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£7%%5 (Chenopodium formosanum) * {AFEDjulis » AEEE(ERAEEY) - G
e BREESE > WEARIREEEN R - ARG EZEE BIFER » &HE
ETEE R R - G2 35 2F5 K% - BARAE ~ SHRE SRR &8 F2CABAZ 6L » LR
STEA[ERE - B TGABAS B 28 - SRR - IVERBRFEEGERE - &
YEELTERE  CABA G Eh s » 2EF571.64 mg/100g DW) o ZAfETEEa] I Bk IERR F2 G
GADZ SEME » ([HEHSEHEM R4l hfE 219,34 U/g > St ihfEmE21.96 U/g > MGABAG &
HEHOL. 268 o (HEEFSKIR - HCADEMEA ME (4L tmfE(EEr6.4 Ulg » s=timidE
Fyd.3 Ulg) » MERRBEIE Al RGABA g » B s HREEE] . 5fF - ZFHa
el 7% - #ER Ll R &8 - FIAE UL » DUnEEss i Aol
JE(E » ORISR LR > E5EDR » 0.5g 2 GIEFEZERE ~ 0. 302 L0, 1o &
R > PR Rl o E— R il B E R B T = (I H e - S FR TR
T G (aff) AKX - HERSEACUHRISAL - EEREEIEE(A420)H
FrizE e - ENPLEE1H - DAL &8 Eia b i i R E
» HDPPHE R B BHELRE J72E£30.25% ~ FRAPZEJFAE J72£929.87 1 mole/ L > {HEEK
HTiek{% - DPPHJERREE IWSH TIE > M FRAPZERAE I K 4l 77 T AR T © Fip
AEmd o QD E AN ESER A GABAR B » (B Sis g - SLIESHE
EERAE IR BT S GUERAE R - EAREEMER s B A b B R
4H Byfe - (40 ECDPPHE i B FHERAE 1729.3096 (%E4H36.42%) » FRAPE]F /15
244.53 1 mole/ LCEIEZH307.20 1 mole/ L) » Mi4EH3249.29 mg/100g(EHHEZH
297.53 mg/100g) » BUREIEENGEBEAER e 2 I LEY) - B ZH T
A1) - #8 » BIEFECGABARE EA MM » foF =8 H HARIBREE MR IS A TR
AEYERSERE -

BESET . V8% - GABA ZXA1 ~ PrEdbTy
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Djulis (Chenopodium formosanum) is an aboriginal cereal plant in Taiwan.
They are colorful and rich in nutrients as well as phytochemicals. In
this study, we used the seeds of Djulis as materials and use their
seedling with herb and sweeteners to make the GABA tea bag. The seeds
were pretreated with heat shock and anaerobic treatment before
germination. The effects of the pretreatment on the GABA content of the
seedlings were investigated. Results showed that, the combination of heat
shock and anaerobic treatment leads to the highest GABA content in the
seedlings (571.64 mg/ 100g DW). This i1s similar with the changes of the
GAD activity. The GAD activity increased after heat shock treatment
(19.36 U/g for red Djulis and 21.96 U/g for yellow Djulis) and the GABA
increased 1.2 folds. But the GAD decreased after five days germination
(only 6.4 U/g left for red and 4.3 U/g for yellow). The anaerobic
treatment may inhibit the degradation of GABA and increased their amount
to 1.5 folds, while the combination of these two treatments may increase
the GABA content to 1.7 folds. The seedlings after the best pretreatment
were then made into GABA tea bag through Taguchi method. Results showed
that, the best condition for making the tea bag were adding 0.5g Djulis
seedling, 0.3g herb and 0.1g sweetener. During the 3 months storage,
there were not much changes for the red color. However the tea color was
a little darkening due to the increase of A420. As to the antioxidant
capacity, red variety sample exhibited higher DPPH scavenging ability
(30.25%) and FRAP (929.87 w« mole/ L) than that of yellow variety. But
the DPPH scavenging ability decreased during storage, although not much
changes were found in the FRAP and total phenols. The GABA in yellow
variety was higher than that in red variety, but decreased during
storage. For the influence of light on the Djulis plant, lower
phytochemicals and antioxidant capacity was found in the plant grown in
the dark. For example, the DPPH scavenging ability, FRAP and total
phenols were 29.30% (control 36.42%), FRAP 244.53 14 mole/ L (control
307.20 « mole/ L) and 249.29 mg/100g( control 297.53 mg/100g). It
indicated that the light might affect the total phenols and lead to the
lowering of antioxidant capacity. In conclusion, the GABA tea bag from
Djulis with acceptable taste and storage stability is worthy of
application in the industry.

