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Abstract

The research mainly studied the anti-fatigue effect of the Korean soybean paste. 40 male Kunming
mice weighing 18 - 22 g were taken and randomly divided into the control group, the low dose,
middle dose and high dose group (0.2 g/kg/d, 0.4 g/kg/d, 0.8 g/kg/d). The weight of mice in each
group was measured every three days and the three dose paste samples were gavaged for 4 weeks.
At the end of the experiment, the pole-climbing time and load-swimming time were measured, and
hepatic glycogen content and muscle glycogen content after swimming were also measured. Organ
coefficient in each group of mice and body weight in each group was analyzed. Results showed that
after 4 weeks’ gavage with different dose of Korean soybean paste, the pole-climbing and
load-swimming time was significantly prolonged compared with the control group (P < 0.01), and
the contents of hepatic glycogen (P < 0.01) and muscle glycogen (P < 0.05) significantly increased
compared with the control, but there was no significant difference among the 4 groups in body
weight and organ coefficient (P > 0.05). Thus the anti-fatigue effect of Korean soybean paste is
proved.
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1. 518

KREAEN—FEEERHEY), EMTEAFEE0EAR. BgERs. REZKERE>#, JTHE
RALHDON EZREE X, REREARBETEZEGRZ . WEES, PHERIRCHIR S & &R
FIRE Sl P RGBT, BlinkEs, G55, AOCEMRRR AR, T HZEREESE, &Rttt
FHo WOAITTRY], KRB EH P S MR EYE T, 5 NG 2R AL, S AhEE
Yoo AR ELAE A K A T B i RE G A Sk (1 A B Th BE[ 1]

HEE RS R E K — AL gt g, wlR LRGN R EE0RE, TRy 45 B R 2 i e, 1
SEDBRAEARIER N ORBE IR R BT USRI e DU BIFRRARE R . PURAR . OB DLl PUE. 3T
RS 2 A A BE D RE . A X LS DI RE M) T BAE T D REVEY B o I Horh — 28R R G A S I [ A B
HISRBEEAE . ZRESE. ZWmZE. BHKR]. 55— RNREMED L2 MEERILFEMENT, SRR
PR AR TAENY), 3T EA, 22— RAVEARMAMER, AT R i AR
VEMIIS, SRR A I IR R T B — R aY s o R K A B B e P S BRI AE

P57 AR HUAR BB ORHF ML REAE — R B /K-F BRI RELERR TUE (IS B iR 2 [3]. i Bhfe Iy tRig
A ZRIEA, WIEREEMMIITCEIES H FKF . BLCTFR IPUR 57 TIRER > A AR . PUE
55 R S PR IR A

KRG ZIRAE PRSI dhz—, S22 ZHAR . KEZ K&, BRI RKEEA
NEBFRE, RIGZILKE. 70 A G — R BRI R LR RR Y, HIEH b 3~10 MERERA
i, REEFEERMSH LT EREGED K, HEERTLFEERTEHHRE. SEFYEE, B4
RIS FRME, R — R R (LR 57 72 S0 [4] [5] [6]. MRt dnfui R s, $em i ans s E
LGRS, A E RSOGO T ILEETE7]. SESGREERAMIL, KEZME S T ARHE
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R, eV PR GE RS . FERRZG. £r ST AIAT I B 1 SR UK JRE 5
2. MRS
2.1, KEEHIHIME

B S22 [ 1) 9% il 2505 g B JS ANIZ, BN 6000 mL 7K (SR K & s 100°C f5 A 212 40°C FEHIA)
FEHEA5), FEHUARZEFAT I 0.06 g, MUK ZFAIAT I E EH T PTG BCE KR A IRA T R — 5
TomiE: 1270 g, 5 TR SRR IR HILE 13% 4 4 . TARIRA A b & B o

2.2. R R A ERY

AR B /N B BT SE AL R A S it rh SRR, D9 RE A REE 7535 2 R A M/, iR 40
R, ANRAEYERAE 20 £ 29, FEED RSB MITF OB EIATR, MHXHEE Y 45%~65%, =i 24°C
+2°C, BERNGERMMYOK, EHERN 1A, JTrIHGIRE . ShYSCiiRE 2 rr e R B AR AE .

2.3 U E

SW-CJ-2FD XU L[4k TAE & (95 M1 i & TR 2 Al ;
HH-6 £ AR R /KB4 (S xR 3G PR A F]);

U-3900 43t 6 FETH(H SZACES A PR A7)

DY89- IT HL3)) 3 35 S AT b Z LE MR e A BR A 7]):
MJ-60BMOLA Tt FEHL( 48 36 RS it FEL A il i A7 PR 2 7))
80-2 il B L HL( T AR S );

K0409-120309 i &5 Lo WL (I FE 24 Bl Sl & g B BR A ) s
FA2004 7341 R (i B PGS A R A D).

