$35% Hol LA = O 1 169—179
Vol. 35,No. 9 ACTA PRATACULTURAE SINICA 2026 4F 9 H

DOI:10. 11686/cyxb2025399 http : //cyxb. magtech. com. cn
HHE, BV, B, A5 FLIR i RO S0 I g R — R R AL I 0 R e AR TE M SR L B A5 4R, 2026, 35(9): 169—179.
LEI Yan, HE Hai-yang, TANG Xian-li, ez al. Effects of lactic acid bacteria and molasses on the quality and antioxidant activity of Solidago canadensis

silage. Acta Prataculturae Sinica, 2026, 35(9): 169—179.

IBREMBEENMEX—KEELT MR
EmsAEEr = mn

£ = 1,2 e 1,2 v 1,2 1,2 e 1,2%
T, W W, KE R, B
LAl R A b WS Kb 41012852, BB 10592865, Wl Kb 410128)

E NER - EL DR ZEAETAEY, AUEYE R HEASTEERK LG T RER AT &£
By ¥ 45 T M B Ay, B R DB AR AT ) o AR A AN K — B AR O T I JEURE R S AR W FLAT T S b
BRI XE B R — A I R R AR . 50 SR FH U 2R o8 A B ML BT 38 A BB VR N B B (0.0.5% .
1.0%.2. 0% ) 2 M W FLAF B P K F (0. 10° cfurg ), 5002 30 d J il s L 2% W o 5T 85 5% o 5 S Bt ek 6 s
SER R OIS B A B R, 2. 096 B 41 (M,L,) pH % ML, M, 5L, M, L, 8 3 B (P<C0. 01) 5 [al — H 8 sk
SR B PR ) FLAT B B AG R I pHL, RV AR SUS R B R A . B 5 R FUAT TR AR B AR T A
PR DE AT A R R TR R AT A Y A, 3 T LR AR PR K AL S Y B i A, N 30 d R N R — A
A6 B ARG T M 5 R T I SRR AR L Sk 35 48 T 0T 2. 0 %0 A2 Rk 4y LT TR Ak 3 5 Sk R AR L AR T —
SR L ZEA TR I VRN 2. 00 A I 45 Bl M FUAT TR T 8 S B T I R 0 R S AL, AR
SN B2 R — B AL T R R A e A (SR 1 A A TR AR TR L

SEGER) NG K — R AR S R LT T TN T T DA T

Effects of lactic acid bacteria and molasses on the quality and antioxidant activity of

Solidago canadensis silage
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410128, China

Abstract: Solidago canadensis, a perennial herbaceous plant of the Asteraceae, exhibits significant potential for
development as a functional feed due to its high biomass, and relatively high crude protein and water-soluble
carbohydrate contents, as well as its abundance of bioactive compounds such as polyphenols and flavonoids. This
study investigated the effects of Lactobacillus plantarum inoculation and molasses addition on the ensiling quality of
S. canadensis. A two-factor completely randomized design was adopted, with four molasses addition levels (0,
0.5%, 1.0%, 2.0%) and without or with L. plantarum inoculation (0, 10° cfurg '). After ensiling for 30 days,
nutritional composition, fermentation quality, and antioxidant activity were evaluated. The results indicated that

among treatments with molasses alone, the pH of the 2.0% molasses group (M,L,) was extremely significantly
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lower than those of M,L,, M, :L, and M,L, (P<C0.01). At the same molasses addition level, inoculation with L.
plantarum reduced silage pH and significantly decreased the ratio of ammonia nitrogen to total nitrogen. The
combined addition of molasses and L. plantarum significantly decreased the contents of neutral detergent fiber and
acid detergent fiber, while increasing the contents of lactic acid and water-soluble carbohydrates. Furthermore, after
ensiling for 30 days, the antioxidant capacity of S. canadensis was significantly enhanced compared with the raw
material before ensiling, and the combination of 2. 0% molasses and L. plantarum further increased the antioxidant
activity compared with the control treatment. Multivariate analysis showed that adding 2.0% molasses and L.
plantarum significantly improved the quality and antioxidant activity of the silage. This study provides new insights
for utilizing S. canadensis as a livestock feed and offers a novel approach for the ecological management of this
invasive plant species.
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UTAE R, NATTXS 3 7 i B SR AP S 48 K A% 8 1) Rk 52 A0 b sl /0 R0 sl A 3898 25 DR 3R i 2, S Ot T P s H AR %8
W TR R AR B RLEDRE BT IR C R R R Ol AT RS R R D) oK . (AR I R AR, th A R SRR E R R
R 55 1773 5 Xk EORE B S ) PEAT 5 85 4215 %2 (Plantago asiatica) K (Eucommia ulmoides) 7% %
(Lycopus lucidus var. hirtus) 55 0] ] B AR IR IE U A B 56 7RI 50T, R Az 9 5 K 0 U 1) 1B /4 0%
VAR SR AR w5 KL R EURE S AL RE B8 30 T 1RDRE R IR | W AT R AR | (W) I B 98 52 B A 2R B B IR A R R P )
LYEnE

