5144 510 £k I 2 AR I 2 4R Vol. 14 No. 10
2023 4E 5 H Journal of Food Safety and Quality May, 2023

LT BE B RN T00 2 [ AH T 2 B - £ - s vk
A3 M JEURHA TR A0 BN B0 RS K T8 XU B3 1) 52 1

FiEE, M F, BE&F, BHE, PR, FLA, B, & 3, J6R4E
(PEM R T i 2 bl TR e, WP 550003)

W N B BOCEORS AL R R BRI KR SRR . R B L R TS A
i A% HL - S0 FH (7§ - 5T 3% 3 (headspace solid-phase micro-extraction-gas chromatography-mass spectrometry,
HS-SPME-GC-MS)HUZE TN TP 20 87-20°CH TRAL B 7 d 15 AP VA b 0 A 0 T i 0 09 100 1 W P A
PEFURS . SR SAS VR BRI L, P PR OORT I A9 ik . ek elek ek, Bk IR, &fk
(8 B G ot 2 7 A, (LSRR R BRI AT, ﬁﬁlbfcﬁwr{.tji'; WL B B 8 2 B v R SRR A A A RS
FRWIE AT, WAL VR AR AR MR LA . PR KEELEAE N . HS-SPME-GC-MS #(i 5)
B 5815 ¥ VR DR AT b J5E S 40 I (R 0 5 R A, A G R S o R, ARG I 30 P S O
A S T SR R G ¥ VR ORI “URR 15 FE (i (odor activity value, OAV)=1 (19I5 16 fp, HpT
it 2. B850 OAV ik i5(264.92), MRS R OAV=1 (9IRS 20 F, b S8AEZ B50Y OAV H55(999.40);
BT /DLF I A5 R R, ¥ R U ORI S B Y %) A R ] A v R TR T ) R R S AR Y
GERAAE T R WREER TR T T ROBOR al PR R B4 H P R A AR VR A DRI, 1 HRAL
VR ORI BT A O MR U DURS . TR P e A R T SRS K ] S R RO R IR R £ G R AT
ARGERR, R ETHE YRR TR L

FWIA: FREEVE D% AR B URT - U s S URARF, SRR, KU

Analysis of the effects of freezing treatment on flavor components of Polygonatum
cyrtonema rice wine based on intelligent sense and headspace solid-phase
micro-extraction-gas chromatography-mass spectrometry

DONG Fa-Bao, YANG Xue, TIAN Qian-Feng, TANG Wei-Yuan, LUO Shun-Ling,
LUO Wen-Jie, FENG Wen-Juan, PENG Jing, LIU Xiao-Hui’

(College of Food and Pharmaceutical Engineering, Guizhou Instituie of Technology, Guivang 550003, China)

EEWE: BT 2 O RIS SshIi H (XIGC20190024 . XIGC20190023 ), tb [l Tkl e 7 980 14 729 81 74 o2 I o o 0 0 5 il A
G F(201810006) ., 5 2705 3 AR B b 0 3 6l 477 T URALI H (2021SCIZW04 , 2022SCIZWO3)., 5 H BR 125 g 07T 0 el 5 i
FE AT H(2022KC8Z06)

Fund: Supporied by the Guizhou Institute of Technology High-level Talents Research Project (XJGC20190924, XIGC20190923), the Light Industry
Key Laboratory of Solid State Fermentation of Luzhou-Flavor Liquor of China (201811006), the Innovation and Entrepreneurship Education Research
Project of Guizhou General Undergraduate Universities (2021SCJZW04, 20228CIZW03), and the Education Teaching Reform and Research Project
of Guizhou Institute of Technology (2022K.CSZ06)

SEIEPER: AWeRE, 14, @leEE, SRRy A s s e B T AR, E-mail: xiaohuiliu0908@ 163 .com
*Corresponding author: LIU Xiao-Hui, Ph.D, Associate Professor, College of Food and Pharmaceutical Engineering, Guizhou Institute of
Technology, Guiyang 550003, China. E-mail: xiachuiliu0908@ 163.com



