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Abstract

Objective:

In this experiment, plant extracts were used for the study, using antioxidant properties as an evaluation
indicator, optimisation of plant extracts for formulation. On this basis, addition of complex plant extracts to
calf milk, by testing growth performance, serum biochemical indices, immune function, antioxidant
performance and rumen fermentation parameters and rumen microflora function during pre-weaning and
post-weaning of calves. Evaluation of the effect of complex plant extracts on the application of pre-
weaning of calves and the effect of the addition of complex plant extracts during pre-weaning on the
weaning process of post-weaning, among others. And further speculated on the mitigating effect of
complex plant extracts on weaning stress and its oxidative stress in calves, thus, a theoretical basis for the
application of complex plant extracts in calf production was established.

Methods:

Experiment one: In vitro screening of plant extracts. Botanical extracts from natural sources have been
shown to be effective in preventing oxidative stress, depending on the different antioxidant capacities of the
plant extracts, six plant extracts, including stevia extract, honeysuckle extract, astragalus extract, liquorice
extract, grape seed proanthocyanidins and capsaicin, were selected for in vitro DPPH and hydroxyl radical
scavenging assays. Using in vitro antioxidant capacity as an evaluation index, three plant extracts with high
free radical scavenging capacity at low concentrations were selected for the preparation of composite plant
extracts. Experiment two: Optimisation of ratios of complex plant extracts and their active ingredient
detection. An in vitro antioxidant activity study based on plant extracts, Grape seed proanthocyanidins,
liquorice and capsaicin, which have strong antioxidant capacity at low concentrations, were selected for the
formulation of the complex plant extracts, and orthogonal experimental design using three factors and three
levels. Grape seed proanthocyanidins, liquorice extract and capsaicin were used as three experimental
factors in an orthogonal design, 0.4, 0.8 and 1.6 mg/mL were selected as the three experimental levels for
the orthogonal design. Secondly, the complex plant extracts with the highest antioxidant capacity were
optimised based on in vitro DPPH and hydroxyl radical scavenging assays, the complex plant extract was
also tested for active ingredients. Experiment three: Effects of complex plant extracts on growth
performance, serum biochemical indexes, immune function, antioxidant performance, rumen fermentation
parameters and rumen microflora of calves during pre-weaning and post-weaning. Based on the antioxidant
capacity of complex plant extracts and the effect of oxidative stress on calf organic health, twenty 30-day-
old Flavich calves in good health and of similar weight were selected for the experiment, randomised into 2
groups. The control group was fed conventional cow's milk and the pre-weaning experimental group was

supplemented with 9.8 g/(d-head) of the complex plant extract in the cow's milk, routine feeding during the



post-weaning, the test period lasted 37 days. At the end of the feeding, pre-weaning and post-weaning of
calves were tested for growth performance, serum biochemical indices, immune function, antioxidant
properties and rumen microbial composition.

Results:

(1) Experiment one: All six plant extracts possessed some free radical scavenging and antioxidant
capacity, but this scavenging capacity was closely related to the sample concentration, at lower
concentrations (0.4 mg/mL), Grape seed proanthocyanidins, liquorice extract and capsaicin showed strong
free radical scavenging ability. (2) Experiment two: At concentrations of 0.4 mg/ml, 0.8 mg/ml, 1.6 mg/ml,
free radical scavenging was enhanced when grape seed proanthocyanidins, liquorice extract and capsaicin
were compounded at 1:1:1 (0.4:0.4:0.4 mg/mL). Compositional testing of complex plant extracts, its total
flavonoid content was 217.72 mg/g, total phenol content was 111.18 mg/g, total polysaccharide content was
10.84 mg/g and total alkaloid content was 0.72 mg/g, among them, the flavonoids were the highest in
catechins and the phenolic acids were the highest in protocatechuic acid. (3) Experiment three: (1)
significant increase in serum triglyceride (TG) levels during pre-weaning (P<0.05), a highly significant
(P<0.01) increase in total protein (TP) and TG content at post-weaning, albumin (ALB) and urea nitrogen
(UN) levels were significantly increased (P<0.05). (2) A highly significant increase in immunoglobulin G
(IgG) in the serum during pre-weaning (P<0.01), tumour necrosis factor alpha (TNF-a) and interleukin 6
(IL-6) were highly significantly reduced (P<0.01), immunoglobulin A (IgA), IgG and immunoglobulin M
(IgM) were highly significantly increased during post-weaning (P<0.01), interleukin 1B (IL-1B) (P<0.01)
was highly significantly reduced. (3) A highly significant increase in serum catalase (CAT) activity during
pre-weaning (P<0.01), malondialdehyde (MDA) content was significantly reduced (P<0.05). (4)
Ammoniacal nitrogen, acetic acid and isobutyric acid were highly significantly (P<0.01) increased in the
rumen during pre-weaning, propionic acid and isovaleric acid contents were significantly increased
(P<0.05) , rumen pH was significantly lower (P<0.05) during post-weaning. (5) The relative abundance of
Lachnospiraceae-NK3A20-group (Lachnospiraceae-NK3A20-group) was significantly lower (P<0.05) in
the rumen during pre-weaning, the relative abundance of the norank-f-Eubacteriumm-coprostanoligenes-
group was highly significantly reduced during post-weaning (P<0.01). the relative abundance of norank-f-
F08 was significantly increased (P<0.05).

