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ANALISIS GLUCOSINOLATES DALAM SAYURAN BRASSICA DAN SAYURAN 

BUKAN-BRASSICA 

ABSTRAK 

Glucosinolate merupakan sebuah kumpulan proses metabolik tumbuhan sekunder bagi 

tumbuhan cruciferous yang kebanyakan adalah dalam sayur-sayuran brassica. la 

menjalal7kan fungsi yang penting dalam diet manusianya. Satu endogenus enzim 

tumbllhan, mirosinase akan memangkinkan glucosinolates yang menjalani hidrolisis dan 

seterusnya akan menjadi satu julat sebatian-sebalian biologi aktif. Kajian ini melibatkan 

salu sayuran brassica, brokoli dan satu sayuran bukan brassica, kangkung. Methanol 

digunakan bagi kedua-dua sayur-sayuran tersebut untuk mengektrak glucosino/ates di 

dalamnya. Sebelum ilu, sayur-sayuran terse but disejuk-beku kering selama -18 jam. 

Ekstrak dituraskan dengan manggunakan Walman no. 1 (0.2nm) sebelum ia dikeringkan 

menggunakan gas nitrogen. Air ullra-wien di campurkan dengan eksn'ak kering lersebul 

dan dituraskan untuk kali yang kedua untuk dianalisis dengan HPLC. Piawaian sinigrin 

adalah dianalisis dengan sunlikan sebanyak 10 ilL, kadar aliran 1.0 mUmin, colum 

Agilent C-1B dan 100% acetonitril. Bagi analisis sampel, kaedah yang digunakan adalah 

sama tetapi slfntikan lelah diubah kepada 20 ilL, kadar aliran 0.5 mLlmin dan kaedah 

kecerunan dengan air HPLC dan acetonitril. Keputusan menunjukkan kedua-dua ekstrak 

mempllnyai glucosinolales (sinigrin) dengan kemunculan puncak yang tinggi dan tajam 

pada 229nm. Spectrum bagi sinigrin piawaian dengan spectrum sample menunjukkan 

terdapat persamaan homogeniti. Kandungan sinigrin pada ekslrak kankung didapati 

ada/ah lebih ban yak daripada sinigrin pada ekstrak brokoli, akan letapi perbezaan 

antaranya tidak hesar. Kepekatan sinigrin pada hrokoli adalah 38.03 x 103 mglKg 

manakala ekstrak kankung menunjukkan 40.74 x 103 mglKg. 
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ABSTRACT 

Glucosinolates constitute a well-defined group of secondary plant metabolites in 

cruciferous plants which occur most commonly in brassica vegetables that play its part in 

human diet. An endogenous plant enzyme, myrosinase will catalysed glucosinolates that 

undergo hydrolysis and become a range of biological active compounds. The studied 

involve a brassica vegetables, broccoli and a non-brassica vegetables, water spinach. 

Methanol was use for the extraction process to extract glucosinolates from the vegetables 

after the vegetables had been freeze-dried and lyophilized for 48 hours. Extract was 

filtered with syringe filter Watman no. 1 (0 .2nm) before dried with nitrogen gas. 

Reconstituted deionized water and filtered for the second time for HPLC analysis. 

Sinigrin standard was injected with 10 ilL, 1.0 mL/min flowrate, with Agilent C-18 

Column and 100% acetonitrile. For sample analysis, all the condition was similar with 

sinigrin standard analysis but the flowrate is 0.5 mllmin and the injection was 20 ilL with 

gradient of HPLC water and acetonitrile. Result showed both vegetables contain 

glucosinolates (sinigrin) with the high sharp peak at 229nm. Peak spectrum for sinigrin 

standard and sample did shown homogeneity. Sinigrin content in water spinach extract 

was more when it compared with broccoli extract, but the difference was not big. Sinigrin 

concentration in broccoli extract was 38.03 x 103 mg/Kg while water spinach showed 

40.74 x 103 mg/Kg. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background of Glucosinolates 

The glucosinolates (GS) are a class of organic compounds that contain sulfur, nitrogen 

and a group derived from glucose. Every glucosinolate contains a central carbon atom 

which is bond via a sulfur atom to the glycone group, and via a nitrogen atom to a 

sulfonated oxime group. In addition, the central carbon is bond to a side group; different 

glucosinolates have different side groups. Glucosinolates are naturally occurring ~-D-

thioglucosides found in genus Brassica of Cruciferae family (Rangkadilok et aI., 2002) . 

