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Optimization of honey-frying process and evaluation of in vitro and in vivo
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Abstract: Objective Td to optimize the honey-frying process of Huangjing (Polygonati Rhizoma) and evaluate the in vitro and in
vivo activities before and after honey-frying. Methods An orthogonal experiment was conducted to investigate the effects of honey
amount, steaming time, and steaming frequency on the honey-frying process. An electronic eye technology was used to evaluate the

color change of honey-fried Polygonati Rhizoma from an external perspective. The optimal honey-frying parameters were determined
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by a combination weighted score based on the content of alcohol-soluble extracts, polysaccharides, and the sensory evaluation of
honey-fried Polygonati Rhizoma decoction pieces. The antioxidant activity in vitro was assessed using the ferric reducing antioxidant
power assay, 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging assay, superoxide anion radical scavenging assay, and hydroxyl
radical scavenging assay. Additionally, a spleen-deficiency mouse model was established to evaluate the regulatory effect of honey-
fried Polygonati Rhizoma on spleen-deficient mice. Results The optimal honey-frying parameters were 25% honey (medium honey)
by weight of Polygonati Rhizoma steaming five times for 3 h. The optimal chroma of L*, a*, b*and E"» for the process were in the
ranges of 42.400—42.900, 8.400—8.600, 18.300—19.900, and 46.900—47.800, respectively. The activity tests in vitro showed that
both honey-fried and raw Polygonati Rhizoma water extracts, as well as their corresponding water-soluble polysaccharides, had certain
iron-reducing abilities and scavenging effects on DPPH radicals, superoxide anions, and hydroxyl radicals. The antioxidant activity of
honey-fried Polygonati Rhizoma was significantly higher than that of raw Polygonati Rhizoma, with honey-fried Polygonati Rhizoma
polysaccharides showing the best antioxidant activity. The activity tests in vivo demonstrated that compared to the model group, spleen-
deficient mice intervened with honey-fried Polygonati Rhizoma showed recovery in body weight, thymus and spleen indices, and
spleen pathological damage. Serum levels of motilin and interleukin-1 increased (P < 0.05), and the contents of glutathione, catalase,
and superoxide dismutase in the liver were partially restored (P < 0.05), while malonaldehyde content significantly decreased (P <
0.05). Honey-fried Polygonati Rhizoma showed superior regulatory effects on spleen-deficient mice compared to the raw Polygonati
Rhizoma, with honey-fried Polygonati Rhizoma polysaccharides exhibiting the best regulatory effect. Conclusion The optimized
honey-frying process for Polygonati Rhizoma is stable and feasible. Honey-fried Polygonati Rhizoma demonstrates antioxidant activity
and regulatory effects on spleen deficiency, indicating its potential as an antioxidant and immunomodulatory agent. This study provides
a theoretical basis for the development of honey-fried Polygonati Rhizoma-based traditional Chinese medicine, health products and
foods.

Key words: Polygonati Rhizoma; honey-frying; antioxidation; spleen deficiency; electronic eye technology; polysaccharides; motilin;

interleukin-1p; glutathione; catalase; superoxide dismutase; malonaldehyde
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Table 1 Lo(3%) orthogonal test factor level, experimental design and results of processing technology of honey-fried Polygonati

Rhizoma
RS A% Bh CHK DEH) L a b* E'w BEWI% 28E% SMPERRIES  2EER
1 15(1) 3(1) 4@ (1)  45.114 12472 25105 53114  70.62 5.39 1 40.97
2 15(1) 4(2) 5(2) (2) 42841 8573 19.392 47.800 67.72 5.78 5 74.19
3 15(1) 5@) 6(3) (3) 41510 9.324 18691 46.469  65.88 6.26 3 66.48
4 202 3(1) 5(2 (3) 43232 8.806 20.811 48782 73.14 5.57 4 72.40
5 2002) 4(2) 6(3) (1) 37550 9.447 12510 40.691  68.68 4.99 2 35.71
6 2012 5() 4(1) (2) 42191 8.768 19.848 47.444 7256 3.98 3 27.88
7 253) 3(1) 6(3) (2) 42002 9.157 19.636 47.261  70.62 5.67 3 62.30
8 253) 4(2) 4(Q1) (3)  43.186 9.025 20562 48675 7150 5.83 4 75.11
9 253) 5(3) 5(2) (1) 42407 8.457 18304 46.957  70.28 6.46 5 94.48
Ki 18164 175.67 143.96 171.16
Kp 13599 185.01 241.07 164.37
Ks 231.89 188.84 164.49 213.99
R 9590 13.17 97.11  49.62
Fz2 EXRERBRRIMAERIESFERECEITENTEE
Table 2 Scoring standard of appearance traits and chromaticity score range of honey-fried Polygonati Rhizoma decoction
pieces
MR o —— _BERES :
L a b E'an
AR BHE, PORE, BEY—, YIIALE, RHER 5 42.400~42.900 8.400~8.600 18.300~19.900 46.900~47.800
HAREHE, PORE, FEERY—, VIR R 4 43.100~43.300 8.800~9.100 20.500~20.900 48.600~48.800
IR, POFEGERERG, FEEAY—, VIIALE Mt 3 41.500~42.200 8.700~9.400 18.600~19.900 46.400~47.500
ARG, POEBGRESA, FEAY—, YELLE, FHEE 2 36.400~37.600 9.400~9.500 11.400~12.600 40.600~41.000
ShREEEE, POBFEE, BIEAY—, VIILEE, FHRE 1 45100% 0L 12.400% VA I 24.100 % VA 1= 52.600% LA I

