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Optimization of brewing technology and analysis of flavor substances of
Rosa roxbunghii rice wine
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ABSTRACT: Objective To optimize the brewing process of Rosa roxbunghii rice wine and analyze its flavor
substances. Methods Rosa roxbunghii rice wine was made from Rosa roxbunghii and glutinous rice. The effects of
Rosa roxbunghii addition amount, fermentation time, fermentation temperature and yeast inoculation amount on
sensory score and alcohol content of Rosa roxbunghii rice wine were studied. The brewing process of Rosa
roxbunghii rice wine was optimized by orthogonal test on the basis of single factor test, and the volatile flavor
substances in Rosa roxbunghii rice wine were detected by headspace solid phase microextraction with gas
chromatography-mass spectrometry (HS-SPME-GC-MS). Results The optimal brewing process of Rosa roxbunghii
rice wine was as follows: The content of Rosa roxbunghii rice wine was 20%, the fermentation time was 12 d, the
fermentation temperature was 28°C, the yeast inoculation amount was 0.4%, the sensory score of Rosa roxbunghii

rice wine was 96.8, and the alcohol content was 15.8%vol. A total of 45 volatile flavor substances were detected in
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Rosa roxbunghii rice wine, of which alcohols (13), ketones (5), esters (16), acids (7) and other types (4) accounted for

61.13%, 2.41%, 26.71%, 4.35% and 1.72%, respectively. These volatile components together give Rosa roxbunghii

rice wine its unique aroma. Conclusion The Rosa roxbunghii pear rice wine made under this technological

condition has the highest sensory score and unique flavor.

KEY WORDS: Rosa roxbunghii; sticky rice; brewing process; volatile flavor substance
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FIBL (Rosa roxbunghii) J 3% TRk 247 H: V& MHHE R 4fi 22
FERRA A R R B, R A
M EEAME B B SRR, B et ¢ Z 00, TR
500~2500 m Y PHILYE . 4% . B L AR A FRE
FIRE R IR, BAFEENERMES 2N
{8, AR KRG G R S AP TR TSR R, LR S 5 4
R C. EE . B E Y B L (superoxide dismutase,
SOD). ZHl . HLF 4 hRETE T A, R H AT B i
WEILAG . PrahbkAEfL . HELE 52 | Pk o7 . DL b2 a
PR B HIF R W ST o [ N A s — s 2 TR R
A A S TR TS ORI FH T 8 7 ol 8 8 24 4 BF T 1 4
Mo TAREEUIRERAR B -5 R K O S ORI R Bk K
W, HAm s T2 ARSI 35% . A& R R]
12d. REFIREE 30°C. BEMEARINE 9%, FEIZA1F T s
BB KIS B R 12.5%vol, JRE IR, HHEA
31 b JRUG 9y o T A T e 1 7 B AT S DA K
55 & Wi AE Sk EEIFOR}, A 3 B 3R IR B 9 R IR ]
KRR | 4 WHTE TS 0 e X A R T ORI JER R A R A 52
T P (S P = e RS T e e S el R E AR S Sy LT
PRI B AT Y 1 B 9 5 v, A S TR B A T R
TR B HGE, AFE SRR TR ARL M Y AT
SER R

Y, ARG LA B S0 K Ay B DRk R ) o AL
KA, I E SR HL R T2 U Ak, IR L &
PR SRR TR 2 A o 2 RIF S LA YT =R B R T A A
PR AR BRI T, D — 25 B e P e ik, kst B
TP A EEZ Y.

1 MR5ERE

1.1 #E5R

fEfIARL . R T I e,

BRI AR (AT al, T HRR A R A,
LREE(rbrat, M b LR A RA A, SAE
(G irdl, =Sl A BRA A, WEER (A Hral,
AR A BRA T, oK OB Hra, T Efitk
THREEARAFR); BELERBEGHTa, IWREIRER#

B R D), 2 . IR (i at, LR )R Ak 1A PR
Al FYEZREF(30000 Ulg, TTAHFEEMARA); 3
(100000 Ulg, iR A YR A AR, Hifhs
(80000 U/g, i REEAL: W17 BRA A,
1.2 UE5EF

