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TOM TAT: Cay sim, Rhodomyrtus tomentosa, tix 1au di dugc sir dung trong san xuat dd udng cd
cdn, my pham, thudc chita bénh. Dic biét, 14 va than ciy chira lugng 16n cac hop chat polyphenol
6 tinh chéng oxi hod. Trong nghién ctru ndy, chung tdi trinh bay két qua ti wu viéc thu nhan cac
hop chét polyphenol c6 tinh chong oxi hoa tir cdy sim bang phuong phap quy hoach thuc nghlem
Trong cac bd phén cua cdy sim, 14 c6 ham luong polyphenol tong s6 va kha nang chéng oxi héa
cao nhit khoang 104,16+26,2 mg duong luong acid gallic/g chat kho (Gallic Acid Equivalent/g
Dry Weight - GAE/g DW) va 1026,89+161,5 pM duong luong Trolox/g chit kho (Trolox
Equivalent/g Dry Weight - TE/g DW). Ngoai ra, 3 yéu té anh huéng manh nhit dén ham lugng
polyphenol tong s6 va kha ning chdng oxi hoa cuia dich chiét 1a nong do ethanol, nhiét do va thoi
gian chiét. Bang viéc ap dung phuong phap dap tmg bé mit (Response Surface Methodology) va
bb tri 21 thi nghiém theo thiét ké cdu tric c6 tim (Central Composite Design) vdi 3 lan 1ap lai tai
gia tri trung tdm, chung t6i xay dung dwoc mo hinh mé ta viée tach chiét cac hop chit polyphenol
¢6 tinh chdng oxi hoa v6i ham muyc tiéu 1a kha niang chdng oxi hoa cua dich chiét (Y) va 3 yéu t6
anh huong 1a ndng do ethanol (X,), nhiét do (X,) va thoi gian (X3) nhu sau: Y = 3093,856 +
20,488X; - 55,106X, - 13,332X; - 0,13X,” + 0,256 X, - 0,054X,” - 0,146X,X, - 0,020X,X; +
0,297X,X5. M6 hinh thu dugc twong thich kha cao v6i két qua thu dugc thuc nghiém (R? = 0,941).
Theo mé hinh, didu kién t6i wu héa cho dich chiét c6 kha ning chéng oxi hoa cao nhét 1a ethanol
65%, nhiét d6 45°C, thoi gian 30 phat. Trong diéu kién nay, dich chiét thu dugc c6 ham lugng
polyphenol tong _sé 1a 76,42 mg GAE/g DW va kha nang chéng oxi hod 1a 1408,99 uM TE/g DW.
Mb hinh duoc kiém tra lai bang cach tién hanh tach chiét lip lai 4 1an cac hop chét polyphenol cua
14 sim tai diéu kién t6i wu. Két qua thyc nghiém thu dugc khong sai khac so véi két qua tinh toan
duoc tr mo hinh (p<0,05).

Tir khoa: Cay sim, ham luong polyphenol tong s6, kha nang chéng oxi hoa, phuong phap dap tmg
bé mit, md hinh hoéa, diéu kién téi wu hoa.

san pham trao d6i chat so  cap
nhucarbohydrates, aminoacids, proteins va

Sim, Rhodomyrtus tomentosa (Ait.) Hassk,
la mét loai thuc vat cd hoa thudc ho Myrtaceae
va co nguén géc o khu vgc Nam va Bong Nam
A [15]. O mot s_é nude trén thé gidi nhu Thai
Lan, Malaysia, An D6 va Trung Qudc... ngudi
ta da chiét xuit cac hop chat co trong cac bod
phan khic nhau cua cdy sim dé st dunglam
thudc chira bénh (dau tim, dau bung, bénh ly,
xuét huyét, thude giam dau va cAm mau) [1, 5,
14, 22]; san xudt mut, rugu va cac dd uéng chtra
con [11, 23]; san xuat my phdm lam trang va
dep da, chdng ldo hoa [12, 13]. Phén tich thanh
phan hoa hoc cua cdy sim cho thiy ngoai cac

