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Abstract: Carotenoids are important lipid-soluble bioactive compounds in yellow peaches with remarkable antioxidant activities To
address this issue, the effects of combined ultrafine grinding (UG) and ultra-high pressure homogenization (UHPH) pretreatment on the
extraction amount and antioxidant activity of carotenoids from yellow peaches were investigated. Key parameters including the solid-to-liquid
ratio, UG rotation speed, and UHPH pressure and pass number were systematically optimized. The optimal extraction conditions were
determined as a solid-to-liquid ratio of 1:1 (m/m), a UG rotation speed of 3 000 r min™, and two passes of UHPH at 100 MPa. Under these
conditions, the total carotenoid extraction amount reached 147.23 pg-g”, representing a 41.54% increase compared with the conventional
treatment group. The predominant carotenoid monomers were identified as phytofluene, lycopene and g-carotene. The ABTS and DPPH radical
scavenging rates of the carotenoid extract obtained by the combined UG-UHPH treatment were 86.23% and 87.71%, which were 18.16 and
19.26 percentage points higher than those of the conventional treatment group, respectively. In a HepG2 cell oxidative stress model, the extract
significantly alleviated cellular oxidative damage, The malondialdehyde content de reduced to 52.16% of that in the model group, while the
activities of catalase and superoxide dismutase were elevated to 1.28 and 1.32 times those of the model group, respectively. In conclusion, the
combined UG-UHPH technology can substantially enhance the extraction efficiency and in vitro antioxidant activity of carotenoids from yellow
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peaches, and effectively attenuate cellular oxidative damage, thereby providing a theoretical basis for the application of this technique in the
efficient extraction of bioactive components from fruits and vegetables.
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Table 2 Monomer Composition of Carotenoids in Peach at Different Ultrafine Grinding Speeds
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1800 0.3440.04% 0.0340.01° 1.054049° 0.2240.09° 0.0240.00° 0.2540.10° 3.9240.56° 0.7740.05% 24.2241.83° 72.9140.94°
2400 0.0840.01° 0.0320.01° 1544054° 0.3540.10° 0.0240.00° 0.3640.13% 4.1340.09° 0.2140.05° 27.9642.29%° 44.0940.12°
3000 0.2740.03° 00640.01%° 0.7140.37° 0.3340.04*° 0.0240.00° 0.3840.06° 4.2640.49° 04140.09° 29.3841.95a 71.79+40.51°

23 BEEHFAEREAT N ERTE LS RN

ANl e R TS e o0 sk rh % N R SRR AN 3 . 7E 100 MPa [ 2644 T, BEE I BRIAEL
[N, 508 N EIREUE 12117 pg-gt $2 30 147.23 pg-g™, EREIIFUIRE T, #Ek S RIOR At A7
BER, A ERRAM H S N RS SRR . ST PR AAARARENE, B IUE AR
s, SR L MR 2 SRS N RR AR SAL, BT bR SR IRE . R R R
i 77 BT SRS D2 AR IR 3 s e s R0 s Ay AN 2 i sk SR S R Ry

6




MR ERmEE Modern Food Science and Technology 2027, \ol.43, No.7
PEIICR . ANFEIFRSS AR N 20X 3500 775 B e B S 300 HE B R e S 22 R ARRAE . SR |
F Bl ORI BRI DL AR MR (Bl g-FAE MR EZiEED @ ETE 100 MPa ¥R
2 RETIARS RIE(E, RIHBE TR EAE R RMES, XREEEHFAY T RS EEHS IR
i, TSy (200 MPa) FTRE SEULIEME: S5 AR, TR S/\AFMLRIE Tk & B R4,
£ 100 MPa (2 %) % 150 MPa (1 70 W Befisitlmiis i (35100 24.80 ug-g ™ A1 90.15 pg-g™), MAEE
BRI OTTIRFE R . L5655, 100 MPa 345 2 (G P & I 7 B S heoe PR T 2L, TR T,
3 T AR A OB R R 5 B BRSSO I R, S8 D RS B BIR KM 147.23 pgrg™s SEFL T 4RI
MR B EART. 45 EPTR, BEpkrpiAsy SR ST B T 200k te=1:1, KM 3000 rmin™ [t
ATABLRRIEE 1 min, JELE 100 MPa JE /1 FHET 2 B s SR . ZEIRARE R, 28018 RS RA 14723 g
BT AAL AL (103.98 ug-g ™), $-TFT 41%. EAFUIIRIRE, EIRAHT R BEE FM UHPH AbHE4 1 3%
FERABAE R B S LAY (141>2), (HAREEXT LA B Eon, AT (103.98 pggh) —Hgl UG
(126.15 pg'g") —UGHUHPH BEFH (147.23 pgrg™), K8 PEIRINE LB D E FTHEH (P<0.05). XEH
UHPH 1E4 UG B4kt B, Rt — DRk Raifusity, RSN M RMIE K.

a
L - b
c
120 -
1 d d d
100 - !
60
40
20
L L !

0 s
100 (1) 100 (2) 150 (1) 150 (2) 200(1)  200(2)
AR BN ) S B (MPa)

FH bR (g
E

E 3 TEBEEHRENFRRBXKAE MNIRNERIF
Fig.3 Effects of different high-pressure homogenization pressures and cycles on carotenoid extraction amount
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Table 3 Carotenoid Monomer Components in Yellow Peach under Different Ultra-High Pressure Homogenization Pressures and Times

AR

ER HER 2RER WY ME® pFBRER O HENE pWMELE Fmak ANAHwaE
15k E . . vt E/(ug gt . . . . ) ) .
Angg?) Mugg?) Angg?) Mugg?) Augg?) Augg?) ngg?) ngg?) Angg?)

/(MPa)

100(1) 0274003 0074001 071038 033004  003#000° 039007  4274050° 0424010  15304.25°  75.454512°
100(2) 0274001  0094001° 074032  0494004° 0024901  0524007° 5004074  0380.10° 24804219  88.24:4.05"
150(1)  0.214006®  0064001°  0.244007°  02940.12° 0024901  02740.12°  3.850.44™  0380.12° 16504421  90.1546.10°
150(2)  0.144004°  0054001°  0360.10°  0390.15°  0010.00° 0442018 3662047 071007  13554230°  65.3044.45°
200(1)  0174004"  0094001° 1284022 0464005  0.024000° 0453006  2764055" 0624028  22604222°  60.2243.16°
200Q2) 0224010° 0044001 1214006  038005° 0034001  0350.05° 3330207  0340.11° 1542485  68.4542.55™

24 KWE NRRBE) 1 F AT

H P 4 B0, 30 min JE2EHE N RIEECERHIARTAT. @I HREE J B A T R B, iR
FERERF &M 250 72457 (Pseudo-second-order), JLEGHEAMI R R? wik 0.999 6, S THh—Jzh Jy4 A5y
(¥10.932 7. FEMIERE S E, SRS I T ATREUR Ce (15179 ng-g® 5B S P (4
147 png g™ VL, T2 P (51.80 pgrg™) FEERAK, ToVEMEMRHNA RGT . XE
IR (1) 80K PR D R AT B S A AR B BT I B L), 00 A R AR . okl P R TSR
IS T P AR A R o
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Table 4 Fitting Parameter Results
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