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Abstract: Superoxide dismutase (SOD) activity levels were determined for the samples extracted from the biomass of Rhodobacter
sphaeroides by grinding, ultrasonic extraction, enzy me assisted ultrasonicextraction, and nanomilling. The invitro antioxidant activity of SODs
extracted by the four methods from R. sphaeroides 3757 wet biomass were evaluated via evaluating their reducing power and scavenging
capacity against ABTS"5 OH, and O, - The in vitro antioxidant activity of SODs extracted by ultrasonic approach and nanomilling from R.
sphaeroides 3757 dry biomass were compared based on scavenging capacity against ‘OH and O, - SODs extracted from wet and dry biomass of
R. sphaeroides 3757 by nanomilling exhibited activities of 36.90 +1.25 U/gand 214.20 £7.72 U/g, respectively, which were higher than those
of any other extraction method. The SOD antioxidant activity observed for nanomilling from wet biomass of R. sphaeroides 3757 was higher
than that of grinding, ultrasonic extraction, and enzy me assisted ultrasonic extraction . For nanomilling, the reducingpower was 11.3 +0.35 and
the scavenging capacities against ABTS"; OH, and O, -were 92.1 #3.32%, 76.90 +2.67%, and 36.90 =+ 1.22%, respectively, when the
solid/liquid ratiowas 1:15. The antioxidant activity of SOD extracted by nanomilling from dry biomass of R. sphaeroides 3757 was higher than
the counterpart  extracted by the ultrasonic method. For nanomilling, when solid/liquid ratio was 1:20, the scavenging capacities against OH
and O, -were 57.10 £1.96% and 79.40 £2.71, respectively. The SODs extracted by different methods from both wet and dry biomass of R.
sphaeroides 3757 exhibited significant antioxidant activity invitro in a concentration-dependent manner. These results showed that SODs from
R. sphaeroides 3757 exhibit potent in vitro antioxidant activity, and that nanomilling is the optimal extraction method.

Key words: Rhodobacter sphaeroides; nanotechnology ; superfine grinding; superoxide dismutase; antioxidant activity

s HER: 2014-08-03
EEWE: ERBES “+Z8”7 ESRHEEIETRIRE 201BAK17B11) , ItRHHEERSRHIITXIELTE (KM201311417007) ; LRHH EE RS RHEK
REg Aol 0I5 B (PXM2013_014209_07-000082) 5 {E&M@Eifr: ZHERR (1968-) , 3B, #+, 3R, HRAE: ERRFE5%e

205



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.7

B A Bk B(superoxide dismutase, SOD), &
— P2 AEE T E. Y S A ) R R £
FIE, AeBSHE LA BT R A RN, HADA
o PiEEE . PUbEst . PUE. PO EE R SR,
DR i 24 K H AR st B
HI AL B AL B(SOD) = ZE S AHZ 42, L
A= AL s s A AEY KA SOD BA
HAALHA, =5, fA . aifb fiAd /e 4 5%,
Dellomonaco 5% FiZ B Kluyveromyces marxianus
L3 KA = SOD, (HZAARA KR HRAEY) K
Bk SOD. Liu P46 T Thermus thermophilus
HB27 firj” SOD, JfH9E 171t HAidE Eoh, Jud
P OAEPR{E i R A, 7R PG A R LR
B R B O RUE R TR INGR); o] OB AR AR R g
B bR 5 S A — s SRR, ERLn AN
(Rhodobacter Sphaeroides) J&—Ft & k4l , J& T
Y I SR AT B o ERE, AT 2 IR R,
AIEZ R FAEK. BRT DA R AR = Hfill Q10+
FHH% MR SOD EAEMNEMEYI; K S AR
?%nﬁﬂ » 2B OO — PR DM ATT R8I0 e
6

