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NGHIEN CUU PIEU KIEN TACH CHIET HQP CHAT
CO HOAT TINH SINH HQC VA KHA NANG KHANG OXY HOA
CUA DICH CHIET TU HUONG THAO (Rosmarinus officinalis L.)

EFFECTS OF EXTRACTION CONDITIONS BIOACTIVE COMPOUNDS AND
ANTIOXIDANT CAPACITY OF EXTRACTS FROM ROSMARINUS OFFICINALIS L. LEAVES

PHAN PHUOC HIEN®™, HO THI NGOC TRAM®™Y, MA BICH NHU™*Y
va NGUYEN THI KIM CUONG®***”

TOM TAT: Cady huong thdo (Rosmarinus officinalis L.) duwoc st dung rong rdi nhu mét logi thdo
dige truyén thong boi ching cé chita cdc hop chdt ¢é hoat tinh sinh hoc. Trong bai viét, anh
huong ciia cdc diéu kién tach chiét gom nong dé ethanol, nhiét dg, toc dd khudy, sé lan trich ly,
thoi gian trich ly, ty 1é mau/dung méi 1én ham heong phenolic tong cia dich chiét tir hwong thdo
dwoc khao sat dé tim ra diéu kién chiét tot nhat. Kha nang khang oxy hoa cua dich chiét thu dwoc
ciing dwoc xdc dinh. Két qua cho thdy, khi thay doi diéu kién chiét, ham lwong phenolic tong sé
khdc nhau. Diéu kién thich hop dé thu dwoc ham lwong phenolic tong cao nhdt la nong dé dung
moi 50%, 1y 1é mau/dung méi la 1/80 va toc dé khudy 200 vong/phit, thoi gian 30 phit, nhiét dg
60°C, sé lan trich ly 3 lan. Kha nang irc ché hoat déng cia goc tw do DPPH dwoc ddanh gid bang
gid tri IC50 la 147,5 (ug/ml). Tir két qud ndy c6 thé thdy dich chiét thu dwoc tic Rosmarinus
officinalis L. ¢é chita cdc chdt phenolic ¢6 kha ning khang oxy héa cao khi sir dung diéu kién chiét
thich hop.

Tir kh6a: Rosmarinus officinalis L.; phenolic tong; DPPH.

ABSTRACT: Rosemary (Rosmarinus officinalis L.), which contains an array of biologically active
phytochemicals, has been traditionally used as medicinal herbs. Herbs extracts have attracted a great deal
of interest due to their potenital as natural compounds in the modern food industry. In this study, effects of
extraction conditions (ethanol concentration, temperature, stirring speed, number of extraction, extraction
time) on total phenolic content of crude extracts of Rosmarinus officinalis L. were determined and
antioxidant capacity of the extracts containing the highest total phenolic content were investigated. The
results showed that the different extraction conditions resulted in different total phenolic content of the
extract. The highest phenolic content of the extrract was obtained using 50% ethanol as the best solvent at
the ratio of sample:solvent of 1:80, shaking at 60°C for 30 min with stirring speed 200rpm, and 3 times of
extraction. The antioxidant capacity of the extract measured as 2,2-diphenyl-picrylhydrazyl (DPPH)
scavenging capactiy was evaluated by 1Csy with the value 147.5 (ug/ml). As a result, the extract of
Rosmarinus officinalis L. might be used as a source of phenolic compounds.

Key words: Rosmarinus officinalis L.; phenolic compounds; DPPH.
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1. PAT VAN PE

