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Optimization of processing technology of wine-processed Polygonati Rhizoma by
combination of Box-Behnken design-response surface method and AHP-entropy
weight method and comparison of efficacy before and after processing

SHI Shuang-hui, WANG Meng-lin, WEI Xiao-tong, MA Si-yuan, HU Yu-feng, ZHANG Jing-qiu, WANG Hui-
nan, CHEN Meng-yu, LIU Qian-qian, WANG Ying-zi
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract: Objective To optimize the high-pressure steaming process of wine-processed Huangjing (Polygonati Rhizoma, PR)
(wWpPR) and determine the best process parameters, and to study the irritation, immune regulation and hypoglycemic effect before and
after wine processing. Methods Taking the moistening time, steaming pressure, steaming time and stewing time as investigation
factors and characteristics, polysaccharide, diosgenin, water extract, alcohol extract and S5-hydroxymethylfurfural (5-HMF) as
investigation indexes, the AHP-entropy weight method combined with the Box-Behnken design-response surface method (BBD-RSM)
were used to determine the processing parameters of wpPR. The irritating effect of PR before and after processing was evaluated by
rabbit eye irritation test. The immunosuppressive model of mice was established by intraperitoneal injection of cyclophosphamide, and
compared the effects of PR before and after processing on immune regulation. The model of diabetes mice was established by feeding
high fat and high sugar diet and intraperitoneal injection of streptozotocin, and the effect of PR before and after processing on
hypoglycemic effect was compared. Results The best processing parameters of wpPR was moistening time of 5 h, steaming time of

1 h, steaming pressure of 0.06 MPa and stewing time of 7 h. The results of the pharmacodynamic experiment showed that raw PR was
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irritant, the irritation of wpPR on mucous membrane is weakened. The effects of wpPR on improving immunity and lowering blood

sugar in mice were stronger than raw PR. Conclusion The comprehensive score of wpPR pieces was higher, the process of wpPR

was stable, reasonable and feasible. wpPR prepared by this process can reduce irritation, enhance immune function and hypoglycemic

effect, which provided a reference for the processing technology research and clinical medication of PR.
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Fig.1 HPLC of diosgenin reference substance (A) and wine-
processed Polygonati Rhizoma (wpPR) sample (No. 19 of
BBD-RSM test, B)



- 4470 -

¢8R 20236 7H $54% B 1438 Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

[ 5 FE N Y=3.738 4 X+23.256 0, R*=0.999 3,
SRR EHEHICIE 1.71~16.80 pg/mL T
FARUME LM R R R AT .

235 REEEHE O “23.17 T NEH BN
B A, IR “2.3.37 TR ik &R 6
s e, 1H5 3 RSD HN 0.75%, R
ARG R AT

23.6 HEEMFEER K E BBD-RSM {54 19
SIERAE R 6 4, % “2.3.27 TR ikl &
BER AW, HEIE “2.3.37 TR (i S I s e T
L TR R T E 2 EUK) RSD E N 2.10%,
HEMERLT.

237 FRUEMEES FEEFE BBD-RSM 54 19
SRR R, % “2.3.27 TR ik A0R
AT, TR “2.3.37 TUR AR IE I & SR
0. 2. 4. 6. 8. 10, 12h #EFE, MsElgmt, 5
H RSD 1H A 1.81%, KM MIERAE 12 h WA
% RUFMARE .

2.3.8 fiFEEURFEESR WOENMER ST TS E
) BBD-RSM R36G55 19 SIE ISR, K
e, Loy, MWFEMPEFRHTNEE, %
121 BB E BRSO R, 4% “2.3.27 11
NOEERAE, H% 6 bR VA I, 1% “2.3.37 I
SRR, THEINFE R, g5 TN
[FIUSL % 98.45%, RSD fH N 2.42%, R 1ZITiEMN
FERWCRFTEE -

239 FEMIE ORI A B S EA R,
FEIE“2.3.27 IR J5 kM & A i, %8 €2.3.3”
T B S A e S R E B R T &
2.4 S5-HMF HJ&=0E?2

241 XTHESEBIHIS RS AREL S-HMF X HE
midE e, FH S50% AR, IS I EIREE N
0.40 mg/mL FIXT HE S I o

2.4.2  HEHASERBIH S OREEPREUS 3 S e
FEAFRE AR 1 g, BREHERIT, A 50%
HIEZ 25 mL, 7F 100 W. 50 kHz {8 7 4 1F T HEEL
25 min, BB, 50% HEE AN L Ok 10
Jeit, HXsLuEw, 3T 0.22 pm TALUERE, EIFS.
243 %A BN Agilent Extend-Cis(250
mmX4.6 mm, 5um); FBIAHANFEE-/K (10 1 90);
R K 285 nm; AR E 1 mL/min; #Ei 30 C;
HEREE 10 pLo. il LA 2.

