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Abstract Red rose petals (Magic Red), an edible flower, were analyzed for quality changes during
alcohol fermentation and aging. Samples were prepared using fresh (A, B) and dried petals (C, D)
with 25% sugar. Fermentation agents Saccharomyces cerevisiae (EC1118 for A, C) and S. cerevisiae
(YAO7 for B, D) were used. Alcoholic fermentation occurred at 25°C for 20 days, followed by 80
days of aging at 15°C. Samples were taken every 20 days to monitor physicochemical properties.
After 60 days, the pH ranged from 3.09-3.27, total acidity 0.37-0.41%, and alcohol content
11.25-12.77%. Color showed lightness (L) at 20.43-24.13, and redness (a) at 18.10-21.60. These
results suggest that the fermentation and aging for 60 days is optimal for commercialization when
using both fresh petals (A, B) and dried petals (C, D). In the electronic nose volatile odor
components analysis, the sensory characteristics of fresh, fruity aroma were ranked in the order of
A > C> B > D. It was concluded that using fresh rose petals and EC1118 as a starter for alcoholic
fermentation would result in a product with higher consumer preference. These results suggest that
alcoholic fermentates made with rose petals have the potential to be commercialized as a novel
fermented beverage.
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A3t G715 7ML Qlo] F2 TG0 R o] 8HANL HIZtA = R T AR E

A BT} gF7] R oflel e B9 RI(HH)Z FEEE Afjo|tt. 79,

£ AT Rosaceae)®] THARY HEAEZ opEI} olE /Tt Yd|E(Rosa

hybrida Horty& ZZHsf ok 15F 5,000 Fo] F2fA Ut Fol= 3] &= FoAE A= w4

HjZo] gor, 2 #Eos LREAN P T AR YRE ARBEHI YHCho 5,
2007; Kim 2020).

AulZole Z9HE, ghd, e Lo|E, HEit E FEA oA} 22 okl Hs4 SHRHEo

IE9E]o] 9lo ™, gallic acid, ferulic acid, kaempferol, caffeic acid, rutin, p-coumari acid, quercetin
59 agEo] HIuEI tkJo 5, 2021).

Cho 5(2015)9] A+ Axjof| w2 u]ZL9] QFEAJoFd-E peonidin, pelargonidin & cyanidin

ALR E7EH, o] T F2HZ TE cyanidin-3,5-diglucoside”t ZAA| PEAOPT HFo] oF 85%

ol ApatekL Gk, gu]o] QHEAORIS FEdt YAISE B, N AW B, & oY wI, GIF
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9 g4 B3 UEhdIthT B 11590 H(Kim 2020; Konczak
T} Zhang, 2004; Lee 5, 2003), o]Z{st AL F=2 Z0
R o Ede REY #REE AAS dd
(Kim 2020; Mueller 5, 2009).

gz tigk A2 Chun 5(2004)0] W=, Al
71 g3} Ak} "E?—ﬂ/\oﬂ 94’3} Az =4< ﬁ Al
I7F HagEo] Q11
AT, N, 437 A7, uw ot o) Bl
T 2EA kYoo, 2015).
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Al QP Ao F&EE]o] Q2 HH(Cho & 2014 Kim 5, 2017
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2001), Q7] ZHLee®} Kim, 2002), 7] K Lee Z, 2005) 5

o]- &3t ot &S 9 WA /gy a5 Bt ﬂ:rw}
B 908, Cho 5(018)2 Frl, 54 @ Weehn)
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2.1. Alg e

E o] AFRH A 2L Ao LA LA «E2O]
R SN FEokoz AUE HE Fo| BF Magic Red
2 69 sho] S8 Aolol, 20099 FY A5}l
X $49% o 4shg ESOICRDA 2014), Aglo] A8 41
A% 2T, A% BAS FAATUGSIK, Namwon,
Korea)2] 29141 727]8 AL83}o] 40°ColA] 12417} %
St %S 58 SROEAA FUT EAHSeoul,
Korea) A|&0|™, potassium metabisulfite= 7|0]& A&
H(Ansan, Korea)o| A Al&-80= Q519 o, X G4A
=2 ammonium phospate dibasicy= G)EAF 75H(Seoul, Korea)
AEL Agstedt