Su mét cin bang giita viéc san xuit cac
géc tu do va hoat dong cuia cac chét chéng oxy
hoa trong co thé 1a nguyén nhan giy ra cic cin
bénh nguy hiém nhu: Ung thu, suy giam tri
nhd, xo vira dong mach... P& giam nguy co
mic cac bénh do sy mét can bang oxy hoa gay
ra, viéc sir dung cac chat chéng oxy hoa 1a rat
can thiét. Chat chong oxy héa c6 ngudn gdc
tong hop giy ra nhiing tic dung phu khong
mong mudn khién nhidu nguoi lo ngai [1]. Viée
thu nhan va ung dung cac chat chdng oxy hoa
ngudn gde ty nhién nham thay thé dan cac chat
chéng oxy héa tong hop dang 1a mot hudng
nghién clru dﬁy trién vong. Tu lau, thyc vat da
trg thanh ngudn duoc liéu quy trong y hoc dan
gian boi thuc vat chira cac hop chit phenolic.
Céc hop chit phenolic 13 cac hop chat chuyén
hoa thtr cap ciia thuc vét nhu flavonoid, alkaloid
va terpenoid khong chi c6 chirc nang sinh Iy ma
¢6 tac dung tich cuc dén sirc khoe con ngudi vi
chung c6 tinh chét chéng oxy hoéa. Hon 400
loai thuc vat c6 hoat tinh sinh hoc da duoc
cong bd, viée tim kiém céc loai thuc vat moi
van ludn 1a sy quan tim cia cac nha khoa hoc
[10]. Ngoai tra xanh, khd qua, giao cb lam, day
thia canh, hung qué c6 tac dung chdng oxy hoa,
huong théo ciing phai dugc ké dén. Tai Viét Nam,
huong thao chi duoc sir dung rong réi trong ché
bién thirc an va lam cdy canh. Can ¢6 nhimg nghién
ctru vé ciy huong thao va nhitng tac dung tuyét
voi clia nd. Muc tiéu cia bai viét nay 1a tim ra
diéu kién t6i wu nhét dé trich ly cac hop chét co
hoat tinh sinh hoc tir hwong thao.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Huong thao str dung trong nghién cuu dugc
The Seed Garden trong va thu hai tai khu phd
Vin Ha, thi trdn Dinh Van, huyén Lam Ha, tinh
Lam Dong. Nguyén liéu sau khi thu hai dugc
van chuyén nhanh vé phong thi nghiém dé tién
hanh xir Iy. L4 huong thao dugc loai bo tap chit,
sdy & 50°C dén d6 4m thich hop. Sau qué trinh
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sdy, 14 huong thao duoc xay nho (kich thude ray
1mm) d& dam bao dong nh4t miu. Thyuc hién
nghién ctru va thu thap sb liéu tai Phong thi
nghiém B6 mon Cong nghé¢ Hoéa hoc, Truong
Pai hoc Nong Iam Thanh phd H6 Chi Minh.
2.2. Phwong phap nghién ciru
2.2.1. Chiét xudt mau thwe vit

L4 kho duoc nghién bang may xay va bao
quan trong tai sach, binh hut am cho dén khi
phan tich. Bot kho tir mau thuc vat duge chiét
véi ethanol. Qua trinh trich ly dugc thuc hién
trén 1 g mau bot kho huong thao, thém vao V
(ml) dung dich ethanol A% trich ly & nhiét do
C (°C) sau mdt khoang thoi gian nhét dinh c6
su hd tro cua thiét b khuéy tur. Sau do, loc qua
gidy loc, thu dugc dich chiét huong thao. Pha
lodng dich chiét & ndng do thich hop.
2.2.2. Cdc yéu to anh hwéng dén qud trinh
chiét xudt

Anh hudng ctia nong d6 dung méi dén
ham lugng phenolics téng: 0, 30, 50, 70 (%).
Anh huong s 1an trich ly dén ham lugng phenolics
téng: 1, 2, 3, 4 (1an). Anh hudng ty 1& mau va
dung moi dén ham lugng phenolics tong: 1:40,
1:60, 1:80, 1:100, 1:120 g/mL. Anh huéng nhiét
d6 dén ham lugng phenolics téng: 30, 40, 50, 60,
70 (°C). Anh hudng cua thoi gian trich ly dén ham
luong phenolics tong: 20, 30, 40, 50 (phit). Anh
huong cua téc do khuay dén ham lugng phenolics
tong: 0, 200, 300, 400 (vong/ phut).
2.2.3. Xdc dinh ham lwong polyphenol tong