Key words: Djulis, GABA tea bag, antioxidant capacity
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(WEEGER y -WE T R A Z LRI A EDABIZEHL v - B A T g - dGEk
B B 2 RUATIREEBLL B » Horp oy -fef T B2 &8 J5PALC/MS TIPS ER -
LC/MS T4 T :Column * Lichrosorb RP-18 (250x4.6 mm) Detector : 280 nm
Mobile phase © MeOH (A): H20 (B) = 62: 38Flow rate : 1.0 ml/min Inject
volume : 20 u 1) ANEFIEHEEEEGER Y v -lA THREEZZER/RGERN
ANIEIREERES » 22573-5K » o AEIRVEFERE - Hy -lE TS E » ity -
PR T e mmm B RG - (3) HEGEZHCABARERB AL E 2y -IE T
Bk 2 25 oF 68 Ee » FERCHAMPERE M ebf DAFHEE R - DARHSE HH 3 B R R B RE MY
HEFE - BT OFHE AR =g (R aEFNINE - FREIADRE
BURLLHIE) - PRET & BZECABA R BV B ERY Al 1T « W LASea P i a8 (O
S~ B - BEESHEME ) RARREMERC Y (v -HEE T BESEE R 0 ZW 0 BiE
1B77) > HHEEREERE - o BEZME  DIeEHIERL a bH - b EEaR
M EEREREmEL0. 45 1 miEEREAEE - HU20 v | AS SRe iR E@ g o i » R
:Column : RP-18 ( 250-4.6 mm id., Hitachi) ° Flow rate : 1 ml/min ° Mobile
phase - formic acid in water fzacetonitrile e Detector - UV detector, 538 e
¢ ZlyEENERCERERIR > 20,45 L mfEAETE - H20 1 1 DARTZHPLCHETT 534
» B AL ELEY - HPLCO#TiR(420 1 * Column @ RP-18 (250-4.6 mm id.,
HITACHI), Flow rate : 1 ml/minMobile phase : Acetic acid i
acetonitrileDetector : UV detector, 280 nmd H HESERREEJTME B G A
FEZERU > IOAHEERCE 1 mM 1,1-diphenyl- B -picryl-hydrazyl (DPPH)ZH
B mL > HEDRSG » WAFE30 8% » 1515 nmflHIEAE - DL [1- (BRdmik
FAE | AR i PEHI4HI S E ) 1 x 100 0 SEDERRE HANEE 7L - JERRE 2
[lLEAEE - AR - ¢ BIFEREJIHIEZ AR BFe3+
(tripyridyleriazine » ffETPTZ2)E &Y & HIEAENER T - 0k
Fe3+EJFKFe2+E@ &Y > MFet&YAES93 nmELARUCKIE » EEELRE > mTRIZMN
ERELATPIEALAE S (Niemeyer and Metzler 2003) o EUErrfc sl >~ FRAPSEIINA
ZRBK Sk in - BBERETYE 0 TR3TC (4) B E B /EFEGABA B 7 s B FH Al 1 B
257 GABAZYEL » BEAEIITFIFIREALRIE (4~ 25C) B0ot4r OLiR ~ B¢ &> T
HUHCRE 8 - g | - SR AE M e b)T ~ v -BE TS - Diidia
EEFECABAS Bl B AT (7 R 1 BT EIF IR E A (4) -
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(—) BEGEE v - TR (GABA) /3T )7 A2 HETL