Table 13} o] ¥ao] ALgH GH= 20T Rl A%
o & AMEE £ AXREXR Saccharomyces cerevisiae
LALBIN Wine Yeast(EC1118, LALLEMAND Inc., Montreal,
Canada)ﬂ- (XH)‘E}@HOF-QHP _Q_/R] AL x] O A E] oﬂ /\1 Z{E—_ ==
o7 oL wtAg oA B35t S cerevisiae YA07TS AFE-SI
G % B8 gRE 4T S5 BINA BROT §ES
At

2.2. &0 £g/9l g7z

] 290 dFE WA= Table 19] AAE A7E AHES

HI'—OII ]7/1

Table 1. Ingredients mixing ratio for alcoholic fermentation of rose petals based on fermenting agent yeast and petal condition

Materials Samples”
A () () B (g) (o) C® () D (g) (%)
Fresh rose petal Fresh rose petal Dried rose petal Dried rose petal
Rose petals 200 (4.7) 200 (4.7) 50 (1.2) 50 (1.2)
Sugar 1,000 (23.2) 1,000 (23.2) 1,000 (24.1) 1,000 (24.1)
Water 3,000 (69.8) 3,000 (69.8) 3,000 (72.3) 3,000 (72.3)
Yeast 100 (2.3) 100 (2.3) 100 (2.4) 100 (2.4)
K»S:0s5 (8) 0.2 0.2 0.2 0.2
(NH,),HPO, (g) 3 3 3 3
Total 4,300 (100) 4,300 (100) 4,150 (100) 4,150 (100)

YA & C, EC1118 yeast imported from Canada; B & D, YAO7 yeast isolated from traditional makgeolli in domestic.
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of APLA}. HA Au] ZAS BAol AHt & E715
Hi1 M7k & FAY 25%°] sidohs A8 sk ol
3, potassium metabisulfite 0.2 g& dLoHA &<t 97|
of Ae s]4Ho] EC11187} YAO7 & &89 g1E 7H}F 100
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dibasic[(NH4),HPO4] 3 g& 712 S5t EFES B2
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mLA A2Jsto] pH, $AHE, 7184 1
= el 25 2 4 10094 99 A, RS A3
of Fuls % FEebrio|= Yk DPPH iz 2759 3
Hepgs D o83 P7] AR wAstd

2.3 pH & e =5

pH+= pH meter(PB-30, Satorius, Co., Geottingen, Germany)=
Agalo] 2oI0H, BAHEE A-917] AFHKNTSLAR,
2023)€ olgsto] BASISIT,. Fo] BY YRE WEAS 9
AEelslo] B2 B 45 10 mLE 100 mL 83 Hekaz
of 483t H, o] 42l 20 mLE F3}| 1% phenolphtalein Z]JA|
oF 100 uLE A7I5kck o]% 0.1 N NaOH=Z pH 8.271A] &
3} A4 XgPstion, Ao 225 NaOH &9 mL4
£ ofN|EAKacetic acid, %)2. & THAFste] ofd9] AlS 53
A,

2% (%) = [(0.1 N NaOH A4 mL% x 0.006 x
S|Aua) / A &S mL] x 100

24. g7z Z HEz 25 F4

A o) e wRGAE 5007 Hste] 1 mLE
%] 20 mL vialo| ©o} headspace samplerS ©]-2-3[4] oS3}
HerS SRS 24519 4L GC/MSD system(Agillent
8697 headspace sampler, 8890 GC system, 5977B GC/MSD)
3}, HP-INNOWAX A#(60 mx0.25 mm 1.D., d.f=0.5)Z A}
&ote] $odct. GC B4 212 Y 2% 250°C, 7]
7HAE HeZ AMESHRoM, 28 #42 | mUming F4|5}
Ak 2Y 2T 271 40°CoIA 5 min 9t FASE H, 129
30°C/min¥] AJSAA 240°C7HA] =5t A5G oH,
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240°COllA 5 minZt A3t} & 24 Al 15.5 2|3t F4
2 1.0 pLg o™, MSD £4 Z7A-L ion source temp. 230°C,
interface temp. 240°C, ionization method:= FIDE ARE-5}%
11, measurement mode= SIM=Z 24519t} ofet2y} gk
A0= 100% =9 ofgke B HehE: #EE4 (Accustandard,
Inc., New Haven, CT, USA)S GC/MSEL 2 A5}t