Ham lugng polyphenol tong dugc xac dinh
theo phuong phap [12]. Cu thé: Cho 0,5 ml dich
chiét da pha lodng tron véi 2,5 ml thude thir
Folin-Ciocalteu, lic déu, cho phan tmg 8 phut.
Sau d6, thém 2 ml dung dich Na,CO; vao, lac
déu, cho phan tmg 1 gid. Hon hop phan tng
dugc do quang phd & bude song 765 nm. Két
qua trinh bay boi duong lugng miligam Gallic
acid (mgGAE)/g chit kho.
2.2.4. Xdc dinh hoat tinh chéng oxy hoa

Hoat tinh chdng oxy hoéa cua cao chiét
huong thao dugc xac dinh dya vao kha nang
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khir gc tu do cia DPPH. Kha ning khir gbe tu
do DPPH dugc xac dinh theo phuong phap [17,
tr.6929-6934]. Cu thé: Cho 300 pl dich chiét da pha
loang & ndng d6 thich hop vao éng nghiém. Sau do,
thém 2 ml dung dich DPPH vao lic déu va dé yén
trong bong t6i 30 phut. Do hap thu quang hoc dugc
do & budc song 517 nm. Kha ning khir gbc tir do
DPPH duogc x4c dinh theo cong thirc sau:

DPPH (%) = 100 x ( Act— Asp)! Act

Trong d6: Acr: D6 hip thu quang hoc cia
mau tring; Asp: DO hip thu quang hoc ctia miu
chtra dich chiét.

Két qua bao cao boi gia tri ICs 1a nong do
cua dich chiét khi duoc 50% géc tuy do DPPH
& diéu kién xéc dinh.

2.2.5. Xir Iy 56 liéu

Tat ca cac két qua thuc nghiém dugc phan
tich bang phin mém Stagraphics Centurion
XV.I. Mbi thi nghiém dwoc lap lai 3 1an. Két
qua dugc tinh toan théng ké va phan tich
phuong sai (ANOVA), kiém dinh LSD.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nong d9 dung méi dén
phenolics tong
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Hinh 1. Anh hudng ciia nong do ethanol dén ham
lwong phenolic téng (TPC)
Cha thich: Céc chir cai khac nhau (a,b,c va d)
chi ra su khac biét ¢6 y nghia thong ké (p<0,05)

Tir két qua thé hién & Hinh 1 cho thiy,
ham lugng polyphenol ting dan khi ting nong
d6 ethanol tir 0% lén 50 %. Tuy nhién, néu tiép
tuc ting ndng do ethanol 1én 70%, ham luong
polyphenol tong giam. Nguyén nhan coa su
thay doi trén la do ethanol cd thé trich ly nhiéu
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hop chéat c6 do phan cuc khac nhau, néu ndng
d6 ethanol cang cao, lam ting kha ning thim
thau va khuéch tan cua hoat chat, dan dén ham
luong polyphenol ting. Tuy nhién, néu nong do
ethanol ting qua cao lam cho thanh té bao bi
mat nudc cuc bo dan t6i hién tugng cac té bao
bi kho va co lai, qué trinh trich ly bi can trg nén
ham lugng ethanol giam [15, tr.1727-1741]. Do
d6, phai diéu chinh d6 phan cuc caa dung moi
da chon sao cho phu hop vai qua trinh trich ly.
Qua phan tich két qua ANOVA, ¢6 su anh
huong cua ndng ethanol dén ham luong polyphenol
va ¢6 ¥ nghia thong ké & muc do tin cay 95%
(P < 0,05). Bang phan tich két qua LSD cho thiy
gitra cc ndng do déu co su khac biét, nén chon
nong d6 ethanol 50% cho thi nghiém tiép theo.
3.2. Két qua khao sit anh hwéng ciia so lin
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Hinh 2. Anh huong cia s6 lan trich ly dén ham
lugng phenolic tong (TPC)
Chu thich: Céc chir cai khac nhau (a,b,c va d)
chi ra sw khac biét ¢6 y nghia thong ké (p<0,05)

