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KHAO SAT CAC YEU TO ANH HUONG DEN QUA TRINH
CHUNG CAT TINH DAU GUNG

Téng Thi Anh Ngoc' va Nguyén Van Kién®
ABSTRACT

The main objectives of this research were to test the effects of storage time after
harvesting and the distillation time on the yield of ginger oil. Further investigation was
carried out to evaluate the chemical, physical properties as well as sensory
characteristics of ginger oils which were extracted by conventional hydrodistillation and
microwave-assisted hydrodistillation. The results showed that the storage time of ginger
rhizomes should be within 4 days before distillation. The total time of distillation was 16
hours and only 80 minutes at 300W, respectively. Moreover, not only the quality of ginger
oils but also the type of components in the essential oils were moderately dependent on
the hydrodistillation methods. The major compounds in ginger oils from both such
hydrodistillation ways consisted of Neral (13,99-24,04%), Zingiberene (10,62-10,88%),
alpha-Farnesene (7,3-8,05%), Nerol (6-7,09%) and beta- Sesquiphellandrene (5,31-
5,37%).
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Title: Investigation of several parameters affecting hydrodistillation of ginger oil

TOM TAT

Muc tiéu chinh ciia nghién citu ndy la khao sdt cac yéu té anh hwéng dén qua trinh ching
cat tinh dau girng nhw thoi gian heu triv (d@é héo) va thoi gian chwng cat. Bén canh do, anh
hieong ciia phirong phdp ching cdt dén gia tri cam quan va cdc thong sé héa-1y ciia tinh
dau girng ciing dwoc tién hanh danh gia. Két qud nhén thdy gimng sau khi thu hoach dwgc
lwu trit 4 ngay va chung cat trong thoi gian 16 gic bang phwong phap 16 cuon hoti nuoc
hay 80 phuit khi c6 su hé tro cia vi song voi cong sudt 300W la phi hop vé hiéu sudt va
chdt heong ciia tinh dau thu dwoc. Chdt heong tinh dau va ham hrong cdc cau phan c6
trong tinh dau giemg thi phy thugc vao phirong phap chung cat. Cac cau phan chinh trong
tinh ddu girng thu dwoc tir hai phirong phdp chung cdt trén gom Neral (13,99-24,04%),
Zingiberene (10,62-10,88%), alpha-Farnesene (7,3-8,05%), Nerol (6-7,09%) va beta-
Sesquiphellandrene (5,31-5,37%,).

Tir khéa: Tinh dau girng, chung cit, vi séng

1 PAT VAN PE

Gung (tén khoa hoc: Zingiber officinale Roscoe thudc giéi Plantae, nganh
Magnoliophyta, 16p Liliopsida, by Zingiberales, ho Zingiberaceae, chi Zingiber,
loai Zingiber officinale) 1a loai cdy thao dugc trdng tir rat lau doi. Ngdy nay, cay
gu’ng dugc trong o khap noi trén thé gidi, rleng y; Vlet Nam gung trong rat pho
bién & dong bang song Ciru Long vi nd co6 dac diém trong xen canh trong cac vudn
cdy an trai va co gia tri kinh té twong dbi cao (P& Huy Bich ef al., 2004). Gung
khong nhimng dugc sir dung kha phd bién nhu mot loai gia vi (Ravindram and
Babu, 2005) ma con duoc bo sung vao cac khau phﬁn an dé chita bénh budn nén
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(Kawai, 1994; Vutyavanich et al., 2001; Borrelli, 2005) chéng say tau xe
(Chrubasik, 2005); chdng oxi hoa va khang viém (Shogi et al., 1982). Chinh vi dic
diém trén ma dich trich cting nhu tinh dau tir cu gimg duoc sir dung phd bién trong
ché bién thyc phdm hay trong dugc pham. Dich trich tir cii giimg gém cac hop chit
bay hoi va chat tan tao ra mui hwong dic trung va vi cay cua gimg. Trong do, hai
hop chét chirc nang 6-gingerol va 6-shogaol thi tao ra vi cay déc trung hon cac hop
chat khac co trong gimg (Zancan, 2002). Ngoai ra, chinh hai hop chét trén con
mang tinh khang khuan va dugc sir dung trong diéu tri cac bénh nhan bj suy giam
mién dich (Hiserodt er al., 1998). Mat khac, tinh dau gimg 1a mot hdn hop chia
céc hop chat dé bay hoi, trong d6 o zingiberene 1a thanh phan chinh tao ra mui
huong cua gimg, chinh dic diém nay ma tinh diu ging thuong duoc sir dung nhiéu
trong linh vuc duoc phdm, my pham hay thuc pham cu thé trong cac thirc udng,
gia vi, kem, keo...

