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ABSTRACT

The objective of this study was to evaluate effects of dietary supplemen-
tation of a seaweed-originated product (SOP) on milk productivity, milk
quality and health of milking cows under Vietnam weather conditions
at the dairy farm of One Member Dairy and Beef Joint Stock Company
HCMC, Vietnam from October 2019 to February 2020. A total of 40
Holstein Friesian crossbred cows were randomly allotted into 2 treatments
in a randomized complete block design. The 2 dietary treatments included
(1) cows fed a basal ration without SOP supplementation (control) and
(2) control plus 70 g SOP/cow per day (about 0.35% dry matter
intake/day). Parity, days in milk, body weight, and milk yield of cows
in both treatments were almost equal (P > 0.05). The results showed
that the average milk yield of cows over the experimental period was
not different between the two treatments (P > 0.05), but the lactation
stability curve was better in SOP group. The SOP supplementation
also did not improve milk quality indicators (fat, protein, solids not fat,
lactose, somatic cell count) as compared with the control (P > 0.05).
The blood ketone level of cows in the control group was higher than
that of cows in the SOP group (P < 0.05), although there were no
differences in the blood levels of AST, ALT, protein, glucose, cholesterol,
cortisol (P > 0.05). The SOP supplementation did not affect BW,
body condition score, and locomotion score as well as the prevalences
of lameness and digestive diseases (P > 0.05). Briefly, these results
suggest that the dietary SOP addition of 70 g/cow per day appears
not to improve milk productivity, milk quality and health of milking cows.

Cited as: Nguyen, H. T., Nguyen, N. T. M., Ngo, P. H., & Nguyen, C. V. (2022). Effects of dietary
seaweed supplementation on milk productivity, milk quality and health of dairy cows. The Journal
of Agriculture and Development 21(6), 17-25.

1. Introduction

In tropical developing countries, dairy produc-
tion systems are affected by many factors (Chu
et al., 2004; Nguyen et al., 2016) including ge-
netics, nutrition, infectious, parasitic diseases, or
heat stress caused by high temperature and hu-
midity. The development of dairy production in
Vietnam requires the enhancement of knowledge
and skills of farmers (Nguyen, 2021) related the
general husbandry such as genetics (Bang et al.,

2021c), nutrition (Nguyen & Diep, 2020b; Bang
et al., 2021a), and heat stress (Bang et al., 2021b)
management. In addition to the primary step
from breed selection for improvement of milk pro-
ductivity and feed efficiency, nutritional factors
also affect milk yield and compositions (Hristov
et al., 2004; Lee et al., 2014; Olika, 2021), so nu-
trient balance plays an important role in dairy
production.

In recent years, seaweed (known as marine al-
gae or marine macroalgae) has been interested in
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applied scientific fields, especially in nutritional
composition and its benefits in the health im-
provement of humans and animals (Brown et al.,
2014; Shi et al., 2019; Shimazu et al., 2019). In
fact, it is very rich in several polysaccharides and
complex carbohydrates (Makkar et al., 2016); or
in useful metabolites and necessary minerals, be-
ing considered as a natural source of additives
in various animals (Morais et al., 2020). It was
indicated that seaweed addition into daily di-
ets for milking cows significantly improved milk
production (Baek et al., 2004; Lee et al., 2005;
Cruywagen et al., 2015). Franklin et al. (1999)
also demonstrated that lactation cow diets sup-
plemented 910 g/cow per day of marine algae in-
creased concentration of beneficial fatty acids in
milk fat. Besides, Cruywagen et al. (2015) indi-
cated a marine algae product at 90 g/cow per day
improved not only milk yield but also ruminal pH
and feed efficiency. In addition, Baek et al. (2004)
revealed that brown seaweed residues supplemen-
tation at 800 g/cow per day (4%) into dairy cow
diets stabilized rumen pH, improved milk yield
and linoleic acid content. In Vietnam, however,
the practical benefits of seaweed in dairy produc-
tion are still limited and this study is needed to
clarify this point.

Therefore, the objective of this study was to
determine the effects of dietary supplementation
of a seaweed product on milk yield and qual-
ity, some blood parameters, body condition score,
lameness and digestive diseases of lactation cows
under Vietnam weather conditions.