g R —k ¥ 16 (Solidago canadensis) &5 B 2 4 L REAFEY), 5= T In&E KM EE , T 1935 4F4F 4 W5 48
Pypl gl A S SRR A AR SIS N M S B AR 1 AR o AS AR ) A A A T R DA AR A R S A A
o P, & U MR A IR B A A R B A AR Sk AR R A ) I R — RO B A Y R A K
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F R e D7 2, 7 IR ZLIR TR DR R IS pHL, BB A A5AE K ) B 0 I AE A O s 8 R RN L i AR SR IESE I
e AR BE B B T B (Artemisia argyi)™ (EE M 3§ (Stevia rebaudiana)""” 25 55 B Y , 43 SO0 F By 25 B R 28 5%
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G XS T I ity 5T FNT A M A0 52 0, 5 O D AT N 2 AR T OOR M BN 2 A . AW ASALAT S
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1.2 KEst

A B R BUOAUR 2R 58 A B LT, LA 6F T R bR o, R S IR BE 3 S 4 AR B 0(M,) 0. 526 (M, 5) (1. 0%
(M) 2. 0% (M,) , A ¥ FLFF B (Lactobacillus plantarum ) $ZFh K430 240 B . 0(L,) (10°cfu-g '(LP), 3 8/ 4b
LRI SAER o G RNNEE IR — e VIR 1~2 om B0 (29 4800  BEFE 29 87,/ T AR
S A M S D) FAE ) LT B (IR R 2 =1, 0< 10" clu-g ', S5 WG AE VR AT BR A B, W0 & 22 ZE WG ) W g T
WK L B 20 mL-kg A0 S5 AR MAR TR I R ORE R T . IR A A S B 500 g ke A SR &M R A 4% (20 em X 30
em) G EA B G B T ER(22~29 O RFE. TR EE 30 d 5 BURE AL K I8 i 5T 8 77 i T B bt S8 A6 T 1
1.3 MR IHARA T ix
1.3.1 Y-8 PR < 0B R — A B AR X BRI, 78 /05 DX BEHLIE 20 #k , D0 S b, T 204 ) 1 A K
e A R R B R R P R T R A R TR /N XA G R 67 B BEAILIEHR 3 1 mP AR O DX, B R AR A LA
TSR R AR D7 BT REZEAT X, BE 37 23 50l B SBC G B o 177 5 K AR T 65 CHERE (GFL-620, K HE T 31 B4R Ji
AR A A R w)) ofk T 5 R Ay A T8
1.3.2 REESH BUCHIRDRIRE &L 20 g A 180 mL B 4IK B 4 ‘CORF # & 24 h, Je )5 Wit 4 220 A5
AE VB 402k U8, W € pH (5 84 PHS-3C B pH A, b A i Bl 7 A R A BR A W) ) o B 48 8 .0 b 22
(9500 remin ', 15 min,4 “C) J5 3815 LG . B4 B3 WO T 2 8 A (ammonia-nitrogen, NH,-N) #1 & (R H
AWy — WG R+ ) )™ B A FB 22 0. 22 pm 98 1 38 )5, T PEAL LR (lactic acid) | £ & (acetic acid) | 7N R
(propionic acid) A1 T B& (butyric acid) 7% & [ ff F 22 $E 48 1260 Infinity [1 &80 AH 6% R 50 ; (15 4 « Agilent TC-
C18,250. 0 mm X 4. 6 mm X 5. 0 pm; #EAE R 20 pLs A R 50 °C5 &I R 210 nm i sl A 8 FHBE(B) #110. 01
mol- L™ BEAR — 2 81 (D) |, B B EEVE B 0: 00/, B:D=3:97;10: 00/ ,B:D=10:90"",
1.3.3 BFRMmBEH T 30 d 5 K S AR T EAR L 65 CHET 2= AE R, T T B (dry matter, DM) %
HrHT o R FH TR B R L (5 1k I 2 AR ik K Ak & ) (water soluble carbohydrate, WSC) & 1% % HIEL R & &
7 (TM8400 24 4> 1 3l Bl [G5E AL, P2 A 397 4 P 2 ) 052 8 R (total nitrogen, TN) & &, il 1 20 R334 Ml
# 1 (crude protein, CP) & (CP=TN X 6. 25)""'; R FHIZ $2 : (X T 10 &5 5 43 #14X , 25 [/ ANKOM Technology)
M 2 H NG Wi (ether extract, EE) & & ; K JI 7 [G (Van Soest) 35 (A220 8 2E [ 36 £F 4k 4> §7 X, 352 B ANKOM
Technology) M % 1 1k 14 £F 4 (neutral detergent fiber, NDF ) iR ¥4 1 & £F 4 (acid detergent fiber, ADF) R 1
WA B % (acid detergent lignin, ADL) 7 f 5 5K F i il 2 B2 3% (LX36 11 78 Hy gf | R 17 Sl B o B A AR B2 25 A PR A
) s B 4y (crude ash, Ash) B! 2B 2F 4 Z (hemicellulase, HC) & 1 25 NDF 5 ADF 9 2518 .
1.3.4 PSRRI MERIAREL 1.0 g 4 0. 425 mm 0 4 ) A9 6T BE 5 & 50 mL B0 4 9L A 20 mL
70% LB WS K B0 B FRER T, F 50 °C L300 romin A F IR HECL ho REEE AU L L6000 remin B
> 10 min, WA FIE W . H% bR AR ) PR ER AR AR SR R LR, B0 I IRAR IS W, I A G IF I IRIAR ) LT R,
SHIRENE T — 20 CR TR &

