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# E: AT D-F&ERE (D-Allulose, D-Alu) 3 2R E G @ik A ¥, ARRKE (0. 1.
5. 10 mg/mL) D-FI4EASERA RS, HABFHG, B, %A, HLE. HilAS, RAKBERFER, 4
REW, Hxtmaart, A D-FEEAME S mg/mL 8RB FHFF AR RKFFTL ALK T 18.86% #= 25.77%,
HEFHTHEE (P<0.05) . Z#HRBOZHRAFELEFRE (P<0.01) , F47 5 mg/mL D-FTEEHE 30 d #
R EfIGH 5B att, 5T 21.10%. #de 1 mg/mL D-FT &AM R0 ZiE 5B atabit s 7
10.9% (P<0.05) , R¥aIXFRABRY T 7.81% (P<0.01) . #IF, = 5 mg/mL D-FTE&ERHE 30 d ¥ R 8849 g
KA BARE T 13.06% (P<0.01) , BiwFibp 5a@mmt, BT 4.06% (P<0.01) , M TREF
B it sa i e, ERANER T, Fhv 5 mg/mL D-F&BAAE 4 R 38 A AL R & T -F35 4 F 0t
BB T 12.34% (P<0.05) , R#BeAZAALHHLEE (Superoxide dismutase, SOD) Cu/Zn-SOD #= Mn-SOD i £ 4
HIRE T 13.49% (P<0.01) #=16.19% (P<0.05) , i AL AF4E (Catalase, CAT) FH#R&E T 32.21% (P<0.01) ,
A —F% (Malonaldehyde, MDA) &% 53FBmAatb Ry 7 20.75% (P<0.01) o % LArik, D-FT&ERAAET A E ¥
R R ANAE S, KRB EF G, EABLEGRREHER.
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Effects of D-allulose on the Longevity and Antioxidant
Capacity of Drosophila melanogaster
LU Changsheng', FENG Jianhao', SUN Zhen'ou'?, GUO Qingbin'?, DING Wentao'*", WANG Changlu"*"

(1.College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2.State Key Laboratory of Food Nutrition and Safety, Tianjin 300457, China)

Abstract: To investigate the effects of D-allulose (D-Alu) on the lifespan and antioxidant capacity of Drosophila
melanogaster, D. melanogaster were fed with different concentrations (0, 1, 5, 10 mg/mL) of D-allulose, and experiments
on lifespan, climbing, reproduction, food intake, intestinal homeostasis, and antioxidant enzyme activities were carried out.
The results showed that the mean and maximum lifespan of D. melanogaster in the group with 5 mg/mL of D-allulose were
prolonged by 18.86% and 25.77%, which were significantly higher than those in the control group (P<0.05). The exercise
capacity of aged D. melanogaster was significantly improved, and the climbing index of D. melanogaster at 30 d of age
with the addition of D-allulose 5 mg/mL was increased by 21.10% compared with the control group (P<0.01). The egg
production of D. melanogaster in the group supplemented with D-allulose 1 mg/mL increased by 10.9% (P<0.05) and the
developmental cycle of D. melanogaster was shortened by 7.81% (P<0.01) compared with the control group. In addition,
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the addition of D-allulose 5 mg/mL increased the intestinal length of 30-d-old D. melanogaster by 13.06% (P<0.01)
compared with the control group, and the proportion of intestinal leakage was reduced by 4.06% (P<0.01) compared with

the control group, which reduced the shortening of the intestinal tract and the increase in permeability caused by aging. In

the antioxidant assay, the mean survival time of D. melanogaster under oxidative stress conditions was prolonged by

12.34% (P<0.05) in the group supplemented with D-allulose 5 mg/mL, and the activities of D. melanogaster's superoxide
dismutase (SOD) Cu/Zn-SOD and Mn-SOD were increased by 13.49% (P<0.01) and 16.19% (P<0.05), catalase (CAT)
activity increased by 32.21% (P<0.01), and the malonaldehyde (MDA) content decreased by 20.75% (P<0.01) compared to
the control. In conclusion, D-allulose can significantly improve the antioxidant capacity and prolong the healthy lifespan of

