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Analysis of Volatile Components of Kombucha in Different Regions

WU Xiaoya', ZHANG Yue', ZHANG Wei', TIAN Wenxin', WANG Peng', ZHANG Baoshan',
Y g
ZHANG Haisheng'?, ZHAO Yu"’

(1.College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi'an 710119, China;
2 Key Laboratory of Se-enriched Products Development and Quality Control, Ministry of Agriculture and Rural Affairs,
Ankang Selenium-rich Product Research and Development Center, Ankang 725000, China)

Abstract: In this study, headspace solid phase micro-extraction (HS-SPME) combined with gas chromatography-mass
spectrometry (GC-MS) was adopted to separate and identify the volatile components of Kombucha by using polar column
DB-WAX. Then, odor activity value (OAV) combined with stoichiometry was used to explore the volatile substance
composition and characteristic differential substances of Kombucha in different regions. The results showed that there were
significant differences between the volatile substances of Kombucha in different regions. A total of 56 kinds of volatile
substances were detected, mainly alcohols, acids, esters and phenols. The OAV results showed that 32 kinds of substances
contributed to the flavor for Kombucha (OAV = 1), the OAV of ethyl isovalerate of Kombucha in different regions was
highest except for Urumqi and Weihai, it might play an important role in the flavor composition of Kombucha in different
regions. Furthermore, with partial least squares discrimination analysis (PLS-DA), 17 variables with importance values
greater than 1 as differential markers were identifed. By integrating the results of OAV and PLS-DA, a total of 14
characteristic compounds of Kombucha were screened out, namely 3-methyl-1-butanol, 2-ethyl-1-hexanol, phenethyl
alcohol, nonanol, acetic acid, 3-methylbutyric acid, caprylic acid, ethyl acetate, isopentyl acetate, ethyl caprylate, ethyl
phenylacetate, furan formaldehyde, 2,6-di-tert-butyl-p-cresol, and 4-ethylphenol. The research results will provide
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theoretical reference for the standardization, high-quality production and construction of characteristic brands of

Kombucha.

Key words: Kombucha; gas chromatography-mass spectrometry; different regions; volatile components; partial least

squares-discriminant analysis; characteristic aroma
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Table 1 Qualitative and quantitative results of volatile components of Kombucha in different regions (ng/g)

£k L7151 ROFFE/SCHR @ JAE e W R LB Hepk Kb o @A [EEA

C eSS

Cl 3-FISE-1-T R 1247/1237  RILMS  1494.15£65.05  4639.67+29.01  957.15+114.13  1914.03+51.20 2005.26+185.56 2645.44+50.56 2.5740.12  3661.62+276.69
2 2-Pi - MS 56.42+5.28 46.57+3.15 - - - - - -

c3  RAFFREE LY - MS 163.07+21.38  91.63+10.29 101.58+7.67  317.57+57.31 - - - -

c4 2-T:fE - MS 31.16+2.90 - - - - - - -

cs 2-2Hk-1-CL B 1525/1522  RI,MS 80.96:4.23 163.74+4.48 83.48+2.70 - 64.09+2.15  8313.34+19.29 - 58.25+3.62
C6 TR 1557/1549  RILMS  142.13+8.11 - - 250.21+2.01 194.18+7.55 431.67+6.17 - -

c7 L-ifif A 1649/1651 RI.MS  239.43+4.17 61.73+5.23 458.48+8.36 - - - - -

c8 alpha-fA {1 - MS 151.45+14.67 - 12510656  231.95+10.82 73.35+7.32 103.16+4.19 - -

9 A 1900/1912  RILMS  44543+4.83  1270.47+2.95  843.8463.95  1349.03+42.68  711.99+91.41  1074.75£62.66  254.37+4.67  2146.86+182.52
Ccl0 BT B - MS 44.82+4.77 39.89+0.19 127.24+4.08 - 26.01+4.35 - - -

cll B 906/900  RILMS  1334.8+88.90  404.38+18.39  390.27+387.44 29745.77+646.13 14570.05+746.18 30371.18+621.43 1331.18+79.16 21720.71+671.73
c12 2-Th- 1 - MS - - 117.68+5.77 - - - - 48.02+4.26
c13 2- AL - MS - 237.77+12.98 - 227.30+6.09 - 222.96+2.91 - 182.24£16.51
Cl4 ECRE 1364/1371  RI.MS - 127.57+2.11 - - 47.28+2.47 - - -

cls Yo 1565/1561  RI, MS - 65.42+9.60 - - - - - -

cle ER 1665/1668  RI. MS - 103.15£12.75 - - 300.80£15.79  425.22+29.93 - 83.47+4.51
c17 JVRERE - MS - - - 122.02+5.07 32.79+3.12 - - 76.85:4.16
Ci8 S22~ - MS - - - 68.17+3.72 - - - -

