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Théng tin bai viét Tém tat

Theo y hoc hién dai nhiéu nghién ctru chimg minh ctc tan co hoat tinh chéng
oxy hoa, chéng viém, chéng loét, ha nhiét, ha duong huyét, loi tiéu va chéng
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khuén va rat nhidu cc cong dung, tac dung hitu ich. Muyc dich ctia nghién ciru
1a khéo sat don yéu t6 anh hudng dén qua trinh tach chiét tinh dau. Trén co s&

khao sat cac yéu t6 anh hudng dén diéu kién chiét tich b?mg phuong phap quy

Ngay duyét dang:

01/08/2022

hoach thuc nghiém Box- Behnken di tim dwoc didu kién nhiét do tdi vu la:
100.41°C; Ty 1& dung méi/ nguyén liéu tdi wu 1a: 1.65 (mL/g); Thong sb thoi

gian ti wu 1a: 58.65 phit. DA x4c dinh dugc tinh diu ¢6 25 chit ¢6 gia tri sinh

Tir khoéa:

cic tan, tinh dau, tach chiét,
box-behnken.

hoc cao, tinh dau thé hién hoat tinh khang khuén, chéng oxy hoa.

1. Mé dau

Cay Cuc Tan tén khoa hoc Pluchea indica (L.) Less
con c6 nhidu tén goi khac 1a cdy dai ngai, phic pha
(Tay), hoa mai no,... Cay ctc tan 1a cdy thubc nam quy
[1]. Cay bui cao 1-2m, canh manh. La moc so le, hinh
gé‘m bau duc, hoi nhon diu, géc thudn dai, mép khia
rang. Cum hoa hinh ngii, moc & ngon cac nhanh. Dau
co cuéng nge"m mau tim nhat, thuong xép 2-3 cai mot;
14 bic 4-5 day; hoa cai xép trén nhidu déay; hoa ludng
tinh ¢ phia gitra. Qua bé hinh try thoi, ¢6 10 canh, toan
cy c6 16ng to va mui thom [2]. Tinh dau ciic tin dugc
nhiéu nghién ctru danh gia chtra nhiéu hoat chét sinh
hoc quy c6 tinh Gng dung cao.

2. Vit liéu va phuong phap nghién ciru
Vit liéu nghién ctru

Cuc tan dugce thu hai vuon quéc gia Tam Pao, dugc
dinh danh bdi khoa Nong hoc truong Pai hoc Nong

Lam Thai Nguyén, xi Quyét Thang, thanh phd Thai
Nguyén, tinh Thai Nguyén.

Nguyén liéu dugc rua sach, Iuu trit ¢ nhiét do
phong, tranh 4nh sang va am.

Panh gia hoat tinh khang khuan bang phuong phap
khuéch tan trén dia thach

Nhan giéng vi khudn.

Vi khuén 13y tir ng gbc dwoc dem di hoat hoa lai
trong 5mL méi truong MP 16ng, nudi cdy trén may lic
trong 24 gio' & nhiét d6 37°C dé dat dwoc mat do 108 (té
bao/mL). Po duc chuin ctia dich nudi ciy s& twong g
v6i 0,5 McFarland, néu dich vi khudn c6 do duc cao
hon do duc chuén, ta ¢ thé diéu chinh b?mg cach cho
thém nudc mudi sinh Iy. Néu dich vi khuan da dat do
duc chuén thi ta thu dich vi khuén dé tién hanh tht kha
nang khang cua dich chiét.

Thir kha ning khang khuan
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Lic déu bng nghiém chira vi khuén, dung
micropipet hut 100pul dich vi khudn vao giita dia thach
chira méi truong MPA, dung que cdy tam giac trang
déu cho dén khi bé mat thach kho. Sau 15 phut ta tién
hanh duc 15 (giéng) trén mdi truong thach v6i dudng
kinh 6mm, duc 5-6 giéng, mbi giéng cach nhau 1-2cm,
O mdi giéng thach ta nho 10pl tinh dau cuc tin bing
Micropipet, st dung d6i ching 14 nuée cét.

Dé céc dia thach trong ta lanh 30 phit dé dich chiét
khuéch tan ra mi trudng nudi cdy vi khuan, sau do tiép
tuc nudi céy trong ti 4m 6 37°C sau 24 gi0 mang ra do
kich thudc vong khang khudn.

