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Abstract: Red ginseng and donkey-hide gelatin peptide were used as the main functional raw materials to develop a functional composite
beverage, into which auxiliary materials were added, including collagen peptide, yeast f-glucan, N-acetylneuraminic acid, chicken peptide,
longan powder, red date powder, and y-aminobutyric acid, according to the National Solid Beverage Standards. The antioxidant effects of the
beverage were detected in vitro, and a mouse model of Qi and blood deficiency was constructed to determine the effect of the beverage on
immune function. The results show that the total antioxidant capacity of the beverage at 100 mg/mL was 0.25 U/mL. In addition, the beverage
restored the number of leukocytes, lymphocytes, and platelets in mice with Qi and blood deficiency. The beverage also significantly alleviated
spleen damage, reduced MDA contents, and enhanced the activities of antioxidant enzymes (superoxide dismutase and glutathione peroxidase),
thereby reducing oxidative damage. Furthermore, the beverage could significantly improve antioxidant capacity, hematopoietic ability, and
immunomodulatory function in mice. Overall, the functional beverage had abundant beneficial effects and shows promise as a marketable
multifunctional food in the future.
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Table 1 Formula of composite solid beverage

JRA 2205 g BAE/mMg  LH/Y%
sl REAIK 1500 68.03
LRE T 300 13.61
LR 150 6.80
EAAED 100 4.54
PR 50 227
P-RATE 50 227
B p RRAE 30 1.36
N- TBAY 22 B BA 15 0.68
Xt 1) &4 ik 10 0.45

132 RAF*
221 g ZE A TARYCERET 50 mL K+, BEEIR
;B
1.3.3 BN R 9
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Fig.1 The standard curve of ABTS
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Fig.2 The standard curve of the antioxidant activity (TAOC)
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Fig.3 The ABTS free radical scavenging rate of the samples
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Table 2 Blood routine conditions of mice in each group ( X+SD, n=5)

Ex 4 3840 AR & Z40 o | F L HAEH Fe 25440
& mRE B /(10° cells/L) 4.96+1.43 1.66+0.24" 2.14+0.35 2.60+0.69" 2.58+0.86" 3.06+£0.52"
ARE IS A /(10° cells/L) 3.84+0.97 1.20+0.14" 1.54+0.48 1.98+0.43 2.18+0.59" 2.26+0.56"
AT ARAL B /(10° cells/L) 0.100.06 0.04+0.05 0.08+0.12 0.04+0.05 0.10+0.06 0.18+0.10
b AL B /(10° cells/L)  1.02+0.46 0.42+0.12" 0.52+0.32 0.58+0.28 0.64+0.34 0.62+0.10
L1 B /(10" cells/L) 8.54+0.31 8.45+0.23 8.34+0.51 7.98+0.46 7.76+0.82 8.69+0.55

415G /(g/L) 150.4049.62  146.40+5.43 15020+4.53  150.60+6.02  153.40+14.73 155.80+7.57

Ao HEACE /(107 cells/L)  1090.60+£395.47 949.20+159.93° 1271.20+210.88" 977.40+£191.83 1148.20+267.88" 1033.80+£209.18"

T34 o ARARARAL 6.08+0.20 5.94+0.27 5.60+0.23 5.72+0.17 5.42+0.33 5.7240.44
A SRS TR 17.00+0.43 16.86+0.17 16.50+0.14 16.78+0.16 16.60+0.23 16.72+0.38

iE: "p<0.05, vs*THELE; "p<0.05, vs AR,
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Table 3 Organ indices of mice in each group ( X+SD, n=5)

485 FARRIRES Y% MRS EU%  FTRERSE0%
Szl 0.38+0.48 0.31+0.06 3.64+0.32
AR 0.22£0.01°  027+0.01"°  3.97+0.25

&A1& 0.23£0.03 0.310.02 3.95+0.18
PHRFHE 023:0.02° 031004  3.86+0.27
HAFHE 0224002 0.32+0.02°  3.93+0.15
FRMEZHE 0224003 031+0.02°  3.84+0.19

7E: "p<0.05, vs3TEELE; "p<0.05, vs AR,

XNEREAEAT HE Zett (B 7D, LR, IEW
XTHRA/NRBB NG KT 2 IR 2008 B I BES T, g
P ] A A B8 B AR AR 2E /) B JR e
AN AR T N . EELIR S TR B Y259
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Fig.7 Spleen sections of mice in each group
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