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Effect of the Introduction of Chrysanthemum
on the Nutritional and Sensory Properties
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Abstract: In this paper we propose a new wine technology where dried chrysanthemum is
introduced during the process of fermentation of wine. This technology sets an example of a
blend between exotic wine culture and traditional Chinese tea culture. The influence on the
chemical and sensory properties of wine due to the addition of different amounts
of chrysanthemum at different fermentation periods was studied. In all the wine with added
chrysanthemum the content of both polyphenols and flavones obviously increased. The wine
of T1 and T2 had a higher content of polyphenols and flavones than others, due to
thermomaceration, whereas those in the wine of T2 were the highest, due to the technique
of squeezing juice. The sensory quality of T3, without the techniques of thermomaceration
and squeezing juice, was optimal, with characteristics such as a ruby color, fuller aroma,
and a lighter flowery texture. Therefore, T3 was defined as the optimum of chrysanthemum
adding procedures. With the increase of chrysanthemum addition, both flavones content and
polyphenols content of the obtained wine first increased, and then decreased.
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Introduction

Chrysanthemum, native to China, is a kind of a representative medicinal and edible herb.
Flos Chrysanthemi in Chinese Herbs is the dried flower of Chrysanthemum morifolium
Ramat., recorded in “Shennong Encyclopedia of Chinese Medicinal Herbs” and “Chinese
Pharmacopoeia”. Furthermore, modern medicine has proved that chrysanthemum has effects
including dispelling wind, cleaning heat, removing toxic substances and improving eyesight
[4, 18]. In addition, chrysanthemum is one of Chinese traditional tea drinks.

Wine is one of the most common beverage products, with various types existing. In China, the
ration of wine in beverage products has risen rapidly [15]. With the improving of Chinese
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living standard, “nutrition” and “characteristic” have become the theme of wine industry [16].
To enhance the nutrient value of wine products, and to change the situation for a single
product on the wine market, Chinese traditional tea culture is bound to integrate with the
rising wine culture, and a special healthy wine with Chinese characteristics should be
developed. In this paper, the influence of adding chrysanthemum on the chemical and sensory
properties of Cabernet Sauvignon dried red wine was investigated.

Materials and methods

Grape and Chrysanthemum

Grape berries (Vitis vinifera cv. Cabernet Sauvignon) were processed from commercial vineyards
located in the Huai-Zhuo Basin, Hebei, in the 2011 vintage. The dried chrysanthemum used was
White Chrysanthemum of Hangzhou growing in Huailai County, Hebei.

Yeast strains
The yeast (Saccharomyces cerevisiae) used for conducting alcoholic fermentation was the
commercial dried preparations (LalVin D254, Lallemand Inc., France).

Winemaking experiment

Grapes were destemmed and crushed into fermenters (20 L capacity). The grape juice was
treated by the addition of SO, (60 mg/L). Alcoholic fermentation was conducted at 25-30 °C
and initiated by inoculation with rehydrated dry yeast. At the completion of alcoholic
fermentation, the fermenting juice was pressed off grape skins and subsequently racked off
lees. Then, wines were settled, racked into vessels (12 L) without ullage, prepared by the
addition of SO, (60 mg/L), and stored at 14-16 °C.

Chrysanthemum was added into the grape must, followed by alcoholic fermentation.
The different addition procedures were conducted as follows: the crushed must was heated to
70 °C for 2 hours, followed by adding Chrysanthemum, cooling and inoculation (T1);
the crushed must was heated to 70 °C for 2 hours, followed by squeezing the juice, adding
Chrysanthemum, cooling and inoculation (T2); the chrysanthemum was directly added to
the crushed grape juice, followed by inoculation (T3); no chrysanthemum was added (CK).
The amounts of chrysanthemum addition were 0.5%, 1.0%, 1.4%, and 1.8% respectively.
The experiments were done in duplicate, and the progress of the fermentations was monitored
by the total of the juice.

Chemical analysis of grape juice and wine

Total soluble solid (°Brix) was determined for the grape juice and wine by refractometry.
Total acidity (TA), pH and SO, concentration in the grape juice and wine were determined
according to the OIV methods. Alcoholicity was determined by distillation, using an
alcoholimeter. Polyhenol was determined by ferrous tartrate colorimetry [17]. Flavone was
determined by NaNO,-Al(NO3); spectrophotometry [5].