Hoat tinh khang khuén duoc xac dinh béng cach do
kich thudc ving khang khuén (BK) bing cong thic:

BK =D -d (mm)
Trong do:
D 1a dudng kinh vong khang khuén
d 1a duong kinh giéng thach

Phwong phap xic dinh hoat tinh chdng oxy héa
biang DPPH

Nguyén tic: DPPH 1a mot gbe ti do duoc sir dung
dé thyc hién phan ng sang loc hoat tinh chdng Oxy
hoéa ciia cac chit duoc nghién ctru. Hoat tinh chdng
Oxy héa dugc chirng minh bang cach lam giam mau
cua cac géc tu do DPPH, duoc xac dinh béng cach
do do hip thu quang & budc séng 517nm.

Cdch tién hanh: Pha lodng dung dich DPPH
0,1mM trong etanol bang cach hoa tan 4mg DPPH
voi mot luong etanol vira du dé hoa tan DPPH. Sau
d6 cho vao binh dinh muc va thém etanol vira du
100mL, dung trong binh thuy tinh.

Pha lodng tinh diu véi etanol & 5 ndng do 10g/
mL, 20g/mL, 30g/mL, 40g/mL, 50g/mL. Hut ImL miu
thir ¢6 cac néng d6 khac nhau cho vao binh dinh muec,
thém 3mL dung dich DPPH va thém 6mL etanol.

Pbi chung 3mL dung dich DPPH va 7mL dung dich
etanol. Mau duoc bao quan trong bong tdi & nhiét do
phong, sau 30 phut d6 d6 hép thu & budc song 517nm,
thi nghiém duoc thuc hién trrong 3 lan 1dp lai. Axit
ascorbic dugc st dung lam chét chuan d6i chiéu.

Ti 16 phin tram DPPH nhiat duoc
cia dich chiét duoc tinh theo cong thic:
%DPPH

Trong do:

A Do hap thu cta phan img d6i chimg
A DO hép phu ctia mau thir hodc mau chuin

Gia tri 50 ctia mau 1a néng d0 mau can thiét dé e
ché 50% gbc tu do DPPH dugc tinh toan tir nong do
méu va DPPH (%). Dung phan mém excel 1ap phuong
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trinh hdi quy dang y = ax + b thé hién mdi trong quan
giita DPPH (%) (y) va nong d6 (x). D hap thu thap hon
ctia hdn hop cho thiy hoat tinh cta gbc tu do cao hon

Phwong phap xac dinh thanh phin cu tir bing
GC -MS

Phuong phap xir 1y s6 liéu

S liéu duge duge phan tich phuong sai (ANOVA)
mot nhan t§ va phéan tich hau kiém Fisher’s PLSD v&i
mirc P <0,05 bang phin mém SPSS (version 20).

3. Két qua va théo luin

3.1. Két qud khdo sdt diéu kién tich chiét tinh dau
clic tin

3.1.1 Anh huwong cua nhiét do dén ham luong tinh dau

Nhiét d6 12 yéu t6 quan trong quyét dinh dén kha
nang tach chiét tinh dau cuc tin. Trong qué trinh trich
ly bang phuong phép 16i cubn hoi nude, khi gia nhiét
néu nhiét do thép thi tinh dau co trong nguyén li¢u
khong thé duoc chiét ra hét, bén canh do, viéc nhiét do
thip dan dén hoi nudce bde 1én it nén lwong tinh dau thu
duogc giam. Nhung néu nhiét d6 qua cao thi mau s& dé
bi chay, lvong hoi nuée bde 1én nhidu va nhanh khién
cho tinh dau khong thé thoat ra kip cing hoi nudc dan
dén lugng tinh dau thu duoc giam di. Pé tranh nhiing
diéu bat loi ké trén thi viéc nghién ctru va chon duogc
nhiét dd phu hop cho qué trinh chiét tinh diu 14 rat cin
thiét dé luong tinh dau thu dugc 13 cao nhit va ciing
tiét kiém thoi gian va chi phi nhéat. D& nghién ciru anh
huéng cia nhiét ¢ dén ham lwong tinh diu. Ching t6i
tién hanh véi 03 cong thire: 90, 100, 110°C. Két qua
duoc trinh bay ¢ bang 3.1:

