
HOA HOC-CONt NGHE THIfC PHAM 

CHUNG CAT TINH DAU TIEU DEN 
BANG PHUOfNG PHAP LOI CUON HOl NUCfC 

• N G U Y I N DiNH PHUC - N G U V I N THj NGQC LAN - PHAM Qu6c THANG 

TOM TAT: 

TCf xiTa de'n nay, tieu den difcfc su" dung rS't phd bien trong ddi song nhiT thifc pham, my 
ph^m, difdc pham vi nhiJug dac tinh b^ ich cua no. Do v|y, bM nghien ctfu xac dinh cdc 
thong s6' van hanh de chu^g cat tinh dau tieu den bang phu'dng phap chUng cat loi cud'n 
hdi nifdc. Vdi hat tieu den ttt Gia Lai, Viet Nam cho hiSu su^t toi da dat 3.91%, phifdng 
phap sac ki ghep khd'i khd xac dinh difdc 31 hdp chat trong tinh dau tieu den vdi mot s6' 
hdp cha't chinh nhif p-caryophyllene, D-Limonene, 5-3-carene va a-pinene. 

Tiif khoa: Tieu den, 16i cuon hdi nu'dc, chUng cat tinh dau, tinh Gia Lai. 

1. B^t vS'n d l 
Cay hd tieu c6 tdn khoa hoc la Piper Nigrum L, 

thuoc ho Ho ti6u (Piperaceae), mdt loai day leo 
difdc trdng de 13'y hat [1]. Cay hd tieu du'dc trong 
d nhieu khu vifc tai Viet Nam nhif Tay Nguyen 
(Gia Lai, Dak Lak, Dak Ndng), Trung Bo (Phii 
Ydn, Qudng Tri), Nam Bp (Binh PhUdc, Dong 
Nai, Ba Ria - Vung Tau), ddng bang song C^u 
Long (Phii Quoc, Kien Giang). Hat tieu den du'dc 
su' dung ra't nhidu trong cac san pham thu'c pham 
de tang hifdng vi cua chung vi dac tinh cay, ndng 
cQa tieu. Ngoai ra, tieu den con la nguyen heu de 
san xua't cac mat hang thudc diet con trung, Ihuo'c 
tru'sau[2]. 

Thanh phan hat tieu den bao gdm vitamin C, 
tro, tinh bpt, piperine, tinh dau va cha't beo. Tinh 
dau la thanh phan nhif tao miii thdm dac tnmg cho 
tieu den. Nhieu nghien cifu tren the gidi da chi ra 
rang cd hdn 80 hdp cha't de bay hdi trong tinh dau 
tieu den. Menon (2003) da nghien ciJu cac thanh 

phan chinh cua tinh dau tieu den trong 4 dia di#m 
trdng tieu dac tri/ngddSy. Ong da chi raring, mdi 
dia diem khac nhau cho ra thanh phdn chinh cua 
tieu den khac nhau nhifng chung deu c6 mot so' 
chat quan trong nhir p-caryophyllene, D-
Limonene, p-pinene va sabinene [3]. 

Theo Klaudyna Fidyt (2016) thuoc Vi^n Miln 
dich hpc va lieu phap thi nghiem Ludwik 
Hirszfeld, Vien Han ISm khoa hoc Ba Lan da 
nghien ciJu dac tinh chd'ng ung thif cua 
P-caryophyllene va p-caryophyllene oxit. Nghien 
ciJu tren da chiJng minh difdc P-caryophyllene co 
trong tinh dau tieu den tang cifdng hieu qua cua 
mot so' thudc dac tri ung thif, cd the su' dung 
p-caryophyllene nhif mot lieu phap phd'i hdp vdi 
thud'c chd'ng ung thu" [4]. Miguel Angel Calleja 
(2012) da bao cao kha nang chdng oxy hda ciia 
P-caryophyllene trong tinh dau tieu, tac dung bao 
ve cua nd ddi vdi benh xd gan va kha nang i?c 
che' cua no doi vdi hoat hoa te' bao gan. 
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p-caryophyllene da difdc thiJ nghiem vd sif iJc 
che peroxid hoa lipid va nhif mot chat lam sach 
gdc tif do. p-caryophyllene cd kha nang i?c che 
peroxid hda lipid cao hdn probucol, a-humulene 
va a-tocopherol [5]. Amaral (2016) da nghien 
ciJu kh^ nang chd'ng lai ky sinh triing 
Trypanosoma evansi bdi sU ke't hdp gitJa a-
pinene va P-caryophyllene trong tinh dau tieu, 
cung nhif nghien cd'u ddc tinh cua ca hai tren te 
bao dpng vat cd vii [6]. Kdt qua chi ra rang, sif 
ket hdp giifa hai hoat cha't nay thd hien tidm nang 
dieu tri benh san la gan do kha nSng chdng lai ky 
sinh triing Trypanosoma evansi, trong khi vIn an 
toan cho cac te^bao cua dpng vat cd vu difdc thifc 
hien d nghien ciJu nay. 

