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Spectrophotometric Method for Determining
Activity of Lipoxygenase in Highland Barley

LIU Xiao-jiao, BAI Ting, WANG Shan-shan, WEN Hua-ying, ZHU Ming-xia, ZHANG Yu-hong "
(Tibet Academy of Agricultural and Animal Husbandry Sciences, Food Science Institute, Tibet Lasa 850000, China)

Abstract; In order to ascertain the suitable conditions for the determination of lipoxygenase activity in Highland barley, the activity of lipoxy-
genase in Highland barley was determined by ultraviolet spectrophotometry and the measured conditions were discussed. The results showed
the optimal reaction conditions as follows: The optimal reaction time was 2 min; The addition amount of highland barley powder was 2.5 g;
The crude enzyme extraction buffer was phosphoric buffer pH 7.0(0.05 mol/L) ; The ice bath stirring time was 30 min; Linoleic acid was
4 mmol; The reaction system buffer was boric acid-borax buffer of pH 8(0.05 mol/L) ; And the crude enzyme addition amount was 50 wl.
The results of the precision test showed that the RSD was all less than 5 % , which was stable and could be widely used.
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LOX {H MRS
1 #MRENEE

1.1 ##5iXF

FECHT 2000 /KA U BN (25 AR) Tk B
RE AN(EZ) AR) JC/KBERR — S8 (2 AR) |
BIRR (25 AR) VE A LA ([E 25 AR) (B2 — U3
(EZ5 AR) BERR A 80 (EZ AR) &kl (2
AR) | i 20 VPR (SEEE =99 % )
1.2 IR

HL XA (B0 — TR AR A R A A |
S5 = Jie KOk B B (FS- T HE3 = 4¢) (524 aT L
JEAEEE T (UVITO0PC | i B AT Bl A s A7 R
o)) (22 S AT A (JB-12) | RAVIE TR K U R
(HWS-28 L iff 55 R Bl 2= AL S8 A BR A R 7 I 1
VEML(XZ-10 TP 8 2 E MR Iy A BR A F) (2
#RES DAL TGL-16MS fSi{Y) (pH R FE 11 ( pHA400,
Alalis)
2 XWHE
2.1 FHRLOX FMENE

S MR NG E ARG A I 5 7 vk AT I AE
2.1.1 HEpRe R BUEEH RS LR E
TR R R BB A i, f 40 H i HERRFRI 2.0 g 7
FRA AR T 1098 Bk, A 20 mL,0. 05 mol/L
pH 7.0 [BERRZE thif, vk #E S35 #F 30 min, 7F 4
C LA 10 000 r/min 5% 3 2.0 10 min, & %
0.45 pm it g, BB AE A R RS2 0,5 °C Y2
& BB
2.1.2 EMpeyEeh  MEFIFRKEC 700 mg mEiE 20 5
SEERIOTIMER , A 5 mL ZEMK , B 75 Ab B 28 15 W
MR, A5 5 mL 0.5 mol/L NaOH %%,
AR LD FE S VRS TR O A R 25 mL, BIAR
100 mmol/L JFE Wit 78 W o I 5 Al FH 20 7K 5 RIS 4
it #5155 5 mmol/L iKY TAEWL,5 CYemissH,
PR .
2.1.3 LOX Fhegmle  ARSK R 3.25 mL 2
MR ZR o W KA FH S TAE VR Rl U
2L K 0.05 mol/L pH 8.0 BifiR — #ifb2E shif e 25 °C
AR 10 ming 1A HE G (@ LR AR UOIA 200 pl 5
mmol/ L WPy ARIEY) TAE WA 3 mL 2% whik , H iR
- P28 MR VEZS 11, F 234 nm FIAE . BORFES
Fe e L, G A 50wl MLEE R BOROT iR i, T
TNEUENRAT 5 s JR TR K R R B 1]
5% 2 min PJ OD {1421k