2. Materials and methods

2.1. Location

The experiment was conducted at the dairy
farm of One Member Dairy and Beef Joint Stock
Company HCM City, Vietnam from 10/2019 to
02/2020.

2.2. Experimental design, animals, and hous-
ing

The study was arranged into a randomized
complete block design (block: parity) with two
treatments of rations, including (1) cows fed a
basal ration without seaweed-originated prod-
uct (SOP, OceanfeedTM bovine product) supple-
mentation (control) and (2) control plus 70 g
SOP/cow per day (about 0.35% dry matter in-

take/day, DMI/day). Cows were housed in the
same cubicle shed containing rubber mats with
continual access to water. The study was con-
ducted on a total of 40 Holstein Friesian (HF)
crossbred cows with at least 3/4 HF blood, with
parities at 1st - 4th, divided into two treatments
(20 cows/treatment), and lasted 90 days. Cows in
two treatments prior to experimental period were
almost equal at parity, days in milk (DIM), body
weight and milk yield (P > 0.05; Table 1).

2.3. Daily ration of cows

All cows were fed twice a day (6:30 and
15:00, ad libitum) as Total Mixed Ration (TMR)
method including Hamil grass (25 kg/cow per
day), alfalfa hay (2 kg/cow per day), complete
feed (7 kg/cow per day), molasses (0.5 kg/cow
per day), and brewers’s grains (7 kg/cow per
day). The seaweed-originated product (SOP) was
mixed with new rice bran and mixed well with
TMR for the SOP group twice a day. TMR feed
was available at all positions of the feeding trough
for the same consumption per cow. All cows were
adapted to the experimental condition for two
weeks in advance. All cows were washed and
cleaned two times a day.

2.4. Sample collection and measurements

Milk yield (kg/cow per day): All cows were
milked by milking system into specialized con-
tainer two times a day (5:30 and 16:00), using
the recording machine in the milking system, and
then merging two times into the average milk
yield/cow per day.

Milk quality: About 100 mL of milk were taken
in the morning milking time to determine con-
centrations of milk fat, protein, solids not fat
(SNF), lactose, somatic cell count (SCC), stored
in the 2 – 6◦C condition and transported quickly
to an analytical laboratory. Milk quality was ana-
lyzed by Ekomilk Total machine (BULTEH 2000,
Bulgaria) for about 60 sec/sample for the test-
ing result. The SCC was quickly analyzed by
Soma Ekomilk Scan (BULTEH 2000, Bulgaria)
for about 4 min/sample with a limitation between
90 and 1.500 × 103 cells/mL.

Blood biochemical parameters: Some blood
biochemical parameters analyzed in this study
included aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), protein, glucose,
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cholesterol, cortisol and ketone. The blood sam-
ples of 2 mL/cow were taken from separate indi-
viduals at the farm and added to the tube with-
out anticoagulant, but contained micronized sil-
ica granules. To ensure the same condition for
all samples, they were collected from 9:00 to
11:00. After collection, samples were stored at
2 - 8◦C and transferred to Medlatec hospital
and analyzed for blood biochemistry (AST, ALT,
protein, glucose, and cholesterol) by Accelerator
A3600 system with 60 min/sample and cortisol by
Cobass 8100 system for 90 min/sample. Ketone
level was measured by FreeStyle Optium Neo Ke-
tone Monitoring System at farm by which a 6 µL
of blood dropped to FreeStyle Optium blood β-
Ketone test strips in 10 sec/sample.

Body weight (BW, kg/cow): Cows were
weighed individually at the beginning and the
end of the experimental period by a specialized
electronic scale (Electronic scale, VNS China) in
the morning before feeding.

Body condition score (BCS): Individual cow
was evaluated for BCS ranging from 1 to 5 ac-
cording to the official method described by Wild-
man et al. (1982) at the beginning and the end
of the experimental period.

Locomotion score (LS): Based on locomotion
scoring method determined by Sprecher et al.
(1997) from 1 to 5 with non to severe lameness,
respectively. The LS of all cows was recorded ev-
ery week to have a total of 12 recording times of
LS per cow during 90 days of experiment. Cows
with score more than 3 were assigned into lame-
ness group.

Digestive diseases (%): All cows were observed
and recorded for all issues related to digestive dis-
eases in the experimental period to calculate the
percentage of digestive diseases per treatment.
The signals of digestive diseases were recognized
from feces with its height, color, consistency, bub-
bles, mucous and foamy (Hall, 2002; Heinrichs et
al., 2016).

