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ABSTRACT
Anthocyanin is an important phytochemical found in flowers and fruits that gives the
colour of pink wine. The objectives of this study were to compare anthocyanin and antioxidant
activity of pink wine using (1) local flowers (hibiscus, red rose, pink lotus, and roselle) and (2)
the flower wine with the highest alcohol content. Roselle was mixed with Ma-kiang berries to
compare wine fermentation using different yeast starters (Montrachet, Cote des Blances, and
Premier Cuvee). The wine process was fermented at 30°C for 15 days and then the wine was

analysed anthocyanin, total phenolic compound, flavonoid, antioxidant activities (DPPH, ABTS,
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and FRAP), total soluble solids, pH, colour (L*, a* and b*) and alcohol content. It was found that
pink wine fermented using the local flowers had alcohol content in the range of 6-12%, total
soluble solid (TSS) 7.7-14.2 °Brix, and pH 2.70-3.18. The anthocyanin content in the pink wine,
in descending order, was hibiscus, roselle, pink lotus, and red rose. Pink winemaking using
different yeast strains had alcohol content in 5-9%, TSS 8.4-12.0 °Brix, and pH 2.90-3.03.
Roselle/Ma-kiang berries wine fermented with Premier Cuvee had a higher content of
anthocyanin, total phenolic compound, flavonoid, and all antioxidant activities than the two
strains, Montrachet and Cote des Blances.

Keywords: pink wine; local flowers; Ma-kiang berries; anthocyanin; antioxidant activity
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Figure 1 Chemical structure of (a) cyanidin-3-glycoside and (b) six common anthocyanidins

found in nature.
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Figure 2 Sources of anthocyanins, (a) Ma-kiang, (b) hibiscus, (c) red rose, (d) pink lotus, and (e)

roselle.
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Table 1 Chemical and physical characteristics of pink wine made from local flowers

Pink wine Total pH Alcohol Lightness Redness  Yellowness
solid content (L (@*) (b*)
(°Brix) (%)

Hibiscus  14.240.2° 3.19%0.10°  6%0.2° 34.33%0.12° 0.97%0.23° -3.66£0.07°
Redrose  10.440.3° 2.90%0.02° 1140.1° 35.05%0.21° 0.60£0.03° -3.01£0.15°
Lotus 13.140.2° 29240.11°  8F03° 3459%0.14° 0.66%0.02° -2.92%0.16°
Roselle  7.7201¢ 2702013 12402° 34.94%031° 0.79%0.02° -3.21%0.18"

Note: 1. Mean (5 replicates)tstandard deviation
2.Mean values followed by the different letter in the same column were significantly
different at 95% confidence level by LSD test.

Figure 3 Colour shades of pink wine made from local flowers/Ma-kiang/starters (a)
hibiscus/Montrachet (b) red rose/Montrachet (c) lotus/Montrachet (d) roselle/ Montrachet (e)
Ma-kiang/roselle/Montrachet  (f)  Ma-kiang/roselle/Cote  des Blances and (¢) Ma-

kiang/roselle/Premier Cuvee

mawiinlninenls 4 via 1dun suiuns nuatuuas Tavusy wagnsziiey wudn nssuaunIs
winliAnueanesed Sadiuasuthaaludwinilvusunamesuddiasaneinldvomeanas Tng
5191'1?1Lﬂé"auLﬂuﬂmauw%éﬁﬂﬁﬁﬁLaﬂjamawuﬂmmﬂuuaaﬂaaaa“iuﬁqm TneUSunaineanasead
uTuaonndssiunsanaswesUsnameudsitavaisldianun uenaniusunaueanagediuiniy
Wi NAILSTezaanT i lunnsuain (Sirikhansaeng, Saenkhol, and Chumsena, 2020) WatUSuna
weanesgeailsannsinsenenliiusazsiafrnuuanaeiy ssueldanastunenlsimusssusi
Wy @nsatnaInnsEisBUTIeiumsAneendntuveasd Saccharomyces cerevisiae BYAT41 vilsk
\wadBanvzasnisidenan n (Sarima, Astuti, and Meryandini, 2019) luvasfiansatanenauiunssie
LLaaﬂaaaa‘ﬂé“uﬁqm§¢7’mm%m%mmmﬁam‘ Candida albicans (Darwish, and Aburjai, 2011) wagi
seuilunennratvunsfi FadviivaslunisuinliiAnueanssedlulale (Hisatomi and
Toyomura, 2021)
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Uimameulnlesniiu fuodniiomn uazraluesdlulniuszuansuinsdiviinan
fign Gaansfinanundgvdnisiuesyyadasnaaeusiensfiueyya DPPH, ABTS wagns3md TPTZ
wud hidwsgunnsuuasdigrinisiueyyedasyasiian sesasnfolninssidou Ty wagquaty
wAs AaERY Aakansly Table 2

Table 2 Phytochemical content and antioxidant activities of pink wine made from local flowers