chlorophylls, cay sim con chira mot sb cac san
phim trao ddi chat tht cip nhualkaloids,
saponins, steroids, flavonoids va tannins) [8].
Ngoai ra, nhitng nghién ctru gan ddy da phat
hién trong 14 va than cdy sim con chira mot sd
chit khang sinh (rhodomyrtone) c6 tic dung
khang lai mot s6 vi khuan gay ngd doc thuc
phr?im nhu: Bacillus cereus, Enterococcus
faecalis, Listeria monocytogenes, Streptococcus
pyvogenes, Escherichia coli, Staphylococcus
aureus [4, 10, 15, 21].

O Viét Nam, sim da duoc sir dung tu lau

509



Hoang Thi Yen et al.

trong dan gian dé 1am thudc chira bénh, lam keo
déo va 1am ruou bd [20]. Tuy nhién, cac cong
trinh nghién ctru vé cdy sim ciing nhu tng dung
cta né trong linh vyc bao quan thuc pham va
duoc phém chua nhiéu. Thyc té, mdi chi c6 mot
s6 cong trinh nghién ctu vé hoa thuc vt ciy
sim [6]; tach va xac dinh cdu trac mot s6 hop
chit tir hoa cdy sim [9, 7] vé x4c dinh ham
lwong cac hop chit polyphenol, kha ning khang
oxi hoa ciia qua sim va mo6 hinh héa qua trinh
tach chiét polyphenol tir qua sim thu hai tai Hoa
Binh. Tuy nhién, trong nghién ctru gin day, Lai
Thi Ngoc Ha va nnk. (2012) [7] da tap trung
khai thic cdc hop chéat polyphenol khang oxi
hoa tir qua sim ma chua quan tim dén cac bo
phén khac cta cdy nhu 14 va buap. Chinh vi vay,
trong nghién ciru ndy, chiing t6i khao sat ham
luong polyphenol tong s6 va kha ning khang
oxi hoa trong cac bd phan nhu 14, biap va qua
cta cdy sim thu hai ¢ ving ddi nui thudc Chi
Linh, Hai Duong. Tiép theo, tir két qua khao sat
ndy, ching t6i tién hanh t6i wu hoa diéu kién
tach chiét cac hop chit polyphenol cé tinh
chdng oxi hoa cao tir mot bd phan tiém ning
chtra ham lugng polyphenol va kha nang khang
oxi hoa cao nhét ciia cy sim.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Canh sim dugc thu hai & ving ddi nii thude
Con Son, phuong Cong Hoa, thi x3 Chi Linh,
tinh Hai Duong va dugc tach riéng la, bap va
qua. Sau do, vat liéu nay dwoc rira sach, dé rdo
nude, dong khoé ¢ nhiét do -50°C trong 2 ngay
(d6i v6i 14 va buap) va 5 ngay (d6i v6i qua). Tiép
theo, chung dugc nghién nhé (0,3 mm) va dugc
luu trir trong t lanh déng & -20°C.

Phuong phap tach chiét cic hop chat
polyphenol khang oxi héa: 0,5 g mau/10 mL
dung mobi (acetone: H,O: acetic acid ty 1¢&
70:29:1 (v:viv)), chiét & nhiét do 40°C, thoi gian
60 phut, lic mau trong sudt qua trinh chiét. Khi
két thic qua trinh, ly tim hdn hop & 4°C, tc do
6000 vong/phut trong 10 phut.

Trong thi nghiém xac dinh anh hudng cua
cac yéu td cong nghé dén kha ning tich chiét
cac hop chit polyphenol, miu duoc chiét voi
cac ndng do dung moi ethanol khac nhau, theo
ty 1€ nguyén liéuw/dung moi khac nhau, theo
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nhiét do va thoi gian tach chiét khac nhau. Cac
thi nghiém sau ké thira cac két qua cua cac thi
nghiém trude. Lic mau trong sudt qua trinh
chiét. Khi qua trinh chiét két thuc, ly tAm hon
hop & 4°C véi tée do 6.000 vong/phut trong 10
phut, dich trong thu dugc 1a dich chiét
polyphenol.