Tinh dau ging thudng dugc trich bang phuong phap 16i cuon hoi nuge. Viée trich
ly tinh dau gimg cho ham luong t6i uu phu thudc nhiéu yeu t6 nhu phuong phap
trich hay nguyén liéu dung dé trich. Tuy nhién, cac yéu td quan trong co anh
hudng dén qua trinh trich ly tinh dau gimg it dwoc quan tim & Viét Nam. Do do,
viéc khao sat phuong phép trich ly hiéu qua va khao st cac thong so hoa-1y cua
tinh dau gimg 12 muc tiéu chinh ctia nghién ctru nay.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Chuén bi méu

Thi nghiém duogc ‘tién hanh tai b0 moén Coéng nghé hoa hoc, Khoa Cong Nghé,
Trudng Pai hoc Can Tho.

Nguyén liéu cu gimg 7 thang tudi (Zingiber officinale Roscoe) duoc thu mua truc
tiép tai vuon & Hau Giang, dam bao tuoi, khong dap nat hay thdi hong. Sau khi
van chuyen gung dén phong thi nghiém, tién hanh chon lya so b, loai tap cht,
rura sach, xat lat nho, xay nhuyén trude khi thuc hién cac nghién ciru.

2.2 Phuong phap bd tri thi nghiém
2.2.1 Chung cdt 16i cudn hoi mede

Cho gimg voi khdi lugng 1a 250 g, lwong nude chung cit 1a 400 ml vao binh cit
ctia hé thong chung cat Clevenger. Mau dugc gia nhiét bang bép dién, khi hdn hop
s0i hoi nudc tao thanh sé& 16i cudn tinh dau di 1én va di vao hé thong ngung tu. Sau
khi ngung tu, hdn hop long gém tinh dau va nudc duge chiét véi diethyl eter
(Trung Qudc san xuat). Hon hop thu dugc gém tinh dau, diethyl ether va mot it
nude. Tinh dau duge 1am khan nudc béng mudi Na,SO, (Merck, Dtrc san xuét)
khan. Sau d6 hdn hop con lai duoc ¢6 quay chan khong dudi diethyl ether dé thu
dugc san pham tinh dau.

-Khdo sat anh huéng cua thoi gian dé héo dén ham lwong tinh dau gimg

Gung 7 thang tudi duoc thu hoach va luu trir (dé kho tu nhién tranh anh ning mat
troi) voi cac khoang thoi gian 0, 1, 2, 3, 4, 5, 6 va 7 ngay. Sau mdi ngay luu trir,
can 250 g va tién hanh chung cit trong 4 gio. Sau khi chung cét, loai nudc va xéac
dinh luong tinh dau thu dugc.
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-Khdo sat huong cua thoi gian chung cit dén ham luong tinh dau gimg.

Gung dugc thu hoach va luu trit theo thoi gian da xac dinh tir thi nghiém trén, sau
d6 tién hanh khao sat thoi gian chung cat tir 2, 4, 6, 8, 10, 12, 14, 16, 18 va 20 gio.
Tinh dau sau chung cét duge loai nude va xac dinh khéi lugng. Déng tho1i cac chi
s6 hoa 1y va cam quan cua tinh dau thu dugc tir didu kién chung cit t6i wu ciling
duoc xac dinh.

2.2.2 Chung cdt 16i cuén hoi nude ¢é hé tro ciia vi séng

Gumng thu hoach ¢ thoi diém 7 thang tudi sau do luu trir voi thoi gian t61 uu tur thi
nghiém trén (2.2.1). Miéu duge dit vao binh cit ciia hé thong chung cét Clevenger
voi kh01 luong nguyén lidu 1a 250g va luong nudc la 400ml, sau d6 hé thong

chung cat dugc dit vao 10 vi song (Sanyo fan-assisted microwave oven 1200W) va
tién hanh chung cat tinh dau & cac mic nang lugng va thoi gian khac nhau:

- Cong sudt 300W —thoi gian chung cét tir 40, 50, 60, 70 va 80 phit.
- Cong suat 450W —thoi gian chung cat tir 40, 45, 50, 55 va 60 phut.
- Cong suat 750W—thoi gian chung cat tir 10, 15, 20, 25 va 30 phut.

Tinh glﬁu sau chung ce"}t dl:I'Q'C khtr nude va xéac dinh khoi luong, tinh dau thu duqc;
tor di€u kién chung cat toi wu dwoc danh gia cam quan va xac dinh céac chi so
hoéa ly.

