DR EmBHR Modern Food Science and Technology 2026, Vol.42, No.9

BIR4IZ A X B & RV F1ER

BHE, BHRAT, BERY, BRER’, BKREM, BREWMS, 78, 4K, KkF
(L. 7 REREIMERAPA RG], J &R M 510000) (2. SRR FREFR, T RN 510642)
(3. ] &R RLA YA T3], A& M 510000)

WE. A THETHRARE WFRREDT A, AR BIEINEEPRLAN ) T BEM RS, BAETMBATA R ( Caenorhabditis
elegans) HAR, MFEH4. B . ARRE. KRARBE D BIFE 7 LA R KX T FI84F, PMEEL AR (JSHS).
FeAik R (HSYP) B4z (ZFY) 694k, R A, JSHS Fa9d 2. E 345425 T HSYP 5 ZFY; &KRERT,
5 gastit, JSHS. HSYP 2 A& R F ¥ A GRET 16.56%. 10.85%; JSHS 1£4& R AHMEMIFRS T 2532%
(P<0.000 1); JSHS A& RFTLMALN BFERG (P<0.01), HLIRATEIEIS (CAT). RBAMHAE (SOD). HMH KT
A4tMBE (GSH-Px ) #9735 RERZ (P<0.05), A—E (MDA) #9422 F FH% (P<0.05); JSHS MEZ T daf-2 £ F ‘5J:¢F]
daf-16. sod-3. skn-1 %E}éﬁﬁiﬁ% (P<0.0001). %Lk, 2 HSYP BeAR ZFY Ao T b9 JSHS, H I ZZMm a4 EF3R 585
B JSHS it k& kA4, R LB HABME ., SRIIRAE N BARARBAL S, AT IR ZAALR G REK, %46
IR K R RS . AR T RABP AR B Iy AR, AR ST L B 4243224 Ak

KiEE: BPRaAR; AWML R RS, AL

DOI: 10.13982/j.mfst.1673-9078.2026.9.0849

Anti-Fatigue Effect of Ready-To-Eat Red Ginseng Tablets on

Caenorhabditis Elegans

SU Shengnan!, TIAN Jianxin?, LU Sian?, CHEN Xinghao?, CHEN Xingzhu?, CHEN Chunan?, LI Pan?, DU Bing?,
ZHANG Yu'?"
(1.Guangdong Guanzhan Nutrition Health Technology Co.Ltd., Guangzhou 510000, China)
(2.College of Food Science, South China Agricultural University, Guangzhou 510642, China)
(3.Guangdong Zhenguan Biotechnology Co., Ltd., Guangzhou 510000, China)

Abstract: To explore the anti-fatigue effect of ready-to-eat red ginseng tablets, the main active components of ready-to-cat red ginseng
tablets were determined in this study. Then, using Caenorhabditis elegans as the model, indicators such as lifespan, locomotor ability,
pharyngeal pumping rate, in vivo antioxidant capacity, and expression levels of anti-fatigue-related genes were measured to evaluate the
anti-fatigue effects of ready-to-eat red ginseng tablets (JSHS), dried red ginseng decoction pieces (HSYP), and formula solution (ZFY).The
results showed that the contents of total saponins and total polysaccharides in JSHS were higher than those in HSYP and ZFY. In the
Caenorhabditis elegans experiment, compared with the blank group, JSHS and HSYP increased the average lifespan of Caenorhabditis elegans
by 16.56% and 10.85%, respectively. The pharyngeal pumping rate of Caenorhabditis elegans was extremely significantly increased by 25.32%
(P<0.000 1) by JSHS. The stress resistance of Caenorhabditis elegans was significantly improved by JSHS (P<0.01), and the activities of
catalase (CAT), superoxide dismutase (SOD), and glutathione peroxidase (GSH-Px) in Caenorhabditis elegans were all significantly increased
(P<0.05), while the content of malondialdehyde (MDA) was significantly decreased (P<0.05) by JSHS. The expression level of the daf-2 gene
was extremely significantly down-regulated, and the expression levels of the daf-16, sod-3, and skn-1 genes were extremely significantly
up-regulated in Caenorhabditis elegans by JSHS (P<0.000 1). In conclusion, the content of main active components in JSHS, which is
processed by combining HSYP with ZFY, was significantly increased. Moreover, JSHS comprehensively enhanced the anti-fatigue ability of

