H
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KB = B

201 A IR S
Q\;"\L\:)mjﬁrAw—OZZ 032043~ 0.58 ~ 0.65>% % 25 % (4B faE ¥ B H ki

L ?}‘d“i?i}"i'—; £ f. KA

@t N AR LR R PR PR Er ¢ (B

kS
Bh G A IS N2
Aw m Aw/m(1-Aw) m Aw/m(1-Aw)
0.22 0.032 8.81 0.047 6.00
0.32 0.050 9.41 0.066 7.13
0.43 0.065 11.61 0.076 9.93
0.58 0.103 13.41 0.114 12.11
0.65 0.128 14.51 0.133 13.96
m FyKore8(g HO/g BP9 fEELT
16
" o FhiHhaAk
o KITAW
12
=
< 10
=
&
= 81
Z
6 ]
4 ]
2 ‘ ‘ ‘ ‘ ‘
0.1 0.2 0.3 04 0.5 0.6 0.7
Aw

v BET = 4258 Aw/m(1-Aw)=(1/m1C)+ [(C-1)/m1C]Aw
BhGCE AR - TS RS L Aw/m(1-Aw)=5.50+13.75Aw

AT AR - i S AR 5 Aw/m(1-Aw)=1.65+18.58Aw

#h o A 1/mlC=5.5 ~ (C-1)/m1C=13.75 » C=3.5 ¥ % -k(ml) 3 0.052 (g H2O/g #;4")
%3¢ &4 1/m1C=1.65 ~ (C-1)/m1C=18.58 > C=12.26 ¥ % -k(ml) > 0.049 (g H20/g F7}4~)

3l
7=

¥t
LC

i

i

&
B3
§C @

—~(C-1)/m1C # je=1/m1C

AL pE=1/ml  H ok ml=1/(A 5+ 3 §E)

¥ 4ok H K -k=1/5.5+13.75=0.052
#s H & -k=1/1.65+18.58=0.049
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— ~.Reduction to sugar alcohol
RCHO NaBHa4 -- >RCH20H
Glucose—>glucitol (sorbitol)  Mannose ---—> Mannitol

*.Oxidation to aldonic, dicarboxylic and uronic acids

(—)mild condition Ex. With bromine water in buffered neutral or alkaline

aldose Bro/OH  --- aldonic acid  (ESERS) (8 -pyranose >> ¢ -form).

Ex. Glucose Br2/OH  -->glucono- § -lactone glucono- 7 -lactone
COOH

- gluconic acid

(—) Vigorous oxidizing agent Ex. Nitric acid=> aldose_ HNOs _--—>aldaric acid
Ex. galactose_ HNOs  ---> mucic acid por

(=)aldose--> uronic acid (FEEERE) jF-OOH

£0H

Ex. Galactose----—> galacturonic acid HEEY)0]15 pectin.

= . action of acids cHO
—\di - : EHOH C c-H
(—)dilute mineral acids Liion 129HCI "
— i
aldohexose----> ¢|—|0|—| H\O/C'CHO
H-CHOH
5 hydroxy@ethyl furfural Pentose furfural
(Z—)strong acid ---sugar->dehydrated
P4 ~ .action of alkaline H.
f . Here H-C__OH C.-ONa
products formed could include _E %OH
NaOH

1,2-enediol, 2,3- and 3,4-enediol.

cglucose 1.2-enediol enediol salt

7 ~.reducing agent in alkaline solution (Fehling's solution)

reducing sugar+ alkali copper complex of tartrate
—>enediols and reducing sugar fragments+ Cu(OH):2
> Cu’ + mixture of sugar acids o OH H,FoH
GHO G
HCOH c-oH i}OH
- S —; H
OH _>CuOH >CwO4LEIl+H0  "Seb, = "Ceba Héon
HEOH HCOH H(;OH
CHAOH CHOH CHyOH

(—) Somogyi J% "

1o — T S R LA B T A B e R [E D AR SR P Y RN E S Cu®
BIR AL R LI (Cu0)) 0 » ARy S AL aasifE B E RO N Ry CutiE T - MREE
iiﬁﬁﬁm@l@ﬁﬁ%ﬂﬁw EEPAERE MR P A Y — E B B Y - T CurEE B Ry

o S Rl R DA AR B AU B SR A RUR 7 » BT RSRIBEO Ry & PR S g R
Pﬂ%é’ﬂff?ﬁﬁ IR FERENEE -