Theo Hinh 2, khi ¢ dinh yéu t6 ndng do
dung mdi ethanol 50%, khao sat s6 lan trich ly
véi cung mét lugng dung moi, néu dem chia
nho dung méi thanh nhiéu lan chiét (tir 1 dén 3
1an), ham luong polyphenol ting. Néu tiép tuc
chia nho, ham lugng polyphenol c6 xu hudng
giam. Nguyén nhan, do khi chiét nhiéu lan,
luong dung moi méi duoc thém vao nhiéu lan,
lam chénh léch ndng do giira chét can chiét bén
trong té bao va bén ngoai dung mai ting Ién,
gitip tang hi¢u qua trich ly. Lugng dung moi
can chia nhé & muc thich hop, néu qua nho sé
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khong du dé trich ly hodc hao hut do qua trinh
loc. Két qua nay twong tw voi nghién ciru [7],
khi thyc hién trich ly polyphenol 3 1in cho hiéu
qua trich ly cao; Nghién ctru [4], [2, tr.205-213]
cling thuc hién trich ly 3 lan.

Qua phan tich két qua ANOVA, c6 su anh
huéng s6 lan trich ly dén ham lugng polyphenol
va c6 y nghia thong ké & muc do tin cay 95%
(P < 0,05). Bang phan tich két qua LSD cho
thiy, giita cac sb lan trich ly c6 su khac biét.
Trong d6 chiét 3 1an cho ham luong cao nhét
nén chon trich ly 3 lan cho thi nghiém tiép theo.
3.3. Két qua khao sat anh hwong cia ty 1é
nguyén liéu: Dung moi
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Hinh 3. Anh huong cua ty 1é nguyén liéu: Dung moi
dén ham luong phenolic tng (TPC)

Chu thich: Cac chir cai khac nhau (a,b,c,d va e)

chi ra sir khac biét c6 y nghia thong ké (p<0,05)

Theo Hinh 3, khi ¢é dinh yéu t6 nong do
dung méi ethanol 50%, 3 lan trich ly, két qua
khao st ty 1& nguyén liéu: Dung méi cho thiy,
ham luong polyphenol ting dan khi ting lwong
dung méi. Diéu ndy thé hién rd rang khi ty 18
thay do6i tir 1:40 (g/ml) dén 1:80 (g/ml). Khi
tiép tuc ting lwong dung moi, ham luong
polyphenol thu dwgc c¢6 xu hudng tiém can
ngang. Piéu nay co thé giai thich: Khi ty ¢
nguyén li¢u: Dung méi cao thic day gradient
nong do tang, din dén tang d6 khuéch tan gidp
qué trinh trich ly dwoc t6t hon [11, tr.977-985].
Bén canh d6, nguyén liéu c6 thé tiép xlc voi
dung méi tét hon [20, tr.277-282]. Tuy nhién,
khi tiép tuc ting ty 18 dung méi/nguyén liéu,
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hiéu qua trich ly khong tang ma chi lam pha
lodng dich trich ly.

Qua phan tich két qua ANOVA, ¢6 su anh
huong cua ty & nguyén ligu: Dung moi dén
ham Iuong polyphenol va c6 y nghia théng ké &
muc d6 tin cay 95% (P < 0,05). Bang phén tich
két qua LSD cho thay giita cac ty 1& c6 su khac
biét, riéng ty 1¢ 1:100 (g/ml) va 1:120 (g/ml)
khong cO su khac biét. Mac du ty 1é¢ 1:120
(g/ml) cho ham lugng polyphenol cao hon,
nhung vi lgi ich kinh té nén chon ty I& 1:80
(g/ml) cho cac thi nghiém sau.

3.4. Két qua khao sat anh hwéng caa nhiét
dp trich ly
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Hinh 4. Anh huong cua nhiét 6 dén ham luong
phenolic téng (TPC)
Chu thich: Cac chir cai khac nhau (a,b,c,d va e)
chi ra sw khac biét ¢6 y nghia thong ké (p<0,05)

