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Abstract: The effects of different doses of red ginseng concentrate on the antioxidant, immunological, and hypoglycemic activities in
mice were examined by establishing aging mouse models and type II diabetic mouse models. Compared with the control group, the red ginseng
concentrate-treated group demonstrated significantly lower levels of malondialdehyde (MDA), fasting blood sugar (FBG), and glucose area
under the curve (AUC) during the oral glucose tolerance test (OGTT). Meanwhile, the experimental group showed a considerably higher
hydroxyl radical (-OH) scavenging rate, as well as higher total superoxide dismutase (T-SOD), glutathione peroxidase (GSH Px) and catalase
(CAT) activities. Moreover, the abundances of immunoglobulin G (Ig G), immunoglobulin M (Ig M), interleukin 4 (IL-4), and
interferon-gamma (IFN-y) were considerably increased (P<0.05). Red ginseng concentrate treatment also improved splenic injury in mice. These
results indicate that red ginseng concentrate, when administered at an appropriate dose, can delay aging, improve the immunity of aging mice,
elicit hypoglycemic effects, and enhance glucose tolerance in type II diabetic mice.
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Table 1 Content of active ingredients in the finished product of

red ginseng concentrate
A& H100 AAEl

AR LH =02
4h 0.06
Koy <40

132 “ARGERNIEIN. R FEAR
1.3.2.1 /MRS A

SEEGIERIN 20 g AL A RRIIIEME /N AR 60 R, BE
LR 6 AN/INHL 3RS FI2E . BERIZE . BH MR
M., ASRAERIHE. FRE. BflEL, &4 10
Ro BRER TR — IR ERIFK, SRR 7d. H
W, D-2PEABHATRE 200 mg/(kgd) GEAARTRETT &K
VRS, 4R C W% 100 mg/(kg-d) GEARFETH
WEE, R (R AR SR BOARITE) TR,
L ZIRATRNIEHES B9 NEER 100 mL, HE 42
ARG P SR/ B IR 450, 900,
1350 mg/(kg'd) (FARfTETT). SEIRHHE, /NRAE 7d
PRI E—IR, FRAR A T A At B B I R B A
L, S 6 .
1322 /NERACTE B AN ZH 2R i R AT AL 2R

LIRAER 6 )5, 258 12h, /NERIREREL
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#E 3h, 3000 r/min &0 10 min, Y& EEME, 4
BT 4 CHMEH.

fEH I /N R SR R AR, P A AT s 2 il
B 10% L5115, FIAEEGHL 3 000 t/min 250
10 min, B EIHR IS, T 4 CHRBAH



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.10

1323 ZBRAFHN /IR e o B Fa i (1)

WTSTAR TN B, AR H 8 2 P Bl R R BT ZH 21,
¥ I R A ZH 2R AR 3 R A e b, D4R T2 28
RIMIMGE, AW RFRE, flfids. HHEAESE
$8%0 (Immune Organs Index, 10D).
13.24  IMZEFIFFAEH SR FRI 2

KA e /S SRR AR ZF CAT
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PPN RIS AT B3 22 5, B/ AR S8 n 2
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Table 2 Effect of red ginseng concentrate on body weight and

immune organ index of mice

ml ﬂiﬁn’ﬁ% i) ELE P48 5
$ehg/g /(mg/g) Amg/g)
T 22.56+2.70°  2.62£0.28%  2.92+0.14°
ARAL 40 17.66£0.40°  1.91+0.13*  2.26+0.26°
FEMEATEBL4E 22.1040.96°  3.15+049°  3.19+0.19%
& Z 40 18.70+1.66°  2.33+0.38°  3.00+0.19%
Eib kil 21.10+1.21°  3.1240.33¢ 3.33+0.30°
BHiEa 2250+1.19° 2774048  2.87+0.36°