TQ-8050 “UAH (3% i1 i {X (H A% Shimadzu 2% F]);
WA185 L TRE(EE 0.001 g, [N ASGE XU AN EA R
Hl); AM750S A [ 05 5 R 24 A 2 (A 50 A B2 |
SP-752 &40l UL A4y 366 BE I (G AL FR A FR AN A,
LAUDA Integral XT [ ) 48 % F 1T 2l et i 248 R4S
BRANERBE A B F]); BOD fH R R4 [ S A A 00 15
H( A BRA ] HX-PC2L B REAL( b P T 520 A B
25H]); DB-WAX BN A TEH (30 mx0.32 mm, 0.50 pum,
H A B HE A HD

1.3 RIEHE
1.3.1 RFRERE T LR

RIBEF TR - 27 A 3R A o IR A - B e [R5

R Uk 12 U T - 78 -1 H) a?E’;Ja WAk B ALK it - ‘ﬁlﬁfﬂa -
TR 3oL U0 - T R TR - BT K T - J
132 H®AFZE

FUBLA T PR AR AL BRI 46 DL ORI BRLAT Bk
VT FRREEENLITHE, A 0.5%£F4E 2 WE(E 2% . 30000 Ulg),
T 30°CHEE P EEE 3 h, BAFSEEIS A 150°C TR TR iy ik
TImiRzERE, % E BRI

FhAKZERE: —E BRI e, Wi T B
THRERIL IR L 1:2 (g/mL, TR)IIAKIEFTIEHE 12 h,
BRE AR BT /R 283 1.5 he

WAk . Bk KRR SR IRIR S R i T AL S
WAL ] LR R R 0.1% a-TE RIS EoR D, FRRIES,
£ S0°CHSEH L 2 he ZkERIN 0.9%MILEHRES), 1
60°CH I H LA 3 ho

B R AL A 22 BRE M 2% A VA TR LURHR 1 1:10
RAT IRAET 36°CHE AT 30 min TG ILEELE,

BRI R I A5 R 5 16 Ak 5 A e B EA T i A
B VRS JE s FLA T R & AR FP AT IR 1 R I

TUE . KEE: KR FERCR A A A TRl DE AL BE; 1 g
SERL S EE P HETHERE, T 100°CEFREE Hh E T IR KA,
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BT B i 0 B A
1.3.3 MlELkimarid T M4k

(DR FE R

Ay RIBEBURIZL A NG | AR e . KRR | Mt
FhECHRNE, BE KRR 12d, RBEREE 28°C. ik
R 0.4%, 43 M ERIBLR AL (10% . 20% . 30% . 40%
50%) %] B AKPG BE PEA H SR [ RIBL TR I 30%
KEERIE 28°C . BERHERE 0.4%, 25155k BERTA(S .
10, 12, 14, 16 d)XFHIFORIEIRE TR A5 15 F il 54
IR 30% . KEERT] 12 d, BEEHEFN R 0.4%, 0% %
RIEIRLEE (24, 26, 28, 30, 32°C)%) HIBL A IR PR 0
SR [ BN 30% R BERT ] 12 d R R 28°C,
I SR PR R B (0.1% . 0.2%., 0.3%. 0.4%. 0.5%)%F
BRI BB T4 1

(2)IEAg 5

e R IR AL [, DURBOR IR S R bR,
TSR R T 4 B2 3 K Ly IEAciE, HFEZ
AT LR 1.

£1 LEG)EXRBERAFE
Table 1 Lo(3*) orthogonal test factor levels

=
KV 4 RIELE B RMEERT G KRR D: WERHE
/% [&]/d JE/°C /%
1 20 10 26 0.3
2 30 12 28 0.4
3 40 14 30 0.5

1.3.4 | ZLAKE & &S R0

(DEF IR

HEPE 20 AL L REIINE A B B PERE /N,
HRE GB/T 10345—2022 { 1B 40477 4775 ) X HIBOKIE g 41
M0 43). FR(30 43). TG0 43) . MALEE(Q20 4m)ilff T
JRT Sy, HE A 100 45, BT PEFRIE LS 2.

(2)TEKG & 1 43 BT

A5 BE A I 2 AR GB 5009.225—2016 § £k 24
FhnifE W CERRE RIE ) (G =3k KR EIEE).
1.3.5 Rk ey o5 7