2.4. 3

0.9%I1 A= Hh 7K . 95% ) ZBEA L 5% = LR TR (7 brat). TR Hral). #i % (o Hrat),
TRt R (73 M4t o

R FH 72% IR BRBR ], R 0.05%IW R, 19%MImR, BCHUE 2 i AvEL I A7 B UK
i

2.5. ZRFIERT

ARG 40 HUNRALRERENL B T 4 4, B4 10 R(HS R DNRASEGILSZR LS, DEEX
), RIS XA (RIR B RS RIS A . R R A . KR, . mE
239 5E N 0.2 g/kgld. 0.4 glkg/d. 0.8 g/kg/d [8], £ FIHE BN ZRY), [N 25 15 IR ZHME DA AAR AR A 25
8K
2.6. KA E
2.6.1. KEBRRAHIE

M I R B N H G IR 2 30 g (BlE, ARSEEE K # & /K E N 50% L 47), BT HEEL
PS5 5 EL 4 g+ 8.9+ 16 g S A ANZEIE/K 200 mL FEZY, 43l B BGR BE 43 724 0.02 g/mL. 0.04 g/mL.
0.08 g/mL P&, BIREAK. H. mifflE.

<
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2.6.2. /s FRIEATE [E) B9 E

TEAR UG E 30 min Ji5, 735K 20 /0N SRR UORCE T ICHFF 22 104 LB B R A 1 (ICHT 4480 E 7E 100 x 80
x 50 cm AA% IR A S, AR NSEAL 15 om = EERIK), BEIAEEAE 0.8~1.0 cm, T un#EsKIIZ) 20 cm,
FAFD R0 370N BN S [58 Aek B10 V 7K H T)  F Bf T (— FR A6 /N AN 2 1€, w245 LIK), Rt 3 IRIEA/I
B PFITCRT BT IRT[9] 0 o S 6 751 o 2E AT B [ B 24K T AL ICRFBR U], 00T DA K8 T — 58 I
FER .

2.6.3. /MR S EF KA E) RO E

TEARKHEE 30 min J&, 75524/ 8RR H0 0 5% PR 5 14 B (R4 25 /N RARE R 5T, 4 A 71 8 /N R
VTR vk AR R, IR PR FE ARG 90 x 45 x 45 cm, JKIERZ) 35 cm. /KN 25°C +1°C (WG id 2 ip B4
HIF7KIR, B RO IR0 45 5 G BT s i), 34T 7B ek R [10] [11]. JusE Ry /N BRI HE A S
TEKTH T 8s Afask, WIAAE/NR I8 . 058 RN R B K6 2 )\t A K P AT e RI[12], K
FLAE RN BB EK I 1) o 22 I 6 751 8 4L Ui i B 1) B S -2 2ROk e 1, U] DK S KB AT —
BT s 1EH -

2.6.4. INEAERAESERBHNE
RIGE RS, & 3 d AT — /N E IR, G0 E A R0 ) 2 B R 28 iR
THEEAT S AR E (100 g) I ELAR, THE H AT A R EL[13].

2.65. MEFFHER. NREFEREEENNE

1) AR AE Hh e 2

W e Fe kR 43 )08 0 mg/mL. 0.5 mg/mL. 1.0 mg/mL. 1.5 mg/mL. 2.0 mg/mL £l 2.5 mg/mL s
T & VA% 100 mL, SRJS 23 AIHL 2 mL N 6 S5 R, FAE SR E 4 inA 10 mL 3
W5, R THCE 15 min, ZRREIEER, JIEHAE 620 nm PN MO (OD fH), LbniE
PRI R B R A bR, WO BB A bR, e hibritE 2k, FrufEihZk . y = 2.3751x + 0.082

2)/NERFERE S LR s 0 s

FENER AT PR UK S, WIRERIUMARSE, MBS 24 5T 4 CUKAE. ARTIBUNEUFFIE, F A2 EEK
BRI ERRME, JFEBRZRIRIIAL, HIBAR TSI, MN-20 COKFIRAE, M4z A&7
VI T SRR JULRE D i 26 [ 14] [15] [16].