2Cu(OH);+ R-CHO — Cu,0 -+ 2H,0- R-COOH
i MR A R ALE

(Frodde ~ 898 fodh)

KIO, + 5KI + 3H,50, — 31, + 3H,0 + 3K,S0,
(sl 2 & %)

Cu,0+ H,S0,— 2 Cu'+50,44H,0
2Cu* +1, - 2Cu** + 271

! |

2Na,S,0; + |,(#] £ %) - Na,5,0, + 2Nal

RERWEL > Wt E R Smg~25mg > BRUES - FHHML > GRAEMHESE - RaHE
b TR AR e B AT R AR T B AR AT HNE - SXBLHIETE 5 - A ORER A=
PR

(Z)Bertrand £

72 [ I (B T e S o i M A P DS, - S T-(Cu® ) B R a8 Lai sl (Cuz0)
708 » BEIUR AR MR L SRR BT - A Lo & it LR BE SR B R BE nids; - LI =(EHY
$H(Fe™" )RS Lan S R R L B 2 Ry — (8 $8(Fe™)EE > (I (E > or §5R B ] 1| FH 1= S e 7
(KMnOERETR R E 2 > (o E B R T IR RS - Bl EK MR hryiE

RS - RIEAT:

2Cu (OH) 2+R-CHO — Cu20+H20+R-COOH

Cu20+Fe2 (SOs4) 3+H2S04 —2CuSOs+2FeSO4+ H20

10 FeSO4+2KMnOs+ 8H2S04 —5 Fez (SO4) 3+ 2MnSO4+ K2SOs+ 8H20

ATEERL BB S e T 2 R HE - A ORISR A Z IR B LT AR 4B -
PSRN ALY ERERE A - BABL R R B ~ ST RONESE RS - A RO
Rt AR R -

(=) DNS i
1.k

3,5-dinitrosalicylic acid (DNS) ;2. mr@ 2 4|* DNS E R R 4 crF > R Rkt &4
Ly sgpapamp ACTTE s BRE) T AEERRTESNT R R
3,5-dinitrosalicylic acid (yellow ) — reduction
— 3-amino-5-nitrosalicylic acid (orange-red )
”ﬁﬁ“#@ﬁ’ P RR R RS B I A AU REARE RS
PR RS E

2R

(D& &pl
A. 0.1 g 3,5-dinitrosalicylic acid (DNS) B. 3 g iF]% & 47 4 (Potassium sodium tartrate)
C. 2mL 2. 2N NaOH



bR RR 10 ml;;ég;’ ke Fhfgdngr, v F
3] DNS &% » & (s % 33040 d g9 o 25 y=16.8x-0.033
, R2=0.999

D% = & 7 s

L A BRGR R e 4 ﬁr% 162~ 0.5ml 4v » 0.25 ml o 1
DNS % ¢ & > %t 100°C-kiz 4c £ 10 min {5 ¥ ¥%4 -RiE 02
A% 4 075 ml F 4K ¥ 540 nm ,PJ Bk s e o
PR kEE M EREERGS > TV R glucose (%)
g .

L
0~ 0.03 ~ 0.06 ~ 0.09 ~ 0.12 ~ 0.15% (1.5 mg/mL)

7N~ 4

/N

rl
il

W E

(—)3-Hi %2 (phenol-sulfuric acid method)
1.2

fo-FR i R TR 2 AR S PR 7 E ALY SR nITr T KRS HgE . T
KA RREREATY P RSB AEF I L > 3 488 nm Aup|THE R Kk {E o K {E
B ER AT TP TFTEINBNOT RSN AZRRAEZ VR RLIIB -GS
AT IT AR ATY 3T R

25 A % 08 | y=0.008x+0.026
& 0.2 £ 2 +5% phenol 0.2 mL+)k £ g 1 mL 0'6 | R2 - 0.990
DAFREDHE L 1] FFDp 488 nm .

S o
0.2 - *

AR S F A
0, 0.02, 0.04, 0.06, 0.08, 0.1 mg/mL
(0,20, 40, 60, 80, 100 ppm)

