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ABSTRACT

Refreshment drink is traditionally called for cooked juice from natural
herbs containing pharmaceutics, being extracted from different plants
which are useful for cleanse the body. “Thuoc doi” (or called “Bo mam”)
(Pouzolzia zeylanica L. Benn) is a typical type is known.

The study was carried out to optimize the extraction of compounds with
high biological activity (anthocyanins, tannins, total polyphenols and total
soluble solid content) from medicinal plants. The process was investigated
in the temperatures ranging of 70 to 90°C during 10 to 30 minutes and
controlled pH (3 to 6). The results showed that the good conditions for
extracting bioactives from “thuoc doi” plant is 90°C and 20 minutes of
boiling. The pH of extraction about 4 in combination with the stirring
process recovered the highest content of bioactive compounds from “thuoc
doi” plant.

TOM TAT

Nuoc mat la tén goi dan gian cua cdc logi nuoc néu tir céc logi cay tw
nhién co chira dwoc liéu givp thanh nhiét co thé. Cay thuéc doi (hay con
goi la “Bo mam”) (Pouzolzia zeylanica L. Benn) la mot logi dién hinh
dwge biét den Véi tinh mat va nhiéu tic dung tot. Nghién ciru duwoc thic
hién nham t6i wu héa qud trinh trich ly cdc hop chat ¢6 hoat tinh sinh hoc
cao (ham hwong anthocyanin, tannin, polyphenol t6ng sé va tong chdt khé
hoa tan) tir cdy thude doi. Céc thong sé khdo sdt trong qud trinh trich ly
bao gom nhi¢t do (70+90°C), thoi gian (10+30 phut) va pH (3+6). Két qua
nghién ciru cho thdy nhiét dé tot cho qud trinh trich ly cdc hoat chdt sinh
hoc tir cdy thuéc doi (dang cat khiic) la 90°C trong thoi gian 20 phiit. pH
dich trich khodng 4 két hop véi qud trinh khudy trén cho hiéu sudt thu hoi
cdc hoat chdt sinh hoc tir nguyén liéu la cao nhdt.

1 GIOI THIEU

Thudc doi hay con goi la Bo mam cé tén khoa

hién dién cua alkal,oid, glycosides, tannin va
flavonoid da dugc khang dinh trong qua trinh sang

hoc 1a Pouzolzia zeylanica (L.) Benn thudc ho Gai
(Urticaceae). Cdy co tinh ngot, dang nhat, tinh mat,
¢6 tac dung tiéu khat, trir dom, loi tiéu, tidu viém
(T6 Pang Hai, 2003). Trong ciy thudc doi co su
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loc so bo phytochemical (Swati et al., 2012), day 1a
nhiing hgp chat chong oxy hoda cao.

Mdc du, cay thudc doi duge bi~ét va st dung kbé
rong rdi trong dan gian nhung van chua cé nhiéu
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nghién ctru vé thanh phan héa hoc ciing nhu img
dung trong ché bién thyc pham dugc bao cao.

Nudc mat duge ndu tr cac loai thue vat chira
dugc lidu ¢6 tac dung thanh nhiét (1am cho co thé
mat va ha sot) thuong duoc str dung trong gia dinh
vao mua nang nong. Sy tién dung s¢ dat duoc bang
nhitng san pham sdn c6 ham lugng céc hoat chét
sinh hoc cao. Do d6, muc ti€u cia nghién ctu
nhim trang bi cac kién thac khoa hoc trong viéc
trich ly hiéu qua cac hop chét sinh hoc quy tir cay
thudc doi va 1am co s& cho viée tng dung vao ché
bién nuéc giai khat tir loai nguyén liéu co dic tinh
sinh hoc cao, gia thanh ré va kha phd bién nay.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong tién nghién ctru

2.1.1 Nguyén vt liéu

Thubc doi mau tim (Hinh 1) duoc chon cho nghién
ciru, duoc mua ¢ chg Xuan Khanh- Can Tho, loai
bo nhitng 14 bi dap, vang Bia va dugc rua sach.

Hinh 1: Cay thudc doi tim
2.1.2 Thiét biva dung cu

May do quang phé UV-Vis, may do pH, thiét bi
khuay (toc d6 29 vong/phit).
2.1.3 Héa chat

KMnO, (Trung Qudc), Indigocarmin (Trung
Qudc), dung dich H,SO;4 (Trung Qudc), dung dich
dém pH 1, pH 4,5, Folin-Ciocalteu (Puc), dung
dich HCI (Trung Qudc), acid oxalic (Trung Qudc),
than hoat tinh, acid gallic (Dtic), Na,COs.