Biang 3.2: Két qua nghién ciru anh hwéng ciia nhiét
d6 dén ham lwong tinh dau ciic tn

Cong thire Nhiét @9 (C) | Ham lwong tinh
diu (mL)
CT1 90 0,27¢
CT2 100 0,83
CT3 110 0,53°

Ghi chu: Trén cung 1 cot cac gia tri mang cung chir
$6 mil thi khdc nhau khéng cé y nghia o mirc o = 0,05

Tir bang 3.1 cho thay yéu té nhiét d6 c6 anh hudng
16n dén ham luong tinh déu tach chiét dugc. Cu thé nhu
sau: Khi tang nhiét do thi luong tinh dau thu duoc tang.
Khi nhiét d6 tang tir 90°C dén 100°C, ham lugng luong
tinh dau thu dugc tang 307%. Khi nhiét d¢ tang 1én thi
luwong nudc bde hoi 1én nhiu hon tir d6 kéo theo duoc
nhiéu tinh ddu hon ra khéi hdn hop.

Nhung khi nhiét d6 ting tir 100°C dén 110°C thi
ham lugng tinh dau c6 xu huéng giam di 63,9%. So di
didu nay say ra 1a do khi ting nhiét 1én qué cao, lugng
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tinh diu chua kip thoat ra khoi cac té bao cua la ma
lwong hoi nudce di bit ddu bbe hoi din dén hién twong
khéng du lugng hoi nude dé kéo theo tinh diu ra ngoai.

Vi vay khi tach chiét tinh diu cuc tin v6i cing mot
ti 1€ dung mdi/ nguyén li¢u va thoi gian xac dinh thi stir
dung murc nhiét 36 100°C 1a tdt nhat dé thu duoc luong
tinh dau 14 16n nhat.

3.1.2. Anh huéng cua ty 1é dung méi/nguyén liéu
dén ham lwong tinh dau

Tién hanh thi nghiém nay dé khao sat anh hudng
cuia thé tich dung méi thém vao dén ham luong tinh dau
trich ly duoc tir 14 Cuc tin. Bang cach tién hanh chung
ct tinh du 14n lugt voi nhig thé tich dung médi khac
nhau, va ¢6 dinh hai yéu td nhiét do va thoi gian chét
(100°C trong 90 phut).

Muc dich dé xac dinh thé tich dung moi t81 uu nhat
cho qua trinh chung cét, tranh str dung lwong nudce qué
du, tranh hao phi, va khong c6 loi cho viéc chiét tach
tinh dau do trong tinh du chira nhidu hop chét dé tan
trong nude. Két qua dugc thé hién 6 Bang 3.2.

Bang 3.3: Két qua nghién ciru anh huéng ciia ty 18
dung méi/nguyén li¢u dén ham lwgng tinh diu

R . Dung méi /nguyén Ham l“’?“g tinh
Cong thire liéu (mL/g) dau
CT4 12 0,3¢
CTS /1 0,54°
CT6 312 0,87
CT7 2/1 0,37°

Ghi chu: Trén cung I cot cdc gia tri mang cung chir

56 mil thi khdc nhau khéng cé ¥ nghia & mirc o = 0,05

Tu bang 3.2 cho thdy: Ty 1& dung moi/ nguyén li¢u
¢6 anh huéng t6i ham lwong tinh dau cuc tan thu dugc.
Khi ty 1& dung méi/ nguyén lidu tir 1/2 dén 1/1 (mL/g)
thi ham lugng tinh dau thu dugc ting kha nhiéu 1a 80%.
Khi ty 16 dung méi/ nguyén liéu tir 1/2 dén 3/2 (mL/g)
cho thay ham lugng tinh dau tir ctic tan dugc chiét tach
tang 290% , con ty 1¢ dung moi/ nguyén li€u tur 1/2
dén 2/1 (mL/g) thi ham luogng tinh dau 14 cic tan c6 xu
hudng ting nhung khong nhiéu va chi ting 12%. Ham
luong tinh dau dat cao nhét 13 0,87 mL khi chiét & ty 1&
dung moéi/ nguyén liéu la 3/2 (mL/g), cao hon khodng
290% so v6i ham lugng tinh dau khi chiét & ty 1¢ dung
moi/ nguyén 1éu la 1/2 (mL/g) va cao hon so vdi ¢ cong
thire 3 1a2/1 (mL/g) 1a 235%. Vi vay toi chon ty 1¢ dung
moi/ nguyén lidu thich hop 14 3/2 (mL/g) (mL/g) dé tiét
kiém dung méi va khong lam ton that tinh dau.