2.5, M =X

] 29 4FE YRAS X F 45 mm, £°] 15 mm YF
Er A9 Aof 10 mL A& T, MEZZE Color reader(CR-20,
Konica Minolta, Co., Ltd., Tokyo, Japan)E AR&5}o] HI(L,
lightness), 2] (a, redness), ZA (b, yellowness) 3 =7
5}t &A% ZH2 Hunter’s color valueZ YER} S 0H, o]
o 7R WA F2T (L=97.7, a=0.1, b=3.8)2 A1t

26, SHis ¥ SEaL0/E B 5F

Z9& =R Folin-Ciocalto phenol reagentS 0|83 &4
sAttJo 5, 2021). SAH ] ¢ FEA 0.2 mLo,
Folin-ciocalto phenol reagent 0.2 mLE A7}511, 65271 WA
2 7% Na,CO; &4 0.2 mLE F716k9ih 9719 &7
4= 0.6 mLE F7Fokl EHE2 A 1A7E 302 51t 6t
SAZH. o|F mlo]Z2E0]E 2|H7|(MRX A2000, KLAB,
Co., Deajeon, Korea)S AMEAIA 760 nmoj|A| SFLE &4
Sttt EEEZZ gallic acid(Sigma-Aldrich Co., St. Louis,
MO, USA)E ARgSto] #EFAE 23 7, o1& &3 34
= FF2 gallic acid equ. pg/mLE A&

FEeHL0IT FFS Cho S(0I8)Y HHL et 573
Si9ich. Aol 29 A2E WA 02 mLE 3] 99% tfo]
gd 22 Z(diethylene glycol) 1 mL 3713t & voltexingS A
AJ5AL, 2 N NaOH 0.2 mLE 37}ttt o] E£3E-2 40°CY]
G2 QlFHolE oA 308 ¥HEAIX] F, wio] AR EF0|E g
H7](MRX A2000, KLAB, Co.)E ©o]-&5}] 420 nmo||A &%

= =2435190th EEEUE rutin(Sigma-Aldrich Co.)S AHE
slo] BERAG A0, o] HiEo R FER0|E
SFFS rutin equ. pg/mLE UERHTE

2.7. gttty

DPPH(2,2-diphenyl-1-picrylhydrazyl) 2}tjZ9] AA5S &
Aolol AR B BASATL Aol 29 I=g wa
oS QYR 4EAo)A 50 iLE Hoh 0.2 mM DPPH &
H 200 pLo} ST & A2 A4 3023t BAsIGi °]
3 Microplate readerMMRX A2000, KLAB, Co., Deajeon,
Korea)& AH31] 517 nmol 4] §HES 2354900HKim 5
2012). BEEZ R E ofAFZ H XK ascorbic acid, Sigma, Co.,

0
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USA)S AESto] &3S AH4dslen, ol& 7|Wte g o
AFSHs-2 ascorbic acid equ. pg/mLZ LEFHTH

