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Optimization of the freeze-drying process for sheep placenta slices

FAN Yugqing"*, ZHU Jing’, CHEN Qi', FU Jinrong’, FU Jinhong’ (1. School of Pharmacy, Jiangxi University of
Chinese Medicine, Nanchang 330004, China; 2. Research Center of Natural Resources of Chinese Medicinal
Materials and Ethnic Medicine, Jiangxi University of Chinese Medicine, Nanchang 330004, China; 3. Jiangxi
Tianyuan Pharmaceutical Co., Ltd., Jiangxi Yichun 331208 ,China)

ABSTRACT OBJECTIVE To optimize the freeze-drying process for sheep placenta slices. METHODS An orthogonal test
design was used with pre-freezing time, drying time and drying temperature as indicators to screen for the optimal freeze-drying
process for sheep placenta slices. The peptide content, ethanol-soluble extract content, and freeze-drying rate of sheep placenta
were used as indicators, the analytic hierarchy process-criteria importance through intercriteria correlation (AHP-CRITIC) method
was employed to determine the weight of each indicator and calculate the comprehensive score, which was verified using the
technique for order of preference by similarity to ideal solution (TOPSIS) model. RESULTS The optimal preparation process was
found to be the pre-freezing time of 2 hours, the drying time of 16 hours, and the drying temperature of 30 °C. The average values
of peptide content, ethanol-soluble extract content, and freeze-drying rate for three batches of samples were 5.883 mg/mL, 27.1%,
and 95.77%, respectively; the comprehensive scores of three batches were 96.42, 99.18 and 99.58, with RSD of 1.75%.
CONCLUSIONS This study successfully optimized the freeze-drying process for sheep placenta slices, which can provide a
reference for the quality standard setting and industrial production of this type of slice.
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ENETE N AR EI I 4R 3F Ovis aries Linnaeus it 5 (&
MR, B RANE P 2 SR DR, ELE T
BITANZDZL SR B U B R T PR
F R B AU AEREY . F RS A A A

AEETE VLA T A& - AR QBT & (B B HE
Ui 35 B (No. 20224BBG71022) ; ‘H. % 11 B # 1 % 5 H (No. H Rl %
(202417 %) 5 VLG v B 2 2% R 2 AR A Bk ) 2R 35 H (No.
202410412191 5 VLV i [ 245 K 2 v 245 4 il 52 A A% 7K G137 A BA T30 H
(No.CXTD22003) ; VTP 1[5 24 K4 ik 53 A A8 £33 (No0.XJ-S202484)

* B—EE WL A, R WP M . B-mail:
286460881 (@qq.com

# BIEEE AR, L BFFE07 1A - P2y Rk R T b
KABHIHLE . E-mail : 27783604 1@qq.com

HEZED; 202445 35 45 22 1

MR 2K e IT R F A, rh R i 2 Iy
EEABOL . FRREMH T 2R T, (A&
O = FR T A" IR R EECE T IR Ty
IEY S AR R ] ZME ] T BRI S STk
™ A TR P S A TR A ] (E X e 4
HIT LY 2 T RAL B, ML LRI T 0 A
THETT I IIAAAE MO B R M LA ) HLAS
FASE g il 5 IR IOR TR S5 A 2 LS R T
BRE ANy — P B R EOR, BT T 25
i, 2T IEREAR A MR D LR 2 FR, T iR R0 5T
bR EOOSCR T /I WL HOR =4 ey s B
R AE R R MR A ) T2 i = ML A Y 9 i

China Pharmacy 2024 Vol. 35 No. 22 £ 2739 -



X FECENG R TR ok Tolk Ak A=, BR 1 13
PRI

JZ K 43 1 (analytic hierarchy process, AHP) 1] i
SURAAY Rt e ey VN A i < L AN U DO SRS L B
KA B PR SR" . BETHE PR AHSCHE R PR PR A 0 E Ty
% (criteria importance though inter-criteria correlation,
CRITIC) LAV A8 B 1] 1 h 5 14 Ko %f b it B2 S B , B
FEWL I A b A AR ZR 500, I RERIUAS B ] A4 SCHR A A
Bl AR S AR R HE T 7 (technique for or-
der preference by similarity to ideal solution, TOPSIS) AJ
BT —ALJE P S A BAR R R , R A X B AT FR Oy
F R TR T AR LR R 2
IR i R MY SR R TR R bR R T E A IR 1k
T, Rl 4545 DL TOPSIS P50 iE T #F# 1 1 AHP-CRITIC
RAMAGE RN BAR TR ik 120, B 7E
R ARE R E S Tl PR R AR
1 &
L1 FEEF

