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Abstract : In the present study; the inhibitory effect of Cynomorium procyanidins on the formation of advanced glycation end
products ( AGEs) was explored in simulated systems consisting of glucose/glycine. Cynomorium procyanidins as antioxidant,
was incubated in the simulated systems at different concentrations and temperature levels with or without various metal ions,
which was to observe |its inhibitory effect. The results showed that the inhibitory effect on AGEs was reach to 85.73% =+
1.57% at the concentration of 1 mg/mL for 75min at 80 °C ,and 74.01% +1.45% for 30 min at 100 “C. When metal ions
(AP Gt Fe’f \Mg” " ,Ca®* ,Zn*" ) were added to the simulated systems ,the inhibition effects of the formation of AGEs
was\retraining and promoting. The addition of 0. 1 and 1.0 mg/L AI’* promoted the formation of AGEs at 80 °C , whereas the
addition of 0.1 ,1.0,and 10.0 mg/L AI’* suppressed the AGEs formation at 100 °C. After 1 mg/mL procyanidins was add-
ed , the inhibition ratio of the solution containing AI’* with the concentration of 10. 0 mg/L was the highest inhibition ratio at
80 °C.. The addition of Cu®>* ,Fe** ,Mg’* with the concentration of 1.0, promoted the formation of AGEs in the glucose/glycine
model system. However, after procyanidins were added,all concentrations of metal ions inhibited the formation of AGEs. The
results can provide reference for the development of natural AGEs inhibitors and their application in food industry.

Key words : Cynomorium procyanidins ; glucose/glycine model system;advanced glycation end products

ik FI101:2018-08-13 5 H 0 .2018-12-18 W WA LA XK 7% (advanced glycation end
HEATH < 5 RBRE R4 (31660161 ) 5 H #4518 B b e &1 3 products, AGEs) JEF5Z R 8 Wi R B H it ol & FE iR
PHITEIAS R (2017C-17) F 35 5 A SO £ 1 22 ) % 2B T K AL

* W E1EH Tel :86-936-8280648 ; E-mail : curiouslysxsd@ 163. com



Vol. 31

SRR SE - B PH ST 0T A A T R RS M S L 27 ) B 3 ) R 683

A5 5 — R INAER AL PE B, (PR Maillard )
BLIE IR B A W YE R A AL kAt o 7R
BRI e A v, Maillard S 7 AT D)4 e 2
JUBRFN 5 SRTT, &% AGEs B Y aod i 45 A FIHLA
WA B AGEs 1425 T30 2 g PR , ik
RIS G D B R P B (AD) Y
B

LA, PUE AL — BN 2 —MoA RO R
W SR okl 2 1) 5 R 1 A o WEREAL B 3 i 4
FEVRT LA ) 2 P05 , i/ S i S 270 o ] A
IR HUA AR AGEs By A4 B A
AR RCR s 7340, &b a5 = om
PRI B 6] 45 2 A 2 0 AGEs fTE IR . R
7 & (proanthocyanidins , PC) ZAEY) | 12 fF1EH
— REZ WAL GV SRR, HyoR R e e
RAEMRE S E 2T

&1t FH ( Cynomorium songaricum Rupr. ) , >N i FH
BF B PR 22 AR A A B A A B A [ P =B TR
9 CHOR (SR T AR ; [ N AMIESR A 3R
PR 220 R B AT R A M g S H A
W) EEAT T — RS5O SR R A 5 R
FEBE D T AR5 & s YAl ot g, HAEH
AGEs il 35 78 £ b T HT o i AR G i iE B0
H T, C A HA R 5 AL T R SIS Bk 5
AGEs MiIAF A DG , in B SE N7 Bk sk
WY R SRR TS 22 0T i OB AR P il T e v T
BEPA X L5 SR 251 R R — i e 10 PN S
(67 2 FUAE- 50 2 TR K AR e SO A 26 57 ) AL
A —EINRIVE S 3 KR I AR R AR A B A &
Hh 11 6) & 7 A S i R G S AL 2R ) B R4
{BEEHIEVE s

PRI, AS 6 SR 77 28 A AT 7 A A X
Ry A 28/ BRI 98 HXBEAULA 2
Szt Maillard-Jse By 410 fil ROCR , 73 50058 A [6) LR L
o7 e (] | 453 Ja8 25— RNk B 45 288, 4 i B I A
HEAERTIE I AGEs HHIZCE ,  RKIRIEER
TR FE R RIE A Sl i T 8ssslo ) o RS2 1k
1 w57
1.1 ##GLH 58