2.8 FXT 0/ 2/ /&2 24

A £ S3IE DRHY 47HA] Al 7F AT
7] AEQ AolE Flsty] Qs HAE A|AEl(Heracles
Neo, Alpha MOS, Toulouse, France)S AR2-519ich 43-& &
a9 2 mLE ARFT EAL headspace vial(22.5x75 mm,
screw type PTFE/silicon septum, metal cap)o]] @17, 40°Co|
Al 500 rpm &2 20827 WRboFAA A ] HEES
vialo] 25ttt ZYE I A2 AR AJA=-]
2He Abs A= AF71E Sl JPEHUL, 2,500 uLo] ZHEH
NS Az 770 Fdatol AL el BAT 2
Aofi= A2 F4o] thE F 74| A™(column 1: MXT-5; 10
mx0.18 mmx0.4 pm, column 2: MXT-1701, 10 mx0.18 mm
x0.4 pm, Restek, Lisses, France)& ARE-3l9 oM, = 719 &
Zo] 23514 £ 7| (flame ionisation detector, FID)E 53} H-45}
St} 4y 089 27| LEL S0CE Aol 227 §AG
7123 1°08] SE2 8007 S2ART olF 25 3°C
o] ST 250°C7HA] $EA7IT 212 B SASI, o1
A AARE SAH)E ABIACT, OB 7129 $42
1 mL/min2 445ttt 7k Algs 534 ¥hE 2461t
(Antoce®?} Cojocaru, 2021a).

AlphaSoft(version 2020-7.2.5, Alpha Mos, Toulouse, France)
2 A18ajo] thi B4 24 SIS 7] AR T
% ARe) SHEE FHEE, AR 7 ) Aol FTL F
% Sk BE 42 B8] dolgs Baatt A4RE
24glo] 9L 220hETY HolEE MR YRRy
(principal component analysis, PCAYS AR&5lo] ZF Alm 7H9]
gHiARl Zpol5 EAISHIHE. 1L ATH= PCA 2D ¥ 3D map
O AZ3IEO] AR 71| A Az AolE &Rl

B4 o] 7|92 & relevance index= Kovat’s index
library 71810 & 3}, AR A|AHof| L3HE AroChemBase
(NIST retention index database) 2to|E&E|& o] &3 ZF A|l&
o lo] B 22 HEES JYHOR LA 24,
I B R4S 0] AYE 2R peak UFHOR 2
sfol 2+ AlzolA At 3] ARo] EgE R HES
2151t Boo 5, 2020; Hong 5, 2020).

2.9. SHx=/

49 A 22 38 ol w2 AHE B9 maagow,
EA AL Microsoft(MS office 2021 Excel, Redmend, WA,
USA)Q} SPSS 18.0 & 13H(SPSS Inc., Chicago, IL, USA)
= ARgsto] St Bt EEHAE meantSD P40
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Z Yehllon, Zu] £99] AX ofBQ} YFgA|(S. cerevisiae
EC1118 ¥ YA07)o] @& 47119] AFHA, B, C, D)2 Hi2
2 AL HEA (one way ANOVA)Z AAISHATH A= ZF
9]4 x}o]& Duncan’s multiple range testS ©]-&5}F0] p<0.05
o] oA B7lstA

o) 2L o|§3 TR TR TR 44 F pHY

WSS 49t A= Table 20 Uebltt. A 27], A4St
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EYow 3L FA% Co D 77} 406 L 4480]90ck &
& Favh APl wet Za <44 10024 A<k B pH
7} 247+ 2.959F 3.000.82 %7|Bc} {9u|5A RolHy, Cot

3.207F 33002 Yopx= A3S Hch
AR EC1118 A5 AMHESH At C= Ao &
23t YA07 HEE HH3t BO} Do H|s] 27]5E HE 54
A 717k AA B @2 pHE YERITE Cho 5(2015)2 ],
SHE 9 Mot 22 o] 835 YTE TF 30%2] IEF
A Z7] pH7} 8.100]19104, & 1594 §23] F4stA,
2F 909A= dr] A&7 4812 7 2 pHE EAtH
T 2guk Qlch 3y, B AFoAE BaFEA 275
B A 77t AA ] 29 g3 FREHO pHIF ¢ H2
FES FAGE A2E UEyTh