A5 i F 32 A 42 45 LGI-10E 2V VR T8 HL
[0 B8 i BASORE 2 e (b 50 AT BR A w7002 2 iy
LIRSS HH-6 BUE K 78 89 CR N A L 38 A
BR W) \HE53/02 7R 7K 73 7 A% [H ey #-4E 1) 2 A0 35
(TR ) A7 FRA T CP214 BTy 43 22— R R 2 Wi fiL s
(¥ ) A BRZS W] Velocity 18R Pro 7 5 20 25041 (3 ]
Dynamica 23 1) ) . GZX-9076MBE % Bt s X146 (
RSO A FRA RSP 3% ) \UV-B000S B4R AT
o R A PR AR
L2 Zim5ikH

FHEEE R Ak (HE 5 20230423) 1 [ V175 Koo s ML A
PR 28 7 5 R4 DK 25 2 1 o A I a5 & (it 5 MFD
20231016) 1 [{ Jb 5t R F R A R B 5 AL
W (L5 D22070306) 1 F VTP RHE 251 A BRZA ] 5 TEok
LR IITEE, AR AR
2 HEEER
2.1 FREFTRFHES

V0 B T SV R T, BRI B, B e,
BT YR A AR T RALER B, AR 1T
FEIRZE AL, o e Al il 2 B2 28 — 30 °CHF IR T R 5 TR 52 1
SRR TR B A L AP R A TOT
L3 B e B3 il B SRR 2 10 Pas e Sl i fi 4
o SR PR 2 T 07 = TS R i ) 5 TRl
WG R AR IS E R MR THE . 5510 g
i LGRS R E SR TR 1.4~1.8 g0

-+ 2740 - China Pharmacy 2024 Vol. 35 No. 22

2.2 fEARA S ROTIE 773k
2.2.1 ERREZ RS B

BRGS0 T, BY AR ALY 1~1.5 em’, il A 45
A S, FH e 2 23 R ) AL R (12 000
r/min, 3 min X 10 %), BATH W, F —20 °CHRZ5 48 h )5,
£ 20 °CRilfk , ) &2 VRl 3 U5 T E5 O ALES L UTTE (8 000
r/min, 25 min) , B F 5, 242 0.22 wm G AL B8 I g i 2
WU UE W, BDAS T R AR BOR™ . B3 B L
ML, 25 4 Fe Az T H Jin A 2248 7K 200 L AU Ik 7 & Y
IRF— 1 000 WL, B He 2 LA i AU BRI & A
HEWE 200 L WA ik &5 1957 — 1 000 L, %€ L
A LA A SR IO 200 L 34 kit ) & i)
— 1000 uL, ¥ 34t LAy BITR A 5, = il E 15
min, & FH ST LA 6 BE 1T 540 nm i K A0 5 1
JEREA (4) , # PR AR NG Z AR & it i A
Z K & & (mg/mL) =5+ (Apws — A s ) X (Awen —
Azem)o
2.2.2  BEAMER B EE

L 70% £ BEAETR I, 25 1 2020 4F i rr [ 25 i) (Y
)38 ) “2201 7 T Y PRI A R R A R
P,
2.2.3  TRTHRME

SR FHE I B S R B KR (%), 35 iR AR
THRAH TR TR (%) =100%—F K H",
2.3 FREATRAFEFNIZHEERKE
2.3.1  THARHT ]

O e BB 2R AR 45, $ 2,17 TR )y ik gk A7 T
I, BB AR —30 °C TR I E] 8 h R IR
40 °C, 73 5| %5 ZEAR R TR IR (2.3 .4 .5 h) X B 1 3=
A TR, S5 ER P02 I A] (1)
A B MR S A R B T R AR
S T 10V B [ ERRG , AE FRLREBR , BSOS Y 9 S B TR el
A 2~4h, Z5RWFEL,