Co rat nhieu phifdng phap trich ly tinh dau tii 
thUc vat nhif chifng cat loi cud'n hdi nifdc, chifng 
câ t trifc tiep, chifng cat cd ho trd vi sdng, chifhg 
cat cd hd trd sdng sieu am; trich ly bang dung 
moi sieu tdi han, trich ly bdng dung mdi DES... 
Wondifraw (2018) da nghidn ciJu td'i ifu phifdng 
phap chifng ca't loi cud'n hdi nu'dc thu du'dc tinh 
diu tidu den va u'ng dung tinh dau vao my pham. 
Ong difa ra md hinh thi nghiem toi uu cua minh 
vdi cic thdng so' nhif nhiet dp chulig cat 127.5°C, 
kich thifdc nguyen lieu 750pm va chifng cat trong 
4 gid 30 phiit va hieu sua't dat 4.83%. Ong su: 
dung tinh dau thu du'dc kê t hdp vdi mot loai dau 
nen td thifc vat lam dau my pham [7]. Chifng cS't 
hdi nude la qua trinh phan lap cac hdp chat chd'ng 
oxy hoa va khang khuan tuf nguyen lieu thUc vat. 
Day la qud trinh chifng ca't ma tai do hdi nu'dc 
du'dc xem nhif Ik khi giai ha'p de chiet xua't tinh 
dau [8]. Hdi nifdc du'dc tao ra bdi mdt thiet bi gia 
nhiet va du'dc dSn qua nguyen lieu thUc vat. Hdn 
hdp thu difdc sau qua trinh "giai ha'p" difdc lam 
lanh va tao ra hdn hdp chS't long bao gdm hai pha 
dau va nu'dc. Sau khi tach nifdc, ta thu difdc tinh 
dau tinh khiet. 

Nghien cifu difa ra cac thdng sd anh hifdng den 
hieu sua't thu tinh diu va thanh phan tinh dau tieu 
den thu du'dc bang phu'dng phap chUng cat Idi 
cud'n hdi nifdc. TO dd difa ra cac thdng so' phd hdp 
cho phifdng phap chtfng ca't nay ddi vdi nguon 
nguyen lieu tieu den. 

2. D6'i ttf^ng va phifdng phap nghifin ciJu 
2.1. Nguyen lieu 
NguySn lieu du'dc siJf dung U-ong sudt qua trinh 

nghien c6u la hat tieu den du'dc trdng, thu hoach 
tai Gia Lai, ViSt Nam. Hat tieu den sau khi thu 
hoach dUdc phdi khd difdi anh nang mat trdi den 
khi dat dp am difdi 10% va difdc bao quan lanh 
tnfdc khi su" dung. Nu'dc su' dung trong nghien cd'u 
nay la nu'dc cS't, difdc cS't tCf may cat nifdc 1 lan. 

2.2. PhUdngphdp nghiin cvtu 
2.2.1. Chiet xud't tinh ddu bang phuang phdp 

chiCng cat loi cud'n hai nude 

Hat tieu den sau khi phdi khd di/dc van chuyen 
den Phdng thi nghiem Hda hpc - Tnfdng Dai hpc 
Nguyen Tat Thanh. Can 300g tidu den lap vao 
binh cau 2L chiJa nguyen lidu v& nd difdc kdt ndi 
trifc tiep vdi binh cau 2L chiJa nifdc. Hdi nifdc 
difdc tao ra bdng cdch gia nhiet binh cau chd'a 
nifdc bang bd'p dun binh ci\x (450w). Sau khi ket 
thue qua trinh chifng clft, hdn hdp thu difdc se 
difdc chid't dd tach thSnh tinh dau va hydrosol. 
Them mud'i khan Na2S04 vao tinh dau thu difdc 
de lam khan vi tinh dau van con lan mot it nifdc, 
sau do dem can de tinh hieu suat cua qud trinh 
chu'ng cat. Quy tnnh chiet xua't tinh dau tieu den 
bang phifdng phdp chifng cat loi cud'n hdi nu'dc 
difdc the hien d Hinh 1. 