2.5. Statistical analysis

Data were analyzed as a randomized complete
block design by ANOVA using the GLM proce-
dure of Minitab Software version 16.2. The indi-
vidual cow was considered an experimental unit
for all parameters. The average values were com-
pared by Tukey test and the percentages were
compared by χ2 test, the differences were consid-
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ered significant at P ≤ 0.05.

3. Results

3.1. Milk yield and lactation stability curve

Figure 1. Effect of seaweed-originated product
(SOP) addition on lactation stability curve

during experiment.

The milk yield of cows in both groups had a
downward trend in the mild lactation stage, but
the lactation curve of cows fed the dietary SOP
supplementation was more stable than that of
cows fed control diet without SOP product with
large oscillations (Figure 1). However, there was
no significant difference in average milk yield be-
tween two treatments (P = 0.740; Table 2).

3.2. Milk quality

The percentages of milk quality indicators (fat,
SNF, protein, lactose) of cows fed the farm-based
ration were not different from those of cows fed
diet supplemented SOP product (P > 0.05; Ta-
ble 3). The level of somatic cell count (SCC) in
milk from control group was 327.10×103 cells/mL
and higher than that in milk of SOP group of
274.70×103 cells/mL (P = 0.574).

3.3. Blood biochemical parameters

The level of aspartate aminotransferase (AST),
alanine aminotransferase (ALT), total protein,
glucose, total cholesterol and cortisol in blood of
cows fed the farm-based ration were not different
from those of cows fed diet supplemented SOP
product (P > 0.05; Table 4). However, the aver-
age blood ketone level of cows in control group
was 0.81 mmol/L and significantly higher than
that of cows in SOP group of 0.68 mmol/L a (P

= 0.017).

3.4. Body weight, lameness and digestive dis-
eases

The average body weight (BW), body con-
dition score (BCS) and locomotion score (LS)
of cows fed the current farm-based ration after
90 days of experiment were not different from
those of cows fed the daily SOP supplementation
diet (P > 0.05; Table 5). The total of 12 times
of LS evaluations during the 90-day period per
cow, there were 35 cases of lameness in control
treatment which accounted for 14.58% and were
not different from those of SOP treatment which
had 27 cases of lameness which accounted for
11.25% (P = 0.341; Table 6). Besides, there were
two cases of diarrheas with bubbles in feces and
one case of light rumen acidosis in control group
which accounted for 15.00% and were not differ-
ent from those of SOP group which had one case
of diarrhea with bubbles in feces which accounted
for 5.00% (P = 0.605). There were not any signals
of other diseases related to the gastrointestinal
tract during the experimental period.

4. Discussion

The present study showed that although the
dietary SOP addition helped the lactation curve
more stable during 90 days of the experiment, it
could not significantly improve (P > 0.05) the av-
erage milk yield as compared with control group
without SOP addition. Although there was a ten-
dency to improve milk quality in all five indica-
tors (fat, SNF, protein, lactose and SCC) from
the dietary SOP supplementation group, these
tested parameters did not differ significantly be-
tween two treatments (P > 0.05). Therefore, the
dietary supplementation with SOP at 70 g/cow
per day (about 0.35% DMI/day) could not re-
markably improve milk productivity and quality
under Vietnam dairy husbandry conditions. In
agreement with our study, Newton et al. (2021)
showed that the diet with a small amount of sea-
weed supplementation (0-158 g/cow per day) for
dairy cows was not adequate to improve con-
siderably these parameters. It was also demon-
strated that the dietary seaweed supplementa-
tion for dairy cows did not affect milk produc-
tivity and basic compositions (Lopez et al., 2016;
Antaya et al., 2019; Hein, 2021). In addition,
Karatzia et al. (2012) reported a lack of effect of
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Table 2. Effect of dietary seaweed-originated product (SOP) supplementation on average
milk yield
Treatment/Milk yield n (cows) X ± SD (kg/cow per day) SEM P
Control 20 16.08 ± 3.12

1.051 0.740
SOP 20 16.15 ± 2.56

Table 3. Effect of dietary seaweed-originated product (SOP) supplementation on milk
quality
Milk compositions Control SOP SEM P
n (cows) 20 20
Fat (%) 3.50 ± 0.45 3.61 ± 0.44 0.122 0.478
Solids not fat (SNF) (%) 9.14 ± 0.25 9.17 ± 0.38 0.087 0.804
Protein (%) 3.57 ± 0.09 3.61 ± 0.14 0.029 0.265
Lactose (%) 4.89 ± 0.21 4.89 ± 0.21 0.058 0.967
SCC (×103 cells/mL) 327.10 ± 34.00 274.70 ± 24.80 77.82 0.574

SCC: somatic cell count.