BB A E RIBOCEARNSRHETT R, F T aQTH 525 4L /0 XA JEURT LR Ji ) 25
OD -0.0822

/WL I 25 (mg 1009 T /L) = == —— =

2% %0.9x100 )
m

Hrh, OD: FRfERAE
2: VA ARHE AT R 28K AR AR (mL)
V: FREGE AT (mL)
m: BT RE/AULIA 2041 ) 5 2 (Q)
0.9: I % FEFINE [R5 4 R A
B AT R VLRSS, B RTRE b ORI 55 R o

2.6.6. et
RIS 58 ) SPSS18.0 B AT A it o, R /DR EZHL(LSD)#IT L HILE. P < 0.05
FaAEEEZESR, P<0.01 MFRRAEWEZEZER; P>0.05 ALGITHE L.
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3. &R
3.1, KEXNRAERF N

KT 2N AR E Mm% 1 FiR.

B2 1A, XHRIG A /N RESEE 4 W I, RIS R RN R IR E A SR T BB K
s, w2 AL IR TR B 2 )]« F SPSS18.0 B A A BB s k47 2 FEL A, 45 R
ANEIHE B A S /N AR B 2 (R AN BB VR 2 R, RE— BRI, /N RSN —E R RE I
/N B A B 3 RS

3.2. KX}/ BE2E R ¥ ARG

R 5 4L/ B 58 R AR B 22 2 T
Fil SPSS18.0 HUPFlAT £ T AR R BL, 7. o (AL B AR [ 58 2 5015 2 10 L 58
RIS A B2 5, 2209 — BUR ] ) — s LA A\ At B 38 2R St

3.3. KEExf /| ol AT B[] 6 2

R X /N BRTCAT I 18] 52 M G 3 s o
H13E 3 W LAE . B KB IR RGN, AT o i in, K¥m. b (KGR A/ REFF
AR R E R T xR, b sl B 4O ROV R, E51. PRHEHERRE.

3.4. KX /NE Bk EIRIR IR

R X /N BRI UK I 8] 2 a2 4 B o
M3 4 WTRAE, R, ey RS LN B S Ik (A S M R 3 K T2 IR, Horp
LA AR BN, B S, GG RAM Y Z R R

35. KX/ NEATFEREE BRI R

R X /I BT i 2% R AR A% 5 T
M1 5 AP, K. . RSN R R & B R & T xR, b D)
BHMRRNYIE, ESIGHRAAM R A Z R

3.6. KEX/NEAGEREE B R

%N BRI B s 4% B (O B B 6 T

6 M, KERE. . ARSA LN RV A& S 58w T2 GO B AL, Hooh Lo
BORBNWIE, CEHENEAERREE, SRABHERES.
4. VWHig

P AR B TR AR B F LB R S — e KT, B B B AN R LT IS Bh R,
TRFIAIEEN e PR AR . AR Tk BIRRAE K o IR 553 A2, — SR AR 57
SR BRSSO HUIE S FR A 5 1 7 A SIS BRSBTS A P e R AR Ak S
SRS, IREM R, SEE RIS, % ORI AR K 18 K AR . ZE VPN AR
TR ITRE S5 IR ME T G, S HEAT W ITRARIO T E o eI BN TC AT AT 11 4932 ZhT 7 I3 e 1) P 351
Bl e, A dhs E E AR MR R AP SR . MR AR AR S, 2R A
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Table 1. Effect of soybean paste on the weight of mice (g) (X £ SD)

%=1 AEMNRIEERNZMm(G) (X £SD)