2.2.2. Toi Uu cdc thong so van hanh phi/ang 
phdp chiing cat loi cuon hai nudc 

Hat tieu den difdc nghien de'n kich thifdc nhat 
dinh va ray qua cdc loai ray c6 kich thufdc tiJ 
0.096n:un, 0.25mm va 0.707mm tifdng d'ng vdi 
mesh 160, mesh 60 va mesh 25. Thdi gian chiftig 
ca't (lh-4h) va cdng suat (20a-450w) difdc khao 
sat. Cud'i cung, khdi lUdng nhSp lieu dao dpng tif 
300g den 800g cung difdc nghien cd'u trong khao 
sat nay. 

2.2.3. Hieu suat thu tinh ddu 

Hieu suat thu nhSn dau tinh theo lUdng dau c6 

trong nguydn lidu difdc xac dinh theo cdng thifc: 

y(%) = _ ^ ^ X 100 

Trong dd: Y la hidu suat thu hdi tinh dau theo 
khdi lifdng (%); V la the tich tmh dau thu i ml); d 1̂  
khdi lifdng rieng tinh dau tieu den i^.^H^silcm^); 
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Hinti I: Quy trintt ctiitng cat tinh ddu tieu den 

Nghiin 

^X \ 
rinhdiu '^ *^ Chung cai Tinh 

mkhd la khd'i lifdng nguyen lieu khd. 
2.2.4. Xdc dinh thdnh phdn bdng phuong phdp 

sac kighep khoi pho 
Phan tich sac ki ghep khd'i phd tinh dau tidu 

den difdc thifc hien bdi may sac ki Thermo Fisher 
Science Trace 1310 kd't hdp vdi may quang phd 
khdi TSQ 9000. Khi mang sii* dung d day !a 
Hehum vdi tdc dp 1.2 pL/phut va tile chia 1:250. 
Khoang nhiet dp trong Id difdc chia lam hai giai 
doan: (i) gia nhiet len 50''C trong 30 giay; (ii) gia 
nhiet tuf 50"C Idn 160"C vdi tdc dd tdi thieu 
5<'C/phut, (iii) gia nhiet tif IdO '̂C de'n 260"C vdi td'c 
dp tdi thidu !0°C/phut va giiT trong 8 phiit. Cac 
hdp cha't trong tmh diu tieu den du'dc dinh danh 
bdi phd kho'i cua chung bang thif vidn NIST 2.2. 

3. Kd't qua va thao luSn 
3.1. Toi ttu cdc yen to anh hUdng tdi qud trinh 

chiing cat tinh ddu tieu den 
Nguyen lieu khd du'dc khao sdt vdi nhieu kich 

thifdc khac nhau nhif de nguydn hat, nghien va ray 
qua cac mesh khdc nhau nhu mesh 160, mesh 60, 
mesh 20 tifdng iJng vdi cdc kich thifdc 0.096mm, 
0.25mm va 0.707mm. Ket qud trong Hinh 2a da 
chi ra rang hat tieu den sau khi nghien thi lifdng 
tinh diu thu du'dc cao hdn so vdi giff nguyen hat. 

Xu hu'dng nay la do hat tieu den sau khi nghien cd 
dien tich be mat nhd hdn, lam tang dien tich tie'p 
xuc giffa nguyen lieu va hdi nifdc, tinh dau de bi 
loi cud'n dan tdi hieu sua't thu du'dc cao hdn. Tuy 
nhidn, ndu nghien de'n kich thifdc qua nho, hieu 
sua't pha v3 cdc td' bao cang cao nhiflig dd gay tac 
d'ng ddn hdi {tinh diu + nifdc) va dp xd'p be lam 
anh hu'dng dd'n qud trinh chifng ca't. Difa vao Hinh 
2a, tieu den d kich thifdc 0.707mm la tot nha't. 