P 1, 1- - 2- = Sk (1, 1-diphenyl-2-picrylhydrazyl, DPPH ) i B i 4 i I 5 , 2 2% 5k 5 JE 45
SR 77 95 T PEATE M . T JCK ZBEBCH] 0.5 mgemL ! 6-32%E-2,5,7, 8-PU I KL (5 5 -2- 3R R (6-hydroxy-
2, 5, 7, 8-tetramethylchroman-2-carboxylic acid , Trolox) A5 M % ¥ (S30953, iR A=Y Rl 8 A R A7) F1 0. 1
mmol-L ' DPPH H i F W (S30629, LM AW FRHE A R A E] ), 4 CHREOGAF . 200 pL 2 BOK 5 Trolox A
WEV (0.4, 950.9. 804 .14. 563 .19. 231.23. 810.28. 302.32. 710 pg-mL )l A 600 L. DPPH H i Wi i & F
T I #% K N 25 “CliE ' 2 1 30 min, 78 517 nm &b 32 BUZ W WO BE o 3 BR T P 3R O trolox 4 & (g trolox-kg
DM) .

Rl S B Ak BE 0 A IR & (G 5 S0119, FifEE = KA Y HORA R ) 1935 BT E 2, 215 &L - W -3- & 4k
IR I BE M Wk -6 iR (2, 27 -azino-bis-3-ethylbenzothiazoline-6-sulfonic acid, ABTS) H i FE 35 Br i 1 o W 5 B 5 15
N ABTS TAEW B G A . 10 pL $2 BOK 3¢ Trolox A5 #E# W (0.0. 036.0. 071.,0. 134.0. 191.0. 242.0. 289
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mg-mL )HIA 200 pL ABTS TAEW, 2 16 T 86 E 5 minJ5 , 76 734 nm &b BUR WL RE . W R IER R A
trolox {1 (g trolox-kg ' DM)

BB 18 L fiE J1 (ferric reducing ability of plasma, FRAP) i J] B4t 4 AL BE /1 K6 570 & (4 5 S0116, i
D RAEWHARAIRA D)MW E . Krlid &0 0 TAERBELR 37 CTMHE . 5 pl $2& BOR 5L Trolox 75 #E ¥ K (0.
0.037.0.073.0.142.0.175,0. 207 .0. 268 mg-mL ') 55 180 ul. FRAP TAE IR & , i A B#Fr 1L (BioTek Epoch 2,
% F L HEAE R P LIRS 30 s )5, 37 CCIE T 5 min, 7E 593 nm &b 3 UK R WO . 38 5 1 328 8 trolox 24 (g
trolox+kg ' DM),
1.4 HHa2