244 LMEXRRFE FER “2.4.17 TURXHE

"I‘S-HMF
A Il
|
I
| 5-HMF
B I
Il
[
I
| f\ I
Y, U - N S
0 5 10 15

t/min
2 5-HMF *fR& (A) KE#EBER (BBD-RSM iK1
%19 5, B) B HPLC
Fig.2 HPLC of 5-HMF reference substance (A) and wpPR
sample (No. 19 of BBD-RSM test, B)
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5. 6h, BETEEZCKEMT, 7£0.04 MPa £ /)
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Table 1 Effect of different moistening time on properties and content of evaluation index of wpPR (x £ s,n=3)

L ATV N kR

P& BER /% KZ Y% B2 (mgg ") EFEH T/ (ngg ") S-HMF/(mgg ™)

3 AR MR RIS 65.5140.61 68.16+1.20
WREHUTT 56.08£0.48 59.28+1.37
70.29+0.99 70.62+0.98
IFHE e B AR WRETHGS 64.34£0.17 64.34+1.72

4 st AEES
5 BBt IEA A AR
6

48.58+0.06 31.42+0.72 0.70£0.01
61.1610.03 58.09+1.00 2.03£0.32
47.36+0.05 27.84%0.16 0.31£0.01
44.89+0.05 30.31£0.76 0.49+0.01

2.6.2 ANFEZEBIESIEER IR R 4 4,
B 100 g, £ 20% M neil & FiEs 4h, BT
JEZRICKE B, 43 77E 0.02+ 0.04. 0.06+ 0.08 MPa
JEJIR, Z&H]2h, B 8 h, BEATHRIREER, FEK
WNE B2, EF 2. KREY. BIRH
VIRl S-HMF &, 4R WK 2. ZGIET8 0.04
MPa I, WSRO PEIRE (R EZ5H0) 2020 AR
IR —8, B, EPEHT. EREY
R Y s . Rk, 7E#ET 542 BBD-RSM 1%
THI, ZEFE 0.04 MPa {F 28] 5 7 1A 0 s

2.6.3 AFZEMIR A1 LS FRECERE R 250 4 17
B3 100 g, 7E 20%MIINETH & FiEH 4h, BT

JEZEVA KA, 76 0.04 MPa J5 /1R, 295l 2641 1.
2. 3. 4h, Jl 8h, HEATMRAREN, IR E B
W2 W EHURH . KR MY IR B S-HMF
S, ERIEK 3, AEHIE N 2h I, RO
PR (R EZ ) 2020 SERGER — 3, EHEE
TG KRB, AN R HYEE. K
M, %#E 2 h 5% BBD-RSM it b 7% il i Ja] 1)
Hls 5

2.6.4 MIHIEEEEE FRECGERE 256 4 1y, RRAR
100 g, 7E 20%HI N NEE] 4 h, BT &R
ROK AR T, 7E0.04 MPa JE /R, 2882 h, 239
fl) 7. 8+ 9+ 10h, HEATHRAIREN, FRAKKMN E &

R2 TEZEHEDBEFERITNIETRSENTNE (x+5,n=3)

Table 2 Effect of different steaming pressures on properties and content of evaluation index of wpPR (x £ s, n=3)

7&K J1/MPa it Kk P BER /% KR HY/% FkE 2 5 (mg g ™) ZEHEH I 0/(ugg™") 5-HMF/(mg-g ™)
0.02 FEAE 0 WA T S WA 62.04+0.57 62.81£0.62  59.43£0.01 51.30£0.80 0.86+0.01
0.04 THEA FEES WREBGT 56.08+£0.48 59.284+1.37  61.16%0.03 58.09+1.00 2.03£0.03
0.06 T WA A WRETMGT 52.54£0.79 54.67+£1.24  59.3310.04 58.09+0.82 1.63£0.03
0.08 T WA A WREGT 58.81£0.83 63.7940.87  53.1440.03 49.58+23.05 3.75+0.04
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®3 TRZEHIEXNERFERFITNIEIRSENTEMW (x+s5,n=3)

Table 3 Effect of different steaming time on properties and content of evaluation index of wpPR (x £ s,n=3)

AR /M B LS MU R HEY% KIZHY% SR 2 (mgg ) EFRE U/ (nge ) 5S-HMF/(mg-g™)
1 TLEM BEAHES REGT 57.0440.08 58344+1.02 52.0940.03 36.6110.98 0.4940.01
2 TR GHES O WEMEET 56.081048 59284+1.37  61.16+0.03 58.0911.00 2.0340.03
3 ERE WA EES REAGT 52.2041.10 58.95+£1.39  62.53£0.02 27.90+0.15 1.6840.02
4 TLEM BEAHES RSGT 59.1240.95 55.6711.20 50.3740.04 45.59+0.61 2.3340.05