Pink wine  Anthocyanin Phenolic Flavonoids DPPH ABTS FRAP
(mg/100 ml)  compounds  (mg/100 ml) (%) (%) (U Trolox/
(mg/100 ml) 100 ml)
Hibiscus 75.16%£0.65%  160.2310.01*  83.50£0.65%  88.24%0.25° 98.01%£0.24* 197.41%0.53°
Red rose 20.2110.43°  48.03%0.03¢  24.4010.33¢  57.24%0.32¢ 63.8710.35¢ 177.7510.56°
Lotus 23131022 53.4310.02°  28500.47°  69.7610.46° 78.0110.85° 186.1610.48"
Roselle 29.2410.38>  80.7010.05°  34.6010.82°  75.6310.33° 83.8910.61° 171.5830.30¢

Note: 1. Mean (5 replicates)tstandard deviation
2.Mean values followed by the different letter in the same column were significantly
different at 95% confidence level by LSD test.

Ininenvunuasiigvimsdinueyyadass DPPH ABTS uay FRAP geniilatinenlsfdn 3 viia
wutilond 3 9lin drdunanisiinsgigrsnsdnueuyadass DPPH aonndosiu ABTS uivisaasing
nsnadeuliduiugiu FRAP enauilesan 183ased FRAP Sn1susuarfiloruesszuunsyiuiisen
luanngnsa (pH 3.5) vildueulnlgerdudnedidanseuniesmd Fe lulu Fe” 1a agnslsfn
anmeidunsnunntudsasornuatosvemeulnleiude wee woulilserduwadeosludieei
10% 1-4.5 B3 Table 1 MentuAiorvashiianunlutiosfie sutuas aonth AaIULAT uaznzLioy
Fadu ArfiervaslnfruinasislndiAsatuaniiznisiaad Fe* unian uenaniiiseaiut
ArmduiusyesIsmInaaeugvsinueyyadasylufiegsomsuarlng anuduiusarianuueyln
lgeniunazUSinasituedniouelsianduuszansadesuuy (Spearman’s correlation) fugvisnisinu
ouyadass DPPH uay ABTS 11nn31Ms3mdna3s FRAP uayiSmaasudnueyyadasydu 9 (Han et
al., 2017; Loypimai, 2012)

Pnnsnaaeseui 1 Indnensundulinifiduiinaueulnlesdu fuedn vala-uesd
sasnvimaiueyyadaszanniian uisinaueaneseddiiaturnnaninluides luvnsiinen
nszidsuidiothanuinluiudaldueanesedgefiananufasenandinlal dadudslddadennen
nsndeulUnaufunzissdavsinladlunsneassmoudi 2 il usiisafufieidarsunuiu (annin)
Plwsaraioululnd (Prasanth et al, 2020) %qﬁﬁwmudwLmuﬁuﬁwaGiamié’qégqmim%iglﬁuimaq
gas Saccharomyces cerevisiae (Wauters, Iserentant, and Verachtert, 2001) ﬁﬂﬁ?u Iuﬁﬁﬁqmauﬁw
nszsudethusAsdudadau 1o 5 isgluhunfsmautusennssideuivsinameudsiiazans
ilgomuauszana 12 %Brix vlilivsinashmaldlulfussinamewdsiiazaneildimuatesndy
msudnhinenllifiessdadeniia 40% nswinlniunu 15 Yuaiedasn Saccharomyces cerevisiae 3
e Anwiuszansnmlunisaiaueanesed
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Table 3 ioAuganaviinvesudsiiazaredliiomunanasaniGudu 20 %Brix wielur 9-
12 °Brix wazafesvedlainnieguanasnierimiinGusdiu 3.5 wie luras 2.92-3.03 Tuvaei
woanosodluiuil 15 egluts 5-9% laglnivuydinindeaeiug Montrachet TWioanesedgsiian
9% drulanfvamindinaneiug Premier Cuvee liuoanesedsiian 5% laifivsingedadanesius
Montrachet Siansidudunstiosnitaneiusfmdedaunnsinstunsadaiianudesiu 95% (Figure 3)
msuinladinsziSeunautiuzisadedas Saccharomyces spp. éun Davis#522 (Montrachet)
Devis#750 (Cote des Blances), Devis#796 (Premier Cuvee) Wwun151Ua sundasuSunaveauded
azaneiliiamunanastuieatuafiteranas wiiinaueanesedifiutuadiefunvsinlainenld
Ainaalneuning veiladdsvesiad Saccharomyces spp. finasionisadiaeaneasodsae Wy
Montrachet wag Cote des Blances 18u Saccharomyces cerevisiae wiflouruiinuneanesedls
498 13% waaneiug Montrachet ninueanegadlalianit nsminiianesUiunans dauaienug
Cote des Blances Iﬁlaﬁﬁﬁﬁfﬁmaméaaiﬁﬂismm 12% @31 Premier Cuvee 1Ju Saccharomyces
bayanus winueanesedld3nsuiieaiu Montrachet usishogamgifivnzauiunisviinadede 14
psrmwalsanuiiniainisissyinilianngldmngiunsasydulavesdad

Table 3 Chemical and physical characteristics of pink wine made from Ma-kiang berries and

roselle using different yeast starters

Pink wine Total pH Alcohol Lightness Redness  Yellowness
solid content (L¥) (a%) (b*)
(°Brix) (%)
Montrachet 9.020.5°  2.92%0.01° 9+0.2° 34.5010.24° 0.77%0.22¢ 3.13%0.12°

Cote des Blance 12.0+0.3*  3.0310.02° 510.3¢ 35.84+0.33? 0.85+0.11° 2.9940.207
Premier Cuvee 8.4%0.4°  3.00+0.13 740.5° 35.46%0.12°  0.9530.23 2.7010.16°

Note: 1. Mean (5 replicates)tstandard deviation
2.Mean values followed by the different letter in the same column were significantly
different at 95% confidence level by LSD test.