Nhiet dp cua qua trinh chffng ca't la diem sdi 
cua hon hdp hdi nifdc va tinh diu. Khi tdc dp gia 
nhiet tha'p, can nhieu thdi gian hdn de lam tang 
nhiet dp cua hdn hdp. Tai thdi diem dat difdc 
nhiet dp cin thie't, hdi nffdc ddng vai trd la moi 
trffdng cho qua trinh chffng ca't. Thdi gian IffU cua 
hdi nffdc anh hffdng trffc tie'p de'n hieu sua't chid't 
xud't tinh dau, thdi gian Iffu cang cao thi hieu suat 
cang cao va ngffdc lai [9]. Td'c dp gia nhiet 200w 
la tdc dd tha'p nha't, thdi gian Iffu lau dan tdi hidu 
sua't tdt nhat nhffng thdi gian chffng cat dai nha't. 
De tid't kiem chi phi nang Iffdng san xua'l va lifdng 
nffdc lam lanh, ta chpn md'c cdng sud't 400w va 
thdi gian chifng câ t la 2 gid. 

Do binh cau chffa nguydn lieu chi chffa dffdc 
800g bdt tidu den ndn trong nghien cd'u nay chdng 
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tdi xem nhff 800g la the tich tdi da cd the nhap 
Ueu. Khd'i Iffdng nhap lieu dao dpng tff 300g, 
500g, 700g, 800g tffdng u'ng vdi 37.5%, 62.5%, 
87.5% va 100% the tich. Khi Iffdng nhap lidu tang 
Idn, hieu suat thu dffdc tinh diu giam di. Xu hffdng 
nay do the tich nhap lieu tang ddn tdi mat dp 
nguyen lieu day dac hdn, ap sua't hdi nffdc dffdc 
tao ra tff thie't bi gia nhiet tha'p hdn, din tdi vide 
kho thffc hidn qua trinh giai phdng tinh dau khdi 
nguyen lieu cua hdi nffdc [10]. (Hinh 2) 

Hinh 2: Toi Uu cac thong soky thuat 
chdng cat tinh dau tieu den 
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b) Anh hUdng cua cong suai va thdi gian 
chdng cdt 

c) Anh hi/dng cua khoi lifdng nhdp lieu 

3.2. Thanh phdn cua tinh ddu tieu den 
Ke't qua phan tich GC-MS da xac dinh dffdc 31 

hdp chat cd trong tinh dau tieu den dffdc chffng cd't 
bang phffdng phdp loi cud'n hdi nffdc dffdc die 
hien qua Bang 1. Cac hdp chat khdng xdc dinh 
dffdc chi chiem khoang 0.08%. Thanh phan cua 
tinh dau thu difdc chu ye'u la monoterpene 
(68.41%) va sesquiterpene (29.49%) va cung gan 
nhff tffdng dffdng vd sff phan bd' thanh phin chinh 
so vdi cac viing nguyen lieu khac trong Bang 1. 
Cac monoterpene chinh trong dnh diu tidu den 
nhff D-Limonene (20.76%) va 5-3-carene 
(20.36%), p-Caryophyllene (24.28%) la 
sesquiterpene cd ndng dp cao nha't trong nhdm 
cung nhff trong tinh dau. Tinh dau thu dffdc co 2 
alkyne benzene ma cac viing khac khdng tim thay 
sff hidn dien cua chiing la p-xylene va m-xylene. 
Ngffdc lai, tidu den trong nghidn cffu nay thi 
khuye't Sabinene. (Bang 1) 

4. Ke't lu§n 
Trong nghien cd'u nay. cac didng sd van hanh 

td'i ffu cho quy trinh chung cat Idi cud'n hdi nffdc tff 
hat tidu den da dffdc khao sat nhff kich thffdc 
nguyen lieu 0.707mm. khdi Iffdng nhap lieu 300g, 
cdng sua't 20aw va thdi gian chUng cat 41i a hieu 
suat diu hdi dnh dau dat 3.93^r. Ke't quj ti:,n tich 
GC-MS da chi ra ring tinh dau tidu den ,. u he't |a 
monoterpene va sesquiterpene Tinh -, , ,i ^^.^ 
cd mdt sd thanh phin chinh nhff p-car;. i- n̂ .̂̂ ^ 
D-Limonene. 5-3-carene. a-pinene va P-piKne • 
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Bang 1. So sanh thdnh phSn tinh ddu tieu thu duoc so v6i m6t so vung khdc nhau 