K2 W5 EHiaH oo KR MY, R A 5S-HMF

TR, GRNK 4 EREY, JWHIEES 8 h i,

WERE O IR S (245 1) 2020 ERiiid —2,

2N, REMEER S, KERYMERZ

ook . Kk, %% 8 h NJ54: BBD-RSM it

F el T ) B AR 0 R

2.7 ETF AHP-JEHUELE S BBD-RSM A MILER

BEHTZ

271 AHP A THEL A VT i b AL EL 2 A 2627)
=4

ARSI PATERE 2 08 . BRI IEIR A KR
5-HMF. ZEHi2 s 2 AWM Tars, R
FORETRPR A B0 R S BB SE, # e S5 Fa bt
JENGT: SRS 2 05 > BER ) = KR ) > 5-HMF >
FEWRHIC. R 1-9 PRBEVEH B FE 05 P EE
BRI R, HHESIRAE R (W), 45
RN 5.

2.7.2  AHP-ERGE T E G E 22829 ARG
FENRTHRE R (W), BEIRHY). KIZHY).

A EINIFIR AR EEFERFITNE RS EBHEMm (X+s,n=3)

Table 4 Effect of different braising time on properties and content of evaluation index of wpPR (x £ 5, n=3)

TR )/ B R MU BER Y% KIZHY% B2 (mgg ") EFEH U/ (nge ) 5S-HMF/(mgg™)
7 TR BEAWES R 52.5340.83 60.74£1.69  50.97%0.06 73.6411.44 0.8940.01
8 TEE GWES R 56.08+048 5928+1.37  61.16+0.03 58.0941.00 2.03£0.03
9 EWE WA ES REBGY 46.4840.50 50.2240.62  51.3840.05 70.9240.13 1.4840.01
10 TR BEAWES R 54.5140.69 58174093 57.9840.03 26.31+0.42 1.51+0.02

5 IEFRRRTELERBFI BT S RERE
Table 5 Decision matrix of paired comparison on indexes
YERELD B KR EUES EHEH T 5-HMF Wi
B ) 1 1 12 3 2 0.21
KR ) 1 1 12 3 2 0.21
EVES | 2 2 1 6 4 0.41
EH BT 1/3 13 1/6 1 2/3 0.07
5-HMF 12 12 1/4 3/2 1 0.10

WG 2. EHEH 0. S-HMF FIBE 25 Wh 4
4 0.131 7. 0.1524. 0.1750. 0.3749. 0.166 0.
W4 AR HEANE w, FEREY. KEHBY.
G L. R C. S-HMF HE SHGE WK
W 0.1563, 0.1810. 0.4157. 0.148 4. 0.098 6.
Wi=Wn Wl z Wi Wi
Jj=1
2.7.3  ZEEVFrTHER63031]
bR SR A VE 7
Y=Y (100/,X)/Xjmax

i=1

/N W ATy R

X NEFEIRE R, Xma NSRS R

2.7.4 BBD-RSM R3S R aE R AR H R 2
gL, EREEBIR R (XD Z&HITE (X)),
IR 77 (X)) R E) (X 4 MR R A H A&,
DI REZPE. IR, KW, IR H YA
5-HMF & &E46 0 R R, R 4 &R 3 KF
() BBD-RSM %1t J57%, 25 %% %% PR 2 0h 0 B A o]
TR, FAFEREES. B, K3 ANKE,
e fE-1. 0+ +1, FIH Design-Expert 11 # At
7£2tlA# 4, BBD-RSM REKTF. &kt
AR 6.
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7 6 BBD-RSM EZ/KTE. HIGRIT KL
Table 6 Level of factors, test design and results of BBD-RSM

F5 Xi/h Xo/h X3/MPa Xao/h FERHW0/% KR/ % FREZ M/ (mg-g™") EF BT t/(ugg™") 5-HMF/(mg-g™") 4 & 0