x1 TEREMNBERERER

Bkilh BRI WP
2 257 92.17
3 189 93.55

4 195 91.85
5 187 92.59

2.3.2 Jgmsta]

B PR T B S i 48, T A AR IR EE — 30 °C L il
URETE] 3 h R EE 40 °C, B 5 [A] 1 ] (14,16
18.20 h) X EEA YRR 1) & & R T3R5 . 4558 0
N, BE TR RE A, AR Y B i R TR R
SeTtE a R S, S TR A 2 18 hi, B PR iR
WS i R TR IR B R R ORI IR PR T A ]
F14~18 h, ZERNMFEK 2,

thEZ s 2024 4E55 35 4245 22 3



®2 TREEHERZERER

x5 EXREZITAREER

TR BRtER S 0% W 21%

wh5 4 B C D(EE) FREZMAE/(mgml) EEEREGEEL KR

14 199 93.06
16 25 9333
18 26.5 94.25
20 187 92.83

2.3.3  THRIRE

] Jo 1R T B S B 48, 150 R AR IR — 30 °C L Tl
PRISPTA] 3 h R E] 8 h, 5 4N [A] 1R (20,30.,40
50 °C) X IR ) & i R TR, 455 R,
YRR N 20 °CHY, SRR B K R R K o A 84 25
Bk, AR RE T 5T, LRV PRI W s AR, BRI
VEPE T BRI} 30~50 °C, Z5FRMLF%3,
x3 THREENBEERERLER

BRI R BT

gl 15 AT
30 234 93.36

40 01 93.55
50 210 92.35

24 EXTRKBAUFEREFTRRBEHIZ
241 HESKFE

HRAE B R 3 B AR A5 5L, DATRZR A [B] (4) | T4 A 1)
(B) . THAREE(C) A ZR IR R 2 IR & B PR
Yot R TR ER bR T IE A IR . TE SRS

EHKFEWFEA,

T4 EXREERZESKTE
KT A Bh (e
| 2 14 30
2 3 16 40

3 4 18 50
2.4.2 IEZRIES R

FIIFH SPSS 27.0 #f45% IEACIR IR &5 AT 0 M o 45
H(F5) Wn, & BE R X H T gk B>4>
C, H.B:>B\>B:y 4> A4,> 4. .C.> C.> Co, [AlI 7 2253 My
S (FR6) W R, 85 R XHE B T2 B AR vl
B>A>Co WU T 20 AB.C, BPFZRIE] 2 h,
THERTE] 16 h, THRIREE 30 °C.
25 HFEHEESEREERESFTRABHIZ
2.5.1  AHPERE & FEn AL E R 4L

ARG VAR 2 K& & BRSO
TR M FEAR , SR FH AHP 344 3 O FL A e WO S B
I REARCGE R 45 WoR IR 2 IS i s
B R TR IATE R 5518 0.623 2.,0.239 5.,
0.137 3, 20X AU BB T — B 50 A I, 46
R B — S0 FL AT B 74 0,017 (<<0.1) , 36 JE —BUHEAG 56
TIPS E RBA B
2.5.2  CRITIC LA A H8 A EE 24K

B 1E 22 25 AR A A S Y= [X,—min (X)) ]/[max
(X) —min(X)], 2H, Yo 484 58 i A bR L

TEZED 2024455 35 45 22 1

1 4378 250 9232
54T 26.2 90.73
4274 20 91.64
4129 246 9291
4025 238 92.36
4523 192 93.84
4.544 22 93.81
5871 200 91.60
3 3 2 1 3.859 248 91.67
ko 86.163 82207 85510 79.257
, 19.013 88910 84310 86.093
ko 84900 78960 80257 84727
R 7150 9950 5253 6836

1« Fh kY945 ¢ 7h AHP-CRITICIR & INAUE T3 10 25 & 1143
-

—_— L — Lo b L o —

1
2
3
1
2
3
1
2

[ L T S
W oo o — Lo Lo o

R T O T

®6 EXRBEHESNER

JiEkE RETAN Ll )7 Fif BEH
4 87371 2 43686 1113 0473
B 154478 2 71039 1.967 0337
C 45467 2 20734 0579 0633
D) 78.529 2 39264

1B, X5 5 HHERE 55 A 0 B (E, min (X)) \max (X))
539 R 45 A3 B i e/ M e KA iR A SPSS PRO
(https : //www.spsspro.com/) T1 55 45 48 b 22 8] (1) 28 514
ot [FRESANE, SR VR, RS2 NG = B
MR Y A R TR ACE R0 R 0.322 6.
0.328 1.0.349 3,
2.5.3  AHP-CRITIC IR A INALE 28 45 F8 PR B 25 A A