E: FA Y EARFEAR A TAE £FARE, FRAT
A £ FBE (P<0.05). FTAR.
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BEETE AL (P<0.05), FBRILH /NI AT
AEERR-OH R 1 REF LT A4/ R (P<0.05). [AfE
RIZARLL, BEEASIRGEIGHRERIE M, /N2
JFEH MDA & 8% 8K, ERR-OH Re 1B iR,
HIFIELZH MDA &K%k -OH fEJ) B IEH /K
F, wErlE AL ST MDA & S iR 20 4351l
KT 60.47%- 36.22%, TiiEkE-OH figJJHHEAIZH 73 5
PER T 9.51%- 16.86%. Tt BHIE UL SRR T LARE
fi/NERAAN MDA #i, $EiER-OH 7.
2.13 4L AR % R AT N R o SR A AT IR P
T-SOD. CAT. GSH-Px /& /¢9%5a

SOD i B35 Bk A (18 A B =+ E Hi 2k, CAT 1]
DU A E 350 #, GSH-Px XA LR E] R4
MHRRESE M A T RE e 1 E A, T-SOD. CAT . GSH-Px
T 10 EARAE PPN 4 S IR 48 DT A A SR 1)
Fro BHER 4 BT, BB /N R 2% A0
T-SOD. CAT & GSH-Px i /7% K T2 (A AIBH %
HANR (P<0.05). FEEDSIRARIFIEIG N, 7
BRI AT T-SOD. CAT A2 GSH-Px % J7i%Hi 7+
far, WA E AN SR E A R AN R T-SOD i

B E TR (P<<0.05), 7L AT
W T-SOD ¥ /1S 43 74 5 T 32.98%- 23.99%.
HRFE AR AR/ N RIS CAT 1% 7752 T AR
H (P<0.05), TifIELH/NR MK+ CAT 3iF JJHH5 A
FAHREE T 75.68%, miEA/NRIMIEH CAT i& 15
B PE R T 18.96% . I E /N BRI 2R R0 Ik He
GSH-Px i /7B 53 hilde s 1 38.30%- 32.29%.
VLT M SR GE TR T LA /N R Y T-SOD.
CAT }2 GSH-Px % /7.
2.1.4  LAGR%ERAT ) R R AT REF 1gG.
IgM &= 87

IgG RN & B % Hin BB REERE A, [gM
TUAE S I S H i e MU SN, R 5 B8 ml 1,
FERVLE /N R M S AT E P 1G5 B K IgM & B A
IR, SHAAME, . mlEdLmnE AR
Wi 1gG SR 1gM &R ER R (P<0.05). Hrh
EREANR I T oG RN AR T
15.53%, HFIELA/NRIFIEF [gG & RRAEAHIE
T 42.25%, fEAEH/NRIRATE 1gM & 25
R AL B T 8.78%. 20.22%. & 4K E )
LSRG AT A 3 22/ N UL R 1gM
Je 1gG & R EEH K

= 3 IBIRAERRT/ N R ILSZFNRT AL MDA &2 K E R -OH BEH1R952NA
Table 3 Effect of red ginseng concentrate on MDA content and ability to eliminate -OH in plasma and liver of mice

. MDA 4% F#R-OH £
3¢ /(nmol/mL) B /(nmol/mg) o3 /(U/mL) JFRE/(U/mg)
=l 12.810.64% 12.5241.14° 1 586.50+22.28" 102.36+3.70
AER 20 20.30+1.25 17.30+0.81° 1 465.42+29.32° 88.9142.35°
FRpEsT R 40 12.06+0.42 12.02+1.97 1 588.98+16.42" 100.21+1.92°
&7 &4 15.30+1.66® 15.03+1.10® 1577.38+9.38" 92.09+1.62°
R EL 13.24+2.91° 13.56+0.74° 1 574.60+21.02° 99.32+0.91°
HiEa 12.72+0.67* 12.57+1.81° 1 604.74+1.17° 103.90+0.28"