Caenorhabditis elegans by extending their lifespan, improving their locomotor ability and pharyngeal pumping rate, enhancing their stress
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resistance and in vivo antioxidant capacity, and regulating the expression of anti-fatigue-related genes. This study preliminarily indicates that
ready-to-eat red ginseng tablets have anti-fatigue effects, providing a theoretical basis for the development and application of health food.
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FLSP e SE TR S — E 55 B A SV IS RE S, IR B e R Hi ok B T S Bl
LTRSS o
1322 e ik

HEREANS B Re WM 10mg, BT 10mL Z&EM, HPECEZZIE, BEFEREN 1 mg/mL 1)
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FREX NaCl1.2 g, Bifl 8.0 g+ JREE MR 1.0 g BEFR & BiIRE: 0.08 g, BN 390 mL Z&1R/K 7 /R4, 121 Cim
JEKB 15 min, BUHJEPREF 80 CHEIRIRAS: oW s FARKIIA BT &ML N 1 mol' L' CaCl 400 L. 1 mol-L!
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R B TR G 153 [FAEE 7738 (Nematode Growth Medium, NGM).
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i, ELIECELA o
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27 Kim %5041 Wang S50, B 3 NMEFRIG BB C R ACERIZR 2 100 5%, BERPHEAT A
5dMFER T, TSRS, F MO SrPiils 2k dhye s EP &b, IMAFESER 5 & TR BN EALEE (S
#: 60 Hz, 10 min). WFESSE RS KR T 12 000 r/min S ES0r 10 min, [l 5 08 _E I A% RS DURF e BE 5 06t
H#br$E4r SOD. CAT. GSH-Px LLJ2 MDA i#471I5E .
1.3.3.12  SEW9OE & PCR

SHAE ) EO I, K L4 ALk PR R A R NGM Bi 770 b, R 30 2%, R4 3 AN PAT. 535
5d &, F M9 iU R FHB e B, 9.0 J5 3725 RIS, ¥ FHORNELE TRIzol 17171, 487 RNA $2HUA T & (Takara,
CA, USA) EUS RNA. {#[] cDNA A0k & (Takara, CA, USA), #& RNA WSO —4E cDNA. f#
H Applied Biosystems 7500 Real Time PCR System % cDNA # 3% %| mRNA L, PlB-actin NN SEER, FXT A
FIEF 208, K daf-2. daf-16. sod-3 VAR skn-1 FERIIARNT ik B . HIEH qRT-PCR 5115503 1
Frose

%=1 qPCR 3|47

Table 1 Primer synthesis sequence

B L AR L#514 503 T4 503"
*B-actin TCGGTATGGGACAGAAGGAC CATCCCATTGGTGACGATA
daf-2 GTTGATAATGCTGCCGAG ATCCCGGTCCGATTTCTT
daf-16 ATCGTGTGCTCAGAATCC ATGAATAGCTGCCCTCC
sod-3 CCAACCAGCGCTGAAATTCAATGG GGAACCGAAGTCGCGCTTAATAGT
skn-1 GACGTCAATTTATGGAGTGTCG GAAGATGTTTTGTCGTGATCCG

E: “B-actin TN AR,
1.4 B

SEIOHE DL P - AruEZE 7 KE R, KA GraphPad Prism 10.1.2 #E47/E &, 385 #.K &K 75 20 #1 (One-Way
ANOVA) HH I 2 [ R, H*RoR P<0.05; **ER P<0.01; ***FER P<0.001; ****FERK P<0.000 1.

