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(LYTIREPER A B R 5 TREARE VL9 i 222005 2.48 N i A6 AG I oty , VT35 #89H 221000)

WE: LB ER L i 28, I BE-C B S xT 4= 3548 Bz AT AR AL B, LAK v 77 42
WR SRR 20 . 0 K 2R B2 AR B Z2 B 52 W)\ 2 W RLER W4 B 400 mg/kg B AR AN 5 00 T8 2= 45 ¢ 860
ROl HAR D e MR SE AR B Z B MR YA AR 35 AR B2 ZWHLAR ) 2 X FRAH (IR R HOKY ) RFR 40 AR 14765 2248
FEAEXG SR 30 d, 438 HORR AR AR 35 AR B 2 Wy LR Y 2 LB W 0 1 22 4 S RGP AR M R AR BT L LV
AARFRPRI R, SRIRET HOR AR IS 2R S5 AR B2 Z2 ML 4R W) . 2 WPHLAR W) 24 B £ = ¥ ~2 4B e ARG 1 7= 2 1
g, AR R TR 152 3 (P<0.05) 5 S X HRAR LY, H R 43 B0 I 2R 35 M B 2 R | 2 L3R 9 1 R,
R WEER WL E RN (P<0.01) K (HEFCBEMEORRI 352 5, Z W RIS 2 508 < o h i 5 42
155 (P<0.05) 5 HR AN A= S5 A e Z2 MRS 0 114 1 2 g 7 S XK A A BTt 50 0] R i 2 (P< 0. 05) $2 35 6.39% , H
MR 25 35 AR B Z2 WML B2 ) 114 ¥ 22 40 52 BE X i 44 B 1 00 BRI 3 (P<0. 05) 235 11.43% 5 55X BAH 1L, HAR
TR A S AR K 2 B HLAR W) W35 (P<O0. 05) FEAIR T 965 2 48 55 B XS L 55 v 1) 45 PR 6 20 (ALT) 1 Pk | S JEL[E] i  Total
cholesterol, TC) ¥ K% B AR 2 (M AHE B ( Low density lipoprotein cholesterol, LDL-C) ¥ B ( Phosphorus, Pi) ¥
JE W 35 (P<0. 01) 3855 1 I Y5 ( Ca™ ) WREE , FRR T IS I A S5 AR 2 2R SR 00T LA E A AR Y 52 R A B3

KGR RN, 2y, 20 PEME; M EIER
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Effects of polyphenols and polysaccharides from burdock root peel on egg
production performance and blood biochemical indices of Hy-line brown
laying hens

MA Ming-lei', ZHU Qiang', WANG Bo’

(1.School of Food Science and Engineering, Jiangsu Ocean University, Lianyungang 222005, China; 2. Xuzhou City Inspection and Testing Center,
Xuzhou 221000, China)

Abstract: Ethanol was used as solvent to extract polyphenols from burdock root peel. After degreasing with methanol-eth-
yl acetate, water was used as solvent to extract polysaccharides. Crude polyphenol extracts and crude polysaccharide extracts were

added to the basic diet of Hy-line brown laying hens at the dosage of 400 mg/kg. The 40-week-old Hy-line brown laying hens

were fed in crude polyphenol extracts group, crude

Y B :2021-12-24

BEETIR TL/A O 7 R RIS SC R AR E (SICX20_1314)

YEE R : DI (1982-) , 5 TIN5 L P50 A, B 3 T F
Wl FSE 7 T £ AR R L (E-mail) 903638085@ qq tracts and crude polysaccharide extracts on egg laying per-
com formance, egg quality and blood biochemical index of Hy-line

polysaccharide extracts group and control group, and the

feeding period was 30 days. Effects of crude polyphenol ex-

EIEE K 3R, (E-mail) 2q7685@ 163.com brown laying hens were analyzed. The results showed that the
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addition of polyphenols and polysaccharide in the diet could improve the egg laying performance of laying hens, and had signifi-

cant effect on the total egg weight (P<0.035). Compared with the control, the soft egg rate, broken egg rate and deformed egg rate

were significantly reduced in polyphenol and polysaccharide groups (P<0.01), but there was no significant difference in eggshell

mass fraction, and the Haugh unit in polyphenol group was significantly increased (P<0.05). Compared with the control group,

the increased body weight of Hy-line brown laying hens increased by 6.39% in polysaccharide group and 11.43% in polyphenol

group. Compared with the control group, the addition of crude polyphenol extracts in the diet significantly decreased the activity

of alanine aminotransferase (ALT') , total cholesterol (TC) concentration, low-density lipoprotein cholesterol (LDL-C) concentra-

tion, phosphorus (Pi) concentration (P<0.05) , and extremely significantly increased the calcium (Ca®*) concentration in ser-

um (P<0.01). The effect of polysaccharides on the above indicators was not significant.

