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RESEARCH ON EXTRACTION TECHNOLOGY TO IMPROVE
YIELD AND QUALITY OF OIL FROM GAC ARIL
(MOMORDICA COCHINCHINENSIS SPRENG L.)

BUI QUANG THUAT

1. INTRODUCTION

Gac (Momordica cochinchinensis Spreng L.) belonging to the family Cucurbitaceae is an
indigenous Vietnamese fruit-bearing plant. Its fruit flesh contains 1 - 3 mm thick, red, soft, and
sticky aril, which covers black seeds and makes up about 25% of the fruit weight [1].

Figure 1. Gac fruit and dried Gac aril

Gac aril has an oil content of about 38% - 40% (as related to absolute dry matter). This oil
is a rich source of beta-caroten and lycopen, containing 128 mg%, and 170 mg% of each,
respectively. The alpha-tocopherol content in the pulp was found to be 76.3 ug/g [2]. Because of
its valuable constituents as mentioned above, Gac fruit oil is studied and used to create
functional food and pharmaceutical products.

A 30-day controlled supplementation trial carried out in Vietnam found that daily
consumption of ‘‘xoi gac’’, a traditional Vietnamese sticky rice dish containing Gac aril,
significantly improved plasma levels of retinol, alpha-caroten, beta-caroten, and lycopen in pre-
school children [3]. Researchers also investigated the potential of Gac fruit to prevent and treat
cancers and vitamin A deficiency, where by juice extracted from dried Gac was found to reduce
the tumour weights in mice by 23.6% [4]. The content of lycopen in Gac pulp as reported by this
study (408 pg/g) is much higher than that usually found in tomatoes (about 25 pg/g) [5].

Currently, Gac aril oil production is mainly carried out by traditional mechanical
expression with a screw press, but this method gives low yield and quality (especially in regard
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to the content of beta-caroten and lycopen). This paper describes a new method to obtain Gac
aril oil with high extraction yield and oil quality.

2. MATERIALS AND METHODS

Dried Gac arils were purchased from Hai Duong pharmaceutical joint stock Company,
stored in a freezer (-20°C) and thawed out before use. All solvents and reagents were of purity
needed for each application and used without further purification.

Extraction of Gac aril oil was carried out using an IKA magnetic stirrer (controlled speed
and temperature) and n-hexane as extraction solvent.

Beta-caroten was analyzed by HPLC (RP 18 column 250 mm x 4 mm, 5 pum; UV-VIS
detector at 454 nm; v = 10 pl).

The determination of fatty acid composition was carried out following the method
described by AOCS Cele-91. An HP gas chromatograph (5890 series II) equipped with flame
ionization detector was used. Methyl esters of fatty acids were analyzed on a CPSIL capillary

column (25 m, 0.25 mm internal diameter, 0.2 wm film thickness). The oven temperature was
programmed from 100 to 150°C at 4.8°C/min, then from 150 to 170°C at 1°C/min and then held
at 170°C for 10 min.

3. RESULTS AND DISCUSSION
3.1. Effect of particle size

This experiment shows Gac oil extraction yield obtained for five different particle sizes at
the same extraction conditions. The yields were found to increase with decreasing particle size,
but when the particle size is very small, the filtration will be difficult. The recommended particle
size for Gac oil extraction is therefore 3 mm.

3.2. Influence of number of extractions and ratio of Gac arils to n-hexane
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Figure 2. Effect of numbers of extractions and solvent amount on the extraction yield and
beta-caroten content
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Experiments were carried out at different number of extractions (2, 3, and 4) and ratio of
Gac arils raw material to n-hexane (1 :3,1:4,1:5,1:6,and 1 : 7) to determine the optimum
number of extractions and amount of n-hexane. Figure 2 shows that the extraction yield
increased markedly with higher number of extractions. For economic reason, we choose 3 as the
appropriate number of extractions and the ratio of Gac aril to n-hexane for each extraction is 1/7,
1/6, and 1/5, respectively.

3.3. Effect of extraction temperature

To determine the influence of temperature, experiments were carried out in which the
temperature was varied from 30 to 60°C. The results indicate that yield increases with rising
temperature, but beta-caroten content is decreased because beta-caroten is very sensitive to high
temperature. Therefore, the suitable temperature for extracting Gac aril oil is 50°C.