2.1.4 1OX FMHeyitHE  EZEUR(25 °C)F10.05
mol/L pH 8.0 BIfR — BIAD 22 P (% 2544, LARE 43
POGE B AR A (0D, 22 40) 1 1 U KR LOX
TP RN 7 A b, Xt T R & A
FIBEGME , L UrZg, T 2R HHEA R

i . AODy,,. xV, V,

LOX {4 (U - g7) :At—XV]XE
b Av g B TE], ming Vo Sk R T 4 SBORS 0
i, mL; V, RO AR FR ERER, mL; V) A O
BARFR, mLym RS R, 2; AOD,,,,, o~ 234 nm
T AR OCEE BEAE R A2 A
2.2 BHRLOX FHERN A ENMRLIRE
2.2.1 ABEERIZIEALIKIE  ERIN T RGBT A
RS, TR i R W R ok B, 42
WO B, KIS AR A (R 22 vl pH (ELSF, BE TRL X
RIS EE AR . OF RSB RN e, B
50 mL BEARET, A BmA 0.5 .1.0.1.5.2.0.2.5,
3.0.3.5.4.0 g (942 0y 20 BUH BUMR 22, BEAR A
20 mL,0.05 mol/L,pH 7.0 (KRR 2 shk , F1E 0
FEET T, 2 AR EUA R | VKA G 1354 30 min, 7E 4
°CFLL 10 000 r/min #4538 850 10 min, |75 K FHIE
YCatu , UG WAE R R R RO, AR & LV Y
LOX it QJiS 4 W7 R Wk J3 ) ff % o B 50 mL
BT BRI 2.0 g 42228371 0.05 mol/L pH
7.0 AOBERR 2% vh , B OB O, R BUA R
PZARBUAR R0 0B TRk E N 1.2.3.4.5,
6.7.8.9.10 mmol/L Y JiE ¥y b 47 /e B, M 52 L
LOX % $EHOR b ¥ 7 ik R b o GRLEG vk it
PRI BB E o B S0 mL BEkRs T, AR AIA 2.
0 g 22Ky H10.05 mol/L pH 7.0 HyBERRZE vhl , H
BB O, AR EBUA R . 4351 20,30 .40,
50,60 min I E FEHEPUAR R A9 IE W LOX 1. $#2
BOR AR BT 15 R 1o ORH B P BUIA 2R 22 vh il pH
EAHAE . HS50 mL BEdhas T, AR A 2.0 g 4
FEWGE A MIMA 2 0 mL 0. 05 mol/L pH 435k 5.
6.7.8.9 MBI S MR, T A2 B R HRUAAR 2R 0 T W
LOX I 4k A 3 75 [m] I
2.2.2 EZKE B TRIERR LOX Z XYk
JE A a Gk pH E UK BEIUN ] 4
PRI ZE A2 1 AL I A 3 00 0 B PR R 5086,
TR 4 AR PR, AR K BT Y F
B UK IEASIRSS (R 1) AT A
2.2.3 R B EHAHACKITE  TER LG R A
PRI X RONAR 2 1 S5 i AT Ak . DR
ffE) 5 OD fHAEAKII R o B SO AR R I ) 15 oy
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F1 MEEZKFELER L, (3')
Table 1 Four factors and three levels orthogonal test Ly (3*)
— e K2 RG]
R ('mmol/L) (g) pH fif ('min)
1 2 2.0 6 30
2 2 2.5 7 40
3 2 3.0 8 50
4 3 2.0 7 50
5 3 2.5 8 30
6 3 3.0 6 40
7 4 2.0 8 40
8 4 2.5 6 50
9 4 3.0 7 30

20 min, A B OD AEAGAE, W 5T K I [E]
5 0D {HARALHI G F . @I pH X LOX % M f 52
Wi, $EH]0.05 mol/L pH {E35I 0 4 ~9 (922 il
AR SR 2 T 5 G i, IS ) 2 v i pH
(LX) LOX (& PERY M . b 4.5 SHBETR — BETR Y
G ,6.7 WML SE vh i, 8.9 BINTR — WD G2 b
W o ZERAEIEAT LOX I 14 iy I i /1, 75 78 25 °C
TR 10 min, LB IBOR SN LOX 3
2

TESCNARZ a3 5 A 20,30 40,50 ,60 70 pl
PR, SO AR 2 S AR 3,25 mL, i) LOX i &
(£2),

3 GREHLH

3.1 HEERRERIEHIRE
3.1.1 FRAHFREX LOX FHOHEe EH
FRLOX $2HUE R b, Ay O Rl S T 4 K
Wrh LOX A9 B, R 20 LOX {2k fii )
St I, B BOR H LOX A 2, BRSP4
Hor ot P vy, DOk S IR T 8, AN T

R2 REEFEBPERRRYMTIER ABERNE

Table 2 Amount of buffer, substrate and crude enzyme added in

the reaction system

Zhi T T A LR 35 I i
(mL) (ul) (uh)
3.03 200 20
3.02 200 30
3.01 200 40
3.00 200 50
2.99 200 60
2.98 200 70