Key words;

438 (Arctium lappa L) MR HRES 4305 E
Wi AR ARG B B2 e A
WA T Z e, BN EZEE PR 195G H
P, A DAVT 540 M = EL A B ) i T AR ok
s PR 4, FLIN T DA o 3 BAS 6 E O A
FEERHRE HREE R BRI R 3ERR
Pt i ALA R 6.67x10° hm®  4FP={H ik —+ £ AL 0C,
2y A R 60% T, A3 AR i TR
B AR R AR S T2 M 22 B 1 R (R B 7 AR T
KA S2 M 35 mSEE AW A B ARG R,
ok TE ORI IE ), FE4 5577 X, — 2t
R ABEE FE I I TR R IR K E | KB
MR35 7 i ARLI S A A PR fgse T ok AR
i R AT A S A A= 35 R 54
H AT RE O A SIS S, B R R XS AT Al i
ARMER, AHREN, £35TE S 2m 20,
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o TR A B 3R L B i 3 0 R el
VER R A IR SR R B2k F 22 (i 20 22
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A GE LA A= BEAR R S JURE, Xk L e g 3 M A
Z Wy A TR, PR IR e — s Lu s i T
FEhil HAR T AT SRR, B SR U R =2
Wre NG P EERE S ) | R A A B bR B 52 R
DAY oAy 2 55 22 5 PR PR 0 1) S

1Bk

1.1 RS

11,1 X%shd FERMN R E ik 600 F)
40 JEliy ()1 2 A SE Y BEML YA 3 4, BE4H 200
PEHE S AEE, BAERR 40 H, CEIER
SR R AR R ) A A G 25 S R B

burdock root peel; polyphenol; polysaccharide; egg quality; serum biochemical indicators

1.1.2 "B A e £ 4022 DA B P AE 4R P A
0137 FWCEE R AR 3% ) AR 35 T e AR 2R 34 A
TR, — IR TV D R AL B Y AR SR AR
THELT 55 CHET 4 b RIS L 60 H i, Bk AR
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1.1.3 &M HE  EMT-7300 & & Fi4 A shill &
1%, [ H 4~ Robotmation 23 ] ; IM-B20002 Hi T K
W A A T 20 B R RS I I 4 A FRZA T 5 Cobas
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(i) A BRA ] B M2 2 RIS W e A fk
B AR A R &, T B 2 W ()
FRRAF,
1.2 BHFEIEMEEFR

Fiz HE S5 58 S b 0 X V8 22 4 76 B XS A7 IR IR A
B[R] s M IR 3 T %) A O RE X R T
TSR, AEK10 1 30,17 = 30UEERS R, LSS F
BB BRI 3%, B A5 W00 356 X0 %) T 2 R feE
1.2.1 BARZLR FEREH R B i 05 AR fY )R
FHE R, £ A 61.00% E KK 4. 00% Bk g
6. 00%%H1.5. 00% 4541 14. 00% K1 1. 00% A} |
8. 00% 1 #y (H v 3.50% F Ik, 4. 50% FkiciR ) |
1. 00% IR AL ; HOR 8 3200 (5 H) =22
16. 93%FLHE 1/ . 3. 40% 55 0. 58% F 54 W .0. 75%
IR 0. 56% W B 2 1R . Ak, H KR B AR e >
12. 68 MJ/kg, TR AT 1] 1 kg HeAf H AR RS 000
TU(EPREA) dE4= 2K A 2 000 TU £ D, 20 TU
AeEZ E 20.0 mg 443 KL0.5 mg 4E/EFK B, 3.0
mg 4EEE B, 7.0 pg 4% B, 0. 5 mg IR 10. 0
mg JHR 4. 00 mg iZ RES 40. 00 mg £k (Fe) ,20. 00
mg £¥(Zn) .20. 00 mg %f (Mn) 0. 24 mg fifi(Se) .
1.2.2 #AHRIE A SEAR ORI Y 32 2 R
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Table 1 Formula setting of feeding

ikl W7 2H Ak,
ZWHRIRY  FEREHR+400 mg/kg 235 K 2 BILARY)
ZRERLERY  JERE H K400 mg/kg 435 ML ZBERLIEY)
X Sl R