PUKRBEARBN N 21 AR mERAR, 99K
BT MERLE gk gk 78 gtk 7T
R AN AR S X, BRI A
BSRER o AN IV AN Y AN I3 d AN TV N 9.1
FRERERNL, AT LA R i A R FH L A g 2
AR, KPR O & S 2 URE R 7z
M, BOAJR 21 O RATNR R —B0, i
A —I0E A BN TR, @bkl i
ik, PIATPRIE LR IR B AR LY, R g K 1
WA — o YIRS SR AR AR AL BR
N, HA MY AR, R T AR
Py B, WP RS AEIEIE SR, R REAR B
a N LB AR TR E IR AT ge i By RS T
SR, R T LA RO SR PR, B AT ARAE
JEURHRAY HO5e B B0, SR A M 3y B R 1 Bk
KERCIAMBA R, ASCRH YUK L R HUERER AL
YU 1 A T AR SOD,  FERF R AiE ME
[F I S8 PR E - R S B 75 Y R B S AL
PERU AT LU, 25 S2AN [ B V2R TR AR VA 6
KERLIAE SOD HréaAim I om, AR ERa 41
EI R TIRE (DR &S SR At B AR

1 MRFTEE

206

11 M % AR

1.1.1 ##

FKERZIZNEE (Rhodobacter sphaeroides) 3757
P, ORIEL T I A= A7 TR R 2 D o i i A
Yyrhts, %5 CGMCC NO.3757.

112 &%

MLS-3750 /= K #i%, HAx SANYO; {HiERG 77
%6, ZEE SHELLAB; HZ-9210K [EIE IR, VLIRS
RIS 5 FD-1A-50 AT 101, Jbat i BEse i
B ERAT; CIM-SY-A ERegKkibdi B, =2
TR AFR 245 ;. VCX 130 PB-VCX 130
FSJ A A, 35 E SONICS & MATERIALS
INC; J2-HS Centrifuge & K i & 0L, 3£ [F
BECKMAN %,

1.1.3 B EARA]

AR AL, A4 PE 2%, B AR 1%, BEEHR
¥ 1%, NaCl 0.5%, ifls 2%, pH 8.5.

FhFEEFRIE: AATRE 200, FREAM 1%, BEHR
¥ 1%, NaCl0.5%, pH7.2.

KRR R SERER 0.3%, FREAE 0.4%,
K,HPO, 0.0%, KH,PO, 0.06%, MgSO, 0.02%, CaCl,
0.0075%, FeSO, 0.0012%, EDTA0.002%, pH7.5, ‘£
KPR FI 1%, TUEITRE T 1%, T oR NS
75: HsBO;0.28%, MnSO,0.16%, Na,MoO, 0.076%,
ZnS0, 0.024%, CuSO, 0.004%; H:rhA: KK 7 VAL
Ji: AR BL 0.1%, MMM (VPP) 0.1%, A
0.0016%, XTREIEFHFIL 0.1%; BRI FIbEriE,
HA K577 3T 121 CHEEAVKE 20 min.

2,2-TRA-— (3-LHE-RFFIEME-6-Tei R ) — 4k
(ABTS) , Sigma A #]; ¥HENE, Sigma Ar. Hi
AN oA A A=A

12 Rk

121 EAFEL

FERLTUN 3757 Wtk TAR KIZk 5, 37 CHEF%E 3-5
d: PRECE VR R R, 37 CHEFE3~5d, HWIEK MK
Je B FUKAE S
1.2.2 BHRHE

KA ZEER ISR 3757 TR IR 2 M4 1
Wedkrh, 32°C, 180 r/min £53% 24 h, BRI ¥
T 7% 5% i b SR A & B 7, 32 C,
150 r/imin 577 24 h, 15 B8 s KT 10000 r/min
B0 20 min, WOEE B, FFEIE, FRZEKIEDE



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.7

A2 Wk, THRREA; BB ATE-50 'C, K JI/MT 1pa
()26 N AR AR 72 h 15T A
1.2.3 H+k SOD =&AL
1.231 Wi

IR AN YERRTBE 15 min, DHERSRK, #dE
B EVR LS I pH 7.8 BERR 220 E % 30 min, HrbiE
i L RS R L 15,
1.2.3.2 FE L

B AR BT B A H0 B VR ELS I pH 7.8 T
PR Z I 7 35518 51 J5 FR VKR P st AR : PRI 30%
TAF /A BR8] 1 min/L min, #8 E T8] 15 min, )%
JEE% 30 min.
1.2.33  FgAdBhiE s ik

