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The antioxidant and anti-cadmium toxicity properties of garlic extracts
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Cadmium (Cd) is used in many industrial plants including plastic production, paint production,
rechargeable battery manufactures and pesticide plants etc. Therefore, Cd contamination is highly
dangerous international problem because it can transfer into the food chain and becomes bioaccumulated,
endangering human health. Cd largely accumulates in the liver and kidneys and the excretion of cadmium
from the body is very slow because biological half-life as 17-30 years. Cd detoxification is burdened task
for curing because negative side effect of EDTA solution besides long half-life such as renal irritation,
myalgia, anorexia, nausea and vomiting. Thus, using natural materials as herbs or spices having more safety
and worldwide consumed are more interesting. Garlic is used as food, spices and folk medicine for more
than 5000 years. Its biological properties have been scientific reported as antibacterial, antitumor, and
antioxidant (Murugavelet al., 2007). Thais consume garlic as fresh and pickled forms. This present
work aimed to investigate antioxidant and anti-Cd properties of fresh and pickled garlic extracts and their
application in minced seabass meat. The result showed that 7 vitro antioxidant activities determined as

DPPH, ABTS, FRAP, superoxide and hydroxyl scavenging assay of pickled garlic extract were higher than



fresh extract (p< 0.05). However, Fe chelating activity of pickled one was lower than fresh one (p< 0.05).
There was no significant different found in Cu chelating activity of both fresh and pickled extracts.

The result showed that the garlic extracts (fresh and pickled) and diallyl disulfide (DADS) possessed anti-
Cd using human embryonic kidney cells (HEK 293). However, fresh and pickled garlic extracts at 200
ug/ml exhibited cell viability as 81.91% and 83.54% respectively, while cells treated with DADS at 29.26
ug/ml provided cell viability as 84.97%. In addition, the cytoprotective effect of the cells treated with the
extracts and DADS before induced with Cd was higher than the cells treated together and after induced
with Cd. After the minced fish were added with Cd at 135.8 UM, the extracts and DADS, it was found that
shelf-life of the minced fish did not significantly extend when evaluated at various concentrations were

followed by pH, color, TBARS value, microbiological qualities and sensory acceptability.

6. Una3UAVI 113 (Executive Summary)
® Introduction

The cadmium (Cd) contamination in environmental is a subject of serious international
recognition as metal could transfer into the food chain and becomes bioaccumulated, therefore
endangering human health (Morkmeket al., 2011). Industrial products including electroplating,
plastic production, pigments, battery manufactures and pesticides are the main source of Cd
contamination. Both vegetable and marine products are a major carrier of Cd contamination in
food for non-occupationally exposed people (Pariet al., 2007). World Health Organization
(WHO) addressed that limiting of tolerable in take for cadmium is 7 pg/kg body weight/week
(Agency for Toxic Substances and Disease Registry, 2013).

The main line of Cd exposure to humans is by ingestion of water or food contaminate
with Cd and by inhalation of fumesor particles during industrial operations (Morkmeket al.,
2011). Cd generally accumulates in the liver and the kidney. Its cytotoxicity is closely related
with interaction with protein of carboxyl and thiol groups and able to generate free radicals
including persuasion of oxidative stress. And apoptosis possibly plays an important role in
acute and chronic intoxication with Cd (Pariet al., 2007). However, living cells possess diverse
mechanism to maintain free metal concentrations at levels that do not exceed cellular
requirements. One of the best described mechanisms against heavy metals toxicity is found in
some Yyeast such as algae, photosynthetic protists, and plants that involves their intracellular
chelation by either glutathione (GSH) or phytochelatins (PCs), low molecular weight sulfur
containing peptides derived from GSH, or both (Mendoza-Cozatlet al., 2005).