2.3 Phwong phap do dac va xir ly‘sé li¢u

- Xac dinh ham luong tinh dau bang can phan tich Sartorius YDK 01
(200+ 0,0001g). S6 liéu dugc tinh toan thong ké thong qua phén tich phuong sai tur
chuong trinh Statgraphics 4.0 véi sy kiém tra mirc y nghia ctia cac nghiém thuc
qua LSD (Least Significant Difference).

- X4c dinh chi sb vat 1y:

Ty trong xac dinh bing can phan tich Sartorius YDK 01 (Dtrc san xuét).

Chi s6 khiic xa dugc do bang khiic xa ké HR901 Kruss (Pirc san xudt).

-Xac dinh chi sé héa hoc:

Chi s6 acid chuén do bé“mg dung dich KOH 0,1N (Merck, Dtic san xuéit).

Chi s6 savon hoa chuan d¢ bang dung dich HC1 0,1N (Merck, Pirc san xuat).

Chi sb ester hoa 12 hiéu s cua chi sb savon hoa va chi sd acid.

Thanh p}}ﬁn hoa hoc cua tinh dau dugc xac dinh bang phuong phap sic ky khi
ghép khoi pho GC-MS (Gas Chromatography — Mass Spectrometry) tai Trung
Tam Phan Tich Cong Ngh¢ Cao Hoan Vi (S6 112A Luong Thé Vinh, Phudng Tan
Thai Hoa, Quan Tan Phti, Thanh Pho H6 Chi Minh).
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3 KET QUA VA THAO LUAN
3.1 Chung cit 16i cudn hoi nuéc
Chung cAt nham 16i cudn tinh du bang hoi nuéc 1a phuong phap phé bién sir dung
dé tach hon hop khong 1an vao nhau nhu nudc va tinh dau khi tiép xuc truc tlep
nhau. Nham thiét lip quy trinh chung cat tinh dau hiéu qua, mot trong cac yeu t6

anh huong dén hiéu suit cia qua trinh chung cit nhu thoi gian luu trit mau (hay
con goi 1a thoi gian dé héo) dugc khao sat va két qua thé hién ¢ bang 1.

Bang 1: Ham lwong tinh diu theo thoi gian lvu triv

Thoi gian lwu trir (ngay) Ham lugng tinh diu (g)
0 0,5707¢
1 0,5720¢
2 0,6347¢
3 0,6478"
4 0,6922°
5 0,6623°
6 0,6556°
7 0,6524°

Cac chir cai khac nhau trong cung mot cot biéu thi su khdc biét c6 ¥y nghia ¢ do tin cdy 95%

Tir s6 liéu ctia Bang 1 nhan thdy ham luong tinh dau tang theo thoi gian luu trir tir
0 dén 4 ngay (khoang 0,57 g d&én 0,69 g) nhung sau d6 lai giam déan tir ngay 5 dén
ngay 7 (giam tir khoang 0,69 g dén 0,65 g). Theo céc tai liéu nghién ctru cho thay
gimg sau thu hoach thi ham luong cic monoterpene giam xudng con céc
sesquiterpene thi ting 1én (Sasidharan ez al., 2010). C6 thé, thoi gian dé héo tir 0
dén 4 ngdy thi ham luong chat kho tang 1én va lugng cac céu phén sinh ra nhiéu
hon céc cau phan mét di; nguoc lai d6i véi thoi gian dé héo tir 5 dén 7 ngay, mot
s6 cac cdu phan bj phan hiy theo thoi gian ton trit nhu zingiberene va
B-sesquiphellandrene duéi tac dung cua anh sang va khong khi (Connell va Jordan,
1971) nén ham luong tinh dau giam. Theo sb liéu thong ké thi thoi gian sau thu
hoach 4 ngay c6 ham luong tinh dau cao nhat va khac biét co y nghia so véi cac
thoi diém khéc. Do do, gung sau thu hoach 4 ngay dugc chon lya dé khao sat anh
hudng cua thoi gian chung cat dén ham lwong tinh dau gimeg.