4 AHP 1 \CRITIC 15 A5 (19 2 8 FRA EE R 5L, 120
KW =W x W W ox WL AR REL,
b, W WAy 33678 AHP 35 R CRITIC 245 2 A 4545
PR R S5 R BR  EMR 2 IS i AR
Y R TR LE A A E R0 0.613 7.0.239 9.,
0.146 4,
2.5.4  IEACILRGITMEE R

439 LA AHP 2 | CRITIC 75 K AHP-CRITIC &4
AU TS A TR 2R 00 IE 3SR 26 R A 1143, SR A R
HISPSS 27.0 XJ PE o 45 R AT A OCHE b . S5 R B,
AHP 7 5 CRITIC ¥ 19 AH 5¢ & 308 0.899, AHP % 5
AHP-CRITIC 1R A A 2% 1 A1 5& 22 $4°h 1.000, CRITIC
%5 AHP-CRITIC IR & INACE A OC R 500 0.901, 3
A A (P<<0.001) o FiK HH SPSS 27.0 XF A 8 & 4L
VAT AR M ST, 65 3 R, AHP 35 5 CRITIC Bk A9 A
KRECH —0.796 , W3 ToAH & (P=0.414>0.05) , &
B o 7 v T S B 45 BN A & Ik | sl R
AHP-CRITIC 1R A INALGE X 1E 3SR 56 25 Rtk 1725 5 1F
S . GAIEAEOD) ST AR Y op=(>0 T

Imax

China Pharmacy 2024 Vol. 35 No. 22 -+ 2741 -



02399,  0.1464Y,
Y,

2max 3max

G IS B MEIR B B R TR Yines Yomax
Yama 730 RGN FE AT O B RIS E A . SR IR T,
KT SWMMESWMENEZRESGSITFSER
] AHPH: CRITIC3: AHP-CRITIC A it
8283 89.73 83.06
95.36 96.68 9540
79.80 86.40 80.03
7991 88.08 80.18
77.08 85.05 7136
79.29 83.83 7950
83.17 88.94 83.38
94,00 9140 93.97
7705 86.38 7135

2.5.5 LB AR

K JH TOPSIS BEAUEGUE FIRZR AP 450 . W IERE
P4 R4 “2.5.27 WU 2 kAT b v A AL A5 2 15—
FRHEIE , P45 64 2.5.37 I (4545 AU ZR 500 g inA
AR P, £ 37 TOPSIS B RU I HEF | 73 5l 4% A X D' =

J + - J - — D;
SRV D= (R=V P C=r

A IE SIS 5 1E AR 0 B (D) 5 1 BEARU (1 iR
B (D) M AR AR BRI B (C) o ol 0~1 Y%A,
AR, FRIARE i BB, 452 7R, TOPSIS 7
Fr Ak T2 93k 2 %5, 5 AHP-CRITIC R4
KUk A% OD B % = 91l 355 — 2L, #£ 7R AHP-CRITIC
TR A AL AT F1E 3850 i e e R ] .20, 2551
W8,

)x 100" K, ¥ Ve Voo R E

© oo —a SN L B Lo D —

RS EHREMREITMER

R e D, D, G i
0.616 0.494 0.445
0412 0.798 0.659
0.714 0331 0316
0.697 0475 0.405
0.779 0328 0.297
0.718 0461 0.391
0.558 0.541 0.493
0514 0.793 0.607
0.833 0409 0.329
2.6 FREEXTXRREHIEZMNEIE

HERG AL FR 3 40y, 5305 300 g, 4% 2.4.2 T N &AM
il T AR E ISR TR R 3 2.27 W0 F 7 e A
2w EEMR RS R RTR, i 2.5.47
W ARXTTHE OD, AAEMINE 3K, 458 B, 3HLFE
i B9 OD 43 5114 96.42 .99.18 .99.58 ,RSD K 1.75% , 3¢ 1]
B s O 200 206 80k R il 48 4
B9,