C19 3-Fgk-2-CL - MS - - - - - - 146.84+5.95 -

C20 6- k- 1- P - MS - - - - - 557.27+47.42 - -

21 5-LHk-2- P - MS - - - - - 113.24+28.22 - -

22 1o figi - MS - - 73.92+1.77 - - - - -

S [[rZS

Sl LR 1458/1460  RI.MS  7646.17+127.59 17194.52+481.23 35874.82+153.73 14185.25+150.93 11283.22+208.87 14050.22::565.88 25958.86:+918.84 20431.72+307.55
S2 2-FI LN R - MS 79.13+2.28 464.74+1639  182.3145.72 156.44:+5.88 - - - 172.38+5.62
S3 3-HIET R - MS 584.75:43.70  4623.79+256.66 3579.84+290.04 809.61:16.15  706.71£59.97  808.12£63.54  1306.17+70.88  2146.46+68.73
S4 FR 2086/2089 RI.MS  690.74+141.06  43.15+1.25 126.89-+3.88 - - 845.09+21.52 - -

S5 C 1828/1827  RI.MS - - 89.64+2.09 - - 257.21%12.77 - -

S6  4-F k2SR - MS - 66.14+2.76 - - - - - -

z [[FES

Z1 LWL BR 898/891  RILMS  12330.73+206.42 39387.18+664.82 27916.21:985.52 26319.06:379.36 12544.15£669.16 27510.56+229.48 - 19840.95+736.82
72 2-MET R OB - MS 61.06+3.99 154.42+6.53 - - - - - -

73 ZRSIRER 11041112 RILMS  614.20+21.38  3851.04+107.94 1460.44+68.66  902.61+56.02  723.41+56.49  1911.01+54.58 - 2171.39+65.46
74 IECHR B 1243/1246  RILMS  189.6322.05  621.77+94.11 - 62.15+3.21 36.86+4.61 355.14+36.37 - 61.74+4.68
75 FLMRLBR - MS 42.20+5.67 196.21+3.21 - - - - - -

Z6 TR T 1445/1441  RILMS  600.85+40.74 - - - - 126.4144.22 - -

77 SRS IR iR - MS 37.37+4.90 69.46:1.83 - - - - - -
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78 KRR 1786/1779  RILMS 3147121020  731.72434.46  432.61+5.02  965.61£15.92  161.57+7.92 401.17+4.07 79.78+0.73 276.99+20.23
79 LA LB 1795/1801  RI, MS 73.57+2.34 4381541624  447.21£19.69  286.39+4.50 134.17+8.72 281.41£8.28  148.15+12.71  424.12+18.85
710 SRR LR 1060/1064  RI.MS 38124539  1253.42+59.19  260.07+16.41  406.76+7.28 148241273 412.89422.85 - 219.77+4.55
Z11 TR - MS - 80.74+6.26 - - - - - -

z12 TR IR g - MS - - - 81.52+2.87 - - - -

713 3-WKmiH R AR - MS - - - - - - 146.15+9.09 -
Q 2

Ql R 1397/1400 RILMS  97.50+15.38 52.05+4.04 - 350.56+3.28 64.77+3.69 486.53+7.07 37.53+0.88 53.67+3.94
Q2 2.5-THILIEHIEE - MS 435.65+38.82  430.7£11.55  454.41£17.68  267.31+7.74  33529+21.66  175.10£4.59  1487.23+127.39  200.02+7.75
Q3 SRS - MS - - - 220.08+3.32 - 310.64+28.45 - -

Q4 IR 1534/1530  RI. MS - 104.78+1.22 231.03+7.56 - - - 705.59+7.18 69.74+8.11
Qs A-TH LR - MS - 101.23+9.29 - 190.76+20.48 85.41:6.89 116.05+12.59 - 59.76+4.82
Q6 kg PPV - MS - - - - - - 16157.25+249.55 -

Q7 5-FH B g - MS - - - - - - 264.4146.93 -

Q8 2,6-HIILARIIEE - MS - - - - - - 55342.1+260.03 -

Q9 5-3% FH S peE - MS - - - - - - 166.65+4.12 -
F [ES
F1 2’6@1%?% - MS 1766.20£76.65 1846.08+53.80  1791.56+7.47  766.29+38.66  1622.11+89.21 - 1536.26+223.05 1786.96:121.39
F2 4-Z Iy - MS 766.18+112.32 - 164.64+6.93 - 61.52+1.73 420.09+6.36 - -
F3  24-TRUT KR - MS 237.5£30.24  210.64+20.08  273.44+15.65  323.76+13.82  481.66+33.33  343.01+11.08  5438.37+96.02  202.53+8.01
F4 I - MS 550.09+2.95 - - - - - - -
T [{EES
Tl 35 H-2-T T - MS - 123.8347.06  444.23138.48 68.80+8.32 126.78+11.79 - - 161.48+2.72
T2 RO - MS - - - - - - 565.59+20.64 -

TE: —FORHEY FTRICHET TS SORAIN 3 RUSCHRE R I T https://webbook.nist. gov/& i P2 .
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Fig.1 Heatmap analysis of volatile components of Kombucha in different regions
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Table 2 OAYV and aroma description of Kombucha aroma substances in different regions
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RS 27.92 175.05 66.38 41.03 32.88 86.86 <1 98.70 WRFER
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SR LR 886.60 291493 60481 94595  344.65  960.21 <1 511.09 KEE
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