v -REES T Wy AT 77 0E BRI T e M AR AN DAZERL > FEHk i 2L BUA R
FEEEALER] » Hodr g -BEE TS > &8 J5LALCIMS BT ER - W45 DLT5%
FE RS RI R EZEEUR - 82 (&0 ER B LLTS OGRS 260 v - FEE T % - 0 DAL ZEHY
EEITORZERL > B2 RFERLRAL10000rpm ~ 105758800 % - B EEIRCE S » fEFR
FR LA TGS 225k > (EANaOHARE - B A5 EICABAZE LR » FGABAZEHUR » FE il
ADpH8 bufferfz1% HNGAA - vl #E(TOTAE(CRIE » FELHPLC BIEfinbAE & - A6 2A
GABAFZEE S AIPAEE 3 - 45 R4 1 Frrs - GABAREEE SL&YAED . 94§ A2 A 7R H o HNERE
RIAET 97 K1 4575 e 25 H —(Elpeak o DAL Asf%E » DIGABA (0, 100, 1000. 2000.
3000 ppm) BLFECABAG 47 » &SRB 2R > G ELRR2 H550.9879 -
(Z) FEAIRENEESEH Y v -HE T RaE e

TRIESCRR - AR B (BVEEE - RS ES ) HOABAE A& - 5 A&
BRAIEE R » FEFEFEAS ZGABAAIHSERE N » MMayerZE A35H, > REDRE ST
GABA A R EIEFE R EE - AHFUK &8 T HAVE 2 » RERFEME » [
EEEESK > BEEF|AHPLCEI TIGHIGABA Y & & - HE3 T4l > &M EERE(E R ERA
HEPRME > TR EEE ZCABAE & » HmeR REVER1% - HGABAL A RKFEEE
ZGADHEAL - T BR SRR o] GABARE RS 22 05 M - GABAS DL RS » s
GABAZ & - DMALtmiE &ER Rfh] > REFHVEEFMEE - HGABA338.86
mg/100g » &S ENETEEAG T DAREA1. 26% » %2421.8 mg/100g » &R AR R HIRERE T
1.5f&754(493.28 mg/100g) @ B2 HEREHTR - HEEFR 21765 (=2E571.64
mg/100g) ° EREFIFIGR 2 22 DAL iE AR > 4 nTa > K& 1% > F5F—
KRS - GABAS &5 N & 545.08 mg/100g @ (BFEE =K% » X _FFFE249.76
mg/100g » EEESRIFHZEF(]5T77.42 mg/100g o HNE —RIVEEEREFHIG K E
GABA > #EMI Fy3d = imfE b > /@K T 28 /K2 GABAR L A Bs AL
IR —RINGABA S EHE T - (HEETFRNCABABESE 22048 [ R E#KRIEM
TR WEEE AR REIEIN » CABAS B e SN A R KB > GABAZ 28
WA - FrARRERE ST GABAER B NI FHEOMER S > AR ZCABAZET]
2597.59 mg/100g (EHEARS) -
GADFsEEA=GABAZ RIS RE 2% » FUEME e S S AN R M 2L - HESTTH > R
sie e B B AL e an i o HOADEMERERE f42°C > 4L miEr 2S8R E LK
42°C ENETEIECAD EME AT FETF1 . 075319, 34 U/g » s nfERI 2 %E21.96 U/g -
— RN LR ~ FETRORBCHGADE M 2 522 > R o] S8R B (i 2 GADVE M
AL R AR TE G ERE Y CADIE M8 o i B il (R R4S 519, 34
Ulg » EFALEIERF510.45 Ulg » AFLLEME19.34 Ulg » EFREEAEA]
11.39 U/g) » Hdr » R[] SAE 26 > GAD;E M B S & K B i A B -
BB LA Y E Y CABAS & tHEl6nT 40 - B JFUl > GABAHES » G/E%E
GABAZ & (571.64 mg/100g)&E E S A SGABAS B E T 2 (EEERESS (518.88
mg/100g) > HLFSGABA RIFRINHIR - EFSFI FHHERE -




