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Abstract: Objective To estimate the minimum energy requirement for the concentration of traditional Chinese medicine extract with

ease. Method Yupingfeng Powder was chosen as the model formula. The selected key parameters were measured during the
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concentration process. Correlations between Brix and other key parameters were established. The significance of predicting the

selected key parameters in this study were emphasized with the fundamental energy equations of the concentration processes. Result

Brix had a strong correlation with the selected key parameters as the following: solid fractions, density, heat capacity, and thermal

conductivity with a high value of R? greater than 0.99. Conclusion By establishing the appropriate relationships between the

measured Brix and other key parameters such as heat capacity (Cp), and thermal conductivity (kf), the dynamic energy consumption of

the concentration processes of traditional Chinese medicine by conventional thermal process or novel membrane process, can be

achieved. This will provide valuable insights into the fundamental study in pharmaceutical process engineering of traditional Chinese

medicine.

Key words: Yupingfeng Powder; concentration; aqueous environment; key parameters; Brix; dynamic energy calculation; correlation;

solid fraction; density; heat capacity; thermal conductivity
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Table 1 Experimental data of Brix and solid fractions of

traditional Chinese medicine extracts during concentration

process
FIFEPBx BE&%/% | AFECBx EE /%

2.6 2.5 7.8 10.1

4.0 4.1 12.4 154

5.6 2.5 17.8 21.6

6.1 7.5 214 259

6.6 7.5 377 425

7.7 9.1 66.1 76.0
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Table 2  Experimental data of Brix and density of
traditional Chinese medicine extracts during concentration
process
HFIEPBx % /(kgm?) | AFIEPBx %/ (kgm™)
2.6 1092.0 7.8 1106.0
4.0 1.094.0 12.4 1121.6
43 1092.8 17.8 11435
5.6 1095.6 214 1162.0
6.1 1087.6 37.7 12458
6.6 1.094.0 66.1 1350.0
7.7 1108.8
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Table 3 Experimental data of Brix and viscosity of
traditional Chinese medicine extracts during concentration
process
FFIE/Bx  FifE/(mPas™) | AFIE/Bx  ZiE/(mPas™)
2.37 6.24 10.73 12.80
3.20 6.36 14.90 32.20
5.03 7.16 16.03 53.55
8.17 8.34 17.10 55.53

AR 2 B2 (R LA S, o i) B T DA I
BRUMATREAS . KGR IR A 2, mIA
Hi—NERRAK, B FERERERE. RN
T A Y5 I P R LUK B BE R, AL, BRoKkod AR )
BHO RN B BT, ERREOkgE SRS, W)
BHE) R BE 55 % R IR BRI 2R AE DG, [R5 72
N y=42661x+1072.3, R2=0.993 2, y (REHE,
x REFEEFIBE .



FED 20214E4 7 $52% B 78 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

= 1941 -

FHEE R AR —FhRRE, b RIL T AT
WA AT, 76 257K SRR i A 2 I s ik T 7K
SFIEE R I ZERRE . ARESFER 2
AAFRIEE S, BB BRI AL
AR SRR RITIEAN y=3.3619 e!35937,
R*=0.933 1, y REFE, x REOFIE. i —F
MXRFRTTHE, BAREH AR SRR R 1)
FHEE, AHE BRAH I Hh ik 55 K BE BRI R .
2R AR RL R B 1 U 3 B SR SRR A A R 11
WL DATRIWRAAR 7328 Gt JZ00), NIEZE
TG v 2R RIS REFESNASTHA SRt — AN E 2
(135 B
322 AMESHHE. FRARMKLR ML
R U AT () WTHL, AR R R IR
AR R AT B SO SRR (1 KO B R
TR ISCERE R . AEATE TS P I LS, 4
R (FEF— B R ).

N ANE R R, WRESREYIR
R . RITE TR 25O R I B Ak &
o, K22 BR RO AP R L AR I KN BT eiE
AR I ] — B 1 R PRV RO B R S 50 A R
S SREMSLIEHE 59 K 4. 5. AR
FE 5 B REA AR R L RE R R TREN y=

T4 REEIEE—ESHFRARFHESHBFES
EE A ST R
Table 4 Experimental data of Brix and heat capacity of

traditional Chinese medicine extracts during concentration
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Table 6 Experimental data of Brix and osmotic pressure of

traditional Chinese medicine extracts during concentration

process process
HFIRE/ b/ R EE/ Eb A/ ERIEBx BiEE/KPa | AFEPBx 5% E/KPa
°Bx (kJ’kgK™ °Bx (kIkgK™) 2.6 360.28 7.8 839.54
2.60 4.18 7.30 440 4.0 47183 12.4 1332.03
3.25 4.14 13.55 4.58 5.6 642.05 17.8 2054.24
5.40 4.29 23.10 5.08
6.1 742.86 214 2535.16
#25 REEREPE—MESNARFEFTIEHBAFES 6.6 690.81 37.7 6213.95
SRR IE 7.7 906.48
Table 5 Experimental data of Brix and thermal

conductivity of traditional Chinese medicine extracts during

concentration process

Sp)i-7] S/ Sp)i-7] S/
°Bx (W-m™-K ) °Bx (W-m™-K )
2.60 0.640 6 7.30 0.674 0
3.25 0.6350 13.55 0.7019
5.40 0.657 3 23.10 0.778 2
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