2 RS9

2.1 FEGH AL

500

BEZPESE /(mg/lg) &

1 IRASR5FASRA. AERNEEHE. DEESEE
Fig.1 Comparison of total saponin and total polysaccharide contents between ready-to-eat red ginseng tablets and dried red ginseng
decoction pieces and formula liquid group
E: (a) BRH4SE; (b) EE4EEFE; **+P<0.001, **¥P<0.000 1 5EpRLA R LKA,
REREZHRMPUEA S EEETER Sy, BATUEST . PUENTEE. Byl a5 Eie. a1
F7R, JSHS s B ir & 8 23 m T HSYP Al ZFY 41 (P<0.001), JSHS ZH1) 4 20k &A= T HSYP Al ZFY

M, AT RHTASYA Ed AN THEAI RO 2 R A5 2RI R B R 22 Fr, Hag PR i B LA 2
5
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BERTE, AHEA BRSO RO RRY], ASRMAF R NH SRR EHRAS B
HIEaE, JFFEZ RS T IE I SR R SE KN R ek I (07, B RAFHUR 7 DR L ERMIRI a3
EF S . HITBAETOR ST DR E AR

22 BRI S R F T RAT & s A a1 R

75 N BT 2 o 28 L (1) 3 2 A T AR IS 01, ] 2 FIR 2 Fiow, 5 NC 4% Lk, Z80d JSHS. HSYP X ZFY 1)
T, TR R KA A M, A ISHS AN R (P<0.01), B4k JSHS 55 HSYP 4148 d i)
BiFsdn e m 1 16.56% 5 10.85%, {H JSHS 44 P75 H i dn S Kgandsm T HSYP 45 ZFY
H, RUBTASRAIAATRERENNEAS A EERKER Ga b, WRTAOSRA 58RH R E N E R
. XHEEPI AR, NS BT Ro X LK T UNFEAT2E U 7 dn LA FURGE IR,  Todorova S5V 71 K INZE H 75
MK S RIS IR P RS RIEMSS, 25k, AEIELa S A T TS0 A7 e Rt
75 N BT 26 TR 57 RE 70

100 -o-

754

50

254

0 5 10 15 20 25 30

2 BB SR FHaAT L RS R AR
Fig.2 Effect of ready-to-eat red ginseng tablets on the survival curve of Caenorhabditis elegans
*2 RIS RXNFEWEITERTEG, P RaKEHRIIRNT

Table 2 Effects of ready-to-eat red ginseng tablets on the average, median and longest lifespan of Caenorhabditis elegans

Wy FHESAd RITH% TaEMd  REEA

NC 11.58+1.20 / 10.83+£1.61  21.33+0.58

JSHS  13.49+0.73 16.56 13.67+2.08  25.67+1.53™
HSYP 12.83+0.61 10.85 11.67+1.15  24.00+1.00

ZFY  11.29+1.28 / 10.00£1.41  23.50+0.71

VE: ¥FP<0.01 5E LR,
23 WEOShMNFWBAL R G HHNEH

LIS BRSO T 2R U AR TR R FEAL A D RRRAS o B AR IR, & RINIS 3N RE I8 2 T %,
RIAIEBN D | IBBELE i3 RGP R AR G 3a s, MEEAR B, 7255 0 RIS, JSHS.
HSYP J ZFY HIJZLHRERAL T A SUsIRE, BEE 5 KA 10 K, 4T A ZUszpRE ML R e, 2158
15 KREF, 1Y JSHS HANAFAE A SusslRAS ML R A ZEEE |, JSHS AAESE 5. 10 A1 15 REFET A Hizshik
SR EATIA ] 40.5% 52.17%F1 8.57%, ¥JRE T HSYP. ZFY M NC 4. iKIFHRERIHT 7RI, A
2B Rg3 WERBARIIREIGE A BRI, thah, Mathieu 256 70 R BLIE SR Z b A IR FHSC T RE AT UAE 2%
SERSADCMENLN 24, e KR tsEEEaft ). 4ih, et T Tasiin. Ak saHsE
Refe M iz ahae 1, WEASHh AAERZERPUEIT IR SRR R] SOV 2 IR . AR
TR Bidshid /15525, il 3b fiow, 25t ISHS T F5 IBRAT 28 HUP S5 7R MR AR B 48 89 ¥k, X Ek NC
M R 25.32% (P<0.000 1)5 HSYP 5 ZFY 2k ARSI ZIA B &2 74 ORI 77 IR, XL NC T
BERS. ULEEREH, WEAS AT TASW . H7 i E e 75 Mk 28 H s shse /1 Ak & g
BA RIEFIITURET S8R
6
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0 5 10 15
45

