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In Vivo Antioxidant Effects of Proanthocyanidin Microencapsulated
Yogurt Tablets in D-galactose-induced Aging Mice

YUAN Mi, JING Lei, CHEN Lele, YANG Xiaojun"

(College of Food Science and Pharmacology, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: To develop proanthocyanidin microencapsulated yogurt tablets with antioxidant properties, providing a new
avenue for the development of proanthocyanidin-based products. Methods: The optimal formulation of the
proanthocyanidin microencapsulated yogurt tablets was determined through single-factor experiments and response surface
optimization. The nutritional composition and shelf life of the yogurt tablets were assessed. The short-term memory of mice
was evaluated using the step-down test and the dark avoidance test. A D-galactose (D-gal)-induced aging mouse model was
established, with groups including the control group, model group, positive control group, high, medium, and low Maillard
reaction dose groups, the non-Maillard reaction group, the proanthocyanidin group, and the non-proanthocyanidin group,
each consisting of 10 mice. After 42 days of intervention, the activities of glutathione peroxidase (GSH-Px) and total
superoxide dismutase (T-SOD), as well as the malondialdehyde (MDA) content in the serum, liver, and brain tissues of the
mice were measured. Additionally, cell morphology of liver and brain tissues was observed, and the effects of

RS EHA: 2025-01-02
{EEBN: £ (2000-) , %, MLHF5 A, BT @) R %A F 5 142, E-mail: yuanmi0823@163.com,
*BIEIEE: HE (1971-) , 4, W, 3%, BFR T 61: RA S W& MRS 5 Akt A, E-mail: xjxiaojuny@163.com,


https://doi.org/10.13386/j.issn1002-0306.2024120411
https://doi.org/10.13386/j.issn1002-0306.2024120411
https://doi.org/10.13386/j.issn1002-0306.2024120411
mailto:yuanmi0823@163.com
mailto:xjxiaojuny@163.com

- 414 - é’uﬁ&‘r\“/ﬂ*ﬁ

2026 4 2 A

proanthocyanidin microencapsulated yogurt tablets on the D-gal-induced aging mouse model were comprehensively

analyzed. Results: The optimal formulation of the proanthocyanidin microencapsulated yogurt tablets was found to be as

follows: 70.5% fermented milk powder, 20.0% proanthocyanidin microcapsules, 5.1% maltodextrin, 3.8% milk powder,

and 0.6% silica. The high-dose Maillard reaction group (MH: 202.5 mg/10 g) of proanthocyanidin microencapsulated

yogurt tablets (ME-MRPs-PC) significantly prolonged the latency period of aging mice and reduced error frequency

(P<0.05, P<0.01). In terms of physiological indices, the MH group extremely significantly increased serum GSH-Px
(P<0.01) and SOD activity (P<0.01), while decreasing MDA levels (P<0.05, P<0.01). In the liver tissue of MH group mice,
some cells exhibited apoptosis, vacuolation, and were infiltrated by inflammatory cells, while most cells were tightly and

orderly arranged. In brain tissue, some neurons showed vacuolation and nuclear pyknosis and hyperchromasia, while the

majority of cells were closely and orderly arranged. Conclusion: Proanthocyanidin microencapsulated yogurt tablets have

potential anti-aging effects, likely through improving oxidative stress and maintaining physiological functions to delay the

aging process.
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HRZE R AT RN F); Epoch ZZIHAERFHRY  ZEFENA
JREA 284 PR Wl (BioTek); D1008E IR E(Y 32 2E
BHETEL AW (SCILOGEX); ICV-450 HL R E R 55740
HZX ASONE 2\ #l; H1650-W 5 20 i 3 B0
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XYy Es |l Y, EPE ME-MRPs-PC {E 505
SR, IFAET R &N 50 mg/g, 455 RAET R IR
FERYY v 30 g/ Y FRAS, AR IR WS A v a3 D &
T5 53%.