D. melanogaster, showing a potential anti-aging efficacy.
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D-Br] %% B B% ( D-Allulose ) J& —Fl Fii A B8, SRR
D-ZHH-2- L FiE, J& D-SRMELE C-3 (LB 2205744
1, 4rF X CH,,0,, FXT ST &N 180.16M1,
D- Bl 9% ERAH 2 —F 1 O AR AR, ToR, M550
96 °C, FEHIEH R N MR e, D-B s s ]
VI F 7K FAA MLEE ), EK A O EE R B 305 : 25 C
T, A 100 g /KR ] LGS 291 g D-Fa g EAEC, ik
G, D- Bl B R — P U B, hindieas & A= 2
1l sz N, L 2 A Y 70%, B e SR IR, 2
AANTE A R, 2 AT G0 E R R 09 BEAR R AC A T,
Matsuo 55 3 i3 K EREZ S 40 E, D- B v B 04 H B
A 0.007 keal/g, RSN IR 0.3%.

D- [T B4 3 B A AR BRA PR BT A, 7R LA
P 2 TR 58 o FR B 35 09 A BRI BE, AL FE M
M FRPCC RO A 2R P 48 . )40, Buranapin 25
TEARFR AT & B0, D-BaT 1 RO X 45 2550005 Ak i 2R
PRI R B2 2 B0 Ry 30 AR, o] e S i D- BT
TR IS, 485 MUBEFIIER 5 222K BAIK, Es i D-Baf
TS ERBE R 22, RS 25 ) I A 701 %) WE A I 5 28 )N o
Matsuo 257 WFSYE 2 B, D-Ba] 1% B pE GE 012 30 1 KA AT
R BE -G It i 3%, 92D H v =158 5 i, AT
A B T A IR Wi AEAR N B R &R, BEAR IR 7K - .
Takata 550 FEARSMEISLEG A & 3, ESHI1 50 mmol/L
) D-B] 3¢5 BRDBE AT LA GE A 58 v 4H M PN A5 b HRK
(Glutathione, GSH) /KAl #2255 ——o6- 78 2k
£ [z (6-Hydroxydopamine, 6-OHDA )i 511 PC12
AR . B T axX e AR FR DI EEST, D-BaT i i
AT A AL I AE 2% 52 22 J7 10 85 1 WAR )z %
. Shintani 55 BFFE A B, D-BAlvE& B AT 8 o I
B ) BIL ) vk 3 AU A 4%« 18 R AU A6 ) B Ak Tt
(Superoxide ismutase, SOD) Flid S L & i (Catalase,
CAT) ) mRNA 35 FNEEH PR AE [ 55 i B2 i
MF51ir. Choi 450 5T & B0, D-Fa] 3 B AT LA
1Y S N = 0 B T R =i e e S Py i S 2 R e A VAT G7n
HEY—N _[E (Malonaldehyde, MDA ) i & i, 257
e H kI Ak B (Glutathione peroxidase, GSH-
Px) AL, AR AC /IS BRUIF AR T HEAR, ol
AR S5 FIRFAR A

H A, 5¢ T D-F i B BB S A Fn o o 2 AH ¢

M FERE />, HANAELR AR vh gE 47, BRI S i
(Drosophila melanogaster) J&: HE WL R A= Py vp [ —
G i = 1 R e S WL S W S -0 B L A B s B Y AN
75% BUR R 5 A SRR A, AP s b
WS AR SC L SR SR S ST S, BT
GEARIMEAS R D - BT 3 b o S 5 i AT A T i
W MRS TS R, A T 2 3T D-BAvE BB i DI HE
R AR
1 MRERE%E
1.1 MRS5EE