(=) HECEZFCABAZERH

R E &y -BE T e 38 2F 608%  BERCFHNEGETEAE - KHUHRF=
Fafg - HILEETRBERE(RE KRS » WSR2 ROEE(RET) » 5%
LD Ryds oF 508350, 5g ~ FAE0.3g ~ 12R0.3g ~ FHIREO. 1g o MHE—TRIEZ A
B B -

(M) ~ HEEERCABA BT 75

WAl AR W GRS AR 25°C o R A = (8 F el 18 EAMEE MR oy
(GABAZ & ;e 88Bn) ~ B RITEIL T Z81E - HREEMER I &E R B FT R - B
GABAZ BT AR A T - (B ERAS T RE4ERF T =GABARS i B ATEAE DL
F(150mg/100g) » 1M&EEE J71H » FEZ A BRTEIFRAIEE - HastE 80 - #0
R ERT AR HAHSREE TS 2 I R S I SR 4B R 2K A Al & B 20w
EFH o BBt IER Sy - DPPHERR H HIAEEE T ([B19) JT A % » FRAPIZERAE JIH]
LA REIN0) B 1 AFE RS = (E B iz - E8a%0(A420) BALE(HE
(Hunter a)Z 8L » BN > ZRGBAENIIRRKEL o el E— P HHHunter aff
Eb(E 7 S ([ 12) JNLAENEE - B Ra0E = (E H 1y =05 i i e B3 A i &
 (HEES HIE R EUA A PEMIIREEME R ITE(LRE ST - FRIU R &8 R2CABAZ B Gk AT
PRREMER Y ~ PLE(L L ESMERATE 2 AT » R RIREE 2505 - HA
sefSEAHunter aff fechroma{EH EAHR > MHunter afEEichroma ZIRIEAHR » A A
G5 Z TS BIESR  R (AL EVE F 2R EEHR o MGABAKA FEAtEEdHi AL
TGS AHRE - SR LT B TR S B DB K -

(f) ~ BEGER LT

WEE S ERERE T IS - SRNRA - WEIRAEL Y GEFEE SIS ER
o R WA BRI R o BB 2 B EREDPPHIE bR B FHERAE 1 5536.42% > Ei Y
2 EER2(29.39%) ° FRAPEFEAE JJ#307.2 1 mole/ L tEiiEtr &% - Ig
FHE AR F5297 mg/ 100g =i B 2 487 (249. 29mg /100g) » SCERFEH (Tsai et
al., 2008) » JEHREEY 2 Il LR T WE A Freg 2 > BRI 45 5L - 3
REER N B F AR vl gE s B RE MRy - M B H IR TT - B R {eisE
K GEFEGIAEEEESHVER - Iz - (E13) -
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5 RPREGABA S I P P8 92 IR S PR S AT - DR B0 T
AR (GAD) T HERE NN - T BRSRUA 2 THIHIGABABSEN (7 -aminobutyric acid
transferase, IFBGABA-T) 251 » SEGABASE AR BRI ETRE-HS (Succinic
semialdehyde)  HETTT#RE T GABAZRRACR (5 2004) - [ECHEBEMERL Lt 58
0 = 7EABHGABAR GLTTH + FIFIMICARS - WAE AT - G
GABAS 0 ELAT SRS PRI 2 ELAF LIRS - FLAWHB= (B Aok - b T DPPHIS IR
B IHIGABA S B TIEST - ELABBEMERR Y B LA » LSRR (B0
(LR B0 - AT A BEAF TS TR - GO BEGABA R B ELBS8
1E - AR - SOENRI LSRR T - (ALY T - BT