2 R A0 J ) R Y T8 [T AR A -5 (1
7% 15 (headspace
chromatography-mass spectrometry, HS-SPME-GC-MS)!* 71, 43
BRI R BRI e SR Sy; HIBLASINE N 20%, KN
M0 12 d, KREERE Jy 28°C, BERHERR N 0.4%). HIFLHE
g5 R Sy HIBLAIE N 100%, KLEEE N 12 d, K8
TRy 28°C, WEREERIE o 0.4%) KT (Hidw 50 Sa; Kk
KA R 100%, KEERTEIA 12 d, KB A 28°C, Bk
RN 0.4%) W F ST FHALZR ST

solid phase microextraction with gas

®2 REKBEHBREITSRE

Table 2 Sensory evaluation criteria of Rosa roxbunghii rice wine

EgE| R AR SHE
e TN, IESGEY], AR, BEEAA 8~10
(10 43) B, TR, CRELT 4~7

VEM, B RIS, @i 1~3

WAEALIE, FARRAE RRIA
B, WA S AR, HAZH

BV 4755 | Ry 20
w5 REOT, SRBFA
GOM)  BEERELBRGE wE
A
FRBAG IS T, WA H .
£ Sk
RS, FUAN, e
" Bk G AE A K
(g;ﬁ UG, RRR R, TR 2130
RRHEAIE, TIATER, PR, o
AT ek
AEMBORRASTR, W
AP S W
(20 4%) A YA, AR A58 0 7~12
AT B/ SR TR S K bk 1~6
(1)T57S [ A AR HR

WL 5 mL RIBDRIERE G A 20 mL T2, s
#, T 40°CHHEH 15 min J5, K2 BRI A HEEER
AR A TSRS by, ZEBURRZ4R 50°C . 50 min.

QR Mg

i H % A DB-WAX (30 mx0.32 mm, 0.50 pm); %1
WA E: 1.05 mL/min; AHIRFLF: WIERIEIE N 50°C, £
B 5 min, LA 10°C/min FHEZ 250°C, £ 15 min,

)ik &

B L7 rE B (electron ionization, EI); BFURIR
BE: 200°C; HzFREE: 250°C; BT sl 25~500 amu,
XA E A I TR, X EL Nist 2017s FRifE &l
T VL B0 oAb 22 s AT AR IH — AR UK
A3 AR

1.4 BB

EH 3 AR, f#/1] GraphPad Prism 8.0.1 #4414,
K H SPSS 19.0 #4744 /34, Duncan J7 ki T4 11240
BT, LA P<0.05 FRHAEBEER

2 HRE55H

2.1 BEEFRAWER
21,1 f| BLA A 0 A T

1 ATEL, B RIBSR IR E 10%~50%3E [ P 3
i, HIRLKIG A SR P S5 R B AR 2 B S TR T R
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HEH . YRIBLR ISR 30%HF, HIFLRIFG 1 R 1 43
i, HOMED 90 735 SHRIFLINIIE N 40%I0f, HFORI 1
WS e, JEH 14.2%vol, HIBLE Ry I BLACTH 1 Bkt
Z—, BRI EESE WA RRES IR A, R
ERA AT, B2 WA A O RIBLEN
W2, W EAE R, FUSRRRTE, SRR
O 30%00, AR EARE, A ROREE R,
BTG . I, RBLAS IR EHE 30% M E

100 . . 419
TSy —e— A

90
§ 80 2
B =
g 70 &
=
e 1g E

60 |- ;

50 1 1 1 5

10 20 30 40 50

HIZLAIN =/ %

L1 BRI T SRR ot T 1) 5 )
Fig.1 Effects of addition amount on the quality of Rosa roxbunghii
rice wine

2.1.2 K BERR) 64 A T

i 2 WIAL, Bl & R () AE 8~16 d 3 R pa 3 m,
FUORT BB P SR B ER R B 4 B TR T R
o ML TERHA R 8~12 d Y FE PG AT, 0 BLKTE B 1T
SR b AR W TR R R A 24 % B A AR
12~16 d JE B N BE i, IR E o 2 T RE R,
AT KT W R A, A S 43 Bl A K T T ) 384 ok & 6
—o MAEERFRIA 12 d B, HIBUKI T PR -5 B 1Y
SKEN A, FLAEAYBK 96 43 . 15.3%vol; JEHK FEGEA;
HARSA M S, HA RIR SRR RS 5 A 1 o
2 TR T [ 3 2 el A0 2 o FL Ut o R UMk . [
Uk, KBRS 12.d M.