108

W, e BE TR AR RIS AR - UM (o - AW I e R b R

41

0 35l

ABSTRACT: Objective

cyrtonema rice wine. Methods

To explore the effect of freezing treatment on flavor components of Polvgenatum
Electronic tongue, electronic nose, headspace solid-phase micro-extraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS), and sensory panel evaluation were used to analyze the
flavor and volatile aroma components of Polvgonatum cyrtonema rice wine made from frozen at -20°C for 7 days
and unfrozen raw materials. Results Compared with unfrozen Polygonatum cyrtonenma rice wing, the bitterness,
aftertaste-bitterness, astringency, aftertaste-astringency, and aftertaste-umami of frozen Polygonatum cyrtonema
rice wine had no significant changes, however, the umami and saltiness decreased and sour taste increased.
Electronic nose analysis showed that the volatile aroma of frozen Polvgonaium cyrionema rice wine was dominant
by aromatic substances, while the hydrogen, broad-methane, and methane-aliphvolatiles were the majority in the
unfrozen Polygonatum cyrtonema rice wine. HS-SPME-GC-MS data analysis showed that the types and content of
esters in frozen Polygonatum cyrtonema rice wine increased, the types and content of alcohols decreased, and
aldehydes and ketones were not detected, which was consistent with the electronic nose data results. The results
showed that 16 kinds of essential aroma compounds with OAVs=>1 were identified in the frozen Polvgonatum
cyrtonema rice wine and ethyl butyrate had the highest OAV (264.92), whereas 20 kinds of essential aroma
compounds with OAVs>1 were perceived in the unfrozen Polvgonatum cyrionema rice wine and ethyl decanoate
had the highest OAV (999.40). According to the evaluation by the sensory panel, frozen Polvgonatum cyrtonema
rice wine possessed the typical honey and herbal aroma attributes, unfrozen Polvgonaium cyrionema rice wine was
characterized by its distinctive sweet fruit and vegetable aroma. Conclusion Frozen Polvgonatum cyrtonema rice
wine and unfrozen Polygonatum cyrionema rice wine can be distinguished quickly by intelligent senses technology
(electronic tongue, electronic nose), and frozen Polygonatum cyrionema rice wine presents a unigue flavor. The
preparation of Polygonatum cyrionema rice wine made from raw material with pre-frozen treatment can be used as
an effective way to broaden the deep processing and comprehensive utilization of Polyvgenatum cyrtonema and
provide ideas for the storage and processing of Polygonatum cyrionema.

KEY WORDS: intelligent senses; headspace solid-phase micro-extraction-gas chromatography-mass spectrometry;

freezing treatment; Polygonatum cyrfonema rice wine; aroma components
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Table 4 Sensory evaluation of the Palygonatum cyrtonema rice wine made from frozen and unfrozen raw materials (n=15)

- i i | Ao i A

HEE b B R BV AR
Shau e, HEE, A £.2340.15 R, S, HAEF 8.35+0.17"

S N

T TR, Jf;_ﬁ;#*ﬁmﬁ]‘ 25.0040,48° T efib, SR FATDN, LRF 27.00:0.30°
_— Tl WM T, Ik sE 0, SRS . FA, BRI, [EFIO, mEEhE P, .
Y e 34.27+0.27 . 36.33+0.36
R E WG E, RFEL, RAEREE 16.53£0.21* R E, REHEE, HEARE 14.130.33"
&1F 4T ! 84.03+0.70° ! 85.8120.61°

e [IFIA R] A5 PR 2 5% B3, P<0.05; /F b ki,

3 iS5t

AT R H B BERE G iR A L R,
HS-SPME-GC-MS, [50S84 K i1 i ok 45 2 v & Ul
AR, BRSO, b R R I Y SR Ok T R A
TR I RN, R R O T A B TRRAT 9 UM
fE, WRZERTOEE S, HLAERER, @il 7
TR TSR, nl o PR R R I T R Ay B
HS-SPME-GC-MS 5550407, ki o U 007 8 07 7 e JRLS
V472 LR P e e 9 A IR A0 T 1 215 00 o ) it R 5
BEIAT O, SRR AR O £ B R JE N
LA FRTES MR T OAV 2 20,34, W T A6 (g
FAEE T, R SR R,
A BE 5 IR R AL BRI T SRS ¥4 o 37 (b SR it T
A Y A SR, S R AR R PR i Y R TR

