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Research on optimal processing technology of Poria decoction pieces based on
multi-index component quantification
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Xianan, HAO Min, CAO Gang
School of Pharmacy, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To explore the optimal processing technology for Fuling (Poria) decoction pieces. Methods Through market
and literature research, it was found that the commonly used processed products of Poria cocos mainly include the following six
processing methods: fresh cutting, sun drying, shade drying, sweating, steaming, and sweating steaming. Orthogonal experiments
combined with comprehensive scoring were used to optimize six sets of process parameters. HPLC and phenol sulfuric acid methods
were used to measure the contents of poricoic acid A, poricoic acid B, dehydropachymic acid, 3-dehydrotrametenolic acid and Poria
polysaccharide in the six groups of Poria processed products. An Agilent Eclipse XDB-Cis chromatographic column (250 mm x 4.6
mm, 5 um) was used, with 0.1% formic acid aqueous solution-acetonitrile as the mobile phase, gradient elution was performed. The
column temperature was 35 ‘C, the injection volume was 5 pL, and the volumetric flow rate was 1 mL/min. Quantitative study was
conducted on the content of triterpenoid acids and Poria polysaccharides in six different processing techniques of Poria. Results The
content of triterpenoids and polysaccharides of Poria was highest in the shade drying group (humidity 90%, temperature 23 C, 4mm
slice), with a comprehensive score of 0.896, which was the highest compared to the other processing groups. The analysis of variance
showed that relative humidity (P < 0.01) and fermentation temperature (P < 0.05) were key factors in the shade drying process.
Conclusion Based on quantitative analysis of multi-index components, this study provides a material research basis and scientific

basis for precise quality control and clinical application of the processing technology of of Poria decoction pieces.
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1 HREFEEH IZ HPLC
Fig. 1 HPLC of different processing technology for Poria
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Fig.1 Different cutting specifications of fresh Poria
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Fig.2 Poria mycelium grows from Poria slices under

optimal shade drying condition
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Fig.3 Poria slices are steamed at different times
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Fig. 4 Poria chunks (8 cm?®) with different steaming times
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Table 2 Single factor test results of sun drying processing technology

JE 5 (mg-g ™)

e R A R%W B LERER %R REZHE R
2 mm 0.046 0.047 0.082 0.029 34.209 0.312
4 mm 3 0.073 0.056 0.106 0.026 34.493 0.351
6 mm i J 0.022 0.047 0.082 0.025 34.758 0.299
8 mm? 0.054 0.009 0.095 0.026 35.315 0.257

23 °C, WIS 4mm . HIT (AT
43 EcE 0.896) LT (LA 1R s 0.351). H
2 S HEMNTAR, AR T4 T 2A
W PRI (P<<0.01), JRFEXT T4 T2
HEEFEMEM (P<0.05).

R 6. 7 BN, 35 RN EE 5 (1) G 9 25 il
A (B) >RAFREL (A >R TIHIEE (C).
TEH GO, R ZEHI ) T2 0 e sk nl ik
PN A4BsCy, RIZEHIET[H] 40 min, 3T 3 ¥k (9d),
A DIHIRME 2 mm A . IR 8 ATATL, &
R ZE S T2 BB (P<0.05).

IREEEY). BT BAT 2. RIF. RITH
TS L VP B T E S 9 s, TR%E
B H] T2 AT GHAHZRE 90%, #HFE 23 C,
A OIS 4 mm), ZEE TR 0.896,
233 HRELZSHBIERE UERI P&
PR RZAE, WBATHEAT 3 IR E R AR, &5
R 100 3 IR P45 61N 0.860,
H&HEFRI RSD /8T 2.0%, BB IR
il L 2R E AT .
3 g