K Excel 2019 4048 347 5046 8 38, SPSS 27 0 8 A HE 47 5 25 53 M7, filT FH — st 4 M A5 180 3 A A8 ) LT T 0
W2 6] 28 BAE G A 3R ANOVA K56, SR B ik R A7 21 I L3, 45 SR Rom i P E £hrifk 227, P<
0.05 F/R A GIT2E 2T o R K SCHR B 43 BT fie (R AL 3
2 RS54
2.1 mER—HERGEYFEEERAS

St 30 JE T8 DX 2 R — A B A A A W T A R R A R O 124 0k - m T B Ol 111 96 em,
fEF RN 2. 28 kgem U IS RIS N 0. 73 kgem Y, TREIL A N 3200 REA T MOIR 22 B BN BEMARCAE KORS
BRI — &R AL DM & 0 36. 83 FW, Bl &K & 4 63. 1740FW , H: CP \WSC .NDF \ADF \HC .EE
K ADL &40 34 11. 64% 7. 45% .64.03% .46. 74% .16.85% .6.02% F19. 08 % DM(F 1)

Rl MEXR—HEREHNERHS

Table 1 The nutritional composition of S. canadensis raw materials

T HLEE 1 AR K AL S Y FP P B T 4T 4 MRVEDR T4 TRYER IR AR HAYER HLIE i
Dry matter ~ Crude protein ~ Water soluble carbo-  Neutral detergent  Acid detergent Acid detergent Hemicellulase Ether extract
(%FW) (%DM) hydrate (%, DM) fiber (% DM) fiber (%4 DM) lignin (%6 DM) (%DM) (%DM)
36.83+£0.57 11.6440.15 7.45+0.18 64.03£0.45 46.74+0.45 9.08+0.48 16.8540. 03 6.02+0.10

FW: 8§ Fresh weight; DM: T4 it Dry matter. F [A] The same below.

2.2 SLBREABESMER—BEZRFT LB TG A

FI0 AR pH 32 45 2 5 R FLAT B AR 0 A9 3 R (P<<0. 01) o AN IR 200 T L B 196 4 28 Bt 5
(ML) A, F A 4 Ak B 2H pH B0 BRZH (ML, ) X Jd 25 W AR 5 7 ) A5 0 S K7, 35 Mo 49 LA T 0 4k B 2H pHL 2y
T AR AL, MLLP Ab BT () pH S fIG . T9 F S e b 3 0% LR & & 19 8 35 TH i, 5 R VR ikl 4 2L FF 7 A 3 4
AL W8 0 AR ) FLAT DA R 6% 15 hn LR 7 &k, G b ML L P AR S 3 B T LR % & (P<<0. 001) , MLLP Hy L2 & &t &b
e T A A B o B OAS hIORE B A B 2 R Y £ R R0 W R 25 5 ) FLAT BN I AR 2R B W A
7] — W52 S INKCOE R B R A W ZLAF 1R A A S AL/ A A TR B AR B (P<<0.01) . MhAh, & b3 4]
AR R TR (£ 2)
2.3 SLEBAAHEE G R —H LTI E RS h

