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L2.2 BREKRRE FEBONMHE . &0 A MBSO
ot LBk OB b 4 FR ARG, e BB EL 1+ 4 g/mL,
40°C K IBHRE 30 min, LR 3 5 ,40°CTF 0. 7 kPa 3§,
£ T ZYBH T E 5% T2 632 2 Fhdet, #e ik
W1 4 g/mL /KGR EL 30 min, # L2 HL 3 K5,
40°CF 0.7 kPa JBEZEIE . RIS A R IMAIRBUR, v
BATHIYIRL, 5 22 MR BURIRE & K B B T %
T8, Ykt B 3R RECE B 40 B3 20,40,
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*x1 EXEHWHERSKE
Table 1 Factors and levels of orthogonal experiment
KT K% Factor
Vi
Level A FBURE Extraction BBt Ratio of C ZE B E]
ve temperature/ °C material to liquid/g « mL~1  Extraction time/min
1 40 1:2.5 25
2 45 1:3.0 30
3 50 1:3.5 35

L2.4 AZesoth @SRRI A
VSR DL BB, BERLPRE 10 AFERVE TEM 5L, X2
Ry A 22 il A AT 8 UK B R SR O A5 AR 45 1 A
(GB8318-87) M =& A= 2 il FI AR X 5 BE 3T ttig L e
BESFAEAT s 8 T Wij 561 SR A U6 A 223k R BT, LAY
BRAE A 7 300 o B VT 5 1 0 G A 22 b R A

e Jo 8 e TR B R AT A 3 A R . SR B
3% 2 14 2% 8 Rex-5ms (0. 25 mm X 0. 25 pm X
30 m); AN A WE N L2 mL/min; HEFEE 1 uL,

AV 10 ¢+ 1 FHE R 3 80°C (3 min)—o/™mn,
140°C (2 min) 260°C

C/min 930°C (3 min) — o/

(5 min), JEREAME AN ELEEREN 70 eV;H
AR () B R 1 s5 39 16 38 Bl 45 ~550 amu; 35 1R BE
250°C , B FIRIEE N 230°C , By 5445 B iy 800 'V,
1.3 ot

P8 I Excel #1722, R SPSS 13 S fu i
17 LSD fy i 1 43 (P<C0. 05) ,
2 HRE5SW
2.1 BHRRABLER
2.1.1 ARFEZEHGFIN AL MBHCRAER HE 1
AL A BRI ZEBGI N AR 2R BCRFE R EE R,
L 2Tk A 4R B A B e » LUK Oy il ok 3 L e T I G
Yot ZE B R 43 ) S 4.03%6,3.83%.3.07%.2.93%, Ik
A o 38 33 32 M A B & B, T B 2 Tk Y $R BROR 2 )
AEERENZES ., BT BB E H 34°C  FEWEZE
R AEAR G B 15 Y 3R R A5 gk 5, R LA 2
THBE N A 22T A B AR BUT . 1R LU i N 4R

BOGR#AT .

4|(II]M BZNRRS ZJik I!kk"“
AP Extraction solvent
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Extraction rate/%
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1 AEZEBL 3 & im R B R A R0
Fig. 1 The effect of different extraction solvent on

extraction rate of ginger oil

2.1.2 G TEMNAZMBBCRFE M mE 2 7T,
TR R A MR IBCREN 3.83%, B ™ T
BEZAPRHW 2. 5200, XA REREE 2 A A KREKIK,
TEMAE 5> T R BE B T — B R4 B8 & T R4/, B
T Al BRI

2.1.3 AFEBEHTZFERX A ZMRBORME N H
P& 3 A, A 22 AR ORI B B0 5 R fn , 20,4060
EA 80 H Ak 38 A FR R 2351 H 2. 07%6.2. 33%6.3. 52%
3. 7596 , 3 5 AU R A 22 JFORHE il i R TR NE
XK. [BNBEESRE,60 HA 80 H AR A2
BOREA B 25 P %E 60 B AHE.
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B2 F.EENFEEZRRNENZM
Fig. 2 The effect of dry/fresh ginger on

extraction rate of ginger oil

4.0
s 35
® 3.0
ﬁé“
3&8 2.0
s 15
* 10
M oos

0‘0 1 1 1

20 40 60 80
H %% Mesh/H

B3 AEYRE B EEHRNENZIN
Fig. 3 The effect of different dry ginger mesh on

extraction rate of ginger oil
71N » B BHB LG A3 K, A S5 3R R 2 36 0, R LE
1:3 g/mL RN 1+ 2 /Y 2.6 £5. (HEEE R IL
HHE— 20 3 R, A 32l 4R BURIF R B 5, BHIR L
1:3.1:4.1:5 g/mL B4RBUR BN 3.45%.3.52%
M 3.58%, H=FZ KA BEEER. HIL, A2
WA BT, WIS E AR 1 ¢ 3 g/mlL,
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Fig. 4 The effect of different material-liquid ratio on