D-Frf & A (4R 98%) Mg va kAL RS
JEAY AT BRI s el ZEB R RE Y AT BRA W5 B5ig
i RENE . JOKAAENE AT AR R 2 E R AT BR A
H330% iU E RETEERHLS Al DA IR
SR RT ol SR | A LI LB (SOD) 5] & . it
AR (CAT)IFI& . W EMDA)IKFI&  db
WEREFERHCARAF; AR WHRIRCRED AR
INE]; W18 AUMEAE SRl SRR R i Bk
5T RSB R I B S A YR T R S Es

HWS-1000 ZUEIREIRERF=FE T UGB TEHS
SZIGAL ) ; Infinite 200 Pro FIMGARMY b2 5
FAR ] TDZ5-WS B G Bl KU
DAY ESAT BR2S 7l SQP AU+ J7 402 —HL T R
FEZFIHELAUAR LT B FR S 7] SZ810 HU4LLAR
AR s B PRGNSR A BR A ] .
1.2 L7
1.2.1 gk E Frfs W1118 B SRt
FHPRUER 0 RO ER B SR AR %, s T R e e
Brgeftivh, SR 25 °C. 65% {EFE, 12 h JGHE/12 h BAKS
FRIFR AR, SRR BT IR I AT = SRR e AL
Tk, D-BvE EgE s 7R AR AR Ll By SR AL P i A D-
U e oSl B i & S pem )=y L Tyl B S S B I G L L 2y 5 2
BT A AT D-F IS PR AE R IR I B IR
BRARSS A UL, T S804 FH AR SE IC ey A S
1.2.2 HUEEarSCs e 8 h PPMbrlfEt: w1118
TG 320 H, 43k 4 20, NG D-Balys B 14K
B SR As PO BRAE, AIGGR) R (1 mg/mL) . s
(5 mg/mL) . &5 (10 mg/mL ) D- Bl 3% Bilp 5] i
SRR SEEGH . B 3 d B — IR IR FRIL, 4y
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ERAE , 4 D-Fi R AR i SR AL RE T R - 455 -

O SR AR SRRSO T R0, DR AR IR BT SR
AHHEN, BBV — RGBT, R, KL
BJa 10% A SR P E e 'Y i
JEGETTH o AT R MR 0T B . B E TR R RS
Fgfir, B SRR A AN LR, FEdH R 4 IR, 45
IS AR T AU

R 2 A
\/:b ‘A — 1
TEASG = o A
SRR () = ARALS0% B8 BE I (T
A (2
40 B e 10% 5 06 75 iy 2
REA W T 10% T R L
£ (3)

1.2.3 BRI SRgsrgd S AR ikIb 1.2.2,
At FH A, e PRI R DAL S e LA ERE 1, 4y
FIEEEFEES 15, 30 d BRI MR 5% 7 2235 W 3 0 4
o, AR RE, (AR SRR IS AT IR . 4
it 15 s TEE I 8 cm B RMEEE, TTILA2H R
F 14 225 )& 35 %4 ( Climbing Index, C1) . fF4HE E 4
Wo ZECHEBOTA AT
15 sSEE BB IS e HL b S 4K

R HU(%) = LR L x 100
& D

1.2.4 {REMEYFEONE RN s Ey
I 7 5320 T AR MR iR ] 1.2.2, FAESR BRI IR0
30 d B, FEAREDN SR i FH U TRR IS, SR R
ORI IARTE . AERIEERSRE 15 d B TR FR
MAE o TE 5% WIRERRE R AT & GERS2E, Bid
TR A 1% B9 SR B FR U . R A DU SR e LAk
2 h, F R B S SR R IR MR AR SR I B IR A T m 3R
18 ho KA b S FHEUVSURRER, 37 BN E T IR whis
G R (PBS) HHfF, 5.0 5 min JEUEE HIHW -
B L yEwaE I E] 96 FLARH, 625 nm &b E WG
LA x Rl hy i Y K T SR B R B, y il i
SCRE, 5 hIbRE 2R y=6.85242%+0.0618, R?>=0.9976,
TSR R DA SRR 4 K.