3.1.3 Anh huéng cia thoi gian dén ham lwong
tinh dau
Dé xac dinh thoi gian trich ly thich hop va ti wu,
cing nhu hao phi thoi gian, nhién liéu. Tién hanh khao
sat vdi 03 cong thire lan luot 1a 30; 60; 90 phut.
Bang 3.4: Két qua anh hwéng ciia yéu t6 thoi gian
chiét dén ham lugng tinh diu

Cong thitc | Thoi gian (phit) Hz‘ll;l;:‘(?:i;i“h
CT8 30 0,37¢
CT9 60 0,87
CT10 90 0,57

Tir két qua bang 3.3 cho thay thoi gian chung cat
¢6 anh huong téi ham luong tinh dau thu duoc sau qué
trinh chiét. Néu cang kéo dai thoi gian chung cét thi
ham luong tinh diu cang giam do bj that thoat trong
qua trinh chung cit va ngdy hao phi nhién liéu. Khi
chiét & 30 phat cho ham lugng tinh du 13 0,37mL do
thoi gian chiét khong da dan dén chua thé tach chiét hét
tinh dau, Khi ting thoi gian chiét 1én dén 60 phut, ham
lugng tinh dau tang dén 235%. Khi ting thoi gian tir 30
1én 90 phut thi ham lugng tinh dau chi tang 1én 66,7%.

Qua két qua trén cho thiy chiét & murc thoi gian 60
phit 14 t5i wru nhat, ciing nhu tiét kiém chi phi nhat.

3.2. T6i wu héa quy trinh tich chiét tinh dau ciic tin

Str dung phuong phap bé mat chi tiéu theo thiét ké
thi nghiém ciia Box-Behnken véi ba bién ba cip d6. Ap
dung phuong phap phén tich hdi quy cac sb liu thuc
nghiém, thu dugc mo hinh da thire bac hai thé hién ham
lwong tinh dau.

Bang 3.5: Két qua ma tran thuc nghiém Box-
Behnken ba yéu t6 chiét tinh dau tir /d ciic tan

Thi | A.Nhigt | B.DM/ C:g?::lm HLE:I cue
nghiém | d9°C | NL (mL) (phiit) (mL)
1 90 1,0 60 027
2 110 1.0 60 0,37
3 90 2,0 60 0,49
4 110 2,0 60 0,57
5 90 15 30 031
6 110 15 30 0.43
7 90 15 90 027
8 110 15 90 0,15
9 100 1,0 30 0,36
10 100 2,0 30 0,47
1 100 1.0 90 0,26
12 100 2,0 90 0,57
13 100 15 60 0,87
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Thi | A.Nhiét | B.DM/ C:;:l‘lm HLT; cue
nghiém | do°C | NL (mL) (phiit) (mL)

14 100 15 60 0,83

15 100 15 60 0,87

16 100 15 60 0,93

17 100 15 60 091

Mo hinh da thte bac hai thé hién ham lugng tinh
dau ciic tan:

Y = + 0,88 + 0,023*A + 0,11*B + 0,11 *C -
0,005*A*B - 0,060¥*A*C + 0,050*B*C - 0,29*A? —
0,17*B*- 0,30*C?

V6iY 1a ham luong tinh diu thu duge, cac bién A,
B, C 1a thong s6 nhiét do, ti 18 dung moi/ nguyén liu
va thoi gian chiét.