2.2 Phwong phip nghién ciru

Thuoc doi dugc rira sach dé rao nudc, chuyén
vao noi nau, tién hanh trich ly ¢ cac diéu kién: ty 1€
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nguyén liéu/ nude 1/5, 1/10, 1/15 va 1/20 (w/w),
bién phap xu ly nguyén liéu (nguyén cay, cét khac
- thudce doi nguyén cay co chiéu dai khoang 25-30
cm va cit khuc chiéu dai khoang 2-3 cm), phuong
phap xir 1y (khudy tron voi toe do canh khudy 29
vong/phut hodc khong khudy tron), pH (3, 4, 5 va
6), nhiét d§ dung moi trich ly (70, 80 va 90°C) theo
thoi gian. Dich trich sau xtr ly dugc loc va phan
tich cac hoat chét sinh hoc (tannin, anthocyanin,
polyphenol tong va tong chat kho hoa tan).
2.3 Phwong phap phén tich céc chi tiéu va

xtr ly dir liéu thu thap

Tannin dugc phan tich theo phuong phap so
mau Neubauer-Lowenthal, trong d6 st dung
potassium permaganate nhu la tdc nhan oxy héa va
indigo sulfate 1a chat chi thi dwoc dé xudt bai
Lowenthal (1877).

Ham lugng anthocyanin dugc phan tich theo
phuong phap pH vi sai (AOAC International,
2003) duya trén su thay déi mau theo ciu truc cia
anthocyanin gitta pH 1,0 va 4,5.

Ham luong polyphenol tong sb dwoc phan tich
theo phuong phap cia Singleton et al., (1999) véi
thudc thir Folin-Ciocalteau. Puong cong chuan cua
acid gallic dugc xdy dyng va ham lugng tong
polyphenol dugc xac dinh dgya vao duong cong
chuan.

/S liéu thu thap dugc tinh toan thdng ké bing
phan mém STATGRAPHIC Centurion XVI va v&
do thi bang phan mém Microsoft Excel.

3 KET QUA VA THAO LUAN

3.1 ’[&nh huéng ty 1€ nguyén liéu/ nwéc dén
hiéu suat trich ly cac hoat chat sinh hoc

Anh huéng cua ty 18 nguyén liéu/dung méi dén
hiéu suét trich ly cac hoat chit dugce thé hién &
Hinh 2. Két qua cho thdy hiéu sudt trich ly
anthocyanin cao nhét & ty 1€ 1/10 dat 16,28% cao
hon ty 1€ 1/15 1a 0,42%, sy chénh Iéch nay la
khong dang ké. Ngoai ra, higu suit trich ly cua
tannin, polyphenol téng va tong chit kho hoa tan
dat cao nhat tuong Ung 36,68, 26,73 va 43% & ty 1¢
1/15. Néu lugng dung moi it dan dén trich ly khong
hoan toan, trong khi lugng dung méi l6n hon cé
thé gy ra lang phi.
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Hinh 2: Anh huéng ty 1¢ nguyén li¢u/nuée dén hidu suit trich ly cac hop chit sinh hoc

Qua trinh hoa tan cc hoat chét sinh hoc vao nang trich ly va dién tich truyén khoi trén don vi
dung moi 1a qué trinh vat 1y. Khi lugng dung méi thé. tich tang khi kich thude nguyén liéu g1f£1m. Tuy
tang, tao co hoi cac hoat chat sinh hoc tiép xtic voi nhién, néu kich thUGC nguyén liéu qua nho s& gﬁ}{
dung moi dan dén kha niang tham thau cao hon. kho khan trong vi¢c phan riéng pha long va ran khi
Khi ty 1¢ dung m6i/ nguyén liu 16n, nghia la su ket thuc qua trinh trich ly.
khac biét vé nong do gilra dung moi va cac chat Két qua thé hién ¢ Bang 1 cho thiy nguyén liéu
hoa tan tro nén lon. Vi vdy, nhiéu hoat chat sinh duogc cit khuc dat hiéu sudt trich ly cac hoat chat
hoc ¢4 thé hoa tan néu lugng nude duge sir dung sinh hoc cao hon dé nguyén cdy. Khi nguyén liéu
nhieu hon (Cacace & Mazza, 2003). cit nho s& lam tang dién tich tiép xtic bé mat giita

3.2 Anh hudng bién phap xir Iy nguyén liéu nguyén lidu va dung moéi, khi d6 qua trinh khuéch
dén hiéu suét trich ly cac hoat chét sinh hoc tan cac chat trong nguyén liéu ra dung moi s& ting.