0 20 40 60 80 100

glucose (ppm)

(=) B Hd-1i B8 72 (Anthrone -sulfuric acid method)

-1 1% % (Anthrone -sulfuric acid method) JHITE4EHE (S 1) & & [ A H F 2 HE1ET
FREAE T 7K B BE0E » MR /K A BOERE DT A2 ) PR R AR pR S Sk e (L&) 1Y 620 nm
J A E H AR W E BRI BIELE - RELTT R HERYE B0 « AABRE S > ]
JEFINBZ 50 - BEESNE - TN - A58 - RN - EESERERS 2wl -
KA AWK CEYWALE - BIEENE - SRR SRS HIIENE - iR &N
SRR ER IR A S > MR - TR R R EE o EREERERRE =R S
BRK > REAEE 0 HREAETE -

@
£~ .dehydration and thermal . g on C(,; o
. o= F ot -
degradation of carbohydrate HGH pra— HBIi —H H(';
HC OH : H(|: OH H(li OH
i HC OH HC OH
H,OH CH5OH EHOH

3-deoxy-D-glucosone



/{ ~ Maillard reaction

reducing sugar CHO, C=0 group

+amino group (NH2)

RI\ITH — Rll\;H —® RP|IH
H-G— cu cH
H—C-—0OH H—C—CH COH
I H* I —H* |
HO—CIJ—H o) HO—C—H [ — HO——(E—H
H (l'J——OH H—(IIAOH H“—(I}“"OH
H—-rT: H—C—OH Hw(})—'OH
CH.0H — CH.OH— CH:OH
N - BB #i & Bk e Schiff SR EESME T N-HR{RHT 1-Tcdk-1-
W -2-B8 ( FEE D
RNH
CH.—NH—R |
CH,
HO—(I:—I |
Cc=0
- EERE -+ A N
HO (l: H o HO—(I:—H aldose +amino acid
H—C—QH |
| H—C—OH
"H—C
(l;]-] OH H—C—OH
f N-B{%
CH.OH N- subat:ituteglAJ gﬁgﬁmine
ERE N-H Uy 1-BEE-1-
1~l§¥1£$ﬁ2ﬁ§ FE-2-H8E ( HE )
N-HZfURT 1-Je-1-F=40 -2-5EAK
N-substituted 1-amino-1-deoxy-2-ketose
i‘&i/ \ 2
PR B 8% S o AN a2 CH. CH - 7N -
1ethyl dlcarbonyl intermediates | I © 3?d§§h;£§r§¥$§nﬁ§?§ges
?=O Cc=0
C|=O (?—H
(_I‘,‘HOH C'I)—H
BT I s e + J + REIE (PR X 2-
reductones dicarbonyls 5- (hydroxyrnethy)l) 2ny§l?gdehyde
-+ B -+ B aH
BB

pigments or melanoidins
N 10-4 SEECHE R WA — BB TE
(—).Classification of Maillard reaction
A.Initial stage (colorless, no absorption near ultraviolet)
a).sugar-amine condensation
b).Amadori rearrangement
B.Intermediate stage (colorless or yellow, with stromg absorption in near ultraviolet)

c).sugar dehydration H- C—Q H- C_O

d).sugar fragmentation CO H (IZ—O
e¢).amino acid degradation C H R

C.Final stage (highly colored) a. BRunsaturate g  «-dicarbonyl
f).alcohol condensation aldehydes compounds

g).aldehyde-amine polymerization; formation of heterocyclic nitrogen compounds

(—).Hodge (1953) called the Maillard reaction the carbonyl-amine reaction., because the

compounds which react with the amines usually have a carbonyl or a potential carbonyl function.