Str dung ANOVA dé danh gia, pham tich mo hinh.
Két qua phan tich ANOVA duoc thé hién qua hinh 4.1

Response 1 HLTD cuc tan
ANOVA for Response Surface Quadratic Model

Analysis of variance table [Partial sum of squares - Type Ill]

Sum of Mean F p-value
Source Squares df Square Value Prob>F
Model 1.08 9 0.12 36.50 <0.0001 significant
A-A.nhietdo 4.050£-003 1 4.050E-003 124 0.3029
B-B.dungmoi/n 0.088 1 0.088 26.93 0.0013
C-C.thoigian 0.013 1 0.013 391 0.0886
AB 1.000E-004 1 1.000E-004 0.031 0.8662
AC 0.014 1 0.014 4.40 0.0742
BC 0.010 1 0.010 3.05 0.1241
A2 0.36 1 0.36 108.85 <0.0001
B2 0.12 1 0.12 3542 0.0006
c 0.38 1 0.38 116.46 <0.0001
Residual 0.023 7 3.276E-003
Lack of Fit 0.017 3 5.617E-003 370 0.1195 not significant
Pure Error  6.080E-003 4 1.520E-003
Cor Total 1.10 16

Hinh 3. 1:Két qud phan tich phicong sai ANOVA ciia mé
hinh chiét tinh ddu tir la ciic tan

SS : Téng phuong sai ; DF : Bac tw do ; MS : Trung
binh phuong sai , chun F : Chuan Fisher ; Residual :
Phan du ; Lack of Fit : Chuan danh gia do khong tuong
thich ciia mé hinh véi thyc nghiém . Tir két qua phan
tich ANOVA ta thiy gia tri xdc xuét cia mo hinh P -
value = 0,0001 < 0,05 do d6 md hinh dugc lya chon dé
giai thich cho két qua cau thi nghiém , Lack of Fit test
=0,1195 (not significant) c6 y nghia d6i v6i mé hinh .

a b c

Hinh 3.2: Bé mdt dap iing ham luong tinh ddu la ciic tan
a. M6 hinh twong tac giira thoi gian véi nhiét dj chiét
b. M6 hinh twong tac giita ti I¢ DM/NL voi nhiét do chiét
c. M6 hinh twong tac giita ti ¢ DM/NL vaoi thoi gian
Phuong dn 16t nhat dwoc dir dodn nhiét do chung cdt
100,41 °C, ty Ié dung méi/ nguyén liéu la 1,65 (mL/g), thoi
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gian chung cdt 58,65 phit khi @6 ham heong tinh dau dat
0,899571 mL. Két qua kiém tra bang thwc nghiém cho két

qua twong ing.

] ]

90.00 110.00 1.00 2.00 30.00 90.00

A.nhietdo = 100.41 B.dungmoi/nguyenlieu = 1.65 C.thoigian = 58.65

Desirability = 0.961

g

0.15 093
HLTD cuc tan = 0.899571
Hinh 3.3: Ham kp vong va diéu kién t6i wu & ham heong tinh
dau ciic tan
3.3. Két qua phan tich thanh phan cdu tir tinh dau ciic tan
Céc chu tu trong tinh ddu dugc xac dinh bing
phuong phap sic ky khi ghép khéi phd (GC-MS) cac
thanh phin hoa hoc trong tinh dau ciic tan dugc xac
dinh va ghi trong bang 3.5.

Bdng 3.6: Thanh phdn héa hoc trong tinh déau ciic tan

T :E:l 11:1451 Thanh phin don lugng | lli%)
Clc tan| CCT1 a-Pinene 1,29
m-Cymene 0,45
c-Terpinene 1,88
Linalool 0,32
Nonanal 0,35
Terpinen-4-ol 1,03
Estragole 0,42
Citronellol 0,54
Neral 0,77
| Anethole 4,66
Silphiperfol-5-ene 5,22
Germacrene B 2,94
Caryophyllene 5,47
Humulene 5,13
Eudesma-4(14), 11-diene | 4,37
Cadina-1(10),4-diene 0,55
Caryophyllene Oxyde 6,55
Khusimene 1,75
Humulenol-II 1,43
Lanceol, cis 4,75
a-Isonootkatol 0,78
Silphiperfola-4(7), 14-diene | 1,41
Phytol 3,48
Copalol 0,14
1-Docosanol 0,05

Tir két qua trén cho thiy thanh phéan hoa hoc trong
tinh diu ciic tan thu dwoc c6 25 hop chét. Trong do
cic chét c6 ham lwong cao nhét 1a Caryophyllene
Oxyde(6.55%), Caryophyllene(5.47%), Silphiperfol-5-
ene(5.22%), Humulene(5.13%).