They are found exclusively in dicotyledenous plants, with highest concentrations in the 

Brassicaceae families. 
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At the present time the diets of people in many parts of the world include 

considerable amounts of Cruciferous crops and plants. These range from the consumption 

of processed radish and wasabi in the Far East to that of cabbage and traditional root 

vegetables in Europe and North America. Other crops, such as rapeseed, kale, swede and 

turnip may also contribute indirectly to the human food chain since they are extensively 

used as ani mal feed stuffs. 

Glucosinolates can be grouped into three chemical classes, aliphatic, indolyl, and 

aromatic glucosinolates, according to whether their amino acid precursor is methionine, 

tryptophan or an aromatic amino acid (tyrosine or phenylalanine) (Padilla et al .,2006) . 

The most important glucosinolates are methionine-derived glucosinolates which are 

found in Brassica vegetables (Padilla et aI. , 2006). Glucosinolates are ~-thioglucosideN-

hydroxysulfates containing a side chain and a ~-D-glucopyranose moiety. Many wild 

members of the Brassica oleracea species complex (chromosome number, n 5 9) have 

high levels of individual aliphatic glucosinolates. 

About 120 different glucosinolates are known to occur naturally in plants. 

Glucosinolates release biologically active products such as isothiocyanates, organic 

cyanides, oxazolidinethiones, and ionic thiocyanate (Moreno et aI, 2006). Upon 

enzymatic degradation by myrosinase in the presence of water and these substances are 

also responsible for the bitter or sharp taste of many common foods such as mustard, 
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horseradish, cabbage and Brussels sprouts but this appear to have little biological impact 

on themselves. When plant cell tissues are damaged, as occurs during cutting or chewing, 

the enzyme myrosinase initiates rapid hydrolysis of glucosinolates to yield glucose, 

sulphate and either isothiocyanates, thiocyanates, nitriles or oxazolindine-2-thiones. 

The formation of specific hydrolysis products is dependent on a variety of factors . 

These factors include the side chain, pH, metal ions, and the presence of protein cofactors 

(Rangkadilok et al., 2002). Isothiocyanates may also have important roles in plant 

defence system against insect, fungi and microbial infections (Rangkadilok et a!. , 2002) . 

Propenylisothiocyanate, released from glucosinolate sinigrin in B. nigra and B. juncea, is 

an effective fumigant to suppress soil-borne fungal pathogens such as Rhizoctonia solani , 

Fusarium graminearum, Bipolaris sorokiniana, Sclerotinia sclerotiorum and Fusarium 

culmorum (Rangkadilok et a!. , 2002). 

Recent research has focused on the anti-carcinogenic activity of several 

glucosinolates and their breakdown products. In addition these breakdown products of 

certain glucosinolates have been shown to protect against lung, colon, liver and stomach 

cancer (Rangkadilok et a!. , 2002). A good source of glucoraphanin is 3-day-old broccoli 

sprouts with a concentration 10- 100 times greater than in mature plants or florets 

(Rangkadilok et a!. , 2002). Sinigrin was found in high levels in mustard greens (B. juncea 

UMS 
UNIVERSITI MALAYSIA SABAH 



4 

var. rugosa), and B. oleracea (Rangkadilok et a!. , 2002). Glucoraphanin was found to be 

the predominant glucosinolate in broccoli (Rangkadilok et aI. , 2002). 

Glucosinolates and their breakdown products are known to have important 

biological activity. The range of activities of these compounds is wide; some are 

beneficial while others are detrimental for human and animal consumption (Padilla et al ., 

2006). Progoitrin has been shown to be potentially goitrogenic in animals. However, there 

is no evidence for any goitrogenic effect on humans from Brassica consumption (padilla 

et al ., 2006) . Some of these compounds have a chemoprotective effect related to a 

reduction in the risk of certain cancers in humans (Padilla et a!. , 2006). 