1 5(+1)2(0) 0.04(0) 9(+1)  62.39 61.72
2 4(0) 3(+1)0.04(0) 7(-1)  70.30 67.95
3 3(-1)1(-1)0.04(0) 8(0)  67.50 66.49
4 5(+1)3(+1) 0.04(0) 8(0)  68.39 66.48
5 4(0) 2(0) 0.02(-1)9(+1)  62.37 58.59
6 4(0) 1(-1)0.04(0) 9(+1) 5921 57.16
7 4(0) 2(0) 0.06(+1)9(+1)  62.03 60.17
8 5(+1)2(0) 0.02(-1)8(0)  53.47 55.57
9 4(0) 3(+1)0.06(+1) 8(0)  55.92 54.16
10 4(0) 1(-1)0.02(-1)8(0)  67.66 63.27
11 3(-1)2(0) 0.04(0) 7(-1) 62.05 61.41
12 5(+1)2(0) 0.06(+1)8(0)  59.60 60.65
13 3(-1)2(0) 0.04(0) 9(+1) 44.74 49.21
14 5(+1)2(0) 0.04(0) 7(-1)  60.98 59.70
15 4(0) 2(0) 0.02(-1)7(-1)  64.00 63.07
16 3(-1)2(0) 0.06(+1)8(0)  59.48 66.38
17 4(0) 3(+1)0.04(0) 9(+1)  66.84 69.00
18 4(0) 2(0) 0.06(+1)7(-1)  65.64 63.23
19 4(0) 2(0) 0.04(0) 8(0)  56.50 58.30
20 5(+1) 1(~1) 0.04(0) 8(0)  63.36 60.90
21 3(-1)3(+1)0.04(0) 8(0)  56.18 58.70
22 3(-1)2(0) 0.02(-1)8(0)  56.08 58.28
23 4(0) 2(0) 0.04(0) 8(0)  67.57 65.49
24 4(0) 1(-1)0.06(+1)8(0)  55.55 60.84
25 4(0) 3(+1)0.02(-1)8(0)  56.08 59.28
26 4(0) 1(-1)0.04(0) 7(-1) 6549 66.13
27 4(0) 2(0) 0.04(0) 8(0)  59.29 56.88
28 4(0) 2(0) 0.04(0) 8(0)  66.75 66.10
29 4(0) 2(0) 0.04(0) 8(0)  64.91 63.12

26.25 18.60 1.03 55.18
18.77 18.30 1.41 56.09
38.53 9.78 0.50 57.37
42.75 10.13 0.33 58.78
47.51 16.14 0.37 60.76
50.84 16.05 0.41 61.61
46.80 15.68 0.52 61.63
51.89 15.12 1.06 61.93
53.24 14.72 0.87 61.94
47.12 13.63 0.40 62.00
36.82 16.44 2.47 63.22
49.62 17.09 0.63 63.22
63.21 15.08 1.11 63.74
48.17 15.42 1.66 65.01
60.28 10.69 0.39 65.82
65.14 9.41 0.32 67.06
50.25 24.69 0.65 71.26
70.78 8.67 1.01 72.05
61.46 19.40 2.01 72.82
60.73 21.60 1.02 72.88
61.20 19.59 2.02 73.27
61.20 20.52 2.00 73.57
55.92 28.89 0.15 73.72
60.84 20.61 2.07 74.19
61.09 21.59 2.04 74.41
72.41 16.65 0.50 76.02
65.24 15.05 3.12 76.31
75.75 10.23 1.09 76.40
88.49 21.49 1.13 86.68

275 BMAA  SRH Design Expert 11 35T L
FHEMMUA S, @R, KRHY) .
P, EIRE O 5-HMF HIZ5 538 () GHE
FIRFIA] (X)) Z8HIFE] (). ZR8HI1E 7 () AR
T IE] (X)) B R EAREA 7 2 Y=77.19—1.77
X1—0.69 X2+0.13 X3—2.00 X;—7.50 X X»+1.95
XiX3—2.59 X1Xa—6.17 XoX3+7.39 XoXa— 1.34 X3X—
723 X2—4.16 X2*—4.31 X3*—7.59 X, Wi iUE
TR R2=0.8521, P=0.0012<C0.01, I P=
0.902 2>0.05, FIRZ WA B EHERIA FEEL
. ATEEMERC R, [RIL, 3% P AR R o R e |

T AT TR 73 A B — 5 I BRI AT AT 1%
AR X X0, XoXs XoXas X2y Xi2 ) P<
0.01, KHHEE X1 5HE Xo LGP FIZPERL
MNEAFG IR, BER X S5HE X X5 Xa 2
BWHRENZTHAEH. &GRNE T,

2.7.6 EAELZFAMITM KA Design-Expert
11 3 A, AR HEFELE T 2 OO SRS M) T2 i e
ZAF, FIRTH] Xy Xov Xav Xa XPSEE VTS 1
e, BAARE 3. AZEE T s BT B A5,
TOUI FRy g DL AL ) T 2 il IS (] 4.68 hiy 2 il IS (7]
1 h. Z&HlE7] 0.06 MPa. RiIi ] 7.18 h, AR#EIX
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TREMAFERE G ES