Kich thudc nguyén liéu anh huong dén kha
Biang 1: Anh huéng bi¢n phap xir Iy dén hi¢u suit trich ly cic hoat chét sinh hoc

Bién phap xur ly Hiéu suit trich ly cac hoat chit sinh hoc (%)

nguyén liéu Anthocyanin Tannin Polyphenol tong Téng chit khd hoa tan
Nguyén cay 12,632 28,044 20,85% 37,562
Cit khuc 14,54° 32,32° 23,29° 40,50°

Ghi chu: Cac trung binh nghiém thirc voi cdc chir khac nhau thi khac nhau ¢ mirc y nghia 5%

3.3 Anh huéng phwong phap xir Iy dén hié¢u tong va tong chat kho hoa tan tuong tmg 13 15,46 -
sudt trich ly 33,08 - 25,05 va 41,66%, cao hon so v¢i khong
khudy trén (twong tng 1a 3,77 - 5,8 - 596 va
5,26%). Theo Mohamad et al. (2010), trong qua
trinh trich ly 16ng- rén, chat tan di chuyén tir bén
trong ra bén ngoai thong qua qué trinh khuéch tan
hodc mao dan, khi dung dich bi khudy dong din
dén hé sb truyén khéi ting, s& lam giam kich thude

Trong qua trinh trich ly cac hop chét sinh hoc 16p bién bao boc xung quanh nguyén li¢u, tao hi¢u
tir cay thuoc doi v6i bién phap khudy tron, hiéu qua cho qua trinh trich ly.
suét thu dugc cua anthocyanin, tannin, polyphenol

Anh huéng phuong phap khudy tron dén hiéu
sudt trich ly céac hop chét sinh hoc duge thé hién &
Hinh 3. Qué trinh trich ly ¢6 st dung khudy tron
cho hiéu suit cao hon khong str dung khudy tron.
Diéu nay phu hop véi 1y thuyét truyén khoi.
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Hinh 3: Anh huwéng phwong phap xir 1y khudy trén dén hiéu suit trich ly

3.4 Anh hwéng nhi¢t do dén hiéu suit trich
ly cac hoat chat sinh hoc

Trang thai can bang (hoa tan) va téc do truyén
khéi (hé s6 khuéch tan) ¢ thé anh huong boi nhiét
do trich ly. Theo 1y thuyét, sy thim va hoa tan cia
dung moi ting khi nhiét d¢ ting, vi thé lam ting
hidu qua va toc d¢ trich ly. Két qua nghién ctru
duoc thé hién ¢ Hinh 4. Ham lugng cac hoat chét
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trich ly tir thudc doi ting khi nhiét d6 dung
mdi ting tir 70 dén 90°C va dat hiéu suit trich ly
cao nhat ¢ 90°C ddi v6i anthocyanin, tannin,
polyphenol va tong chat kho hoa tan twong ung la
49,19 - 43,34 - 47,57 va 60,11%, két qua tuong tu
vé anh hudng nhiét do cho trich ly polyphenol tir
ché xanh vyn ciia Vii Hong Son va Ha Duyén Tu
(2009).
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Hinh 4: Anh huéng nhiét d9 dén hiéu sudt trich ly cac hoat chit sinh hoc

Xu ly nhiét lam tang kha nang hoa tan va
khuéch tan cua cac hop chat; giam d6 nhét dung
moi, tang kha ning truyén khbi va xdm nhap cua
dung méi vao trong té bao (Al-Farsi & Lee, 2008).
Mait khac, theo Mohamad et al. (2010), nhiét do
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cao c6 thé lam giam céc rao can té bao do suy yéu
thanh va mang t& bao, két qua lam dung moi d&
dang tiép xtic v6i cac hoat chit, lam ting kha ning
trich ly.
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3.5 Anh huéng pH dén higu suét trich ly
cac hoat chat sinh hoc

Thubc doi duge trich ly véi pH tir 3 dén 6. Két
qua trinh bay ¢ Bang 2 cho thdy ham luong cac
hoat chét trich ly ting khi pH ting tir 3 dén 4
nhung giam khi pH cao hon 4, két qua phu hop véi
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két qua nghién ciru ciia mot Vii Hong Son va Ha
Duyén Tu (2009) trong trich ly polyphenol tur che
xanh vun va Ruenroengklin et al. (2008) voi
nghién cu trich ly anthocyanin tir vo trai vai.
Riéng tong chat kho hoa tan, ham luong thu duogc
cao nhat ¢ pH 3.