T[] 2 R HEZH (g) = 2EN ()] R 2H (g) = 71 E2H (g)
B 23.95+1.59 23.45 + 1.67 25.10+1.98 25.10+0.84
3d 28.90 + 1.37 27.40 +£0.88 29.50+1.78 30.05 + 1.54
6d 3350 +2.17 32,95+ 1.30 34.25+1.95 35.05+2.18
9d 36.45+2.97 34.80 + 1.87 35.35+3.16 36.15 + 3.09
12d 38.95 +3.07 37.65+1.86 37.15+2.99 39.05+4.13
15d 41.35+3.34 39.30£2.21 37.95+2.66 41.20 +4.35
18d 42,55 £3.72 40.95 + 2.67 39.55 + 2.66 41.80 £4.76
21d 4410 £3.91 42,20 £2.79 40.80 +2.97 43.30 £5.25
24d 45.95 + 4,50 43.50 + 2.66 41.55 £3.02 43.10 £5.67
27d 46.40 + 4.06 43.70 £3.09 42,55 +3.30 44,60 £5.71
Table 2. Effect of soybean paste on the visceral weight ratio of mice (X + SD) (g/100g)
= 2. KEXH/INRBERR R AR (X + SD) (9/100g)
4 JHF /A2 2 (%) O (%) B k1 2 (%) JUR /A7 2 (%)
T ER R 5.190 + 0.56 0.533 + 0.04 0.703 +0.08 0.312 +0.08
A=A 5.431+0.87 0.452 +0.06 0.685 + 0.06 0.278 £ 0.03
2 5.2010.36 0.480 +0.05 0.710£0.10 0.333+0.06
= 2 4,680 +0.38 0.469 +0.05 0.789 +0.31 0.283 + 0.04
Table 3. Multiple comparisons of climbing time of mice in each group (X + SD)
< 3. BLHMRICHTRT B 2 EELEFR (X £ SD)
RENE
251 JEFF IS ] (min)
0.05 0.01
25 A HR AL 4793 £1.30 c C
(SRl 7.370 £ 1.67 b B
e 7.469 +1.90 b B
A 9.948 + 2,58 a A
e AR FRHNR R ZE R A LS, THEFRN R R 2R SE.
Table 4. Multiple comparisons of swimming time of mice in each group (X + SD)
4. BHENRAEFKAIE S ELERX £ SD)
RENE
251 VKIS T (min)
0.05 0.01
T EXTREZH 4140 £2.27 d D
fIGF &4 9.695 + 3.05 c c
e 17.110 + 4.05 a A
A 13.237 +3.36 b B
e JUEHIE A REGR N 2 AR, LR R R Ry 22 57 3
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Table 5. Multiple comparisons of hepatic glycogen content in each group of mice (X + SD)

=5 RENRITERFEEESELRRX £SD)

=Ry
w5 R et
(mg/1009) 0.05 0.01
7 G R ZH 1341.22 +394.7 d D
k=i 3819.59 + 348.4 c C
IR 5457.17 + 281.7 a A
il 4251.04 + 265.3 b B
F: NEMETRHONERERTES, THRATHHIETNEREE.
Table 6. Multiple comparisons of muscle glycogen content in each group of mice (X + SD)
% 6. SEIRABRESEZELLRRX £ SD)
=R
. WU 54 A
ZH 5 1100
(mg/100g) 0.05 0.01
EaSPoyicHEl 561.97 + 176.96 d c
iS¢ 661.73 +173.88 b A
W 693.84 + 137.55 a A
il 620.54 + 193.38 c B

e AMEATRNEREZRARE, CHATRREERES.

PUIE 57 TEVERIARAE N . AT — 08 Bt 758 A D T B AR A Fe b 9 BH PR, BIRT ) LR A Pk
A TE[17]

B SE UG BN I e 5 ) B SRR, AR N BOREARCE T AN B =, I yR e 60 4 B R I
M 25 4% A1 280 1 DU KR A7 A T AR AL 4l i v, 32 B2 USSR (1 T XAZAE[18] . bR ZLE 30T, B
S LG 1 ATP fiERE, H RS RRS: 1~2 S, BRI I RAHLAGk S m R IZ ), VRS R3S TEA
TR AR BT R R R e o ILZE ) ] 00 100 A w1 5 26 0 R JUL 4 L i A7 P JULRRR S e 7 A 1) 28 W T
TR AR . AEAEIN RS ZhIN A+ B R 4. K% 3 min J&, FFEEpiB@m 2 7 KRNI,
L pH B FRE, JCRMERAL L, i 5E 4 A AT R S 4h B B AU IR R B 8h . i K
FIRREIZUZ), SRR ACERER, RS RGUEREA 2, X I JU5E i 0 S5 R LRE B 23 A A R e 4
B, N IS AR U P 167 o G SR LA P 2 W ol PR I 2 0 I, UL JER 20 i A s D T 267 A R ik
MR, R RESEMEAR A RIS, B LA BRI g BT, 2o ad Wl e A A R A o 2 0
PR G R [ I AR R . X (235 A R AT B - R ER, ROHE SR AIE 3. RN RS R
FRYURH J5E 458 22 K B G 2 W S 2 2 SRRk 2D, 5 SR UM, LA AS B 4 R 30 AR AT T 7= 2R 98 57 [19] o
PG, PR LIS 20 g DA R B R IR S Fr) 25 S0 S 38 2 FR FR[20]
5. &g

AR YRR =R E AN R E AR RS, 52 AR BKA/NRERRGH, D
B FF) QAT I i) R0 ST T 7E — 52 7R 1 R AR FH T R S e, /)N SR B S R PR 1) i 46 ot A o
Hahn, RO I5E B 50 A0 A AR BRI 35 A B P, b LE I s e K B — e PR T R
HFE KW &R m, IR RAEHITE— B a B, BUs o7 OR A el
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