Ham luong polyphenol téng sd cua dich
chiét dugc xac dinh bang phuong phap Folin-
Cocialteu [17]. Gallic acid dugc dung lam chat
chuan. Ham luong polyphenol tong sb
dugc biéu dién theo mg dwong lwong gallic acid
(Gallic Acid Equivalent - GAE) trén 1 g
chit khoé (Dry Weight - DW) hay mg GAE/g
DW.

Kha ning chéng oxi hoa dugc xac dinh
bang phuwong phap DPPH [19]. Trolox dugc
ding 1am chat chuin. Do d6, kha ning khang
oxi héa dugc biéu dién theo pmol duong lwong
Trolox (Trolox Equivalent -TE) trén 1 g chét
kho (Dry Weight - DW) hay uM TE/ g DW.

MBbi thi nghiém duge lap lai 3 lan. Két qua
biéu dién ¢ dang TB+SD. Phan mém SAS 9.0
dugc dung dé phan tich s liéu. Phan tich
ANOVA mét yéu té dugc ding dé so sanh cac
trung binh. Test Duncan dugc st dung. Thi
nghiém mo hinh héa va t6i uru hoa duoc thiét ké
theo Rotatable Central Composite Design bang
phan mém JMP10.

KET QUA VA THAO LUAN

Ham lugng polyphenol téng sé va kha ning
chéng oxi héa ciia cac by phian khic nhau
ciia ciy sim

Theo Boeing et al. (2014) [2], khi st dung
hdén hop 3 dung mdi acetone/nuée/acid acetic
v6i ty 18 thanh phan khac nhau dem lai hiéu qua
tach chiét cao. Pay ciing 1a hon hop dung moi
dugc Wu va cong sy ding dé tach chiét va phan
tich xay dung dir liéu vé ham lugng polyphenol
tong s6 va kha ning khang oxi hoa ctia cac loai
rau qua [24]. Vi vay, trong thi nghiém nay,
chung t6i st dung hdén hop dung mdéi la
acetone:H,O:acetic acid véi ty 16 70:29:1
(viv:v) dé tién hanh x4c dinh ham luwong
polyphenol tong sb va kha ning chong oxi hoa.
Két qua xac dinh duoc trinh bay ¢ hinh 1.
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Hinh 1. Ham lugng polyphenol tong §6 (A) va kha nang chdng oxi hoa (B) ciia 3 by phan khac nhau
cuia cdy sim. Trong cung mdt cdt, s liéu mang nhiing chit cai khac nhau thi khac nhau & muc y

nghia 0=0,05.

Hinh 1 cho thay, trong 3 bo phan khac nhau
cua cdy sim, la ¢6 ham lugng polyphenol tong
s6 va kha ning chong oxi hoa cao nhit. Ham
luong polyphenol tong sb va kha ning chong
oxi hoa cao hon twong tng khoang 2,1 1in va
2,6 1an so v&i qua va khoang 1,5 1an va 1,7 lan
so v6i bup. Tur cdy sim, 14 c6 khdi Iugng nhiéu
nhét va c6 thé thu hai quanh nam. Vi vay, chiing
t61 d3 lya chon 14 dé sir dung cho nhitng nghién
ctru tiép theo.