=

S oo —a o L B Lo D —
o W o o L oo —

< 2742 - China Pharmacy 2024 Vol. 35 No. 22

R FEREBFTURHFBEHITZHEIERIEER(n=3)
ik FRALKA R (mgnl)  FAMRSD  HTE% 0D RSD/%
| 5.882 %9 9505 96.42

2 5.846 85 95.90 99.18 175

3 5921 280 96.18 9.58

T 5,883 7.1 95.77 98.39

3 Wit
FLAS VORI BRI A R BRI i T 7575
M TALGETRTT Ik, B UR TR BARBE LB b
290 P R g DR B R B O8O i AR
A, 2 T Bt A h 25 e sh W 25 60 TR IR 2
JOR R 2 i ) S B ALY, T e R AR S S W
PR, AT L2 v VR IR BOR M ) S I 2L, sl G i 1k
BT EMERAT o A PR UEJRURE P A IR K 23 BT LAAE PR
B BOARES 5803 , AAIFFEAE TUAR By B #E PR I ] O 25 ¢
TR, I LA B T B 28 — 30 °CIR FF R THI s 4By
BORAR T R rh i A B B, AFFE e 1 TR Ta]
PRI R E S8R . 4R o, (I TA] T4 RE 7270
FERFNGE P AR A T R Al R AR PR
Ppv, IR AR ELASIRAS T B A B BOE U vk A T4
K A3 LIAESIE AL, ATk 24 H 19 s[RI, 4y
EERPR T B SE G OK 5 S SR AU A T =R T
SR
AP BRE L E IR B T ML & B A e S5 )
AP, PR E VR ) & i R T RO B S E R
PR RVR AR R W) T 2 PPN bR T Ry 42T, 45 Bl
TGO Bt . AT AR R A R T2 TR
[8] 2 b, AR E] 16 h, THERIELE 30 °Co ZHAIE, BT 15
P T 2A8E AT, Al TR MR B TR i
25 ERRIR AW SIAL T 2 IR SR T O B
1l 22 IS S A ) T 25T Sz ek e i) o s v i
KA e it 2%
S 3k
(1] Hm &2y bl B R . H A Hh 2584 B v - 2020 4E Rt
[M]. 220« 22 MR it , 2021 : 466-470.
Gansu Medical Products Administration. Gansu province
Chinese herbal medicine standard : 2020 edition[M]. Lanzhou:
Lanzhou University Press,2021:466-470.
(2] FEAE. FREAMIE & LI T [D]. K& 5 b
K2,2018.
WANG 1J Y. Preparation and quality evaluation of sheep

placenta powder[D].Changchun: Jilin University, 2018.
[31 kB . A% M) Aot . b E B 25 R AL,
1996 263.
ZHANG L.This scripture meets the original[M]. Beijing:
China Press of Chinese Medicine, 1996 : 263.
[4] HIFELNNEBEMR. FIFAMZTMERIE: 2019 4ERR
[M]. 229H < HR R Hh it 2020 : 57-65.

TEZED; 20244555 35 85 22



[6]

[8]

[10]

[11]

[12]

Qinghai Medical Products Administration. Tibetan medi-
cine standard promulgated by Qinghai province: 2019
edition[M]. Lanzhou: Gansu Ethnic Publishing House,
2020:57-65.

BUIEE , 2 HE A SRR S 25 M. AT « )1 R R
#t,1986:271.

HE Y C, LI G D. Yi medicine animal medicine[M].
Chengdu: Sichuan Nationalities Publishing House, 1986:271.
EEHEAGEE )R, (P EARR ) RE S AR 9
[M]. [ifg . EHERRAEOR T R, 2002 724,

National Administration of Traditional Chinese Medicine,
Chinese Materia Medica Editorial Committee. Chinese
materia medica: 9[M]. Shanghai: Shanghai Scientific and
Technical Publishers, 2002 :724.

i, T, BT, 5F . Box-Behnken I i [ 5 45 {1
PR R Tk 1 45 T 23], 2 57, 2023, 34(13)
1573-1576.

LOU Y, SU X R, MAO C Q, et al. Optimization of the
preparation process of Soft-shelled turtle blood lyophi-
lized powder using Box-Behnken response surface
methodology[J]. China Pharm,2023,34(13) :1573-1576.
XURATE , BB , SR, 45 | Vo VR T RAE b 245 Sk
HIBFFEIE D], hEE2Y, 2022, 53(3) : 930-936.

LIU SY,HUANG Q W, WU C J, et al. Research progress
on freeze-drying technology in field of traditional Chinese
medicine[J]. Chin Tradit Herb Drugs, 2022, 53 (3) :
930-936.

R W&, AL, % AHP-CRITIC £54 AU 0 Y 1fd
2 RE AR T A0 KB E A M 0], P
#j,2024,55(18) :6174-6185.