Ttianh phan (wt%) 

p-Xylene 

m-Xylene 

a-Thujene 

a-Pinene 

Camphene 

Sabinene 

p-Piieiiandrene 

p-pinene 

p-IVlyrcene 

a-Piieniladrene 

5-3- Carene 

a-terpinene 

p-cymene 

o-Cymene 

Limonene 

p-trans-Ocimene 

Y- terpinene 

Isoterpinoiene 

Terpinolene 

Linalool 

a-Terpineoi 

S-Eiemene 

Cyciosativene 

a-Cubebene 

a-Copaene 

p-eiemene 

p-Cubebene 

a-Gurjunene 

p-caryophyiiene 

Germacrene D 

a-Guaiene 

a-Humuiene 

p-Seiinene 

a-Seiinene 

p-Cadinene 

8-Cadinene 

Caryophyilene oxide 

caryophyilenol 

Nghign cOu nay 

1.39 

0.33 

0.02 

10.12 

0.2 

01 

10.67 

1.6 
3 23 

20.36 

0.58 

20.76 

0.04 

0.08 

015 

0.6 

0,09 

0.76 

0.02 

0.99 

0.22 

24.28 

0.71 

0.09 

0.88 

0.53 

0.57 

0.11 

0.33 

0.13 

Aimpiriyan^ 

0.9 

8.4 

27.5 

-
9.2 

0.1 
0.1 

0.5 
0.1 

19,8 

0.1 

0,3 

0,2 
03 

0,1 

0,1 
06 

0,1 

• 

18,4 

0,4 
0.1 

0.1 

-
0.1 

4.5 

0.3 

Vietnam'' 

4.69 

-
9 77 

2.91 

0,09 

29,21 

1 1 

0,86 

20,94 

-
0.2 

-
0.04 

0.42 

0 11 

3.49 

3.19 

-
15.05 

• 

2.1 

05 

1,24 

0.89 

Brazil̂  Estonia" 

-
1.01 

41 

11.64 

2.61 

7.7 

1.85 

14.35 

177 

-
19.82 

-
0.73 

0,42 

1.34 

1,32 

-

2177 

1.47 

2.5 
3.09 

047 

0.2 

7.3 

1.4 

19 
2.6 
22 

10.6 

0.1 
0.6 

29.7 

0.2 

0.6 
2.1 

06 
0,3 

0,2 

16 

14 

0.3 

0.3 

0,6 
0.8 

Argentina" 

4,75 

13.01 

6.71 

0,89 

2.14 

0,43 

0,32 

16.88 

0.52 

-
0.21 

0,27 

0,19 

0.49 

0 26 

6.3 

0,62 

012 
24,24 

1,38 

0.75 

0,46 

2.37 

0.47 
1 

-
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Thanh phan (wt%) 

Germacrene B 

isopathuienoi 

Monoterpene 

Oxygenated monoterpene 

Sesquiterpene 

Oxygenated sesquiterpene 

Nghien ctjiu nay 

0.08 

68.41 

0.09 

29.49 

0.21 

Almpiriyan' 

66.7 

13 

22.1 

14.3 

Vietnam'' 

1.01 

69.81 

0.58 

27.57 

1.9 

Brazil̂  

65.94 

0.42 

33 64 

0 

Estonia" 

0.5 

74 9 

3.1 

182 

2.6 

Argentina" 

0.3 

• 

47.78 

3.62 

47.4 

0.59 

•Menon (2005) [11] 

'Thien Hien etal (2019) [12] 

'Ferreiraetai (1999) [131 

'Oravetai(2004)[14] 

•Singh etai (2004) [15] 
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ABSTRACT; 
Piper Nigrum L has been used in various fields such as food, cosmetic and pharmaceutical 

thanks to its health benefits and biologica] activities. This study identified parameters which 
affect the extraction black pepper essential oil by using the steam distillation. The study's 
resuls show that black pepper grown in Gia Lai Province, Vietnam reach highest yield at 
3 93% By using the GC-MS analysis method, 31 compounds in pepper oU witii some major 
compounds as p-caryophyllene (24.28%), D-Limonene (20.76%), 6-3-ca.ene (20.36%), 
a-pinene (10,12%) and p-pinene (10.67%) were identified. 

Keywords: Black pepper, steam distillation, essential oil, Gia Lai Province. 
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