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1.0 mmol- L% 2, #6000, 0.4 g-L"' 5 Z 45t
% il FIAZ R 23 51.0% [ TritonX-100) . H A& 4
WIRIR: 455.0 g R AT B O ER R, E
TR BIUKIB 26 AF R PUETEE, 285 I35 mLEEEL
W, JRHTES], £E4°C, 12 096xg 2% T 550220 min,
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AN EpHAE %4 FPPOVE T, HAREAERZE1.2.27)
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FE ¥, 30°CoKIRIE IR G, M 2 PPOTE 14, H ik
TEFRIZE1.2.295 FriR (1 773
1.2.5 HHEALTE

S TR R 251 5% F Excel 2019317 4078, %
DPS 17.10347 75 Z 437 o

2 SlhsE

2.1 JURE R 32 fh AT 8 R PPOSE M RS2

2 b AT B S A PP O T 1 A B AN KR P
Bl N AR AL R A AL, 38 R IR E T m e T R
BEAR R s (B ). 20 Rt FE 78 T AR T-34°CH,
PPO I AH % B A T-59.1%~84.4% 2 [i], H — &
()R DR B R IR T A 34°CHT, S I R
151 4298.5%; Fifi 5 i 5 3t — 2P 1) Tt L, 1E36~40°CHY
IR ey B S IR 3 — D T e, AR RS
23 T B, /E70°CIRPPO LT ik tE . 3 R AMIAT 7
22~34°CZ [M]PPOAH X Bt MERUAG, HARECE AR,
I T63.3%~78.6% 2 [H]; i &= £36°CH}, PPO
AERT Bl % Vs fe v B LR 1)k — 2B F 1, PPO
AER Bl P G218 PR AIG; 40°C 14 5538 T4 A%, £E70°C
AbFE20 minff, PPOSK LG . [R5 Fopdo icd
RAFRE K20 min/5, HPPOMFEARIR KT
(22~32°C)f5 — & WG 1, BS A, BEE IR T
o, VMR T e U S, PPOME X B
PR B

Rl ML PPORE AL 7 24 Sk

Table 1 The kinds and concentrations of the browning inhibitors for PPO activity in fresh fruit of L. barbarum

WiH WIEL w2 WE3 WRIEA WKIES WKIE6 WEET WIES
PR M R4 % /mmol - L 0 1.4 2.8 5.5 11 22 44 88
F B ER VA S fmmol - 1! 0 0.1 0.2 0.4 0.6 0.8 1 12
CaCl,i# % /mol-L" 0 0.1 0.2 0.4 0.6 0.8 1 12
L-2 R I /mmol -1 0 0.000 75 0.001 5 0.003 0.006 0.012 0.024 0.036
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Fig.1 The changes of PPO activity in fresh fruit of the two

kinds of L. barbarum under different temperatures
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Fig.2 The effect of pH on PPO activity in fresh fruit
of the two kinds of L. barbarum

2.2 R E A iRpHEXT M PPOSE RIS M0

TR pHAB E3.0~8. 011 MY [l Py, 9 g AT
fief S PP OAH o il T P 1) 2 000 il 2 (1K12) o 21 SR
O R0 B SR M AT 5 SR PP OAH X il 7% M 56 — IR e 3
tH I AEpHIE J93.51, 73 51536.2%H139.3%. SR )5
B A pHAE H 15y, 21 SR M AT RH 2 SR F A i 2R 1 A
X PR BN BEES, 7l fEpHAE 4. 5715 5 %
FE e/ ME, A RINS.4%F4.2% ., 21 R HIAC A B
AL S PPOAE X B v M 43 7 7E pHAE S 6.5F1
7.08F H AR — ik v e HL 3k B i KAE; 4t —2
PE R G I T p HARLINT, 7 oo A £ SR FXJ PP O AF
Pl Vi P 35 320 B, (R BB ) v T BR MR A 855 2%
P BB . DRk, pHAEDH # fc i SRt PPOVE
ISR AR, 20 SR AAC A B SAR 4D £ 2R (I PPOSE B
pHAE 73 7 75 55 BR VAT 1%, 721 26 1 FPPOM)TE
PEESBR, T 7E BRI T-6.0) R BB e (5 T-7.5) %%
PF BRSPS -
2.3 FAKCIRIR E AR (E) 3 A0 4C B R PPOE X B IS
TR RZ 0