100 q 19
—u— ETES
—e— PiNEE
°
2
RS
)
T
=t
7
60 1 1 1 5
8 10 12 14 16
K EERa]/d

&2 S s TR X0 KT it S5 ) 5
Fig.2 Effects of fermentation time on the quality of Rosa
roxbunghii rice wine

213 KEEBENHE

HE 3 FIAL, ERBEREEN 24~32°C3E Fl N 3G m i
SRR (1) BB V405 TR B AR L B 58 BT T R
P, METHIERE R 28°CHT, HIRLAKE 1B E PE-5 A
Yk B A, B9 95 4. 15.2%vol; IR @,
PV, WHEWAS, BA ZRE OB U RORE . &FiE . R
W AR AR o R TR (IR it o 3 2 40 ol e B 1y A=
e, DT 52 M ) ORGSR B4 DRI, R TR
TR e 28°C AL,

100w JREIFS 1P
—o— TAE %

90 | g
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& ot
5 80 &
. H
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Fig.3 Effects of fermentation temperature on the quality of Rosa
roxbunghii rice wine

2.1.4 BEEEAEOHE

HH I 4 AT AL, FERERERERN AL 0.1%~0.5% 0 [ P38 in
IF, SR BT AR T B S TR TR RS, H
DR DR AT e B RE AN /N T 0.4%I, RIBLKI JF0RE &2 BEAR
SE4r, PECE IR RS AG, HPEGE T, WA RER
MR AR T 0.4%0,  J Ast (7] P YR Y7 HP T A P T
m, &SRR L AT MIET, H I BT
BEBR, 2 MR BT B A o SRR N 0.4%HT,
iR Y SR AR R, P . R IR S RE K &
PR A TS . I, MR Rlh et 0.4% A H .

100 119
- RE IS
—o— JHKEE 117
I 7 15
413
411

WA /%ovol

0.1 OI.2 OI,3 OI.4 0.5
AR %
4. R O BRI i T B

Fig.4 Effects of yeast inoculation amount on the quality of Rosa
roxbunghii rice wine
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22 EXRBER
AL L (4) . RIEERHIRN(B) . R BEELEE(C). BEbE
PR RE(D) KA E, LURIBUK I B V4 A5 b 12
PP RIS |, HEAT 4 I 3 KOF LoBYIFSIRS, M
ZERLLFE 3,
R3 RIBEKBERETZMUENRREERR SR

Table 3 Results and analysis of orthogonal experiment on
optimization of brewing process of roxburgh rice wine

ey A B C D BEWS/S
1 1 1 1 1 78
2 1 2 2 2 96
3 1 3 3 3 86
4 2 1 2 3 81
5 2 2 3 1 85
6 2 3 1 2 82
7 3 1 3 2 83
8 3 2 1 3 81
9 3 3 2 1 82
ky 86.7 80.7 80.3 81.7
ks 82.7 87.3 86.3 87.0
ks 82.0 83.3 84.7 82.7
R 4.0 6.7 6.0 5.3
thdf A,B,C,D,

3 4 Al%n, RIBCKIEERE T2 S bl & 4S50
A1B,CoD,, RVHIBLAS I H7 20%, KLEERTE N 12 d, REARE

H 28°C, WEEFER R 0.4%, HbR2E(E R K/l a2 &
Wi BB K T B ET PR 1Y R BRI R IF A B>C>D>A4, Bk
T i i) > i e k3 > P B e P> i B4 s i i . 7E iz Ab %
PHESHCF AT RAEE, M 3 WOFA TR, DIEE
M FATE T 50 96.8 4%, TR E N 15.8%vol; 1E
VAT TR 0 YR LA B R R R i S R R
WELIE, HAZRESIE R . 755 . RS A R
SRR
2.3 RIBEKBERKRA RS

K H] HS-SPME-GC-MS 743 % 3 FiAS [] i 2 5 (4
5080 Sy ST EMAL I E, HIE RN E 4.t
FAnTa, Hor S, R T A R RV U I 45 Fh,
A3 ). BEZEG R, BESE(16 Bl BRIE(T Fiy, HAbE
(4 Fiysy 51 b5 S HE R PE AT 61.13% . 2.41%. 26.71%.
4.35%. 1.72%:; S, Pt P HAG H 45 % vk U4 5kt 28 Fif, 7
27 Ay, BEZEG A, BEZEA0 Fh) . BRIS6 Fhy. HAmZR
B4 51 o B LR PR AT 68.48% . 2.32% . 18.00% .
4.44% ., 0.28%; Ss FRIE TR Tk H 4% & 1 KR Y T 33 Fil, Fit
ZE(10 Ay, WIZE(3 Al EEZE1 Bl BRZE(6 Fin . HAhEE3
B4 50 A HE A R PR BB 77.36% . 4.43% . 8.20% .
5.36%.0.58%; TEFTAIN H 1 5 JeH o P s & A i, 1E
B o BRI . MY E GRS B2k A YA
it AR R TS R BRI A BT ROk, MRSk
B P TR T AU P B B R, s KR A P S
[ P VP 5 1 5 R i J