5 A BN I 0.1 mg VA RIS g VR A, 08 H
[ LGS D R 2P, RARHIELRE 40, BAR pH 7,
FEfgES 1] 60 min; SR J5 EAT UKIAE 75 I Ab B IR
30%. TAF/AIRGEIS TR 1 min/L min, 8P s A 15
min; 5% 30 min, 75 pH 7.8,
1.2.3.4 YeKEEL

VIR R BT BTN mRe gk ol B, &
TRSE I BIBOEE W TR N: 4 CREBE8h, 4
Jo s B FEVR EEINN. pH 7.8 HIBERE 20, E 30
min.
1.235 Bk SOD ke

KA F B BT VA2 B B AR T Ak SOD
J&» T 10000 r/min 250> 20 min, Yk EIEWREN NTE K
SOD & HU »
1.2.4 RAAMIEAEE(SOD)E /1 N7

T HE R ot R RSB S B (T-SOD) ik
& U BEEA T E o
1.25 #M% ABTS' 454

St 0, I EREEE R ABTS [ it
(FIBE ST

A,

. o~ A
S (%) =1- 4t~ HEEE 1009

X

1.2.6 #HM% OHAEA
22 M T A R R 1 PR IS R i W AT

. A=A
BERE (%) = Zi’ﬁ* x100%
Els|

1.2.7 ROy 464

5 R T A ) R AT B - 1 p S U
BT E -

b= 3 (%):MXNO%

s

128 LR AME

SRR, MR E R ST

RSy = A=Ay
129 HIESHT

] SPSS 11.7 #11 Origin Pro 8 #Hit 47 %ESt it
RT BAEB, B IR LAEHRAE 7 (Means3SD) £,
0K p<0.05. 45 RUIEHR R (X3I8D) &
TN

2 HZER55MH

2.1 #ECF A EBk 4040 SOD 3E Moy v

PURFARLE B AT W R e FE AP E R T
IR B it b LR ORAEE B AU, AE DRAE i 1Y)
RETTIH, R BTN IR KA, 7 G 3
AR ZR R0 A i I L B O £ B WA E
7 T BT AR AP, SEBRAT AT R 28 Bk np
B EEE JE, JORIFE 87.8%f7E 300 nm LA F; 100%7E
620 nm LAT, JEAC BRF| TaREER ER. ANEHRIUT
TEXHER 1 SOD ¥% /1 BR 20, Wk 1 fi7. SOD
T 77 HHE BRI ARG EE 1 B Sl e 7 R
P R AT B s 4 K B SOD 1 /104 36.90+1.25
Ulg, 2k 1.82 5. 55k, o alRH K
VR 0T AR BT AR, W SOD T
SELRH, 4KEEVE SOD §F /1N 214.2047.72 Ulg,
AN 120.943.78 Ulg, Fi& &G &1 177 1%,
HIE R T 53 . 5 R AT e 9K B VL n] SE BN 28
BRET MG R R IO B, TR AR FE IR B K T Al
BE, HHT SOD MBI BEREE RN,
e ARIG R,  flBE B A 5 2 rp g 1Y) el B e 4
SOD #t REHE it g HR U H Ko AL, PR BEVE MIRER
ZL M B B A $EE SOD iy M o

R 1 REU5 AXNEE 4 SOD JE SRS
Table 1 Effects of extraction method on SOD activity from wet biomass of Rhodobacter sphaeroides

Extraction methods Grinding

Ultrasonic

Ultrasonic assisted with zymolysis Nano milling

SOD activities/(U/g) 16.40 +0.46

20.30 +0.67

29.70+1.09 36.90 +1.25
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ABTS" 3 ik fe —Fh |02 B T AR i 4t
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Table 2 ABTS* -scavenging capacity of SOD from wet biomass of Rhodobacter sphaeroides

Extraction methods Grinding

Ultrasonic

Ultrasonic assisted with zymolysis Nano milling

ABTS" scavenging activity 69.20+£1.75

79.00+2.19

83.30+2.56 92.10+3.32
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