411 FH ( Cynomorium songaricum Rupr) f1 H 7 i
B LR L3R

Ca* Zn®" Fe*' Mg" Cu>* AP AR HEIE i
JUZE R ARE T B AR VR R I HOR A R 7

L-H &R | o-D-3] 25 0 W T s A R A B
oAl Hee il ot i A b R RH A
MR H]

AE124 1K, R fESFRLA AR A BRA F 5
JPT-10 BUBREL K-, 5 BT A 8% )5 DD-5SM 37 K
B O, B FE YA R AR A BR A A ; XO-SM50
FRE P IO A RN R B, B SRR R A B
5wl JRA-6 B G 1B Pk I 3, € 3ATH ATl /K L
# A BRA ] F-7000 55 43 606 BT, B = T i
AR,

1.2 XBHE
1.2.1 #imRitdEeHE&

FREL— 5 it i B PH R R, F IEUBMR L 1: 8 (g/
mL) I AARFRG$Ch 80% 1) 15 , 75 40 °C Ktk
30 min, 7ETR A 100 W 2514 F , # 75 4L P 10 min;
4000 rpm B0 10 min Ji5 , WA 135 V5 K B8 00 I %
T AL IR E R 1 K5, LW W& ik
@il RRFL R XAD-7 43 85 4lifk, R AR B4
Bk 60% L TR e dn R TR E A B RH R AR
T X LI, 26 B - VR AR R v D HL T o Bk
90% L) I,

1.2.2 REE 8T, 4R IEHE 5T 548/
HRBRARIR £ F AGEs 3pH]VE A 69 % vm

BH R Z 3 Ak sh s 7 A AT H

PR R I A BV N 1 mg/mL ) 4 BH A
CER L mL, RS, e 80 C &4 K5y
SIMET B 15 .30 45 .60 .75 90 105 min ; 76 i B Ky
100 C AT 2 Bl s g 4 .6,10 15,20 30,60
min, TR, 7E N/ Ny, =370 nm/440 nm ] 5E
ANTR] S NE S 1] T R0 2 S AL, B 5 S5 19 52 Rz Hsf ]
1.2.3  REGRE QBT8R I H F 5 28/ H &4
B & P AGEs 69395175 ) 69 % vk

TS % Zha %V Jr ¥k I WG ARAE O AE W 4
WE/H R RAPMR R T BB 80 C &M, 45
TAHEE 4 0.025 .0.05.0.15.0.3.0.5.1.0 mg/mL
JEAETH R4 1 mLy iR 100 C &4 T, 25 A
R 4 0.05.0.15.0.3.0.5.1. 0 mg/mL J5 4
HRS 1 mL R4E 1. 2.2 5501 2 14 55 A4 S g B
], RV ES A L TE N/ N =370 nm/440 nm 5 H
PG, XTI ANZSs HAL i R 1.2.2,

1.2.4 255 78R it & IrH 5 A4/ H AR
BR AL IR 2 AGEs #9% &
¥ Ca® (Cu®" Fe’™ Mg®" \Zn " bRk v s i



684 KRR ST & Vol. 31
901 804 (B
3 804 a
) S i
« 704 % 704 \
LAY N B b b
E £ o0 d Er P \;
]2 £8 a A
®E BB -
= & 504 = = 604 &
=2 = E /
_ﬁ 40 4 o B efl
& o f?/
304 5 50 o
201 1
10 T T T T T T T T 40 T T T T T T T
0 15 30 45 60 75 90 105 120 0 10 20 30 40 50 60

80°C [ WM ]
Reaction time at 80 "C (min)

H 1
Fig. 1

Bk 50.0.10.0.1.0,0. 1 mg/L PUA~ A BE s it 1
10.0.1.0.0. 1 mg/L [y AP* ¥, 164 4/ H &
PR R RO [RI R AN [ B 1) 4 e 5 i
W5 0.5 mL, WP AL T ZEEBUK 0.5 mL, il A pH
N 7.4 WBERELZE R ANE E 5 mL, 7E N /\,, =
370 nm/440 nm JUE HIOCE , HFFRA R R AR
VR B 4 B TN TR AR T 259 o H 2 R e B AL
K% AGEs (520
1.2.5 Aastdps) et E