Table 4. Effect of dietary seaweed-originated product (SOP) supplementation on some blood
biochemical parameters
Blood biochemical parameters Control SOP SEM P
n (cows) 20 20
AST (U/L) 74.69 ± 12.67 75.12 ± 9.12 2.367 0.915
ALT (U/L) 18.16 ± 6.94 18.39 ± 5.30 1.639 0.903
Protein (g/L) 75.68 ± 4.69 76.60 ± 5.17 1.208 0.526
Glucose (mmol/L) 2.04 ± 0.40 2.06 ± 0.38 0.106 0.898
Glucose (mg/dL) 43.05 ± 3.03 45.75 ± 5.93 1.273 0.083
Cholesterol total (mmol/L) 5.40 ± 1.19 5.79 ± 3.03 0.646 0.607
Cortisol (nmol/L) 27.24 ± 12.03 24.36 ± 8.41 1.130 0.199
Ketone (mmol/L) 0.81a ± 0.19 0.68b ± 0.18 0.044 0.017

abMeans in the same column without common letter are different at P ≤ 0.05

Table 5. Effect of dietary seaweed-originated product (SOP) supplementation on body
weight (BW), body condition score (BCS) and locomotion score (LS)
Parameters Control SOP SEM P
n (cows) 20 20
BW day 1 (kg/cow) 482.97 ± 49.42 491.52 ± 43.96 14.186 0.548
BW day 90 (kg/cow) 475.90 ± 71.80 498.00 ± 65.00 16.821 0.276
BCS day 1 2.81 ± 0.51 3.08 ± 0.57 0.140 0.120
BCS day 90 3.09 ± 0.55 3.14 ± 0.67 0.173 0.198
LS day 1 2.45 ± 1.34 2.30 ± 1.28 0.242 0.720
LS day 90 2.24 ± 1.10 2.19 ± 1.07 0.220 0.850
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Table 6. Effect of dietary seaweed-originated product (SOP) supplementation on preva-
lences of lameness and digestive diseases

Prevalence of lameness based on locomotion score (LS)

Treatment
n

(Evaluation times of LS)
Evaluation times

with LS > 3
Percentage of

disease case (%) P
Control 240 35 14.58

0.341
SOP 240 27 11.25

Digestive diseases

Treatment n (cows)
Cows with

digestive disease
Percentage of

disease case (%) P
Control 20 3 15.00

0.605
SOP 20 1 5.00

dietary seaweed supplementation at 80 g/cow per
day on the average daily milk production, milk
protein and fat. Moreover, Hong et al. (2015) re-
ported that the addition of seaweed by-products
(2 – 4% DM) in Holstein cattle diet during tran-
sition did not affect daily milk yield and compo-
sitions. In contrast, it was illustrated that milk
yield and some milk basic constituents were re-
markably improved by daily dietary seaweed ad-
dition at 90 g/cow per day (0.4% DM) (Cruywa-
gen et al., 2015) or 910 g/cow per day (Franklin
et al., 1999). In addition, Baek et al. (2004) and
Lee et al. (2005) indicated that seaweed added
4% DMI/day (800 g/cow per day) into diets of
dairy cows significantly increased milk yield, but
not milk compositions. Interestingly, Newton et
al. (2021) revealed that the low supplementation
of seaweed (13-40 g/cow per day) did not increase
milk yield and quality whereas the dietary high
seaweed concentration (26-158 g/cow per day)
improved considerably some milk quality parame-
ters (milk protein and casein) without a difference
in milk yield and other milk compositions (milk
fat, lactose, free fatty acids, SCC). Therefore,
there was a wide variation in the effectiveness of
SOP supplementation on milk performance and
quality in the various supplemented concentra-
tions in recent studies (Baek et al., 2004; Lee et
al., 2005; Newton et al., 2021) and only a no-
ticeable enhancement with seaweed supplementa-
tion from 90 g/cow per day (equivalent to 0.4%
DMI/day) (Cruywagen et al., 2015). As a result,
no effect of dietary seaweed supplementation on
dry matter intake and feed efficiency of dairy
cows (Hong et al., 2015; Hein, 2021) from a rela-
tively small consumption amount (Newton et al.,
2021) could be the reason for no differences be-

