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Abstract
Recent studies indicated that salmon egg, brown rice, and snow fungus had antioxidant and anti-aging properties. However, there

were not much studies on clinical. Therefore, the objective of this study was focused on the formula beverage included salmon egg,

brown rice and snow fungus to evaluate its antioxidant and anti-aging properties. In this study, the formula beverage was used to

treat neuroblastoma cell line, SH-SY5Y cells, and examined mitochondrial activity, antioxidant ability. 51 subjects were divided into
a placebo group (n = 27) and a formula beverage group (n = 24) for 8 weeks and then examined blood biochemistry at 0, 8 weeks.

The results indicated that formula beverage increased mitochondrial activity and decreased oxidative stress in vitro. In clinical, the

formula beverages increased antioxidant-sulfur compounds (f-Thiols), decreased oxidative damage marker (HsCRP) compared to the
placebo group, and improved anti-aging-related genes (CCT2 and CCT7) and depression. In conclusion, formula beverage combined
salmon egg with brown rice, snow fungus had antioxidant and anti-aging effects.
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Introduction
Anti-aging health care products are products developed by

many advanced countries, mainly focusing on the development

of special functional ingredients and the discussion of the mechanism of action, in order to benefit consumers [1]. At present, functional health care products include anti-aging, antioxidant and

other functional demands, among which anti-aging functional
health care products are the most popular [2]. Mitochondria are

the power plants of animal and human cells [3]. There are hun-

dreds to thousands of mitochondria in each tissue cell. They are
organelles responsible for performing many important biochemical functions. Mitochondria are involved in energy metabolism to

generate ATP and provide cellular energy requirements [4]. Recent

studies have found that mitochondrial activity gradually decreased
with age, which is closely related to health and aging [5,6]. Once mitochondrial activity is reduced, a large number of free radicals are

Citation: Chi-Fu Chiang., et al. “Consumption of Formulated Beverages Including Salmon Eggs, Brown Rice, and Snow Fungus Improved Aging
and Enhanced Antioxidant Capacity". Acta Scientific Nutritional Health 6.10 (2022): 43-48.

Consumption of Formulated Beverages Including Salmon Eggs, Brown Rice, and Snow Fungus Improved Aging and Enhanced Antioxidant
Capacity

accumulated in the body, causing cell damage [7]. Therefore, improving antioxidant capacity can extend lifespan. Anti-aging health
products have been regarded as an indispensable demand in the

market, so seeking functional ingredients that can prevent and delay aging and research and development related health products is
a new direction of research.

Dietary nutrient intake is one of the important factors for en-

hancing antioxidant capacity and effectively reducing oxidative

stress [8]. Common animals and plants sources generally contain
a variety of antioxidant active substances, such as fish egg, cereal

crops, vegetables and fruits [9]. Fish egg is fully ripe internal egg

masses in the ovaries or the released external egg masses of fish

Materials and Methods

43

Cell culture
The SH-SY5Y cells (American Type Culture Collection, Manas-

sas, VA, USA) were cultured in Dulbecco's modified Eagle's medium (DMEM; Hyclone; GE Healthcare Life Sciences, Logan UT, USA)

supplemented with 10% heat-inactivated fetal bovine serum (FBS;
Gibco; Thermo Fisher Scientific, Inc., Waltham, MA, USA). The cells

were incubated at 37°C in a humidified air atmosphere containing
5% CO2 and were passaged every 2-4 days by trypsinization [19].
Mitochondrial activity assay

The Mitochondrial Membrane Potential Detection Kit (JC-1)

and certain marine animals [10]. Salmon egg is used for human

(#E-CK-A301, Beyotime Institute of Biotechnology, China) was used

parable to that of ascorbic acid [12]. Rice is classified as white or

30 min at 37 °C with CO2. The cells were subsequently washed with

consumption and is found to be a good source of n-3 polyunsaturated fatty acids [11]. Besides, salmon egg reduced radicals is com-

brown depending on the post-harvest processing, and brown rice
is specifically considered to be rich in nutrients with health ben-

efits [13]. The bran layer of brown rice is rich in antioxidants, such

as ferulic acid, γ-oryzanol, phytic acid, vitamin E and polyphenolic compounds, all of which have the ability to reduce or scavenge

free radicals [14]. Snow fungus, also called Tremella fuciformis, is
a natural edible and medicinal mushroom commercially available

in Taiwan and Asian countries [15]. Snow fungus is rich in protein,

various amino acids, dietary fiber, vitamins and minerals [16].

Studies had showed that snow fungus contains polysaccharides
and plant gums, which had antioxidant and immune-enhancing

effects [17]. The polysaccharide in snow fungus decreased free
radicals, increase total antioxidant activity in skin fibroblasts, and
achieved anti-aging effects [18]. Based on the above studies, it was

found that fish roes, brown rice, snow fungus had antioxidant and
anti-aging effects. However, there were still few clinical studies on
fish roes, brown rice, and snow fungus.