Table 4 phytochemical content and antioxidant activities of pink wine made from

Ma-kiang berries and roselle using different yeast starters

Pink wine Anthocyanin Phenolic Flavonoids DPPH ABTS FRAP
(mg/ compounds (mg/ (%) (%) (UTrolox/
100 ml) (mg/ 100 ml) 100mU)
100 ml)
Montrachet 15.6310.25° 36.2120.02°  18.80%052°  73.40%0.12° 82.9240.65°  121.58+0.22°
Cote des 16.6030.28" 36.0240.03°  20.101061°  74.60%0.15°

87.3310.85°  119.91F0.45°
Blances

Premier Cuvee 18.6710.33° 38.1310.04"  22.10%£0.73°  79.0010.22°  91.94%+0.24° 128.15%0.26

Note: 1. Mean (5 replicates)tstandard deviation
2. Mean values followed by the different letter in the same column were significantly
different at 95% confidence level by LSD test.
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Table 4 uansU3urameulnlseiululninssidsunanusifosiivindao8ad 3 v wu
Premier Cuvee Juaeiusiininlniudrsnwivsunaueulnleendulilsunniigaunnsmnaadad
Aadosty 95% samvisansUsenevfluednuasianlaused dauliiivdndisareus Cote des
Blances Tlhufifiuunaueulnlveniu warlaussduazqus msduouyadass DPPH uaz ABTS g9
ninlaiivsindeaneriug Montrachet ud Usinafluedn uaz quinisiuoyyadass FRAP vaslaiiil
niineaganenug Montrachet 111NN

weulvloeniudndunalussdvianildidluluivydigrslumsiueyyadasslnsauns
Jutuayyadasy 19u DPPH uaw ABTS daennsdnedidanseuleyyadassdaruaiosuniy
(Loypimai, 2012) Usunauweulnleenfiuiilidunddulinifaenadeatuaduns (a%) furnauludae
nsAnuniadliuaaenndesiunsinyilnioduuniues Han et al. (2017) wenainil anewWuguesBadil
fauannsalunsgaduioeulnlsaduluduiatuwadiliviinaueulnleeniuanaudenisviin
guqm (Echevevrrigaray et al., 2020) 8&# li@11150NULDANDIDA LALAINNAENBY LU Montrachet
Annavsinlddinhaeiusiuorngaduneulnlsefuoenainitlnildunnilrusnaueullsedu
wazqvisMsfuoyLadasziifosudnduiiuTnuueanesedin

GEIL

weulnlwerdunazgvdnisiueyyadaszvedhniannenliviesiuditundnwinuia ladaen
yunasiivoulnleeniunazqns nsdueyyadassusununiian Ae 6% daLdu Wine coolers
sesanndolninsziou udluinssideuiueanesedunniian (129% TneUsinms) Sau Table wine #if
Loanosadlurae 8-14% \adenaennsziisunanfuusiAsaudaminlnd wudn nsndndeBad
Saccharomyces cerevisiae @e¥u§ Premier Cuvee fnwiuSunaueulyloeniuuazgrinisiuoyya
dasyldunninaneiugdu uivsunaueaneseddosnivindredadarowus Montrachet il
LoaneseduINfian (9% lasU3uins) Teuiunuoanesedilldaenadediui fvunlaguinsgiu
wanAuigusulinalll (unw. 2/2546) waglnlayulng (uny. 31/2546) (v 15 % lngusung) waz
Uiinaveadsfiaransihuazanfonsindu 9% uaz 2.92 sudiy daiausiurlunistuanisidely
Tgusglonilinunisuimsivinisusguhiianiiveysnuiugnssy Ae nsdllidnenliiauslidnen
%UWLLmﬁIMﬁ’ﬂﬁw Saccharomyces cerevisiae Davis#522 (Montrachet) LLaﬂau{mzLﬁ*mmaumaﬂ
nszideu uindne Saccharomyces cerevisiae Devis#796 (Premier Cuvee) Iﬁqm%‘é’ma%aﬁaixqq

AnAnssuUszne
miAeiFesdlldfumsatuayunuiiioaduazaevenssdanudiauviesiuanlasins
Wannuvauseuiiausssunensauu vy uAsygianeiies auznalulagnsinyms uning1dese
AFoslnl wazlasamseusniusnssufivdudownannnsesuds aufonszmmdaunvann -
AUIUUTUTIVNINT uvInedes1uig el
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