Biang 2: Ham lwong tinh diu theo thoi gian chung cét

Thoi gian Ham lrong tinh diu Thoi gian Ham lwong tinh diu
chung cit (gio) (2 chung cét (gio) (g)
2 0,55118 12 0,7680°
4 0,6922" 14 0,8176°
6 0,7182° 16 1,0858"
8 0,7370¢ 18 1,0860°
10 0,7540° 20 1,0861°

Cac chir cai khac nhau trong cung mot cot biéu thi su khdc biét c6 y nghia ¢ do tin cdy 95%

Tir Bang 2 cho thiy ham luong tinh dau ting theo thoi gian chung cat. Thoi gian
tir 2 gio dén 16 gio lugng tinh dau ting déu nhung sau d6 thi ham lugng tinh dau
khong tang khi kéo dai thoi gian chung ct. Piéu 1 nay cho thay khi thoi gian chung
cat ngan thi chua di dé trich tinh dau ¢6 trong mau nén luong tinh dau thu dugc it.
Nguoc lai, khi thoi gian chung cét dai thi tinh dau co6 trong té bao khuéch tan ra
ngoai va duge hoi hudc 16i cudn theo cho dén hét tinh dau c6 trong mau. Khi thoi
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gian chung cat1a 16 gi0 va kéo dai dén 20 gio thi trong mau hau nhu di hét tinh
dau nén lugng tinh dau thu duoc hau nhu khong doi (khoang 1,08g). Mit khac, khi
thoi gian chung cat tir 16 dén 20 gio ham lugng tinh dau thu dugc khac biét khong
cd y nghia thong k€. Do do, dé ti€t kiém nang luong cling nhu thoi gian thi thoi
gian chung cat tinh dau thich hop nhat 1a 16 gio.
3.2 Chung cit 16i cudn hoi nuée cé hd tro ciia vi séng
Bing 3: Ham lwong tinh diu theo thoi gian chung cit & cac mire cong suit khac nhau

Cong suat 300W Cong suat 450W Cong suat 750W

Thoi gian Ham luong Thoi gian Ham luong Thoi gian Ham luong
(phut) tinh dau (g) (phut) tinh dau (g) (phut) tinh dau (g)

40 0,5968° 40 0,5264¢ 10 0,3300°
50 0,64034 45 0,5868° 15 0,51044
60 0,6566° 50 0,6379° 20 0,6601%
70 0,6823° 55 0,6461% 25 0,6012°
80 0,7185° 60 0,6729° 30 0,4780°

Cdc chir cdi khdc nhau trong cung mét cot biéu thi sw khdc biét ¢6 ¥y nghia o do tin cdy 95%

Nhin chung, ham lugng tinh diu ting theo thoi gian chiéu vi song (Bang 3). Khi
chung cét tinh dau bang 16 vi séng, ham lugng tinh dau cao nhét & 80 phut tmg vai
cong suat 300W hay chi 60 phut & mirc cong suat 450W. Nghia 13, khi chung cit ¢
mirc ning lugng cao thi thoi gian can chung cat ngan. Cu thé, & cong suat 750W,
thoi gian chung cat 1a 20 phut sé thu duge ham lugng tinh diu cao nhat, néu kéo
dai thoi gian chung cat thi nguyén liéu bi kho, tinh dau bi khét va c6 mui la. Két
qua nhu vay 1a do dudi tac dung cua vi song, nudc trong té bao nong 1én, 4p suét
bén trong gia tang nhanh chong, lam cho cac tuyén tinh dau bi v& ra, két qua 1a
tinh dau chura trong cac tuyén dugc giai phong ra ngoai (Wang et al., 2010). Tuy
nhién, ¢ cong sudt cao 750W, khi tiép tuc chiéu vi séng nita thi van toc bdc hoi 16n
nén mot phan hoi ¢6 14n tinh dau bi thoat ra ngoai. Do do, dé han ché sy that thoat
tinh dau khi chung cit & muc ning lugng cao, cong suat 300W trong thoi gian
chung cat 80 phut 1a phu hop vé hiéu qua va chat lugng cua tinh dau thu duoc.

3.3 Dic diém cam quan va chi so héa ly cia tinh dau gung

Bing 4: So sanh dic diém cam quan va chi s6 héa Iy ciia tinh diu girng trich ly bing hai

phuwong phap chung cét
Dic diém Chung cit khong hd tro vi song  Chung cat c6 hd tro vi song
Mau sic Vang nhat Vang nhat
Mui Thom diu va c6 mui rat dic trung  Mui thom rat dic trung cua
cua gung gung nhung hang cay va
ndng hon
Vi Cay Cay
Ty trong 0,8806 0,8916
Chi s6 khiic xa 1,4884 1,4834
Chi s acid 0,8507 1,4210
Chi s6 savon hdéa  9,2540 15,1175
Chi s ester 8,4033 13,6965
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Biing 5: So sanh thanh phin cic ciu tir trong tinh diu gimg trich ly bing hai phuong phéip
chung cat

Thanh phin phén trim khdi lrong (%)

