7.94+0.12° 4.70£0.01° 17.92+0.14*  9.71x0.02°  12.56+0.36"
S2 424+0.01° 3.45:001° 4.74£0.03° 4.71+001° 15.00£0.03°  10.06+0.02°  14.66+0.24°
E: RPRR & NE FEA ARSI R F M EF (p<0.05) .
= 4 4 I PAREFEEZEH Pearson XM ST
Table 4 Pearson correlation coefficients of relative abundance of bacteria in yak milk
B PEREE BEWEBE IHTHE HHEE BKEE SEMEE AXKEE
9B RE B 1
BRI B -0.383 1
KA B -0.567 0.422 1
R E B -0.634 0.119 0.880° 1
ABIKE By 0.367 -0.813" -0.491 -0.416 1
SFATH B -0.094 -0.561 -0.623 0418 0.711 1
KRB B 0.339 0.579 -0.344 -0.487 -0.573 -0.374 1

dE: R 0.05 K () EREAEL,
=5 FEH4A PEREBNERE SEHIBILIEIRAY Pearson HHX DT

Table S Pearson correlation coefficients of relative abundance of bacterial and physicochemical indices in yak milk

7 B EAKl%  BEAN%  BWHY%  EBEMY%  EEILERY% BREFT FUE

B B2k B 0.572 -0.610 -0.607 -0.606 0.634 0.630  -0.021
BN B 0.115 0.051 -0.092 -0.099 0.105 0.120 0.781
TEHAFE & -0.779 0.880" 0.784 0.780 0.764 0685  0.012
IR B, -0.970" 0.987" 0.972" 0.971" -0.961" -0.945"  -0.386
B B, 0.213 0313 -0.222 -0.217 0.200 0260  -0.355
EEATE B 0.248 -0.356 -0.231 0.226 0.176 0.161 -0.302
L B, 0.642 0.581 -0.643 -0.647 0.663 0.578 0.599

Er MR 001 K (W) ERFEAL, *ETAE 005K (W) ERFEARKL,

JRRERL A BT e 5 FA S S TR 25 BAT AR A RAE T e ARIG KRB, 5740 24 h 48
RIS TESEA R, W W AT R O i s B AFLAHEE, 75 72 h FBF AP AR R R . KBS
BEARAERIR, SRR (R R AR S R S SO B R AT B R R R S AR R R R K. )
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Fh, U2 BT IAEY B S A UL SR FL A,
PRI, 543X T AR M I AR K S = AR A R R
W, FLERE A AN R IRe )], B A R E
HEWEMBEEMHEIER, CAANFRZEEMNEEY)
D00 8 L5 A1 8 T A X e LA Iy 9 e e
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A BERINEEAE T, T BRI ER 13 ok PR B A K
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VIR Z 0], AR S JEOREFLER A I 2 A AH L5
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3 Zhip

258 24 72 h FBAE AL EEERR )L SOAT BT IR
TEB )5 BIEE VIR FFE ) 99% A Fo #5824, 72
h B SE— ZRBEENAIREE . SHE
J&, AR 24 72 h AL gH R )
59.48%K11 67.51%. ¥k 72 h AP A IKE R, &
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