Table 7 Variance analysis of quadratic polynomial equation model

FEFRWE CFAM HmE YA FE PE REMW | FZEKE CEFAM ABE ¥y FE PHE BEK
FIOBEA 137878 14 9849 576 0.00 WEFE | XaXa 7.17 1 717 042 0.53

Xi 37.60 1 37.60 220 0.16 X2 339.28 1 33928 19.85 0.00

X2 5.77 1 577 034 0.57 X2 112.09 1 11209 656 0.02

X 0.22 1 022 0.01 091 X3 120.58 1 12058 7.05 0.02

X 48.07 1 48.07 281 0.12 X2 373.32 1 37332 21.84 0.00

XXz 224.98 1 22498 13.16 0.00 Pl 23929 14 17.09

XX 15.21 1 1521  0.89 0.36 AT 116.57 10 11.66 038 0.90 A&z
XiXs 26.77 1 2677 157 023 R 122.72 4 30.68

Xa X3 152.16 1 15216 8.90 0.01 vl 161810 28

XaXs 218.63 1 21863 1279 0.00

LATEY
LAV

A

0.05

0.03 ©MPa

B3 HERERXE(ERB=4E0MHE

Fig. 3 3D response surface of interaction between various factors

g IR G bR, O RN S AR 2
TEHI [R5 hy ZEHIEE] 1 hy 254 77 0.06 MPa.
Fel il 18] 7 ho

277 BubikEe MR LG A SRS S EE M) T
21, B 100 SR ZA, hn 20 g BOREESS, ]
5h, BT REKEZRFIE 0.06 MPa 751l K /7 7%
fil 1h j5, % Hud$ 70, #i, UIER (2~4mm),
60 C i T4, M 3 RE SRS, e iR i
Y. KR, SR 2 BE . EH R UM S-HMF 1)
T, IR NAR 8, TIA, 3 RUB TR HILE

E VS50 82.00. 82.91. 83.76, FIILEE VS A
82.89, RSD=1.06%, TMIME A 82.73, RIZE&VEor
SR -5 TR ) s 22 4 1 4E £ 3% LAY, Ui BRIP B8
i M) AT o S TP AT — S R e A AT
SEME, AEmR AR R E AT R
o

2.8 EAEEHIRIERIBIMELE

2.8.1 A&k AT EE,
10 FEAARFRZE K ARSI 3 X, &K 1 h, BH#H
Jeit, BHIEM A IFIRGESE 1.0 g/mL, AZ5RT AR
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&8 WIEAIEER

Table 8 Validation of experimental results

Frs BEREMY% KL% SR (ngg") EREH U/ (ugg") 5-HMF/(mgg™") LG VF> FUIE WZE/% RSD/%

1 62.60 61.60 80.56
2 63.50 63.75 80.77
3 64.02 61.32 80.21

23.67
22.93
22.75

0.31 82.00 82.73 -0.89 1.06
0.38 82.91 0.21
0.65 83.76 1.24

KRR 3 T 75 B B, VAR RS HREBOR, T 4 °C
{745 F BRI T 28 S il RS I E &
o 1 3R T v ) % R SRS SR G -

282 rHS%Z BUEMERTI e K, &N
TFE 3 dJa, EPRTR S G NUIR AR T K 2
RIS, A AR AR . 43 “2.8.17
T AR BEORS AN BORS B BRI M BRI (0.5 g/mL)
0.1 mL, KA HSXTHE, KSR — iR
CENEFEN, EHINA] 10's, 2 min J5 7 EPECA 3 R K
e, 0 G BRI A A R ER KA X R,
SO RHR A MR, SRR R S B R M
L, %M Draize VP73 ) W7 A2 SRS RO HEORS R X
TR B HIR (1 S 32330,

2.83 i TR PERGRANE HEORS PRI f iR
IRIEREEE VP s R 4, 450K, 5%
R AR L, A2 B8ORS 2E 0 G HIR () R A PR 5 S
F2 BRI 04 70 ML, BTSN A SRR A7 1) B SE
KIS . ARSI R WA B AL 45K
Jifr TS RO A R TSI 5, 5 A R LA
B .