JEHETN BB E IR RE M B R L N S A AT 2 -
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o~ NAIGHHE ~ ZETRRBCEG 8% GAD it o

Summer Winter
Day Red Yellow Red Yellow
0 10.45 11.39 19.34 21.96
1 9.45 9.28 9.08 7.52
3 9.27 7.52 7.74 4.95
5 8.84 6.53 6.4 4.3
700 1 571.6
= 600 518.88 )
S 500 -
E o0 |
<t
ﬁ 200 r
O 100 10.17 9.9 7.45 5.33
0 | | |
L3 W 2 % Nl
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6 ~ EEEEfE T GABA & St BlH At FURL S bRk
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K lBEEA

7 Lo(3") R HR i

AR | SRR | O | &l
0.05 0.1 0.1 0.1
0.05 0.3 0.2 0.3
0.05 0.5 0.3 0.5
0.1 0.1 0.2 0.5
0.1 0.3 0.3 0.1
0.1 0.5 0.1 0.3
0.15 0.1 0.3 0.3
0.15 0.3 0.1 0.5
0.15 0.5 0.2 0.1

==~ TEEE GABA B PERIIN T

Control factor

Factor level

Level 1 level 2 level 3
1. FHwR] 0.05 0.1 0.15
2. B 0.3 0.5
3.th& 0.3 0.5
4. /516 0.3 0.5
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11

-20

12 ~ SRR

20

2T —E H 1%

=

40

L JIPN
3K
TK
14°K
X 20K
® 40K
+61K
- 91K

{. Hunter a {iHEHd b {E %8

KW ~ 57E%E GABA S UfRIVIAIBAEME > ~ Disa b DB R T oA

Total phenol DPPH FRAP A420 L  Huntera Hunterb chroma Hueangle GABA
Total phenol 1 -0.84™ 0.64° -025 -014 0.26 0.1 0.27 -0.09 0.17
DPPH 1 044 03 -007 -0.17 0.14 -0.13 -0.22 0.09
FRAP 1 -0.01  -0.6° 046 0.53° 0.56° 0.14 -0.06
A420 1 -0.65 0547 0.25 0.58 " -0.1 -0.3
Hunter L 1 -0.82"  -0.44 0917 0.13 0.12
Hunter a 1 -0.09 098"  -0.64°  -0.08
Hunter b 1 0.1 082"  -0.12
chroma 1 -0.48° -0.1
Hue angle 1 -0.05
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KA GBI IER AR S Disa e )1 L2 8

AR i
DPPH & H HHERE (%) 36.42% 29.30
FRAP 5[5 JJ(u mole/ L) 307.20 244.53
&7 (mg/100g) 297.53 249.29

(b)