27 TR, REMEH T2 RE b =k %
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F3 AFESHITE Lis@®ERHAEERKE. Rigkit54%

Table 3 Lis(4°) orthogonal design experiment factor level, test design and results of shade drying processing technology

i = A BIC C/% D (%F) E(%E) IR Al me g ) aa
IRZER A RER B RERER MEHR KELHE 7o

1 2mmiif (1) 19(1) 60(1) (1) 1) 0051 0027 0.084 0028 3331 0.142
2 2mmit (1) 212 70Q) Q) @ 0044 0013 0.057 0030 3443 0.104
3 2mmit (1) 23(3) 803 (3) @) 0072 0044 0026 0042 16925 0.226
4 2mmiET (1) 25(4) 0@ () @) 0120  0.098 0.167 0284 43914 0.675
5 ammit @ 19(1) 702 ©) @ 0051 0028 0.085 0.024 3585 0.142
6 ammif)t 2 21(2) 60(1) () @) 0053 0026 0.052 0073 18640 0.223
7 AmmEA @ 2303) 0@ () @  03% 0112 0.463 0.168 43639 0.896
8 4mmi)t (2 25(4) 80(3) (2 (1) 0180  0.036 0.192 0300 43869 0.621
9 emmit (3) 19(1) 80(3) () @ 0047 0017 0.070 0021 14744 0.163
10 6mmif @) 212 9@ () 1) 0139 0111 0.188 0314 27241  0.660
11 emmiif 3) 23@3) 60(1) (2 @ 0137 0043 0.189 0328 23303 0.531
12 emmit @) 25(4) 702 (1) @) 0046  0.009 0.057 0070 44112 0.303
13 emm*: (&) 19(1) 90@) () @) 0030 0018 0.044 0025 45013 0.281
14 smmiHi (4) 21 80(3) () @) 0036  0.020 0.071 0023 26913 0.218
15 smmi: (4) 23@3) 70Q2) (4 () 0036 0023 0.071 0022 23513  0.207
16 smmitk (4) 25(4) 60() (3) @ 0059 0019 0.102 0018 12059 0.173

F4 PBFAEHTIZ Lig4)EXZITRIEER T
Table 4 Intuitive analysis of Li(4%) orthogonal design

experiment for shade drying processing technology

K A B/C Cl% D(*H) E@®A)
K1 1146 0.728  1.069 1.559 1.630
K2 1.883 1206 0.756 1.537 1.336
Ks 1.657 1.860 1.229 1.202 1.033
Ka 0879 1772 2512 1.268 1.567
R 0.251 0.283 0.439 0.089 0.149

K NiZH) i RFRIRL 4 MRIBER S R R T H.
K; is the sum of the comprehensive scores of the four experiments

corresponding to level 7 in the column; same as table 7.

x5 FBATAEENIZEWEARAESH
Table 5 Variance analysis of influencing factors of shade

drying processing technology

KR BEEFHM BHE FMH OPH  EENH
A 0.158 3 3.95 0.071
B 0.210 3 525 0.041 P<0.05
C 0.448 3 11.2 0.007 P<0.01
R 0.080 6

WS EA R, AR s w2 e T4A
CHXHREE 90%, ¥R JE 23 °C, A PIHIEAE 4 mm),
HRZm A 28 AR S > R IR B > 1 D) i
%, GREVFa e (R 9.

HR 2R — DR S 2R, T SR

NG U S R, KR EGRE S 2 2L
DA e B DRIE, AR 2T SRR A T R
KA TE] o A HL AT R i) % 20 T ORAE 25 44
R B P 23 PR ) R & B DL SR R KR T
RORERHE,

HAT, RERMEH 2R M. g
PR 5 B M T A B AN, X R
FarE HLAl2 o SR1, AT xR M T2 Mmt 7ei ok
AETEIY, RERRAEARZ A TP T2 R A
BB T THAFAEAN o IXEEPRIER R 7R
AR R FRETE

ARSI TR I G 753 BURBIE T
HEFE S HAFAER) R IR, B AARRE S BUER
RAALGHE TR BES . AU TEADAG 1A
[FIMH T VB R R 2 o & IR, 33
RERR AT B T B AR 7 SO AR, DA
HLZ, SRIHMRE MG HME, MindfEzh I 5
RIER G R