1.2.3  XEeetE IREF A 40 d,H5 10 d AW
ZM L A 11 d 25 40 d A IEIRER Y

1.3 R AE

1.3.1 4R EZmgRER WK 10 ¢ ik
1.1.2 192 R K, SR JG I 120 ml 70% & B,
7E 90 C/K 5 I F2 B 40 min, 75 AR [} 5
25 UE IR SRS B A I E TR L
bt SR LSRN 5% ER , &K, H 3
BT A IMERR | SRR, & A D R 2Bk
&Y.

1.3.2 B3R L 2R HP -2 %
RAW(HEE, O OERARF T 0 2) ik Wl
AR WifE = 4 T 1k 5 #OK A3 2
B, BARZAEAR R EE L g ¢ 20 ml, $RBGRE
A 100 °C, FREUR R 2 W7 AR BUR A i
U AR B (4 mg/kg) 218 & %5 5 A
(B & P B A X 437 i 3 500) (kT (F
-80 °C ¥l % J& B T -80 C ¥ % T # HL N %
F) 2T BB Gl 10% B4 2R, B
BT R R, AR REAR AR
i SN ARG

1.3.3 FEFCREMALEE R0 5%M 2T HE Y
M P=EEBOTFAR 1 WRs, MR e 5%, B 7 d 2R
1 WER BN ER S &R, EEENERIS, BT
HURE M AN, 25 40 d RRAMEE, 25 I ik 10
ml IfiL, T 10 CVKAE N ICHLEER## & 30 min J5 HIHL
Ay BT

1.3.4 #n I 4rdfe Ty ik
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o Y E P ER BRI, HH T RFERR
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WN My ARG b - 0T SR A5 (TP ) & & I
FIAF (ALB) & it IMIEERE 1 (GLB) & it g ek
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munoglobulin M, IgM) T AR R (AST) i
P AN U (ALT) 5 PE 6l 0 B2 I (ALP) 1
PE FLIR M S8 (LDH) W P HH =18 (TG ) YR FE | &
JE R (TC) W B | v %5 B2 B 2 1 IH [ B ( HDL-C ) &
JiE A %% 3 IR £ 1 B [E B ( LDL-C ) ¥ 2 | i %9 4
(Glucose, GLU ) ¥ J& 45 55 F (Ca™ ) ¥R B F
(Mg™ ) WeBE BB (K*) MR BEE Bl (Pi) M2, HAk
R A5 B 2 B = Ul B A5
1.4 HESHLE

FH SPSS 13.0 Ay Expert #£47 5 22 5081 , Filf /N
M2 Tk (LSD) #EA T4 IR) £ 5 b4, Bl 45
PP EE AR 220K
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2.1 HERESERRY . SHMERYTEZEE
EBF-EEEEMNZMm

3R 2 WLUE 4R35 i Z W H iR 4 20k
FLER Y2 1 5™ FE U v TR IR (P<0. 05) , 43 5]
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HEXT BT 6. 71% 5. 09% , °] BLAE H AR H 20 5 08 2F
FER 7 Z Wy R EE ) | 2 WERLEE P 6 22 AR 5T AR XS 1Y
FREBURARIGE M, 5 XA L, 76 H O 4 5
ISR SRR B Z B HL AR Y L Z L2 W) 1 i 22 4 52
XY S 7 R T W (P<0.05) 30 T 10.56% |
7.72% , WY 4 5 Z W S AL (Rl 1 25 R
B, S5XTRAHL, E H R 5Rm A5 R  £
TR 2 WAL ) () 22 48 7 B 1Y H 472K
=W E (P<0.05) #/m, Z S A 8 m 7
5.09% , Z W H R AN T 6. 71% , Z By FL iR Y4
MZ PSSP A B ) 22 o 2, XHREAR L, 76 H

