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High-throughput Sequencing to Analyze Changes in the Structural
Diversity of the Flora of Cheddar Cheese during Processing
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Abstract: In order to clarify the microflora structure in Cheddar cheese processing, MiSeq high-throughput sequencing
technology was used to analyze the community structure of Cheddar cheese at three stages of processing (post-
pasteurization, curdling, and ripening 0, 30, 60 and 90 d) in this study. The results showed that the community structure
varies widely of cheddar cheese during processing. The highest microbial community diversity and abundance were found
after pasteurization (Chaol index and Shannon index mean values were 6.09 and 1415.78, respectively). The dominant
microflora in the pasteurization stage at the genus level was Stenotrophomonas (21.04%). The community structure was
relatively similar in the curd and ripening stages, Lactococcus were the dominant flora in both stages, with abundance
averaging more than 85%. During the ripening period, the relative abundance of Lactococcus increased first and then
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decreased. The community structure in the pasteurized cheeses was different compared to the other groups, and there was

less change in the community structure of the groups during the ripening period. This study provides a basis for clarifying

the community structure of Cheddar cheese, and has a certain reference value for the expansion of Cheddar cheese

microbiome information.

Key words: Cheddar cheese; process; high-throughput sequencing; flora structure
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Fig.1 Processing procedure of Cheddar cheese
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Fig.2 Rarefaction curves
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Table 1 Microbial community abundance and diversity of
Cheddar cheese
20 53] =N Coverage  Shannon  Simpson Chaol
F-milk-1 0.992 8.517 0.991 1599.573
F-milk-2 0.987 5.2 0.931 1240.551
AZH F-milk-3 0.988 4.891 0.904 1277.736
F-milk-4 0.986 5.195 0.909 1438.525
F-milk-5 0.993 6.642 0.962 1522.493
Curd-1 0.9896 0.255 0.203 1054.526
Curd-2 0.991 1.367 0.22 815.368
B4 Curd-3 0.994 1.231 0.261 557.246
Curd-4 0.992 1.475 0.275 764.137
Curd-5 0.993 1.377 0.136 643.962
ChoO-1 0.995 0.809 0.036 500.637
Cho0-2 0.995 0.688 0.114 568.529
C4 Cho0-3 0.995 0.382 0.062 577.903
Cho0-4 0.995 0.557 0.104 506
Cho0-5 0.994 0.816 0.125 555.375
Ch30-1 0.993 1.403 0.219 733.538
Ch30-2 0.994 0.737 0.115 622.3
D4 Ch30-3 0.995 0.565 0.096 436.716
Ch30-4 0.996 0.567 0.106 353.171
Ch30-5 0.995 1.004 0.174 519.521
Ch60-1 0.992 0.768 0.116 740.5
Ch60-2 0.994 0.714 0.116 584.662
E4H Ch60-3 0.995 0.254 0.035 479.122
Ch60-4 0.994 0.515 0.078 545.838
Ch60-5 0.992 0.498 0.077 803.5
Ch90-1 0.995 0.357 0.053 577
Ch90-2 0.992 0.821 0.124 711.02
F4H Ch90-3 0.993 1.152 0.178 667.233
Ch90-4 0.992 0.839 0.128 879.55
Ch90-5 0.993 0.501 0.083 691.077