REAE e B E 2 IR 3 2 AR T
“EET HERS, HAR R E A Ry, H 2
RO AR FIR. PUEZ. PRRSE. B
FEIRNIHERRER TR H 2K, Wiy LI
RIPR S JE R SR EN R 2 5 B AE AR R EAL B B, 31X
Xt 25 IO RO T B I T TR R . Ak,
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F6 B, &F. &bl ZTESEMEHTE Lis@)ERRITREERKTE., KRR 54R
Table 6 Lis(4%) orthogonal design experiment factor level, test design and results for processing technology of fresh cutting,

sweating, steaming, and sweating steaming groups

. . i . . FiE 5 $ (mg-g™) ey
S AT Bimin ¢ DR ECPF) Zocma piamp 2apsm Warm Esm
1 0(@) 0(Q) 2mmif (1) (1) () 0030 0017 0.047 0021 39291 0.253
2 0@ 200 4mmiEF 2 @ @) 0.021  0.010 0.034 0.063 8.683 0.120
3 0() 403 6mmiEf 3) @) ®) 0.034 0031 0.014 0124 43996 0.349
4 0(l) 60(4) 8mmiH: (4) ) ) 0033 0012 0.049 0021 42143 0258
5 12 0D 4mmiif @ @) 4) 0016 0018 0.034 0.066  37.373 0.261
6 1(2 20 2mmi (1) (4 @ 0023 0038 0.012 0126 12483 0.217
7 1@ 40@ smmiE (4 () @ 0033 0030 0.108 0019 27131 0.249
8 12 604 6mmiift 3) () 1) 0043 0014 0.055 0022 26979 0.203
9 23 0@ emmES @) (@ @ 0037 0013 0.054 0022 16849 0.153
10 2(3) 20@ smmH @) @) () 003  0.009 0.035 0073 16801 0.168
11 2@3) 40@) 2mmiif 1) (@) @) 0044 0023 0.080 0135 43366 0373
12 2@3) 60@) 4mmiif @ (L) @ 0051  0.027 0.110 0018 18640 0215
13 3@ 0@ smmi (@ (2 @) 0043 0014 0.070 0020 41592 0.274
14 3@ 20 emmiif @) (L) @) 0057 0033 0.061 0093 32929 0316
15 3@ 40@) 4mmiif @ (@) (1) 0086  0.063 0.126 0158 41272 0.490
16 3(4) 60(4) 2mmis (1) (3) @ 0043 0015 0.060 0027 40914 0273
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iR EM Table 8 Analysis of variance in processing technology for
Table 7 Intuitive analysis of Li6(4°) orthogonal design fresh cutting, sweating, steaming, and sweating steaming
experiment for processing technology of fresh cutting, groups
sweating, steaming, and sweating steaming groups FERJE EETHM AME FME PMH S

AKFE AR Blmin C D(*#H) E(®H) A 0.033 3 3.3 0.075
K1 0.981 0941 1116 1.033 1.114 B 0.061 3 6.1 0.016 P<O0.05
Kz 0.930 0821 1.086 0.970 0.795 R 0.03 9
Ks 0.908 1461 1.021 1.051 1.055
Ke 1353 0949 0950 1118 1.208 TAIREMBIAARLAS, HH R BN TR AT
R 0111 0160 0041  0.037 0.103 E- BRI IR AL LV A, AR 2 OB A
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Table 9 Highest comprehensive score processing parameters for different groups of Poria

S T2 SR A VA R S A AV
[+ R A% 4 mm R, EREE 23 °C, MIXHREE 90%, K% 3d, BHAMT 0.896
aawadill KA 3R (9d), Z&H| 40 min, YK 2 mm, IR 50 CHET 0.490
i WA 4 mm #E ), E AT 0.351
25 7841 40 min, AR 6 mm 3 A EE 50 CHET 0.349
RIT KA 3k (9d), KA HA% 8 mme iR 50 CHEF 0.274
fif 1) R A% 2 mm R, KR 50 CHET 0.253
s DL R T 7 K. AR ERE AR S 2, T AT bR . @ idix

PIE, HATIRFGE “SFIE” 5 “GUF7 2k FORUETE T IS, AURE OREE PR 1 ] 0 o
PP —— R R L gt kR b, IR R T EMIR AR SRR . IXESRARIE A
BURBHBIR AT ORI B SHH T2, lEhs  SBIRAIRR, DB ORIRELE IR RN RS 5 5
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x10 REREBEEHITZIIE
Table 10 Verification of optimal processing technology for

Poria

JRE S/ (mg-g ") ma

RER A RE] B LEAKRER MENR KELZH o

1 0.389 0.11 0.381 0.172 43571 0.848

2 0.396 0.114 0.378 0.158 43.595 0.861

3 0.403 0.113 0.384 0.172 43587 0.871
RSD/% 0.700 0.208 0.300 0.808 1.222 1122
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