LA 4R (Jiangsu J.of Agr.Sci.) ,2023,39(6) :1427-1436
http: //jsnyxb.jaas.ac.cn

1427

MOFE A A T B REARE R MBS AR A T N PR ST [ )] YT AR, 2023,39(6) 1 1427-1436.

doi;10.3969/j.issn.1000-4440.2023.06.019

FHERBERNR . ERE

it

oW, ¥ E, 0B K, F ¥,
(DU R B f2E b, DU FEZ 611130)

KA,

H £ tH & 8 B9 A B 55

WE: AN o-L- R I L B-D- 47 Wl H I 2L 1) 52 5 18 , AN [R) A 050 Al I 7 Pl = 1 BRI 45 4
Rt A — 2 22 55, A T A SR RIS O, TR R R A i Bl i BE 250~ 60 °C, fedih pH {ELVE LN
4.0~6. 0 (H AN EEA) B ARSE R PIRR BRI LR AL, 224 1 JE TS O o Al H AR T MRS S ), AN
i vy, 3 BE B e REART I F) 7, AR AT ARR I ) S5 TR LA Y O A (L AR SORS Al Tl 0 Tl = R 54
REPE AR v 1 i R A0 T R ol PR A AR v ) O P 25 R AT 1 2 | LSO S ol T 10 12— A5 0 5 0 oz ] 4 it

WHE

K. WTEAE; BEETEIR, NOREI R, B

FESZES.: TS255.46 XERARIRAD: A

7

XEHS. 1000-4440(2023)06-1427-10

Research progress on the strain improvement, properties of naringinase

and its application in citrus wine

LIN Jing, LUO Lian, YANG Shuang, LI Ping,

ZHANG Zhi-qing,

CHEN An-jun, LIU Xing-yan

(College of Food Science, Sichuan Agricultural University, Yaan 611130, China)

Abstract .

Naringinase is a complex enzyme composed of a-L-rhamnosidase and B-D-glucosidase. There are some

differences in the enzymatic properties and structural properties of naringinase from different sources. At present, the main

source of naringinase is fungi. The optimal temperature range of naringinase from fungi is 50—60 °C. The optimal pH range

of naringinase from fungi is 4.0—6.0. However, the structure of naringinase and the proportion of two single-component en-

zymes have not been reported in detail. When naringinase is applied to citrus wine, it can not only remove bitterness, but

also improve the aroma of citrus wine. It has potential application value in improving the quality of citrus wine. In order to

provide theoretical support for further research and application of naringinase, the enzymatic and structural properties of na-

ringinase, the bitter substances in citrus wine and the application of naringinase in citrus wine were reviewed in this paper.
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Table 1 Naringinase from different sources and their enzymatic properties
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5’5/}? (X]OB) (oc) XLPH{Q (U/g)
Aspergillus niger van Tieghem MTCC 2425'%] 10~80 50 5.0 5 460.00
Cryptococcus albidus">’ 50 60 5.0 36.00
Aspergillus niger TC-0113) - 60 4.0 6 429.30
Aspergillus niger FFCC 8482 65.12 50 4.5 6 932.54
Penicillium sp.15231% 89.02/72.02 50 4.0 4 478.76
Aspergillus sojae'>) 70 - 6.0 -
Pediococcus acidilactici DSM 20284154 74 60 5.5 1 200.00
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Fig.1 Hydrolysis of naringin by naringinase
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Table 2 Structure of a-L-rhamnosidase from different sources
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Fig. 2 Three-dimensional structure of the a-L-rhamnosi-
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Table 3 Structure of 8-D-glucosidase from different sources
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Table 4 Main bitter substances in citrus fruits
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Fig.3 Three-dimensional structure of 8-D-glucosidase! %
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Srifi o] HIt (mg/ml) 0.230 0.218
R (mg/g) 0.422 4.690 -
i+ (mg/g) 0.134 9.520
V0 I Eoel I (mg/ml) 0.200 0.002 0.004
HW (mg/g) 5.290 0.846 0.652
i+ (mg/g) 0.370 1.190 1.575
P (mg/g) 4.910 0.023 0.052
x5 HERBPEENETRYRESE
Table 5 Main bitter substances in citrus wine
IR Pt 2 2
LS ey 4 H Pl kA
(mg/L) (mg/kg) (mg/L) (mg/L)
JhF R Lo - 4.430 0.070
Tl Lo 566.300 10.870 2.200
Hli g 67 - 12.878 10.023
Jhe e g o7 - 0.050 0.080
g 707 165.690 17.080 -
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DAORAE R AR 2 7 ot S A 1) XU RIS 5, 164 3 2% 2
MY3ESZFERE JE — TR A FR A EOR . Al K
fife i B & — PRk FRAE T AR XU TN 572 5
A5, Y AT AR BB 0 =, T RRUEETY R
BRI AT R, R RS A 2.0 /L
VR E 50 °C W E] 60 min pH4. 0 B AhF-1H