E T I AN

B4 ZRERRUAMESLWER

Fig. 4 Results of eye irritation test in rabbits

2.9 EREEHIEIEX RRATIEREZMHR
2.9.1 MKWl & RBGRIGH & R2.8.17
R J7925

2.9.2 EWWrH K2R E T E BU BALB/e &/
B, JERPEMRTE 1 RS, BENL RS E IR, AR
RIS . FH S R AN AR ORI, . S E
FOBEREAR. . mfEA, Fde R &/
5 RNAR R AR O A AT RIS R, B
AFORBFNE BRI, B ® 3 AFIEA, FIES0
A 2.5 5.0, 10.0 g/kgo BRas A4S A BE R K AT,

, ;;;‘

HARHY ip 80 mg/kg IMEMERL 3 d, FAL/NR s
P  ERERR S, 2 AHAERA ig AR Eh
K, BHMEZGA ig 7R 40 mg/kg ERER 72 ek,
BUEIRAFEFE ig, BH 1R, #EL:20d.
2.9.3 RS TR 2 63T R & AH /N R AL SE I i
i, HCH PR R R R, P AR 3 ER KIS VeI F BB 40K
F M, AERRRE U, 0l SRR 4R L
0 R %

UL i 2 = P I /4 o

P e e = e R R

ORI 1) 5 0 S ] /N BRI BB AT
R LR 9. 5 XA LR, B
H/NERIM AR TR MR R £ B3 PRI (P<<0.01),
SEE AN IR A/ BRINAT AR I ARG, 1B
S ORI /D BR S Se RAR A . SAEAL T A ZH
AR, FHPEXTREZE /N B AR T 2 i s 2B (2
T (P<0.0D). AFIFIEMAEERE . WERE4m
6 B S R AR O T, R R . R
T2 R T 2 T v B IR B R 2L (P<<0.01). [A]

#9 MREEEREH (Xts,n=6)

Table 9 Immune organ index of mice (X s, n =0)

3 &/ lii)inzizgu) R EFE
(gkg™) (mgg™) (mgg™")
7 HE - 1.537%0.151 4.19140.199
LAY %o R - 1.200+0.085"  3.446+0.215™
BH XS & 0.04  1.449+0.080*  3.859+0.081%*
Ak 25 1.361£0.109*  3.461+0.178
5.0 1.387+0.083"  3.535+0.164
10.0 1.416+£0.042% 370140215
9 5 kG 25 1.386+0.002%  3.652+0.2264
5.0 1.429+0.118%  3.7690.063%4
10.0 1.458+0.050*  3.807+0.288%
5EEAXBALLE: "P<0.01; SHEBENEALE: #P<0.05
#P<0.01; HAEMKFESH AN ELALE: 4P<005 44P<
0.01, R

**P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs model group;

Ap<0.05 44P<0.01 vsequal dosage group of Polygonati Rhizoma,

same as below tables
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B, R, PR S EERBE. PRIELH
te, MR E BEMZER (P<0.05). % LAt
IR, A ORI SRS 425 AT v N R R iR 2
AR EL,  HLAR SRR B A 25 24 W B2 1 38 b 1
o, SRS ZGE, WA/ R e .
MEAE RS T AR 4L, SRR BRI 3R s 3
P a B IRe KT, HACRIE A TR .

2.9.4 HME AN E RS ARAEHM, K%
20 pL, A A Gl E 2 gl (RBC). H
Hf (WBC). 4L H (HGB) /M (PLT)
B o BRI A1 J5 ) f 2 4t /)N B A7 Jo If 4 i ) 52
IR 10, 525 AT IR b, R R 4 /N B
WBC. RBC. HGB # PLT ¥ & &K (P<0.01).

LRI AL E A, B PR IEZH WBC. RBC. HGB
M PLT BETFHE (P<0.01); AT/
WBC. RBC EE T (P<0.01); 4wk E4
WBC. RBC. PLT & Fm (P<0.01); A BH =7
41 WBC. RBC. HGB Al PLT $J &5 (P<
0.01. 0.05); T EAEILF &2 WBC. RBC 1 HGB .
ETHE (P<0.05.0.01); W # K =5 E 24 WBC.
RBC. HGB 1 PLT ¥ F+ (P<0.01. 0.05),

[FET, WEFEIR. . SR H S AR, $.

EAEAMELE WBC. HGB HREWZR (P<
0.05). LA EZEBHR7R I BEORS R B 5 1 S g2 SO i
RUNREIAME manf, HRCRIE TR

29.5 BREREAE THRE—IRGH 1 h)E, KE

F10 NRIEMAMAE. L. MLAZAMMNMRITE (X+s,n=6)

Table 10 Counts of WBC, RBC, HGB, and PLT in peripheral blood of mice (x * s, n=6)

i FEA(gkg)  WBC/A(X10°4L1Y  RBC/(X1024~-L™1) HGB/(g'L™) PLT/(X 10° 4L
= EX R - 6.450+0.327 7.5534+0.235 173.500+£3.728 1 169.833 +48.201
LTS %o - 2.10040.141* 5.623£0.134™ 144.000+6.782* 881.000+50.088"
FH % B 0.04 3.557+0.194% 6.920+0.160" 167.667 £3.933% 1 094.5004-49.919%
A R 25 2.400+0.141% 6.650+0.186" 145.833 £2.229 929.167+72.430