1.2.5 RIRER AL TR SLMeSrH AR )y
BaE 1.2.2, FiaiaEng 15 d )5, B840 20 HEP:
SR 20 SRR, B 2 S A A - SR Y
¥EFRIL 25 °C T 53 24 h, BUL A b, 768 B
B NI TR SR =R T AN, FE R RS v
W (PBS) PeiA B F= ML, 435335050 Hb il B A X e
FERY) D-FryEEadEET g3 . TR Sl e B K
FHL BRIt E] . ARLHEES 4 IR,

1.2.6 Praitheilss  Sbesrd AR kA 1.2.2,
ARG FEAS 30 d B, PRHAYVERPUTE, KA 20 B
P SRR BN S A 1% BARRIES IR, £36% 8 h
GeiHREAET 4, H BT AET . IR 4R

bR B HEBT JT, 7E 5% B8O REPE A W in A 30%
H,0,, i 2455 & 10% H,0, B REMIA W . W 555
30 d MYSRMRFE A2 (IS FRE 1, YLk 2 he 2R)5, K
MRS B oA whA T FAL A AR R A4
MIRE IR R, Ak 2 h GEi T REsE T4, H R RS
BRI ATRIET U, g EAE 4 IR, RIRK I
e bRIT I 1.2.2,

1.2.7 “WRER7IAE: SR AR TR E] 1.2.2,
MEFEE 30 do 7E 5% MR PIn A T AR
FEWE, BOH B E R 1% MORMERT IR . TEL 200 pL
SRWRIE FRUR, T INTEER DY 4 e at sk I, 8 h J5 AR
PSR IMEIR S o B (O RN i LA AN SR )
SRy A R U TR RS R B S R
O E S, AR 4 K.

FRLH RS R R

W5 RS R LA (%) = TR, x 100
A (5

1.2.8 B EEm R s AR EE] 1.2.2,
MLFEZE 30 d., FERSERERSE i (PBS) Hi ) S i, B
b, 78 10% 482K SR e W [ 2 30 min, 15
SO R O = - i e Y W K= Y5 5 & /2 2 v SR
o FHHER 4K,

1.2.9 P LGRS SRR g B iml i ik [E]
1.2.2, IR E 30 do A REER =, 5 20 HR
W—2H, BADK R ES.CAE T, INA 100 pL Ty 4=
PRELIK, ST . 4 °C, 3500 r/min B5.0> 15 min, %
AR 2D DR A T 4 o i AU A ) 1B AL I (Cu/Zn-
superoxide dismutase, Cu/Zn-SOD) . % 8 & b Py
AL (Mn-superoxide dismutase, Mn-SOD) . i &1k
(B (catalase, CAT)#HPEFIN B (malondialdehyde,
MDA) # iz, A ERE 4 K.

1.3 IR

AT LGE K ] GraphPad Prism 9.5 #£474)
BT AN 2 & Bods LA BAR vE 22 (Mean=SD ) £ ; o)
JHEA R 2 07 2243 W1 (ANOVA) Fll -6 56 45 Hr 4% L[]

SR 2 SR Log-rank A& 56 A= 77156 1Y) k.25
s LA*P<0.05. **P<0.01 27 B A GIHFRE L.
2 BR5SH
2.1 D-PagREYERT RbEE dp RS20

SHARTE D- BT B X SR T i AR ), DA T
#wshn o, 1.5 F1 10 mg/mL D-B ¥ EBEFA) W1118 7l
IR D SRR ) Ao, Gl TS U A 2 SO il A
AL, SRMBAFIE KA R NE 1 oR, SFH Ay ek
FFATEFE PR INER 1 PR,

