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Abstract: Antioxidant herbal wines were made from 13% cassava starch. Natural flavor and color was extracted
from 1% dried herb with boiled water and used them for wine making. Gelatinized starch was hydrolyzed by
Sumizyme for 2 h in rotary shaker at 30°C after that time dried yeast was added for converting sugar to ethanol.
At the end of fermentation process, the characteristics of wine including total phenolic compound (TPC) and
DPPH radical scavenging activity (DPPH activity) were also analyzed. Ethanol concentration of herbal wines
were around 48-52 g/l. TPC and DPPH activity were higher than control wine (no herb extracted). The highest
DPPH activity and TPC were detected from herbal wines making from the bud of Nymphaea lotus.
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INTRODUCTION Cassava tuber is available in tropical countries

Alcoholic beverages are worldwide produced and
they are most popular around the world for several
centuries. The most famous wines are produced in France
and made from grape juice. However, several kinds of fruit
such as pineapple [1], Kiwi [2]  include  honey  and  rice
[3, 4] are used for wine making. Aroma and taste are the
important factors of wine acceptation. Generally,
traditional alcoholic beverage production in Asian is made
from rice. Various kinds of herbs and spices play an
important role in alcoholic beverage production. They are
used as enhancer, preservative an antioxidant sources.

Antioxidants can be found in all part of plants such
as fruits, flowers, leaf, stem and root. Therefore wines
making from herbs are enrich with natural antioxidants.
Numerous studies indicated that red wine consumption is
associated with a protective effect against disease and
ageing [5-8]. Thailand is in tropical zone and abundant
with several kinds of herbs. Some herbs such as lotus
stamen and flower of Carthamus tinctorious which are
formulated in traditional Chinese drug. This flower has a
good flavor and its orange color fulfill with antioxidants.
Flower of Clitoria ternatea is blue color and it’s extract
can be used for hair coloring, in Thai food, dessert and
drinking juice.

including Thailand. With high starch content, cassava is
a high potential raw material for ethanol and glucose
syrup production.

Generally, wine making from cassava starch has bad
flavor. However, aroma and taste enhancer can be added
to improve flavor profile of wine making from cassava
starch.

The aim of this study was to used herb extracted to
provide  antioxidant   properties    of    cassava   wine.
Herb extracted of Amomum biflorum was also used as
flavor enhancer. Characteristics of herbal wines making
from cassava starch including total phenolic content
(TPC) and antioxidant activities (AOA) were determined.

MATERIALS AND METHODS

Materials: Cassava starch was purchased from Kriangkrai
Ltd., (Nakornprathom, Thailand). Four kinds of dried
herbs, Amomum biflorum (mixed parts with  root,  stem
and leave); Clitoria ternatea (flower);  Nymphaea lotus
(separate used of bud and stamen); and Carthamus
tinctorious (flower) were used as flavoring and
antioxidant  sources.  DPPH (1,1-diphenyl-
2picrylhydrazyl)   was   purchased   from   Nacalai  Tesque
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Table 1 :Characteristics of Thai herbal wine. Values are the mean of 3 replicates 

Thai Herb Wine Number*
----------------------------------------------------------------------------------------------------------------------------------------------------------

Characters 1 2 3 4 5 6 7 8 9 10

Initial pH 4.47 5.18 4.58 4.46 4.88 4.25 4.66 4.46 4.89 4.48
Final pH 3.87 3.62 3.87 3.72 3.83 3.77 3.79 3.67 3.79 3.62
CO , out put (µmol) 209 201 205 189 189 107 205 199 201 1992

Filtrate (%, v/v) 63 63 64 48 58 58 66 64 61 61
Acidity (%, v/v) 3.87 3.62 3.87 3.72 3.83 3.77 3.79 3.67 3.79 3.62
Ethanol (g/l) 49.8 52.14 49 47.4 48.2 49 51.4 49.8 50.7 51.4
Reducing sugar (µg/ml) 238 244 447 354 324 520 354 247 239 381

*Herbal wine Number was made from herbal extracted separately and their mixture as followed: No1, distilled water; No2, Amomum biflorum; No3, Clitoria
ternatea; No4, Nymphaea lotus(bud); No5, Nymphaea lotus (stamen); No6, Carthamus tinctorious; No7, herbal extracted mixture of A. biflorum and C.
ternatea (1:1); No8, herbal extracted mixture of A. biflorum and Nymphaea lotus(bud) (1:1); No9, herbal extracted mixture of A. biflorum and Nymphaea lotus
(stamen) (1:1); No10, extracted mixture of A. biflorum and C. tinctorious (1:1) 