MR b 25 R 5 AN R 45 10 T 98 61, # % BL
NIRRT 20 A H A RAAAR R
AGEs AR %

F st B -F # 3%

MR = P g

F e 9B PR A6 75 2548 B0 H A 2
VRS DS E

F oy AR IR AE T 2 AP A RS R 128
JG1H

F oo HARINRIE RS
WHAH

x 100%

WA AR AR F 1
A80°C

90

70

60

AR
Relative inhibitory rate(%)

504

40 |
if
30
0.0

04 0.6 0.8 1.0
LR

Mass concentration(mg/mL)

0.2

2 AEEBREARKEHHBRELS

100°C JZ JSZ I i)
Reaction time at 100 ' (min)

A EVREE AN E) R B e 18] T8 PR R B SR AE B =Xt AGEs B9 HIR

The inhibition effects of the formation of AGEs at different temperature/levels

2 HRE5HMH
2.1 AEREEETHEFHRESZEETHE
HEBREIRZR AGEs B9l R

H P LA AT R R B PR 7 2R A 4 8 H
GRAEA R, 7880 °CF R A Al st [, B AE
T REXNIZMAE R 7 AGEs HAT — 8 (M i 3R 5 1
W5 IR S IR ) ) A DB 3, AR 410 o] 25 28 i 4
I, 25 EA SR B ) 7S min B 2k B f K
(85.73% +1.57% ) ; H-5HE N M AR L, 22 5+
(P <0.05) ; 24 S Wi [l 75 min Ji5, $04H]5R

BT S IR AT R IR [ R B i
HRMEN, FEOUR AR ;
MIE 1B AT 7R 100 CAnF B 25 F T, i

FRISAE R R %K R AGEs il ﬁiﬁﬁﬁﬁ&fﬁﬂﬂi
REEBLSTHE s /N 4 e I FA K W 30 min
R, AGH 0 ] 3 08 B e RAEL, O 74.01% +1.45%
HZ5 3 (P <0.05) ; 4 SN ] KT 30 min J7,
FEXTIM GRS B, ol BEE Tl BE R, IR AE
BRI [ oA fhe ol JHC e gk B A phe

g0 B:100 c a
; -
= S
g P
o 2707 —
ﬁ\é_ )
=5 /
g3
= o
=3 d
k| i/
S 50 /
~
€ /’/
[
40 T T T T T
0.0 02 0.4 0.6 0.8 1.0
JHHAR

Mass concentration(mg/mL)

E3F ACEs B HI %R

Fig. 2 The inhibition effects of the formation of AGEs at different concentrations
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Table 1 Inhibition of AI’* and Cynomorium procyanidins on AGEs at Different Temperatures
80 “C IR A ] 2 100 C Ik 41 5
Py Inhibitory rate at 80 °C Inhibitory rate at 100 C
AP*A (&{Et' ) )
(“r’:l‘g“'/eg)m on AP* + R & AP* + FEH#
AP+ AP* and Cynomorium AP AP* and Cynomorium

procyanidins procyanidins

0 0" 43.71£3.63" 0! 70.87 £3.71*

0.1 -86.5 +2.45¢ 31.08 +2.191 17.18 £2.94* 54.13 £4.211

1.0 -14.3 £1.79°¢ 40.54 +3.76° 15.55 +2.79" 55.27 +2.85¢

10.0 7.72 £3.47° 62.84+1.95° 8.5 +3.42°¢ 61.2 £3.420

TE NG FREARRFRR B2 S (P <0.05) , IR,

Note : The different letters on the same list mean significant difference (P <0:05),,the same as in the following tables.

N T AP 0] LR Y, 0 T E N 80 ¢,
AP R BE R 0.1 1 1.0 mg/L, 0] {2 3 H 4%
TR/ BIRWERUA 2 AGEs (TE I, — F IH A .3
PEZ 5 KR, 7R 100 C Y460, AR EEAY AL X6
AGEs FYTE IR 35 26 BE— 5 W9 30 V8, 4t 9 g 3%
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XA % AGEs [ 41 il % 1K £ i KAH (70. 87% =
3.71% ) o S5RFEW, 26 AR MR AL B 77 77
BF, XIS ZREMA & h AGEs (4= iR A
P REAAT S0, e AL R PH R AR T 2 AL
YRR, FEAN IR B, AN R) SRk B 1) 45 1, 383
BXF AGEs (%I B0 i 1E H