00 0 I

&1

TRERIZERBIRA N

Fig. 1 Appearance of Polygonati Rhizoma decoction pieces with different honey-fried degrees
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Fig. 2 Appearance of raw and honey-fried Polygonati Rhizoma decoction pieces and corresponding electronic eye powder

appearance
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FEAEAG, BUEIREE, SARBE ML wi, AH TP
a5 3. 44, VBSOS VRO B ss—, SRR
T BTG B i AT RSB 1 W
RS2 KEAHTT o

225 IERWITERST BT RELAVE
SERNER 1, HEMERIE 3. HE 1 HW
SIRTRIAL, AR ZE KN R R R R T ) A
C>B, W ESIEER (K3 mlx, EEHE
R Z8 1) R B0 e A GO, 78 IR T 52 e A X
No BRE BT ST MR, R4 E Rtk
Ml T2 N AsBiCa, BIEEE (R HE NI
25%, #&% 3h, &K 5 K.

®3 EXREAES

Table 3 Orthogonal test variance analysis

HERE  MWEFHM  BHE FIE EEM

A 1533.977 2 2 3.1791 T
B 30.594 8 2 0.063 4 T
C 1746.258 8 2 36191 I
D (%) 4825175 2

22,6 EXBAELZWULRLE  WHRE &L
TR, BRSO, fr 100g, 3L 3 4,
2 “2.2.57 TN G 25 SRS M| T 2045 3 i
FEE X RO R, Bk “2.2.27 M1 “2.2.37 B
RIS I E RS EE Y S B RS R, I
TZME “2.2.47 TR JEEAT AN IRV 43, THEH
LEEVPSY. GERNE 4, LA TN 96.70
(RSD N 0.64%), At IEAC 5085 4 1,
VEIAPLE I BREE X T A8 AT,
F4 BIERBER

Table 4 Validation test results

RG-S BVETER L% ZH% SPPERIES 45185

1 71.68 6.53 5 97.55
2 71.05 6.44 5 96.51
3 70.61 6.50 5 96.02

2.3 ERERBRFIMIELEETAR

230 ERFOEMAEBRRKITRAHIE 2 AIFRE
B AR M ) T2 B A5 AR BRSSO O R
R, 010 fEEAK, FERSEH 1 h, SR HBOER,
PR RS NK AR 1h, &I, &I, Hk
WA, WA AEZ 5 50 mg/mL BOEREGR, 43I
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HIRAF R E (0.5, 1.0, 2.0, 3.0, 4.0. 5.0
mg/mL) FFERKIRIR, &H.

232 EKBOBAABREZ BRI S 50
PR B B e 0 ) T 25 P49 B 5 BORS R0 AR BORS TR
FoEg, MRYEURE AT IR OEN, N 12 %
K, 80 CHUKIREH 2 &k, &K 2h, M, &
2 RIEWR, WRARZ/IMARR, IR RIA 4 f5 &
TKCEE, #E 12h, 2800, VOEIKEHE,
K Savage VEIPIBREE 1, BT, BT IEIWCA S
AR, B2 MRS, FE4 B A R ik
JE (0.5, 1.0~ 2.0, 3.0, 4.0. 5.0mg/mL) (KR
AR, &

