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Abstract: To evaluate the differences in functional component contents as well as anti-inflammatory and antioxidant effects
among turnip roots with different peel colors, colorimetric methods were employed to determine the contents of
polysaccharides, flavonoids, saponins, glucosinolates, and polyphenols in extracts from white-, purple-, and yellow-peeled
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turnips. An LPS-induced inflammatory model was established using RAW264.7 cells to assess the effects of turnip extracts
with different peel colors on the viability of RAW264.7 cells stimulated by lipopolysaccharide (LPS) and on the levels of
inflammatory mediators (NO, IL-6, TNF-q, IL-18). Meanwhile, the in vitro antioxidant activities (DPPH- and ABTS"
radical scavenging assays) of the three types of turnip peel extracts were preliminarily evaluated. Results showed that

polysaccharide contents were 28.35, 9.97, and 7.43 g/100 g in purple-, white-, and yellow-peeled turnips, respectively.
Corresponding values of 0.159, 0.156, and 0.201 g/100 g were obtained for flavonoid levels; 3.67, 3.40, and 4.50 g/100 g
for saponin contents; 1.14, 2.13, and 1.54 g/100 g for glucosinolate concentrations; and 500.7, 318.05, and 313.3 g/100 g for

polyphenol levels. The extracts of purple, white, and yellow-peeled turnips contributed to a significant enhancement of cell

viability (P<0.05) and effectively suppressed the levels of inflammatory factors induced by LPS, including NO, IL-6, TNF-
o, and IL-1f. The DPPH- scavenging rates of extracts were 47.26%, 38.10%, and 63.42%, respectively, whereas those of
ABTS" reached 81.18%, 87.30%, and 99.73%, respectively. This study provides critical experimental evidence for

elucidating the anti-inflammatory mechanisms of turnips and the structure-activity relationships of their bioactive

