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Abstract

Objective: To explore the factors affecting the extraction rate of Tangerine peel polysaccharide,
SEHIEE

XEFH: ERE, TS, T, DR, B8R, BiRE EERAGER R 2 MR T2 R HARSMUE AL S
MR %*ﬁﬂc%‘fjﬁﬁ 2023, 13(3): 262 270. DOI: 10.12677/aac.2023.133030


https://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2023.133030
https://doi.org/10.12677/aac.2023.133030
https://www.hanspub.org/

TRE %

optimize the extraction conditions of polysaccharide, and evaluate the antioxidant activity of po-
lysaccharide in vitro. Methods: Single factor experiments were carried out with solid-liquid ratio,
ultrasonic time and ultrasonic temperature as the conditions, and orthogonal experiments were
used to optimize the extraction conditions. The antioxidant activity of Tangerine peel polysaccha-
ride was studied in vitro by using the scavenging rate of DPPH free radicals and hydroxyl free rad-
icals. Results: The optimum extraction conditions were as follows: the ratio of solid to liquid was
1:40, the ultrasonic time was 30 min, and the ultrasonic temperature was 70°C. The extraction rate
was 22.32%. Conclusion: The optimum extraction process of Tangerine peel polysaccharide was
optimized by orthogonal test, and the in vitro antioxidant study verified that the Tangerine peel
polysaccharide had good in vitro antioxidant activity. This study provides a basis for the further
development and utilization of Tangerine peel.
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1. Hl

WRBz, JRAAMEES, MAAKERZ. ZLBZ, RZERET BMIE 8 AR A A I TSR B [1]. FTIAZ,
FEIG PR B TI0 7 MR . S S B0 SRR 55 . A R ARG O i SR o Bk B P 3 s 2%
TR HEEE. AV E RS, BAptale. pist. B, FIREBE. THE. 5T
PR e KR BRI [2]. 00, R B A AR AR 20 B ARRT AR SR IR BRSOV FIEL, R IE LR
Mg (' FH 5 AR B P ) B I SRS o 70 JEL AT o 0 LB 1508 0 B R (KD B 380 R g 28 WK Lo LA 2R G L AT i
THE FokakifER, WEA RS MEEH, Bxt Bzl e, JFHREIOE. Rm
PE. PUEACAER . FAT, X3 BREC AR A R 23 O WIE 7 AR TR e B I . AR, R 22 B PR S
LMk Bt et /0 Ko RSO B B 2 BE R I L Z AT itk Iy e i TEdEAT ot o, X pR BT
SR B — 2 I BB A HR -

2. MM 5ERHE
2.1 M8

T R B (LT TR R B AT A PR A F]) . D-Jo K A AR AE A (PR AR, HPLC > 98%).
(AR). /KMIIR(AR). 4K

2.2. {43/

Cary 100Scan 25 4h 3t e T, M VEIR BT 148, SHZ-DII TG /K S92, HZ602B Hi+
RV, AL, B (G00 mL), ZFEM(100 mL), ZHEM25 mL), HEFIM(100 mL), 10~100 pL
DRAGON #itt .
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23. B

231 MRBBROHF
IO FFR R & BEARAE A 25 mg, CREHBCE TR 50 mL FEIRT, mEPmACRLEET
IKFEIVERR, FEIUKRE R Z A B ZI L, RS W43 ERIZ Y 0.5 mg/mL XS HE St

2.3.2. B FEIHIE

R R BN IERE TR, Bt 234tk 50 S MR KB AN TBCA 11 (1) 500 mL (¥ 8 1R IRBE, A
Fo 5 AR A, TAE 60°C FMEIR /KA I B 1.5 hy g, A, 75 10 5254 81 80%
LW FIMA R REN, 7 80 CIRIR /KM BIN 1.5 hy 1Ly, #T 48, TN 80 CHAEH T3],
TR T RIS PR &M BT PR Rk T 60 Hf, FAEEAE, &M