233 BRIGJR IMEDS Sy RRE B “2.3.17
“2.3.27 TN B HRE L AR B KSR B B £ R

W5 0.5mL, I 1% FAHIBIR 67.5uL, 50 C
K, B 20min, MR, WRIKIIA 10%=
AR 0.1% = F ARG, BEIRA, LK
REFEM AT AT, 443 C NPT IR, HE
AT 700 nm AMERES 4 85 (FHFATIE 3
PO SR WE 5 fion, EREKREN 05~5.0
mg/mL I, 35 B R AE SRS K RIS FE AR X B 2
PER BRI JF A A R TR, Hod, R
KR, KRR 1M T ARk . 4B
fE5 5.0 mg/mL B, K BEREZHE. B IERIKIE
W AR 2 AN AR BEOR K SRR Bl SR 73 433 R
0.7040.08. 0.2620.06. 0.19£0.02. 0.16+0.03.
FEFERE A 5.0 mg/mL N, ZE4 RS 2 RERE I
Bk i s (P<0.05).

RS ERERBRERNDVELER (Xxs,n=3)

Table 5 Determination results of iron reducing power of honey-fried Polygonati Rhizoma (X £ s,n=3)

1l BRIRE 77 (A)
0.5 mg-mL™* 1.0 mg'mL™? 2.0 mg'mL™* 3.0 mg'mL™? 4.0 mgmL™ 5.0 mg'mL*!
YA % C 0.68+0.15 0.94+0.22 1.20+0.56 1.61+0.53 2.37+0.42 3.0940.75
BN KPR 0.1140.09 0.15+0.12 0.21+0.06 0.23+0.07 0.24+0.04" 0.26+0.06"
HE TR KR 0.05+0.03 0.06+0.09" 0.08+0.02" 0.11+0.06" 0.1340.05" 0.16+0.03"
EPEVES 0.10+0.10 0.18+0.05 0.27+0.09 0.36+0.06 0.51+0.03 0.70+0.08
E v ED 0.07+0.50 0.08+0.03" 0.09+0.81" 0.13+0.16" 0.15+0.06" 0.194+0.02"

S5 RS2 PR "P<<0.05 *P<0.01; 7 6~8 [,

*P<0.05 *"P<0.01 vs honey-fried Polygonati Rhizoma polysaccharide group; same as tables 6—S8.

2.3.4 DPPH H HZEIGERAESTMEDS 55 7K %0
B “23.1742327 BUNER A LR KR X
FHI. 2 AT S 1.5 mL, 43 BN JE/K £ BERL )
BRI E N 0.07 mg/mL [ DPPH %7k 2 mL, &
IRA), WG RN 20 min, FHEEFRCE 517 nm &b
) AME (4)); AUKREFER AT AN, 4 EILA
Ao: #KAE DPPH N R4, 4 HICH 4 121
A () 1M DPPH IiERR%, M4 FATIE 3
W SERUNFE 6 FoR, HEAHR C 1EEIRE RV,
X} DPPH H HEEMIE R O 90%. 1EiEHK

* 6 EREN DPPH BHEBMRAE

5 0.5~5.0 mg/mL B, 5% BRE R AR SRS /K
e HSH B2 Wi DPPH H H I8 (135 BB A A R 2
FETF e . MR EIKEN 5.0 mg/mL I, R EHREL
Wi BRI AKIRI. TR 2. AR KRR
X} DPPH H H MG RR 308 (76.87£2.13) %.
(74.98+0.38) %. (13.50+0.21) %. (25.89+
1.61) %, o, DLEXWORE Z 4% DPPH H tk
10375 R e 7T ok o
THBRF =1—(4;—A4:)/Ao @)
AR B B i EEERRAE el B 250

MELR (Xts,n=3)

235

Table 6 Determination results of free radical scavenging ability of honey-fried Polygonati Rhizoma (X £ s,n=3)