GB 2760-2014{ & & L E AR AE B sl
A FAFRAUENY RE LR i, A as i
FRIEA 15 g/kg, FHAETRAETT E MUK ERIRY v s
INETT 1.5%; FLE B ITAR PE 75 22, 1E s B nT; 356
7 PRI & TR TR TR R . AR
(Dextrose Equivalent, DE)¥E 9~12 B}, 22 ZERiAE JoHi
Wk A5 W BT o

PUFAETT MU 20.00%, 48 4kfiE 0.60%, F,
B 3.00% A & 72 B FE K, L&k BEFLB i3S &
(70.00%. 70.50%. 71.00%. 71.50%. 72.00%), it
T 2 OB A Y I (18.00%., 19.00%., 20.00%
21.00%. 22.00%) , LKy B %5 0 5 (1.00%. 2.00%.
3.00%. 4.00%. 5.00%), %A LAEAI AR NIE (0.20%.
0.40%. 0.60%. 0.80%. 1.00%) Ny BA[H 25, 55 K i
T RAETE R . A AR RE ALY BN a2
X RAETT R 22 R W5 BOE I SZ I, S AN 2
100% B FHZZ ZRMikE A TR T
1.2.3.2 WA TS ARE RN R SE g L S R,
BEBEX B TPA e B R ) R I ZL IS i . TR AR
TR MR EE TSI . LIS = H 3 AR
%347 Box-Behnken %11, LUBREPEN AFELR, Tifl
JRAETT E I RETR Y LT, 2% 1 A HEZE K
wit, EAREEIRINE Y 0.60%, SN2 100%
FHZZ ZEWIG T4/ FE .

# 1 Box-Behnken ¥ iTH K T/KF
Table 1 Box-Behnken design factor design level

HE

AP AU BEET R MR CIURR I
(%) (%) (%)
-1 70.00 19.00 3.00
0 70.50 20.00 4.00
+1 71.00 21.00 5.00
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Table 2 Sensory scoring standard
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FLE, e T Z Bk S i 7~10
F A 4 T B, B ™, AR <11
" TEASTAR LR, W R AT 4557, B s R AE A
HAURE o 11~20
(30%) R
TEZS5E 8, K/NS), To IR AT WA, .
8 FE R W RS o ~30
, W, 168 R, WL <11
MR BT, KRR, MU 11-20
LT, AN, I, LI 21~30

7L AR BTAR AL, X RAE T R FERR Y A i SR
ATPEHA TN Qo FEURBEXT RN A RAHEE

JFEAETE R EER Y A& T TS &, Q) —
A 1.5~10, A5KFE AT R EIR Y )T Q0 B &
SRy 2, JUE A A S BB T AN R A4 TR R
(4.25,.35 °C)HH', 4 °C RHXTRRECIGIREE, 25 C &
35 °C MHNGESZHGIRE, 35 °C SCUGZH ORESSFE 5 d &
M—k, ARPELAF, 25 °C SLELH AIRE AR 10 d K]
—IR. THITSLE 90 d, 4 °C SEEGLHAIRESREE 15 d K
M—¥R, A& A FERLEL 3 SPA PR EA ARG, 0 52 2%
BiIEE
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1.2.7 /NSRS M sh i
25 5ok o 3 AR Y K S AR B B S UE (S B S
2021003) . 3% 3CHk [18—19], EHUAE 18+2 g 1Y
AR AT P BRI /INER, 90 L, sl i MEME SR 7 d U, Bl
MLATEH, 43 ML (D-gal) | 55 FH4H (con) . FHEZH
(Vo). B4 10 B, B sess . ST # e A
(DA 60 kg 11) 5 H#EFE B 30.0 g ZLii 05,
/N HERF B A 45.0 mg/10 g-bw, /N FRZA 24
FE MK (90.0 mg/10 g-bw), H1(135.0 mg/10 g-bw),
=7(202.5 mg/10 g-bw) . BHMLH(VORERE Ve 2.0 mg/
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10 g-bw, 25 FHZH(Con) 5 D-gal BiRIZHRE B 4FE A4
HRERIK .

Frzs F14H (Con) &1, 4320 45 H E i 41 D-gal
500.0 mg/kg.bw, Con 4 H I 144 55 = 1 AR BEER K,
FFLL 42 d, NS 21 d H4GE, X454/ BRI TR i v
O RRE B, RIS Mo B 0k N TR i 4 oy AR R
7K o SEEGEAARSTZHE H R i M i insk 3 .