FHER 1 AT LA H, IR 2E A0 b ) dk 4 SR i 75
T AE R (P<0.05) o Hor, r i) b SR A 4 1<
PR R 55 o X R AR b, 591 2 SR )
B HRAIE R T 18.86%(P<0.01), i AFar M 39 d
W] 48 d, #EK T 23.08%(P<0.01), K FFfm

e
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Fig.1 Effects of D-Allulose on the Lifespan of D. B | s
melanogaster "
T CK Ry%5 P4 B2 (0 mg/mL), DA-L g fiG5H 5t (1 mg/mL), 0.6 7 —
DA-M 23k (5 mg/mL), DA-H 24 &3 5 (10 mg/mL) D-Fif N ‘ ==
A IRAL. coa] [
. &
1 D-Fafy ERAET SR -1 75 i F B R A ) 52 1) %
Table 1 Effects of D-allulose on average lifespan 027
and maximum lifespan of D. melanogaster
0 T T T
15 Bk CP¥EAa PBUEAT RKFEAT Log-rankKige CK DA-L DA-M DA-H
- H K SR T
W W W W P2 G DRTSARRE 15 d(A) I 30 d(B) AT
DA-L 80 43.76+1.55 45 63.750 P=0.0148 . .
DAM 80  46.58+1.62" 48 68,625 P0.0011 Fig.2 Effects of feeding D-allulose for 15 d (A) and 30 d (B)
DAH 80  40.73+155 47 60.750 P=0.35 on the climbing ability of D. melanogaster

T % IRLH A, R BT MRS 5, P<0.05; 38 FUA i i 35k
£5, P<0.01,
68.63 d, FLXTREZHIER T 13.67%(P<0.05) . R4k
SRERAA, D-F] % Bl X SR b 1) 5y LA B R A R
VER, Hod, £ 1~10 mg/mL ¥R FEJLE Y, 5 mg/mL
D-Bu] 7% Bl AR 20 B3R B S 235 . Shintani 259 5%
5~25 mmol/L ¥ 511 D-Bif i EipH XIS 5%
PR AL R N2 55 TN A2 BRI 3 S 56 2 90, D-BAfv
il A7 A R S8 S5 00 T 5 T B RSP A,
#1 5,10, 25 mmol/L D-FrIyE AL (1 5w o0l bbas
X IBLHIER T 4.0%. 12.0% K 7.0%, F5HriE< 35
R AT EARH R, ASSLEG LS IR S5 2 30, RIMIRHREE
Bk, BB D- B35 BB A E R, 75 E AR
s B U EE HE— I, TR IR AT AR I ES o
2.2 D-PaigEESERT RuaECHE SRS

SRHERST D-B ¥ ERAE T SR Mgz SRR ) B R2 N, 38
T A E SO X A TRRAY, S5 ANE 2 BT .

FHIE 2 ATRAE Y, ZEfmnE 15 d SR e st b,
r 7R 2 ) SR A TE 4 B (CD) e X BR g 4 v T
14.79% (&l 2A, P<0.05); MifIL5 &4 s 5t s el S
it BR2H A bb TG 35 22 5% (F 2A, P>0.05) . FEa] g
30 d S g e Sz 56 b, XF BE 2H 2 1€ 45 %K L e e
15 d B RRET 25%, ARG G 2H A v 1) i 20 5 %0 B 2R
HFH B3 SRR 12.5% FT 13.1%( & 2B, P<0.05), |
SRl SRR TEHE B L X RELH IR T 21.19% (& 2B,
P<0.01), H51EME 15 d AH A 4ERr s s K. SR
B QS B AR S i T b ) A 7oA AR S T I Y,

