2025 4F 10 A o % October 2025
474 o Chinese Traditional Patent Medicine Vol. 47 No. 10

REFHRH A B LR R H R N 2

Ziewe', #THRR', FLA', K F, IUFE, HKEE', XRx#', &K £

(1. THRIHYAHBRAT, THEFHRTFARFAESRELH BB AELAERE, IAZPHRY
PEIRZEAFS, THREFHE T T IREZFR T, LA LK 2144345 2. FEG R AF, TH
¥ 7% 210000)

WE. BN HRAKRTE. BUETH . SEXTEXZE LK RIS 2=, Ak RAZ AR R
B BHHUR . FAMEF R TR TILE, BRI TR UT RS 1% 2 %, AHP-CRITIC & &L
LHTEATM ., &R AR TR TEEARF, WFREFEFRBONEAT &R, s T B 3 85
FRERIREK, EHRTT . AMEFRTTRBOGNAFT & Weibull B8, [ AR TR B 40 T RERIRE K, 56
$REUELT G Higuchi BER | 3R TIRAT SN 1A G AR R K, RBGIE R, &it WETHREEE A THL
R T, AT = iR iS5

KW . Flde; W TR BIE % hFEERR R, EHET; FHEF R H; AHP-CRITIC &Nk
FESES . R969. 1 XHERPRERD . A XEHS. 1001-1528(2025)10-3213-06

doi: 10. 3969/j.issn.1001-1528. 2025. 10. 006

Effects of different drying methods on extraction Kkinetics of Dioscoreae
nipponicae Rhizoma decoction pieces

MIAO Yi-ye',  GUO Ke-jia',  WANG Ren-jie'",  CHENG Rui’, = WANG Kai-yu',

CHEN Sheng-jun',  SONG Lai-hui',  QIAN Sheng'

(1. Jiangsu Provincial Key Laboratory for Preparation and Quality Control Key Technology of Traditional Chinese Medicine Formula Granules, Jiangsu
Provincial Engineering Technology Center for Traditional Chinese Medicine Formula Granules, Jiangsu Provincial Engineering Research Center for
Traditional Chinese Medicine Formula Granules, Jiangyin Tianjiang Pharmaceutical Co., Lid., Jiangyin 214434, China; 2. China Pharmaceutical
University, Nanjing 210000, China)

KEY WORDS: Dioscoreae nipponicae Rhizoma; decoction pieces; drying methods; extraction kinetics;
pseudoprotodioscin; dioscing gracillin; AHP-CRITIC composite weighting method

TRERA RS RERREELEY, —F HR
M, sEdAfk, it BE. K, RWER 2E 11 e o R AE W 2 B % BT Dioscorea
AN RTEPE SRS | B KA, J3—T7 nipponica Makino F T4 AR 2L Al B T4 97 KR
T, o P ECOURONH ARG SRR S R A . ek . IR . BN . I R
WERES, MMBEIE SR RO IR s R IS A DL S R R R N
MEA I ATIBE, WA BRI . % 3 ot | M | A
JEON PRSI 2T SRR, ATRERERURIATN ales)  oop0 4R (2 RFEEIL R IR A B
225t SR FRILER SR PRI wpymgen cpResR, v, Wi, DA,
FRIOIERE, ATIYT S TSR R R e T RO A IR, EE, A

i EHE. 2025-03-31
ESWE . AR LIIR £ H (BA2021018)
EEET. B0 (1995—), %, B, TR0, D 2l Bk, Tel: 15961605297, E-mail: 923199263@ qq.com
«BIEIEE . EOA (1988—), B, Wi+, BIEERZ0, WF50m b 25 HI 2555 oR 2 T2 B il o Tel: 15705130109, E-mail:
wrj447320766@ 126.com
3213



2025 4F 10 H
B4k F10M

R %

Chinese Traditional Patent Medicine

October 2025
Vol. 47 No. 10

LE LU AR RN EE B | HRUAT . AHE
BUE T A R APPSR bR, SRS AR 535 %
ZEERTIR . WU T SR B T $2
WO AR, SRl B T, A%y
MIREIT R MRS %