Park 5:(2017)0] = Al 24 2RQ19] 4 E4S Ast
Ao W29, 24| oIS g & 2k FFO=E AxEA
ok, Al 24 9191 11%9] pHE 3.27-4.2608 Ueh} 2 4
o] Au| 29 IFL Tadrct AFFOR At &S £F
oJ3ith EZH Lee 5(2002)0] Ex FF0] ThE I L0 o]
sishA & Biske Aeh A3, U SYARE 54 400
A 1009-S AA FFZO0F 22097HA] pH7| 3.21-3.47 ALO|
£ fASIGI 2 A7 ] 29 43S IR Y EFF ol
H[S 52 A ZA0& YT

i

)
o [
)
)

I3

ml

Aul 29 IS FaHo] By &4 F A IF st
£ 243 A= Table 30| Yepith HE 27], A4 £9)
o2 g A9 BY F4tE= 247 0.09%S} 0.05%%H o, 2
Z 2907 g1 C D= ZHZF 0.08%%2} 0.04%%ct g ¢
%/do] XY wheh FAKE= 409714 FAF 71 AL, o]
Zoj& dstA F71stcht EE 60Y o]l Ao] M3kt
gttt HaAQl AR YFE HuFE o, Aet C= B9}

N

DEG ot ¢ &2 FAEE EAh
Park 5(2017)9] Qi7tof w=w, Al 24 9jl9] F4te=
0.35-0.82%= & Age| gn| 29 d3& Fado] wls) At
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Table 2. Changes in pH during alcoholic fermentation of rose petals by fermenting agent yeast and petal condition

Time" (days) Samples”
A B C D
Fresh rose petal Fresh rose petal Dried rose petal Dried rose petal
0 3.48+0.019% 4.36+0.014 4.06+0.025 4.48+0.38
7 3.43+0.01% 4.14+0.014° 3.68+0.01%° 4.16+0.02
14 3.30+£0.05% 3.43+0.01% 3.39+0.01%¢ 3.76+0.01"
20 3.2140.02> 3.28+0.01%¢ 3.25+0.01% 3.35+0.01"°
40 3.12+0.015¢ 3.25+0.03%¢ 3.25+0.03% 3.28+0.01"°
60 3.09+0.01% 3.25+0.02% 3.26+0.01* 3.2740.01*°
80 3.05+0.01¢ 3.25+0.00%¢ 3.20+0.015¢ 3.28+0.024°
100 2.95+0.00°¢ 3.00+0.00¢" 3.20+0.00%¢ 3.30+£0.00"°

DFermentation and aging time.

YA & C, EC1118 yeast imported from Canada; B & D, YAO7 yeast isolated from traditional makgeolli in domestic.

PAll values are mean+SD (n=3).

ADValues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
*#Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

Table 3. Changes in total acidity (%) during alcoholic fermentation

of rose petals by fermenting agent yeast and petal condition

Time" (days) Samples”

A B C D

Fresh rose petal Fresh rose petal Dried rose petal Dried rose petal
0 0.09+0.019%° 0.05+0.015¢ 0.08+0.014¢ 0.04+0.015¢
7 0.13+0.01%¢ 0.110.00"" 0.14:0.00"¢ 0.12+0.00¢"
14 0.23+0.1248% 0.23+0.01¢ 0.24+0.01%° 0.2240.005¢
20 0.24+0.015 0.25+0.007 0.25+0.01%° 0.24+0.005¢
40 0.34+0.00% 0.35+0.01%° 0.35+0.01"° 0.34+0.00%¢
60 0.41+0.02% 0.38+0.005° 0.40+0.03" 0.37+0.01%°
80 0.41£0.01% 0.41+0.024¢ 0.41£0.014¢ 0.40+0.00"¢
100 0.41+0.00% 0.40:£0.014¢ 0.41£0.014¢ 0.40+0.00"

YFermentation and aging time.
YA&C, EC1118 yeast imported from Canada; B & D, YAO7 yeast isolated
SAll values are meantSD (n=3).

from traditional makgeolli in domestic.