e SX R LR, 2RoR B B EMEESR, P<0.05; *<RR A
HW D EMEZESR, P<0.01; ns B8 5HE G 0 &ML R,
[Z?J 3"‘[@ 5 Iﬁjo

SRR AYEECRE ) A AR B T R R BRI, e
SO AT LAAR 47 Hb Sz A SR e ) flt B IR O s R
JERA . ARSIEGEE R, M EECRE ) Bl AR 1 G
KM REAIS, BRI D-Bu] ¥ B ] LA 30 3 2 1 R g
FIZEERE 7, $t i 2 W s 301 77 . Huang 452
WF5E & B, IS I 5 mg/mL 21 & FF 2 2 Wy $2 B )
(RPPEs) AJ L) I 3 3% vh AR R g ) B2 I8 RE ), 3R
BH RPPEs 1 fef5 B THERFNLA TIREFIZ BhRE T, AN
TAEZE R AR MIE R 1 R ISR EE R SR
BT A5 FRA— 25, T AT HE FfHF D-BA] ¥ B b 7 E SR g
PR R IED T EAE R, 4ERE T RIS, A
P TEERE ).
2.3 D-figEEMERT RigF R EMAERF

SHARFT D-B v Ep T S Mk B AR A0S i, )
FE T ASEIBS I B S ) 4 B i VAR, 25 5 an &l 3
PR o

FHIE 3 Al LLE ), SESG 4] SRS 3 | 5%
ML AN L TJCRE 225 (K] 3A, P>0.05) . TEREE S5
A, (B 4 AN R R 4 S X RE L AR B JC I g 25 R
([ 3B, P>0.05), =57 B4 S 4 8 55 %o R i AH LE B
B 2= (K 3B, P<0.05), [IKT 1.96%. HHF
5T 2, AR B BRI, 40 % HELRR ) el e Bl e e
T PATE— B P IE TRt ARSI L5 IR, IR
0 D-BAT 35 B - V5 A e A SR A B i AR,
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0.15 - | ns 15 - ns
ns *
3 0.10 FH s ——— g 10 4 I T v
3 7 = + |
g% 0.05 1 / g5
0 . /é = 0 | =
CK DAL DA-M DA-H CK  DA-L DA-H
*kkck
s | } b |
ns
1 = ‘ 200 - . ‘
ns
1
7 ~ 1504 —=
10 4 = == ____ =
£ m
‘ %= 100
g 5 - é
& 5
‘ I % I 0 T T T
CK DAL DA-M DA-H K DAL DAM DAM

3 D-Bri B o SR £k i (A) FAE (B) 5200
Fig.3 Effects of D-allulose on D. melanogaster ingestion (A)
and body weight (B)

I, B] LLHERR AR & BR H X F AR Ay B 2 . Li
ST R R B, S O R i B RR A T DA AR — e R
e AR IR B T e M PR SRR 1 R, s
SEEGUE B, D-Bal v B A N A RIS AN 5 . Gl ad
KEIRA D-Bary& Ea b I A RE S 1 SE 56 & 0, 24
A 70% 119 D-Bu] v ERAHRE /N7 W 5 8 ad PREHEH,
F T ASBERE A FH S R h A T R ™) i segh
SRFRHH, D-F]y& EBE 0T LA LA 53 W IS T 12 A
RIE RS, (HRE RS ALK, &5 A AR BRI
HRIS TN D-B] S BRGS0 RRA:, DN D-BAf v it
T B o AR R ] A2 1 B SR T
2.4 D-fAEEENEST RIBEIE L BRI

SHARSE D-Bay i B %o SR g B AN R B 5L,
PEAL T SIS S D-Bal 78 bbb 4 7= B e R
ML TR], Z5 R ANl 4 s

& 4 A AF S, E0E 15 d s, R e 1
TRIME S A RE ) B 5 (P<0.05), B WM i H
= g AT FRZH Y 9.7 AT+ = 10.7 M, P2 up
PEET T 10.9%; Hhvl i gH g g = op a5 %0 B ZH T i
25 (P>0.05), T i 7 a2 SRl ) = D - T 5 PRI
(P<0.05), T T 16.6%. LbAh, R E4H S0 B AY
P A st 18] 5 %) BEZH AH Eb S 25 4556 7.81%(P<0.01) o
HFFE A, R0 0 5y A I RE 1A 7E— 2 S BX,
SR 1) B A RE S B A PR TR Y . ASHFSY
i, D- B 9% B AR S 1 R i 75 i 1149 [ Bk AN 52 i SR g
P ZHERE T, FLAEARHR B Y ] P mT i i SR ) B R4
R, RS & R, SRIHFEAGE B D-BAly& ERAEXT
b ZHaRe ) B —E MR 1. (BBEE D-Bi%
BIEARRES I B8 ) 4, R B HH o SR g B e ) i o]