Conclusion:

In summary, all six plant extracts possessed some free radical scavenging and antioxidant capacity,
however, grape seed proanthocyanidins, licorice extract and capsaicin showed strong free radical
scavenging ability at lower concentrations. Meanwhile, grape seed proanthocyanidins, licorice extract and
capsaicin have stronger antioxidant capacity when compounded at 1:1:1 (0.4:0.4:0.4 mg/mL), this may be

related to the content of total flavonoids and total phenols in this complex plant extract. Complex plant



extracts were added to calf milk at 9.8 g/(d-head), it can increase serum TG, IgG, CAT activity and rumen
ammoniacal nitrogen, acetic acid, propionic acid, isobutyric acid and isovaleric acid levels, and decrease
TNF-a, IL-6, MDA levels in pre-weaning of calves. Meanwhile, the addition of complex plant extracts
during pre-weaning can improve the immune function of post-weaning of calves by increasing their serum
levels of TP, ALB, TG, UN, IgA, IgG and IgM, and improve the immune function of post-weaning of
calves by decreasing IL-1p, thus alleviating stress. In addition, the compound plant extracts had certain
effects on rumen microflora of both pre-weaning and post-weaning of calves. Therefore, we speculated that
complex plant extracts may reduce the effects of pre-weaning by improving the serum biochemical indexes,
immune performance, antioxidant performance, rumen fermentation parameters and microbial flora of
calves during pre-weaning and increasing the serum biochemical indexes, immune performance and rumen
microbial flora during post-weaning, thus alleviating the weaning stress of calves.

Key words: Plant extracts; Complex plant extracts; Calves; Serum biochemical index; Rumen flora
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Abbreviation
WY JEL AR H AR
ADG Average daily gain PR
ADFI Average daily feed intake PRI HREE
ALB Albumin H & H
ALT Alanine aminotransferase WA TR A I 72
AST Aspartate transaminase WES ANz
A/G Albumin/ Globulin FIEREE
CAT Catalase A A
DMI Dry matter intake THIR R
DPPH (2,2-diphenyl-1- picrylhydrazyl) 2, 2- 2K 155 H3E
FBW Final body weight (25 NIUNGE
F/G Feed-Gain ratio BLE L
GLB Globulin HEH
GLU Glucose ] ] B
GSH-Px Glutathione peroxidase B H S SE A
IBW Initial body weight WIIE R
IgA Immunoglobulin A REREH A
IgG Immunoglobulin G TR EH G
IgM Immunoglobulin M TEBREE M
IL-1PB Interleukin 1B H4fN 2 1B
IL-6 Interleukin 6 FIAEN % 6
IL-10 Interleukin 10 FARA 2 10
MDA Malondialdehyde [
ROS Reactive oxygen species TG T A
TP Total protein SMEH
TG Triglyceride Hl =5
TC Total cholesterol A JUE ] g
TNF-a Tumour necrosis factor alpha IR SR AL R o
T-AOC Total antioxidant capacity P iRe
UN Urea nitrogen PREE
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