£ 3 LT RIURBERRYIXT D2 R ECE E i
/INERBRI S e S22
Table 3 Effect of proanthocyanidins microencapsulated yogurt
on D-galactose-induced aging model mice test groups

e i fs S #EH
il 5 ——— — — o
wFER R #hFEH Fiili s
ZZHH Ccon MK O0ImL/10g  AEHEIK  02mL/log
B4l D-gal ALK 02mL/10g
FRPEZH Ve Ve 20mg/l10g
ME-MRPs-PC ML ME-MRPs-PC 90.0 mg/10 g
_MRPs- _MRPs-
mop MM ¢ 135.0 mg/10 g
MH  D-gal 500.0 mg/kg 202.5mg/10 g
ME-WPI-X-PC ME-WPI-X-PC
Rt 20 Rl 202.5mg/10 g
PCRZW v #H  PH PCRRYIF 2025 mg/10 g
R4 YH By 202.5mg/10 g

WK BB A6 TS 2R R SR IR S v Bid Ty, il A5 AH [ R
T B E M R A FERAE N 1 FAETT R IR e
W5 /5 (ME-MRPs-PC FRUHHMY | ok % A= SEhifE I
PR AT IR R WS F (ME-WPI-X-PC FRUI H) .
JEAET ZRIR WY (PC BRWI ) FIAS & R AT R IR WY
R (B R -
1.2.8 /NEAT A5
1.2.8.1 BEHEE K/ NEURA S BFE -6, &
RIFREE 3 min JE7 BIEE LA 32 V BOSZ HL /N RS2 3
My, IFIF IR TR, ZNERE IRk S B TR E T
R ALY ZR/ N BT TR A 5 min, iE 521145
Bt TR] P9 PR B, LABKAE 22 ) it [a)B@ 24 h
JEHEATES 2 IREES . 4525, il s HU/N R
HALI X AE 5 min PN H A SRR B 8200
1.2.8.2 BEREFSCES B/ BRI A R
B, BNV IAEE 3 min J5ILRPE L, 33 V IYAZ L HL
fii/INERZ B, FFFFATTRT, /N BB e AT 1 3]
NG ZE BT AYTHEHME PRI . A 2501 25 /)N ERBsH ]
PE2 )y 5 min, 10 VI 2L ] N BO SRR R, IF 0 5t
TE 5 min /BRI IRIREL, DALV lisi. 1)
F% 24 h JE#EATEE 2 IRSLEG . 4524505, 10k B HU/VER
FOPRII LA AAE 5 min PYH BRAGAE R A 22
1.2.8.3 /NERARE KL MEIRIE], 75 &R0
BN SEAE O, 45 3 d FRE/INRUARER ; 5 7F
BLHARYKHE S S, 256 12 h, B&4H/ N RS —IFR
RIS, 53850 E . R . e i . B . B AR,
HEFRPRIBUL i, I T34 2 RS R4

JUE#8 2 & (mg)
NIRRT (g)
1.2.8.4 /NERBEARKLFE  Fo2 BRG] & v %/ BRUf
W KT LH LB EA TR AL BR, AR B H S 2H 1 [ 2
F 4% ZRHEE 24 h LI L, 28], Bk, AL, )
Fro Wil getn | WK s A, il F . AR
BREEAS, EUSCRAE ST HT o
1.2.8.5 /NRAIRFEbRIMGE  FeiaFn] i B 5 e i
TP AR SZFR, Xob /N BRI o HEE A A 2 2 2 e H ik
1 EAL P (GSH-Px) 16 71 . A Ak fL i (SOD)
W I (MDA S Tl E
1.3 B

B = /LR 3R, A SR B R
S H AR HE2E (X£S) o A I8 f H IBM SPSS
Statistics 27. Design-Expert 13 X 375811+ M55
BT, P<0.05 fEM 255 31 FHE, P<0.01 1E 225
1 4 25 B9 LB A FH Origin 2021 Fl1 GraphPad Prism
9 FAEXT Sy Wr B E A TAE I S
2 RS9
2.1 EBERLILE

FHIE 1(A) IR, B & T3S s s, 76
SN 70.00%~72.00% HFE B R E PRS2 B SE
THIE AR A A, 24 & LB VS in B ik 3 70.50%
i, JEAETT BRI E R WS R (B E PSR 90.5941.55
Sy, IR, KRR Nt i i ] B S 8UR AL
TR MR BERR WY A AR T IR R, F TR I S H -1, -
NI, WS S50 v R T LA AR I g B BN,
Sk 70.00% .. 70.50%. 71.00%.

& 1(B) iR, Bl I AE T M RE A & 1)
BN, FEZRANE 18.0%~22.0% F 9 ] YRS B PP 5
WSEENE IS NS i isE] 20.0%
s, JEAETT ZRMRCHER WS F BB VESR 90.54+1.22
Sy, IR E I . ARYEECE PR R AT, TT RS
M IFAETT RO e RS NGt &, SEURAE T F UK
PEFR LYY FETAAFAE B TR A, SMANIE, [R]FsE
S AUk B T, AN 3 B, USSR 5 b
JEAE T 22 DUBE 38 BN i i BRUIEL 5 BB SR 19.00%
20.00%. 21.00%.