HUANG L, YANG L, JIN K, et al. Optimization of pro-
cessing technology and color correlation analysis of
honey-fried Lilii Bulbus based on AHP-CRITIC compre-
hensive weighting method combined with response sur-
face method[J]. Chin Tradit Herb Drugs, 2024, 55 (18) :
6174-6185.

oAV S S2 e < B e S 2 L s s
SR N T B B B Dy BT (0], P R 2 2
,2021,30(15) : 1428-1434.

ZHAO Y L,ZHANG S Q,LU W X, et al. Exploration on
extraction processes of compound Ruyi jinhuang powder
based on orthogonal design and multi-index weight analy-
sis[J]. Chin J N Drugs,2021,30(15) :1428-1434.

PAN B H,LIU S R, XIE Z J, et al. Evaluating operational
features of three unconventional intersections under heavy
traffic based on CRITIC method[J]. Sustainability, 2021,
13(8):4098.

WRSCaHE, X, SRR, A5 SR R EUL-AHP S SRk
F TOPSIS BRI 1 11 B B e g o i) 2 [0). o
HALHZ],2024,26(4) : 685-694.

TEZED 2024455 35 45 22 1

[13]

[14]

[15]

[16]

[17]

(18]

[19]

YAO WY, LIU C,ZHANG G Y, et al. Optimization of
processing parameters of Baifupian for detoxicating and
effect enhancing by combining coefficient of variation
method with AHP composite weighting and TOPSIS
model[J]. Mod Chin Med, 2024,26(4) :685-694.
i INIAL. W3 i AT A A 22 IR 25 SO D RETS PR
[D]. B : PHALARAMBHE R, 2017.
GAO S S. Preparation and functional activity of antioxi-
dant polypeptide from placenta of dairy goat[D].Yangling:
Northwest A & F University,2017.
[l R G T b1 2 . A N R IL A [ 2 it . DU [S]. 2020
AR AT R 2R kL, 2020 202.
National Pharmacopoeia Commission. Chinese pharmaco-
poeia:part IV[S]. 2020 edition. Beijing: China Medical
Science and Technology Press,2020:202.
A BRSBTS B R RN TR AT T
SAALBZEI]. Hh 2 ,2014,37(7) £ 1265-1269.
SHI Z H,CHEN L J,HUANG W F, et al. Optimization of
process of Sodium aescinate lyophilized powder[J]. J Chin
Med Mater,2014,37(7) :1265-1269.
FAEH, TR, E#E 55 . AHP-CRITIC 1A 45 & 1E 38
BT A B PR ER T 2 0], i 5 254, 2023, 25
(6):488-493.
WU ZM,YUXT,WANG Y Z,et al. Optimization of ex-
traction process of Honghuangdan tincture based on AHP-
CRITIC weighting analysis combined with orthogonal
design[J]. Food and Drug, 2023,25(6) : 485-493.
T U X B A5 R S R AOE-AHP £55 INEUE ] A
FRBET S80IV DI A e € ) Al et o 9 T 2
[7]. RS EEEZ,2023,34(2) : 341-344.
LUOY,ZHU J,LIU L, et al. Variation coefficient method-
AHP combined with star point design-response surface
method was used to optimize the preparation process of
honey bran with special processing excipients[J]. Lishizhen
Med Mater Med Res,2023,34(2):341-344.
ARk B EET, BG5S AR T2k
B AT H B AE AT FE[]. T 2555, 2023, 34 (18)
2213-2218.
ZHU W T,LUM X,HUANG Y J, et al. Study on the opti-
mization of processing technology of honey bran-fried
Atractylodis Rhizoma and its anti-gastric ulcer effect[J].
China Pharm, 2023,34(18):2213-2218.
ISR, 2 M, I35, 45 BLAS VR R TR T 254 o
Y52 W0 55 P 2 HOR BIFFE R e (D). ThRE2Y, 2024, 55(4)
1377-1388.
QIU X R,LIY S, WAN Q, et al. Research progress on ef-
fect of vacuum freeze-drying on quality of Chinese herbal
medicine and its regulation technology[J]. Chin Tradit
Herb Drugs, 2024 ,55(4):1377-1388.

(SR H 1 :2024-05-30 [ H 18 :2024-10-19)

(iR %)

China Pharmacy 2024 Vol. 35 No. 22 © 2743 -



