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Abstract

This study examined the colostrum nutritive composition, immunoglobulin (Ig),
and microbial community in Holstein and Jersey dairy cows according to the time
after calving. The experiment used seven Holstein and three Jersey dairy cows. Co-
lostrum was collected immediately after calf calving, 12, and 24 hours, and stored at
—80°C until analysis. An analysis of the nutritive composition in colostrum was
performed using LactoScop. The immune indicators were analyzed using an ELISA
Kit, and the microbial community was assessed using a Macrogen Inc. The protein
level was high in all colostrum samples from Holstein dairy cows compared with
Jersey dairy cows, but there was no significant difference according to the time after
calving. Immune index analysis revealed high IgG and IgA concentrations in the
colostrum of Holstein cows immediately after calving and 12 and 24 hours after
calving, but the differences were not significant. The microbial community at the
genus level revealed Staphylococcus to be predominant at a high rate in the colos-
trum of Holstein dairy cows and Enterococcus in Jersey dairy cows 12 hours after
calving. Pseudomonas was predominant at a high rate in the colostrum of Jersey
lactating cows immediately and 12 hours after calving. Chryseobacterium was pre-
dominant at a high rate in Holstein dairy cows 12 and 24 hours after calving. In
conclusion, these results are expected to be used as research data on the correlation
between quality, immunity, and microbial community in the colostrum.
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Table 1. Chemical composition of the total mixed ratio

[tem® Contents
Mineral composition (DM basis, %)
Ash 7.18
Calcium 0.66
Potassium 0.30
Copper (mg/kg) 18.40
Zinc (mg/kg) 115.73
Iron (mg/kg) 240.67
Manganese (mg/kg) 84.24
Chemical composition (DM basis, %)
Dry matter 57.27
Crude protein 15.62
Crude fat 3.48
Crude fiber 21.60
Neutral detergent fiber 52.32
Acid detergent fiber 36.16
Non-fiber carbohydrates’ 21.40
Energy (Mcal/kg)
Metabolizable energy 2.35
Net energy for lactation 1.61
Total digestible nutrient (%) 70.36

DM, dry matter.
*Chemical analysis was performed by Woosung Feed Co., Ltd (Korea).
*According to Hall (2000) equation.
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Fig. 1. (A) Fat, (B) protein, (C) lactose, and (D) solids content in the colostrum of Holstein and Jersey dairy cows at 0, 12, and 24 hours.
Significance determined at *p < 0.05 and *p < 0.01 Holstein, n = 7; Jersey, n = 3. NS, not significance (p > 0.05).
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Fig. 2. Concentrations of immunoglobulins G (A), A (B), and M (C) in the colostrum of Holstein and Jersey dairy cows at 0, 12, and 24
hours. Significance determined at *p < 0.05 and *p < 0.01. Holstein, n = 7; Jersey, n = 3.
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0 h colostrum

12 h colostrum

24 h colostrum

Fig. 3. Venn diagrams showing the phyla of colostrum microbes shared between and unique to the Holstein and Jersey dairy cows. Rela-
tive abundance of major phyla (relative abundance > 0.1%) for all individuals. H, Holstein; J, Jersey. Holstein, n = 7; Jersey, n = 3.
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Fig. 4. Bacterial composition and dynamics of the colostrum at the phylum level in Holstein and Jersey dairy cows at 0 (A), 12 (B), and 24
hours (C). Relative abundance of the five predominant phyla in the two groups (Relative abundance > 1% and values are the averages).
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(38.52%), Bateroidetes (21.35%), Firmicutes (18.36%), Actinobac-
teria (17.3%) 2 Cyanobacteriota (< 1%)2] 3 H&S BItt. &
35 7 Hl 23 4 vBE 239 A BlsstaeH, Azt
i 25 Ul AE A vl 23}, 2447 4= Cyanobacterio-
ta7t 22 48& Bch(Fig. 4C and Supplementary Table 3;
relative abundance > 1%).
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E0 A 3(12.4% vs. 4.95%)2 12417H5.08% vs. < 1%)°141= AA]
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Holow, 24X7 A= WAER] AAUTE. Enterococcus= w5+ 2
Sole F &35 7S 23 HEE EFOK1.91% vs. 2.06%),
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B, Chryseobacterium= 9 ZAF(2.17% vs. <1%), 12A17F
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20 43 50 23