ADyalues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
*®Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

Ho® f &2 32 Btk ¥, Cho 5(2015) Fu] I
259 IA=TH AE 271 0.01%014 JE 90LA 0.02%=
719 HEo] Qital Bl T2y & AFtlde Al =
o 43I FEA I EE 270 v Ta w4 F
f-oJulstA Z7tste], 1008A101= 0.41%E S7FstATt. o
3 Wt R 24 oA EaEAL aRst efdt §7]

< A9 A9z gy ol 5 AESH Al AT £ ¢

rL

e
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Aol R LT WA UE L 54 F IS I
32 B3 AT Table 49] UEROoH, IE A|Fo]A o)

557



The quality of rose petals during alcohol fermentation

Table 4. Changes in alcohol content during alcoholic fermentation of rose petals by fermenting agent yeast and petal condition (%)

Time" (days) Samples”

A B C D

Fresh rose petal Fresh rose petal Dried rose petal Dried rose petal
0 0.00+0.00%% 0.00+0.008 0.00+0.008 0.00+0.00¢
7 2.90+0.10 0.40+0.01°f 1.20+0.015" 0.80+0.01¢"
14 8.00+0.03"° 7.20+0.01%¢ 5.80£0.02¢ 2.80+0.02>°
20 11.18+0.03"¢ 10.12:£0.00%¢ 10.44+0.013¢ 9.52+0.01"¢
40 11.91£0.01%¢ 10.69+0.01¢ 11.53+0.025 10.25+0.01°¢
60 12.77+0.02 11.25+0.02"° 11.87+0.01%° 11.80+0.01¢
80 12.31£0.01"° 11.90+0.01¢ 12.070.025¢ 11.800.10<
100 12.31£0.01"° 11.90+0.01¢ 12.07+0.025 11.52+0.01™®
Methanol content ND* ND ND ND

DFermentation and aging time.

YA & C, EC1118 yeast imported from Canada; B & D, YAO7 yeast isolated from traditional makgeolli in domestic.

DAl values are mean+SD (n=3).
“Not detected

APValues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
“tValues with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 5. Changes in color during alcoholic fermentation of rose petals by fermenting agent yeast and petal condition

Color Time" (days) Samples”
A B C D
Fresh rose petal Fresh rose petal Dried rose petal Dried rose petal

L* 0 33.80+0.2790: 42.13+0.25" 35.63+0.25% 37.80+0.365

Lightness

(Lig ) 7 29.93+0.514° 24.47+0.76% 24.77+0.42%° 22.00+1.11°
14 21.07+0.12%¢ 20.10+0.95%¢ 16.53+0.49" 15.40+0.52°"
20 21.20+0.70* 21.20+0.10* 16.80+0.105° 16.50+0.20%
40 23.07+0.814¢ 23.20+1.05%° 18.27+0.745¢ 18.13+0.615¢
60 24.13£0.71% 24.004+0.36™° 20.43+0.67° 20.63+0.76™
80 23.37+0.40" 23.73+0.12%° 19.83+0.355« 19.90:£0.445¢
100 23.20+0.274 23.70+1.35%° 19.13+0.685% 19.80+0.625

a* 0 16.47+0.114¢ 1.30£0.00%¢ 9.83+0.23¢ 4.434+0.06™

Redness

( ) 7 21.97+0.854% 22.20+0.70"° 22.33+0.514¢ 17.07+0.505¢
14 22.83+1.56°%® 23.00:£1.004 23.30:£0.44 23.20+0.614%
20 23.90+1.114° 24.104+1.25 22.63+0.234 23.07+0.84"*
40 22.83+0.98A% 19.20:£0.825¢ 19.57+0.78%° 21.13+0.15"°
60 21.60+0.36" 18.90-£1.328¢¢ 19.50£0.45"5° 18.10+0.10%
80 21.23+0.55% 18.13+0.55%¢ 18.57+1.428 17.87+0.40%
100 19.20:£0.90* 17.37+0.644¢ 17.93+0.46"¢ 17.83£1.63"

b* 0 7.30+0.10> 9.47+0.42%¢ 15.87+0.07%° 18.67+0.25%%

Yellowness

( ) 7 6.10£0.79% 7.80+0.50%° 16.63+0.45"° 17.70+0.60"
14 11.17+0.58° 11.00+0.705% 15.90+0.46"° 16.70+0.53"%
20 12.77+1.015 13.03+1.55% 16.03+0.32"° 15.67+0.839
40 12.47£0.91* 10.37+0.59P 13.97+0.315¢ 15.03+0.03A¢
60 12.400.10® 10.67+1.124"% 18.23+0.67 16.67+0.325
80 12.70+0.70% 11.80£0.785® 18.10+1.39% 17.40+0.20"°
100 11.97+0.855 11.50+0.465® 18.00£0.79"% 17.03+1.324°