Theo Hinh 4, khi ¢ dinh yéu t6 nong do
dung moi ethanol 50%, 3 lan trich ly, ty 1&
nguyén liéu: Dung mdi 1:80 (g/ml), két qua
khao sat nhiét do trich ly bang cach dun truc
tiép cho thdy, nhiét do c6 anh huong dén hiéu
qua trich ly polyphenol. Ham lugng polyphenol
tang khi nhiét do ting tir 30 °C dén 60°C. Néu
tiép tuc ting nhiét do 1én 70°C, ham luong
polyphenol ¢6 xu huéng giam. Diéu nay co thé
giai thich: Khi nhiét d¢ tang s€ tang cuong sy
phan huy cac thanh phan cia té bao thuc vat
dan dén ting kha ning thdm thiu qua mang té
bao [19, tr.4869-4873]. P6i v6i dung méi, khi
tang nhiét do, lam tang d¢ hoa tan va tde do
truyén khéi. Do nhdt va stic cing bé mat giam
khi ting nhiét do cua dung méi, gbp phan lam
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tang hiéu qua trich ly polyphenol [13, tr.901] .
Nhiét d6 cao sé& lam bién tinh céc hop chét
khong bén voi nhiét dan dén lam giam ham
lugng polyphenol [14, tr.15550-15571], so sanh
véi nghién ciru [3], 6 nhiét d6 60°C cho ham
luong polyphenol va ca flavonoid hiéu qua.
Qua phan tich két qua ANOVA, ¢6 sy anh
huong cta nhiét do dén ham luong polyphenol
va ¢6 y nghia thong ké & mirc do tin cay 95% (P
<0,05). Bang phan tich két qua LSD cho thiy c6
su khac biét giita cac khoang nhiét dg, nén chon
nhiét d6 60°C cho thi nghiém tiép theo.
3.5. Két qua khao sat anh hwéng caa thoi
gian trich ly
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Hinh 5. Anh huong cua thoi gian dén ham luong
phenolic téng (TPC)
Chu thich: Cac chir cai khac nhau (a,b,c va d)
chi ra su khac biét ¢6 y nghia thong ké (p<0,05)

Theo Hinh 5, khi ¢ dinh yéu t6 nong d6 dung
mbi ethanol 50%, 3 lan trich ly, ty 1é nguyén lidu:
Dung méi 1:80 (g/ml), nhiét do trich ly 60°C, két
qua khao sat thoi gian trich ly cho thdy, thoi gian
¢6 anh huong dén ham lugng polyphenol trich
ly. Ham luong polyphenol ting khi tang thoi
gian tir 20 phit dén 30 phat. Khi tiép tuc ting
thoi gian, ham lugng polyphenol giam. Nguyén
nhan cia sy thay dbi trén 1a do khi ting thoi
gian trich ly, dung méi co du thoi gian tham
thau vao bén trong t& bao va polyphenol duoc
khuéch tan ra dung méi nhidu hon. Néu thoi
gian qua ngin, khong thé trich ly triét dé
lugng polyphenol. Néu tiép tuc kéo dai thoi
gian ¢6 thé 1am cho mot s6 hop chit dé oxy
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héa bi oxy hoéa, nén ham lugng polyphenol
giam [8, tr.509-519].

Qua phan tich két qua ANOVA, c¢6 su anh
hudng cua thoi gian trich ly dén ham lugng
polyphenol, c6 y nghia théng ké & muc do tin
cdy 95% (P < 0,05). Bang phan tich két qua
LSD cho thiy c6 sy khac biét giira cac khoang
thoi gian, nén chon thoi gian 30 phuat cho thi
nghiém tiép theo.

3.6. Két qua khso sat znh huong ciia toc d khudy
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Hinh 6. Anh huéng cua toc do khudy dén ham
lwgng phenolic tong (TPC)
Chu thich: Céac chir cai khéc nhau (a,b,c va d) chi
ra sw khac biét c6 y nghia thong ké (p<0,05)

Theo Hinh 6, khi ¢ dinh yéu t6 ndng do dung
méi ethanol 50%, 3 Ian trich ly, ty 1& nguyén liéu:
Dung méi 1:80 (g/ml), nhiét do trich ly 60°C,
thoi gian trich ly 30 phat, két qua khao sét téc
d6 khudy cho thiy, toc d6 khudy c6 anh huong
dén ham lugng polyphenol. Ham luong polyphenol
cao nhat & toc do khudy 200 vong/ phat. Néu
tang toc do khudy lén hon, ham Iugng polyphenol
bat dau giam. CO thé khi ting toc do khudy 1am
tang su tiép xuc giira nguyén liéu va dung mai,
lam ting ham Iwong polyphenol. Néu tiép tuc ting
tdc do khudy, lam ham lugng oxy trong dung moi
tang, cic chat dé oxy héa s& bi oxy héa lam giam
ham hugng polyphenol [16, tr.2572-2577].