Bang 2: Anh huong pH dén hiéu suét trich ly cic hoat chit sinh hoc

Hiéu suit trich ly cic hoat chit sinh hoc (%)

pH

Anthocyanin Tannin Polyphenol tong Téng chit khé hoa tan
3 59,00¢ 37,73° 44,10¢ 70,96°
4 65,90¢ 42,56° 45,51°¢ 63,40°
5 20,65° 35,24° 41,07° 43,39*
6 16,332 35,76* 39,752 41,61°

Ghi chu: Cac trung binh nghiém thirc voi cac chit khac nhau thi khac nhau ¢ mirc y nghia 5%

Céc polyphenol 1 nhitng chat chdng oxy hoa
manh nén dé oxy hoa ¢ pH cao (Vii Hong Son va
Ha Duyén Tu, 2009), & pH thap co thé tc ché qua
trinh oxy hoa cic hop chit polyphenol va ham
lugng thu dugc cao hon. Anthocyanin, tannin va
polyphenol tong thudc nhém phenol, ¢6 chira cac
nhém chirc polyphenol phéan cuc tan tdt trong dung
moi phan cuc va nudc la dung mdi phan cuc, khi
bd sung acid vao nudc 1am ting tinh phan cuc nén
& gia tri pH thap cho ham luong cao hon. Ngoai
ra, pH thip mot mat lam bén cac hop chat

anthocyanin, mat khac kim ham sy hoat ddng cua
enzyme polyphenol oxidase (Ruenroengklin et al.,
2008).

3.6 Anh hudéng thoi gian dén hiéu suit
trich ly cac hoat chat sinh hoc

Xac dinh thoi gian cta qua trinh trich ly can
thiét dé ldy hau hét cic hop chit sinh hoc mong
mubn, thuong day sé 1a thoi diém can bang giita
bén trong va bén ngoai té bao duoc thiét 1ap.
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Hinh 5: Anh hwéng thoi gian dén hiéu suét trich ly cac hoat chit sinh hoc

Thoi gian anh huong dén kha nang trich ly cac
hoat chat. Néu thoi gian trich ly ngin, luong cac
hoat chét sinh hoc khong trich ly hoan toan, nhung
néu thoi gian qua dai cic hoat chat s& bi oxy hoa,
chat lugng va s6 lugng cac hoat chat s& giam. Két
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qué thé hién ¢ Hinh 5 cho thiy hiéu suét trich ly
tang tir 10 dén 20 phut va giam tir 20 dén 30 phut.
B6i vi hiu hét cac hoat chat sinh hoc rat nhay cam
v6i nhiét do cao, giit trong thoi gian dai sé dan dén
su phan huy céac hoat chat sinh hoc tuong tu nhu
béo céo ciia Vit Hong Son va Ha Duyén Tu (2009).
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3.7 Téiwu héa cac yéu té znh hwéng (nhiét
dg, thoi gian, pH) dén hiéu suat trich ly cac hoat
chat sinh hgc tir ciy thuoc doi

Ti wu hoa hiéu sudt trich ly cac hoat chit sinh
hoc duoc thyc hién theo phuong phap bé mat dap
tmg (Response Surface Methodology). Trong tdi
uu héa qua trinh trich ly, ba bién doc lap la thoi
gian trich ly (X: 10-30 phut), nhiét d9 (Y: 70-90°C)
va pH (Z: 3-6) anh huong dén hiéu suét trich ly
anthocyanin (A), tannin (T), polyphenol téng (TP)
va téng chét kho hoa tan (TSS) duoc lya chon.

T phan tich dit liéu thyc nghiém, phuong trinh
héi quy duge xdy dyng anh huong nhiét do, thoi
gian, pH dén hiéu suét trich ly anthocyanin, tannin,
polyphenol tong va tong chat kho hoa tan dugc thé
hién qua cac phuong trinh (1), (2), (3) va (4) voi hé
s6 twong quan R2 > 0,81.