Among the most reactive carbonyl compounds are « , /3 -unsaturated aldehydes (furaldehyde), and

a -dicarbonyl compounds (diacetyl and pyruvaldehyde)

(=)
o - RNH, |--HO o CHOH  HNR - F-GNHR NHR
i _ i 0] — COH - o
" NHR NHR - “3 -
glucose . glycosylamine ; i
! | | 1-amino-2-keto sugar
(Schiff's base) (N-substituted glycosylamine) glycosylamine (Amadori compound)
Glucosylamine formation with a ketose and CHZOH
Heyn's rearrangement Q Q N HR
. NHR
(P9).Strecker degradation 2-amino aldose

a -dicarbonyl compounds + ¢ - amino acid (Heyn's product)

R-CO-CO-R+R'CHNH2COOH->R'CHO+CO2+R-CHNH2CO-R

T =T =<

COOH
) hvl-
2,3-butanedione  L-Valine 3-am|no-2- methy
butanone propanal
O NH2
U
3'amm°'2' tetramethylpyrazine
butanone
(). ZE #2754 Maillard reaction
A.pH 7.8-9.2 Maillard reaction J&%EE B.IMF, ERH 30%[ff#T Maillard reaction jgzEE

C.metal ion Cu?*, Fe*" (more effective than Fe?")

D. Pentose reaction rate > hexose

D-xylose>L-arabinose>hexose>disaccharide; fructose less reactive than the aldose.
E. temperature I reaction rate % FEL
F.lysine 7 2:Bif7 i€ > arginine, tryptophan, histidine JRZR -

(73)Inhibition of Maillard reaction o

OH R CHO
A..control the condition ra +NaHSO3H\(|:__SOSNa e l] I HMF
. . . —
a).pH b).temperature c).Aw d).dilution e).inert gas ": - " pigment \(\
B.remove the substrate glucose R=CH,0H |gc—803'

Dried eggs +D-glucose oxidase
Fish + Lactobacillus pentoaceticum (E. D-ribose oxidase activity 7 4[E)
C.inhibitor: SO2, SO3*, HSOs", CaCl> (Bl a.a 45 & N EHE)



JL ~ .Gelatinization

unswolen starch swolen starch
(M LIRAG BT 14 (birefringence) B 2% ~ £5E FFEEE B ~ WEEZRBURME BT -
(—)evaluation of gelatinization
AFEEE BUMIERETTME CHIEEYER  DULEE(E)A(amylose/iodine blue method)
E.[ 54T % (congo red)  F.Ji% 25 £-pullulanase
G RZEETITE (DSC, diffential scanning calorimetry)

(= )Factors which influence gelatinization

A. sugar-high conc. will inhibit gelatinization

210
F PH 7.0
160 ”ml:

0O —fructase
140 |
D—glucose

120 lagtosa

100

Visconity (sa¢}

B8O | sucrosa

Viseasity {g—cm)|

60 60+
40 b

20

Time {min)
Time (min}

& helical

B. pH 4-7 no effect, pH 10 {£ 7 amyiose

fatty

gelatinization, scid
pH 2.5 B E -
C. fat- amylose-fat complex- gelatinization [
D.prrotein-unknown effect on gelatinization
E. salt-little effect.

B R IRA JRF AR
HF 2 B 2 (POV; Ferric thiocyanate )
(-)aL
FrdliE § (v 2P| T I Fr§ Fedso (ferric thiocyanate method) » 3% #if 1 &2 Fid ltr )
@W{ﬁ”%?$wwﬂ4¢@%mzﬁxw# #-Fe*'§ v Fe® s Fe¥™x ¢ 2 SCN'F
fgm@km@ & # [Fe(SCN)s®] » #* 48 £ 43+ 500 nm A £ F B % Tk o B F fpdo™:
ROOH+FéﬁaROH+IK)+F€+ Fe¥*+ 6BNHsSCN—Fe(SCN)s* + 6NH,"

B E CARAARR  LEF A AR B PR Bl JEd RIE 500 nm & & R
SN - (I U= A T L T A

()R EERE

RE kRIS R

3#% ! 0.02 M linoleic acid 0.2 M potassium phosphate buffer (pH 7.0)  75% ethanol
30% ammonium thiocyanate 0.02 M iron(11) chloride tetrahydrate



(EP)
g T A e BB S R 0 R RN RER T 0 R AR SRS 2B ER R
DMSO &£ H s 3 &% » %3 % 3R % > F £ S8 N iliRaridl o & 352355 ki PRl