2.3.2 Cu’' a4 it & =34 AGEs #9% R
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Table 3. Inhibitory effect of Cu®*

and Cynomorium procyanidins on AGEs at different temperatures

80 “CHF M il %
Inhibitory rate at 80 C

100 °C I i ] 3¢
Inhibitory rate at 1000 °C

2+
% Nl (%) (%)
u- " concentration S s ¥ T
(/L Cu** + JFAEH R Cu®* + JFEHER
mg/L) 2+ 2+ i . 2+ 2+ .
Cu Cu”" and Cynomorium Cu Cu”" and Cynomorium

procyanidins procyanidins

0 0° 53.71 £2.84" 0° 70.87 +3.09°

0.1 53.5£5.24° 22.93 +3.58° 29.76 +3.46° 49.74 £2.63°

1.0 -1.04 £3.07¢ 39.23 £2.84° 19.67 £1.77°¢ 56.57 £3.46°

10.0 20.62 +2.59° 42.35 +3.09" 21.23 +2.80" 52.79 +2.78¢

50.0 16.65 +3.46" 28.59 +4. 114 13.09 +3.42¢ 58.29 +1.85"
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HFER, BIHIROR 22 7 B3 (P <0.05), FiE ik
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AT IR F 14 5 2 30 2%k 20. 62% +2.59% , £ 100
CHTH29.76% +3.46% ,

M Cu®* + JFAETE R T LR 1, AR R e
(4 Cu®* | FEAS )L RE A SR 2% 1F 0 BH i A6 7 38 %

AGEs [ 42 BE A7 0 1 T, 3% 12 B 35 1 22 e
AN e BE 1Y Cu®* FEAE R, B PH R AE 75 Xk & o
AGEs ITE BUI MBI BOR I LE Cu® " AR AFTE T (40
BRI, H2e 5 3%, 880,100 C R, Cu®* fE7ERT
BRI T ZA R R I U AGEs 1] 57351
53.71% +£2.84% F170. 87% +3.09% ; 45 KK,
TERRIR LI Cu® " S FE 7R RS, HORHA b AGEs
{9 £ U A 0L B P T AE G R B
FETE R IL[R] SR, PEA R L, A (]l B A B0 2%
PF R, X AGEs BYAE i H By i I8
2.3.3  Fe’" sh4ira R LA E b Hl AGEs #9%

®3 AEBET Fe’ MPPARTEF R ACEs AIMH KR
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Table 3 Inhibitory effect of Fe’

and Cynomorium procyanidins on AGEs at different temperatures

80 °C i Ay 2
Fe? * e i Inhibitory rate at 80 °C

100 °C i iy 4 il
Inhibitory rate at 100 °C

po (%) ()
e’ * concentration - - -
e + UL E R e + ML E R
— R+ LR & R+ L &
Fe?* Fe’* and Cynomorium Fe’* Fe** and Cynomorium
procyanidins procyanidins
0 0* 29.1+2.354 0° 66.65 +2.09*
0.1 -0.37 £0.05" 17.1344.08° 0.23=1.26" 55.82 £3.04°
1.0 -13.41 =1.45¢ 33.89.+5.21° -11.22 2. 34¢ 61.29 £2.76°¢
10.0 -14.7 £2.15° 45.28.45.34" -16 £2.85° 53.69 +2.57¢
50.0 -5.03 £3.01°¢ 45.59 2. 86" 9.28 £2.79°¢ 64.26 £3.47"

M3 Fe  4In LI H, AR Bk R Fe?
7£ 80 °CFl1 100 CHf, ¥yxiik & h AGEs 4 i LA
R EH

M Fe* + JFAEE R LUE Y 6 A R E Y
SR ZAETR AN e B 1 Fe?™ 17 1 i, 8 FH 5 A6 7
FEXMAR T AGES (1Y s B A0 2 P RIAVE . 7E
80 C J I £544F7F ¢ Fe™ 1 it Bt ¥ J& 4 50. 0 mg/L

+

I, X} AGEs A= ji 1Y 5 K 41 il 8 45. 59%
2.86% ,1E 100 C, Fe’™ A7 7E B, 1] 3R K
66.65% =2.86% , 45 %W, [l W JE ) Fe?*
MAFLERS X AGEs 194 R A FE VR s 72 AN [F] vk
JE N RV RE A0 S 4516, Fe® A7 B, 8 FH R 4K
H RN AGEs (14 i BA M HIER]