A (%) = -58,493 + 6,399 X+ 20,931 Z - 0,157
X2+0,0122Y2-2,1747%-0,231 YZ

(1) (R?=0,81)

T (%) = -214,123 + 5358 X + 44409 Y -
0,0945 X2 — 0,02426 Y? - 0,7778 Z*> + 0,0716 ZY -
@

0,0117 XY (R2=0,85)

) [~
> =]

(=)
>
T

4
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n
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TP (%) = -15,887 + 2,945 X + 0,362 Y - 0,064
X2-0,422 72 +0,0342 YZ - 0,0318 XZ
3) (R?= 0,89)

TSS (%) = 68,321 + 4,094 X + 3,748 Y -
29,519 Z - 0,1113 X2 - 0,0196 Y? + 1,687 Z* +
0,1806 XZ (4) (R2=0,91)

So sanh hiéu suét trich ly cac hoat chét thuc té
v6i 1y thuyét cho thay rang 2 bo s6 lidu (hiéu suat
thuc té va Iy thuyét) dugc phan phdi hop 1y gan voi
duong thing (két qua khong trinh bay diy du ¢
day), chi ra mdi quan hé gitra cac gia tri 1y thuyét
va thuc nghiém la phu hop. HE b6 x4ac dinh tuong
quan giita hiéu suét trich ly 1y thuyét va thyc té dbi
v6i anthocyanin, tannin, polyphenol tong va tng
chat kho hoa tan twong Gng 1a 0,96, 0,97, 0,97 va
0,98 cho théy c6 thé sir dung mo hinh dy doan cac
két qua trong qua trinh trich ly.

Cac md hinh bé mit dap ung thé hién anh
hudng cua nhiét d§ va thoi gian dén hiéu sudt trich
ly anthocyanin, tannin, polyphenol téng va tong
cht kho hoa tan duogc trinh bay & Hinh 6, 7, §, 9.

Hiéu suat trich ly (%)
34.0
38.0
42.0
46.0
50.0
54.0
58.0
62.0
66.0
70.0
74.0
78.0

Hinh 6: Mé hinh bé mit dap wng thé hién twong quan giira hiéu suit trich ly anthocyanin va nhiét do,
thoi gian (pH 4)
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Hinh 7: M6 hinh bé mit dap ng thé hién twong quan giira hiéu suat trich ly tannin va nhiét dd, thoi
gian (pH 4)

Hiéu suat trich ly (%)
— 34.0
— 36.0
— 38.0
— 40.0
— 42.0

Hiéu suit trich ly (%)

4 4, 2 75 &0

Thoi gian (phur)

Hinh 8: Mé hinh bé mit dap ng thé hién twong quan giira hiéu suit trich ly polyphenol tdng va nhiét
dg, thai gian (pH 4)

Hiéu suat trich ly (%)
— 440
— 470
— — 50.0
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65F 4/’- LA ] 62.0
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g — 770
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Hinh 9: M6 hinh bé mit dap wng thé hién twong quan giira hiéu suét trich ly tdng chét kh hoa tan va
nhiét do, thoi gian (pH 4)

74



Tap chi Khoa hoc Truong Pai hoc Can Tho

Tir cac mo hinh bé mat dap ung duogc biéu thi,
¢ pH 4 va 90°C, hiéu suét trich ly anthocyanin,
tannin, polyphenol téng va tong chat kho hoa tan
cao nhit véi cac cip gia tri (Hiéu sudt - Thoi gian)
tuong tng 1a (71,4% - 20,54 phut), (51,1% - 24,6
phut), (53,2% - 22 phit) va (71,4% - 20,7 phut).

4 KET LUAN

Két qua nghién ctru di chi ra ring cac yéu to
tac dong nhu bién phap xir Iy nguyén liéu, phuong
phap khudy tron, ty 16 nguyén lidu/ nuée, thoi gian,
nhiét d6 va pH trich ly déu anh huoéng dén qua
trinh trich ly cac hop chat ¢6 gia tri sinh hoc tir cdy
thudc doi. Trong cac yéu té trén, pH va phuong
phap xu 1y khudy tron anh huong quan trong dén
hiéu sudt trich ly. Hiéu suét thu hdi cac hoat chat
sinh hoc cao khi thue hién trich ly ¢ ty 1¢ nguyén
lidu va nude 1a 1/15, thue hién khudy tron va cét
khiic nguyén li€u. Ngoai ra, kha nang trich ly cac
hoat chat thu dugc cao nhét khi két hop ¢ nhiét do
90°C, pH 4 va trong khoang thoi gian 20-24 phut.
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