A 1(C) R, B FUB G I 3 m, 7easin
1 1.0%~5.0% FYE FEINEVE PEor- 25 B TS REIR
HIEa S, ML IR IS 4.0% B, JFRAE T R
PEPRYY A BCE TS 90.46+1.28 43, 15 3 % =i {H,
FLB B I DB T G S BURAE B R MR R Y A
AR 1 AR R, W RAR 59, I A8 B, S 225K
36 v LA S 0 a1 BU(EL Y BB 2R 3.00% . 4.00%
5.00%.

HIE 1(D) IR, B A as s s n, 78
Wi 0.2%~1.0% 3 [ NECE V43 JC i i 28 1k
ST (W4 Ry, —AEAREEVE R D 2250 T

WERS 48 H(mg/g) =
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Table 4 Design and results of Box-Behnken response surface
— 90+ experimental
&
& v ATKIERR B ERRE CIAME o0
£ 80 FERD s BBMEL) k) RO
{%E 1 70.0 20 5 79.8
70 - 2 71.0 21 4 81.7
3 70.5 20 4 92.5
4 71.0 20 3 83.6
o0 ! ! ! ! ! 5 70.0 21 4 80.6
70.0 705 710 715 720 . 200 o A 204
RIEFUVRINEE (%) ' ’
7 70.5 20 4 91.2
(B) 100 — 8 70.5 21 3 82.7
. 9 71.0 20 5 79.2
a
R . 10 70.5 19 3 87.6
& . 11 70.5 19 5 81.7
= 12 70.0 20 3 81.8
S 504
B 13 70.5 20 4 91.1
i 14 70.5 20 4 92.3
B 15 710 19 4 85.5
16 70.5 20 4 92.0
17 70.5 21 5 80.8
60 | T T | |
o I RS P I E PP WL, RIEFLRS (A) | JEAETF
JEAEE FICER N (%) - ~ A ’ T
(©) 100 - EBEE(B) . L (CO B = A8 &, $E1 7005
TS, M TR 2 SR AR 4 o
90 2.2.1 AR Sy R Ty 2258 X3R4 3T
p R R 4L T A R s Y=
{H; 80~ 91.82+0.925A—1.175B—1.775C—AB—0.6 AC+BC—
o
# 5.935A%—3.835B*—4.785C>,
70 "
TR Z IRl AR 25 R 3R T 22 43 AT 4 2R DL
60 2= 5, BFFEE P AEIE/NT 0.0001, FREHAAI Y F
1 ! 1 1 1 e . R
1 2 3 4 5 AR 5 X PRl AR & 04 52 g2 2 0, R PE N
SUBI (%) 0.1420, FEI N AT, BEWFAl DA ZE X% 92 00 45
(D) 100 = SEMAARIN, B RS RO AT, L T 7 %8
a a a a a %}Eﬂﬁ, *ﬁ*uﬁ-ﬁ%i+%%ﬁlo y&ﬁf_’%\i& R2 7‘7
4 =—%—3 —= = ) , . .
g 0.9860, A2 IE P 5 REL Ry 9 0.9679, W4 K ft 12
s o T, R WA 0T LA 24 IR S (i 7 (e A8 Ak, T
= 80
5 F 5 IR 2 AR
70 Table 5 Results of variance analysis of quadratic
regression model
60 T | | T T

02 04 06 08 10
ZAARERS I (%)

BT RN R R MU BT 5 R
Fig.1 Effects of various factors on the sensory score
of proanthocyanidin microcapsules

TE: AR/NG PR A 225 (P<0.05) .

VIAT AR A 3 s A gk, H B —E BT
PR, AT LA™ ih i —F8 437K 43, B B Py A
PR B Sl D B Bl A B AR 1 . DU i D 3
AR IR, fEascge AU INE 0.6%.
22 MEmEIRELER

FERAPRI ZR SOG4 S At I, BePEIF AR TS R MR

Ty 23R T AmE ¥ OFE PHE
i 393.69 9 4374 5465 <0.0001

A-RFEFUB BN 6.85 1 6.85 855  0.0222
B-JFAETH ZIMIREER IR 11.04 1 11.04 13.80 0.0075
C-FLI AN it 25.20 1 2520 31.49  0.0008
AB 4.00 1 400 500  0.0605
AC 1.44 1 144 180 02217
BC 4.00 1 400 500  0.0605
A? 148.31 1 14831 18529 <0.0001
B? 61.93 1 61.93  77.37 <0.0001
c 96.41 1 96.41 120.44 <0.0001
Bl 5.60 7 0.8004
RAUH 3.98 3 133 326 0.1420
gliiR 2 1.63 4 0.4070
BEE 399.30 16