Sensory evaluation

Wine was evaluated at the end of fermentation. The tasting panel was composed of 7 trained
members with a long experience in wine tasting and aroma evaluation. Scores were given
with a full mark of 30, divided into colority, aroma and texture, respectively, and descriptors
were recoded. The wine samples were coded and presented randomly to the panel [9].
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Results and discussion
Effect of the chrysanthemum adding procedure on the nutritional properties

and sensory quality of wine

Polyphenol compounds are an important variety of antioxidant compounds in wine, with
structural and functional diversity [2], which contributes to the color, flavour, astringency,
bitterness and clarity of wine [8, 14]. Polyphenol compounds are also the main carrier for the
antioxidant effect of wine [1, 3, 10]. The factors relative to the polyphenols in wine include
not only grape material (involving such factors as variety, climate, geographical features, and
cultivation patter) [11], but also the winemaking techniques [7, 12]. During the winemaking,
the nutritional properties of wine changed with regard to the active compounds from the
added chrysanthemum. Fig. 1 shows the dynamic of the polyphenolic compounds content in
wine during the fermentation under different chrysanthemum adding procedures. The content
of polyphenolic compounds for wine in each team rose with the fermentation.
The polyphenols content in T2 was obviously higher than those of other treatments and CK,
successively followed by T1. In T1 and T2, a higher content of polyphenol in the wine came
into being at the beginning of fermentation, followed by somewhat ascending during the
fermentation period. However, in T2, in the first 2 days of the fermentation process, the
polyphenolic compound in the wine decreased, and got a little higher than that of the grape
juice before fermentation. Furthermore, compared to CK, T3 had a similar change trend with
regard to the polyphenol content. At the beginning of fermentation there was a little
polyphenol compound in the wine for T3 and CK, close to each other, then it sharply
increased, followed by a gentle ascending. At the end of the fermentation, the polyphenol
compound for T3 was slightly higher than that of CK.
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Fig. 1 Effect of different adding procedures of chrysanthemum
on the polyphenol content of the wine

Polyphenol has a great variety. Flavone, as a kind of a bioactive compound in fruit and
vegetables, providing the bitterness of wine [6], gets more and more concern [13]. Fig. 2
shows the dynamic change of the flavone compounds content in the wine during the
fermentation under different chrysanthemum adding procedures. The variation tendency of
the flavone compound content in the wine during the fermentation was similar to that of the
polyphenol compound. The flavone content in all the wine with chrysanthemum added was
clearly higher than that of CK. The flavone content in the wine of T2 was the highest
compared with those in all the other treatments, followed by that in T1. Due to the heating
treatment, the wine of T1 and T2 had higher contents of flavone at the beginning
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of fermentation, while those of CK got higher contents of flavone at the end of fermentation.
During the fermentation process, T3 and T1 were getting closer in flavone content.
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Fig. 2 Effect of different adding procedures of chrysanthemum
on the flavone content of the wine

The various sensory properties of the wine with the different chrysanthemum adding
procedures are shown in Table 1. The wine with chrysanthemum was bestowed with a light
perfume of Chrysanthemum. According to the taste evaluation, the sensory quality of wine in
T3 was optimal, with characteristics such as a ruby color, fuller aroma, a lighter flowery
texture.

Tablel. Effect of the procedure of adding chrysanthemum
on the sensory properties of the wine

Treat Sensory description Score

1 Clear and onion skin red appearance, a harmonious and round 29
taste, a little bitter after-taste, a fuller scent of chrysanthemum

5 Clear and slight dull, dark red, a slight acerbity, a heavy scent of 18
chrysanthemum
Clear and lustrous appearance, pale ruby red, a full and soft body,

3 sweet and sour moderate, a fresh and fine aroma, a velvety scent 28
of chrysanthemum, a good harmony

4 Clear appearance without foreign substance, dark red, an 20
excessive tannin body with an early emergence, weak persistence

CK  Clear and typical red wine appearance, pure taste, good bouquet 25

Effect of the amount of chrysanthemum addition on the nutritional properties

and the sensory quality of wine

Under the established chrysanthemum adding procedure in winemaking, the effect of the
amount of dried chrysanthemum addition on the nutritional properties of wine was also
studied. The change in the polyphenols content in the wine resulting from the different
amount of chrysanthemum addition is shown in Fig. 3. The polyphenolic compounds of wine
first increased, and then decreased with the increasing of the amount of chrysanthemum
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addition. At 1.0% of the chrysanthemum addition, the ployphenol content of the wine reached
the maximum. All the wine treated with chrysanthemum had significantly higher polyphenol
content than CK.
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Fig. 3 Effect of the amount of chrysanthemum addition on the polyphenol in the wine