Fig. 5. Venn diagrams showing the genera of colostrum microbes shared between and unique to the Holstein and Jersey dairy cows. Rel-
ative abundance of the major genera (relative abundance > 0.1%) for all individuals. H, Holstein; J, Jersey. Holstein, n = 7; Jersey, n = 3.
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Fig. 6. Bacterial composition and dynamic for colostrum at the genus level in Holstein and Jersey dairy cows at 0 (A), 12 (B), and 24
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A7 AL s e, ol 19 st SV HH IgGE 3
ARt S AASHAT B3 Parrish 52219 MEH [gGe
oAz o] e 24 W S g o] A
o % AAFeIEen, FT Aol 2 24 ] dddt oG
SE 79 o 70%9] FHAAE FRIstAH23]. P’c?}, Bartier 5
R4lo] =W 24 W 1JE AFS S5l WIS EEY AF
< 7PEF 02 Yried 4= ok s o, Morrill Sl161 S2E
A AAF 292 2/ U ¥ 424 IgG s FTHA7t

https://doi.org/10.14405/kjvr.20240020

oAl STt ol A= 7 5 3 AREE 2 Y

i %4 (p > 0.05) Zo|5 HoJA| FAAIN, EAERIF 27

93 I o] A= IgG BE ¥ €

‘d& AIAFetglo, o= Parrish 512213 Lokke &

[23]9] /ﬂﬁc',‘?i A} FAFSIAH.
]

24 B4 QutFoz oG BEo) 93 FrtE A Solx] 9
7524 WY ALY 2 /5 o83 A 380 I9F= nE

ﬂ m[m

Joruzps], 24 W uAE FH EXo] "a3dlt} Van Hese 5
[10]19] @+l w29, Holstein Friesian (HF)¥} Belgian Blued: 2+

% 2% W phylum 49 Proteobacteria, Firmicutes, Bacteroi-

detes @ Actinobacteria”t $-43st9.0H, AFEe] 5ot HA]9] %
FolME Hl=3 Ao vgE #4 $1 295 Boithel. E3h
Niyazbekova 512719 Aol Wt2H B49] 2§ W Proteobacte-

ria, Actinobacteria, Firmicutes 9 Bacteroidetes®] </ 2 83t
A= B3tk o]l A9 2/ Wl phylum 29 v]8&E 4 Hl
& ST ADYER Aol B o, LA vBEY TR 5
T 2 Aol & Ho|A] U= A gRIstg o, AFALETet #
Arstoict.

W BEA gEElore] 2L ofnlae] g, Ay S 2
2 AR, et Al 3 2, 2% 4 B 5 e
244 a1l wh2t W3k 4= eHel. Stenotrophomonast= V¥

O AT FES AAANE  Ae YA HEEote] dFo s
299 1+ Aol Aadske 784 9% € + U AF
Aol w29, 5 # Ao x&H 299 AT 9-RollA
Stenotrophomonas’t < 335 BEt, ole fAxA Hd
= 9OoA ojep T2 A dod 4 Yok sHATH29L T
Zhang 5[2]9] Aol W= ofF4 4S50l e A--ollA
T 9ot 2 295 HAAN <A HlEd FEETe diEe
g9+ ot St Lima S13019 ‘ﬂ‘—vmﬂ = FEEol
A 2-9-9F 273t 29 27 W genus 9] WS 23
vl A3, A7 A9 24 94 HH o Staphylococ-
cus?F AU skt Staphylococcuse 29 W 7H =2 &
7 &S HolW &f Y A4AE B8] A N =S E 5
Yom, ANE $oh= 29 FUBAS AT stRATHB1]. 2
Q0] Q2 00)A B3l Enterococcuse QuHE 0 & dtg|g] @ A1, 87]
A Btskea 59 288 st U LA EIE ok
e AAANTIE At ® EA ATH32). Chryseobacterium
= TR FAEA A %“ﬂ“e ol EHA deus],
Hantsis-Zacharov (331 W2H 7 W Chryseobacterium-
oF 4-5% B8-S AFA5t1L, HE' strain f-34HeH #o] 9loH, o]
€ A gl B 240 9% £ o Aokl St 3k ¢
Tt A=A So] AT EHA UrH34]. E]F Coton T
[3419] A+ A7} vt E © Chryseobacterium-2 $-5roll H
3 2FolA HEA 2 4 HEE Hol A2 € & AUt
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A, AR B 94D o o351,
Foll w2, 291t 98 U HUA ok 2t dold B2
QA