AH R AL B BT, AT (8] 250.5 mink, 41
T M AT AN M A R PPOAE X v MR B 2 T [
PACFE IR NT0. 80FI90°CHT, 2T 5 HyAc Al B
i i PP OAH X i35 4 73 0l 952.2% . 32.8%.
32.5%A123.8%. 18.0%. 15.6% (2). FubBit
[ 7-0.5 mink}, PPOAH Xl i 14: 35 2 A& H.
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Table 2 The effect of heat-treatment time and temperature on PPO activity in fresh fruit of the two kinds of L. barbarum

%

B ARERERC MOt
0 min 0.5 min 1 min 2 min 3 min 5 min
AR\ (Y WA 70 100 52.2+1.2" 49.8+0.8™ 35.5+0.7° 36.01£0.5% 30.7+1.4%
80 100 32.8+0.6™ 32.9+0.8"™ 27.5+0.6° 8.5+0.3" 0
90 100 32.5+0.6™ 28.3+0.5¢ 26.3+0.5° 0 0
AL 70 100 23.8+1.6™ 19.64+0.7"%¢ 17.541.5¢4%¢ 15.341.3%¢ 13.7£0.9%
80 100 18.0+1.2" 17.7+1.2% 16.8+1.1™ 13.6+0.8™ 2.3+0.2°
90 100 15.6+0.9™ 16.2+0.7" 4.8+0.7° 0 0

0~5 min AL BRI (8]0 AN [R) /NG 7 B 23 A I8 ot AT (5] Ak B P2 AS () Ak FRUIRS 18] R B 42 0.05 7K1 A 35 22 57, KRS T RERORAE

0.01/KF FAT IR 25
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21 ) RS 1 A T i 9 14 0 3l /2 49.8% (70°C)
32.9% (80°C)H128.3% (90°C), T & AT 4351 A
19.6% (70°C). 17.7% (80°C)F116.2% (90°C). 7E
80°C T 4b FEPPO [ AH X B 1 AN AT UE AE 198.5%
F113.6%; TMAE90°C K ALFE3 min, 7] 58 4 24
Lt SR IPPOYEYE . 1] ML, 70°C LA b 1) 6 i vy i Ak
AT RN PPOYE M, HR FE R s, 58 44
it vi% M BT 7% B DR . 76 A IS MRS Y T
T, 5 R B R v R M AT S s o
FER N B, T80 CHALFE 3 min k) 5 53k
P .
2.4 EHNHIFHHAICEE R PPOSE RIS
2.4.1 FUIRIMMER

PUIR LR %o 20 ¥ AT i EPPOVE M B AT i 3%
(AEIAE B, Y BE BUIA M B 1 T v i A (1
3)o APUIR IMER VAR B BT (<2.8 mmol-L™),
B8 5 DU IR M FE 1 v, 20 AC i SRPPOAH Xf
Tt Vi P 0 S AR ARG A, 4 SR A R SR A A
(RIPPOAH X BRI P A 100% (W] HABEE 1) 43 51 F [
F60.4%M177.5% . PUIR IR I IR FE A F5.5~
11.0 mmol-L' I, Mk PPOAH R il v P FAG a3 A
P2k, 21 AT B SR A i S PPOAE X B S 14 4>
PR 2 53.4%164.9%.  BEFE HUIN ML ER IR FE 32—
B TH L, LT RAAD (K PPOKE X B % 1 ik A 7
UK I B VA T AR J 14 31188.0 mmol- LI, B¢ B A AT
PPOAH X 775 14 % 220, JLPPOYE M4t 52 A4, 21
R MY PPO A S Bl 7% 14 B 2219.3%, 0 5021
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Fig.3 The effect of ascorbic acid concentration on PPO

22.0 44.0 88.0

activity in fresh fruit of the two kinds of L. barbarum
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242 L-HEREER