BB 0. 556 F 1. 0% W% SR UM 4 AH L, 38 W R S T IR A CP & & B MU B 25 4R
T WSC ik, HFE B 3gm, WSC & i S 3 8 3% 134 (P<<0. 05) o W% 5548 W 2L 14 19 P 1] 4 Xt
FALHYL Y CP WSC .EE NDF \ADF I HC & 574 M i % 52 0 (P<<0. 01) o 5 ML A E, B0 0% i il 28 b 35
iK1 &4 JZH i NDF 1 ADF & & 0 e Ah, 5 50 45 D000 2 R ) FLAF 18 9 4b BR4H , H NDF F1 ADF % & s 12 35 fi%
TR TS AR P FLAT TR A A BRZH (MOLP, £ 3) .
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F2 MEXR—HEXESTHRARMNEERERR
Table 2 The fermentation quality of S. canadensis silage
D b B M, M, 5 M, M, P{H P value
Index Treatment L M LXM
pH L, 4.1840. 03a* 4.0540.06b 4.1240.02ab***  3,900.0lc*  <0.01 <<0.01 0.08
LP 4.08+0.02a 3.92+0.03b 3.87+0. 0lbc 3.82+0. 04c
FL#R Lactic acid (% DM) L, 3.6840. 11b 4.17-0. 04b***  4.15-40. 30b 5.0340. 33a <0.01 <<0.01 0.27
LP 3.920.09c 4.9140.06b 4.65-40.09b 5.7340. 24a
2.1 Acetic acid ( %DM) L, 0.8240.07a**  0.7440.14a*  0.67£0.03a%**  0.6520.02a%%* <0.05 <<0.01 0.59
LP 0.5440.01a 0.3740.03bc  0.3240.02¢ 0.3820.02b
N & Propionic acid (%DM ) L, 0.1340.01b***  0.1240.01b**  0.1540.01b 0.25+0.0la <0.05 <<0.01 0.18
LP 0.090.01b 0.090.01b 0.100. 05b 0.260.01a
T Butyric acid (%DM ) L, ND ND ND ND — — —
LP ND ND ND ND
AR/ A Ammonia-N/ L, 2.80740. 15ab%**  2.70+0.25ab**  3.0740. 2la***  2.34+0. 17b*** <0.01 <<0.01  0.06
total-N LP 1.42+0. 15a 0.6140.02c 0.89+0.05b 0.75+0. 10be

ND: KA %] Not detected; — : A4 HT L% This data was not analyzed. L,: K& IAEYFLITH No L. plantarum addition; LP: %8 i ) 2L AT 1
With L. plantarum addition; My~M,: % 7l 7K F Molasses addition level (0, 0.5%, 1.0%, 2.0%). L. 4% FLFF 5 %t & B & B89 5 0 Effect of
L. plantarum on fermentation quality; M : Fi%8 XF & % & 5T ) 52 1 Effect of molasses on fermentation quality; 1. X M« Hi ¥ FLFT B -5 05 28 6 A& % & 5211

HAE ] Interaction effect between L. plantarum and molasses on fermentation quality. A [R]/ING 7 5F 3 7R A [R] AT 4 2L AT B A B [R] 4% 28 78 I K SF R

i
22 50 3% (P<T0. 05) , 25 2 7 A [RBE 4 V8 N 7K S AS [ AR 4 LA B8 A B R 22 57 B 3% (s P<<0.001; **: P<C0.01; *: P<C0.05). N[, Different

lowercase letters indicate significant differences under the same L. plantarum treatment with different molasses addition levels (P<C0.05), and asterisks

indicate significant differences under the same molasses addition level with different L. plantarum treatments. The same below.

K3 MEX—FHEXBETRABMNERRR

Table 3 The nutritional quality of S. canadensis silage

Bt pog: M, M, ; M, M, P{H P value
Index Treatment L M LXM
FH % Dry matter (%FW) L, 33.36£0.53c  33.69-0.3dbc  35.09+1.19ab  35.58+£0.50a  =0.05 >0.05 >>0.05
LP 34.96-£1.85a  35.39+£1.90a  36.37+1.62a  36.31-£0.65a
HLZE 41 Crude protein (% DM) L, 12.1140. 03c#** 12,800, 06b*** 13.1940. 03a*** 12.18+0.18c  <0.01 <0.01 <0.01
LP 13.18+0.12a  11.7540.09¢  12.0440.06b  12.18-£0.05b
TRV MK Ak A ) Water solu- L, 1.3040.07c**  1.66+0.02b* 1.6240.07b***  2.0040. 0da** <<0.01 <<0.01 <<0.01
ble carbohydrate (%4 DM) LP 1.8640.08c  2.2340.13b 2.374£0.10b  2.6520. 14a
HLHE Wi Ether extract (% DM) L, 5.810.02b 6.08+0. 11a 6.1540.02a 5.7040.11b  >0.05 <<0.01 <<0.01
LP 6.2840.12a  5.68-0.06b 5.7840.09b  5.5940.14b
H Y 26 £F 4 Neutral deter- L, 65.02-0. 39a%** 53.55- 1. 05b*** 50,52+ 1. 76b**  54.00-0. 42b** <<0.01 <0.01 <0.01
gent fiber (%DM) LP 63.781.20a  61.77£0.68b  59.30+0.46c  56.40-0.41d
8 Pk DB U 27 45 Acid detergent L, 49. 040, 54a*** 40.05+0. 77bc*** 37.08= 1. 36c+*  40.66+0.56b < 0.05 <0.01 <0.01
fiber (%9DM) LP 49.54%1.28a  46.430.69b  44.1840.47c  42.2240.07d
8 PEVE VA B Acid deter- L, 10.21+1.05a  7.18+1.10c 8.1340. 10bc*  9.1540.27ab >>0.05 >0.05 >0.05
gent lignin (%DM) LP 9.3540.07a  8.762.24a 10.87+1. 20a 9.64+1.27a
S £7 4 % Hemicellulase L, 15.4040. 10a*** 13.0840.29b%*  12.88--0.58b* 12.9140.35b <0.05 <0.01 < 0.01
(%DM) LP 13.8040.24b  14.78+0.13a  14.4140.26ab  13.71£0.46b
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2.4 ABAFBEEIMER—HBEEFT LAY F4 BOEMNEBEEREHS
# 25 A 3 Table 4 Weighted correlation degree and ranking of each