LOX AYHEHL,

HI Pl 1 mIAT, B T Ak FH i 34 n LOX i
PEISCHE PR . BHRE AN AE 2.0 ~3.0 g,
LOX & P g, #87E 100 U/g () LLE, H40kishn
WO 2.5 g i LOX JEEk Bl i K, i E BEE 40
ARG LOX 36 MR8 T [ (B IR 242 I, A
REMG . WA E R R 2.5 g 8ohiE
Ho
3.1.2  RMRES LOX K %eh K7
LOX JEPERf —E 2 A B HN K M T ES S,
P00 S0 7 G 3 AR D 52 7 3 8 3o RO 2 K DG
P00 PR A ek v DU 25 ) LOX 9 1

H P 2 W1 I o NIV R 2 IV A e 1) 38 i LOX
EMESE B R R YR 3 mmol/L i,
LOX {EE R 114.70 U/g( 1) ib B i {E , AHXT I 1
h 100 % |, ZEAb T F-22 , bl I vk B i A S0
LOX W& PEZ kA, H T B 7 48 Ak Bl 52 2R 1
FHIVER RS B LOX T4 i ST R IS vk B AN .
K P EIHBR I R 3 mmol/ L MG H

3.1.3 HMBERITIRET R A LOX F ey % Hik
120.00 4
> 100.00 -
c
H  80.00
= 60.00-
junng
= 40.004
=
=)
= 20.00
0 T T T T T T T 1
0.50 1.00 1.50 2.00 250 3.00 3.50 4.00
HHAREIE ()
1 EREMWHFMES LOX BXMFEHEHX R
Fig. 1 Relationship between LOX relative activity and the addition of

highland barley powder
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Fig.2 Relationship between LOX relative activity and the concentra-

tion of linoleic acid substrate
LOX ZEA 142 I B v, BE A I 1) ) 2 4, il
A AT R o, S IO il T A B 2 R
e, (ELEE B FBCRT T A 4 5 1 T , BB 1 Tl 05 1P il
Z TR, ATRER OB & R BORE TR AT
JE , B AN IE R, i 2 1 R 2R AR 1, DA T 32 Al g 7%
PeRIBIR
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Fig.3 Relationship between LOX relative activity and extraction time

of crude enzyme
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Fig.4 Relationship between LOX relative activity and pH of crude

enzyme extraction buffer

FH &L 3 AT, B 4R EUT ] B3 LOX ¥ 5
FHERE o SRS FRILET[E] A 40 min B 045 7% 7 R
LOX {f PRIk B fe iy, o 117.78 U/g (1) , AHXT I 1
100 % , Bl UK 42 B[R] B, LOX {1 74 £ B
Z TR B TEAE, U BCA R JTE R . FHI AT L
B I E LOX TP 114 50 I ) AL il v 44 SIS 1) 2y
40 min,
3.1.4 BRI ik pH A3 LOX &M 6y ¥
e AN[EIEY pH X A AE SRR E TR A BB S,
ANIEEA pH 235 E B AR R R TTE S,
PN N B U L S

i1l 4 A1, 75 BR LOX 72 pHS ~9 Z [ B4 3%
Pk FfiE pH E S, BEEPEA B, > pH
7 B IR R U, LRSS B I AR A A M R 2
JabEE pH (AT &, LOX Flf i 1k 52 1 B ka3, al bl
LOX 423G # v, SR pH 7 22 A & | RE S 4 Hh
ArRE LOX H H pyRRE PR, TR0 FE , 48 S 453

®3 BFBRLOXFEML(3) EXiXWBENH
Table 3 Range analysis table of Ly (3*) orthogonal test for LOX activity of highland barley

JEE YR v i

B, (mmol/L) (g) pH i ?%(%Fr?‘)m LOX ¥t
1 2 2.0 6 30 25.55
2 2 2.5 7 40 49.48
3 2 3.0 8 50 34.10
4 3 2.0 7 50 34.82
5 3 2.5 8 30 63.30
6 3 3.0 6 40 32.28
7 4 2.0 8 40 38.11
8 4 2.5 6 50 31.86
9 4 3.0 7 30 72.29
K1 109.13 98.48 89.69 161.15
K2 130.40 144.64 156.59 119.87
K3 142.26 138.67 135.51 100. 77
R 11.04 15.39 22.30 20.13
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Fig.5 Relationship between reaction time and OD value
AT BAnEE H Bk
3.2 EXRRE

SWFFE R LOX K J5 2% (R B AR 52 56 25, 4R
P 2R g6 45 R B HU T 3 A KE, R Ly (3)
IEARFRHATIERRIAE (F£3) .

