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Identification of polyphenolic compounds in wolfberry juice
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Abstract: [Objective] This paper aims to promote the deep processing of wolfberry products. [ Methods] High-performance liquid
chromatography-quadrupole time-of-flight tandem mass spectrometry (HPLC-QTOF-MS/MS) was used to qualitatively and quantitatively
analyze polyphenolic compounds in wolfberry juice. [Results] A total of seven polyphenolic compounds were identified in red wolfberry
juice, including five phenolamides and two flavonoids; Eight polyphenolic compounds were identified in black wolfberry juice, including
three phenolamides and five flavonoids (four of which were anthocyanins). Quantitative analysis of the identified compounds showed that
phenolamides accounted for over 80% of the polyphenolic compounds in red wolfberry juice, while flavonoids were the dominant
compounds in black wolfberry juice. [ Conclusion] Red wolfberry juice and black wolfberry juice have significant species differentiation in
the composition and functional properties of polyphenolic compounds.
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Table I Vacuum freeze drying gradient
W B i EE/C I 1] /h Fir B W/ C WA/
1 —50.0 10 7 5.0 2
2 —40.0 2 8 10.0 2
3 —30.0 2 9 15.0 2
4 —20.0 2 10 20.0 2
5 —10.0 2 11 30.0 20
6 0.0 2
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Table 2 Gradient elution procedure of red wolfberry juice

pp— Wi s B AR p— Wi B B AR
I3 EU% I3EU%
0~20 5~10 80~110 30~50
20~50 10~20 110~130 50~70
50~80 20~30 130~150 70~90
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Table 3 Gradient elution procedure of black wolfberry

juice
it 2 A B AR it sl A B AR
i} 8] /min § i 8] /min )
GrH0% %
0~10 2~5 60~90 40~60
10~30 5~20 90~110 60~75
30~60 20~40 110~135 75~90
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Table 4 Polyphenolic compounds in red wolfberry juice in positive ion mode

4 7 isf .
[li 327 i /mi [M+H] mliz 5T R AERY )T 8 m/z EELE Y
min
1 37706 7963375 C,HuN;O,, 634.2839,472.237 3,310.204 3,220.086 6 4',3"-0-di-Gle-N'-trans-CFA-N'"-DHCFA-Spd
2 47395 7963434 C,uHN,0, 634.288 1,472.240 9,310.202 9,220.088 9 4',4"-0-di-Glc-N'-trans-CFA-N'-DHCFA-Spd
3 48.674 7962769 C,;HN;O, 634.2372,472.210 8,310.185 8,220.078 9 Hifc I Kl E
52.888  796.2718  C,3HiN;O, 634.234 5,472,205 4,310.183 0,220.077 0 MyAc WK e F
5 59.677 7943368 C,H,N,0, 632.2758,470.2353,220.086 0 4',4"-0-di-Glc-N',N'"-Di-trans-CFA-Spd
6 77.844 7732091 CyHyO, 611155 1,465.094 9,303.042 2 Qct-7-0-GleG-RhaG
7 100.510  611.1356 C,,H;0,4  465.0858,303.040 9 Rutin
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Figure 2 LC-MS/MS patterns of phenolamides in red
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Figure 3 LC-MS/MS patterns of flavonoids in red

wolfberry juice
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Table 5 Polyphenolic compounds in black wolfberry juice in positive ion mode

WS R B IFE]/min - [M+H] m/z 53 FHIEWE R B F mi/z EE G
1 36.073 4722495  C,sHyiN,O  310.221 3,163.048 6 N'-trans-CFA-N'-DHCFA-Spd
2 37.337 4702259  C,HyN;O,  308.1958,163.039 3 N',N'"-Di-CFA-Spd
3 38.912 4722378  C,H,;N;0,  310.2115,163.039 5 N'-DHCFA-N'""-trans-CFA-Spd
4 50.486 10952723  C,HsOy 933.250 8,479.119 7,317.071 2 Pet-3-0O-RhaG(cis-p-CA)-GlcG-5-0-GlcG
5 52.904 10953053  CuHyoOu 933.262 5,479.125 8,317.073 1 Pet-3-O-RhaG( trans-p-CA)-GleG-5-0-GlecG
6 58.573 9332716  C,;3H,0, 771.217 6,479.102 4,317.054 2 Pet-3-O-RhaG( cis-p-CA )-5-0-GlcG
7 61.454 9332716  C,;H,0, 771.210 3,479.118 0,317.7250  Pet-3-O-RhaG( trans-p-CA)-5-0-GlcG
8 93.061 611.1526  C,Hy 04 465.095 0,303.044 5 Rutin
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Table 6 Determination of polyphenolic compound content

in red wolfberry juice

g LA IR
(mg-kg )
1 4, 3" -0-di-Gle-N'-trans-CFA-N'"-  11.782 9+0.264 7
DHCFA-Spd
2 4', 4" -0-di-Gle-N'-trans-CFA-N'"- 4,698 64-0.234 9
DHCFA-Spd

3 MR E 5.293 64-0.264 7

4 Mk K F

5 4, 4" -0-di-Gle-N',
CFA-Spd

3.2573£0.1629

N'"-Di-trans-  0.682 840.034 1

6 Qct-7-0-GlcG-RhaG 1.119 7£0.056 0

7  Rutin 0.766 5+£0.038 3

FENZ MR . H IR E 4, 4"-0-di-Gle-N'-trans-
CFA-N"-DHCFA-Spd Hl ) At WK i B, J5 5 43 505 ) R
4.698 6,5.293 6 mg/kg. X Wi R4k & P07 L0 Mo AL SR i b
TR EE . ML T A A 0 E AR,
1 4", 4"-0-di-Gle-N', N'"-Di-trans-CFA-Spd 1) & & i i€ ,
4 B0 0.682 8 mg/kg. #FNISIL &Y BAR &=
e (B AT SR R LT M AT SR T rh B 2 . X
SR W, 0 M AT SR P 3 B 2 AR R
FALA Y 0 T 2 AR A Y B AR AR

232 MAACRIT R 228 AT X IR AL AR
T R T AT E B S5 R ANER T RTR

x7 BHMRERTHEZHALSHWEIENTE
Table 7 Determination of polyphenolic compound content

in black wolfberry juice

Jihk oy
(mg-kg ")
1.5399+0.077 0

VG Y

1 N'-trans-CFA-N'-DHCFA-Spd
2 N',N"-Di-CFA-Spd 0.582 540.029 1
3 N'-DHCFA-N"-trans-CFA-Spd 0.425 8+0.021 3
4 Pet-3-0-RhaG(cis-p-CA)-GlecG-5-0-GleG 0.960 0+0.048 0
5 Pet-3-O-RhaG(trans-p-CA)-GleG-5-0-GleG 2.036 3+0.101 8
6 Pet-3-O-RhaG(cis-p-CA)-5-0-GlcG 1.308 90.065 4
7 Pet-3-O-RhaG(trans-p-CA)-5-0-GleG 0.6042+0.0302

8 Rutin 0.3389£0.017 0
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