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Abstract: A new method based-on HPLC was established for the simultaneous determination of the contents of eight types of phenolic
acids, four types of flavan-3-alcohols, threetypes of flavonolk, and onetype of stilbene in natural fruit and vegetable produdts, including wine,
fruit wine, and fruit vinegar. Chromatographic separation was performed using a Waters XBridge™ Shield RP18 (4.6x250 mm, 3.5 um)
column at 30 ‘C with an acetonitrile/acetic acidAvater mixture as the mobile phase a aflow rate of 0.8 mL/min. The injection volume was 20 pL;
gradient elution was applied and a diode array detector (DAD) was used to monitor signals a 280 nm and 320 nm. All 16 monophenols were
successfully separated and their contents showed good linear relationships with the peak areas. The method had a high recovery rate, good
repeatability, good accuracy, and high speed. The contents of 16 types of monophenok in three wines, three fruit wines, and three fruit vinegars
were determined using this method. T he results suggested that fourteen, fourteen, and nine types of monophenols could be quantified in dry red
wine, dry white wine, and ros€wine, respectively; seven, seven, and eight types could be quantified in apple wine, cherry wine, and
pomegranate wine, respedively; eight, nine, and eight types could be quantified in apple vinegar, persimmon vinegar, and Kiwifruit vinegar,
respectively. The results /indicated that the method was accurate and reliable, and was suitable for the analysis of different monophenols in
various fruit and vegetable drinks includingwine, fruit wine, and fruit vinegar.
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Table 3 Detection wawelength, retention time, regression equation, and limit of detection of 16 monophenols

B AR ok Kinm ARG B E/min &0 E w/(mgll) &AL R? 4 HFR/(mgL)
AT 280 8.939 1-100 y=66331x-19795  0.9997 0.0548
RN B 320 27.554 1.4-140 y =35276x—42695 0.9998 0.0988
ILKFE 280 29.543 1.5-150 y =16851x—-17454  0.9995 0.2215
H2E 280 31.458 0.5-50 y =45101x-12245  0.9993 0.0755
R 280 33.690 0.5-50 y =72015x-29033  0.9996 0.0439
opn ok R 280 37.771 1-100 y =135044x 52606 0.9996 0.0251
FILKE 280 40.058 1-100 y =17878x-10643  0.9996 0.1683
REETILE
P 280 58.524 0.5-50 y =34463x-17113  0.9996 0.0872
xt & 28 280 61.335 0.5-50 y =164593x 34824 0.9997 0.0233
[T 42.8% 280 63.033 0.5-50 y =142000x —37844 (0.9997 0.0249
K Ap B 280 69.563 1-100 y =14238x — 25355 - 0.9994 0.4176
RILEE
T EE 280 75.277 0.5-50 y =35810x-5208 /' 0.9996 0.0484
T 280 77.385 1-100 y =23730x-4750.9  0.9996 0.0682
AR FF 280 80.002 0.5-150 y =44172x~8625.5. 0.9998 0.0443
VENCE 280 87.284 0.5-50 y =186103x-11800  0.9992 0.0069
R FE 280 91.742 0.5-50 y=66331x—19795  0.9997 0.0427
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Table 4 Accuracy and recoveries of standard addition of 16

monophenols

BARE ARAL AoARRE ME{L RSD . EDKE
(mgll) KmglL) [mgL) [% 1%
AETEL 341488 10.9752-51.3697 2.1883 113.8412
Fo e 8 45110 225815 25.6682 1.7388 94.7426
JU% %  49.1632 16.8061 78.7163 2.1952 119.3225
HF L 1.8600  8.0233 9.7685 '1.3484 98.8379
SR 7.3396  7.1100. 14.1948 3.5245 98.2360
ook BR 7.6685  7.0552 16.7434 1.2421 113.7171
#JL% % . 208318 13.1947 29.5151 0.6580 86.7415
RRBRTILE
e w 1.2528 8.1245 8.6386 1.6834 92.1213
&S 44317 75947 13.7529 0.8649 114.3557
T 488 0.3967 8.2672 9.0164 0.4922 104.0685
KA B 1.8085 16.3653 15.4696 1.8593 85.1206
FILEE 0.3420 7.3572 8.2164 0.4922 106.7176
X T BB
T 1.6074 16.3988 19.1177 15702 106.1728
AR B 1.760  8.0000 8.7785 2532 100.212
R X@3FB 18455 8.0258 9.5520 0.7713 96.7662
i HF 0.2218 82964 9.3502 0.7230 109.7673
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mg/L A1 19.65 mg/L. > SRIFH REf € & IR A 7
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Table 5 Reproducibility and stability tests for standard and sample measurements