-1 U DR R )4 e AP b PR R,
Bl FHAE S D) SR 3 ) DR B 77 (4 BHA52019) 0 FEL-2F- i
SR A AR FE 90.000 75 mmol- L', 41 Al
PPOAHX % 14 954.3%, B RAMAT H54.4%; b+
L= JOR S R T VAR T () T v, 2 M AL PPOAH %o il
TG PR S PRI, S SR M AT RN £ A AT PPO I AH X g
TEPES BIFE0.012510.024 mmol- L i 4 58 4= 31|
(El4). m] UL, c-2F bk g B 6] 2 o i S S PPO Y 41
AR FH R, ARG 58 T 0t T AR e b 41 1) 2. 0 A
2 SLPPOIE M
2.4.3 FTI5ER

T A6 R e — P TE B b U 32 B B
IFAIPPOE M AR F 1l 77 o 9 b A £ 2R I PPO
R K Tl 3 B A TR VA RO FE B OK, B A R
LA N ETFHEI(ES) . SiE R EAKT0.4
mmol- L™ i, Hi 4 PPOA X i i7% 14 it 7 A5% R VA vk
JEE ()38 KT 2208 BRI o A7 AR TRV VAR T A 10,6~
1.2 mmol-L" 2 [F]F, PPOAH Xt 1 He B Bl R
BENBLG, 4R 1.2 mmol LA, 27 B #y
A2 A S A AT 1) PP O AH X6 B ¥i% 1 43 531 N 76.5%
F168.5% T L, 746 B A AC i S PPOYE M 01 |
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Fig.4 The effect of L-cysteine concentration on PPO activity
in fresh fruit of the two kinds of L. barbarum
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Fig.5 The effect of citric acid concentration on PPO activity

in fresh fruit of the two kinds of L. barbarum

1207 o 4 AT
aAaA 'ﬁ%ﬁﬂ*ﬂ
100}
< .
& 80|
2 60F |-
53 .
g 40t |-
20} |-
0

- 0 0.1 0.2 0.4 0.6 0.8 1.0 1.2
CaCl,i& & /mol-L"

P16 CaCl, i B2 o 19 A A AC B SR PPOYE 8 ) 52 1)
Fig.6 The effect of CaCl, concentration on PPO activity in
fresh fruit of the two kinds of L. barbarum

2.4.4 CaCl,

CaClxf # AL PPOEL A & HhilAE I, Bl & &
P& 1 T vy, PPOAE X g 3% PR 2 1 B (El6).
CaCLyA R FE40.1 mol- LI, 21 5L M T i 5
T I PPOAH T Bl 5 M 73 70l 9 66.2%F169.4%; 4
CaCLyA M E )90.8 mol-L™'i5, PPOKH T il i 11k
53 M H23.9%H125.1%; 1M CaCLIEMHRHKEL.2
mol L™, £1 ML PPOH X i i 14 4 10.7%, 5 5
FAC PPOAH S BTG 11 N8.0%. 1] UL, 7 Fh i Ac
PPOM % il P 1) 5 CaCl, 185 VRV B 10 184 o i 42 25
FEA, PRI . Bk, CaCL B AT{E 25 #
F e SEPPOYEPE AL R #1771 o

3 iTig

S SR S PPOFARE & M O IR 3% 5 B A B
H(FEFRE2017; ArEE2019) LA (f F ¢
2010)FH4b 22 77 (TR HE2010) 5 . A 5L K2
Pk Ac i 5 5K 2 BOK R (ARALIR A52014; X1l =55
2015) PPOFIRE £ RE AL, 2o 52 Bl 15 P T e e 1
T JE PR A R 34 (B IROE IR B IS AT 2 5, 41 SR Ad
N36~40°C, 1 FHMIAT K36°C, SI7ET0°CIE IR E
20 min/5 54 KIE . XA R AL REIRE R, PPO
= () 25 A 1) 7 R R 1 52 ) 7 EE R (S
FERC22017), (FEGE (AP G G k. R A
i S PPO BAT — @ IR e 1, B S N IR FE
(T 2 5 I 8] [ ZE K, PPOYE M & A, X 5K
Bl (Malus domeri) (35 4:4:252017). HlFL(Rosa
roxburghii) (7 #55£2019)%5 s PPO#ER 5T A2 fb i
M5