R 4 OBRAGKRST R 3ZFIRTBE T-SOD. CAT. GSH-Px 5E/IAYEM

Table 4 Effect of red ginseng oncentrate on T-SOD, CAT and GSH-Px activity in plasma and liver of mice

sag) T-SOD & 7 CAT %) GSH-Px & 7
M3 /(U/mL)  FFIE/(U/mg) 3 /(U/mL)  FFRE/(U/mg) @3 /(U/mL)  AAE/(U/mg)
TE 122.70+17.62°  116.44+1.11° 13.30+£2.33%  53.01£1.90" 445.00+£35.36°  864.00£51.76
AR 20 92.16+7.77°  95.42+0.83° 8.76£3.12°  44.63£0.79° 352.50+31.82°  648.85+28.72°
FEpERTRELE 123.68+3.44°  108.60+2.11° 13.39+0.94%  54.60+5.18° 540.00£14.14°  818.57+7.90°
&A1 Z4A 113.80£0.88°  109.21+1.82° 9.84+147°  43.61£3.97° 447.50£10.61°  824.52+14.28"
wAFLE 119.0044.57°  114.46+5.11% 153942.42°  45.40+0.66™ 482.50+£38.89  843.11453.74°
SIS 122.55+14.18°  118.31+0.83° 14.49+4.91°  53.09+£3.17™ 487.50424.75*  858.37+4.43°
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5 IBRAEEFT/ R IR FIFTAES 126, |eM S EHIFNG
Table 5 Effect of red inseng concentrate on the contents of 19gG and IgM in plasma and liver of mice

. IeG 4% IeM 4%
A 3 /(mg/mL) AT AE/(mg/mL) o 3% /(mg/mL) FFAE/(mg/mL)

TEM 76.42+2.65° 4427+1.81° 6.86+0.01° 6.42+0.20°
A 2A 63.55+3.29° 31.93+0.65° 6.38+0.27° 5.49+0.50°
PRI B 20 76.10+1.59° 57.4543.43° 6.97+0.14° 6.47+0.20
& &4 68.98+0.15® 33.71+2.13 6.52+0.09° 541£027°
T E 72.86£0.17™ 45.4242.47° 6.312£0.01° 6.55+0.50°
BilEa 73.42+4.32% 44.1743.20° 6.94+0.13° 6.60+£0.24°

® 6 LASRAERRNRISRFIATAES 1L-4. IFN- y S 2RI
Table 6 Effect of red ginseng concentrate on IL-4 and IFN in mouse plasma and liver- y effect of content

s IL-4 4% IFN-y &%
s 3 /(pg/mL) AT BE/(pg/mL) ¥ /(ng/mL) AT RE/(ng/mL)
T 246.87+5.18° 220.04+4.01° 1.64+0.06° 1.33+0.07°
A 236.701.65° 200.54+0.94° 1.44+0.01° 1.2120.06*
FELPER B8 20 248.70+1.17° 221.70+3.54° 1.59+0.03% 1.4140.10%
iR 235.87+3.77° 209.04+5.42% 1.52+0.03% 1.19+0.06*
W FL 245.87+2.04° 216.20+2.36™ 1.58+0.08" 1.49+0.04°
B EHE 246.37+0.23° 220.70+5.90° 1.50£0.01® 1.4140.02%

R ASREERR || BRI REAIRN
Table 7 Effect of red ginseng concentrate on body weight of type 11 diabetic mice

WA E/g

487 ) : - -
WG TR wBHRE1R BIE2 B BIE4
THLE 38.67+0.40° 40.70+0.50° 42.73+1.99° 49.43+1.91°
AR E 52.37£1.29° 49.30+1.25 46.77+0.91° 41.97+0.68*
Feb B 20 51.40+2.45° 48.73+0.47° 46.93+0.45" 47.40+0.72°
Vil 51.00+0.96° 49.13%1.37° 47.1340.75 43.00+0.60°
agilk 2l 51.63+2.10° 49.63+1.01° 47.17+0.92° 46.10+0.62°
HA=n 51.40+0.62° 49.23+0.96° 47.33+0.45° 46.87+0.55°

2.1.5 ARG R R R AT IR T IL-4.
IFN-y 2~F 4975 7%)

TL-4 2 PRV G 2 AR 8 1 i 28 1) o i 1) 14 [
¥, IFN-y i1 T kBRI NK gl =4, 251075
YA IR AN RE PSR T S R T, R 6 A
Al REAYZH /N RO KA IL-4 & IFN-y & &
WA OHP R, SBEAAHM, f. SflEd
NRIMFE AT IL-4 K TFN-y &8 555w, 1
WRPFAE A IL-4 & & ) IFN-y & S5 2 2R 45
FIE (BG4 R AN
JEAEH IL-4 &R A S MR T 4.09%-
10.05%. IR/ R MR AFFAEH S IFN-y & &
BRI HERE T 9.72%. 23.14%. 1iH]E B
LI BIRAERGRI RTINS TL-4 J& TFN-y &k
FIEE KRR .