- 418 - é’uﬁ&TWﬂ*ﬁ

2026 4 2 A

VLA EAE T SR USRS A i BL el ek, A8
S RELCV N 1.05%, ZE/NT 10.0%, FRHIZI K4,
SR AT BERRE 0 BE A0 0r o N R I Ay 2557
Pl LA H AL B, C #4200 2 25 (P<0.01),
H A HFE N FEAL T R UK EERR Y BB PR 1520
MR FNIME IR A CCRLBY) >B R AL T R ) >A
CEEZLEY) o

2.2.2 $5UEEE 32 Design-Expert 13 ZA4:XT R
E B RR WS A AT A Ak, A5 454l B
RGN R A IEZUB IR 70.55%, [RAET MK
PEGHNEL 19.80%, FUBIESIINEE 3.78%, XL IS E PF
WA353R 92.2, MRYE LIRS EG S5 14 F 45 6 LR 1S
O, B 5 BN PR EE ol RIFEZLB 70.50%, JR4E
T EZMHE 20.0%, FLEY 3.80%, TEIL 454 F BEf7T51
5, 3R REAEH EMKRERR Y v ERE A
92.5+1.4, 5HUMA{EAHE, BERHZ L ABER Tt ik
H IR AT 2R U S0 5 Bl 7 48 v o

2.3 BEHERMEERY A EARERE

2.3.1 EIEST MIRARFEARASIN AT B U
BR WY R B FE oy M B FR R WL 6. W R A&
N 23.77% KT METESR; KI5 N 4.58% /NT
FLETEIR, BIFFEER

6 JEUETE RMICEERRY) 7 8 R MRS
Table 6 Proanthocyanidins microcapsule yogurt tablets nutri-
tional components and physical and chemical detection

i H Bt JEAETH BRI
HER(%) = 16.50 23.77
KA (%)< 5.00 4.58
kA1 (2/100 g) - 64.9
fEHR (kJ/100 g) - 1567
#5(mg/kg) - 9.16x10°
#1(mg/100 g) - 266

232 ISHYYIMEETEFEGN AT R MR
WIS G B ARE R G OUULER 7. Wi, B,
B RS T RUE SRR, AR AR . e ih e
BER M1, FFEE0R.

* 7 EHEE R IR R {5 R R R R R S O
Table 7 Contaminants and mycotoxins of proanthocyanidins
microcapsule yogurt tablets

WiH it JFAE T R IR R Y
Hr(mg/kg) < 0.30 0.0390
Bdf (mg/kg) < 0.50 0.0155
#(mg/kg) < 2.00 1.40
WAHARER (mg/kg) < 2.00 KA
IR EM (pg/kg) < 4.00 ek

2.3.3 FEEMASIN  JSAETT R MR YR HEY)
THOLULAE 8o PHAEMIRIN 25 DB v 75 5 20K,
RWIZI U AT U 7 7 28047

* 8 JRUET RIS (i WA
Table 8 Proanthocyanidins microcapsule yogurt tablets
microbial detection

FabR o
WiH —————— e R
n c m M
KImwi#E(CFU/g) 51 10 100 <10
WO EIRE(CFU/E) 5 2 10 100 <10
WITRE (25 g) 50 025g - Azt

i e [ HEYC™ 50 SR AE BT RE R o0 I AT AR m B RE 5
m: SIS bR TS K A B M TE A8 bR ) J5 e 2 A B (L
2.3.4 GRERMgEI  f B 2 AT, S0 R A
35 °C, WoEeHTa] oy 28 d B, BB PEATAE 50 43 M VT;
IR N 25 °C, et E] oy 60 d B, BEE RS>
TE 50 S3RfFT, PR, ARS2EG PR Qo 60/28=2.1,
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Fig.2 Proanthocyanidins microcapsule yogurt tablets sensory
evaluation of accelerated storage (up) and appearance (down)

W E S 4 °C BF, AT=35-4=31, %R 22 W] N Qq
(4 C)=Q(35 C)xQ,,"=28x2.1*'=279 d; & E K
25 °C BF, AT=35-25=10, #8 Z8 ] 4 Qg (25 C) =
Q(35 C)HxQ,;,\"=28%2.1""=58 d. £F L JriRk, ASLT
VAT T AR T 2R U B R W R B AR, 4%
B, 7 4 C 5 FRYBTEEEASN 279 d. 25 C 4%
P RES BT2R S 58 d.