HOAV=1, BT T V3 R R SRR I Y 55 24 7 R AT
mH, RN — R AR, F1ETiIr 4R, B
AU PR AT, FE— R R E AT T MR B R
RILLIRETE . ESh, ¥V eORN TR AT ) DL k- L-
PR, TRV R b MR e A R, L SR
AR % e Ak LS P O L B — B S 5
T, VR EORT T A AR AL TR VR AR, RTHE S
2 VR Ao R I B YAV 4 R S L P e 2y
HEATR, HEM R P2 7E — e R b 5 IrUR R e T
H SRS, REERIRER SR, e i b 3 o vl g (il
R A B AU MR, AT BOE T A b RUB
PR RS B A YR ORI A T R I R U,
{EL S A Sk T SO AP B A VR DO I B R A, R
ST O 3 Ao O R R RS g 0 g R
R AR AT S R



48

£k 5 R AR W A

14 %

£ LTk, SR IR S R Ak R O A R ORI af i

Sy BRI RO 6 BORE TR0 TR R AT B O BRI
137 2 2 4 ek 2 0 L 24 Y ) VMR T — S U R
ERAE, [ E O RS O (i e A S T R

&2

[

121

[31

141

[51

[6]

7

[#]

19

[1o]

HedeilE, PR, BURR, % SENRMSEEIE | S B
ZEGM, 2022, 49(51); 201-202.

ZHANG JX, LI JL, CHEN S8, er al. A new Polgonatum cyrtonema
cultivar *GuiDuohua 17 [J]. Acta Hortic Sin, 2022, 49(51): 2001-202.
FLERME, TR, TRERS, R (RERETLAHS ST R —— L
Ak ], P s, 2021, 40(9): 225-230.

KONG BM, WANG XR, ZHANG IM, er of. Analysis of health alcoholic
drink cognition and consumption hehavior——Taking Shandong market
as an example [1]. China Brew, 2021, 40(%): 225-230.

HEH, T, FRE, RN EEMTEMED. SRS
2018, 39(20): 108112,

SONG Y1, GUO T, LI IX, er af. Main fermentation technology of
Polygonari rhizoma wine [1]. Food Res Dev, 2008, 39(20); 108112,
TEH, WitpE, L S AERERYSR R S A BAT A PR R
[, rPiE R, 2020, 39(4): 40-44,

WANG T, PEI HS, WANG M), et gl Dynamics and antioxidant activity
of fermented Polygonatum sibiricum nice [1]. Chin Brew, 2020, 39(4):
4044,

LEE 8, 10 K, JEONG KJ, er al. Freezing-then-aging treatment improved
the protein digestibility of beef in an in witro infant digestion model [1].
Food Chem, 2021, 350: 129224,

ANFpl, SRARTE, WL, . GURLP bR AR 0 0
B[], AR SRR S, 2021, (3): 30-33, 40

LIU RW, ZHANG JX SHANG Y, er al. Effect of freezing treatment of
‘Eeolly” grapes on the wine quality [J]. Sino-Overseas Grapevine Wine,
2021, (3): 30-33, 40,

sk, ORI, SF. GUISH i AR L b 0 R
SE[I]. R S, 2021, (1): 1418,

ZHANG JX, ZHANG JX, SHANG Y, er al. Effect of mw material
freezing treatment on the quality of *Pinot Noir” wine [J]. Sino-Overseas
Grapevine Wine, 2021, (1); 14-18.