(Kyoto,    Japan).     Trolox   (6-hydroxy-2,5,7,8- The color quality of herb wines were measured using
tetramethylchroman-2-carboxylic acid) was purchased the Hunter value L, a and b color scale by Color Meter
from Sigma-Aldrich, Inc. model ZE 2000 (Nihon Denshoku Kogyo Co., Ltd., Tokyo,

Herb Extraction: Herbs 1% dried weight were separately degree of brightness were measured by the Hunter a, b
extracted by boiling water. The supernatant was filtered and L value respectively. Herb wines were filtrated
though the sieve after the herb was immersed for 10-20 through a membrane filter (0.45 µm, Advantec Toyo Co.,
min. Herb extracted was used as solvent for preparing Ltd., Tokyo, Japan) and dilute with 1N HCl before
gelatinized starch slurry at concentration of 13%. determined the absorption spectra by the

Fermentation Process: Herb extracted  and  minerals Antioxidant activity was determined by the DPPH
(0.1% MgSO .7H O, 0.2% (NH ) PO ) were added for radical scavenging activity as the Trolox  equivalent on4 2 4 2 4

making 13% cassava starch slurry. The slurry was the basis  of  the  method of  Yamaguchi et al., 1998 [11].
gelatinized by shaking in boiling water until clarify starch Total phenolic compounds, such as gallic acid, were
slurry was achieved. The gelatinized starch was liquefied measured according to the Folin-Ciocalteu method [12].
and saccharified by 0.2% (w/v) Sumizyme (glucoamylase
from Shinnihon Kagaku Kogyo Co., Ltd.,  Anjo,  Japan) RESULTS AND DISCUSSIONS
for 2 h on rotary shaker at 30°C. Powder yeast
(Saccharomyces cerevisiae) 0.5% (w/v) was added for The characteristics of 10 formulation Thai herbal
ethanol production under static condition. The evolution wines made from cassava starch are showed in Table 1.
of CO  gas was daily measured by weight loss of the Results showed that most of initial pH of herb extract was2

fermentation  mixtures.  At  the  end   of  fermentation, optimum for wine production. Although the initial pH of
Thai herbal wine were filtrated through a No. 101 filter wine No2 (pH 5.18) was higher than the optimum pH for
paper (Advantec Toyo Co., Ltd., Tokyo, Japan) and yeast growth (pH4.5). It was showed that no need to
analyzed for other characteristics. Three replicates were adjust pH of the starch slurry containing herb extracted
carried out for all treatments. before fermentation. Total gas of CO  was evolved about

Analytical Methods: Acidity was measured by titrating 10 were between 47 to 52.14 g/l. Sugar content of those
ml of different wine filtration with 0.1N NaOH. Glucose wines were about 238-520 µg/ml.
concentration was determined by the method of Somogyi In this  study   wine   No1    was   used  as  control
[9, 4] and Nelson [10]. Ethanol concentration was (no herb extracted). It contained lowest amount of
analyzed by GC (gas chromatograph model GC-14A; phenolic compounds (Figure 1). TPC  of  herbal  wines
Shimadzu Co., Kyoto) with a 3.1 m PEG-HT column (No 3, 4 and 6) that were made from extraction of Clitoria
(Gasukuro Kogyo Inc., Tokyo). ternatea,    Nymphaea    lotus     (bud)     and   Carthamus

Japan). The intensity of red color, yellow color and the

Spectophotometer model U-3010 (Hitachi, Tokyo, Japan).

2

107-209 µmol and ethanol concentration of herbal wines
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Fig. 1: Total phenolic compound of alcohol beverages
made from various Thai herbs. Herbal wine
Numbers were same described as Table 1.

Fig. 2: Antioxidative of alcohol beverages made from
various Thai herbs. Herbal wine Numbers were
same described as Table 1.

tinctorious were higher than wine No 2, No 5 and the
mixture of herbal wines (No 7, 8,9 and 10). Lotus bud wine
contained highest TPC. Meanwhile, the lowest TPC was
detected from Amomum biflorum herbal wine. However,
herb extracted of A. biflorum has a more strong sense of
wine’s smell than the others. The DPPH activity of
various herbal wines were also determined and showed in
Figure 2. The results indicated that wines making from
herb extracted enhanced the DPPH activity. It was also
found that the highest DPPH activity of wine No4 that
was made from herb extracted of Nymphaea lotus (bud)
and higher than 2 times of the others.