In this study, the constituents of the formula beverage were

fish roes, brown rice, snow fungus to explore whether formula

beverage can enhance anti-aging and antioxidant functions. Using
formula beverage to treat neuroblastoma cell line, SH-SY5Y cells,

and examined mitochondrial activity, antioxidant ability, and then
subjects examined blood biochemistry.

to observe changes in the mitochondrial potential. Briefly, 5 mg/ml

JC-1 working solution was added to the medium and incubated for
phosphate buffered saline (PBS) to remove the JC-1 probe, and im-

ages were obtained via fluorescence microscopy (Olympus BX-61).
The ratio of red to green fluorescence was analyzed using Image
Pro Plus version 4.5 (Media Cybernetics, Inc., Rockville, MD, USA).
Detection of ROS production

The SH-SY5Y cells were seeded in 96-well plates (5 × 103) and

grown 24h. Using H2O2 (200 uM) induced ROS expression. Cells

were then washed with PBS solution and incubated for 30 min

with 2’,7’-dichlorofluorescein diacetate probe (H2-DCFDA) (Merck,
Milan, Italy) (10 µM). After 1h of incubation, an excess of H2-DCFDA was removed and replaced with PBS, and then ROS levels were
measured using a microplate reader (Infinite 200, Tecan, Salzburg,
Austria).

Quantification of gene expressions by real-time PCR
The treated SH-SY5Y cells were harvested, and the total RNA

was isolated from cells using an RNA purification kit (#RB100, Ge-

neaid, Taiwan). DNA-free total RNA was reversely transcribed to

cDNA using a SuperScript™ Reverse Transcriptase kit (#12574026,
Invitrogen, Life Technologies Co., CA, USA). Quantitative real-time

PCR was conducted using an ABI StepOnePlus™ Real-Time PCR Sys-

tem (Thermo Fisher Scientific, Inc., CA, USA) and the SYBR Green
Master Mix (KAPA Biosystems, MA, USA) for the transcript mea-

surements. The gene-specific primers used in this study are listed
in Table 1. The GAPDH gene was used as a normalization control.
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Results

Gene

Species

Direction

Sequence

CCT2

Human

F

AAGCCACGAAGGCTGCAA

Effect of fish egg, brown rice and snow fungus beverage on an-

CAGAATTGTGGCCCCATCA

tive oxygen species (ROS) that cause damage to lipids, proteins

CCT2
CCT7
CCT7

GAPDH

GAPDH

tioxidant and mitochondrial activity in vitro.

F

TCATCGGAACCATGATCAACTG

GTGGCATGGACAAGCTTATTGTAG

F

ACAACTTTGGTATCGTGGAAGG

and DNA [20]. The formula beverage to treat SH-SY5Y cells and ex-

Human

R

Human

Human
Human
Human

R
R

GCCATCACGCCACAGTTTC

Table 1: Species-specific quantitative PCR (qPCR) primers.

Clinical trial design
The clinical study had been approved by Antai-Tian-Sheng Me-

morial Hospital Institutional Review Board (TSMH-IRB 21-057-A),

and the study had been registered on ClinicalTrials.gov Identifier:
NCT05191056. Fifty-one (51) adult subjects (30-60 years old)
were recruited in this trial between Sep 2021 and Feb 2022. In-

Oxidative stress refers to elevated intracellular levels of reac-

amined mitochondrial activity and ROS. The results showed that

formula beverage significantly increased mitochondrial activity

of nerve cells by 20.6% compared to control group (Figure 1A).
Additionally, hydrogen peroxide (H2O2)-induced ROS production.
The results showed that H2O2 (200 uM) induced ROS expression.

The formula beverage significantly decreased ROS generation by
60.3% compared to H2O2 group (Figure 1B). These results showed

that formula beverage promoted nerve signal transmission and effectively protected nerve cells from oxidative stress in vitro.

formed consent was obtained from all subjects before the study at

Chia Nan University of Pharmacy and Science. The subjects were
divided into a placebo group (n = 27) and a formula beverage group

(n = 24). Each subject was informed about intaking a bottle of formula beverage labeled 30ml or a placebo drink daily for 8 weeks

and was not allowed to take any other supplement during the in-

tervention period. The exclusion criteria included: i) liver cirrhosis,

or chronic renal failure; ii) allergy to cosmetics, drugs, or foods; iii)
pregnant and breastfeeding. All subjects were examined blood bio-

chemistry and somatosensory condition through questionnaires at
0, 8 weeks.