BK
Extraction rate/%

extraction rate of ginger oil
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AEHUELEE Extraction temperature/ 'C
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Fig. 5 The effect of different extraction temperature on

extraction rate of ginger oil
7, BEAE A BT 18] 4 S 4, A8 323 1 32 RSB 3 KR
Y/ ), ZEHU ] S 30 min 1 40 min i 4= 223 i $R BUR
SR 3. 9% 3. 7%, BEFE ZEIU ] (R REF , A2 32T Y
PRI B S DX T R ph T 40 AR 22 0 B 4 R M ALY
BUR . DRI, DA BB R R SR B 1Y A B 25 0, DL AE U )
9 30 min SHH.
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Fig. 6 The effect of different extraction time on

extraction rate of ginger oil
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Fig. 7 The effect of different distillation temperature on

extraction rate of ginger oil
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WU BB L /D » 28 T AR 22 4R HUR 58 2 BHIR LR
K 5 3 FIRAE HUHR) B TR B 0 30 ) 2 B RS 5 2R B
W8] 30 min FRfdE , A HUN 14 , 8 A ZE AR BUR 52
4, FEIUNT ) 32 <, 23 BT 20 AR 22 B T R 45 A 4
M2 2 ATALRIBUE MR L AR ABC, , FIZEGR
B 40°C BRI L 1+ 3.5 g/ml, ZEHUA ] 2 30 min,
1 3 — 2 W W A A0 R I T &R iR 2=
AL 4.3%.
R2 EZHREIWEXZXBER

Table 2 The orthogonal experiment results of
ginger oil extraction rate
A FEBUR B BBt CHERAE A RMREER
e Extraction  Ratio of material to  Extraction Rate of ginger
Mo temperature/°’C  liquid/g  mL~1 time/ min ail/ %
1 1(40) 1(1:2.5) 1(25) 2.49
2 1 2(1:3.0) 2(30) 3.87
3 1 3(1:3.5) 3(35) 4,28
4 2(45) 1 2 2.97
5 2 2 3 3.35
6 2 3 1 3.63
7 3(50) 1 3 2.67
8 3 2 1 3.68
9 3 3 2 3.90
K 10. 64 8.13 9.8
K> 9. 95 10. 9 10. 74
Ks 10. 25 11.81 10.3
k1 3.55 2.71 3.27
k2 3.32 3.63 3.58
k3 3.42 3.94 3.43
R 0.23 1.23 0. 31

2.3 A ZE BT

MFE 3 AT LAE B F B fE T 243 U A 223
BIREE B, AR5 T, BA WA
AEZR R, HBUR R 170. 28 g/100g, it 17 & F 164
86~107 g/100g FK Tl 124~139 g/100g AR,
KU FTRAEZWEAREMPLETEE. A2 E
BT H 6-F W M oIk e B M o B R
THERSE X5 8 PO 5 400 G A 3 R o AR — B
HARR % B et E e AT & B AR .

*3 ENAEZHNEERR

Table 3 The main characteristics of extracted ginger oil

Wi H Item 4&M: Characteristic
BE SR WRE A BRI, S T B, B A R AE Rk
M 5.15 mg/g
i 170. 28 g/100g
AT BE(25°C) 0. 875
ProHEE20°C)H 1. 490
WESERE —34
A 3RS 6- W M o TSR B ZI ocEFR S
3 &g

DI A SRR L W0 A O SR A R R e T
LA REBUGREE 40°C, B LE 1+ 3.5 g/mlL, ZEHUR

] 30 min, 7E A5 T BTA5 B0 A Z2TMAR IR Ry 4. 3%,
BLZRB A ZM, 2RERNIRE 6, BAWEARH
HEZRR B S BA G E S, R4
B E R
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Study on Optimization Process of Ginger Oil by Solvent Extraction

WANG Yuan-yuan,ZHAO Bing-kun,GUQO Yan-yin, NIAN Bin-bin
(School of Agricultural and Food Engineering,Shandong University of Technology ,Zibo,Shandong 255049)

Abstract: Taking ginger as material,based on the screen of petroleum ether(boiling range 60~90°C) ,cyclohexane,aether and
n-pentane, the effect of factors such as ginger dry/fresh material ,material particle,material-liquid ratio,extraction temperature
and distillation temperature on the extraction rate of ginger oil were investigated in order to study the best process in solvent
extraction of ginger oil. The results showed that,under single factor experiment, petroleum ether was the optical extraction
agent,dry ginger powder that through 60 meshes was suitable for ginger oil extraction,and the appropriate material/liquid
ratio,extraction temperature, and distillation temperature under 0.7 kPa pressure was 1 : 3 g/mlL, extraction 45°C and
distillation 45°C, respectively. Further orthogonal experiment indicated that the optimal material/liquid ratio, extractation
temperature,and extraction time was 1 : 3.5 g/ml, extraction temperature 40°C,and extraction time 30 min, respectively.
This process could improve the extraction rate to 4. 3% ,and the ginger oil extracted had pure ginger flavor.

Key words: ginger; ginger oil; ginger powder ; petroleum ether ; solvent; extraction
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