R4 3 MEREE KRR S

Table 4 Analysis of flavor substances of 3 kinds of brewing wine

AHXS 5 1/ %
aE HwWS Hhc CAS & s ARAFAER
S S, S;
1 2.1 64-17-5 CHO AT RS R Bk 53.21 62.21 68.12
2 T 78-92-2 C4H;40 KR H 1.21 - 0.54
3 FH 3L 115-69-5 C.H,;)NO, . EEE - - 221
4 2-HEL-3-TH-2-WE 115-18-4 CsH,00 HHA 0.64 0.25 -
5 2-J1 6032-29-7 CsH,,0 BT 1.45 0.51 -
i 6 S 123-51-3 CsH,,0 FEIR AR - 231 1.21
ES 7 ECHE 111-27-3 CeH,140 KA 0.24 - 2.65
k. 8 (E)-2-C s 928-95-0 C6H},0 0 US 0.54 - -
& 9 2-Z KT 104-76-7 CsHi50 M. 0.31 - 0.31
& 10 1-2F -3 3391-86-4 CgHy60 EFH. K& 222 2.21 0.74
11 2-F AL 628-99-9 CoH0 FRA 0.11 - 0.12
12 ¥ 111-87-5 CgH 50 RIEEFESR 0.24 - 0.25
13 1,2-T 2 513-85-9 C4H,00, WA 0.14 0.15 -
14 B 98-00-0 CsHs0, REF . BE 0.45 0.84 -
15 i 112-42-5 CiHxO  BORTET MG WA R 0.37 - 121
L/ BN 13 7 10
ARXS 5 /Nt 61.13 68.48 77.36
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= A
5% W F34 CAS & AT AR R - A ﬁsg/% :
1 2 3
N 1 2-T 78-93-3 C4H;O Ry 1.21 1.62 -
ﬂ'ﬂ 2 2-J3 107-87-9 CsH,,0 Tl A 0.25 - 1.53
?E 3 2,3- T 431-03-8 C4H0, Wik - 0.45 0.54
N 4 2- il 110-43-0 C/H,,0 KT 0.31 - 2.36
fﬁ 5 12 J75-3 -1 4312-99-6 CsH,,0 H IR 0.52 0.25 -
6 FH L T B HT R 112-12-9 CiHy0 BRAET . AR 0.12 - -
YA 5 3 3
AN B /N 2.41 2.32 4.43
1 H iR 2 g 109-94-4 C3H0, 231 - 3.12
2 LR 141-78-6 C,Hs0, b KR - 1.21 0.11
3 NIiR B 105-37-3 CsH,0, IRk 1.25 - -
4 ST 97-62-1 CeH},0, LN JdUS 1.32 3.12 -
5 LR 109-60-4 CsH,00, M. AKHE 5.45 - 1.22
6 LIRS T HR 110-19-0 CeH 1,0, G 2.45 1.08 -
7 TR B 105-54-4 CeH},0, TR - 3.14 0.11
” 8 R Tl 123-86-4 CeH,,0, FEREUR . WmHEA 3.12 - 1.32
; 9 LRI 628-63-7 C7H,,0, MRS . AR 0.21 - -
?E 10 1R Y 106-70-7 C;H140, AE. HEE 0.27 2.16 -
~ 11 LR R 142-92-7 CsHy60; AR B - 0.65 1.21
;%' 12 LI 97-64-3 CsH40; WA . iEw 0.45 - 0.11
13 TR B 2639-63-6 C1oHa0;, AT . WA 0.74 0.47 -
14 FIR MR 106-32-1 C1oH20, WA K 0.34 - -
15 C 2 5B 2198-61-0 C1Hx0, R . HOHE 1.11 3.31 0.12
16 CLRR Ol 6378-65-0 C1,Hy0, ] S e 2.14 - 0.31
17 5RO T 110-38-3 C12H,0, TEREUR . WnHEA 1.56 121 -
18 TR B 123-25-1 CsH,40,4 TR . B - 1.65 -
19 TR A% 1 H g 119-36-8 CeHO;  THIBR . BHE® . &K 1.44 - 0.36
20 R O R 1117-55-1 CsH,50, KRR 2.55 - 0.21
L) e N 16 10 11
A /N 26.71 18.00 8.20
1 Fit R 64-19-7 C,H,0, I ] B 0.11 - 231
2 TR 79-31-2 C4H;0, - 0.32 0.11
. 3 TR 107-92-6 C4H;0, FRUS 0.21 - -
i‘i 4 SRR 503-74-2 CsH,0, R . PR IR 0.41 2.15 0.25
ZZ 5 2-HIET R 116-53-0 CsH,00; Tk 0.32 y .
N 6 1E %R 109-52-4 CsH,40, ok - 0.21 0.17
,fz 7 c i 142-62-1 CeH,,0, 0.41 - 2.41
8 S BER 628-46-6 C;H,4,0, 2.58 0.31 -
9 R 124-07-2 CsH 60, 0.31 - 0.11
10 TR 112-05-0 CoH 50, - 1.45 -
YIRS N 7 6 6
AEXS & H /N 435 4.44 5.36
" 1 HEE 121-33-5 CsH;0; 0.11 0.15 0.14
}m 2 2,3- A K 1191-99-7 C,HO 0.05 - 0.25
% 3 2-2, L0 g 3208-16-0 CeH0 131 0.13 -
4 2-1F SR 0k g 3777-69-3 CoH 1,0 0.25 - 0.19
YR 4 2 3
AT B /N 1.72 0.28 0.58