DFermentation and aging time.

YA & C, EC1118 yeast imported from Canada; B & D, YAO7 yeast isolated from traditional makgeolli in domestic.

DAl values are mean+SD (n=3).

A’_”Values with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
*Nalues with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

Magic Red 525, ¥art A8 wet 7]3/d0] w2 AA
S Yepdct. o] 2o gk 9 anthocyanin
3,5-diglucoside, paeonidin 3,5-diglucoside % pelargonidin
3,5-diglucoside®] &=Fo] AA| anthocyanin® 85%E Z}A|SH
TH(Cho 5, 2018). 0|5 anthocyanin $}50] =345 ajlo] =
2 Ao daHyn. ¥E 27 4UE R LA 27
pHoll what A9} €71 72k 1647 2 9.83, B} D7} 242 1.30

cyanidin
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R 44302 Rolg Hart. Ta7t WP A E= F243]
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AAaste] wE 4 100949+ A9 B7F 7247 19.20 €
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7] AEo| oist FAHE EA(principal component
analysis, PCA) 23}, Y] 714 A& 719] 8F7] Xjo]& Arhz o
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Table 6. Total polyphenol content, total flavonoid content, and DPPH radical scavenging activity of the fermented wine after 100 days
of fermentation and aging, by fermenting agent yeast and petal condition

Samples”

A B C D

Fresh rose petal Fresh rose petal Dried rose petal Dried rose petal
Total polyphenol content 913.35+16.477¢ 928.53+13.41¢ 1,176.35+20.71* 1,092.05+6.79"
(gallic acid equ. pg/mL)
Total flavonoid content 430.53+15.53¢ 432.4045.13¢ 665.47£12.31* 583.20+13.79°

(Rutin equ. pg/mL)

DPPH radical scavenging activity 1,292.74+20.60°

(Ascorbic acid equ. pg/mL)

1,328.37+18.26°

1,445.26+13.43" 1,351.11+£20.07°

YA & C, EC1118 yeast imported from Canada; B & D, YAO07 yeast isolated from traditional makgeolli in domestic.

PAll values are meantSD (n=3).

ACValues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. Principle component analysis (PCA) 3D map showing the
grouping of wines with rose petals after 100 days of fermentation
and aging, by fermenting agent and petal condition. A & C,
EC1118 yeast imported from Canada; B & D, YAOQ7 yeast
isolated from traditional makgeolli in domestic; A & B, fresh
rose petals; C & D, dried rose petals.
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Table 7. Distance difference of PCA 3D map (Fig. 1) in the grouping of wines with rose petals after 100 days of fermentation and

aging, by fermenting agent and petal condition

Samples” Relative comparison Distances difference Pattern discrimination p-value
samples” index (%)
A B 180,375.31 0.76 0.00
A C 453,378.25 3.47 0.00
A D 848,536.13 18.19 0.00
B C 308,886.91 2.01 0.00
B D 714,427.19 18.99 0.00
C D 773,753.81 14.16 0.00

YA & C, ECI1118 yeast imported from Canada; B & D, YAO7 yeast isolated from traditional makgeolli in domestic; A & B, fresh rose petals; C