FRH T SR N AR 35 AR 12 Z i 4 1 . 2 BRI
T 4R FE NS P B R A T I ERA R
AT LI 2 AN Ab B ZH X 48 5T B NG BRI 1 5
M AN H S, 7F HOR s A 25 4R J R ) s | g >4
My e XS (1) 7= B R T, Horp Z2 WM 2 ) A 1 4 T
SR L Z WA Y A S O G S R L, 7E H R
HA A3 BN N 2F 35 4R Bz 22 Ty R4 40 RN 22 W REL B4 184
T ARAFENG IR R BRI R TS, L
Ty LRI 2H S MM HE Y 4 R) 2% 5 | 3 (P<0.05) ,
ARG 0 2540 55 X P R R T
il 2 AT 45 SR AR W) A

K2 4ERESERRDESHBRARYMNEZEBEEGTEMRENZM

Table 2 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on egg production performance of Hy-

line brown laying hens

X R B ER

SRR HERER SRS

PR BRI

A (¥) (d) &) (kg) ) (2) (%) (ke) FHEL
Z IR 200 30 5532¢ 342.3b 184.4b  61.87+1.38a  92.20b 770.75b 2.25: la
ZAH Y 200 30 5 448h 333.5h 181.6b  61.21+1.76a  90.80ab 773.72b 2.32: 1b
Xt HR 200 30 5 184a 309.6a 172.8a  59.72+#2.06a  86.40a 749.40a 242 ¢ lc

[R5 JE AR A A NE TR 7R 22 53 B35 (P<0.05)

2.2 SERESEMERY . SHARMNBEZET
BB R mEHF M

1 3 AT LR th, 7 FURR b 20 0l 5 22 19y R 2
Yy 2B SR MY IR AR 196 2248 7 B0 ™ B |
WA WP A ORI, 55008 IR LU 22 S B W35 (P<
0.01) , Horbr Z2 1y R £2 ) 20 LU 22 R 2 1 20 1952 )

R3 H4ERESEEREY . SHEARYNE=BEELRAENZMN

TEHA G SRR EL, 7 AR 43 50 R 0 22 A 4
Yy Z AR Y B AR e B P R I AR R R
R IR R IR B L, 22 5 B 3% (P<0.01) , £
Py LB D 2H 2o p KL AR ) 2L 11 I B 40 03] B ol e
FEAE 1.8 N EH S 1.2 AN E S, R, 2
FLER DDA L Z2 BRI M 20 0 R 26 R 0 520 o I &

Table 3 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on inferior eggs of Hy-line brown lay-

ing hens
4151 LG R WAL R WEER  WIEEE pe¥icg iy R HAR 0] WA 1L
™ (%) (™ (%) (™) (%) (™) (%) PRI R (%)
Z By 100aA 1.8aA 44aA 0.8aA 28aA 0.5aA 172aA 3.1aA -1.8aA
SR 114bA 2.1bA 54bA 1.0abA 33abA 0.6abA 201bB 3.7bB -1.2bB
i R 140cB 2.7¢B 73¢B 1.4cB 42¢B 0.8¢B 255¢C 4.9¢C 0.0cC

RISV SR A AR /NG PR 3R 22 51 B35 (P<0. 05) ARA AR RS 51 2R 22 5 8.3 (P<0. 01)

2.3 S EREZEHEREY . SHARMIE=ER
EXETMBARIGE N BRI

HiE 4 ATLAE 76 FOR PP IR A= S5 AR B 22
B EBCH) P =2 48 8 S0 i 7 X8 3 ) AR 5 )R JE A
X HEAT BT R, 55 060 B ) 1) 22 57 1 R 35 Z2 R
TeW)2H 5% MR Y 22 53 0 35 (P<0.05) . Z Bkl

FEYA A PR YAl XT IR 3 4L 1 B A i 4y
BOCRART TR A a8 R e g
AR, U EEE B AT, 55X
FHEL, Z WA S 2 | 22 W R 32 B 2 B s 5 B A7 1)
P, Horh W M R W 4 5 X BR ) 22 5 B 3 (P<
0.05) .
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Table 4 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on egg eggshell quality and intrinsic in-

dices of Hy-line brown laying hens

I HFe MR

H H U M4

HE WAL

415 () (%) (%) (%) HILHEL I J LA
Z MY 0.39+0.02b 10.35+0.55a 55.82+2.43a 33.83+1.44a 1.30+0.02a 87.46+7.64b
EZi kit 0.37+0.02a 10.21£0.50a 56.62+2.26a 33.17+2.03a 1.28+0.03a 86.44+8.28a
it R 0.35+0.03a 10.08+0.61a 56.64+2.14a 33.28+2.06a 1.28+0.04a 83.30+8.64a

RISV bR A AR /NE PR 3R 22 5 .35 (P<0. 05) .