i3 DPPH B H5:7E Br %/%
0.5 mg-mL™* 1.0 mg'mL™? 2.0 mg:mL? 3.0 mg'mL™* 4.0 mgmL™ 5.0 mg'mL™*
e FRC 74.34+0.43 85.80+0.20 86.01+0.58 86.08+-0.08 86.21+0.21 88.21+0.21
ERERKIEW 16.61+0.797 28.90+0.22 51.94+1.76 64.59+0.67 73.15+0.34 74.98+0.38
ARG K BRI 9.41+1.03” 9.41+9.19"  10.27+0.92"  16.58+0.86™  21.38+7.35"  25.89+1.60""
EPE Y ES 31.24+4.99 56.80+0.65 75.74+0.26 76.66+0.81 76.68+0.13 76.87+2.13
ES Vi E 4.25+2.50™ 7.27+0.43" 8.63+0.81™  11.25+0.26™  11.31+1.96™  13.50+0.21"
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mL 0.1 mol/mL Tris, AN 114.5 mL 0.1 mol/mL 5
R, /K FRREZE 500 mL FCHH] ik Tris-HC1 22 ¢tk (pH
8.2), MHIKEHEIREL “2.3.17“2.3.27 Wi N &K HK
AR IKSEW) S A L 22 B 0.25 mL, I 1.85
mL Tris-HCl 2200, 25 ‘C/K¥ 20 min, FHIA
0.125mL 2B =M (25mmol/L), #k%E/Ki¥ 5 min,
FINA 0.25mLHCI (1.2 mol/L) &1k M. FEHR
ACI5E 325 nm Ak A {8, iEHN 45 DAAi KBRS
NI, AN Aos SRR EAR2K =By iy
B, AHICHN 4 #%38 () HHEBEHE A %
PERRER, BHFATIE 3 R, gRNER 7 P,

TE BRI E N 0.5~5.0 mg/mL I, &4 MRS A4 3
REKPEH . 2 hEH A ] B IS PR AN [FRR B T
I SRR FEAR D 4 &R BN 5.0 mg/mL K,
ER NG ZME . BXOERKIER. AR, &

R K BRI R YT B T IS B 43 il R (35.65+
0.77) %-. (30.05£0.89) %. (27.34+1.39) %.
(21.68+1.78) %, Hr, HKHHE 2 PR HEEN &
TFIIE R

2.3.6 FEEBESERREEENT REEIE2.3.17
“2.3.27 TN E K HRE . A TERE KSR AR N 2 R
W 025 mL THAE S, RKKMA 0.25 mL Bilig ¥
2k (9mmol/L) /KR £, (9 mmol/L) F1 0.25 mL
T E A (8.8 mmol/L), ¥ IRA G E T 37 C
/K 30 min, FHEGFRACIE 510 nm &b 4 15, dHM
Ajs AZKARE R AT AR, A EI1E8 4o; 4lK
RELEMENT FAH, AEHICH 4 DIgEAER C
RBE T IR #5820 (2) THER L B R RTE R,
REHPATIE 3 k. SR 8 P, (EFERE
4 0.5~5.0 mg/mL B}, 55K SRS AAE BORS /KSR

®7 EXRRREENETEHREBRENDMNESR (X£s,n=3)

Table 7 Determination results of superoxide anion radical scavenging ability of honey-fried Polygonati Rhizoma (X £s,n=3)

AT T H HE R %

2H )
0.5 mg-mL™* 1.0 mg'mL™? 2.0 mg'mL™? 3.0 mgmL™? 4.0 mg'mL™ 5.0 mg'mL™*
YA % C 40.92+0.85 42.96+8.45 48.30+6.68 55.25+1.38 63.63+3.04  86.23+1.01
ERIFORKIRE 19.74+0.53" 22.36+4.29 25.30+2.47 26.26+0.32 27.80+1.48 30.05+0.89
AR KB 12.46+0.15"  13.45+0.48™  15.84+1.42™  1931+0.67™  2220+1.26" 21.68+1.78"
EP SV ED 28.36+4.80 30.12+5.41 32.21+2.29 33.13+3.59 3411+1.91 35.65+0.77
E v ED 15.78+2.25" 20.62+0.48" 22.59+0.46 24.86+1.67 25.67+1.89 27.34+1.39"

*8 EXRRBAEAHEBMRENMNESR (Xts,n=3)

Table 8 Determination results of hydroxyl radical scavenging ability of honey-fried Polygonati Rhizoma (X £ S, n=3)

FEAE H HHEEE BR R 1%

A 0.5 mg-mL™* 1.0 mg'mL™? 2.0 mg-mL? 3.0 mgmL™? 4.0 mg-mL™ 5.0 mg-mL*
& C 11.38+4.93 17.15+4.22 25.47+4.58 36.50+3.84 66.55+0.90 99.83+0.10
ERFRKIER 16.75+£2.97 17.22+0.65 18.56+2.19 23.16+2.33 25.80+0.90°  27.82+2.07
AR KRR 3.22+1.54™ 3.67+3.17" 474+266™  10.05+1.51"  12.03+0.96"  12.59+4.50™
EPE Y ES 17.51+1.78 19.17+4.00 22.30+4.00 29.15+1.46 43.13+0.75 44.89+1.28
ESN i E 6.19+1.85 6.23+0.67" 8.36+1.91" 10.64+2.47  1212+2.16°  14.20+0.97"