The color and brightness of alcoholic beverage was
determined by the Hunter value (Table 2). The Hunter a
and b value is measured for red and yellow color
respectively. The degree  of  brightness  is  indicated  by
L  value.  Due  to  the  main  color of herb extracted from
C. ternatea and C. tinctorious are  dark   blue  and  yellow

Table 2: Hunter values of Thai herbal wine from cassava starch
Hunter values*
-----------------------------------------------------------------

Wine Number L a B
1 96.77 -0.30 1.09
2 96.76 -0.38 1.46
3 79.57 12.07 -11.29
4 96.18 0.48 1.30
5 96.81 -0.32 1.16
6 95.14 -8.92 29.63
7 87.35 6.39 -5.39
8 96.51 -0.09 1.34
9 96.67 -0.35 1.32
10 95.79 -5.88 18.52

color respectively. Then wine No3 and No7 that made
from C. ternatea extracted had the Hunter a value 2.07 and
6.39 respectively as showed in Table 2. On the other hand
the Hunter b value of wine No6 and No7 were very high
at 29.63 and 18.52, respectively. The lowest degree
brightness (the Hunter L value) of wine No3 and No7 were
made from C. ternatea and its mixture. While the other
wine number that made from A. biflorum, lotus bud, lotus
stamen and C. tinctorious were brightness as the wine
control (No1).

In  this  experiment  showed  that  low  cost of
cassava starch can be used for wine making. Aroma and
antioxidant from herb extracted can make value added to
cassava wine. Many studies  indicated that  moderate
wine  consumption has also been related to prevention of
cancer, Alzheimer’s disease and decreasing risk of
coronary heart disease [13]. Reveratrol (3,4',5-trihydroxy-
tran-stilbene) and its derivative are important antioxidant
that have been found in wine, grapevine stems and grape
product [14]. Furthermore, numerous polyphenols in
wines have beneficial effects against human disease such
as cardiovascular, cancer, diabetes, microbial
inflammatory, neurodegenerative, kidney diseases and
ageing [15]. As we know that herbs are the sources of
antioxidant and moderate wine consumption is benefit for
health. Herbs wine will be important product in the near
future.

CONCLUSIONS

Due to flavor profile of fruits, honey and rice are more
preferable for wine making than cassava starch. However,
aroma and taste of cassava wine can be improved by
adding herb extracted. Because mostly herbs are rich in
antioxidant especially phenolic compounds and some
herb has aroma. The role  of  phenolic  compounds  that
are  proofed  to  have in the prevention of oxidative
stress-linked  disease  is   associated   mainly   with  their
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antioxidant capability [16]. Moreover, phenolic compound 4. Koguchi, M., N. Saigusa and Y. Teramoto, 2010.
and  antioxidant  activity  from  herbs  extracted  were Antioxidative activity of alcoholic beverages made
proved as antibacterial activities [17, 18] including from purple rice (Oryza sativa var. Indica cv. Shiun).
supplementation of antioxidant vitamins such as vitamin Food Science and Technology Research, 16: 157-162.
E and vitamin C reduced cardiovascular  diseases [19]. http:// www.jstage.jst.go.jp/ browse/ fstr/ 16/ 2/
Our finding showed that the highest antioxidant of wine _contents http:// www.jstage.jst.go.jp/ article/ fstr/
making was from Nymphaea lotus  (bud).  Furthermore, 16/ 2/ 157/ _pdfdoi:10.3136/fstr.16.157
the extraction of Amonum biflorum can be used both as JOI  JST.JSTAGE/fstr/16.157
flavor enhancer and antioxidant properties. 5. Rodrigo, R., A. Miranda and L. Vergara, 2011.

The important process of wine making is the step of Modulation of endogenous antioxidant system by
starch hydrolysis. Even though enzymatic reaction for wine polyphenol in human disease. Clinica Chimica
hydrolyzing starch is faster and more convenience than Acta,  412: 410-424.
the traditional process that used dried  starter  (mixed  of www.elservier.com/locate/clinchim doi:
mold and yeast) for wine making. However, this process 10.1016/j.cca.2010.11.034
take a long time. In order to reduce the cost of enzyme and 6. Woraratphoka,    J.,       K.O.        Intarrapichet     and
short time consumed, the efficient fungal  koji  starter  to K. Indrapichate, 2007. Phenolic compounds and
hydrolyze starch and yeast can be used for ethanol antioxidative   properties   of  selected  wines  from
production in SSF process [20]. This process can be the   northeast   of   Thailand.    Food   Chemistry,
applied for wine making from starchy materials. 104: 1485-1490.
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