Considerable research has been conducted on the nutritional value of 

isothiocyanates found in other crops, such as watercress (Rorripa nasturtium aquaticum), 

and cancer prevention. Phenethyl isothiocyanate (pEITe) is a derivate of the 

glucosinolate gluconasturtiin, which occurs in large quantities in watercress showed that 

extracts of broccoli and watercress inhibit the invasive potential of the human breast 

cancer cell line in vitro and suggested that their phytochemical constituents, the 

isothiocyanates, are a new class of invasion inhibitors (Padilla et a!. , 2006) . 
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1.2 Objectives of the study 

1. To extract glucosinolates from broccoli (Brassica oleracea var. borytis) and water 

spinach (Ipomoea aquatica) 

2. To identify the type of glucosinolate (Sinigrin) in broccoli (Brassica oleracea var. 

borytis) and water spinach (Ipomoea aquatica) . 

1.3 Scope of study 

A type of brassica vegetables and a type of non-brassica vegetable that were selected in 

the study. These were broccoli for brassica and water spinach for non-brassica 

vegetables. These bras~ica and non-brassicl-l vegetables were originated from Kundasang 

and local farm that can be found at the centre of Kota Kinabalu market. In this study 

leaves and stem will be extract from these vegetables. Leaves are mostly that will be used 

because most of the glucosinolates can be found at there. HPLC will be used to determine 

and analyse the glucosinolates in the extract. 



6 

CHAPTER 2 

LITERA TURE REVIEW 

2.1 Taxonomy Classification of Broccoli 

2.1.1 Scientific classification of brocccoli 

The scientific classification of broccoli is shown in Table 2.l. 

Table 2.1 The taxonomy of Brassica oleracea var. botrytis 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Brassicales 

Family B rassi caceae 

Genus Brassica 

Species Brassica oleracea var. hotly tis 
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LITERA TURE REVIEW 

2.1 Taxonomy Classification of Broccoli 

2.1.1 Scientific classification of brocccoli 
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Table 2.1 The taxonomy of Brassica oleracea var. botrytis 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Brassicales 

Family Brassicaceae 

Genus Brassica 

Species Brassica oleracea var. bOlrytis 
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2.1.2 Morphology of broccoli 

Broccoli (Photo 2.1) is grown for the clustered green (or purple) flower buds that 

are picked before they open and eaten raw or cooked . There are three main types of 

broccoli . The typical green or purple broccoli with one large, central head is a 

"calabrese" . "Romanesco" broccolis have flower buds grouped in numerous small cone-

shaped heads, arranged in spirals; the "sprouting broccolis" (sometimes placed in a 

different group or variety within B. oleracea) produce a succession of small flowering 

heads over an extended season. 

Photo 2.1 Broccoli 
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2.1.3 Usage of broccoli 

Broccoli have impressive nutritional profile that includes beta carotene, vitamin C, 

calcium, fiber, and phytochemicals, specifically indoles and aromatic isothiocynates, 

broccoli and its skin may be responsible for boosting certain enzymes that help to 

detoxify the body (Moreno et aI., 2006). These enzymes help to prevent cancer, diabetes, 

heart disease, osteoporosis, and high blood pressure. high levels of antioxidant and 

anticancer compounds. One unusual phytoterapic role of broccoli is for skin diseases, 

where the juices from leaves are used against warts (Moreno et aI, 2006). 

Its vitamins and nutrients typically are more concentrated in flower buds than in 

leaves. These makes broccoli a better source of vitamins and nutrients than cole crops in 

which only the leaves are eaten (Moreno et aI, 2006). The anti-cancer properties of these 

vegetables are so well established that the American Cancer Society recommends that 

Americans increase their intake of broccoli and other Cole crops. It effectively suppresses 

proliferation of cancer cells in culture and in vivo by causing apoptosis induction. 

Sulforaphane is one of several compounds that protect cells from injury found \0 

cruciferous veggies (Moreno et ai, 2006, Pascale et aI., 2006, Rochfort et al., 2006). 

Recent studies have shown that broccoli sprouts may be even higher in important 

antioxidants than the mature broccoli heads (West et al., 2002), Other research has 
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