2.3.4 Mg’ s34 RiEF % #] AGEs 8%

x4 AREBET Mg fiPAEREIES EX AGEs gl IR

Table 4

Inhibition of Mg’ * and Cynomorium procyanidins on AGEs at Different Temperatures

80 °C A f il R

100 °C s Fh 0 3] 236

Mg? * e Inhibitory rate at 80 °C (% ) Inhibitory rate at 100 °C (% )
Mg +(C::1r;elr‘1;ration M@ + A2 Mg®* + BT &
Mg** Mg?* and Cynomorium Mg** Mg?* and Cynomorium

procyanidins procyanidins

0 0° 29.1 +4.08" 0° 62.12 +1.43°

0.1 4.81 £3.47° 19.55 £2.18° 36.8 +2.58¢ 47.74 +2.53¢

1.0 7.10 £2.18" 30.18 £1.65" 33.87 £3.01° 44.47 +3.24°

10.0 15.37 =1.72° 29.85 x1.49° 24.84 +3.66" 73.48 +£3.49°

50.0 2.73 £2.54¢ 31.78 £2.41° 48 £4.17° 69.22 +4.08"
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FE 8 M”41 nT LA Y, Mg® " #¢ 4 0.1 F1150
mg/L if,80 CH1 100 °C X} AGEs 4= i ARAT e iAE
F1,100 “C i s vk ol 50 mg/L ) Mg®* fi i i
Felif51.0 F1 10 mg/L ) Mg®* XF AGEs {14 st A 1)
HIVEFE 76 100 CHE 1.0 mg/L (15 Mg®* 4111 2008 B
I, 33.87 £3.01% , HE R %,

1EMg™ " + AR Z AT LUE H, 78 80 CHY R
AT 1.0.10.0.50. 0 mg/L Mg** i, £ FH

T EXT AGEs [y fEFAITC Mg” " B A L , 22
S, M RAEZESIMA 0.1 #150. 0 mg/L )

Mg® * FEAEAH EL, HEXHE IR 2R T AGEs (IE HL, 5%
AR AGEs (IR, AR 3%, 72 80 C R
50.0 mg/L [f) Mg* " F 4 28k 31.78 £2.41% , 1
100 CH} 10.0 mg/L Mg® " B3 il 38 fe 5 15 51 73. 48
+3.49% , ZERRW Mg FEAE ST, HxH B
R Z h AGEs [T B, [R) B e A 42 125 090 i i 1
FH 58T, JRAETE 2R 09I, i 1 i Ik v A F 7%
IR BRI

2.3.5 Ca’" sH4fifa R itF & 44 AGEs 8%

5 ARBET Ca MHARIEEF R AGEs HIMHEIRFR

Table 5 Inhibitory effect of Ca®* and Cynomorium procyanidins on AGEs at different temperatures

80 “CInf I

100 °C s 4 0 ] 2

Ca®* ¥ Inhibitory rate at 80 °C (% ) Inhibitory rate at 100 °C (% )
Ca’®* concentration Ca’* + EfEEE Ca®* + JFfETF &
(mg/L) 2+ 2 . 2+ 2 .
Ca Ca”* and Cynomorium Ca Ca®* and Cynomorium

procyanidins procyanidins

0 (R 62.08 +1.71° 0° 73.09 +2.01°

0.1 15.68 +2.18°¢ 55.30 +3.49°¢ 3.01 £2.47¢ 70.96 +2.48¢

1.0 24.46 +1.86" 52.85@4.19¢ 20.8 +3. 14° 62.1=2.09°

10.0 37.29 £3.41° 59.34.+3.58" 9.03 £2.74" 71.54 £3.46°

50.0 0.4 £1.79°¢ 39.45.44.18° -32.6 £3.49° 75.31 £1.77°

S Ca®* Rl IF 78 80 CRUR &M% T,
JREEHSE A 0.1.1.0 F110.0 mg/L Ca’ " XHEBIA SR
P AGEs HUAHIVET ;10,0 mg/LY Ca® (77
TEIS , BA B B9 ) R4 7100 C ST,
1.0 F110.0 mg/L (1 Ca** Al LIPIHIAR Zh AGEs 1y
A ;24 50. 0 mg/L Ca®" PASAE 76 i, HXHA & o
AGEs JE i HA R EH