The effect of the amount of dried chrysanthemum addition on the flavone content of the wine
is shown in Fig. 4 The flavone compound of the wine also increased first and then gradually
decreased with the increasing of chrysanthemum addition. The wine with 1.0%
chrysanthemum addition had the highest flavone content. All the wine treated with
chrysanthemum had significantly higher flavone content than CK.
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Fig. 4 Effect of the amount of chrysanthemum addition on flavone of wine

Table 2 shows that the sensory property of the obtained wine was also affected by the amount
of chrysanthemum addition. According to the taste evaluation, the sensory quality of the wine
with 1.0% chrysanthemum addition was optimal, while the excessive chrysanthemum
addition brought about a little heavy flowery scent of chrysanthemum and an unbalanced
texture.
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Table 2. Effect of the different addition of chrysanthemum
on the sensory properties of the wine

Treat Sensory description Score

Clear and lustrous appearance with a purple hue; astringent, strong
after-taste, a slight scent of chrysanthemum

Clear, rose red; a strong solid, apparent scent of chrysanthemum with
weak persistence

Clear and lustrous appearance, pale ruby red, a full and soft body,
3 sweet and sour moderate, a fresh and fine aroma, a velvety and lasting 28
scent of chrysanthemum, a good harmony

Clear appearance without foreign substance, a dark purple hue, a heavy

20

26

4 tannin taste, a spicy after-taste, a sharp scent of chrysanthemum 17
CK Clear and purple appearance, a slight piquancy, a fresh and sweet 18
after-taste, a little distinct scent of chrysanthemum
Conclusion

To improve the health care of wine, a new kind of wine with Chinese characteristics was
developed by combining Chinese traditional tea culture with exotic wine culture.
The polyphenolic compounds in wine come mainly from grape berries, and the heating
treatment prior to fermentation can advance the transfer of the polyphenolic compounds from
berry to juice. Polyphenol is also an important kind of a bioactive compound
of chrysanthemum. Fermentation promotes the extraction of polyphenol from grape peel and
chrysanthemum. The introduced chrysanthemum can improve the polyphenolic content
of wine. A short decline of the polyphenols dynamic curve for T2 at the beginning
of fermentation may be due to the test operation or other unknown factors. Moreover, this
decline phenomenon was not found in all the flavone dynamic curves. In the procedure
of squeezing for T2, the peel and seed of the grape were removed without the formation of a
wine “cap”, thus, the chrysanthemum got fully soaked in wine to advance flavones dissolving
out.

With an excessive addition of more than 1%, chrysanthemum can impact the sensory quality
of wine, hindering the full extraction of the active compounds from chrysanthemum.

Acknowledgements

The authors gratefully acknowledge the financial support by the Central Financial Special
Fund of China under Grant Number “JI TG[2013] 001”. We also thank the editors and the
reviewers for the insightful suggestions on this manuscript.

References

1. Benitez P., R. Castro, J. A. Sanchez Pazo, C. G. Barroso (2002). Influence of Metallic
Content of Fino Sherry Wine on its Susceptibility to Browning, Food Research
International, 35(8), 785-791.

2. de Beer D., E. Joubert, W. C. A. Gelderblom, M. Manley (2002). Phenolic Compounds:
A Review of Their Possible Role as in vivo Antioxidants of Wine, South African Journal
for Enology and Viticulture, 23, 48-61.

3. Fernandez-Pachon M. S., D. Villano, M. C. Garcia-Parrilla, A. M. Troncoso (2004).
Antioxidant Activity of Wines and Relation with Their Polyphenolic Composition, Anal
Chim Acta, 513, 113-118.

66


http://dict.baidu.com/s?wd=foreign%20substance

@ Int.J. BIOAuTOMATION, 2015, 19(1), 61-68

10.

11.

12.

13.

14.

15.

16.

17.

18.

Fu W. L., G. J. Sun (2008). The Composition, Effect, Extraction and Utilization of
Chrysanthemum, Science and Technology of Food Industry, 29(3), 296-299.

Fu W. L., L. G. Yang, G. J. Sun (2008). Microwave-assisted Extraction of Flaovnoids
from Chrysanthemum, Food Research and Development, 29(1), 1-3.

Hufnagel J. C., T. Hofmann (2008). Orosensory-directed Identification of Astringent
Mouthfeel and Bitter-tasting Compounds in Red Wine, Journal of Agricultural and Food
Chemistry, 56, 1376-1386.

