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Abstract: To develop new functional foods with higher nutritional value and antioxidant function, this paper performed
probiotic fermentation on Actinidia arguta juice to investigate its effects on major bioactive components, antioxidant activity, and
metabolites. The results showed that probiotic fermentation significantly increased bioactive components in A. arguta: total phenols

(4.52 mg-g™), flavonoids (4.12 mg-g™), and ascorbic acid (80.38 mg/100 g) all peaked at 48 h, representing increases of by 25.91%,
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32.90%, and 36.24%, respectively, compared with pre-fermentation levels. Antioxidant properties were also enhanced, with the

DPPH radical scavenging rate increasing to 87.55%, and both the hydroxyl radical and ABTS' scavenging rates increasing to more

than 50% compared with pre-fermentation levels. Metabolomics analysis identified 446 significant differential metabolites, mainly

lipid and lipid-like molecules, organic oxides, and organic acids. Lipid molecules can be efficiently absorbed by human microflora

and used as an energy source, while organic acids promote trace-element absorption and improve appetite and digestion. Using

A. arguta as a substrate for probiotic fermentation enhances antioxidant capacity and improves flavor and nutritional composition

through metabolites production This provides a scientific method for developing high-quality probiotic-fermented juices and a

theoretical basis for their industrial production.
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Table 1 Top 50 metabolites of probiotic-fermented Actinidia arguta juice
ARt 2 AR TR B4 nk A A VIPAE  PAA
. - - BRIRA AW Fa B KA
Sodium glucoheptonate AR A H B PN 287.01 525 0.000 05
e
Sodium phosphate (Na(HLPO,)) A4l / 4B ibody & fﬁjﬂ;} ahl WA RFEL 15892 497 0.00002
Cochloxanthin RE S A KR8 5T MBS AR R Z iR e 46228 449  0.000 70
Secnidazole AL IR i s K 208.07  3.80 0.000 71
(2E)-4-hydroxy-3-methylbut-2-en-1- e o s e g 2 FRMEISR  RRFAIBERRES 24500 371 0.00071
yl trihydrogen diphosphate
(R)-3.,4-Dihydro-2-methyl-2-(4,8,12-
trimethyl-3,7,11-tridecatrienyl)-2H-1-  J§ /A= 08 / &F S+ R EE R R A 42125  3.69 0.00151
benzopyran-6-ol
Ivacaftor RE AT L Rk 39322 3.65 0.000 77
7-trans-Laetiporic acid A Jig S A KR8 4T Jg oy BE A JIE Wi BR e 4 ot 43827  3.60  0.000 26
Pentafluorophenyl isothiocyanate RE R A BAARAT 4 AV 243.00  3.60 0.000 58
Phosphoric acid,mono(4-cyanophenyl) A FABMRAT 4 A EXJTES 19602  3.50  0.00077
monomethyl ester
Majoroside F6 g S A K8 5T M B AE R Z iR e 94554  3.57  0.000 15
p-Toluenesulfonic acid R FFRETAY RSB AEATAY 19501 3.52 0.00078
DMABA-d4 NHS ester RE RFBARATEY) RV RALATAY 28416  3.52 0.000 88
Sulfacetamide RE KA BARAT 4 F AR 5 27499  3.51  0.00106
3-Hydroxyhippuric acid sulfate RE FFBARATAEY  RFRALATAY 25801 3.48  0.00143
3-Methylsulfinylpropyl isothiocyanate HAERAC 4 AR 201.98  3.40 0.000 67
Benzyl sulfate RE RAaBRAT A 211.00  3.38  0.000 72
Stizolamine H AL IR —hk ook K 215.13  3.29  0.000 54
4-0-p-Coumaroylquinic acid H A H B B % FLEE 675.19  3.07  0.000 85
Serylglutamine H BB AT A BB AT A BABR. WX m4 46519 281  0.00135
[(2-Hexyleyclopentyliden) A A A AR WALETAM 28002 2.80  0.000 11
amino]thiourea
4’-Methylisoscutellarein o 12 5 10 A % - Sy
8-(2"-sulfoglucoside) RAFARFESY ES ¥ IR 52507  2.76  0.001 01
Glycine, T_S;g;?‘_‘ylacetyl)' AABRBSATAS  REASATAN  AABL BAENML 32909 264 0.00099
4-Aminohippuric acid RE KA BARAT 4 RYBRAELLTAY  233.03 256 0.000 63
1,2-Cyclohexanediol H IS A MBS B3 fn % UEE 155.05  2.55  0.000 12
Pendimethalin RE KRB RET £ M FAa B F e 281.14 250 0.000 75
= = BRIKAY At o AR IKAR
Heptulose A HEA A A HEAA ) PN 257.04 239 0.00136
Phosphohistidine H BB EAT A REBBIAATAY  BABR. KAE04  253.07 237  0.001 62
6-Benzyl-1-(benzyloxymethyl)- H AL A A = ¥ 3 v AeER AT A 43103 233 0.000 65
5-iodouracil
2,6-Diiodo-4-nitrophenol E (DES R 5 390.82 229  0.001 01
Gallicynoic acid G HAER B AT A M HAEBB AT A Y qﬂ;‘iﬁ}iiﬁ‘ 22814 227  0.000 14
67, 9Z-Eicosadien-11-ol R TR A= K8 o T R R Bk £ i 31233 223 0.00132

55




MRE SRR Modern Food Science and Technology 2026, Vol.42, No.7
&R
Rt 4 TRERS K n%k AR JRAT VIP{E  PAA
Isoeugenitol A AL A A H Kt £ 1- 3K etk £ 207.07  2.22 0.000 02
L-Phosphoarginine A ABR B HAT A REBBFATAY  AAR. KfEM04 23708 221  0.00153
Methoxyhydroxymandelic Acid RE ik & ER 199.06  2.20  0.001 04
Orthoperiodic acid R AL B W F A A X Adbdy 250.90  2.19  0.000 99
Triacetin g i Ao B8 T Hid g Z A diHd 201.08  2.18 0.001 35
Glycyl-1-histidyl-I-lysine H WEL B EAT A REBBAATAY  BABR. KAE04 323.18 216  0.001 37
tert-Butyl hydrogen phthalate RE FAaRETAEY  AFTEBRALITAY 22310 213 0.00115
Pyrogallol RE B % REBRALTAY  127.04 2.08 0.001 40
V7o i
TRIETHYL PHOSPHATE HAER B AT A M ﬁ%ﬁifg B B 183.08  2.08  0.000 87
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2-carboxylic acid
Terephthalic acid RE FABARETAY  RFBRALITAEY 14902 194  0.00022
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3-yl)methyl)guanidine
Guanine H AL A ke JPegn £ sZobfaeZoASTA Y 15206 1.90  0.001 55
Dihydrodeoxy-8-epiaustdiol H I AL A H R B R ER & 205.09 1.72  0.00105
Glutaminylvaline A ABR B EAT A REBAIATAY  FIRBR. BkAEM4h 28410  1.70  0.000 51
3 "Z o)
5S-HETE di-endoperoxide A WEL B AT A BB BAITA W ki éffﬂff‘ 42521 170 0.000 85
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