1
1.1 A3 Vanquish BUE & RBORAR AL [ FE2K

KRB () AR ] ME2040E AU
TRV [ Haz—, WY ZRE (hE)
BBRAFT; J1500 BLHLFRAF (R T MU Pk
IXERT) 3 ZNHW2000ML B s (FRMBLZR
ST PR ) ; BPG-9156A KUK 55 5 X 11
. DZF-6053 BIT-HEAH | HWS-28 Bl A iR K
fiy (L —ERLE R AR AR ) 5 SHZ-D (1)
RIPEAK A (LT TS A R TR A A]) .
1.2 KA L HM hEEH ST ES (S
11855-202304, 4EFF 96. 6% ) W [ £ 5L 2y S ks
EMITRE; EHUEH (S ST02650120MG, 4l ¥
98% ) . LFalEHi A (L5 ST09390120MG, 4l
£ 98% ) XFHESH I B 1 RE PR A M BOR A BR
AFEL I (5 1022202034, 77 HBAL T ERIA)
ZEYTBA AT 24 A IR w0 J i BROl 24 Wil 45 o
BHEY) 5 o 2 H51 Dioscorea nipponica Makino Ff) 11§
2L, 25 (5 217032, (aigal) W H 5K
HRRE (hE) ARAF; 95% LB (S
20230323, ZrAfral) W [ E 2 4 A Ak s R A R
oyl Ak Milli-Q SC = 4k R 58 A il

2 A&
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HRBARZEI 24 — B AE 60 C &AL IRIE T+
MU A TR, B U T BR
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2.4 &EaE R HPLC Ik,

2.4.1 {434 1F ZORBAX SB-Aq {4ifit: (250
mmx4, 6 mm, 5 wm); FsIAHZRE-K, B PR
(0~10 min, 22% ~27% ZJ&; 10~35 min, 27% ~
40% £ B ; 35 ~45 min, 40% £ fiE; 45 ~ 50 min,
40% ~ 80% L JIF); AL 0.8 mL/min; AR
30 °C; MK 203 nm; #EREREE 10 wl, @35
W T,
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B t/min

T
0 5 10 15 20 25 30 35 40 45 50
t/min

HE: AL BABIAREKE | X IR,
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1. pseudoprotodioscin 2. dioscin 3. gracillin
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Fig.1 HPLC chromatograms of various constituents

2.4.2 XPRESVEMEIAS RS PRELAS X IR O
50% P BUEE 1 mL 3 1) 5 PR J5E 25 9 98,53
pg. HHUETT 49.68 ng, LM EHIEH 20.29 pg
MW, F251, BAg,

2.4.3 MM S KEEER “2.27 BT
AR B A BG4S 5 mL, BT 10 mL &l
1, 95% LIEERRZIE, 5, B, o 0.22
pm GLFLUERE, RIFS

2.5 FikFER

2.5.1 &KMEXRRELE A EER “2.4.27
WRXESW®Oo.1, 1, 2, 4, 6, 8, 10 mL,
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Tab.1 Linear relationships of various constituents

15y GIEVR R &ML (pgoml™")

PE B R Y=0.079 9X+0.002 8 0.999 6 0.99~98.53
BHETF  Y=0.054 4X-0.001 5 1 0.50~49. 68
FMEHILH Y=0.064 7X-0.056 9 0.999 9 0.20~20.29

2.5.2 R HU “2.4.27 TR XA
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0.99% . 1.23% , KHUIFWAE 24 h NEETEREF,
2.5.5 AR B U S R T A B
Wk (R TR, 60 min) & HR, A SR
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P 34 A m] R 5 0 S 99.01% | 98.55% |
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Fig.2  Cross-sectional images of Dioscoreae
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Fig.3 Accumulative paste rates of Dioscoreae
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400-_._@%:':,5% R3I EHEERTHBENEHE
500 Tab.3 Fitting equations for accumulative transfer rate
! of dioscin
S 600F
’gg 400l ~*HRET T B EJEppE R?
# 200} AT —2%% In(1-Q)=~0. 002 5t+4.582 0 0.719 7
g? ol Weibull  Inf{ln[1/(1-Q) ]} =0.175 7lnt-3.613 5 0.952 6
jgg | = AT Higuchi 0=0.794 92+1.782 9 0.882 3
500 WETHE  —% In(1-Q)= 0. 003 Or+4. 571 7 0.862 4
ol Weibull  In{ln[1/(1-Q) ]} =0.133 4lnt-3.261 6 0.973 3
0 1 2 3 4 5 6 7 Higuchi 0=0.892 5V%+2.750 6 0.966 7
th BT In(1-Q)=-0.002 Os+4. 577 4 0.809 5
& 4 %E%ﬁ%ﬁ;’; R%gg Weibull  In{ln[1/(1-Q) ]} =0.112 4lnt-3.4753 0.978 8
Higuchi ©=0.593 2V242.374 4 0.939 8
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Accumulative transfer rates of pseudoprotodioscin
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Fig. 5 Accumulative transfer rates of dioscin
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Fig. 6 Accumulative transfer rates of gracillin
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Tab.4 Fitting equations for accumulative transfer rate