(=)F % 3

P~ 0.02 M z_ linoleic acid emulsion 2.5 ml> & 4c » 7 F Jk & # 5% 0.2 M potassium phosphate buffer
(PH7.0)2ml -8 5 %+ 37C » & 1E—- PB4 > ik ferric thiocyanate = ;2 B T HiEF L 4 o B~
Pz R ERER 0Iml o A wiE A A~ T5%2. ¢ FR% % 4.7 ml > 30% ammonium thiocyanate 0.1 ml
% 0.02 M iron(II) chloride tetrahydrate ;2% 0.1ml> J=F ik H R £353 - # 8 3 248 > WA KRER
)‘L/PJ—— A 500 nm & T2 kiE o
* Linoleic aC|d emulsion (pH 7.0) z e ¥ :

50 ml z_ 0.2 Mphosphate buffer (pH 7.0)4c » 0.2804 g z_ linoleic acid 2 0.2804 g 2. Tween 20> 1/
i’aﬁp’\’fff‘%ia’g?s\z LR TP F o L FLL ﬁ—frﬁﬁoﬁ? £ o

r* V)w% E%in’ A E LMY o AT REERSIF A g o S dliEy PR A AT
Tirdl S g B 4LF ok g i o4l F 1 S (Inhibition of peroxidation %, IPY%) (¥4 L fr v FLiE § 1
A5 = ey 4 ) = [1— (% &3t 500 nm ek m)/(%ﬂ\ Sv ik &2 Fpd] et 500 nm e sk 3 )]x 100 o
O VR ECE IR COT I o TR e

= ~ % 5 B4 2RI 2 (Conjugated diene %)

()R
F ke forn BpL 1 MP ETIME T AR Ao pd REGA TN LA AL LG
FFERFCEFT IS RI2340m 2k Ea Faod A4 F o

(F)RFEERE
RE kR FES
3#% 1 10 mM Linoleicacid 0.2 M potassium phosphate buffer (pH 6.6) 80% Methanol

(2 ) & aie
BE7TUESE S PRR AR R R ER T T AR M RER DR RAH BB H
FFABRE 0 FLEHC N BRI > RIS I DT B P DRRER .

(=)F % 2

P~ 10 mM linoleic acid emulsion (pH 6.6) 2 ml > 4c » 0.1 ml 7 F kB # 5 7 7 e 2 70 Rk
ERFEEFToRFEENIITCHF0E A5 ) FF L BED0.2ml 4~ 80%F fF 7 ml- B 234 nm
2.3k iE o
* Linoleic acid emulsion (pH 6.6) 2 fiz &
50 ml 2. 0.2 M phosphate buffer (pH 6.6)4: » 0.2804 g 2 linoleic acid # 0.2804 g 2 Tween 20> 328"
ﬁ&i&’:?ﬁ'g\.a L TP T o pboglL Qﬁqq—qﬁ;ﬁb ﬁlio

ok ) R R kg Jﬂz P AT RIFIR S LA TR 5 e SRR IO Ao 0 W
FFGFIF ek o FEEF G AL 2 PrgIF = [1- (B 234 nm mv»»'w)/(%/*%c
o2 4] st 234 nm mv)wla i)]x100

= ~ H&Pp e (liposome)§ i i #* 2_Fr4|(thiobarbituric acid reacting substance (TBARS) i)
(-)mr2

F1#* TBA (thiobarbituric acid)z & ¢ = (ip] 532 nm 2. = L @) kPl 2 g FiE ¥ it 2 A 4
(malondialdehyde, MDA) -

(C)rE2RE
REB A RkRR
RE L rrg kA % (10 mg/ml) - 20mg/ml butylated hydroxytoluene (BHT)



2.8 % trichloacetic acid (TCA)  1.0% thiobarbituric acid (TBA)

()&
3 ?uq\ e EB A ATRR A BB AR LS MR RS @A
SEET Y &E%ﬁu‘ﬁmmﬁﬂ’%ﬁ“$ﬁ3EW%W$ﬁ°

(=)F &4 3

P~ 300 mg 2. “FEx"5, 4 > 30 ml 2 20 mM Na;HPOs-NaHPO, % 7% % (pH 7.4), 4z 5 A B ~ 35
TR, W& & fcrakiz (10 mgiml) » 7 ik @ 7 3 Acia sz (2 ml) ~ 25 mM FeCls (0.1 ml)
25 mM ascorbic acid (0.1 ml) ~ 20 mM NazHPO4—NaH2PO4.; B3 r(EHT7.4,1.2ml)% 4~ 0.5ml 7 F &
Bk 3 etk 7 (8570 P PRI (7 o Mgt F i B0 37°C 2] pF > 40~ 20 mg/ml BHT 1 ml ~
1% TBA2ml v 28% TCA1ml > =t 100°C -kiF4c# 20 48 > 4 £rid B 532 nm w k@ o