SEETA. IR AR PR R £ ST R A R [D). Hea: POkfetk
FHERE, 2001

ZHANG HN. Study on the effect to the quality of dry red wine by freezing
treatment [D). Yangling: Northwest Agriculiure & Forestry University,
2011,

Ry, BEER, F5, 5 i s T R WER]. ST
AL, 2015, 36(6): 166-170,

SHI CI, LV YF, DU J et al. Study on fermentation technology and its
flavar of bayherry wine [J]. Sci Technol Food Ind, 2015, 36i6): 166170
B, AR, WOMER, . CETRGHRIERNE T AEEE).
AR ELE, 2018, (1) 73-75, 79,

LIANG 5Y, CHEN CJ, TAN HC, et al. Production of semi-dry litchi wine

[t

[12]

[13]

[14]

[15]

[16]

[17]

[1%]

[19]

[20]

[4). Liquor-Making Sci Technol, 2018, (1): 73-75, 79.
demb, R, MR, W, SRR 4 T2 A A A M e
WAL FHE, 2018, 34011): 185193,

ZHU YT, MI SX, CAL Y), et af. Companison of the quality of litchi wines
produced through three different winemaking processes [T]. Mod Food Sci
Technol, 2008, 34(11): 185-153.

JRAEfE, e, TENE HS-SPME 555 GO-MS 1B i = 5L
IREIRI[T]. AREEEEE, 2006, (8): 113-118.

ZHOU LH, MOU DH, L1 Y. Analysis of the effects of freezing on the
aroma of Cerasus itz by HS-SPME-GC-MS [J]. Liquor-Making Sci
Technol, 2016, (8): 113-118.

SRS % A B R T AT RIS R (R (D). $EPR: i1
HAE, 2021,

GUO B, Changes of brewing technology and antioxidant activity of frozen
mulberry fruit wine []. Shenyang: Liaoning University, 2021,

EVE, W, RN, OF FURETE R SR R L S
FEiRHE B T S 4 R b A ). frdn Rl 2022, 47(3): T7-8S.

LI WW, GUO B, JIAD YH, er al. Analysis of physicochemical properties,
antioxidant activity and aroma formation of frozen mulberry wine during
fermentation [J]. Food Sci Technol, 2022, 47(3): 77-85.

WL, AoH, AR, S A EUY AR BHEEUR SR A R
W[1]. bk Ll B, 2014, 35(19): 335-339.

LIU DY, ZUO Y, QI F, ef al. Impact on the fermented wine quality of the
different treatments on mulberry materials [J]. Sci Technol Food Ind, 2014,
35(19): 335-339.

S, ERAR), RF3E, W 0 AR R AL (5 TR DPPH i
BEAR AR, Frdb Tl 2015, 36(6): 109-112,

LV JN, QIU LL, LIU ZL, et al. The guality of blueherry ice-wine and
blueberry wine and DPPH clearance rate [J]. Food Ind, 2015, 36(6):
109-112.

S, V-V R R R G A PR THEID). M i
KA 2018,

ZHANG FF. Effects of freezing-frozen storage and thawing methods on
quality of blueherry [D]. Jinzhou: Bahai University, 201,

AR, flldr e il e i B b e 0 i i A BE W D).
e bl R, 2018,

WANG LX. Effects of red raspberry varieties and their production sites on
aroma components of raspberry wine in Hebei Province [D). Shijiazhuang:
Hebei Agriculiural University, 2018,

HEE, F=WA, (TRE, . WS IE AR R R R AT
[T]. €045 Talk, 2021, 42(12): 160-165.

ZHANG X, JI MY, REN HR, er al. Optimization of the fermentation
process of frozen fig fruit wine by response surface methodology [1]. Food
Ind, 2021, 42(12): 160-165.

P, SENER, WARIE, A R R R A AR At
SRR mALT]. o S EERLEL, 2022, 58(1): 97106,

LI ¥, MO HR, HUANG MZ, e al. Comparison of volatile components
in Kosa roxburghii Trattat different altitudes and picking penods [1]. Food
Ferment Ind, 2022, 58(1): 97-106.