PRSP BRI AR T A Al s R i
YRR Z PR AN R S AR AR IR VR . 45 R
ZZHH, A dH AR SY Chaol F5%0F1 Shannon 5 ZU A ~F-
(B 5w, BV MR I 2 e N =R B SP I  h B
=, 2RO EIE S 6.09+1.52, FEEFRECT-HIME
SN 1415.78+154.47, WiAE E (A4 W evs e B
%, F8ECEHIME R 0.55+0.20; C A YREE £ R
%, 48 B0 Y (H N 541.69+35.98. B 2H PN AL &
Chaol F8E( 2= 57 K, Z84LIE F 2y 557.25~1054.53, °F
BN 767.05+189.84, JM AT HA (D 4H) 4 PIAE T
Chaol 5 4 V- ¥ {H 2 533.05+149.98, A 24 v 1]
(E #H) F1 85 #1 (F 2H) Chaol $850CF M 4y B M
630.72+136.21 F11 705.18+110.12, ¥y Fh F & L9 |
Fhrd s, 8 T R HE SIS, 2B AT R T A
A PN BB A M AR SR S Y A R IR, R A
FrREMTEE. B REH, Shannon FEECE-HIE S
51k 0.86=0.35, 0.55+0.20 A1 0.73+0.31, F I 23k
W G BRI AR IR Z R E R P R RS Y
FEEUN
2.2 EKAINEE OTU S ArTEiRE S
OTUs(Operational Taxonomic Units) J2& X 4% i
S T P ST T 25484 (cluster) , —H LT,
FEARRIPERF 97% BUASIE 16S rDNA JF31)5E Sk —

A OTU, & —4~ OTU il ‘i #% W — ik A= ¥

R ARYE OTUs J2ASSMHT4s Rl Ae AR (I 3) o

AT —Fh R PR/ 8RR Fndes OTU % H

R I, B ARG —dH AR, core FUFUER

I OTU 20 H, f- eI e IRz gl
A OTU £ H o i B AT 1, 3K Wy g A o e
OTU %> 16 A, Hr BARS HAE 56574 OTU %4
H 450 B RS (F_milk): (1458 4~; 854 145
914 1>, 942 1~; 1258 ) | BEFLK B (Curd): (681 1~
465 ;5 364 4~ 422 4~; 340 ) L JlER 0 d(Ch_0):
(210 15 276 15 227 4~5 242 4~5 345 ) L & 30 d
(Ch_30): (496 ;335 1~ 245 ;220 1~ 308 1) . K
2 60 d( Ch_60437 1 ; 353 4~ ; 228 1~ ; 288 1~ ;
346 ). E 90 d(Ch_90): (233 > 416 15 449 I~
422 13278 ) o AEIREI LS SRR B AETIIFEAS Y,
UL IO RS MR RERI S B 55, AEEEFL I B AT

P IBWT T R, B AR TA] (A B 1, WhIsAA 22

PN B PR SIS R B B T N, B AR, 3R,

% FREA OTU 00T sl B, Ui HH e s ok i, 32
IR AAS ZR i R ISR A A S
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Fig.3 Petal diagram of Cheddar cheese OTUs number
TF: core AT MLIIAT OTU S H, AL 1 BFAR
FIZHFFA R OTU B H, F RS B B AR LU % 5 1
KA WG (F_milk) . % 2L B Bt (Curd) . LA B (Ch_0,
Ch_30., Ch_60, Ch 90/ 0. 30, 60,90 d).

23 AEIKEEZIRESEE S A

P8 L] LRI EE AL S P IS 2 OTUs JFFI ]
FJE 2 DACFIEA TR ERE, 153841 OTU £
SRR S IEAE B, WLIMEEASAEAS [F 512K
B ST . R YR G5 A A3 BT —
AR, LM AR AR Ot o FIATIR E RTARAE UREE AN [F] 4320
PN ZH B O RT AR B AS [FIZKSE E40Fh A X 5=
B, aniEl 4 B

TE TR X5 SR W5 1 o 1 Bsl B 25 A E A T 5 AT,
ZERINE 4A B, ZEJERT ] (Proteobacteria) | JEEEE
B[] (Firmicutes ) FIFLUFF B[] (Bacteroidetes ) A EL [G
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Fig.4 Relative species abundance of microbial at various levels in cheese

TE: A 715 Be Ji; BEARAR IR EREA AR R E, DAARAR I REAR AR

S FES P OLRATE T, HAEXT 3= B (E 2 Fiik 5]
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