Kelebek H., A. Canbas, S. Selli, C. Saucier, M. Jourdes, Y. Glories (2006). Influence of
Different Maceration Times on the Anthocyanin Composition of Wines Made from Vitis
vinifera L. cvs. Bodazkere and Okiizgdzii, J Food Eng, 77, 1012-1017.

Lee C. Y., A. Jaworsky (1987). Phenolic Compounds in White Grapes in New York,
American Journal of Enology and Viticulture, 38, 277-281.

Liu B. (2005). Organoleptic Investigation of Wine, Liquor-making Science &
Technology, 8, 89-91, (in Chinese).

Majo D. D., M. L. Guardia, S. Giammanco, L. L. Neve, M. Giammanco (2008).
The Antioxidant Capacity of Red Wine in Relationship with Its Polyphenolic
Constituents, Food Chem, 111, 45-49.

Obreque-Slier E., A. Pefia-Neira, R. Lopez-Solis, F. Zamora-Marin, J. M. Ricardo-da
Silva, O. Laureano (2010). Comparative Study of the Phenolic Composition of Seeds and
Skins from Carménére and Cabernet Sauvignon Grape Varieties (Vitis vinifera L.) during
Ripening, Journal of Agricultural and Food Chemistry, 58(6), 3591-3599.

Recamales A. F., A. Sayago, M. L. Gonzalez-Miret, D. Hernanz (2006). The Effect of
Time and Storage Conditions on the Phenolic Composition and Colour of White Wine,
Food Research International, 39(2), 220-229.

Ren H., N.-Y. Zhang, W.-J. Tian, R. Zhang, R.-J. Hu (2013). Research Advance in
Flavonoids Derived from Fruits and Vegetables and Corresponding Molecular Targets of
Anticancer, Food Science, 34(11), 321-326.

Sacchi K. L., L. F. Bisson, D. O. Adams (2005). A Review of the Effect of Winemaking
Techniques on Phenolic Extraction in Red Wines, Am J Enol Vitic, 56, 197-206.

Wang H., C. X. Zhao (2000). Current Situation and Future Prospect of Organic Wine in
China, China Brewing, 26(8), 1-3.

Xi D. Z,, Q. Meng, W. Z. Liu (2008). Status and Development Trend of Chinese Wine
Industry, Liquor Making, 5, 22-23.

Xu W. F. X. L. Liao (2008). Study Progress of the Methods of Determination of Tea
Polyphenols, Journal of Chongging University of Arts and Sciences (Natrual Sicence
Edition), 27(12), 52-55.

Zhang Q. H., L. Zhang (2007). Research Advance in Chemical Composition and
Pharmacological Action of Chrysanthemum morifolium, Food and Drug, 9(2), 60-63.

Prof. Jun Liu, B.Sc.
E-mail: Ikyliujun@163.com

‘ 3 3 . Professor Jun Liu was born in July 1957. He has a Bachelor’s degree.
= His research directions include grape breeding, culture and products
&~ deep processing.

67


mailto:ljc681001@163.com

@ Int.J. BIOAuTOMATION, 2015, 19(1), 61-68

Prof. Feng Ying Li, M.Sc.
E-mail: Ifysjyszl@163.com

Professor Feng Ying Li was born in July 1962. She has a Master’s
degree. Her research directions include storage and processing of
agricultural products.

Prof. Jing Chuan Li, B.Sc.
E-mail: 1jc681001@163.com

Professor Jing Chuan Li was born in October 1968. He has a
Bachelor’s degree. His research direction is wine processing.

Prof. Yan Xiang Sun, Ph.D.
E-mail: yx_sun70@163.com

Professor Yan Xiang Sun was born in November 1970. She has a
Doctor’s degree. Her research direction is forest tree breeding.

Res. Assist. Rui Feng Han, M.Sc.
E-mail: Ikyhrf@163.com

Research Assistant Rui Feng Han was born in June 1982. He has a
Master’s degree. His research direction is wine brewing technology.

Res. Assist. Ying Zhen Gong, Ph.D.
E-mail: gyzh77@163.com

Research Assistant Ying Zhen Gong was born in November 1976.
He has a Doctor’s degree. His research direction is special wine
processing.

68


mailto:ljc681001@163.com
mailto:yx_sun70@163.com
mailto:lkyhrf@163.com
mailto:gyzh77@163.com