components, while also offering scientific references for the diversified development and utilization of turnip resources.
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Fig.1 Images of Xinjiang turnip roots with different skin colors
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M By, o 80 H I Ay AR o
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1.2.2.1 FReAERIZRAOZH] FREX 10.0 mg 25 EE 220k
HESh, IZRIMB/KERZE 10 mL, 1521 A 1 mg/mL
P S ARV A R P o 3 R 2 O 2
FRUESHA UK 0.0, 0.1, 0.2, 0.4, 0.6, 0.8 F1 1.0 mL T
7 3% 10 mL AL ZE U PN AZEIB /K EAE 1 mL,
SRR 5% BRI 0.32 mL AR BT ER
1 mL, FE5MRAIJE, 90 °C KISV 25 min, FHVKIKE
HEZER)T, 78 480 nm MG AL B JE Kk E
C YE MR ARPR (X, mg/mL), DAWSGREE A AR Y,
2RI £ P RIS AR E 2R (Y=2.7184X+0.0731, R*=
0.9984) .
1.22.2 FESINE  SFSIHERIFREL 0.1 g AFEEATE
TR R T 10 mL B0 TP 5 mL 288K, 3R
], FHAERE RIBOEFR I 0.5 h(£&42:: 600 W, 25 C), #%
A i uE L ZEWUKERZE 5 mL. 7EIER I AR
5 20 mL( Z B ZARFSM B2 R 80%) $145), dEA T
Ulo BEEFES S 5 min(3% € 10000 r/min) . 5 |
W, ULUEH A 15 mL ZEIR K, $8 5 1 i (W 2L}
AEFE B ) BIASAS [ 0 3035 2 Al R s . B
100 pL ZBEHE SR, INAARFR 80N 5% 2R
B 0.32 mL AR BRLR 1 mL, Fo504%2))5, 90 °C
KW 25 min, JHUKK S H B ZE RS, 7F 480 nm
ARSI G, FEFESR TR 3 I, FRIRA(1D) 1T
BRSNS, LA g/100 g 3t
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Ao X AP A H, 2/100 g; C: Al
Z WAL, mg/mL; £ LA R 75 Ve FREUATH,
mL; M: B, go
1.2.3 S
1.2.3.1 frAEMZytil s RS FREUS T X B &
10.0 mg, FHH P BESMIFE A2 10 mL, FRHC—E 20
B 100 pg/mL PRUEAEE AL, 2~8 C AR . K
ZE WU T AR UERE & 0. 2. 5. 10, 20, 30, 40,
60 uLT 96 FLAG R _E, 43 DA T 545375 10% 1
=& AbE8 (AICL) B 80 uL, BFLAE A FF EE &
200 pL, JHREW a8 20 IRFEFESMIES] . BEJSRES
T 45 °C BEHGIZE 20 min J5, 410 nmisz KA R
JCHE(E . LI TR EE (ng/mL) R AR bR, WOGEE(E N
Y\ A B, 2 3 bR HE il £k (Y=0.0038X-0.0024, R*=
0.9992)
1.2.3.2 FESEPEEEEINE KBRS E
FBEIEF AR 0.1 g, A 5 mL BV HH 70% 1
P, A HREL 0.5 h(£514: 600 W, 25 °C), #8757 | i
W&, WA DR AE A TS R o RS 2 W IR T
100 pLF 96 FLEGFFRAR 77, Il A 80 pL it i/ 5350 A
10% B4 AICL, AN 20 nL B, FHRS 48 I 2 WK
% 20 IRFESHIRAI)G, A 45 °C B53e5a 0 % 20 min,
F 410 nm PERMEWOCE, RN ES 3 IR, #%
2T B Y E A, A g/100 g s
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mg/mL BV TTARES AR o R 2 IR P
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600, 700, 800 uL BT 10 mL B5.045 P, il X b g
TJE, A 0.2 mL BTE 45758 5% 007 B (FH TR 5
B 35% M9 VK 20 1% BL B ) % W AN 0.8 mL 1 4 1R
(HCIO,) Fe43iR 215, T 60 °C /K¥H /2% 10 min,
FEEARER S A B IR, A 5 mLUK R, T4k
S e i % B 200 pL i A # 96 FLEFAR AR I+, T
550 nm AMMGERSGRE . DATROGEE Ak bR | 38
T b v S T VTR 1 () Sk 1 A8 R 44 ol s T R 4R
(Y=0.0008X+0.0591, R*=0.9994) ,
1.2.42 PRSP RITEEMNE BEWRI 1.23.2
F R IR 200 L E 10 mL 2504, Zeim XAk
T ESRIET, A 0.2 mL BiE 08 5% W SRS K
PRV 0.8 mL = 4% (HC10,) Fe4rR 51 e, 78
60 °C 7KW 10 min, B2 5 2= 550, I
A 5 mL VKPR, 54015 MG B W 200 pl i)
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BEWE N 1.0 mg/mL 93 MRTTARAESER . K5
W HE MR AR MES AW 0. 1, 2. 5. 10, 20. 30,
40, 50 pL % T 96 FLEGFRAR |-, BAL53 517K = 80
pL, JH W a5 W W IR &, L A = 4 B
0.1% 7R I BLLT4EZ SN MR 80 pL, FFANA 0.71 g/
L S b4t A7) 40 pL, RIRIRA) 20 IR, BT
KW 3 hJ&, T 520 nm AL RENR G . LI G N
AR B DR TR E RS TR (png) AL AR g
HIFRAERTZE (Y=0.0039X+0.0475, R>=0.9992)
1.2.52 #Ef R U Ei T ST EE R
B 1.2.3.2 RS 80 uL, BT 96 fLIEEHRAR
L A TR AT ECR 0.1% 0938 P LA 4 E AR
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5] 20 K, RS RN 3 h J&, T 520 nm 4
WS, e BRA T (4) TR S T A S 2 i e &
=, L g/100 g it.