G 2 S A 1
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24 AEFEMNESHETERST S
241 ERSHSMER

F3 4 BEPREAL, DL 3 ANAS ] R0 00 XUk 42 S
FEARNT & BAERE AR RR, SR SPSS 19.0 #{EA T F A4
ST BEBURFAEME>1 (W8 sy, 3l R AE(E
K7 ZTTHREE RHAE I B L3R 538 6. B3R 5 AT M, Tl
3AERA I BT siEkRIA ] 98.36%, HERHHEE AT
ARG LWL 3 FpoAS [ R T A AOEVARRE o [RIE, 2R
3ANFERGT AT R — 240 .

M 5. 6 AAHl, 51 FWAPCHM T ZTTIRE R
55.65%, FELRA T IS5 2K PR A SS9 AE B
H¥Y5 PCy BIEMHIE 5 2 FHUNPC,)M I 2 TTmHkE N
24.56%, FERBLTERSHMBMERGE, H PC, 5
BRI IEAHDE, SRR MM 5 3 WA PC)HNHT
ETURERN 18.15%, FERMLT ARSI F15
H¥5 PC; BIEMK. FL, B2, B2 MERZE AN R
EINEREREMNEZEZMEHEE,

#=5 EE3ANERTHFHEER S ERKE

Table 5 Extract the eigenvalues and variance contribution rates
of the 3 principal components

EWr FHIEAH TERE% BRI TTERE%
PC, 5.31 55.65 55.65
PC, 2.25 24.56 80.21
PC; 1.36 18.15 98.36

*6 ERSHEHEEESHEEN

Table 6 Eigenvector and load matrix of principal components
PC, PC, PC;
FRIEm . BRAT O RRIEmIR AT RRErE 2RaT
BEJ(X) 0756 0.851  0.654  0.784  0.547  0.768
Mi2(X2) 0564 0745 0256  0.451  0.553  0.678
BEJE(X) 0312 0565 0356 0578  0.725  0.874
B, 0251 0487  0.184 0354 0312 0.465

BR(UEN
(Xs)

PR

-0.318 —4.560 -0.384 -0.574 -0.168 -0.289
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HEALIR R, Yi~Ys R 3 D FE R AR (D)~(3).
Y1=0.756X,+0.564X,+0.312X;+0.251X,-0.318X5 (1)

Y,=0.654X,+0.256X,+0.356X5+0.184X,-0.384X5 (2)
Y5=0.547X,+0.553X,+0.725X;+0.312X,—0.168X5 (3)

DL 3 AN B4R 14 7 25 TR AN R, fF 3 R EL T
iR TS 2 A3 43 RO B A A TR SR, 15 3
B J5 i 3 0 A S T PE N AR 4 o Y s »=0.5565Y+
0.2456Y,+0.1815Y;, 138X 27 61553 M HEF L3R 7,
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Table 7 Results of aroma component quality prediction and
evaluation for different wine formulations

3 PR I PC, PC, PC; ZAES HA

Si 0.567 0.421 0.451 0.501 1

S, 0.245 0.354 0.314 0.280 3

S3 0.457 0.124 0.445 0.366 2
3 4 i
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