GSH is found in all organisms participating in multiple metabolic processes; for
example, intracellular redox state regulation, inactivation of reactive oxygen species (ROS),
transport of GSH-conjugated amino acids and other molecules, and storage of sulfur and
cysteine affording up to 90% of the non-protein sulfur in the cell. GSH synthesis, starting from
inorganic sulfate, requires the sulfur assimilation pathway (SAP) and the cysteine biosynthetic
(Cys) pathway (Mendoza-Cozatlet al., 2005). Thus sulfur element is proposed to be an
important factor to GSH synthesis for reducing toxicity of Cd.

Though, many synthetic chelating agents and antagonists are determined to reduce the

Cd toxicity, part of them reveal the undesirable side effects. Because of the intrinsic limitations
and variability of efficacy of heavy metal chelating agents, Cd detoxication is eagerly
searching/ researching for the development of novel generation therapeutic agents with varies
modes of actions especially from medicinal plants. As well know that, garlic clove generally
used in food and medicine. The unigue organosulfur compounds (OSCs) contained in garlic,
are believed to play key roles in its biological effect. Many studies showed that garlic’s rich
OSCs reveals diverse biological activity including antitumorogenic, antimutagenic, antioxidant
detoxification and other activities (Murugavelet al., 2007).
Seabass, Latescalcarifer is an economically aquaculture fish in tropical and subtropical regions
of Asia and Pacific. In Thailand, Songkhlalake, Songkhla province is a good source for rearing
this fish because of brackish water quality (Siripongvutikorn, 2004). Though, seabass is
claimed as white and lean flesh fish leading to high consumer acceptability, strong rancid off-
odors is easily to be noticed (Buaniawet al., 2010). It was hypothesized that rancid odors
generating in fish meat may related to heavy metal contamination.

Thai garlic is smaller and has a stronger smell compared with Chinese garlic
(Chinawong, 2000). Garlic is consumed in several forms: bulbs, crushed or chopped and
pickled. The pickling process of garlic generally aims to extend shelf life and reduce the strong
odor of garlic as well as generate a new product. Pickled garlic or Thai word named Gratiem
Dong (Thai) is frequently used in many Thai dishes. It is used for providing a salty, sour and
rich flavor to dishes. Moreover, many Thai salads and soups have added pickled garlic or
gratiem dong in. For making pickled garlic, root and stem of the fresh garlic are cut then the
bulbs are washed and drained before subjected to soak in a pickled solution consisting of
vinegar, sugar and salt. However, the recipe for pickled garlic may differ from producer to
producer in terms of ingredients used in pickled solution or the steps of pickling. In addition,
it is believed that pickled garlic processing in Thailand also differ from the methods in other
countries. Furthermore, pickling process may have both positive and negative effects used on



antioxidant and cadmium detoxification properties. Therefore, in this present study, fresh and
pickled garlic were monitored for their antioxidant, anti-cadmium toxicity abilities and

application in minced fish was also investigated.
e Objectives
1. To study the antioxidant activities of fresh and pickled garlic extracts

2. To evaluate the cytotoxicity, anti-Cd toxicity properties and Cd accumulation in

cell line as affected of fresh and pickled garlic extracts and diallyl disulfide

3. To evaluate lipid oxidation and quality changes in minced fish added CdCl; and
treated with fresh and pickled garlic extracts and diallyl disulfide

e Conclusion

According to the results, it was found that pickled garlic extract showed more potent
scavenging radical activity than fresh garlic extract. While fresh garlic seemed to have higher
chelating activity than pickled garlic. For the anti-Cd properties and Cd accumulation, pickled
garlic was more effective than fresh garlic and less toxicity than standard diallyl disulfide. The
possible effects of garlic extracts and DADS to protect HEK 293 cells were induced GSH and
GST production for reduce toxicity. The garlic extracts and DADS had more protective effect
than curing effect. However, the minced fish treated with garlic extracts and DADS did not
extended shelf-life. Therefore, pickled garlic was better alternative choice for consumption
compared with fresh and standard diallyl disulfide for the antioxidant and the anti-Cd

properties.