tween two groups in this study.
Regarding results of blood biochemical param-

eters, there was a considerable improvement of
average ketone level in specific (P < 0.05) and
ketosis disease in general in cows fed daily diet
supplemented SOP product at 70 g/cow per day
compared with control group without SOP, al-
though the other parameters (AST, ALT, pro-
tein, glucose, cholesterol, cortisol) were relatively
similar between two treatments (P > 0.05). The
SOP group showed better stability of blood ke-
tone levels in the normal range (< 1.4 mmol/L)
(Oetzel, 2004; Nguyen & Diep, 2020a) for dairy
cows during the experiment and this could be the
main reason for no case of ketosis disease in SOP
group while the subclinical ketosis disease ap-
peared in control group. Interestingly, there was
a downward trend in blood cortisol from SOP
group with an average reduction of 2.88 nmol/L
in comparison with control group, in spite of
no considerable difference. It was demonstrated
that cortisol concentrations could be increased
by effects of stressors such as pain, heat stress
or high ambient temperature (Chaiyabutr et al.,
2008; Aggarwal & Upadhyay, 2013). Therefore, it
would be of interest in future studies to determine
precisely whether dietary SOP supplementation
with various concentrations could alleviate the
stress status for dairy production under Vietnam
weather conditions. Ibrahim et al. (2020) showed
the effect of dietary seaweed addition in lamb di-
ets in heat stress conditions was significantly dif-
ferent at a level of 2 or 4%; in particular, a sig-
nificant increase in total protein at 4% but not
at 2%, a considerable rise in blood glucose at 2%
but not at 4%, and a remarkable decrease in total
cholesterol at both levels, as compared with con-
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trol. Besides, Karatzia et al. (2012) also revealed
that seaweed supplementation at 80 g/cow per
day for dairy cows markedly improved blood glu-
cose, but not for the other parameters. In fact,
the current results indicated that the blood glu-
cose levels in both groups were slightly lower than
the normal level of dairy cows (≤ 2.22 mmol/L)
(Dubuc & Buczinski, 2018). Hence, it manifested
that the current farm ration could be unbalanced
with key nutrients such as protein and energy,
suggesting that the unbalanced diets might be
one of the important factors affecting the SOP
product efficacy, although studies with a larger
number of samples will be needed to clarify this
point.

The current study revealed that BW, BSC, and
LS of lactation cows were not affected by SOP
supplementation. This is totally consistent with
the results of previous studies about no effect
of seaweed supplementation on BW and BSC of
dairy cows (Hong et al., 2015), possibly because
of no effect of it on feed intake (Baek et al., 2004;
Lee et al., 2005; Hein, 2021) and feed efficiency
(Hong et al., 2015). However, Cruywagen et al.
(2015) indicated that seaweed supplementation at
90 g/cow per day (0.4% DM) had a greater effect
on the efficiency of feed conversion into milk. Be-
sides, the figures in this study also exhibited that
the cows were healthy with addition of dietary
SOP product, leading to a decrease on the preva-
lences of lameness and digestive diseases with the
positively improved trend, despite no statistically
significant differences.

5. Conclusions

The dietary SOP addition of 70 g/cow per
day was not sufficient to yield a significant im-
provement on important parameters in dairy pro-
duction such as milk yield, basic compositions,
BW, BSC, LS, some blood biochemical indica-
tors, or reduced prevalences of lameness and di-
gestive diseases; except for a remarkedly improve-
ment in the lactation stability curve and blood
ketone level. Therefore, further investigations are
urgently required to accurately assess the effec-
tiveness of dietary SOP supplementation under
practical dairy husbandry conditions of Vietnam
through an extensive study with different supple-
mental concentrations. Besides, it would also be
interesting in future studies to examine whether
the dietary nutrient balance affects the efficacy
of SOP addition into dairy cattle diets.
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