R i) /d
3 BRI 2R3 EmkEiT&RIEEEE IR

Fig.3 Effect of ready-to-eat red ginseng tablets on the exercise ability of Caenorhabditis elegans
E: (a) BRI, A AKX ROLEF), NERRBEAY B AR RSAZLIRARRAES); CAHALKRZE AL HUE R
ERRE; (b) BBME, ++4P<0.0001 5= @ LI,

24 BRI K AT T AT Lk T

2R ARSI AR AT AL AL A A R TR L4 R0 5d A, Jan SRR TR AR IR A FOSE K 2k BUETRRE /175
MAAAE “BUi” KA. MK 4a s, ZRdUifr- o AES 1 RENEE 5 RINBUEIE K RIS, 155 2 RA &
RGN, Wil 4b s, S4LIE IV EARE FIRA M EER, T TSN 2 SRR B Ba xS 75
N FEAT2k BRI AR SR RE A7 AR o BEAh, TSRS FE R BUKIETE NS B R R I A B R G )N

SR EE AR
a 250 B NC b 600-
N JSHS
& B HSYP < 400-
18 I
% ﬂ:? 200
0_

NC JSHS HSYP ZFY

I} 5] /d 4
4 BIRAS R XHMESAT RSB SIAIR0
Fig.4 Effect of ready-to-eat red ginseng tablets on the reproductive ability of Caenorhabditis elegans

() BERE; (b) &5 E.
2.5 BIRLIS R A IRAT S A7 BB RE ) B9 v

H LR BN Z bR s, HAZ NS MR . Haegawa 52 FUR B, H BHIEERIF= 4 SHERUZ
WL S5 B ERL, AR, Yoo SRR Tt R BRAL S /KRB AR SN IE B vT LAV B 1 i . &) Sa FI3k 3 B,
F Nkt £k h2eid ISHS. HSYP M ZFY W7, 7 0.1%id EA S35 35 3 rh P 7 N )20 50 9.84. 9.13 K
8.47h, JSHS #LAIXI T NC W B ERE T 17.99% (P<0.01), HSYP M ZFY 40T & R = RH, F W ISHS
e S Rt 2 e 4 R B B EE /s Wil 5b FIER 3 iz, 285d JSHS. HSYP K ZFY BT, F5unFafF2k s
1E 37 CHBIAET It s, 5 ISHS R4 d-FHA7 G B8 10.49 h, A% NC AR EE g
1 26.54% (P<0.01), HSYP J ZFY HNITCRER B 25 b, RS v LR TN AT 2 bR ie
IS A R R, BT S0 5 R RSO .
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a 100+ < Nc b 100+ - NC
JSHS JSHS
8 - HSYP & 757 - HSYP
x zry X ZFY
= 504 50+
= e
H H
25 & 254
0 1 0 1
0 5 10 15 20 0 20
I [7] /h 6} ] /h

5 BRSBTS R RE 1154 Fr RSN
Fig.5 Effect of ready-to-eat red ginseng tablets on the survival curve of Caenorhabditis elegans anti-stress ability
Z: (a) BARE; (b) AR,
& 3 BRI S R BT R ERE I aIRm
Table 3 Effect of ready-to-eat red ginseng tablets on the anti-stress ability of Caenorhabditis elegans
@A BMEMTHAEGA REBIWY% AESTHESh RSEI%

NC 8.3440.38 / 8.29+0.42 /
JSHS 9.84+0.23™ 17.99 10.49+0.22" 26.54
HSYP 9.13+0.07 9.47 8.8440.17 6.63

ZFY 8.47+0.243 1.56 9.29+0.53 12.06

E: FP<0.01 5 GLiR.
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