¢ $ % Chinese Traditional and Herbal Drugs 3£ 50 % 25 6 i 20194 3 A - 1341

HPREM CBERELZMURERREEHAR

BRAR, TFR, BRE, 7 W, F2E, ATE, B 9N
LR BR 2GRS BUR P25 I BCa M E A SE i %, 1078 & 330004

7 E:BH WA SAERAR CRKE PR T2 R BEATI R ik LUK R NE RN, R,
AR KR KER YRR, £ EZ RGN0, RAm N R KE T E&FThi; UEEE,
TR BRI K BB & O TR AR, W R 2B R T2, UARIB IR B B T HOR B0 24 U 5 A 00 R TR 1 o
o, R RN OEEKE LZA LI E 34%. SEAER 340 80% . KIFiREE 78 C, KEHIL 99.59%: 3 FhA[EKE
77 K B 28 LT K B> IR HCR B> TR B SRR 1) 24 2 5 AR HE A R I A LU R AL BB 3 =1 T 94.44%,
BT BB R A Ik D 8%, THIRHN K B K T #R T AL B S R AR IR 0 FBE T 55.56% 5% 100%, HBTEERE 58 & H A
250 W SIEA R SEE K T2 REARIE A FAE M S P & IR R, IF BRI UK B, A SRS R AR

R LK BB
KR MARAR: AREKHE; WRTHE; KW, R PR RIA) & RO i
hESAE: R283.6 XEkFRERE: A NXERS: 0253 - 2670(2019)06 - 1341 - 07

DOI: 10.7501/j.issn.0253-2670.2019.06.012

Optimization of ethanol sterilization technology for Angelicae Sinensis Radix and
comparison of its quality
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Abstract: Objective To optimize the conditions of the ethanol sterilization technology for Angelicae Sinensis Radix (ASR) primary
powder and compare of its quality. Methods With the sterilization rate as the index and ethanol usage, ethanol concentration,
sterilization temperature and sterilization time as factors, the response surface methodology based on the single-factor experiments was
employed to optimize the ethanol sterilization process conditions. With the microbial content, extraction rate of volatile oil and the
content of ferulic acid as the indexes, the effect of optimized ethanol sterilization process, the moist heat sterilization method and the
dry heat sterilization method on the quality of the sterilization before and after of ASR primary powder were evaluated. Results The
optimal parameters of ethanol sterilization technology were as follows: dosage of ethanol of 34%, ethanol concentration of 80% and
sterilization temperature of 78 ‘C, the sterilization rate was 99.59%. Comparing with the moist heat sterilization method and the dry
heat sterilization method, ethanol sterilization method had some advantages, such as higher sterilization rate and better overall yield.
Compared with the untreated product, the extraction rate of volatile oil increased 94.44% and the content of ferulic acid decreased 8%
after the ethanol sterilization, while decreased 55.56% and 100% of extraction rate of volatile oil after the moist heat sterilization and
the dry heat sterilization, respectively; And ferulic acid was destroyed completely. Conclusion The microbial indicators reached the
requirement and the quality in chemical composition of ASR primary powder treated with the optimization of the ethanol sterilization

process by the response surface method is better than that of conventional sterilization methods. It is expected to be an alternative to
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conventional sterilization methods of ASR primary powder.

Key words: Angelicae Sinensis Radix primary powder; ethanol sterilization; response surface method; sterilization rate; volatile oil;

ferulic acid; RP-HPLC
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Fig. 1 Self-made extractor of volatile oil
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Table 1 Design and results of response surface method

R A% B/% C/C KEHE%
1 30 (0) 85 (0) 70 (0) 96.88
2 30 75(-1)  55(-1) 82.45
3 30 85 70 97.27
4 25(-1)  95(+1) 70 82.37
5 30 85 70 98.05
6 35(+1) 95 70 78.45
7 35 85 85 (+1) 99.61
8 25 75 70 80.50
9 30 75 85 94.15

10 30 95 85 89.86
11 30 95 55 63.13
12 25 85 55 73.09
13 30 85 70 97.27
14 35 75 70 99.22
15 30 85 70 97.27
16 35 85 55 85.57
17 25 85 85 96.49

2.6.2 [ElEABAY RS 7 2250 B R Design-
Expert.8.05b S it 8B4 iHlA, X 3& 1 372 i
AT, PUKEZ (YD Jymi B o 4 i H 25 &
F) IR ZTE T FEN Y=97.35+3.8 A—5.31 B+
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Table 2 Variance analysis

JrEKIR P Bl B FIE PH

Y 1 850.30 9 20559 38836 <<0.000 1
A 115.52 1 11552 21822 <0.000 1
B 225.89 1 22589 42671 <0.000 1
C 719.53 1 719.53 135922 <0.000 1
AB 128.14 1 12814  242.06 <0.000 1
AC 21.90 1 2190 4137  0.0004
BC 56.48 1 56.48  106.68 <<0.000 1
A? 36.90 1 3690 69.70 <<0.000 1
B2 360.48 1 36048  680.95 <<0.000 1
oz 136.69 1 13669 25822 <0.000 1
7 3.71 7 0.53
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Fig. 2 Optimization of three-dimensional response surface and two-dimensional contour map for ethanol sterilization

technology of ASR
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80.47%, KEIRJE 77.55 °C, MLt FiisA: 1438
WeKE . HRER| SR R AT, R AR K S
TERBEREMATEBIE N OB E 34%, JFEAER
I3H 80%, KEIREE 78 C.

WA IE R s L T 2SR AT I e Se5s,  JLik
1T 4 RS, SERRIAS 1P 35 KB 26N 99.59%, AH
MHRZEN 3.02%, 2 BALUESLIE 5 TE TG & 3%
PEZES . FITRA, SR A Mo R TEE LA R 22 U5 S A 5 1)
KB LZHES 5, BAKRE X
27 CEEREESAERERRAIXTEE
271 HHERFEENE FE 100 g IR 5
AZHR “2.37 WUHAT KR AR, SR 5% FdRPARH
LT A SRR, 2R N 3. 3 Pk

#3 FRREAFRALEFYAFEEMHESERNER
Table 3 Bacterial content and sterilization rate of ASR

primary powder after treatment with different sterilization

methods
K= W i/ (cfug ™) K%
CEEKH 10.0 99.38
A KR 525 96.76
THK B 125.0 92.31

IR AIE B2 SUHE 1 SR AR O AE IR B ik
P& BHEP RO KT <SRRI < T K
B, U LAE S ROV RS, LEEKBERCR I T HAl
KT

272 FERMIRMUERTLE 2 “2.47 BUNER MR
WOTES IR AR AL . CFE KA 1B HK B ST #4
KU VAR AT A AR B, AR 50
ALTH 5 2 VA AR S SRR LR 4. S5 RERW,
AR KR 75 sCAC B 2 VA AR Ja 4 A R B e 28 0

F 4 TRKREAANERGHIZEL MR RRIE
Table 4 Characters and extraction rate of volatile oil of

ASR primary powder by different sterilization methods

- FER FER e R

e HR/mL  FiElg %
R4k R 0.18 100 0.18
CEERE 0.35 100 0.35
WPCKE  wEE 0.08 100 0.08
FHKE  wEE 0.00 100 0.00
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A-reference substance of ferulic acid B-untreated sample

C-sample of ethanol sterilization D-sample of moist heat

sterilization E-sample of dry heat sterilization

B3 ARIKERNLIERESYIHFHE RP-HPLC [E
Fig. 3 RP-HPLC chromatography of ASR primary powder

by different sterilization methods
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