5.0 2.58340.248% 6.692+0.154" 148.500+5.822 967.333 +38.240%
10.0 3.167+0.175% 6.825+0.227% 153.833+5.307* 1015.833+37.477%
iy 25 2.767+0.258"4 6.672+0.173% 152333 £3.445%4 965.500 +88.600
5.0 3.133+0.1864 6.723+0.162% 156.000+2.828%4 970.167+80.253%
10.0 3.417+0.19474 6.8100.107% 161.500+4.416%4 1 074.667+81.259%

FESRYT (F% 1 0 3 ARFAEL AR B SRR AR ) 1NN
FEFRKA0), 23 TES S 2 min AT 10 min, AR ML
BN AR P E Bk A ER 20 pl (i BE i N FC $1 47 1)
2 mL 0.1% NaxCOs; ¥R . 155 Na,COs IElAER
X, FEEFRAE 600 nm ALK A EM, A
[ B [ s BRI 52 (A A1y Ap, ARBE/NRR, )
B tH JHF P RO R B A e S B, 4% A S H LR BRI 4R
¥ (K) FEWEIEEL (o) B2,

K=(lgd1—1gA2)/(.—t1)

o= R /(R e+ U ) X K13

BEORE VI 1) 15 R S B i) /N BRUBRL B 7 D e
ML 11, 525 AXHIRA e, MR IR AL/ R
Kl o ¥ 8 F AL (P<<0.01). SAAIHEZH L,
BH PR X R ZH /N B K R 0 3992 35 7 (P<<0.05.0.01)
A BRI TR AL K 582 TS (P<<0.05.0.01),
mEAEA K o BEEE (P<0.0D); IR
[F IR K Al o B35 TR (P<<0.01). [FRY,

=11 PMEERKMa (Xts,n=6)
Table 11 Carbon K and a in mice (x £ s, n=6)

g FE(gke™) K a
2 HE - 0.019£0.001 4.710%0.063
A %o R - 0.007+£0.001"  2.72740.171**
FH % i 0.04  0.010£0.001%  2.985+0.171%
ARG 25 0.008£0.001*  2.760%0.151
5.0 0.010+0.001"  2.91040.240

10.0 0.015+0.001**  3.34040.188*
T R 2.5 0.01340.001%#A 4 3 28040.193"44
5.0 0.016+0.001%#A4 330940.141%44
10.0 0.018+0.001%#A4 4.01240.075*4 4

WEABIR. . RAEASEFRFIR. T &HE
HMLLEL, K. a ARFMEZER (P<0.01). 25 LT
iR, SRR IR LR, AN R 1 A SRS LA
FORALNRI Ko o ¥IATHR, Al s vy il
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P AN BRI BRL BRIE DI Re,  HACGRIL T4
TR .

2.10 EAEEHRIEXIFELMEER IR

2101 MKyl & s R BUME I ) A% [
“2.8.17 WU T7i%s

2.10.2 Moy K gE BT CsiBL/6 FR/h
UG NMMEMRTR 7 d J5, BN S DN FR AR
BEAH, 2 N BRI IER, A B T o I b
R, ES252530 d, 2512 h e, &R ip 70
mg/kg 7 1%5E Ik 7 2 (T pH 4.4, 0.1 mmol/L
RTINS, BIRCELAD, 72 h J5, Wi
B0 22 25 A IR = 11.1 mmol/L L Ni&E R %
ANER, KGR ST /) BB AL 2> ARG R ZH . FH
PR REZH AN AR BRI . S E A AR RS AR

L EIEH. AN R AR ZH YY) ig AR
hUK, PAMEZGZH % 200 mg/kg )& ig XK, A=
TR AN BORSIK. s SRR RN R 7 & g,
BH 1k, #EE30d.

2.10.3 NEMBENE  AA4RE, NECRHE R
()77 AL, R MO e DCGHEAT I E , e i
AR ANACA A E RN IR, FR0E 5 A
fEL o THORE Y ) A5 6T B PR S /0N BRI B 1) 52 ) DL 5%
12, 5EAXRALE, 2 mEFREECS STZ 7
Fa, BRI ZE /N BRI IR KT B2 B (P<
0.01); SEALNS AT UL, BAVEXSHRZL. A= sk Al
T FEORE AN [F) 75 20 ) i B 7K PR I BRI A (P<
0.01. 0.05).