(3 )3 % 21

’4’532nm7\b~7’cm ﬁr&qﬁz\ﬂ‘ MDA)%#’”4 v Tt R TR A xR B R4 T —Ef—ﬂ
Fig o o PRl (%) S[IRdlleari kil X earikiE /}3‘;#] e k@] 100 % o 7R oy
1,1,3,3-tetramethoxypropane (= MDA & % &)z 1 N HpSO4 -k f2 = 22 MDA £ 1 F % e B 2 2
RIAkE £ REREY R d P ERY R Y S MDA cha 2 2( M) MDA AZZ E 4% @ 4
RF Rk g Ao

z ~ Trolox # € ¢fn§ &t 4+ (Trolox equivalent antioxidant capacity » TEAC)
(-)r2

ABTS (2.2'-Azino-bis - [ 3-ethylbenthiazoline sulfonic acid ) )£¢ peroxidase (metmyogloloin) 3 H,0,
FRe> §A2 ABTS+ 5 - p g BT E % $ > *0 & 734nm § =i o Ff - A e
)\gr‘lm% LEpd gt o F Lv);y'o:aﬁt‘ﬂ F%1 IL*J:%@} 0
HX-Fe +H,0; — « X-[Fe = 0] + H.O HX-Fe = Metmyoglobin  X-[Fe = O] = Ferrylmyoglobin
ABTS + « X-[Fe = 0] - ABTS* + HX-Fe  ABTS = 2,2 -azino-bis -[3-ethylbenzthiazoline sulfonic acid]

(C)REE G E
RE L RER
RE  trolox 44 U/ml peroxidase 75 1 M H;0;

750 u M 2.2 -azino-bis [ 3-ethylbenthiazoline-6-sulfonic acid](ABTS)

(2 &
&+ '4‘4\ R E B N gL R B R 0 AR MRS R DA RN E B R A
EF ARG ﬁﬂ+$~‘ TR o PR & RSP R R

(=)F = 2

P~ 0.5 ml peroxidase ~ 0.5 ml ABTS ;2% 12 %2 35mIH.0,i8 £353 » F4 4 % 2 F%J 2 ABTS 7
a3 pod Fi8(6 4 48) 4 » % ek & entrolox 4% &0 12 4 K5k & 3R] 734nm 2wk 5k (@ 0 gas trolox
2B FHEERIF Y o RIEEEd trolox g E AR E HApd gk R (MM) o

()%

- SN TEAC 7 F i mM 5 Bz o g g L2 TEAC 2 2mM > oA 1mM enit & 4 4a
2mM = Trolox - TEAC g% » & it & = enfg i A& A% -

I~ ﬁza a -diphenyl- 8 -picrylhydrazyl (DPPH) f o A&t 4 2 Bl %
(- )

Mt p F hauEAET A4 A d KA ”qﬁ’x?(’ﬁ' ey f“#%;‘ggi # &z (hydrogen doner)
izﬁi% PR F -4 pod H(peroxyl radical)ie m iE DdrdlF L 4AH F B2 T i by A
¥ &% DPPH kiTiming tenicd av 4 - DPPH 2 P fRav ¢ fRia R & 517nm ™ € 5 55wk > v E 40
Fog 1 H(AH)ER PR en sk B K 0 Tt A 517 nm sk kB ﬁ (R o B L [ e¥E=N A ﬁ%{i °
tRérs 3 pEd T, RIF FH* HPLC = 2 447 -



(C)REs RE

()& &L
ARAREBIE RS TR > FF ARRET LGP L FRAIL 0 RIS EE TR EORER

()% % %
Aml 2 kRS 4o r Iml 37#E A @ 10mMMDPPH st ¢ fRa i » R IT R 353 > 3%
FHETHEEOMING > @ F kKB BLTNM 2k E o