& D, dried rose petals.
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Table 8. Identification and comparison of peak areas of main volatile compounds by electronic

and aged for 100 days according to fermenting agent and petal condition

nose in wines of rose petals fermented

Flavor Retention time (s) Sensory Peak area
compounds description  comparison
(CAS. No) MXT-5 column (RD)" MXT-1701 column (RD)
A? B C D A B C D
Each values of peak area meantSD (n=5) Each values of peak area meantSD (n=5)
% RSD? % RSD
Ethanol 14.57-1 (448.5) 19.19-2 (563) Alcoholic, A > C >
(64-17-5) ethanol, B>D
10,490,958.95 10,242,593.53 10,445,280.42 10,239,022.25  10,967.677.01 10,693,699.49 10,919,311.85 10,690,978.73 pungent,
£507,696.27  £676,032.00  £932,80847  =403,71043  =£553231.78  £736453.61 +1,017,755.62 +443,91836  girong sweet,
k
4.839 6.600 8.930 3.942 5.044 6.887 9321 4.152 wea
Methyl 20.71-1 (613) 25.78-2 (683.5) Acrid D>B>
2-propenoate C>A
(96-33-3) 458530.08  547,722.83 545,210.31 1,049,296.34  460,897.90 547,567.17  546,470.49  1,041,060.73
+£13,686.18°  +8,789.56° £10,712.09®  +21,906.43"  +14,633.48°  £9,900.36°  +11,618.43"% +22,505.75"
2.985 1.605 1.965 2.088 3.175 1.808 2.126 2.162
S(-)2-Methyl-  31.80-1 (739) 43.91-2 (852) Fresh, A>B>
1-butanol fruity, C>D
(1565-80-6) 231,904 222,774 191,813.98 142,346 217,743.44 21021008  173,786.53 12491474
593148  £3251.80°  +4,515.78°  £2,173.09° +5,766.39%  +2977.49%  3551.61¢  +2204.27°
2.558 1.460 2354 1.527 2.648 1.416 2.044 1.765
3-Methyl- 47.42-1 (872) - - A>C>
octane B>D
(2216-33-3) 23,194.48  7,437.56 18,333.33 5,559.68 - - - -
+£557.28* +559.69°¢ +561.758 +304.16°
2.403 7.525 3.064 5.471 - - - -
Heptyl acrylate 70.30-1 (1197) 76.78-2 (1268) - A>C>
(2499-58-3) B>D
3,025.55 1,747.06 2,053.68 1,642.50 2,815.81 1,591.83 1,940.86 1,457.07
£79.69* +48.79¢ +78.77° +40.27° +41.34% +33.36¢ +68.74° +47.93°
2.634 2.793 3.836 2.452 1.468 2.096 3.542 3.289
2-Methyl-1- - 31.22-2 (736.5) Alcoholic, A > B >
propanol bitter, C>D
(78-83-1) - - - - 124,287.82 120,904.78  91,007.57 82,304.48 chemical,
+5,104.99* +2,540.18%  +2,786.68"  £1,705.44°  jeek licorice,
sweet,
- - - - 4.107 2.101 3.062 2.072 unpleasant,
winey
2-Methylheptane - 35.90-2 (765) - D>B >
(592-27-8) CcC>A
- - - - 16,990.99 22,369.59 20,925.32 28,064.08
+609.08° +583.41% £514.09¢ +469.68"
- - - - 3.585 2.608 2457 1.674
Isoamyl acetate - 53.72-2 (945) Apple, A>C>
(123-92-2) banana, ester, B > D
- - - - 22,689.36 7,711.48 18,490.72 5,665.52 fresh, fruity,
+437.52% +117.63¢ +£350.47% +268.21° pear, pleasant,
; ; ; . 1.928 1.525 1.895 4734 solvent, sweet
Pentyl acrylate - 63.67-2 (1072) - A>C>
(2998-23-4) D>B
- - - - 3,855.53 2,792.83 3,687.09 3,161.61
+79.07* +25.50° +55.02° +64.14¢
- - - - 2.051 0.913 1.492 2.029

YRelevance index.
YA & C, EC1118 yeast imported from Canada; B & D, YAO7 yeast isolated from traditional makgeolli in domestic; A & B, fresh rose petals; C & D, dried rose petals.
JRSD Relative standard deviation.

APValues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
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