=, HPOREaREa TILRRER TIREES &

TEM (¥
SEARE Ak # o ks # o
et EmAir KGR EamAR g etE demArR KRB KRE L SR
BT 0.3650  3.3020 0.6498  3.3500 0.1435 24362 0.8321 34583
YAk 0.3571  3.6033 05253  3.1202 0.2554  2.6235 07434  4.2727
ILHEFE 05952  3.3755  0.6375  3.1007 0.6839 35423 09523  3.7648
HEBR 0.4291  4.8976 05595  2.7016 0.4462  3.8654/ 03575  3.2627
HRBR 0.6166  1.1845 0.5834  2.9488 0.6561  0.5232 05462 23577
o o B 0.4810 15109 05951  3.2679 0.3524  1.4563  0.7654  4.6245
EILEE 0.6009  3.2679 05972 2.2999 0.3630. 2.7657 0.2743  3.6466
REETILE
PN 0.4344 29744 03899  1.2228 0.2637° 1.8721 0.6544  2.2648
st A 8 BR 0.3206  1.8095 0.1706 2.2803 05265 15321 03622  4.2456
T 4B 0.2941  1.6929  0.0829  1.8176 0.1346  0.5472 0.1536  2.4575
KAy B 0.2813  4.6708  0.1182 - ,2.5710 0.2346 39432 01532 45773
FILKFE
T 0.1741  4.4593  0.0961- 3.5215 0.7264  4.6577 0.0823  3.5352
AT 0.0879 . 3.4672 0.6645  2.2788 0.0153 24853 0.1753  2.3246
AR B FF 0.0465 ~ 2.3652. 0.4545  3.3658 0.0425  1.8568 0.0543  3.3437
R XG#HFEE 00526 14795 - 00435  3.9515 0.0132  0.8437 02366  2.9552
iR F 0.0766  3.5016  0.0327  2.1351 0.0544 26592 0.1643  2.3426
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Fig.2 HPLC chromatograms of samples
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Table 6 The analysis of monophenol types and contents in samples (mg/L)

bk #HEHE KRB REE
LFEHB AFEHE RLHEHE FRAE HL AHE  FREE M FEE BRAEbkES
Fke-3-8
ILRE 124114249 4.682011 31.94 43.27 tr 11.14#152 1574000 tr 0.1640.05 1.47+0.25
RILKFE 62.0840.75 2.682011 8.83#8.52 0442009 1.0520.14 1.1840.02 tr tr tr
FILKFE
T R 3.9040.18  0.6240.00 tr tr tr tr 0.7740.13. 0.1320.00 tr
KRETFILE
PR tr tr tr 0.19+0.04 tr 3.51+0.03 tr tr tr
3 BABZ
ik R F 45820.06  0.4040.02 tr tr 0.5040.06  3.0940.02 tr tr tr
T 3.6140.02 0362002 2.2640.53 tr tr tr tr tr tr
AR R 3 tr tr tr tr tr tr 1.764044 0.3820.12 0.49+0.14
5t 72 3k PARER
opeE AR 13.9240.24  4.63#031 7.0946.12 0.244005 tr 0.63#001 3.034035 0.0420.01 0.0420.02
T 44 8% 0.5440.01  0.4820.03 tr 0.1740.04 tr tr 0.24#005 0.0920.01 0.0620.01
FRE 2.7040.06  0.56#0.05 7.8540.59 = 7.36+154 1.9840.24 0.724000 6.56+1.13 0.0620.02 3.124063
xt & 28 3.0740.05 0.58+003 2.35+1.99 0.104002 tr tr 0.33#0.12 0.03#0.01 0.3420.10
st 72 R PR
HE B 0.9240.06 — 0.03+000 1.50#1.26 0.104003 3.81#0.50 3.862001 0.062003 0.9640.33 1.784045
BETER 47334098 096007 28.7621985 tr tr 5.094049 0354001 22924015 9.67+1.03
Fo 2 B 2.0340.00 | 5694034 6.02+1.40 tr 11.49+1.49 tr tr tr tr
KA B 11.3740.55  0.2640.03 tr tr tr tr tr tr tr
KE
RAGHEE  1.5540.06 = 0.102001 tr tr 0.4120.05 tr tr tr tr
BAe 281.71 22.03 96.6 8.6 30.38 19.65 13.1 24.77 16.97
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