(7 )% % 2%

d ek E_%'Jfr; B OL7Tnme kB g MH o AT RFEREL B S g ST A AT
?’Piﬁixﬁ%’p’ AV RR AT RBRSL RS g J;‘%%;\?;FL% DPPH p d &t » ¥ o pree il sidn
% i # > 40 BHA~ VitC g » 1MUIEG & Fadni Lo
T f & (scavenglng effect %) = [1— (4% &% 517 nm s sk ig) / (#\ A AR 2o F Al Bt B17 nm e sk
12)]x100

SEEM A R
()@ﬂ
ERpgF g e g ¥ g F By hi & FF 0 dgd redoxcycle £ o R & Ehg
St 4*:m§4pdﬁl§,réc,§nq%‘r§ ,megﬁob‘7ﬁ$/§j%_}ﬁ,Fe2+ﬁ_# CENR A
mgl’* i B g RGERRFF i chigis o 1% Fe?' s ferrozine i & 4+ £ 562nm 2 & 4 F i
® w3 Fez+”}g’+ b o g HREEE Fe2+f4ﬁ-"‘ 2 é = 562 nm v sk i et 4 o
Fe2+ + ferrozine —ferrozine-Fe?* complex (violet )

(C)EE RS
RE L RER
=% ! Methanol 2mM 1 FeCl, 5 mM &0 ferrozine

(2 ) & aie
BET ISR RERPAGZEL % B B%w TAR MRS DAE RS H B3R
FFABRY O L GHS S BIRORIL > SRR FEP RGP

(=)F &4 3

Aml 7 kR otk &2 Fpdlle > 4o 3.7 ml shmethanol » £ 4c » 2mM 1 FeCl0.1 ml > 30 # i
£ e~ 5mM eaferrozine 0.2ml > & & 10 4 4578 » R 562 nm ek 5 o s K EARM A TR S S
T AR iy 4 AR5

)
R EHE o RRENF A TRBRSLEF BN g A EEBLIF A AT T
TR AR
A & 4BiRe 4 p 4~ vt (Chelating effects %) = [1 — (#k &> 562 nm =% & m)/(é’\ e R 20 ) Bt 562
nm mkv’cm)]xlOO °

S S EFpd A(-OH)E A LHRRE

T+ "BRE % = & ¥ (electron paramagneic resonance ; EPR)x ¥ i & B *% % I -k 3 (electron spin
resonance ; ESR) o & + "EEA £ R K FH R B RILE | A 2 FHenF S (% BRETF) e BEP
£ 5 ik (MiCTOWaVE) (g 517 7 £ T 5 f it f - 1 EPR %357 » % ip o AL & b
BlE P Rk R ZGER A d AagiE e

4.4

NS iﬁi‘ﬁﬁﬁii 1433 (SOD-like) st # 2 Bl 2 RE

AEHA A (A)2pEE 2 B)fsE c ek A4 AgF 243 (O -) 0 £ 12 nitro blue tetrazolium
(NBT) &Pl 5 "f Oy« -t 4 o A (A)2LE¥ 4% % 3¢ phenazine methosulphate (PMS)2 NADH
% ¢ & 4 A5 54+ ) &(B)p¥ % « si@ hypoxanthine st xanthine ¥2 xanthine oxidase i** {5 € &

10



442§ g o # gie- %% NBT R = diformazam » ¢* i & 4 & 560 nm § &+ =gk > &
%“ﬁ?d B T_560 Nnm sk ck m st o Fardgd S hg 4§ oo ""*’H’%,‘T dv etk S B R BT %
Al HE G %fi&zﬁ Mg tha 4o

a. NADH +PMS—NAD+ + PMSH PMSH + 20,—2 Oz, - + 2 H+ + PMS

b. Hypoxanthine + O3 xo xanthine + O, — xo uric acid+ Oze -
NBT + 2CI- + 4 O2e - + 4H+ — diformazan + 40, + 4HCI

(Yellow) (Blue)
** PMS = phenazine methosulphate XO = Xanthine oxidase NBT = nitro blue tetrazolium

EE SR

— ~ Biuret?# X F-d Fip| 2

1285

3o PR B BN 1L R € A
%‘ Pk A A 2 d F R 540nmo Fl R ERES
FJ:/EZ é; ™ th 4 47” ?;?