Test sample
Formula beverage (MelaGene+™, Melaleuca, China) contained

3% salmon roes, 0.36% brown rice, 0.2% snow fungus, citric acid,

water. Placebo beverage of the main ingredient: citric acid, water.
Each subject was required to examine blood biochemistry at 0, and
8 weeks.

Statistical analysis
The comparison of measurement results for skin parameters

among groups and between groups was analyzed by independent
T-test through GraphPad Prism 6, as P < 0.05 was considered statistical significance.

Figure 1: Formula beverage increased the mitochondrial

activity and decreased ROS. (A) Formula beverage treated in

SH-SY5Y cells for 24 h, then examined mitochondrial activity
through JC-1 assay. (B) H2O2 (200 μM) induced ROS expres-

sion, and formula beverage treated in SH-SY5Y cells for 24 h,

and then examined through fluorescence microscopy. p values
< 0.05 to claim statistical significance. Error bars represent ±
standard deviation.

Effect of fish egg, brown rice and snow fungus beverage on antioxidant ability and anti-aging on clinical trials
The results showed that formula beverage significantly in-

creased antioxidant-sulfur compounds (f-Thiols) (Figure 2A) and
significantly decreased oxidative stress damage marker- High-
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sensitivity CRP (HsCRP) compared to placebo group (Figure 2B).
Furthermore, we analyzed anti-aging-related genes, chaperonin-

containing T-complex, such as CCT2 and CCT7. The results showed

that formula beverage significantly increased CCT2 expression by
about 3.12 times compared to placebo group, and significantly increased CCT2 expression by about 27 times compared to baseline

(week 0) (Figure 3A). In addition, formula beverage significantly

increased CCT7 expression by about 2.83 times compared to place-

bo group, and significantly increased CCT7 expression by about 3.4

times compared to baseline (week 0) (Figure 3B). Finally, we used
questionnaires to investigate the somatosensory status of the sub-

jects. After taking formula beverage for 8 weeks, subjects reported
the consciously better health, often feel unhappy, unhealthy affects

social, feeling emotionally sensitive, often feeling irritable had improved (Figure 4). Taken together, the formula beverages increased

antioxidants, decreased oxidative stress, improved depression, and

Figure 3: Formula beverage increased anti-aging-related genes.
Subjects took formula beverage for 8 weeks, and then examined
(A) CCT2, (B) CCT7 in the blood. p values < 0.05 to claim statistical significance. Error bars represent ± standard deviation.

achieved anti-aging goals.

Discussion

Aging is associated with an increased risk of morbidity and

mortality. Growing evidence suggests that oxidative stress plays
a key role in the aging process and various degenerative diseases

[21]. This study was the first to find that the formula beverage with
salmon egg with brown rice, snow fungus had anti-aging effects.

Result from this work revealed that formula beverage can increase
mitochondrial activity and decrease oxidative stress in vitro. In

Figure 4: Formula beverage improved depression. (A) Subjects
took Formula beverage for 8 weeks, and then filled out the

Figure 2: Formula beverage increased antioxidant-sulfur

compounds decreased oxidative damage. Subjects took formula
beverage for 8 weeks, and then examined (A) f-Thiols, (B)

HsCRP in the blood. p values < 0.05 to claim statistical significance. Error bars represent ± standard deviation.

questionnaire for the survey (A) consciously better health, (B)

often feel unhappy and (C) unhealthy affects social, (D) feeling
emotionally sensitive, (E) often feeling irritable.

clinical trial, formula beverage had antioxidant ability and antiaging effects.
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Some studies showed that compounds derived from marine

protect human skin fibroblasts from oxidative stress and apoptosis

most nutrient-dense foods on earth(ref). Processed by removing

the abnormal expression of apoptosis-related proteins [35]. In ad-

and plant organisms for their antioxidant and anti-aging activities

[22,23]. Salmon roe is the eggs of salmon, and they are one of the
the whole egg bag from the fish and soaking it in salt [24]. Salmon
egg is a potential source of anti-aging materials because it contains

vitamins A, B, D, and K2, zinc, iodine, along with the neuroprotec-

tive and omega 3 brain-building fatty acids EPA and DHA [25]. The
nutraceuticals derived from salmon egg promoted the expression

of collagen type I and decreased ROS [25]. Human dermal fibroblast treated with salmon egg extract increased multiple antioxi-

caused by hydrogen peroxide [34]. The purified polysaccharides
improved cell viability and mitochondrial function and restored
dition, snow fungus is naturally rich in vitamin D, and can help lift

mood and ward off depression. Consistent with our results, formula beverage included salmon egg with brown rice, snow fungus had
anti-aging effects and improved depression.

Conclusion

This study found that combined use of salmon egg with brown

dative genes, including oxidation resistance 1(OXR1), Thioredoxin

rice, snow fungus has antioxidant and anti-aging effects, suggest

cytokines, such as interleukin-6 or tumor necrosis factor α, which
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