24 HEREZERRY.SHERYIEZET
BB FRER M
H1% 5 ATLAA G ZEisil iy, HOR R 2050 s
FBEAR R Z RS | 22 MR W Y T8 2 4 e XS
SR R T IR 2R A R o A0S R
% (P<0.05) & 6.39% , Z2 ByHL B 41 38 ot B 0]
IR 2 (P<0.05) 15 11. 43%.,
x5 HGERESEHEREY . SHERYNE=ZBREBEREN
A1)
Table 5 Effects of crude polysaccharide extracts and crude poly-

phenol extracts from burdock root peel on the weight of

Hy-line brown laying hens

. BT (40 Ji)  KEThb(44 7)) P mEE
20 5]
(g) (g) (g)
Z T Y 1 534.50a 1 742.52b 208.02¢
EZ ik 1 532.60a 1731.22a 198.62b
popiisd 1 532.40a 1 719.09a 186.69a

[FIFVECT bR A AN R /ING PR 3R 22 5 .35 (P<0. 05) .

2.5 SEREZEHERY . SHARMIBE=ZET
BXmiEFERERRSENTIN

12 6 TR, 2% 1 00 2H i B AR BT B
TR R Y 2H 5 0 BRIE] ) 22 52 A8 .2 21
R4 55 08 IR ) 22 S 2% (P<0.01) , 550
HALE , Z RS WD 2H A9 1L A S e (H 22 5
ANRZE, Z BRI YA A A& S R

(P<0.01) BN T 11.56%, 5X%FREAH L, 453056 41
r L BREE 1A A, L MR AR P 4 8
T 4.56% , Z Wy H S P 41 AR &2 3 (P<0. 01) 85 Jm T
11.44% , SXTIEAHLE , 2R 166 & i
L USRI SR TeC & W 5
5 B F A B (P<0.01) 3 A1 T 11.31%,
St HRA I, Z BRI 2R A 1A B
HABEIN T 11.50% . 7. 32% , 2% 5 ¥ ik W B
(P<0.01) 7K, ZEHEEHA Y TgM 75 & LX) IR
W 3 (P<0.01) /& 11.52% , b 228k 42 4 404 i
FE(P<0.01) 55 9. 81% , ZHH AP 20 5 %) Bt (m) 9 22
SARE,
2.6 HEIRESERRY . SBMERYTEZEE
E 3B 1M 75 B AREEE R R

H% 7 0l ST REAR L, Z e Al 2 hE
IR AST IGVERRIL (HE RN, 5X R
A, Z By LR 4 B ALT 35 P B 3% (P<0.05) &
I, BEIR A 11. 54% , Z WA W) 20 1 ALT 15 PR AR
T 2.66%, SXTREAHLL, ZEHEEY A 2R 1R
WAL ALP TEVER S (H2E SR RE . SR
W | LWL W 2 i LDH 3% PR 80 B A BF R
[ EP R SOFNTE PP AT Bt/ R EA 2 ki
[ LDH {EPE 25 N8 3

F6 SERESEHREY. SHERYNEZERTEBOEFFEREARSENEN

Table 6 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on target protein content in the serum

of Hy-line brown laying hens

g3 MigaEASTE MEEEASE EREA SR TgG F i TgA F i TgM # &
(/L) (/L) (g/L) (g/L) (g/L) (g/L)
LR 40.72+2.68bB 21.91+1.76bB 18.80+2.42hB 6.69+0.36bB 6.40+0.39bB 5.71+0.32bB
AR 38.20+3.12aA 20.56+2.16aA 17.64+3.16aA 6.28+0.33aA 6.16+0.29bB 5.20+0.47aA
i R 36.51+5.02aA 19.64+2.87aA 16.87+5.12aA 6.01£0.37aA 5.74+0.38aA 5.12+0.34aA

TeG: GPEFRE I G TgA - GUIEEREE A TgM: SR M, [FIFVEC P IR A A NS P RER R 225 B35 (P<0. 05) A RIS FRER R 22

St (P<0.01)
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Table 7 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on the activity of target enzymes in ser-

um of Hy-line brown laying hens

] A S T A T e T i B e T SR I S
(U/L) (U/L) (U/L) (U/L)
Z MY 240.36+30.12a 12.65+2.15a 155.67+18.24a 615.75+46.86a
LR 243.25+26.78a 13.92+2.12b 153.39+20.55a 617.65+32.66a
it i 244.10£24.20a 14.30£1.65¢ 149.92+12.83a 618.53+44.25a

RISV bR A AR /NE PR 3R 22 5 .35 (P<0. 05) .