2.3.3. BEERERZITE

¥4 25 mg i & AR AE SIS RTE A TP gk, R R 50 mL BEIT, TR . HaBEER G
M)A 1.0, 2.0. 3.0, 4.0, 5.0 mL 100 mL EEM T, EXEBZIEL, &5, WERZ. BOSNRT
FE, B2 mL 4UKE ARG S IRE R, ENTAKRR; 2GRS IREPRE SR 2 mL TRR
G5 WV, HBMREEEL 1 mL HT G| 1) 5% KM AR 5 mL Bife 2 &8, #E 5 min, fFik
HEAHNZBE=RG, 1€ 490 nm BRI, MEWOCRE, idsIr iR, WAk 1, 1920525 Ar ikl
£ J7FE: y=13.046x —0.0788, R*=0.9996.

H 1 A%, &R EAE 0.01~0.05 mg/mL 3 [ P 5 R e 1 O SR IAT, U AT R b oA 2K
AT TR IR

Table 1. Effect of concentration of glucose solution on absorbance
= 1. AEREAIRRE R E RS

1 2 3 4 5
W RE (mg/mL) 0.01 0.02 0.03 0.04 0.05
TSGR (A) 0.2086 0.3447 0.4639 0.6005 0.7330
0.8

0.7
0.6
i 0.5
0.4
= 0.3
0.2
0.1
0

0 0.0l  0.02 0.03 0.04 0.05 0.06

AT BOREE (mg/mL)

y = 13.046x +0.0788
R2 = 0.9996

Figure 1. Glucose standard curve

1. AERERERL

234 BERZESERNNE
KBRS - KI5 E 2 S, B 1 mL B 2RI e 52 25 mL FEmA; Bl 2mL F
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BREFR, BN L mL BTG %W, R AR 5 mL iR, AR, B S min, WHTOE
J3E, AR ) A T b 27 RESR PRI o AR T 81 A 55

IR (%) = (50 CVx107°/1)x100
A CREZBMFRERE, mg/mL; V 2&ZHERMER, mL.

2.35. BERXTRSEI

1) e A I ]

PRI B R FA 45 1 g ICE THERI T, I\ QRE R, WEHAEE RN 60°C, kBHE N 1:40,
Sy B 20 min, 30 min. 40 min. 50 min., 60 min, A EFIRG, HHIEEIER. %8 2.3.4 J7E
WG, THEZ PRI, 4538wk 2.

Table 2. Effect of ultrasonic time on extraction rate

2. BAEREXHR IR R

1 2 3 4 5
e 7 I [] (min) 20 30 40 50 60
W (A) 0.6862 0.7530 1.0014 0.8240 0.7624
FEELH (%) 5.82 6.46 8.84 7.14 6.55

2) BLKLL

PRI B M R Tty 2% 1 g BB THER AR, NN SRV AR, W BB A IR A 60°C , 8 75 1 18] v 40 min,
B EE 250 A 1:30, 1:35, 1:40, 1:45, 1:50, AHWE=RE)G, HWIEEER. %8 2.3.4 7k EWoesE,
TR ZPESRICR, 28 2.3.4 7o, MR B BHIRICE, 58 uE 3.

Table 3. Effect of solid-liquid ratio on extraction rate

% 3. BHREE R BRI

1 2 3 4 5
RHR EE (g:ml) 1:30 1:35 1:40 1:45 1:50
TGRE(A) 1.3343 1.3406 1.3657 1.0922 1.0222
$RINA (%) 12.03 12.19 12.33 9.71 9.04

3) HA IR

FRER I Bk R FA 4% 1 g OB TR, NN AR, % BB A IR/ %8 50°C. 60°C. 70°C.
80°C. 90°C, EhGLL A 1:40, #7550 min, A R=E)G, HHIEFIEHR. %8 2.3.4 ENMEROCE, iF
HSERRIE, SRk 4.

