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Optimization of the Extraction Technology of Garlic Oil by Box-Behnken Response Surface Method
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ABSTRACT OBJECTIVE: To optimize the extraction technology of garlic oil. METHODS: Using extraction rate of garlic oil as
index, based on single factor test, Box-Behnken response surface method was used to optimize conditions of steam distillation
method for the extraction of garlic as fermentation time, solid to liquid ratio, fermentation temperature and the verification test
were made for the optimized technology. RESULTS: The optimal extraction technology was as follows as fermentation time of 4.5
h, solid to liquid ratio of 1:7, fermentation temperature of 55 °C. The average extraction rate of garlic oil in verification test was
0.32% (RSD=1.43% ,n=3) ; the relative error between the measured value and predicted value was 0.06% . CONCLUSIONS:
Box-Behnken response surface method is simple, reasonable and feasible to optimize the extraction technology of garlic oil, which
can provide a scientific basis for industrial production.

KEYWORDS Garlic oil; Steam distillation; Box-Behnken response surface method; Extraction technology; Optimization

Koisr (Allium sativum L.) & B & B 244 AR KY)
NG £ N S AR 10 My NG B b T €
TSP BRY, KRR Z h KRRt R,
AN A1 Z A7 i Il B0 32 T B 2 AR
ke it R B i S A
HHET, Keril 3BT 2 FEA KRR IR
FIE R R G A AR ZE O, . IR e —
FIAROT HLECR AN A 7 v AR HORN J2 2 A 2 4 By v
A FEEIRH - [E 5P R 2558 PR [ 5 15 241 RATF 5 35 il 55 7
PRHIFE YL (No.JDZX2015162) 5 ¥ HiFl 4 J5 3 H (No.CZSYJI-
14012)
S FAER 2N, AL, WFR T R 2R . HLE :0371-66233639.
E-mail : kangby2008@163.com

#AEAFVEE B EALLG00, Wt BT 1] - sP 2Rl B A br . H
15:0371-66233639, E-mail: liuruixin7@163.com

hEHEE 2017ESsRE 1

UNTRES d P/ iners | = NG 1 s s 2 e 2 U U
A AR HMERE R, i Im A — A A A2 Ok ol 23R 15
LIRS =T TN L 51 N B = I e [ 22 v
A RESEA  (H O A 0 R A, M R T
FERURAS , b A Az 7= AR X B BRI ME , H AT 32 2240 5K
B ST M B, AN T R B AE 720, IR 28 R IR
FLAT U8 17 B AR R M SR i Y, R i FH Y
TR 2 — o AR K28 2R T PR
KR, DLAR GRS BCR A 845 , 76 B 2200 i) L A
I, % FH Box-Behnken i 7 18] 25 73 1 H- UL AL K 28 2608
DA GRIMN T 2254400 e T SHC S K i
BN BOEE R RIOC R AR i LS A A 7 B
WA

1w

China Pharmacy 2017 Vol. 28 No. 1 - 103 -



1.1 U

DS-1 A s 4 28 AL (IR AR ) s 4 4 7
P I (b OB Rl S 50 % B 3 AL 28 A BR A /] ) s ABZD-
HW-2000 7 F A (bt i 4R A R AT BRA FD D o
1.2 Z5#f

K (F 2016 43 H 27 H I /A T FHE ik v,
FEHL ) o
2 HEEHER
2.1 REFZ*

PRI — 2 it 1 25 B2 K , T L UG #E bl in A
T ELZEIR K, S AR R, B RS, F R
—E AR K PR R R IR R W B ]
VER MBS, PRI — g i [a], WO AR U , 39 hind o A1
THIfE (60~90 C)ZHL, & EIORFRIIAT , T+ HAR
BB (mL)/ KGR B (g) x100%]
2.2 BRRKBMTHEZMERSKE

A B8] SCHR[5-6], 73 il B A eI (h) DB CR
BRI IR S, me V) R EEREE (°C) FIZE I ] (h) 44>
IR, BRI 5K KUIGRR R B Fa R X,
SO R 2R T R
2.2.1  REERFR] BEE Rk 25 C ZEIHETR N 2
hoBH& LR 124, B 5 R BER ] R 1.2.3.4.5 h B XK
FRIMFRBCR A, 25 9 WL 1A

0.30 0.30
« 0.25 & 0.25
5020 f @ 0.20 f
@ 0.15 2015
=
Z0.10 7z 0.10
e TR
K 0.05 K 0.05
0.00+ 0.00
0 1 2 3 4 5 6 14 155 16 1:7 18
JRIERF ], h HRHEHE  g/mL
AL T[] BERA& IL
0.30 0.30
S 0.25 /_\7/' S 0.25 \/\/.
¥ 0.20 g 0.20
@ 0.15 2 0.15
=010 Zo10
B R
K 0.05 K 0.05
0.00 0.00
15 25 35 45 55 1 2 3 4 5
KRR, C ZEURI ), h
C R DR i)

Bl BERIIKFHRIERZ 0
Fig 1 Effects of various factors on extraction rate of
garlic oil
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Tab 2 Design and results of test

RIS X X, X, Y, %
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Tab 3 Variance analysis result of regression model
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Fig 2 Surface plot and contour map for various fac-

tors to extraction rate of garlic oil
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