M TR A BRSO R A B BTG IS o B o AT S 22 1433

3R 53.67% , I HASE ) SR A A B A A
AT, e PR A e I %) R A T8 2047 o g 4k 2
FIRTJE v AR P i I T o) B MM EAR TR 7 I i b B
W ROR TG H YN A I il RS I 6
g/L.pH 7.0 JZ W IR E 50 C VA 60 min A,
U8 R o G, AR T o B AT AR F 64.05% ., H
HIE NS AR I T B AR B Tk Ik
BT Z R, R PR = e Y R,
Aty T ) il 7% AR AR AR R ARS S P IR pHL (EL
I BE AL 2 i B TE PR BRI Ah, B R
T R ARG T o %) T A AR B A R A v e R
FHAG T B BRI ST L, B LA 2 38 X e T i ot R
S P i A MR A TR AR R B = 5 R
X EE . E A A T 0 B el il o0 125 4l Ak
BUA K, E AT A0 K 22 2 ) AR T R A b
FERNA K TR R A7 O, X AR RBAE — e R 8
- AR ARG T R A I b e R T, E K TV
1) A Ay S5 K I Tt 17 BT 114) s Yk B B R AL AR T R A
T 00 i BT LAFAE — 2 IR RS2, J5 2L ] B X sk 4
() AT RIS, 32 e R ARG T 17 5
32 HBEMIEE

SR TR 32 3 A5 190 i 2 PR IS ) o X SR ) XL
URA F R DTRR , i 264k G4 LAl BT X an 5 i 1
AERE T o FATNEE 5P A R B
MRS ERA R A, XEFSAE
Yz R JoM, LA B-D-Mk WA I XA
1E, W 6-0-a-L-WE g B -B-D-ME IR B8 1 L 6-0-a-L- i
ZEWE L -B-D-ME PR B (7 T 1) A1 6-0-B-D-it g A7k
T -B-D-M M 457 I fige i I g S TR T A U
BT, TS e R XU, SRR AR L
TRt g o R v A BRI 28 140 R e D DRI R AL
e, B-D-I % WEH B /K bl B e A4 b 05 7 Wi o3
DR L[] R B8, BB A SIS BT
55 OUBEAH I B 075 B S A B-AWEH il | o- BT 7
TERE T B X o L- BRI S5 7K iR 40— 2R I P SUM
J5i ,B-D-WEFFBEA RE /K AR HORE 1 B A4 7| oK A
FBEROBEH P A R QR 4 R, BN SOR R )
JEAE S5 W R A VG ORI XU B4 R 1 T EE R A, BT
LA B-D-j 2 4 1 A 48 T A AR I A R By T
2% 32 0 AR P A A B-D- A R T
ity , AT A P T R AR T B AN A RE i, [ B 340 i
PEEHHEI AR, A B NR S R Al T

TN A T A SO AT o A A B, I
ARBRIG AR T 3 BT R, 23 SR -0 S R TR
ZM AENBEAIE C MR O, X 3 R Ul Z 18 m]
AL AR BN, B Al 10 XU 7 B-D- 2 Ml 11 it
REAT R0 vo A AR TS AU , SR i i ] 2 Y il 2 2
IO A 2 P R A T 7R AR I B A 4F 58 R
FHAE A b | BRGS0 T e v AR 22 [ 3 4R
SRR B-D- %) Wi T 14 30 P DT 52 0 7 e X
WK, Ji5 22 Wk — 25 oF B-D -] A T R ARG 178 v )
B H#EATIRABITE

4 BEER RS

L LT A R AR A B 200 T Al AR
AR A B vy B 3 A 7 TR HA TR R AN, T 4F
ORI it 1) ATF 5 T 4R T A 7 A 8 T R 119 B
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