of gracillin

Tt AR BIEp¥ R?
AT —% In(1-Q)= 0. 002 5t+4.577 1 0.653 1
Weibull  In{ln[1/(1-Q) ]} =0.157 1lnt-3.4519 0.919 9
Higuchi 0=0.778 0t"?+2.263 8 0.817 6
WETE  —% In(1-Q)=—0. 003 1¢+4. 568 8 0.8359
Weibull  In{In[ 1/(1-Q) ]} =0. 127 2nt-3. 185 4 0.954 2
Higuchi (0=0.908 6:"2+3.023 5 0.940 9
BRTEE % In(1-Q)= -0. 001 8:+4.575 4 0.676 0
Weibull  In{In[1/(1-Q) ]} =0.108 7Int—3.422 3 0.959 4
Higuchi 0=0.575 5t"2+2.561 2 0.859 7

VE: QN BB, o RHIUN T,
3.2.3 BN hAERE KRR, HITRE
FEAR A G —Fh sk LR AL A v se 9 o T R B
W2 22 LA A ), AR S G SR T AHP-CRITIC
S A IAGEX AN [] 8 20 kO S O AR A 725
i

AHP 328 B WA, AR 45 24 BT 1 9 55 12
BT S A, L RIS AE R
] A AR X B AR A, AT A B AR A AR
WK 25 TR AR SE I B0 2 A S B T L RS > P R
EHR AR RS T WE TR HRB RS I E R
P LRSI [, DL 5, T — S0k L)
HF CR=0.012<0. 1, FREad—kPERR:, R4
EVUFAE RN 27. 71% . 46.58% . 16.11% |

R, RIS R 9. 60%
2 MWEEHEEEREBENGHE =5 BIEFRFIETIERE
Tab.2  Fitting equations for accumulative transfer rate Tab.5 Judgment matrices for various indices
of pseudoprotodioscin il DR T A
TRAX =~ HE VA K i Bk g s T
AR T (0=79.485 3:+28.090 8  0.997 6 AR 1 2 3 4
U T4 Y (0=82.401 8:+14.6323  0.999 6 ThEE R B R R 1/2 1 2 3
GO H (0=60.548 2t+11.141 7  0.999 7 FUMERRHHEBRE 173 172 1 2
VE: QN BRS¢ HHRIR T, AR 1/4 13 172 !

3216




2025 4F 10 H
B4k F10M

R %

Chinese Traditional Patent Medicine

October 2025
Vol. 47 No. 10

CRITIC AL J2& — i B WA 1, DAAR 22
WA TR IRIRZ B A XT LUk B, IR 5 PPN X L
580 B R SRR T B A AR AR S T A5 B i
EHRAT . B ANEH R E R RN
RIALE 2B K 34.54% . 22.95% . 18.69% .
23.85% , FRARAEAZ (1)U IUE A ACE R
By 9k 37.47% . 41.79% . 11.79% . 8.96% ,
n(2) RS RRERECE, &R bih 4,
W7,

Wypi = wAHPiwCHI'I'ICi/z @ pjipi® criric ( @ e oSS
Fehr AHP AUE R EL, o epne, NAFEFR CRITIC AL E
EX9) (1)

i BRUREUR = ) (X/X,.) X 0ga (X, H
BARRIEL R, X, AEfEr R K(E) (2)

O o pmTap
80
10 W
; 0
& e wE TR
2 W
ﬁ 40
&
8 - TR
80
10 W
0 ]

t/h
B7 FLERRGERARRE
Fig. 7 Comprehensive accumulative extraction
rates of Dioscoreae nipponicae Rhizoma

decoction pieces
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Tab. 6 Fitting equations for comprehensive accumulative

extraction rate

Tl B [ 515 7 R?

AT —% In(1-Q)=—0.206 5t+4.243 7 0.992 3

Weibull  In{In[1/(1-Q) ]} =0.394 71Ins—0.420 5 0. 946 1
Higuchi (0=24.194 312420431 9 0.997 3
WETHE —% In(1-Q)=-0.497 5:+4.383 8 0.8270
Weibull  In{In[1/(1-Q) ]} =0.430 Olns—0.050 6 0.783 9
Higuchi (0=25.486 5t"2+29.945 4 0.99 2
T % In(1-Q)= 0. 146 41+4. 182 0 0.991 4
Weibull  In{In[1/(1-Q) ]} =0.293 5Int-0.436 1 0.923 9
Higuchi Q=18.559 0¢"2+26.173 7 0.996 0
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