Pl 4 D-Fuf DB SR 1 i (A) FISEEALI [H] (B) ) 520
Fig.4 Effects of D-allulose on egg production (A)
and incubation time (B) in D. melanogaster

249 . Yoshihara 257 ffF 5845 SEFEBH, D- B35 Bl X
75 10 B P2 SR 0~ B A R Ak 20 52.7 mmol/L.
AT, Sato 2528 BIFSE S B, D-Bal y& BRBE A < AZ iR
1 AR -6 BT P 1] 75 TR B £k B g 2R S, (E X
L4 52/ N L1 8. ASSCgG o AR, M)
TN D-BAT S B X SR ZE5E L A 4 AR AR AT
HWEHS LR FoT s Al —3k.
2.5 D-PiEBESERT REBAAEEIE A E R0

SHERFY DBV IR X SR g i 38 s, PEAS T
WS HNAS [RI AR BE D=y 45 i b SR i iz 108 s o b ik
RV RHC R, g5 ANIE 5 iR,

RS R AR SRR A gk E, gl
GERY i IE G D B SR 4 B IR A, “HERS R EE
ks, M pebE TRk 2= . HE 5 FTLLE H, i
30 d J&, WPl g SRR Y < RS R ER SR 10%, 5%
HEZHAH FURFAER 4.06% (P<0.01), {4 SR Y “ 35
AR ELBIA 12.81%, 7o) 2H SR Wiks R el
R 14.69%, ST RRZHAH L TG i 3525 5 (P>0.05) -

R A5 PR3, S8 T A T RE iR, 1
I R AN R TN AR R T M AR R A TR
WREIIFIEARE . PRI, il Rt R R R A — A
FHEbRE. BERENEEIR RN, IR 30 d iy
551 2 SR A T B R XS B ZH B I 13.06%(P<0.01),
AR 2 5 v 791) 2 SR e 7 3 5 o B A EE TG
I EEF(P>0.05),
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Table 2  Effects of D-Allulose on Cu/Zn-SOD,
Mn-SOD, CAT activity and MDA content

. Mn-SOD AT MDA
sy B0 Cw/Zn-SOD n-50 ¢
HE . . (U/mg (U/mg (nmol/mg
(H)  (U/mg protein) . . .
protein) protein) protein)
CK 80  202.63+7.66  94.64£6.36  39.86+321  1.06+0.06
DA-L 80  224.09+8.94"  103.59+7.42 45.44+1.66 0.92+0.05
DA-M 80  229.96£7.417 109.97+5.09" 52.70+5.37" 0.84+0.04™
DA-H 80  216.89+8.58  98.81£6.46  43.71%2.92  0.98+0.04

VE: R IR LA, e BT B2 5, P<0.05; ¥ AT 5k
%5, P<0.01,

2 2 1Y SOD IGPEMIE L R aT LA H, 55X Af
ZH A Bk, ARG 4 SR R Y Cu/Zn-SOD ¥ P i 35 31
B BN T 10.59%, Mn-SOD G PEHR 5 T 9.46%; 1
FI) - 2H SR 1% Cu/Zn-SOD Fl1 Mn-SOD 7% P4 i 35 4
=5 (P<0.05), 435380 T 13.49% Fl 16.19%; =5 5]
g LAY Cu/Zn-SOD Al Mn-SOD 7% P45 51l #2155
T 7.04% F1 4.41%, 5 XF B4 A B G B 55 25 %
(P>0.05),
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