¢
4

400 500 600 700 800

(- )Biuretzg # % (nm)

4v » 3 g Fifikdl copper sulphate (CuSO4.5H20)

% 9 giF|F fkd7 40 (sodium potassium tartarate) >+ 500 mL -k ¥

+300mL 10% (w/v) NaOH+ 5 g # it 49 (potassium iodide)4r -k % 1 122
s
()i % @i 49 p chi drdlraps B R
(2) Biuretz# &) = 33046 d ¥ R H 0 TIRBB Y 0 FF A 24 UKD F &4 T

(= )39 FHRER(2 5 9 v BSAR 39 10 mg /mL)
FEP B 1503780%F #RO-K Y » 3 kg ¥ RAISA 4 0 3 & 50420 ¥ 2 100mL -
Wtk 0 kAR G 10mg/mL e

E)F &> 2

1. 2% 30 (BSAR& B -9 ) &5 i 1 2 e Biuretz# %3 % 2
2. BRFREE > 2R THE 3044818 R T(X37CI04 8B 2)
3. #1540 nm#x k B
4, F LA R E Foo Faiirz &
0-6 0-6
8% & (mg)=18.18182x(540 nmR % 2 )+0.0L 4 A2 (mg)=17.2343x0D 540+0.066
0.5 1 0.5 1 '
d
ik 0.4 % 0.4 4
¥ e<
£ 0.3 1 = 0.3 1
= =
E 0.2 § 0.2 1
0.1 0.1
0.0 0.0 ©

4 6 8 10

(=}
N

0 2 4 6 8 10
#% t(mg) B4 % (mg)
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» Lowry /2

(- )Rz
F_Fif Biuret ;2 ehaf ¥ o F Ap 3 21034 45 £ $ {8 0 ¥ £ 7 Folin-Ciocalteau 53| e

phosphomolybdic-phosphotungstate it * & # ¥ d £ & » { & &5¢( 0.1 mg) » & §gfp'E > ~
g%m&&amﬁﬂbﬁﬁlﬁoﬁ%ﬂ%ﬁﬁwﬁﬂﬁ’ﬁﬁwiiéém%’@mﬁi

AL oo P FARAMKPIRE T > PR RS- BRI R § LS Cut s 2 d A
L 0 %AF & 4 Bdk 0 2 T L 2 Folin-phenol & (F* 25X Fd A& > 4 &g d %
BESLFIY PP anF 4% TR AF I > 7 & 750nm TR FR ko MgcEF » ¢ iR
o7 REFRRESL F0 T2 E o

(C)FRES
1.Reagent A: 2% Na2CO3-0.1N NaOH 2.Reagent B: 0.5% CuSO4-5H20 - 1%:FF fc 4
3.Reagent C: A50mL + B ImL ;2 & 4.ReagentD: Folin-Ciocalteu reagent

(Z)F &> 2

# A 0.5mL 4 »
2.5mL Reagent C» 8 & 15 38
T % 10min > B'T*«'fxr'? dvox
0.25mL ReagentD PR B
% 30min- 7 750nm T jp]{F % 0 | | |
KE o FFPR AR A B R 0

¢ BRfE 7 B 5 R E kv
;‘r«\. LERE N A " Rps B iE R W AR

y = 0.0104x
R2=0.9973

05,40

.50 . 100
Tryosine concentration(pg /mL)

= ~UV sk ix

Vel hens 4 A B 4 280nm § ok o Fod Fokdad L A B A 210 nm ST Rk e
A3 A e o T4 A pe St - > i A280nmesxkid AR o T UL
7}k 2 3c (molar extinction coefficient) % # 57 o — 412 E (1%, 280 nm) k % 77 » % 3§84 v
Bt 4~15 B(T35% 10) £ 5 35 FHE S 100 B3 280 nm = £ @ 5 1 Bl 3o

?/p s Tk R G = 1 mg/mL °
FUTNE D owmkiE = Exbxc
(ci3v F % kR > & 100mL #77 v Fersiific: b i £/2 1 cm)

BE R G bR %”*Euusfr% TR R AR 0B B4 RS 100 PIE
R B and BApE S 0 A280nm ek E L I PF O ER S S [ mg/mL o
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