] 13. 5 EAIIRAS () RO R 0D S -
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PR N T AR S E n fE YRR N SRR 2 A LR L © I EEkE
£& > BEISLEGRFRESIEYIET « MYk TIRPUS S iE > /83725t
S btERAEE ZWAscorbate peroxidase (POD) ~ Superoxide dismutase (SOD)
Catalase (CAT) ZKIILAEDL - SHFEEETE HEEN OEEERTAURS HEEHR S
EEEDIEALBERTE: 2 R - IFED R3S CIEE T - H202E& 2 UEH S KIVER B
B (136.9 nmol/g) » &Y EF32.66% 5 DAEnREIE6 RIZHIFERPODEACAT E M Ry i s
SR TR ORFERL L AfE - EUREERIESODE B m o 4V BTG - AEEEERE
[ > PRI TRIZRAVIERE PODVEME Ryierss » &Y EFF1 . 8F% 5 MCATEASOD S M4 AT = B 2
14K EM R o 2R EF2. 15812 86% - 475 LilléER - B8R ERRTIR T
SEEECHRAREZ DR = 2 B A -
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Some environmental factors, such as temperature and salt stress, can
induce reactive oxygen species (ROS) generation in plant. ROS can damage
the chlorophyll pigments and lead plant dead. In order to overcome these
oxidant stresses, plant express some antioxidant related enzymes, such as
Ascorbate peroxidase (POD), Superoxide dismutase (SOD) and Catalase (CAT)
to scavenge ROS. In this project, we study the effect of environmental
factors on antioxidant related enzymes activities of Chenopodium
formosanum. After 38°C treatment 6days, the H202 content of leaf
increases 32.6 folds (136.9 nmol/g). The activities of POD and CAT
increase 1.9 and 1.4 folds after heat treatment 6 days. The SOD activity
increases 2 folds after 3 days 38°C treatment. In other hands, after
250mM salt treatment 14 days, the activities of CAT and SOD increase 2.1
and 2.8 folds. The POD activity increases 1.8 folds after 7 days 250mM
salt treatment. According these results, we demonstrate that after
temperature and salt stresses, Chenopodium formosanum enhances their
antioxidant enzymes activities to scavenge ROS that induce by stresses.
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PR N T AR S E n fE YRR N SRR 2 A LR L © I EEkE
& EHISLEGRRRESIEYIET - Y5 TIRiESRTE » 85652t
S bHERAEE Z WAscorbate peroxidase (POD) ~ Superoxide dismutase(SOD) »
Catalase (CAT) ZRIILMEIL - R EFAITRERFH G EZTIE L REEI
& . GERDAFRREIEERRNF RS E SR - o iiE b REAscorbate
peroxidase (POD) ~ Superoxide dismutase(SOD) ~ Catalase (CAT) EMESRAL -
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— ~ SR ETEFAENE Y25 ~ 38°CE 0 mM ~ 250mM NaClEEEEdr - W4 EE N
EEZ5THTAscorbate peroxidase (POD) ~ Superoxide dismutase(SOD) ~ Catalase
(CAT) EMEEME -

— ~ Ascorbate peroxidase EMESTHTEAS0 mMEBEREEENE (pH 7.0) ZEET » 1 ml
reaction mixturef&A50 mM potassium phosphate ( pH 7.0), 0.5 mM
ascorbate, 0.1 mM H202 Ei 0.1 mM EDTA - [LZJEFE MIAH202EkAscorbate
peroxidaseRIH#ETTECSR10-30FP290 nmfyuk 6B &1k -

= ~ Superoxide dismutase’EHMESIHTLLS0 mMEEEE4EERR (pH 7.4)&750. ImM EDTAZE
HY o I B -mercaptoethanol B2 MnCl2fZ JEZEA02- » SODA] LAHTIHIO2 - iEENADHEE L%
NAD+T B &% 340 nmI CAERY IR » 1 unit HYSODEF AflIEI50% NADHUZYEE T
FE -

MU~ Catalase/@EMESIATLASO mMBEREZSEER (pH 6.8) 2K HT - HUE & & 0 EMHMHRINA
H202 » &JIH2024E240 nmffy RREEER - 1 unit SEMER BEHE202 R nmol Y
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— REHEERER BRIV EZFE

wEALY REY R eI E A EEME T T2 — 0 BEBELREN
S LA F PR AHR R - A LR - YRR N E S EYRE C R R
JEFH B RN IR 25 - sPREMEYIN S &SRR EiEENRE -
A3 TCU L FF2EY B IEAE R » RN E R AR o RELFAHEEN
e B S RN IRE PR BT UE R AR T2 HigE oI ERN A EER
WS RSEE 2 H - I EEZEREN S CEERTARIRKOKRE » iTH
02 & 88 - BEFNEERISKFGETSIREHE » WREHERS - 6RITHTE
RH202E&& - AE—Frr > GE8FRENPREFH2022 8247 /4.2 nmol /g » {EE0i
fRIH3R% EFFE65.5 nmol /g 5 FRFH6IE H =%£136.9 nmol /g o RIILE SRR3R
KoK G EREER BB L E =7 B EF15. 658132 . 66% - &SRB RS RN
WEhE G ERE L RALY) A EEZ T ERN SRR - &8F0L
38CHIENRTAIEIEOR ~ 3K ~ 6K1% > EEFNINEAEENEE ( B= ) - H
B/ aI DU - &838°C SRt B8 R gLl > 3R ROKREY
BER AR AE 74.2 % M85.1 % - BHEE3K M EREO6 KAV MAL =% 57 Bl B4 . 9
WK9.5 % (F—)-
T REEEEEIAscorbate peroxidase (POD)JEM: > B2

