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ABSTRACT: Objective To explore the compositional differences in the volatile flavor substances of 6 kinds of
Miao rice wines and compare their volatile flavor qualities. Methods Volatile compounds of 6 kinds of Miao rice

wines (MJ1-MJ6) were analyzed by headspace solid phase microextraction-gas chromatography-mass spectrometry,
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and the aroma qualities were compared using principal component analysis. Results A total of 99 kinds of volatile

flavor substances were detected in the study, with significant differences in content and composition among the

samples, among which 11 kinds of common substances such as ethyl decanoate, isobutanol, ethyl hexanoate and

isoamyl acetate constituted the basic flavor of Miao rice wine. MJ1 to MJ6 contained 12, 7, 4, 7, 4 and 11 kinds of

unique substances, respectively. The top 3 most abundant substances varied from sample to sample, but were mainly

esters. In terms of substance categories, esters and alcohols dominated the volatile flavor substances of 6 kinds of

Miao rice wines. Principal component analysis showed that alcohols, aromatics, esters, olefins, acids and other

substances were the key factors affecting the aroma quality of rice wine, with the best aroma quality being obtained

for rice wine MJ6. Conclusion This study clarifies the characteristics and differences of the aroma substances of 6

kinds of Miao rice wines, and provides an important reference for the development of the Miao rice wine industry.

KEY WORDS: Miao rice wine; non-targeted metabolism; volatile compounds; common substances; comprehensive

evaluation
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Fig.l Volatile flavor substances heatmap in 6 kinds of Miao rice wine

A B
1200
1000

800

600

T/ (ug/g)

400

200

MIl M2 M3 M4 M5 MI6 MIl  MI2 MI3 M4 MI5 M6
415 51
Pl 2 B GRORT P e M XU 4 i 21 1

Fig.2 Composition of volatile flavor substances in Miao rice wines



54 B b % A IR S

%16 &

F(T ). HERG . LESE Ry, BEEG R, B
(1 By, A1 Fin) S HABZE (3 Fi); MI6 FERLAS Hi Y 43 R
KRR PERIS(1S FNFREIEISAT B Hedm, BRANA
BB Py D56 Rl kR Fiy . BEZRQ Fh)
R A Tl GG, ASTRKIRE S 5 & 1k B3 e
R FAAE 22 S, b IR e 2B S b s R S
O, T . B DA A A A A I R L T 5
25 b, 6 BRI RE S R A AR B E 25 MI2
1 MI6 KA YR, T MI4, MJ5 F1 MJ6 WK H R
B, (ERFEENRE, BRSMEZEY AT A S
VE RO R IR AL A AE . B dEE, BeS B PnidE s
JEAR U e TR S e AR S . Hoh, e EE AR
W22 55 B 2SI , 2 B0 R A R R ARAE ;1T R
B g TR T A 4 T 28 EA S S AR (i LR LT L
ZANERZE ) TR KU ) 2 BEAT R TRk, BRI R &

Mj2

)
% E
> Ny

=

&

HA A NG Hep, RS Ame A % m B 3
1B, REMSAEACMRMRE T s, Mo 2e ) i # R
B TG PR (R, X IR AR AN TE 2 i 1A 28 Hpoteh 8 A XUk
FEAE B TR BN S LA B 2 FL AR ekl
22 FAEEKEHEMEFTELMYRS T
LN 6 FE GO HE &M 1 He Ao Hr, R
L EH 11 BEREE XK B 3A), 46 2 FhEEZE . 5
FIERZS 1 FEIRIE 1 FIEES 2 ALY ax kgt
B A HE MI1T~MI6 H AT 805 R 23.72%.75.84% .
86.85%. 50.26%. 45.73%F1 46.19%, K&/}, T 18 53K i 5t
REXBRFHE . (EAFE RIS, BT A RS P2
A o, JUHTE MJ2. MI4, MJS Fi MJ6 Hr, Hio &
BERTHMIE RS (E 3B), EHIZLAYXTE R K
WS R R B DMk, HeAh, A5 R SR B R

s 2B o ° e
At (ng/g)
SR 1
e 160
LS 240
CRZ B 320
VPR
SR L
LA
FilEk 45
2- - 1-Jt
SNSRI O
MJI MJ2  MJ3 MJ4 M5 MI6

Wit/ (ng/g)

10.00 4MA
I goo [ M

A FBRIEL B SHAYBSHE; C. HaYBis i,
P36 Rl ORI i AT AR AT H4 R4 XUBR ) B 3 B

Fig.3 Analysis of common and unique volatile flavour substances in 6 kinds of Miao rice wines
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Table 1 Eigenvalues and contribution rates of
principal components

EBOY  RRE O TETRE% R ETTRER%
PCI 4.302 47.797 47.797
PC2 2.539 28.212 76.009
PC3 1.367 15.190 91.199

TG R R A 14 53 i R T Bl AR S3 A R R
fAS T AR 0L Bs 2ead ek b HU R, 45 I
BB PR ST, X — Rt B T S AR UE b B A
B R F I EBR N o 3 A FER AT RETE LR 20 275
SIHTER 1 ORI 2 MEHRTTAL 1 BB ETTECR N
47.797%, ZEMSr ERIM TR | J5 AL BRI AR
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AR AR KURARFAE HL A 0 i o 55 2 F2 40 19 U 22 Uik
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BTGy, B Fio Fo B P ARERIX 3 A F R 91353,
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Table 2 Loading matrix of principal components

- PCI1 PC2 PC3

(V) ISEREIEY ¢ BT (Un) ISEREYIEY ¢ BT (Us) ¥4 R A
B 0.409 0.849 -0.318 —0.506 —0.084 —0.098
R 0.419 0.869 -0.123 -0.196 0.369 0.431
2 0.203 0.422 0.484 0.771 0.373 0.436
T2k -0.120 —0.248 0.506 0.806 -0.400 ~0.468
ES 0.403 0.835 0.249 0.397 —0.150 -0.175
PSS 0.200 0.414 0.564 0.899 0.103 0.120
e 0.403 0.836 -0.090 —0.144 0.292 0.341
[irEs -0.326 -0.676 0.073 0.116 0.477 0.558
Aty 0.361 0.749 —0.026 —0.042 —0.461 —0.539
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Table 3 Comprehensive score

FE i I F Fs Fy H4
MI6 3.06 —0.64 1.62 4.04 1
MJ4 0.58 2.32 -0.93 1.97 2
MJ1 -1.79 1.43 0.76 0.40 3
MI5 0.80 -0.06 -0.51 0.23 4
MI2 0.16 ~1.83 -0.77 —2.44 5
MI3 281 -1.22 -0.16 -4.19 6
3 & i
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