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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.
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Table 1 The composition of strawberry seed %
K4 ik HA B R Jg s i HEEF 4 MEREH BAREY TR
Moisture content Protein content Fat content Crude fiber content Total acid content Carbohydrate content
8. 05 13.17 18.08 51.43 0. 67 8.08

2.2 FRFMAR IR 2L

A1 2 AT L, ARG ER & & 94. 1506, Horp IR ik
PR FRAR 2 Ff A M6 5 IR AR &5 & 78. 6106, f itk
] LR R R AR s BT SR A

R2 EENHERBRAREENSE

Table 2 The composition of fatty acid and

relative contents in strawberry seed oil

JE T R B 43 F- K AR i
Fatty acids and molecular formula Relative content/ %

kil FRHEER Cio Hsz Op 4.45
i TAEER Cis Hss Oz 1.26
AR Cis H3a Oz 14. 91
A WiHAER CisHs2 Oz 45.54
il WHRER Cis Hs2 Oz 33.07
ZABRIBER Coo Has O2 0.63

2.3 FRHAERETRHEMIT
HARHE T BER AT T 17 FhE IR & &

HIIE . R 3 T, 17 Fh AR AR P RRER

PRARA SN, KB 16 FREZER IR . HAPAER

SRR, IAF 2.43 g/100g, HIRE R L ARFE AR,
EEsrHA%] 106 g/100g F1 1. 02 g/100g,
2.4 HENT TR ST

M3 4 780, WA R T 11 Foo K, s 2
fRAR K g Ca>K>Mg>Fe>Mn>>Zn>Na>Sr>Cu>
Co>Se, IR 45 R AT HL, BEAF P & A FEE T T
R, WX AR EA MR A BRI RE , X 4R AR
EEAERWEAEZEEN. NEEFERRE K.Ca,
Mg MY 8 GRS, B A TR (S, & &
Wik 14.40% ., H5 B BIE RE YA O, S AR B K
T B TE B LR 47 » BB A - B8 & B F28 B R T
B MEMT RKEERET RKPESTERST
0.20 mg/L, HHE& B &M —KT 2K, MRS 1L R
KERBTFX—K., Ao Fe iR SRBRET, METEE
AR A Ar i E B I, 2 3G ML R LM R R A F 2
YR AR LA R E R R .
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Table 3 The composition and content of amino acid in strawberry seed
5 B AR 43 Fit Molecular  SEEFREHE Amino acids 5 HER A 43 Fit Molecular  SEEMR AR Amino acids
Number  Amino acids name weight/g ¢ mol~1 content/g * (100g) 1 Number Amino acids name  weight/g ¢ mol~! content/g « (100g) 1
1 REER 133.1 1.06 10 HEAM 149. 2 S
2 HER 119.1 0.32 11 SEER 131.2 0.37
3 wE R 105. 1 0. 42 12 FEM 1312 0. 63
4 AEM 147.1 2.43 13 RER 181.2 0.37
5 AR 115.1 0. 88 14 EHER 165.2 0.43
6 HEm 75.1 0. 05 15 AR 146. 2 0.42
7 E=N 89. 1 0.42 16 HEMR 155.2 0.23
8 PR 240.3 0.12 17 FER 174.2 1.02
S Total
9 R 117.1 0. 44 /g (100g-1 9.61
*k4 EFENHHEVRATENESE TIAL, DX I R K 9l 7 2 FH B P R gl % Aot b 45358 mT
Table 4 The content of mineral elements in Ui&—ﬁ%ﬁﬁ?’iﬂﬁﬁ °
strawberry seed mg/ kg i}%i ik
Na Mg K Ca Mn Fe C Zn S S Cu (1] ek REZREM T H O IRRAR S &SR] HRAESRL,
17.3 1609.12778.4 11865.4 77.6 118.8 0.3 30.0 0.08 14.40 8.69 2006(Z1) :95-97.
3 & [2] #hoRdke. BRG], B MRHE,1994(8) :66-67.
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Yy, 35 v S AT B 5T T A R I P R R A B R
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The Nutritional Composition Analysis of Strawberry Seed and Its Development Utilization

ZHANG Xiao-rong,LIU La-ping, LIU Zhao-xia,SUN Xin-tao,NIE Gang
(Center of Testing ,Northwest Agriculture and Forestry University, Yangling,Shaanxi 712100)

Abstract; Taking strawberry as material , the physico-chemical compositions,the content of amino acids,mineral elements

and fatty acid compositions in the strawberry seed were comprehensivly analyzed. The results showed that the strawberry
seed was mainly composed of carbohydrates(8. 05%) ,protein(13. 17%) ,fat (18. 08%)and crude fiber(51. 43%),16 kinds
of essential amino acids were detected respectively except methionine. 11 kinds of rich mineral elements were existed in

the strawberry seed. The contents order was as following: Ca>>K>Mg>Fe>Mn>>7n>Na>Sr>Cu>Co>Se. The

strawberry seed oil was composed mainly of unsaturated fatty acides(94.15%),such as linoleic acid 45. 54 %%, linolenic

acid 33.07%.
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