Table 4. Effect of ultrasonic temperature on extraction yield
4 BAEREIREERNRI

1 2 3 4 5

BE(C) 50 60 70 80 90
WG (A) 1.9449 2.1348 2.1442 1.6631 1.4825
RN (%) 17.88 19.70 19.79 15.18 13.45
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2.3.6. FIMAEIEESLE

FREUPR MR 5 g, % BERAE SR AT IR, FREUE =R 205 Ve (BIYERTRR), 4300 F 4K Be R 51
JREMIZ0.2. 0.4, 0.6, 0.8, 1.0 mg/mL)HIZHEAWI[4].

1) X DPPH H H1 35 b 2 (1)

W5 s, U 1 mL A SIHR FE 9 22 BRI, 3 m 58 545 7 h0 N 0.2000 mmol/L DPPH-
TR 250 mL, #R¥%345), BEOGHEE 30 min, MWEBOGE N HE FIRPIR, FH 95% L #4: DPPH
PR AT, MR Ny O s AR B e 2 MR, M2 ARO6E Ny, 3% FHIA R
TR 2 BEXT DPPH . #1354 2% [5] [6].

H (%) =[Ny (N, —Nq)]/N, x100

2) XFREE E IS R I E
HU5 ST, KRN 1.00 mL AH 2R BE (1) 22 BE A DU, 2.00 mL 6.000 mmol/L it B2 S 2k K
2.00 mL 6.000 mmol/L /K% - ZEEVEW, % & 10 min FHIA 2.00 mL 6.000 mmol/L id AL EIEW, &
Hi¥5], BOGEE 30 min, 1£510 nm FDERRBOCE Ey, BEE BRGE, HAUKE R EEERN
SRR, W X HRIBOCEE By FHAK B e 2 MR IRVE N 2 FA R, e & ABOGRE Eo, 1% FAIARITHE
WA Bz 2 B ¥4 0 R 2R 0B BR R [7] [8] [9]-
H(%) =[E, —(E, —E;)]/E, x100

3. ZRENH
AR Bz 2 i (R R A N S hr e, 0 a2 ST IR =N R 300 i ey 22 8 R R ORI 2
3.1. AR AR R AR

MR N 80°C, BHELL N 1:40 B, HFFTAS IR 75 B (R X6 R i 2 BB BRI s . | 1] 2 T4,
ZHEFEIURTE 20~40 min 28], FEESEIBEINMAKIIE S, 40 min AR SRR N 8.84%, 2 EHIET
[ AT B IR AT RE A IR R 28 40 2 KB TB) DA G e A2 0 /K A, T e e i PRI

10 70

N . 50
%0 it i /min
Figure 2. Relationship between ultrasonic time and extrac-

tion rate

B 2 BEMESERENXR

3.2. PRELXH R BN MM
FEBLE I [E] 40 min, R 80°C IZRF T, WU ARG LLxT Bz 2 BESEICR A 520 . 4] 3 /]
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5, FERHREL 1:40 LAY, 2 HEMSE IR BEBOR LI RTIHE K, 27K 1:40 I, HAEH =L 12.33%.
I M IR B AT BE A AR R VA TGN, PR ARG S A I 2 R T 2R R I, DR SRR IR N, 2 hE
FEMCARZHTT B

13
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PEHUE %
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Figure 3. Relationship between solid-liquid ratio and extrac-
tion rate

3. KRt SIRMEXFR

3.3. BEIRE X IRIENF T

1 8 52 H A I [A] 40 min, BREEL 1:40 KPR, B FEAS [R) IR FE 6 I By 2 BB R B f 52 . P 4 m]
14, 7£60°C~80°C T, ZFHEEEAGH Tl JHAE 80°Cikf AMl 19.79%, MG HRHCRITIE T, &
IRl AT e A 5 R 26 1 & S B2 B S5 MR [10]

50 70 ... 90 110
MEEIC

Figure 4. Relationship between ultrasonic temperature and ex-
traction rate

E 4. BRERESREBRERNXR

3.4, IE3Z5LLE
34.1 EXTRWEIIEF=Z=EEFRINFHBML

FETF AR RRIG R, DA PERBCRIE AN TR, 347 =R =K IEESIRE Lo(3Y). 2 &R
FK - 2mfith W32 5.
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Table 5. Orthogonal experimental factors and level table
F 5 EXTIWERSKFER