27 HERESERRY . SBERYNTEZEE
TG 1M 7E * B AR AE K E B9 %20

H e 8 RIHL, SXTREMILL, Z W24 2 HiH
WAL TG WREE AT SIS T 8. 75% 3. 72% , Hoh 2
Ty RH AR 2 55 0T BR T 1) 22 5 1 35 (P<0. 05) , Z W R
YA ST IRE 22T AR E . SRR 4R TC
WIS Z W R PR 2 ) 1) 25 S AN B 25 S5 0 M L

ZEPHEEIALR) TC YR IR IR 5.72% , H 2= 5 B 3%
(P<0.05), SXIIEAHLL, ZW YA 2 MY
219 HDL-C YR & I T, Z2 AR $2 0 21 5 %) Bt ) 1 22
SR, Z WA A5 0 B R Y 22 5 B 3 (P<
0.05), SXIHLL, ZHH IR LDL-C e FEmk
TR I, Z MR Y20 B9 LDL-C HeJ¥ 3% (P<0.05)
R BRIR IS 11, 64%

®8 4ERMESHERRY . SEHRRYEZBREBME BRI RENZM

Table 8 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on target blood lipid concentration in

serum of Hy-line brown laying hens

g1 I = v el I e i A P G B U BE TSR B A i 1 L T vk 2
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
Z MY 13.17+1.86b 3.79+0.55a 0.91+0.21b 2.43+0.38a
2 kL] 12.56+1.37a 3.90+0.46a 0.89+0.19a 2.73+0.41b
it iR 12.11£2.12a 4.02+0.67b 0.86+0.18a 2.75+0.68b

[RIFNEF G AR AE A R/NE F R R 22 5 8.3 (P<0.05) ,

2.8 HERESHEARY . SHERYNBEZEE
EXBMFREENE.G.FE VB BERERNZN
o I, Sxt AR, Z M it 4l £
FOHEE A CLU Wk B & (H 22 5 oA i 3,
ZEp ML LY 4 2 W R Y 41X 2 A 56 4 X
Ca™ Mg™ K'MREE M T34 BURAER . 5XF -
L, Z B4l Z MY AL Ca™ W 43
B R EHR T 48.98% (32. 65% , H. 22 F il B

(P<0.01), 5XIRAH, ZE MDA 2
PRI Me™ Wk BEmE A 3 (B T E =R
5% A EE, #5000 AL ) KR BE XA R TR B 1
e H3HZERARE, SXTRMLL, 2
FLIRY 4 2 MR IR W 41 /0 Pi Mk B 43 0 41K 17
20. 85% .2. 47% , Ho b Z B AR W) 241 5 % BR Y Pi
WEERARE,

R 4ERESEHRY SHARYNEZEREBMFERAEE 5.8 0 BERENZI

Table 9 Effects of crude polysaccharide extracts and crude polyphenol extracts from burdock root peel on concentrations of glucose, calcium,

magnesium, potassium and phosphorus in the serum of Hy-line brown laying hens

1 AT e Ca® W Mg e K* e {22735+
(mmol/L) (mmol/L) (mmol/L) (mmol/L) ('mmol/L)
Z IR 11.460.21aA 3.65+0.18¢C 0.76+0.16aA 6.62+2.04aA 2.24+0.18aA
ZHH Y 11.28+0.42aA 3.25+0.35bB 0.74+0.20aA 6.44+1.97aA 2.76+0.31bB
it 10.71£0.16aA 2.45+0.23aA 0.72+0.21aA 6.32+1.83aA 2.83+0.26bB

[FIFNECE AR A AN R NG E A TR 22 5 838 (P<0. 05) A AR RS FHE R R 22 5 3 (P<0.01)
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