22 LTHUR U R P M RE E 4 R
221 AR EE R I A R m )s RN 2 8%

L
W FEIRERIER (STZ) MRS, BkamlEmbE
TP T 1T AR RN, g 7 HE el dn, el
THERRI AL R AR R bR b, T 4 PR
fitiialket, FTLAEIRIT AT, BRI AR T
= A/ NRAR TR . M0 I BRI AR R
I T e, SRRAATLL, fELLZIRGER 2 A
W, ik . BAERHNRETERFREER
(P<0.05), BEAEVE B N R] R, SR AL,
FERITIES 4 F, . mi RN R R R E R N
(P<<0.05), UiMIZLZIRGRBHERIA 51 T
e, FECH—E HIZEAARAE T, AN RpE Ry T BRI
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8 IBRYERRT || BUHEERTR/)\FR FBG BISZMR
Table 8 Effect of red ginseng concentrate on FBG of type 11 diabetic mice

. % . f0:4%/(mmol/L)
SBITRT EHRELR B2 A SIS 4 R
TaM 5.75+0.35° 5.85+0.21° 5.70+£0.28" 5.80+£0.57
ARAL 40 8.60£0.14° 8.60+£1.27° 8.95+0.35¢ 8.90+0.28°
FRIPEAT RR AR 8.60+0.42° 7.75+0.49° 7.25+0.07° 5.75+0.07°
&40 8.60+0.14° 8.20+0.14° 7.85+0.21° 7.5040.14°
T E4 9.05+0.21° 7.40+0.14° 6.85+0.21° 6.050.35°
iR ! 9.00+0.42° 7.90+0.42° 6.70+0.14° 6.00+0.42°

RO LALREERRS || BUFERRR/NR 0GTT BISZAR
Table 9 Effect of red ginseng concentrate on OGTT of type Il diabetic mice

w3 =I5 dn.4%/(mmol/L) AUC
0 min 30 min 60 min 120 min

FEs 5104042°  11.10+£1.56°  9.00£0.42° 8204028  17.68+2.49°

AEALE 8.95£035°  1820£1.13°  16.30£0.99°  9.95+035°  28.54+4.59°

AR EBLE 5.2540.64° 1430+0.71°  11.70£042°  8.35+0.07*  21.41+3.94°
f&ABH 835£021° 17.00+£1.84%  14.55£1.06° 10.20+£0.28°  26.60+3.96°

PHRBH 535£0.64° 11204028  935+1.63%  7.80+0.14°  17.85+2.48°

HAEE  6.00£028"  1535£2.99™  11.35+0.64"  8.05£0.35"  21.71+4.09°

222 “AR%E RS 1 BAE SRR R FBG 49 HAIPH X AR A B3 2R (P<0.05), BHRAKT

A

FH# 8 v %0, FEAEIT AR, 2 AR
/N R 2 BRI T ARk, B ZH /N GRS B I
PR E T2 A4l (P<0.05). PR /NRAERTT
2 — S I E R B 2R, ERIT M
Fran, SR, 22 IRGE R4/ R 2 B R
BERFL (P<0.05), ERITHIZENE, . &=
H/INER I 2 AR IUBE 5 2 1 2L RRBE P o R
Z5 (P<0.05), ZAIBEICT 33.15%. 33.33%, FHI%
o HRZH /N RS ISR B T 33.14%, IX UL AR S
AR IR TT AR S RH P HRZH PR B0 o R A,
I BIRARRE S PR BRI & (STZ) Bl m A
R AR5 /N BRI v LA o
223 “aAR%EEN AR R OGTT 49
A

PR 2T R TR R T LA D) S /) BB W PR S R A T
/INBRUR T LA R T R B B B AN -2 R )
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