2R SR H SR G PR e IR . R R
FE5 5.0 mg/mL B, R BEFEZHE. &K ERKE
W RS 20 A TR K SRR R 2 R 2 13
BR300y (44.8941.28) %. (27.8242.07) %.
(14.20£0.97) %. (12.59+4.50) %, Hrf, ZEH L
B2 REARENERERES T HRSY
(P<<0.05. 0.01),

24 EXRERMBERENERERECRERIBT
YER#R

2401 /DNEAEAIENT K252 HEPE Balb/e N ERIGA

G T LR, FFREIRE (25+£2) C, %
FE (50£5) %, 12 h JGl/12 h BIELE, HHX
K B SHVIENEETE 7 d JE 4 AR, B
R, ERBEKIEE S IGHE (1.950. 0.970
g/kg) A, HETRE RS = ()& (1,950, 0.970 g/kg)
H, EXEKZHEE. UIE (0.800. 0.400 g/kg)
H, AR 2R (K& (0.800. 0.400 g/kg) 4,
BE A4 X HE RN R 2355 €0.100 g/kg) 41, 418 K,
A 2570 B T RO A AT A S IR AR 24508, SR T
RIFA—BARRE N R E. BReidas, Hak
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H/NRIR T ig Ti5M: (10 g/kg) YLK H LD
AR, ESLIERE 15d. MG 8 RITUR, %
B ig LIRS ZG IR, X IR RIS
U ig AEFRERK, HEBAZ T do HXTHRAMLL, &
/N BRUE R0 1 I HE R SRR . AR R I L
VUMBe okt isdaFLHE. RSN BESEIEIR, R UG
BRI .

242 MEWUE RkGZiE, FrE /MR
K 12 h, FRAREE S M HREREUM, K IREAE 4 C%%
R BA 3 500 r/min &0 (B03F4E 8.8 cm) 15 min
F I35, %5 B T80 CUKFHRAE, FFl,
SRV i A B ZEL R, /0N 0o B 53 U 8 3 T g o 2L
A, MK AR T I 2E, FRE R, AR
TEENBRIEAE R, B T80 CUKFHRAE, R,

U2 16 = R A/ R

243 GitEat ARSEIREIERA X +s £R,
KA SPSS 23.0 #4317 45 1+ 0 M1 3K A Graphpad
prism 8.0 B AFHH T4 K. LA P<0.05 AZEFEE.

2.4.4  NHEREAR L /N BRI B R UE 2R HE 20 e e

(1D XP/NRAAT RN 580K 9 Fir,
LR, BN R R B ERIK (P<
0.05), HAKM/NR ig FIEM L L IR FFLE
LSRG A . RIE R . T8 98 S5 i 78 1 B R RE IR
FKPERIER ST . SEAAML, SAZH/ N R
M5 RIFUEAE T EIA A RIS, H2—
SEMIFEA . SLI S 15 R, KA EA /N
A B SRR 2 A L 3 3 i (P<<0.05. 0.01),
He, BEXREEEZEEREA D RAREEE ST
HARMH (P<0.05).

(2) X/NRAESSFREEI . mER A, 5
X REZEAR LE, B 2 /)N BRI R J5ORN R AT 48 08
EIEC (P<0.05), RHBHE T EU/NRHUE R
REPRAK. SARERIAHAHLL, #2525 4/ U AR T 2oR
MR FEECAN [FAR BE VK S 5F 2R AR O, Hd, &
5 T KE 22 Wl v 771 2 A K /) BB R i B0ORD AT i 4
[ A R R T A R 4 (P<<0.05)

R9 EREBWEBEDRERE. MARERMMBATIERNZE (X£s,n=8)

Table 9 Effects of honey-fried Polygonati Rhizoma on body weight, thymus indexes and spleen indexes of spleen deficiency

mice (X+s,n=28)