RN AURE A YRS NE R B BE EYES s W EERER
s HHIS B ZFRREIUEYIPELC - YA TIRIUELEHR - S5 Ha
{EAHRAR = WAscorbate peroxidase (POD)ZNILIIESL o (RIELFM M & EEE =
IR F S PODEACAT &M 2 B - SERNEIERISKEAHE T S M @ I
%3 ~ ORIIATPODEME © 455RANE =P » GEFREEN SR PRI PODE LY 5. 1
U/mg protein » fEERBEEFIIRTE EFFES.2 U/mg protein 5 BRER6KILF =4E9.7
U/mg protein  RIFLTEEVRBEEE3 R K OKI& G/ EFEPODEME 7T B L1 . 6f%EL1 . 9f% -
PEEERBUREEF T RN = R R g S L PODVE M LU R 8 2%~ i S B2k 1
FEMRIET -
= REHREERECatalase (CAT)EME > 22

Y BB R T SR E K BHIPODLUS R EE LY 41 » Algeth &siE
EMNCAT DUEFREEAVH202 o RELFAFHHE SRR A [F R B ERE 2 ddE B
B NRETHEFTUERRH0209 ISR - CATHVEM T MEHI&EZREE R
FH202 K EHVAEREFCAT/EMETIRE S - 580N » ARSI REE T /83
PRECATEM: /0. 13 U/mg protein ° AEDREEHEI R - HCATEMIS EF - K
0.14 U/mg protein s MEASPREHORZIVEMRCATEME: EAIREEIR » £0.18
U/mg protein ( [EPYU) o RILIELLE B3R MO RIGN G EZECATEE 73 7 LF T
1 ISR 4% - BREERBUREIEZRT RN = R R g & HCATEY: » [HE(EA KR

Uy ~ SEEE S EFESuperoxide Dismutase (SOD)JEM: > BL2E
SODIVEZEHIhEE R . 02- EYbEBE(EE M ER » DURESH EBZ@&%\%EH@&%
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BVEE - FE R N AR cont rol 4HESODE M 0. 61unit 5 MEA38°C BRIz R
% > GIEFENSODIEMEE A1 . 23uni t 5 {BREEREHEZOK - HSODIEMERE B
0.83unit o FTPALLEDREREE3 K R 6 K& HY &% SODE ME 77 B2 HIAH Y265 K
1.36f% ([E71) o MEEREUREEF RN SR AR g E b SODE M LUAR %
ZEEAEYIRBT I RRIE T -
T~ EEE S E#EAscorbate peroxidase (POD)JEME > 822

B =R SR T Bt g N R — RIS S s B EYIR R — E L FR
r o EETEEYIRE N SRR EBACES - EMESHERET - FiiHstE
REERESTIELERER > HILEEEASTEE KT - 8N EER
3SKEFMEHEIT SR - &5 0L 250mM NaC LI HE B TR Ry 1414 - ZEHE4R
EEA T HAscorbate peroxidase(POD)JEME » &SR AENFUR » GEFR N E
FIEIFPODE MY £55.9 U/mg protein o fEmEEIT K% EFF210.2 U/mg
protein ; FRH14KX1%559.8 U/mg protein - RILAESERI TR K 14 K12 GEE
PODVEME B B 8B . 765 - [LEESREUR & B N = IR g E b H
PODVEME R FERR IR 2 898 RSB 3 S KAV B R BILA250 mM NaCl 77k pE i
TR 14K% » HANERGRI R R (ET) - [HEfEEREREEhn - SR
HUMEREY— L EE | BRIt s Bt e e 0 - SRR TR K LA KAV MRS B2 07 il By
2.0 % 6.6 % (&) -
N EEER AR Catalase (CAT) /&M 202