o 4 T I MY LA 1 VR X — A g reatment eroup

e JEFATER G o o WA &R 7 22 3 Hr 4 R el 3 MLLP 0 872 |
2 B FURE 2 4 CP W SC \NDF ADF \EE 77 7 &8 % 1 M,LP 0. 859 p
LHAEM(ER3) . G R 285 R, ¥ — 0 0 18 th & ML, 0.843 3
il B AR (pH  FLIR L 28R \NH,-N/TN), JH T % M,LP 0.826 4
(P Qi T 5 B T N o R S /N W g = A M,L, 0.801 5
ELTEMBARMAEM T 8 Mo (CP)= M,L, 0.785 6
0.109, w (NDF) =0.113, w (ADF) =0.112, w M, -LP 0.763 7
(WSC) =0.105, w (EE) =0.132] 5 & B 8 #5 [w M, 5L, 0.741 8

(pH) =0.111, o (NH,-N/TN) =0. 113, w ( FL g ) =
0.098,w( L8 )=0.107], KT FRBE 38 2 JK € 0CHE 73 B vk X 8 A~ Ak B 20 (% 5 I 25 4 il JBT 647 4341, A HE
AEER R BRI A AL FRA b 55 025 G v B HE 44 B 3 i AL B2 AR YK R - MLLP .M, LP ML,
2.5 mER—HFIF A G 6 R AAMNE S I

IR PR ML, (8RB 138 JRLRE 1 . DPPH % B8 & ABTS 15 B R 45 3% i T J50kE, L MLLP 4b B4 A 2k
B FiRJERE )] (DPPH 3 BR B A ML W3 TR o BRRE & R — A 3L 5 i b S A s MEAR R TR & I
SRR B TE, Hoh 20096 5 R 7L B A I A B A B SR AR T I — 2B R T ML (£ 5) .

K5 MEX—REXBELAENRELFESNT

Table 5 Analysis of antioxidant activity before and after silage of S. canadensis

647 Index JiURE Raw material M,L, M,LP
Bk 8 18 JFUfiE )1 Ferric reducing antioxidant power (g trolox+kg 'DM) 13.5240. 70c 59.3444.77b 67.6140.74a
DPPH i#% [ % Scavenging rate of DPPH (g trolox-kg ' DM) 4.9840. 48¢ 10. 0640. 28b 23.860. 82a
ABTS 3% % % Scavenging rate of ABTS (g trolox-kg ' DM) 16.77+1.62¢ 51.68+0. 5% 46.3140. 89b

DPPH: 1, 1- — 2K 3£ -2- = fi§ 3£ % Jf 1, 1-diphenyl-2-picrylhydrazyl; ABTS: 2, 2- Bk & - X -3- 2 3 2 I 6 wh ok -6- i iR 2, 2° -azino-bis-3-
ethylbenzothiazoline-6-sulfonic acid. A [a] /N 5 7 1 3¢ 75 A [] $0 420 Ak 38 A5 76 A [a] kb BE R 22 55 8 3% (P<<0.05) . Different lowercase letters indicate

significant differences under the same antioxidant index with different treatments (P<C0. 05).

3 itig

ASHIF 5 e 5 T8 ) JE 189 DX A 0 O ) B A R DR R A T RURL o ISR — BB AR AR PR v B A, 3R
W A e AR R T T R O A P A (B R A R bR T AR BRI A R B AL TR SR
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