X(2/100 g) = —?\Lf TOY 100

o Xe R R B A 2 P S i, 2/100 g;
C: B U A o &, g & AU R 15 Ve
FEHUATR, mL; M: BE5LTE, 2.
1.2.6 ZWy & il
1.2.6.1 #rRUEMIZmLEhl BRI & FRbn i
i 10.0 mg EIHFFERZE 10 mL, /F NS TIRbRIE
AR o B T IR AR UV MR WIS 5 WL 0., 2.
5.10. 20, 30, 40 pL T 96 fLEFFRMR I, MU HIN AZE
17K 2 100 ul, BRI 20 pL A MR-l 3500 RS 5
L 10% BIBRIREN(Na,CO;)IE 80 uL, AR
R 20 RFEHHIRE], TE 45 °C 553540 P W 60 min,
BHEZRERIG, T 765 nm PS44I E W OCEE -
DI B F RS (ng/mL) R AR, WRGRE(E ALk
¥, A ZR Y=0.0269X+0.0696, R>=0.9978.,
1.2.6.2 ZEHEmpilie ks RE 1.2.3.2 gt
LR 10 uL 2 96 FLAGFRHR, ARKKINA 90 pL 7%
17K . 20 uL FEAR-FFR AT 80 L 434K 10% [
Na,CO, ¥, W 20 IR FLHTIR A JGTE 45 °C K535
RN 60 min, BEIEZRS, T 765 nm K4
PRI S GRS, FgHEAE 3 WKk, Fe A (5) Tt
Wb S, L g/100 g 3.
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X(g/100 g) = M 10°

o X i R B 2y S, 2/100 g; C:
F B Z R, ng/mL; £ HERRAEREE T V: $EHUA
L, mL; M: FEfLBE, g.
1.2.7 ZHHEIETEIE
1.2.7.1 RAW 264.7 40 135 3% B 17 9 RAW
264.7 4L I5, & 10% BG4 15 1 1% 755555
ZXHJ DEME BB FRILT 37 °C. 5% CO, 1 HIEE
MR IRFE T RE IR, MAlE K F 80%~90% Fill 5%
B, LA 1:2~1:4 WA TR S TR, M08 2~3 d #ik
— IR, R 4 M HE A B K JE Rl i T R — 2P
1.2.7.2 ARERASEHEREEINOHIEE  FREL 100 mg
PRAIZH R O A8 40 A TR (o5 AR B U R 1+
B, A 2 mL K 7KLl 50 mg/mL BH9, I
LR HAR R A B AR BE JS FH T4 AAL 3
1.2.7.3 AE R OEFARTEIAIXT RAW 264.7 4
RIEBTIVERT S T IPAEASTR] 2 (45855 104 240 i 75
I A HUE S E FH A AR B, ¥ RAW 264.7 41
B (5x10* A~/4L) 3R E] 96 fLAR P, FFAE 37 C. &
5% CO? BB 3% 16~18 ho R, ARG &
e EE AN W] 2 o A SR U sk (10 25, 50, 100,
200. 400, 800, 1000 pg/mL)4-3 24 h, B, IIA
CCK-8 iXFIAL I 2 h JF 450 nm AW E WG, $%24%
K(6) AT ST o

% 100 = (5

YHMIAEIE (%) = [(As — Ab)/(Ac — Ab)] x 100
X (6)

. As: SEEGFL G Ac: X RE ALK G BE
Ab: 55 HFLIKSERE

B RAW 264.7 4H L (5x10* 4~/4L) 32580 T 96 FL
M, Beas HAH . ARRIZH . FHPEXT REZH FZh e, 35 3%
16~18 h, 25 HAH & 0.05% DMSO RS4RI 5,
BEFRILH & 1 pg/mL B9 LPS B 58435353, BT
MR HILEA 1 pg/mL ¥ LPS A1 10 pg/mL HiZEK
AR SE AT FE LA T 24 h, 245940 BRAH 20 55 50
2 1 pg/mL {4 LPS 1 100, 200, 400, 800 pug/mL K
N R A FEFF AR PE B 14 58 e g St L R A B 24 h,
HeH 4 NEFL. B&JE, A CCK-8 iFHIALFE 2 h J&
450 nm ZMME N SGREE, #2530 (6) T dn M ng 77 .
1.2.8 4ififs NO Fl R AE N F & =AM K RAW
264.7 Ui LA B FL 5x10* - 4H ip 2% B 32 Rl T 96 FL
A, FEHR 1.2.7.3 T FRGIR A TR AR BRI, e HCAm
Jif 195, 5 B NO 439 HE RS I 375 &5 U6 BH A5 1251 7
M o

B RAW264.7 41 1x10° ~/mL YU 235 542
P F 24 FLb, as A . BERIZE | BH M X BE 2 Fn
i, M EE 3N EFL, 3 16~18 h 5 & |
1.2.7.3 7 ATER 250038 24 h s, WeAE 4N T4 WK,
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L1 3000 r/min &.0» 20 min, W FIHFRFH . &5,
$2 18 ELISA 3 G018 BH A5 7 125000 R A W] A $H2H 448 ity
3w IL-6. TNF-o fl IL-18 HU & &