Qua phan tich két qua ANOVA, ¢6 su anh
huong cua toe do khuiy dén ham Iuong polyphenol,
c6 ¥ nghia thong k& & mirc d6 tin cay 95% (P < 0,05).
Bang phan tich két qua LSD cho thiy c6 su
khéc biét gitra cac khoang toc do khudy, nén
chon téc do khudy 200 vong/phit cho thi
nghiém tiép theo.
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3.7. Két qua danh gia hoat tinh khang oxy
héa cia cao chiét

Do thi twong quan giira hoat tinh chéng oxy

§ héa va nong d9 vitamin C
]
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Hinh 7. B thj twong quan giita hoat tinh
chdng oxy hoa va nong do vitamin C
Theo két qua Hinh 7, ¢6 phuong trinh tuyén
tinh biéu hién mdi twong quan giira hoat tinh
chéng oxy héa va nong d6 Vitamin C la y =
1,7083x — 0,9524. Tu do, thay y = 50 vao dugc
gia tri ICso = 29,83 pg/ml.

D6 thi twong quan giira hoat tinh chéng oxy

Q héa va néng do cao chiét
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> R?2=0.9966 o
S 60
< 40
S -
£ 20 e
s 0@
= 0 100 200 300

Nong dd cao chiét (ug/ml)

Hinh 8. B4 thi twong quan giita hoat tinh
chéng oxy hoa va ndng do cao chiét
Dua vao két qua Hinh 8, c6 phuong trinh
tuyén tinh biéu hién mdi twong quan giira hoat
tinh chng oxy hoa va ndng do cao chiét huong

TAI LIEU THAM KHAO

thao la y = 0,3337x + 0,7799. Tu do, thay y =
50 vao dugc gia tri ICso = 147,5 pg/ml. Kha
ning khang oxy hoa cuia cao chiét huong thao
v6i ICsp = 147,5 pg/ml thdp hon 5 lan so véi
Vitamin C (ICso = 29,83 pg/ml). Khi so véi cac
loai cay khac nhu cdy chum ngdy [9, tr.1423-
1428] véi ICsp = 320 ug/ml, cay ca gai leo voi
ICs0 = 1734 pg/ml, cao ha thu 6 véi ICs =
2586 pg/ml [18, tr.2798-2811], cao 14 nhau [6]
voi ICso = 917,16 pg/ml... cao chiét huong thao
c6 hoat tinh khang oxy hoa tot hon. Huong thio
c6 thé 1a mot ngudn nguyén liéu moi trong san
xuét duge lidu.
4. KET LUAN

Tir cac két qua trinh bay trén, rat ra két
luan trong qua trinh thyc hién nhu sau: biéu
kién thich hop cho qua trinh trich ly hop chat
c6 hoat tinh sinh hoc tir huong théo: Néng do
ethanol 50% ( v/v), s6 lan trich ly 1a 3 1an, ty 18
nguyén li€éu/dung moi 1/80 (g/ml), nhiét do
trich ly 60°C, thoi gian trich ly 30 phat va toc
d6 khuay 200 (vong/phut). Hoat tinh khang oxy
hoa ciia cao chiét dugc danh gia bang gia tri
ICso 1an luot 12 147,5 thap hon hoat tinh cua
Vitamin C la 29,83 (ug/ml). Khi so véi céac loai
cdy khac thi cao chiét huong thao ¢ hoat tinh
khang oxy hoa tét hon. Do d6, huong thao c6
thé 1a mot ngudn nguyén liéu mdi trong san
xuat duoc lidu.
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