13 Fiilhevs R g i i JUR Pk 8 0/
(gkg™ 0d 5d 10d 15d (mgg™) (mg-g™)

payict - 20.36+0.20 23.74+0.90 25.24+0.46 26.84+0.42 2.36+0.20 5.30+0.43

it - 2046+0.41 20.98+0.27° 20.15+1.70° 18.18+0.60" 0.47+0.04" 2.95+0.29™

A RS S 0.100  20.03+0.80 20.07+1.65 20.58+2.44  21.30+1.77* 0.89+0.22* 4.34+0.42*

BRFRKIEM 1950  20.294+0.83 21.194+0.68 22.774+0.74* 23.26+0.70% 0.78+0.28%* 3.76 +£0.50"&

0.970  19.94+0.43 20.84+1.72 2096+156  21.12+0.83*& 0.65+0.22%&  3.25+0.09%

ARG KA 1.950 20.12+1.03 20.69+2.27 20.89+1.31  21.48+1.05*¢ 0.59+0.06% 3.274+0.13&

0970 20.36+1.11 20.38+1.21 20.66+156  21.08+0.98"& 0.50+0.10% 3.23+0.20&

EP &N ES 0.800 20.36+0.92 2225+1.76% 23.78+201% 2522+2.42% 1.29+0.26" 4.10+0.70*

0.400 20.12+1.03 21.93+1.03 22.18+1.38* 2250+1.88% 0.92+0.42* 3.40+0.09%

HEHREZ B 0.800  20.03+0.47 2059+1.07 22.75+1.71* 23.53+1.99% 0.71+0.19% 3.58+0.45%&

0.400 20.724+0.76 20.63+1.40 21.98+273  22.48+1.96"& 0.6440.16% 3.4140.69&

XA R "P<0.05 P<0.01; SHRALE: P<0.05 #P<0.0l; SEKEEZHEFRALE: 4P<0.05 &p<0.01; £ 10 [H.

“P<0.05 "P<0.01 vs control group; *P<0.05 *P <0.01 vs model group; *P <0.05 &&P <0.01 vs honey-fried Polygonati Rhizoma polysaccharide

high dose group; same as table 10.

2.4.5  E TR /N BRI RN i Ji 4H 2R T A5 1
SO R AN RO AR . PRI 4% % 5 H R
HE G0 5 W 8220 2305 B 22 AR AL A 0L - &5 SR an ] 3 B
N, SXTHRALAR L, AL /N R AT A A R
Bl NG, I RBZE 4005 7™ 2, Ik A0 k2> Cn
Tk PR, SHEAAMLIL, #A2HMF bR A
/IN BB £ AT i 20 SEAR R I, Ik L 4 A 4

LIS, ZXTLERIRL ERIOE 2RI R AR
. SO, BN R IR S
Joi S R ASR) ELB 5 AR T, i e A 94 R L A AR 1
HEERD> (kPR ), SEMAMLE, %42
20 /I B i B BB R /N BRAR TR, R S 4 4
%, DVESERZ AR IR . HIE
FERABORG ORISR 20 A ot L T 22
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JIRIE

it | (pore

24 g LTSRN, , 84
papiGy R A RS R HORE KRR R HREKIRIR
e 7 IR
JIRJE
Jikg fig
\ ¥
- == _u,
AR KPR A K SR EPA v EZ ESS Vi ED CN VS CN Y ES
fe R I &= Bl I &= v (i

3 BEBE. BOBR4EZN H&E FRIEBYIF LR (X100)
Fig. 3 H&E pathological sections of spleen and thymus tissue (x 100)

JE R 51 PR/ B S e 3 B B A

2.4.6  ESHORE OB AERL )N BR LR A B R T
HIIRA IL-1 KPR m B B OME 4%
ELISA 77 &0 i B e /s BRUMLIE H B 3h & IL-1B 2
WK, g5k 10 fion. S5xPRAML, BEE
EARL/IN BRMLIE B B 2K B3 PRI (P<<0.01).
ERRIAMLEL, FA 20N RIS B B s R KF

AAFREWRE, #XIRKIRR TR ER
WORG Z MmN R A 2 P B A Sk R A
SAREAEFR R, Hd, BRI 2 O
e 2R AR B, 3o (65.5445.26) ng/L
F1 (56.60+2.98) ng/L. VLK HAE 20 i r 4L
SRR/ R E A RS BT AR ERZ
PEEE4 (P<0.05).

