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ABSTRACT: Objective To explore the effect of freezing treatment on flavor components of Polygonatum

cyrtonema rice wine. Methods 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 Polygonatum cyrtonema rice wine made from frozen at -20°C for 7 days
and unfrozen raw materials. Results Compared with unfrozen Polygonatum cyrtonema rice wine, 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 Polygonatum cyrtonema 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 Polygonatum
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 Polygonatum cyrtonema rice wine and ethyl decanoate
had the highest OAV (999.40). According to the evaluation by the sensory panel, frozen Polygonatum cyrtonema
rice wine possessed the typical honey and herbal aroma attributes, unfrozen Polygonatum cyrtonema rice wine was
characterized by its distinctive sweet fruit and vegetable aroma. Conclusion Frozen Polygonatum cyrtonema rice
wine and unfrozen Polygonatum cyrtonema rice wine can be distinguished quickly by intelligent senses technology
(electronic tongue, electronic nose), and frozen Polygonatum cyrtonema rice wine presents a unique flavor. The
preparation of Polygonatum cyrtonema 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 Polygonatum cyrtonema and
provide ideas for the storage and processing of Polygonatum cyrtonema.

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

freezing treatment; Polygonatum cyrtonema rice wine; aroma components
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Fig.l1 Electronic tongue radar diagram (A) and PLS-DA (B) of the Polygonatum cyrtonema rice wine made from frozen and
unfrozen raw materials
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Fig.2 Electronic nose data analysis for the Polygonatum cyrtonema rice wine made from frozen and unfrozen raw materials
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Fig.3 Comparison of aromatic substances and their percentage (A) and heat map (B) of the main aroma ingredients of the Polygonatum
cyrtonema rice wine made from frozen and unfrozen raw materials
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Table 4 Sensory evaluation of the Polygonatum cyrtonema rice wine made from frozen and unfrozen raw materials (n=15)
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