5 10 1 W, e BT R AR RS R R BRSO - R T AT IR R AR R 49
[21] RUBERE, B9, R, S 3 R AL A SR i i WIS P LI IM, MA LY, YANG LL. Iee wine and its production technalogy [J].

[22]

(23]

[24]

[23]

[26]

1271

(28]

AR AR, T A R M, 2022, 13016): 51535161,
LIU XH, YANG X, TIAN QF, et al. Analysis of antioxidant activity and
flavor substance in Polvgonanan cyrtonema wine fermented by 3 differemt
of yeasts [1]. 1 Food Saf, 2022, 13(16): 5153-5161.

LIAO XL, YAN JN, WANG B, ef ol Identification of key odorants
responsible for cooked corn-like aroma of green teas made by tea cultivar
Zhonghuang 17 [J]. Food Res Int, 2020, 136: 1093535,

LAN T, WANG JQ, YUAN QY, er al. Evaluation of the color and aroma
characteristics of commercially available Chinese kiwi wines via intelligent
sensory technologies amd gas chromatography-mass spectrometry [1]. Food
Chem: X, 2022, 15: 100427,

HEILNY, GERA, RUHEAL, . TETH AR TR R
FWEE). P EE, 2022, 4103): 155-162.

PENG HB, LI L, WU JH, et al. Classification method of sirong-flavor
Baijiu base liquor based on electronic tongue technique [J]. China Brew,
2022, 41(3): 158162

TIGGEMANN L, BALLEN SC, BOCALON CM, ef al. Electronic nose
svatem based on polyaniling films sensor array with different dopants for
discrimination of artificial aromas [J]. Innov Food Sci Emerg Technol,
2007, 43: 112-116.

10 T T A I e O e B K e 8T B L B
EAHT[]. T H A, 2021, 62(2): 71-75.

CHEMN FY, ZHANG JX, WANG L. Correlation between brewing process
and volatile aroma characteristics of Vidal ice wine in Eastern Foot of
Helan Mountain [J]. Ningxia Agric For Sci Technol, 2021, 62(2): T1-75.
W, oW, E&, %, AR 2 ek u R T ks e
BEWL]. MERFELEE, 2010, (4): 48-51.

PEI GR, LI JM, WANG L, et af. Effects of different freezing method on
the quality of icewine grape and icewine [I]. Liquor-Making Sc1 Technol,
2010, (4): 48-51.

FRCE, CHEHHE, B, RS A TR D] AR, 2005,
(11 3541,

(29]

(30]

[31]

(32]

Global Food Ind, 2005, (11} 39-41.

MORENO-PEREZ A, VILA-LOPEZ R, FERNANDEZ-FERNANDEZ JI,
et al. Influence of cold pre-fermentation treatments on the major volatile
compounds of three wine varieties [1]. Food Chem, 2013, 139: 770-77
SEIIG, B0, WL, FF PETHCR B AR S B T
PR SEep B 25, 2018, 13(4): 1025-1029, 1034,

ZHANG LY, LI YW, LIN HER, er o/ Commercial types and modem
pharmacology study progress of Bormeolum sytheticum [T7]. World Chin
Med, 2018, 13(4): 10251029, 1034

YANG X, ZHAQ F, YANG L, ef al. Enhancement of the aroma in
low-alcohol apple-blended pear wine mixed fermented with Saccharmmces
cevevisiae and non-Saccharomyces veasis [1]. LWT, 2022, 155: 112994,
VR, R, BRI, SR SR ELAY DRI O R T
RATHELT]. Tl Bl 2021, 49014): 4549,

LIAQ C5, YE W, ZHOU JJ. Analysis of optimal harvest time and
processing methods of Polvgonatust sibiricum based on literature [T).

Jiangsu Agnic Sei, 2021, 49(14); 4549,

(riEsm 4 # W F ¥4

{E& & Ir

WEE, #HF, TEMRTEAESR
A R .
E-mail: fabaol1234{@163.com

NEENE, ¥, BHE, EEHARAE
FFEBEREAREFEEEM TR
E-mail: xiachuilin(908@163.com