£10 ERERMBERER)DBRMEPAREFENE. IL-1p KEMAFLEL D SOD. Cat. BHPHEA. AZBKFEAE
Mg (X+s,n=8)

Table 10 Effects of honey-fried Polygonati Rhizoma on levels of cytokines motilin and IL-1p in serum of mice, and levels of

SOD, Cat, glutathione and malonaldehyde in liver tissue of spleen deficiency mice (X £ s, n =38)

i FEE/ EEIEN IL-1p/ SoD/ Cat/ A H RS [t
(gkg™ (ng'L™") (ng'L™H (Umg™) (Umg™) (umol'mg™") (nmol'-mg™)
i - 76341633 18.88+028  12.86+1.46 77.40+11.10 181.09+18.70  0.44+0.16
| - 47954177 6.50+£1.98"  5.3840.09" 41.40+6.67"  92.09+7.49"  1.61+0.13*
FhHp RS S 0.100 59.74+£3.97* 15.17k1.44%  755+1.17% 52.75+1.65% 128.81%£10.05%  1.08%0.14%
ER BRI 1.950  56.60£2.98% 13314£2.09%&  6.83+0.617& 52.71+4.73% 102.98+4.18%& (.8140.25%
0970 54.96+7.90 1096192  6.01£0.50% 4687+2.82% 97.99+236%  0.85+021%
EPE Y ES 1.950 65.54+526" 16.51E1.27% 1027+1.87% 62.94+1.16" 154.52+16.19% 0.69+0.11*
0.970 53.70£11.71% 15.9242.88%  9.99+135% 61.78+8.64% 130.33£13.97% 0.7540.12%
A FERE K BR 0.800 52.42+7.19% 12.800.07%& 67641527 48.95+8.84% 106.31£27.79%  1.2840.14%
0.400 4845+11.03 12.74%233%  569+181 44.85+12.06 98.13£12.78  1.4440.23
EEyy ES 0.800 56.25+3.61%% 13.45+1.96"& 9554+0.17% 57.75+0.65'% 138.81+=16.05%& 0.82+0.17#&
0400 53.92+6.74% 1233+£0.81%  9.14+£026* 57.01£0.40% 127.75+21.10¢  0.85+0.03%
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X ARG, B SO AN R s IL-18
KT RERIL (P<0.05). SEAIHMEL, %4724
/N RUMTE T IL-1p KA AR T, Hd,
R WRE L PSR A RS 2 B -
1B K45 (16.51+1.27) ng/L Al (13.45+1.96)
ng/L, H¥EFHRB KRR EFRIREL. 2xfthnr
W, EESCHR ZPE RIS BN R IL-1p R E
YRR T AR il B 2 m 2 4
2.4.7 ESERRERE /N IE4L 2% SOD., Cat,
B H IR AT (e RS S AR U2 23
il 100 mg, AN 9 fi5 5 AR BE AR /K il £ i 10% F12H 27
BIMGH, 1E 4 C2A4F R LA 3500 t/min B0 (B0
12 8.8 cm) 15 min, HU EByEW, 40z AH Nk 7
SRR, K42 SOD. Cat. e H K
JN . AR 10 %1, SxTHEALAH L, R
HIFEH SOD. Cat KA H AW J1B#AK [(5.38 £
0.09) U/mg, (41.40%6.67) U/mg, (92.09+7.49)
U/mg, P<<0.01], FHIMLEE] 518/ R AR
A RO R HLAH RSB S T PRI . B R R
TORE KIS AR N, 2 BEEAT T HUG, &40/ ROFFAE
H SOD. Cat & &MEH KIS 1A A FRIFRERE,
For DL 5 TR 2 Ml AT B AL (P<<0.05). T
TR REIR, S5XTIRAIAHEL, BN RO
A omEEREETE [(1.61£0.13) nmol/mg, P<
0.01 ], 2552 B A v] 512/ SRR P9 R AR S AL R
RNFHFEAHRE EESES TR, SEKE
Ko AR TR KIS FOAR KT LI 2 AT 70
H AN R T R A AN R AR,
o, S HORE 22 W R R S BT AR R R
T 56.9%, XFLURIAL, B B 2 BEALN LR /N B
JHIE TR — g T = B B HIER (P<<0.05).