MR 2 AT R , 75 BR LOX Ji5 14 Aol
¥k 2 S i s PR femr, O A2B2C2D2, AR HE AR
ZoT ik ] LU LOX 1% 4 & A i ik 56 25 14
A3B2C2D1, RIS iR JIE 40 2 R 4 mmol , 75 R 4
R 2.5 g, pH (H Ry 7, UK $F 52 B[R] 2 30
min, [ HARYEN 22 R (EE 4 A P30 il 6 1 19
S 1) 2T 2% vh i i pH B i) 5 K, LR
SEVKIE SR (], SR I 427 by FH i, 5 2 T R
ik /b33
3.3 REEHHELIRE

FEAff o RE R e FE R ISR AR S, W R N AR R Y
AT
3.3.1 LOX s%i& R o oy &) 6 #h 52 Fie MR S A 42 B
FRAFE O S , X LOX 3% M aE 470 2 , i 20
min P OD {E 422 fEA5 B

IS AT, S i) 48, OD B 8BS [i] 9 92 4 2
B b, @it 4 min J5, FFHEEESE ;9
min J5 OD {HIEAR EANFEA B, 75 RN iR G
(192 min P, 34T 1 57472 59 R® 53514 0. 9984 Fil
0.9979 , KW W 4R 5 #Y9 2 min NG OD {H5 K

120.00-

= 100001
X
Z 80.00 /\P_—k_—\
2 60.00
junng
< 40.004
=
3 20.00-
0 T T T T T 1
5 6 7 8 9
R i pH E

E6 KRk pHES LOX EHEHX R

Fig. 6  Relationship between pH of reaction buffer and LOX activity
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Fig.7 Relationship between LOX relative

activity and addition of crude enzyme

Asf [) F8) £ P A 56 B4, OD A AE 5 st ) P 7% Ak i
R PRI BRI B B R MR AR A0 o B
(B o PR EAS I LOX 3 14 Y s o st ] iy 4% il 7
2 min,
3.3.2 mERPEZ &R pH MY HE MK 6 7]
HI,pH 4 ~9 47 2 NUE(H, X4 pH 4 ~ 5 A5 Ll B 4
K, FEXT ARG SE ;T pH 6 ~ 8 A8 fk i B2 45/ H LOX
AR, DR AT A 2 . LOX 37 M 1Y) el
SN % v pH (B K 8.0,
3.3.3 miEMERIRAREHHT MNETA]
DIVE MRS N5 7E 20 ~ 50l , LOX A X 15 14
AW BTG R YRR I R 50 pl B, LOX
TPk ey, I it 2 HE T B 19 4k 221 in, LOXC 7%
PEAFE BT Y BRI R 70wl B5F, LOX AR X
PR 92.96 % o H UG AT LAAS 9 s i o 4o 20
LOX JEPERAR, B oS i 1o 22 SO 2 4 il LOX 3%
P, i DA e 3 R B S 0 224 50l
4 & it

I DL S A5 A T 2000 LOX I 4 A

F4 5 2000 @A LOX iFiE
Table 4 LOX activity of Zangqing 2000

FLTT 2000 iy LOX & #E[ U/g(F) ]

IR UEL

B %2l %3 W
AT 1 115.23 102.96 111.07
AT 2 117.31 100. 05 108.99
AT 3 115.86 105. 66 103.17
AT 4 111.49 106.5 102.96
FA75 106.7 105. 66 100. 88
FAT 6 115.23 107.33 106.7
FHME 113.64 104. 69 105.63
Rl 3.56 2.47 3.60

HE M RSD(% ) 3.14 2.36 3.41
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AR Py R RN 2.5 o, SR 22
PRI R W R 2% i pH 7. 0, vk A B PR B E] R 30
min, AR P EE 4 mmol , [z N AR 2 G iy
MR — B Ze shil (pH 8) LB ES N2 50 pl,
DN E] 2 2 ming SR B RN 5E A PFI AT 3 IR
2 SRS R 2000 SRR LOX 3§ 1E 2 107. 99
U/g( 1), 3k 4 Pros o R4 b3k 5 4 I 2 1207 12
[ RSD BI/NT 5 % , R W% T 151G T B I 484
BEEOINE o T LOX pis MAERE e 2 284k, I
by % B SL B PR, BT LA 2 D0 5 I o 20
IR D IR ZE
SE 3k
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