A B C
wr 2 4R 18] (min) HREGRE('C) it (g:mL)
30 70 1:35
40 80 1:40
50 90 1:45

34.2. IEXRBWERIHT

I 6 BB, ATRURIL, EEREETIR . RN LG R IR S R 2 B R B
S, SRR A>B>C, BIEEARIT > BRELL > BARE . @il 2o iR 20 Bt s A
A9 A1B1C2, il it SEER IR UE /R S5 A T 2 BB IR AN Oy 22.32%, BIVER A5 15 18] 30 min BHAE EE 1:40 (g:mL).

HEAEIRE 70°C [11].

Table 6. Orthogonal design and test results table
6. ERRITRIRIELEERE

i A B c FRELE%
1 1 1 1 23.18
2 1 2 2 20.11
3 1 3 3 20.32
4 2 1 2 13.75
5 2 2 3 10.42
6 2 3 1 9.90
7 3 1 3 9.80
8 3 2 1 8.38
9 3 3 2 9.91
Ky 21.203 15.577 13.820 —
K, 11.357 12.970 14.590 S
Ks 9.363 13.377 13513 S
R 11.840 2.607 1.077 S

P AR IO HEAT 3 UCTAT 6, 15 B2 HESE IR 22.32% . Bt W1 iZ SR IR A BAT B (1) A BE R
ATTEENE, RUNZIUA G REA R = R B 2 BRI IR R

3.5. SCERIIE

X IR IR AT H 1 4 R BEAT 70 i, AEPTRHA R 3R AT YE B Y, 49 3 2 A I E] 30 miny B EL
1:40 (g:mL). AR 70°CHF, FREZZHERIRBUSCR St HB X e SRR AR AT IAIE, 34T =R
SR, HReEE 22 BRI 22.32%, RHIERR K 2 PERISE I T 256, Bk il

S MBS A3 A 56 5 B2 22 B 1 B o
3.6. FIMIENTBEHRAIHT
3.6.1. DPPH EHEEREBIREES

MK 5 ATELE L, X DPPH B L HIEERREEE ZRIRIE N —E L. BT Ve iBkR%, HEZ
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P )9 1.0 mg/mL I, DPPH [ HiZE i B %Al ik 37.95%, 1M K 2hE B RIFHITERR DPPH [ fikk
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Figure 5. Change of DPPH free radical scavenging ability of samples with different mass concen-
trations
5. FEIREREMHMAX DPPH BEHEBREENHTH

3.6.2. BEBHERERREEN

ME 6 FTUAE H, ESKIR IRV Y, FRE 2 X P2k ) RS BR R b 2 R i Tt A
K&, REBRBRMET Ve, (HEZPEREN 1.0 mg/mL I, FEE R HRRES 6.57%, IR
ZHERA RIS B R E

9
90
8
80
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60 ;}6
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& o5
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’ 4
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Figure 6. Changes of hydroxyl radical scavenging ability of samples with different mass concen-

trations
6. PRIREXEMRNEEEREBRENNTL

4. #hig

A SR FH B DR i 0 AN T A IR R B 2 AR I T 2 AT I, ik R AR PRI T2 M
IFA] 30 min, HEAIRE 70°C, RHELL 1:40, $EEERIAT] 22.32%, T A0 H )i REEIE, SR
bS5 BRI R RO LT o [, I E AR S s AL S0 45 R, ol H 75 FR %4 6.57%, DPPH
H ARG BR 2y 37.95%, 1k BA B B A i) 2 B B A U I Bt B e, X 9 R R R BE R AR A T — & 1
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ARSI E B B rh 2R SR, PSRN AR T e A (EARAAAE S AR s
Kb PRI 20, BT AR RN, A R BIMER OB, W BRI BRI, S SR
ZHEPRGEAEAR. ORSR

E&UH

LA KRR AN ZR R T H (2022CXXL098, 2022CXXL092) 5 kM 27 B k2 A 1) B Ml 25
%175 H (2022CXXL2050115).
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