3 e

TR 24 5 52 i 5t 25 & 24 M A M o 2 R
Bt TEAR . WRIE S MR AR A0 A B B M A2 B
K ANAE BT, AHIX M I7 NI R, 2584 S
FEREME DARAL, M) A 7 8L “ORId” 54 s
I ST R R A R0-211, 20 4D 60 4EAC, BEH AL
R EEARM KR, HFAEIFEAN ZCR A
TR & B S A AR 2 R
BT R MAMIRIE, @RS T2V E 2, M
MHPRR R BRI 224 AR R, 586
KHERH M SRR E A (BT, 7
B WTE) W IUEEOR ARSI AR, Rk

SR A, R FUAN R ZE B R LA TR,
B R SR ZE e Ak . AP A
T EBARME 3 P2 BREEURIRT S AR E,
R R B 5 TR M T S B 2 a3 AT A G 4
BT, SEREIRERSIE. R B SRR, B
P& 2 EMEASC. AEE PR FIREA
WA Z PR AT GBS EZR D &=
AR, S5 RRIKIEERE B BEE TR B
ML RN SRS 0O E 2R EEM. A5
FORE L IRBOR 51N “ ZR 247 ks B | T2,
KAIERTZ, DAEEMER Y. 2S5 E R EX
BT MR VT 73 B 46 IO 23 9 R Fr
Pade tH B 5 RS I AR T 2R (hE) HE
NERE RN 25%, 785 5 IR, R 3 hy &ET
SIS LT 42.400~42.900, a*: 8.400~8.600,
b*: 18.300~19.900, Ew: 46.900~47.800. AHf5t
DA & A0 77 SO0 B 1T 3RS 3 5 IO B th AR
IR N AR G, FE T m “ B
BT, IR F DUZI A W7 B S ORI M AR S
I EIEE, IR IO R R RfE R AR T
ERR A —E R KR .

WETER A, SRS AR KSR S SR I35 e o
BEARUR R Sy ThRe, BAPUE. Pussy S48k
FHR628Y, ZpE ks £ AV RSy, KEDFT
TR, HAEZHET 225 UR TR . g, R
REDIRE. AALPIESE 2 R AR R, A PUE.
FRfpE. PR . PRS2 P
PR, CBYTARRL) 108000k “Z82, HAENMA
MR, BT, A/RFGER” P91, SR AR i Lo,
PR _E b 25008 P . BARE SR, BRS¢
i A 3R RAW264.7 4l /7 B VR 20 i 7 ke
53U NO fe /155, 3 Ref] G2 i AL /N B IL-2.
FIR PR FE R T--0. (tumor necrosis factor-a, TNF-a) 5
G R 1R RIS, AT AR MBS, A LR
JUI K SV S A A e 7 DPPH H HH2EE FR i
JIRER G, WK AN B RS E S R
J SOD V& /) 4w, TN S 3 PRAIKB031,
HAT, XI5k ] i A S S B T AR AT
ZAET T A S LA T, T S BEOR A O
PERE S M ARIRNARIE o A R B L 2 TS %
KIEREDUR R YRR T, S5 RERN, ¥
FEE K AR RE /). 5% DPPH H H%&. @5
BB 7 Atk | IR EH, Hdr, DIER R 20
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PTG TR . EH IS OKIRYD. 28 X
R /N BRSO B A T IR IR i B A1 DA A B
P I A A FIRE RV AR s 5 LR /) BRI
EHEBIER. IL-1B 7 W R I FEACRA [RRE s X
JIR R /N BRI P 2 AL g A IDE H IR . Cat. SOD K74
CREE RN RERIARIER, K, DIER R
W2 BRI AE e FHBEAT I, SRS
Hil)e, Prat L e e s A G o, LA
NG 2 WAL fe e, RN B8 A ORGP K 2R )
I RAEAR N ISV R85

AT FTINAT A= SRS O 22 6 o O
8.89%, i T2 MU i 15 B B A RS R 20 ot
HOHUNEN 6.49%, X5 KEMFRBEEHEZ
B B PR A — B B2-331, A i I A/ B
IR R A T o) A S R Y B I S AT
P, SERER, AR TR 2 0 R N B TR T
YERAR TR sk, VB2 085 B, 25%00%am
WoR, HENNX — I RS K 20 g b 2
B AT RE . MRS RSB VIR T
T 72 SV 6 S B0 2 4 i ol 452 49 /0 BRI 30 118 £
PFAERN S, 1ER S % K5 2 ME s 2 S e A
BAA K o Ty 7K BREFBIRE TR I, TR LIS,
TS 20 T DAE — s RE T AR THA A ks A it
AAiEYE, XA Re S HOIN T AR R R 22 0 R op
RET BN, PHEH RN ZH-EEENEEY
() H I8 ER 35 0% o Li S BSWE F R I RS 28 1) f5 Bt
FALIE ISR, 5280 S 2 58 R0 i) & EEAN IR
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