1.2.9 RSMEALTE AR

1.2.9.1 DPPH H HFEEREEITALE:  S331H 30 pL
ANFIAR B e A W (0.5, 1. 2. 4. 6. 8. 10 mg/
mL), i A 180 uL ¥k 100 umol/L DPPH-JG/K £
SRR L SRR 5T, T EEAR AN 55388, 2 TR
BN 40 min, BESTE 516 nm 37 AN K6
BEAE, MR ERE 3K, AR (7)1 DPPH
H HHEIERR S R(%) -

R(%):(I—A]_AZ)XIOO x (D
b Ay 25 IR FRIOGEE(E; A= FESZHIOGEE
{H; A,: JC DPPH MAET IR CRE(E
1.2.9.2 ABTS'H HZEIBELRERME  433H 30 uL

AN[EIH BESE PRI W (0.5. 1.2, 4., 6. 8. 10 mg/
mL), Al A 180 uL ¥ 100 umol/L ABTS iAW IR
G, TEEARHOIN 55 8, 2 I S N 40 min,
BEJSTE 734 nm P AN e W GRS, R S EE R
3o F o (8) FEATIHA ABTS F H LI KR R
R(%).

A —A,

0

& ()

R(%):(l— )xlOO

o Ay 25 IR FROGEEE; A BESRLH RO
fE; A,: JC ABTS IIRESH IO GEEE
1.3 HIEAIE

% Graphpad Prisim 9.0 Il Origin 2019 %X {4
XS 9 B P 45 R B AT G T R oM e I, RS
g R /b =R, TR BRI S B i 22
TR, Z 20 A BB L 3R A B Rl 32 7 22 (One-way
ANOVA), P<0.05 hZES A G248 X,
2 RS9
2.1 IMEERAP S ENELER
2.1.1 ZHEEEMELSE P (mg/mL)
SRS RE HU LR M S R RIUR IR B2 (T8 85 2 B I
MIZE SR OLE 2., PR HEINZ Sy Y=2.7184X+
0.0731(R*=0.9984), B i KM - AR AT 2 F7 .
2 | B IEEE AR Z M 40 28.35. 9.97.
7.43 g/100 g, RSD {HI/NF 10%. WE 2 ffias, =
Fh B L TEF ME S LS ELAR, $R) ST AR £
Bttt e, Ho22 S i 35 (P<0.0001), J2: I R A
S TEFE RS R 2.5~3.5 5. R RNEE kAT
B, H e S B T K (P<0.05) .
2.1.2 EEIEEMELSER 2T HRE (ug/mL) 51
FOEE LR 5C Z2 AN [R] Bz €0, S35 B I 2 S0 1 44
RULE 3. M T ARfERZE N Y=0.0038X—-0.0024(R’=
0.9992), i AICL IEIMASEEE | 2 . B o5 B

seoketon
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Fig.2 Results of polysaccharide content

TR B P RR A Z 8] 22 53 A U2 8 L (P<0.05), **3&
IR 22 8] 25 57 .25 (P<0.01), ***FIR P2 2 [H] 26 e B h .
% (P<0.001), **** /R 22 54 8.3 (P<0.0001), ns F/n M4
ZZERARAG R, K 2~F 6 [,
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0.25 — ns wkk

o 0.20 ‘ |
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Fig.3 Results of flavonoid content determination

HREEERS5 85350 0.159. 0.156. 0.201 /100 g,
AN 3 Pras, =P Rz (53 B v B R SE T 00 HE TR
T, 2RSSR I A A Lh R 2 (P<
0.001), £8 5 FN ¥ S Bl & B 22 F oG4 = X
(P>0.05),

2.1.3 B EFRENEaEE  EHER A (ng) 5%
FERE AL G R AN ] B2 403835 121 S sl 1 4%
RILE 4, B ERrEIIZ s Y=0.0008X+0.0591
(R*=0.9994), il it il Lh (s AS 88 B | I RZ L
B2 Ie ¥ R B B O & =45 5 D 3.67. 3.40.
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