3.4. Effect of speed of stirring

From the results of these experiments it was apparent that the oil quality and the yield
increased markedly when stirring speed is increased up to 250 r/m. Stirring speed of 300 r/m or
above will hinder the filtering process because small particles are generated.

3.5. Effect of extraction time

The yield of Gac aril oil increases with increasing extraction time. When total time of
extraction reaches above 18 h the quantity of Gac aril oil obtained is not increased significantly.
Optimal duration for Gac oil extraction was found to be 7 h for the first extraction, 6 h for the
second extraction, and 5 h for the third extraction.

The advantage of n-hexane solvent extraction in the production of Gac aril oil as compared
to conventional pressing is an increased oil yield (96.4%, compared with 72.5% as by traditional
screw pressing). The acid and peroxide value of Gac aril oil were found to be 4.8 mgKOH/g and
5.4 meqO,/kg, respectively.

Figure 3. HPLC profile of beta-caroten in Gac aril oil extracted by n-hexane and by screw pressing

The obtained Gac aril oil has been analyzed by HPLC for beta-caroten content and by GC-
MS for fatty acids composition. The HPLC results are shown in Figure 3, which compares the
contents of beta-carotene in Gac aril oil products from extraction and expression. The content of
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beta-carotene in Gac aril oil product from solvent extraction (320 mg%) was significantly higher
than that from mechanical expression (193 mg%).

Fatty acid composition of Gac aril oil products was shown in Figure 4 and Table 1. The
main fatty acids of the Gac aril oil are oleic acid (49.57%) and linoleic acid (23.19%).

Table 1. Fatty acid composition of Gac aril oil

N° Fatty acid % in oil
1 Myristic (Ci4.0) 0.21
2 Palmitic (C4.0) 20.27
3 Palmitoleic (Cg.1) 0.23
4 Margaric (Cy7,) 0.23
5 Stearic (Cis.) 5.35
6 Oleic (Cys.1) 49.57
7 Linoleic (Cis.2) 23.19
8 Linolenic (C3.3) 0.94

Figure 4. GC-MS profile of fatty acids in Gac aril oil

4. CONCLUSIONS

A new and efficient solvent extraction method for obtaining oil from the fruit aril of the
Vietnamese plant M. cochinchinensis (Gac fruit) has been developed. The obtaining oil yield and
the content of beta-carotene in Gac aril oil product from extraction were 96.4% and 320 mg%,
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respectively, which were significantly higher than those from mechanical expression (72.5% and
193 mg%).
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TOM TAT

NGHIEN CUU CONG NGHE TRICH LI PE NANG CAO HIEU SUAT VA CHAT LUONG
DAU MANG GAC (MOMORDICA COCHINCHINENSIS SPRENG L.)

Dau mang gic c6 ham luong lycopen va beta-caroten cao. Ddy la cdc carotenoids rat can
thiét vi ching 1a nhiing chat chdng oxy héa ty nhién, c6 kha nang ngan ngura va hd tro diéu tri
phong chong ung thu. Phuong phap truyen thong de khai thac dau mang gac la phuong phép ép
bang mady €p truc vit. Phuong phdp ép c6 hi¢u suat thap, dau thu duoc c6 chat lwgng khong cao
(ham luong beta-caroten va lycopen thap) Do d6 chiing t6i tién hanh nghién cuu cong nghé kha1
thic dau mang gic bang phwong phdp trich li dung mbi n-hexane. Anh hudng cia céc thong sd
cua qud trinh trich li nhu: kich thuée nguyén liéu, s6 l1an trich i, tir 1¢ mang gac/dung moi, nhiét
d6 va thoi gian trich li... dén hiéu sudt va chét luong dau mang gic da duoc nghién clru. Két qua
nghién ciru cho thay vu diém cua phuong phdp trich Ii so v6i phuong phép ép truyen thong la
hi¢u suat khai thac dau mang gac dat 96,4%; ham lugng beta-caroten dat 320 mg% (cao hon gap
3 1an so véi Duge dién). Chi sb axit va peroxyt cua dau mang gac thu duogc bang phuong phap
trich 1i bang dung moi n-hexane lan luot 12: 4,8 mgKOH/gam dau va 5,4 meqO,/kg dau.
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