EEFE DL 250mM NaClUZREAEEE TR fe 141% » ZEIVHAAEEH T H
Catalase (CAT)JEME: o &55AE/\Fr » LEARZKEENcont rol HFEFRAVCAT &M
#50.07 U/mg protein ° [MEAS AR EETRIZ K AREGEEHCATEEHE L7
 HZEFR K » 438150, 14 U/mg proteinfz0.15 U/mg protein o REEEZE DS
BRI TR B 14 RARHICAT B 53 Al B T 205 F22 . 145 -
+ - EEEEE#Superoxide Dismutase (SOD)JEME > BL2E

EEFE DL 250mM NaClUZREAE#E TR f 141% - ZEIVHAAEEH T H
Superoxide Dismutase (SOD)J&ME - )2 AN ARREHY G /EFAE PRI SODE M fy
0.450unit » MILA250mM NaClAR 53 Al EE T R 14 K:4% - HSOD/EM: 53 A= B
0.86unitfel.24unit o FTPATELL S BAIRBRI TR Je 14K 1% BB SOD &1 77 AR
FRIEAERRAY] . O E2 . 7665 (EIJL) - BLEEREUR - IR /BRI PRE 1 B S R ]
BEE AR REROS @ RILFRESODE ERRiE tim S EYI LI ERER AT -
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PRMEET SR LA S 8CEEE R T e IR E R - 4RI - Ik
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HE{CROSHVFEAE ¢ FEIRFIRHEAER ZiaCEEZREN: - ohaBF A EEE -
[ERE I AR bRE

YRR g R EFE N — R E Y AR EFEE T - HILHEE ST
e B EEYE SR IRIVIERE - SRR RE MORIZIH202 &E 57 Hl EFf
T15.6236.6f% - G550 » BEFEN ERVIR MHEE g EAH02 S22 LA
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AR T EA S BE 25 HYPOD o CATAE mr iR B 3R i G M K RS B - HZERR
HORZCAT/EMAIA KIEEANFA S - BUR 7 CAT ERFEIE IR TS EEE TR
DUEFRH202 « MCAT/E = B IR NEME e B - HEEME TR KRR 14 R IR 4ER
WA ZEFRRK » R F] DERCATHEE & N Ry BV AR MR E K » HEAIA S
DRI PR HRE i e T s A HH BE 20 HUCAT » 7ESOD A H > Enf e B3R K6 RIRH =83
SODyE M43 Bl & cont rol 4HAY2M% K2 1. 3665 © i LA250mM NaCluaiRki o7 Bl T k14K 1%
» BRSO E M ST Bl AR R ERAE R 1 912812 Tof% - FLASRETR - EREZEERE
BRI o i B I i m RE A 45 KR0S » R R SOD A AR s te i S B DA4E
FFHERRAER -

JUVBR S E RIS RS - 552 T ARSI R » SR 2% M E N R EERER
o Wl Bhe sz B 2wV RET GREERE - TR ABUN AR REEFEE
He B AN o RMAE IR RGOSR B IR mbE 2 SOBRER 2 [ > BUFBLE R E
RIGAI— B EHG LR - ZiRFRAEEYEER 2 E8 AR - GGatEEs b
feEE ESHE R 2R THER - 720 BB B R E 2 Y S bESE
 ENEEEAE o M EETE SR T BPTHB R IIE F L HEESEEHEN
Ehn o A - FREENE R RENEMIN TEENBEZEBETRE ) » ITE—F
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control B 3 & BRFH 6 &
Fhie =2 0.4% 4,9% 9.5%
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EHRAE S H AR AR IR AR 2SR | MR R e
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