M Ca®* o JFETE B AL 7E Ca*" 7778 R, Bt
FHIR AL 75 2 XA R AGEs By il R 5 6

Ca’" FEAERT 5 SE BN HIVE 5 76 80 C K Ca® 71k
B, 3l ik ) 62. 08% +1.71% ;100 °C &4 F
Ca’" Yy % f2 ¥k J& Ry 50. 0 mg/L Bt 417 i) %6 3% %]
75.31% £1.77% , 45FFW 78 Ca’ fELE T, Hixt
BUUA ZR H AGEs 1A= BRI Ay £ 2 R4 ) 3 A
S8 BHIRAE T ZIAJS , il IE RIS SEVE A, AT
T AAMEIE

2.3.6 Zn** x4l R it F &4 AGEs 44 %R

®6 ARRET 2o’ MYPARIEEF R AGEs MBI R

Table 6 Inhibitory effect of Zn>* and Cynomorium procyanidins on AGEs at different temperatures

80 °C i 3 i 5

100 °C B Fry40 i 5

Zn*t W Inhibitory rate at 80 °C (% ) Inhibitory rate at 100 °C (% )
Z““ffn“g"jf;m‘i"“ I+ IR I+ FEHE
Zn** Zn** and Cynomorium Zn* Zn** and Cynomorium

procyanidins procyanidins

0 0° 62.41 +1.54* 0° 72.89 +3.24°

0.1 10.99 +3. 14¢ 51.75 +2.47° 36.9 +2.76° 52.94 +2.70¢

1.0 17.47 +2. 49" 47.74 +2.28¢ 35.44 £3.45" 47.46 £2.41°

10.0 3.83 £2.57¢ 54.21 £3.71° 41.94 +2.57° 70.91 +1.89"

50.0 29.87 +1.64° 35.52 +2.58° 4.28 +2.89¢ 68.38 +2.73¢
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F 6 Zn® " IR LU Y, 76 100 °C R 5 1F T

mﬁgmgﬁulmmOmyumwmaw
FAE R AGEs FHUEHEA, H 0.1 mg/L ) Zn**
(A (R AR R A 5 At 359 222 B9 o1 76 FH 5 76 80 °C 5%
T Zn® ¥k B 50. 0 mg/L B2 Ky 29. 87% +
1.64% ,100 CH} 10. 0 mg/L ) Zn** iK% 41. 94 +
2.57% .

16 Znt + JFAETF Z A, 15 100 CHf 0. 1 mg/L
(1) Zn®* A AR K 19 Zn® A7 A, Bl BH R AE
T EX A AL AGEs AYAN I ZRIE TIC Zn* " A7 AL BT )
=R, 1£ 80,100 C 4 F I Zn*" FEAERT, S AL
HEXT AGEs Byl 273 51 Ry 62.41% + 1. 54% Fil
72.89% +3.24% , 45K F W], AN 6] T E R
Zn’* XA R H A B AR R AR AGEs JfEfT
PRSERAMEILE A, SR RAE T RINAJS , HER T Rk
PIFEEVE R, Al 22 J5 A A2 A I VE
3 g

BRI 4G T 2 0 A R B &
AGEs 177 A BA — 7 MR 8CR - 75 80 “C i, J5iAk
B ZEXTPA R b AGEs AT 1 2R 2 Bl 4 s g fsf
[i) P AR S B S48 o 5 e A A e, 224 B g Bl T g
75 min i}, JA BB KAEH 85. 73% +1.57% ; 15100 €

ZAEF A B E] A 30 min B, SRS E R ME N
74.01% +1.45%

80 C IR 25T, bl 4 BE B A6 7 38 o et vk I
B INXT AGEs (14411 ] 4s, AU 38 i, 346 e $43
RGN AERH R AL T VR E 1.0 mg/mL i}
KB FRAE  7E 100 C ATt AE 1.0 mg/mL B
[IESSIN

£ 80 °C 5 100, C 1, 7E & & ffin A AT
Cu** Fe’* Mg’ Ca’*Hll Zn*", & P 4 &8 & 1 %t
AGEs 1A= BEREA R 7EVE 1 A M SIE ] . FEmA
1. 0" mg/ml. 08 FH T AL T = DUG , A i 4 2 4E
P M EIE R o AR AR B 4 S B i, 4
PHIEAETS AT AGEs (ifIEH S5 X &8 8 FInA
FF A LU AR AT BTG, A e vk B2 4 I 5~ I, X4t B
JFAE T RINH] AGEs (52 A B 2% .
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