I 2 SMWAE LR, W5 RS 35 °C, JFAET
RO HETR WS B IR, 22 PH B 2 A48 1A
25 °C, BRWY F B A e by, JCIH ARk IR 4 °C
B, JFAE T R Bt 5 25 °C B ML 3R
i, AR R AT
24 BERHERMEERDAXNNRITAFEIENT
241 BkELE ARSCIEEIRME 3 i, 5 Con
ZHAH L, D-gal ZH AR UM S 38 400 0, G 18 vk B50A
F RGN (P<0.01), RIERIAT 24 5 D-gal 4Lk, V.
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5 MH £H bk, WH. PH F1 YH 28 %5 3 /)N B AR 1 45
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MM, MH 1 WH ZH Gt i 35 9 1 8 3 /N BRI, JF
PR YR B (P<0.05, P<0.01); 5 MH 4H Lk, WH.
PH F1 YH 2H 5 %/ B AR I 40 i, S5 v 80 i,
Horp YH 41 BA MR 225 5 (P<0.01) . 7 L JTIA,
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El 3 AT IR T A X/ BBk G SER AT 52 (n=10) Fig4 Effects of proanthocyanidins microcapsule yogurt tablets

Fig.3 Effects of proanthocyanidins microcapsule yoghurt

on dark avoidance test in mice (n=10)

tablets on step-down test in mice (n=10)
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Fig.5 Effects of proanthocyanidins microcapsule yogurt tablets on organ index in mice (n=10)
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Fig.6 Effects of proanthocyanidins microencapsulated yogurt
tablets on GSH-Px activity in serum, liver and brain
of mice (n=10)
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(WH 41) B ARG R AL TS Ry v (PH 4 AT LAER
N AR v /N BRI A g 2R b %) GSH-Px Wi J7
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Fig.7 Effects of proanthocyanidins microcapsule yogurt tablets
on SOD activity in serum, liver and brain tissue of mice (n=10)



8478 4 O JRAEH RMIREERR Y AN D-gal Fos/NEEIA TR - 421 -

Con ZHAH L, D-gal ZH/NERAEIMIE « HFIE B2 ik 2H 21
i) SOD ¥ Jy #i i 2 KR (P<0.01); 5 D-gal ZH4H
b, Voo MM, MH., WH ZH/)N BRAE LY o FHEIE A ik 25
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0.01); 5 MH ZHAA e, YH 2/ BRIE LIS . TR %
H 2 H Y SOD W 1 ¥4l B 3 B Ik (P<0.01),, WH.,
PH #H /) BUZE L% P 19 SOD F J7 4 i 35 B Ik ( P<
0.01) . Z5HFW]: KA SRR I FEALTT RIS
FEIRWY  (MH £H) ] & 55 /)N BRAA PR L v« JHEIDE B i
HAUPY SOD 1% 1, KA SEPIAE L I AL T F
JEHEFR WS - (MM 2H) RN & A= A5 S 0 1) AR 7
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FETT IR WS (PH ) W] A%/ INg B it v /) B Py i
WY SOD W .
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Fig.8 Effects of proanthocyanidins microcapsule yogurt tablets
on MDA activity in serum, liver and brain tissue of mice (n=10)
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0.01), MM ZH /N ERAE 3 AT 2H 20 7P i) MDA 75 &
4 5 A (P<0.05, P<0.01); 5 MH ZHAHEE, YH 4H
/NERAEILYE - AT A ik 208 %) MDA & 23591
FIHN(P<0.01), WH., PH 28/ BAE LTS A9 MDA
TR W EERIN(P<0.01) . S5 K el
WAL T 3R U BEFR WS v (MH 2H) . R A& A= 64
T2 W 1 JRAE T 3R IR e 5 v (WH 4H) FioR A3
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|38, FERITUANIRGE, AUAHES B, SZ5AASTE W
e, 0 Ve L (E d) . MH 41 (& e) Ft WH 4H (& h)
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Fig.9 Effects of proanthocyanidins microcapsule yoghurt

g-ML

tablets on liver slices of mice
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Fig.10 Effects of proanthocyanidins microcapsule yogurt
tablets on brain tissue sections of mice
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