A 5 G F A0z 7

g
2 4 A0H36]. Chen S[3719] AT Ao M= 737t 292
Zfole Fdd A dEE B4 HE ot BF EE o]
o= A& 891519 21, Bartkiene S138]9] I+ W=24H 24
W Enterococcus®} Staphylococcus= 1gG =9 F2| @A 7}
UTHIL ST EL A4 BEH P oS A 24 Wi HEElof
=2 AW vdE 24 400 ¢ Fasitha A ATHBI. 1
Ez durdo g A4 dEHFotz 4 vES2 2FoIA
7t "ot SotA 9 W FAol BHo] e Ao wEHy,
Chen 53712 24 W B9/d WHZ o} SoMAl9 27] A &
g 70 AHBA A7 A4S AFSHHH o[ AFM = F
% @ Aol wet genus 59 Stenotrophomonas, Staphylo-
coccus, Enterococcus, Chryseobacterium 8 Rhodococcus®] 73
Hlgo] g2 A A AT = e, ol FAEIT AXF
299 24 W A2 O E 1 SRR of B4 HEE
ofe] T % #A vlEol tEnE e & & A

Van Hese 5{10]12] &0 W29, 1gG 527t ¥ HFS 2
$-9] 24 Y Pseudomonas} Delftia®] ++79] v &o] =otal 5191
O™, Quintieri S[401°] W29 Pseudomonase -2} A=
24 Aslol] FFE & 4 Aot Stk o] AtollA= Bt A
o 12417 24 W IgG, 99 9 {3 S AAFS 29l
H3 EAERIFE 2FPolM & FEE Hon, &9 A%
(5.74% vs. 6.80%)2F 12A17H7.50% vs. 9.29%)2] Pseudomonas=
SLERIF 27l Hls] AAF 2H-pold 2 2 Hle2 B
k. 12 ug o] AFE B 2/ W genus +F2 Pseudomo-
nas 7 U1 &2 AR ot 27 FHN FFES E F IE T
A& AAAT 18U genus 59 Delftia= 25 AFolA =
3 F/g0] o] FoI A A3kIL, 12417H1.96% vs. 1.36%)°1A = +
5 vl AYY 24 vEE EAth B 2/ Wl genus 7
=9 vBE 24 THY vlEo] APAFe} tE FES FRISHA
<, ol £5 2 Aol ofyzt U= A EeH Fpo], 4H Atw
9] 5, @FAE 23 Sl w2t vjdE LA "It 7] o
FoltH41l. 2H B2 FF Fio] MAste -2 27 W "
& A% 7154 A9 FEE ozt AR 9 HY 7o FdA
A7t 2 Ao JZEr

ol AFE B3l ST AITHE 2f Wl vFE <A v F
F7HAZE tatE S g9 4= Agler, o= 279 fd3 |
o] g0l AE 7 EUSIH. ojeh 22 i Il 2
9] 275 o83 ML, | 9 7 AR A7 712

=

o J
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ARE2N 2D F Y& A2 AL, FF 25 W 98 nBES
= 0|87 EAERIF} AAF FobA| 9] R, A fA H S
912t postbiotics 7 L AFIS} Aol TRo] E Z o0& AYzHrt,
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