Két qua trén co su khac biét véi két qua nghién
ctru vé thanh phan tinh diu ciic tin & Nghé An theo
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su nghién ctru cia Nguyén Thi Chung.(1999). Cu thé
nghién ctru nay céng bd di tim dwoc 34 hop chit va da
xédc dinh dugc 22 hop chit. V6i thanh phdn chinh la:
B-selinen, o-copaen, 7B-H-Silphiperfol-5-en.

S& di b su sai khac nay co thé 1a do su khéac nhau
vé didu kién, khi hau, thd nhudng va didu kién thuc
nghiém nén thanh phan cac chit trong tinh dau khac
nhau, cho tha?iy gia tri sinh hoc cao cua Cuc Tén tai
vuon qudc gia Tam Dao.

4.4. Két qua danh gid hoat tinh sinh hoc ciia tinh
ddu ciic tin

4.4.1. Két qua nghién ctru hoat tinh khang khuin
ctia tinh dau ciic tin

Dé biét dugc tinh dau cuc tan co hoat tinh khang
khuén hay khéng: Chung t6i da str phuong phép khuéch
tan trén giéng thach bing cach do duong kinh ciia ving
{rc ché ting trudng ciia vi khudn (mm) cua tinh dau trén
dia thach. Két qua nghién ctru vé anh hudng cia tinh
dau ctc tan anh huéng dén kha ning khang khuan duoc
thé hién:

Tinh diu tir 14 ctc tdn c6 kha ning khang chuin
chéng lai vi khuén thir nghiém 1a E.coli véi kich thude
vong khang khuén do dwoc 1a: 1,5 mm. Tir do ta c6 thé
khing dinh tinh dau duoc chiét sudt tir 14 cic tin c6 kha
nang khang khuan nhung kha ning khang khuan yéu.

Hinh 4.4. Anh khang khudn tinh dau ciic tan

3.4.2. Két qud nghién ciru hoat tinh chong oxy héa
ciia tinh ddu ciic tan

Qua qué trinh thi nghiém véi chat tha DPPH, t6i
xac dinh duoc sy twong quan giita hoat tinh trc ché gbc
tu do va néng dd tinh dau duoc thé hién qua bang 3.6.

Bang 3.7: Két qua x4c dinh kha ning e ché gbc tw do

Nong d9 (ug/mL) Lin1 Lin2 Lin3 Do hép thy | MAu dbi chimg|  %DPPH
10 0,286 0,287 0,286 0,286 0,524 4541
20 0,247 0,246 0,248 0,247 0,524 52,86
30 0,198 0.197 0,198 0,198 0,524 62,21
40 0,146 0.147 0,147 0,147 0,524 71,94
50 0,081 0,081 0,082 0,081 0,524 84,54

Tinh déu cuc tan

HTCO (%)

y=09734x+3419
RZ=0.9911

Nbng do tinh dau (ug/ml)

Hinh 3.5: Su twong quan giita hoat tinh irc ché goc tw do va nong d¢ tinh dau

Tu phuong trinh ta suy ra gid trj IC, cua tinh dau cuc tan 1a: IC,,= 16,24 (ng/mL).

Hinh 3.6. Pdanh gid hoat tinh chong oxy hod ciia tinh dau ciic tan
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5. Két luan

- P3 khéo sat duge diéu kién tach chiét tinh dau:
Théng s6 nhiét d6 tot nhat 1a 100°C; Ty 1& dung moi/
nguyén lidu tét nhat 1a 3/2 (mL/g); Thong sb thoi gian
t6t nhét 1a 60 phut.

- Thong s6 t&i uu hoa duge diéu kién tach chiét nhu
sau: Thong sb nhiét d6 t6i wu 1a: 100.41°C; Ty 1& dung
mbi/ nguyén liéu téi wu 1a: 1.65 (mL/g); Thong s6 thoi
gian t&i wu 1a: 58.65 phut.

- Qua qua trinh 1am nghién ctru va lam thi nghiém,
toi da xac dinh duogc trong tinh dau cuc tan tréng tai
Thai Nguyén c6 25 hop chit, trong d6 céc chit c6 ham
luong cao nhit 1a: Caryophyllene, Oxyde (6,55%),
Caryophyllene (5.47%), Silphiperfol-5 ene (5,22%),
Humulene (5,13%).

- Tinh diu ctc tin c6 kha nang khang khuin va
chéng oxy héa
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