Tt o B 5 2 0 P55 A R BBURK, R R TE — 8
M pHAE G Bl A A = R I VE M. DR I, W
Tofo b A B SRS R %o 4% 12 140385 ‘B pHLAEL 9 9] o 553 1R AT
HE A, TELAF RIS MR, X — 451 5
X JER(2014) 5% T 41 T A A 2 By S0 7o 45 R ], AT
BE SRR RER IUT AN R Ko TEZSEI 21 F,
B & pHAE (13 K, 21 J Mo A Fl 35 S H A ff S o
PPOAH X B P 257 52 X006 i 286 0 T 3k o O 0 i 28
{1077 28 i IR AT R 5 M A Hh A7 /EPPOIR] TR K &,
0] 82 K APPOSE —Fh 2 H (1 8 (1 5, e o4
BT YEAN R pHAE 26 A1 N A AN A (0 i 25 2%, I 5
AN A (B 1

AR [ 10 851 750 6t A A2 PP O A 400 1) 285 SR o 2%
ANTA], -2 B BR LE B A R B o gkt e s A b 1 1 A
FAPPOYE M, 0.12 mmol-L™ i 1] 5 4 31 il My i PPO
W, O Ho- B a iR —Fh R AR EE R, EIEN
A IR, DR, M AT e SR SR T R R e ik
N EIEPPOIHIF . HUIK M fR A CaCLE M ki
PPO B F0 57, 2Rk 2, 88.0 mmol L™k &
FUUR LR 1] 52 4 3 PPOYE M, X 15 X1 gk (2014)43
HH IR IR VR B 98 mmoL- L I 3t ik 58 4 1) Ky
FEPPO 45 FAFAE— 2 2 57, JE K] e 5 K B v 4
W50 e B PR L ARG 9% . BUdR IR 2
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N AL T3 HVE TR, AT 1 PPOE M i) 7172
ARSI 46 AR 1 4 N FH O A P AR . AT
FEAZ LU0 5 A TF 0 AT B RPPO I/ A 2,
531018k (2014)BfF 7245 AR o

SR BB AL FE — ELAEA™ i AT
L7 THD PR R T e 2, I SR AE (AR AZ I AL
BL(HR R 552018) el A il BoR M HL A (G AR AL 4%
2019) P 5 HIIT g 1 BOMIRNIIBE T B AL 24
) 75 R 4 1) SR I (2 4 A Fe O H A IR T,
HAEZWNAME. RIS ERNE, YHE
B2 A 75 R 4 R A ) SR P (i 48 2 5 T
BAG 7 — 2 kST, R B A BOR A5
TREBAR W PARA LI R TG, Kook
Sk BT M2 — . Bk, 4 5 AT H
aAE BT, e A TREERKIA A, i
% S RLIUSIR B IR AN TT A 2 I BOR BT, B
FHEAAC g i BRROIN 7 i RO T SRR A Ao
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The studies on the enzymatic characteristics of polyphenol oxidase and
its influence factors in two kinds of fresh fruits of Lycium barbarum L.

ZHU Jinxia', KONG Dejie, LI Miao, ZHENG Guobao’, LI Wei

Agricultural Biotechnology Research Center of Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan 750002,
China

Abstract: A comparative study was carried out to research the enzymatic properties of polyphenol oxidase
(PPO) and its influence factors in fresh fruits of Lycium barbarum ‘Ningqi 1’ and L. barbarum var. auranticar-
pum ‘Ningnongqi 4°, which were planted in Ningxia region. The results show that PPO activity in ‘Ningqi 1’
exhibited the maximum under pH 6.5 and 36—40°C, and in ‘Ningnongqi 4’ under pH 7.0 and 36°C. Besides, the
PPO activity could be significantly inhibited by short-time and high-temperature treatment. The inhibitors, such
as ascorbic acid, L-cysteine and calcium chloride, could significantly inhibit the PPO activity in the tested fresh
fruits. L-cysteine had the optimal inhibitory effect. When L-cysteine concentration was 0.024 mmol-L"', the PPO
activity could be completely inhibited. Our findings in this study could provide basic data and technical support
for the fresh fruit processing and drying in L. barbarum.
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