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Abstract: For the purpose of establishing a theoretical foundation and experimental support to improve the utilization of wine pomace, the
phenolic compounds in mulberry wine pomace were analyzed by high-performance liquid chromatography coupled with quadrupole
time-of-flight mass spectrometry (HPLC-Q-TOF-MS). Ultimately, a technique for qualitatively analyzing the phenolic chemicals in the Yunsang
No.2 mulberry wine pomace was developed. The ZORBAX SB-Aq (2.1 mmx100 mm, 1.8-Micron) chromatographic column was used in liquid
chromatography, whereas an aqueous solution of acetonitrile and 0.1% (V/V) formic acid was used as the mobile phase for gradient elution.
Furthermore, an ESI ion source was utilized for mass spectrometry detection in the negative ion mode. In total, 14 phenolic compounds were
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detected in the Yunsang No.2 mulberry wine pomace. Additionally, standard samples were analyzed by high-performance liquid
chromatography (HPLC) as a control to quantitatively determine the polyphenols detected by HPLC-Q-TOF-MS. The composition of phenolic
substances in mulberry wine pomace was found to be similar to that of mulberry fruits; however, the contents of each phenolic compound were
lower in the former. Among the various types of anthocyanin phenols, pelargonium-3-glucoside exhibited the highest content (718.30 pg/g),
meanwhile, catechin was the most abundant non-anthocyanin polyphenol (1 805.87 pg/g). These findings indicate that mulberry wine pomace
has a high content of phenols and has the potential as a raw material for developing healthy food.

Key words: mulberry wine pomace; phenolic compounds; high-performance liquid chromatography coupled with quadrupole

time-of-flight mass spectrometry (HPLC-Q-TOF-MS); ESI ion source; high-performance liquid chromatography (HPLC)
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Fig.1 Total ion current diagram of polyphenol extract of
mulberry wine pomace in negative ion mode
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Table 1 Identification of polyphenolic compounds in mulberry wine pomace by HPLC-Q-TOF-MS

g ARERE . A #B5F BHERT RFE RE/
5 NI = . - A
5 inin  Bimin 21 aTE (m/2) (m/2) BF(ms)  (mgke) ot

134.0391; 134.038 5 L

1 1.045 1.032 CioH1g04  194.0579  193.050 6 1780295  178.060 1 11.90 Ferulic acid

2 6.210 6.118 CisHi406  290.0790  289.0717 109.0325  109.0311 2.90 Catechin
169.0152; 169.018 3; . .

3 6.367 6.305 CnpH ;3O 442.0900  441.0827 2800727 2890729 0.02 Epicatechingallate

4 7.422 7.381 CyyH,0; 228.0786  227.0713  185.0586  185.066 9 8.70 Resveratrol

5 7.737 7.707 C,HeO, 154.026 6  153.0193 109.0308  109.030 4 0.02 Protocatechuic acid
173.0456; 173.0447,

6 10.214 10.205 CigHig09  354.0950 353.0878 179.0353; 179.0382; 0.02 Cryptochlorogenic acid
191.0563  191.056 6
135.0459; 135.0429; .

7 10.259 10.252 CiHisO9  354.1103  353.1030 1910560  191.061 8 0.02 Neochlorogenic acid

8 10.551 10.497 CoHgO,  180.04225 179.0349 135.0439 135.0498 0.02 Caffeic acid

9 11.974 11.949 CyH3006 610.1533  609.1461 301.0361  301.0377 4.00 Rutin
151.0049; 151.0058; .

10 12.314 12.311 CisHgO;  302.04226 301.0381 1790002 179.001 3 0.02 Quercetin

11 12.434 12.447 CyHy;O;  450.1162  449.1089  287.0558  287.060 9 0.60 Cyanidin-3-O-glucoside

12 12.600 12.688 CyHy 09 4340522 433.0449 271.0620 271.0509 12.60  Pelargonium-3-O-glucoside

13 12.768 12.753 CyH3015  596.1741  595.1668 287.0515 286.0405 -6.90 Cyanidin-3-O-rutinoside

14 14.552 14.554 CyHg0; 164.0473 163.0400 119.0527  119.0527 0.02 p-Coumaric acid
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Fig.3 Comparison of mass spectra of protocatechuic acid and
rutin in mulberry wine residue polyphenol extract and
standard
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Table 2 Quantitative results of phenolic components of mulberry wine pomace

b A% ¥ B 18] /min AT 2 P ¥4 AF/ugle)
JRILE B 10.374 =32 372x-92.92 R*=0.994 5 278.06+6.08
LSRR 11.906 =27 331x-29.605 R*=0.996 6 111.59+5.49

I+ 18.061 y=7978x-12.233 R*=0.999 1 1 805.87+13.91
kR BR 19.819 =15 838x-98.564 R*=0.993 4 538.48+8.29

vk B 24.775 =57 302x+40.771 R*=0.998 9 34.58+1.88

FT 35.609 =15 480x-42.816 R*=0.994 6 788.45+6.67
FORE AR THRBS 37.249 =22 854x+59.391 R*=0.996 2 88.97+5.28
MR & 51.255 =11 901x-6.63 R’=0.9972 554.18+17.25
KEFHEI-F AMES 25.643 y=17 650x-140.24 R*=0.999 2 474.62+14.99
KEFHEI-ZHBE 25.986 y=12 484x-106.38 R’=0.998 3 377.64+10.63
REZRFEI-REBF 26.269 =9 003.8x+36.445 R*=0.998 3 718.30+13.95
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