STT Tén cau phan Khong ho tro viséong  Cé hd tro vi song

1 2-Heptanol 0,14 -

2 Tricylene 0,11 -

3 alpha-Pinene 2,03 0,31
4  Camphene 5,01 0,90
5  Dbeta-Pinene 0,45 -

6  beta-Myrcene 2,18 0,37
7  2-Thujene 3,38 0,64
8  Eucalyptol 5,67 1,87
9 4-Carene 0,30 -
10  Linalool 1,41 1,18
11 Camphor 0,11 -
12 Citronellal 0,32 0,38
13 Borneol 0,97 1,31
14 4-Terpineol 0,21 0,24
15  alpha-Terpineol 1,44 1,92
16  Citronellol 1,59 1,89
17 Nerol 6,00 7,09
18 Neral 13,99 24,04
19  Bornyl Acetate 0,32 0,38
20 cis-2,6-Dimethyl-2,6-octadiene 0,46 0,43
21  Copaene 0,25 0,21
22  Beta-Farnesene 0,27 0,24
23 Eugenol - 0,21
24 Alloaromadendren 0,23 0,20
25  Curcumene 2,57 2,06
26 Beta-Cubebene - 1,08
27 Zingiberene 10,62 10,88
28 alpha-Farnesene 8,05 7,30
29  Beta-Bisabolene 2,94 2,59
30  Epi-bicyclosesquiphellandrene 0,37 0,39
31 beta-Sesquiphellandrene 5,37 5,31
32 Nerolidol 0,78 0,91
33 gama-Elemene 0,33 0,32
34  beta-Selinol 0,63 0,97
35 Farnesal 0,12 0,28

Theo Bang 5, cac ciu phan chinh trong tinh dau gimg sau khi chung cat bang hai
phuong phap: chung cét loi cubn hoi nude va khi chung cét 16i cudn hoi nuée c6
hd trg coa vi song gom Neral, Zingiberene, alpha-Farnesene, Nerol, beta-
Sesquiphellandrene. Hon nita, tinh dau gimg sau khi trich ly c6 mui thom rat dic
trung, diéu nay 1a do cac hop phan alpha-Terpineol, beta-Sesquiphellandrene,
Curcumene, Nerolidol, chinh 14 thanh phan tao ra huong thom dic trung cta tinh
dau gimg (Smith va Robinso, 1981). Ham lugng va loai tinh dau con phy thugce
nhidu vao do tudi thu hoach, gidng, nguon gbc va phuong phap chung cit
(Bednarczyk et al., 1975). Cac thanh phan kém phan cuc (alpha-Pinene,
Camphene, beta-Myrcene, Eucalyptol, Copaene, Curcumene, alpha-Farnesene,
beta-Bisabolene, beta-sesquiphellandrene) trong tinh dau gimg thu dwgc bang
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phuong phap chung cit ¢6 hd tro cua vi séng thip hon. Nguoc lai, nhitng thanh
phz‘in phan cyc hon do cé chira oxi nhu: Neral, Borneol, alpha-Terpineol, Nerol,
Bornyl Acetate, Nerolidol, beta-Selinol, Farnesal lai chiém ham lugng cao hon,
béi vi vi séng uu tién tac dung 1én nhiing hop chit phan cuc, gitp nhitng thanh
phan nay ting nhiét do rat nhanh, thoét ra t& bao va bi 16i cudn theo hoi nudc dé
hon. Pay ciing 1a 1y do chinh dan dén sy khic nhau vé dic tinh cam quan va céac
chi s6 héa 1y cua tinh dau gimg khi chung cat voi cach khac nhau (Béang 4).

4 KET LUAN

Cu ging 7 thang tudi duge thu hoach, luu trit trong 4 ngay va chung cét trong thoi
gian 16 gio hay 80 phut khi chung cat c6 sy hd trg clia vi séng véi cong suat 300W
la phu hop vé hiéu suét va chat luong cua tinh dau thu duge. Tuy nhién, chung cét
c6 su hd tro cua vi song co thé gia nhiét nhanh, tiét kiém dugc thoi gian nhung
hiéu suat trich ly kém, cu thé hiéu suét ctia qua trinh chung cat tinh dau 1a 0,43432
% so voi chung cat c¢6 su hd trg cua vi song 1a 0,2874 %.

Céc cdu phan chinh trong tinh dau gimg sau khi chung cét bang hai phuong phap
trén gébm Neral (13,99 — 24,04 %), Zingiberene (10,62 — 10,88 %), alpha-
Farnesene (7,3 — 8,05 %), Nerol (6 — 7,09 %) va beta- Sesquiphellandrene (5,31 —
5,37 %).
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