2104 MAEAKSFIIES  AREERLUM, & 8RR
5, BOEUE, K B3 B O E SH
I (total cholesterol, TC ). =t H i (triacylglycerol,
TG). =% FENRE H HFE EE (high-density lipoprotein

Fz 12 BRHFDBRTEMEE (Xts,n=6)

Table 12 Fasting blood glucose in diabetic mice (x £ s, n=06)

2H HE/(gkeg™) 25 JR I HE/(mmol- L)
=pagiG - 6.117£0.194
LAY %oF R - 17.43340.528"
KEREFagiG] 0.2 9.550£0.907*
R 2.5 16.300+0.490

5.0 14.717+0.519%

10.0 14.150+0.797%

iy 2.5 16.283+0.736"
5.0 13.950+0.797%

10.0 13.033+0.731%

cholesterol, HDL-C) FM&% B g 85 (I IE[ERE (low-
density lipoprotein cholesterol, LDL-C) & & .
BEORG T 1) TS RE R R 99 0 BRI I ) 2 e LR
13. 57 XA LU, SR BRZH /NS TC LDL-
C il TG & &S EETHE (P<0.01), HDL-C & &
BEFL (P<0.01), T C R /) BB PRI
B, SR IR L, PHPEXTIRZH /N TC.
LDL-C. TG Z&EEFIC, BRI FE (P<
0.01), HDL-C &2 Tt (P<<0.01); [H% 5 g/(kg-d)
YR, ig AEFORE AT O IRBGR /MR TC &
BRZEMFIK (P<0.05. 0.01); [F%5 10 g/(kg-d)42h
I, AEREANR TC. TG SEEFERIL (P<
0.05. 0.01), KGR TC. LDL-C M TG & &
BERK (P<0.01. 0.05), HDL-C &8 2 ET &
(P<<0.05). [FIBY, SAEHRE SR R4, Wk
EFELA /MR TC. LDL-C M1 TG &84 4t
B (P<0.05). % BATR, ANFg 2574
K I EOREHREGHY 0] K /N R TC. LDL-C 1 TG

#F 13 HERFBDRIMIAE (Xts,n=6)
Table 13 Blood lipids in diabetic mice (X £ s, n = 6)

) HE/ (gke™) TC/(mmol-L™") HDL-C/(mmol-L™") LDL-C/(mmol-L™") TG/(mmol-L™)
7 E R - 2.498+0.183 3.107£0.178 0.3570.027 0.822+0.068
LAY XoF R - 4.235+0.334" 2.508+0.157" 1.838+0.168"™ 1.990+0.183"
H P % B 0.2 3.32540.145% 2.893+0.116" 0.7934£0.072%# 1.28340.107%
A Sk 2.5 4.09540.401 2.505+0.183 1.865+0.175 2.03040.181

5.0 3.85340.288" 2.58240.229 1.81540.073 1.88840.182
10.0 3.690+0.281% 2.622+0.208 1.77740.063 1.678+0.124%
Sk 2.5 3.82740.351 2.608+0.207 1.81240.103 1.99840.179
5.0 3.6420.139% 2.690+0.183 1.70240.138 1.77340.161
10.0 3.405+0.125%4 2.78240.154% 1.61340.090%4 1.49540.138%4
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B, HIN HDL-C &, A SR Al SR SEHUont
2 RUBE R /N IR A — B I SGE R, 30K
X I e A AR T A G

2.10.5 /NEBESHEEUIESS) KR4 RALAE
FrAgE, OB AR T, 2R PR KR VR

P IR ARG R M T, MERARRE B, 15T
AT SRR

PR REES = U /A

R MU = P I A

SRR T ) I R F 0 /0 Bt R 4 ) S i L
® 14, S AR R, BRI AL/ BT IS
A, BRSO B R TR (P<0.01),
AR N B 1 NP = 5 A T I N

PREAAFRIE RS G . SR IRAL LU, BHPEXS
MR AR TR E0Y B EBRIK (P<0.01); ATk S
AR MEARTE 2R PRI (P<<0.05);
TR 7 2 R 2 3 PR IR F 2. B FE 250
JEAEFE % (P<<0.05. 0.01), iyl s nfa.
IEFEEE E FRL (P<0.01).

YRR 5 glkgd), WHEKE 5 A RS IS
B MER L BIERSCR REMEE R (P<<0.05);
AN 10 g/(kg-d), TR AT R H8 ZOR0
BFFfe Bl B2 R (P<0.05), FHFEHCLE
EMEES. Z TR, AEORBFNE BRI A8 TR 4L
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14 PERRONREESRIES (Xts,n=6)

Table 14 Organ index in diabetic mice (X £ s, n =6)

5 & (gkg™) JFREFE £/ (mg-g ™) B4 (mg-g™) JHAEHE L/ (mgg ™)
2 A SR - 4.56940.157 1.30740.096 0.2840.024
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