Cac yéu td anh hwéng dén qua trinh tach
chiét cac hgp chat polyphenol tir 14 sim
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Anh huong ciia nong dg ethanol
Trén thé gioi nguoi ta di sor dung aceton,
ethylacetate, ethanol, methanol va hon hop
methanol dé tach chiét polyphenol. Tuy nhién, dé
tmg dung trong bao quan va ché bién thyc phim
ethanol lai thuong dugc st dung vi day 1a loai dung
moi an toan [16, 18]. Trong thi nghiém nay chung
t6i str dung dung moi 14 ethanol v&i ndng d6 khac
nhau: 0%, 20%, 40%, 60%, 80%, va 100% (v/v).
Ty 1€ nguyén liéu/dung méi: 1/20, nhiét do chiét &
40°C va thoi gian chiét trong60 phut. Két qua phan
tich ham lugng polyphenol tong sb va kha ning
chdng oxi hoa dugc trinh bay ¢ hinh 2.
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Hinh 2. Ham lugng polyphenol tong s6 (A) va kha nang chdng oxi hoa (DPPH) (B) cua la sim khi

dugc chiét bang ethanol & cac ndng do khac nhau

Hinh 2cho thdy, ndng d6 dung moi anh
huéng 16n dén ham luong polyphenol tong sb
va kha ning chdng oxi héa cua 14 sim (p<
0,0001). Khi chiét & nong do ethanol 40%, ham

luong polyphenol téng s6 va kha nang chéng
oxi hoa dat cao nhat (polyphenol tong s6 va kha
nang chong oxi hoéa cao gan gap doi so voi khi
chiét & nong d6 100%). Tuy nhién, khi tang
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néng do ethanol tir 40% Ién 60% hoac 80%,
ham lugng polyphenol tong sé ciing khong thay
dbi (hinh 2A). Tir d6, ching toi di lwa chon
nong d6 ethanol 40% cho cac nghién ctru tiép
theo va chon n6ng do ethanol 50% lam gia tri
trung tAm va khoang bién d6i 25% dé dua vao
thi nghi€ém mo hinh hoa.
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Trong thi nghiém ndy, ching t6i tién hanh
tach chiét polyphenol tng sb tir 14 sim véi ty 1¢
nguyén liéuw/dung moéi la 1/10, 1/20, 1/30, 1/40,
1/50 va 1/60 & nhiét do 40°C, néng d0 ethanol
40% va thoi gian tach chiét 60 phat. Két qua
duoc trinh bay hinh 3.
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Hinh 3. Ham luong polyphenol téng s6 (A) va kha ning chéng oxi hoa (B) cia 14 sim khi duoc

chiét véi ty 1 nguyén liéu/dung mdi khac nhau

Hinh 3 cho thdy, ty 1& nguyén liéu/dung
mbi anh huong dén ham lugng polyphenol tong
s6 va kha nang chéng oxi hoa (p<0,0001). O
day, cong thic chiét mau voi ty 1& nguyén
lisu/dung méi 1/30 cho két qua ham luong
polyphenol téng sé va kha ning chéng oxi hoa
cao nhat. Khi ty 1& nguyén liéu/dung méi giam
(1/40 dén1/60) hay phan trim dung moi ting,
thi ham Iugng polyphenol téng sd va kha
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nang chdng oxi hoa khong ting ma c6 xu huéng
giam (p<0,0001). Ngoai ra, ham luong
polyphenol téng s6 bién ddi khong nhidu khi ty
1¢ nguyén liéu/dung méi thay doi. Vi vay, trong
khuon khé nghién ciru ndy chiing t6i khong dua
ty 1€ nguyén li¢u/dung moéi vao mo hinh hda va
chon ty 1€ nguyén liéu/dung moi 1/30 cho
nhitng nghién ctru tiép theo.

Anh hieong ciia nhiét do
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Hinh 4. Ham lugng polyphenol tong s6 (A) va kha nang chdng oxi héa cia 14 sim (B) khi dugc

chiét & cac khoang nhiét d9 khac nhau

Trong thi nghiém nay, ching t6i tién hanh
nghién citu anh hudng cia nhiét d6 dén ham
luong polyphenol va kha nang khang oxi hoéa cua
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14 sim. Chiing t6i tién hanh chiét polyphenol cta
14 sim & céac nhiét do 40°C; 50°C; 60°C; 70°C;
80°C; 90°C va 95°C véi ethanol 40%, ty 1€
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nguyén liéu/dung moi 1/30 va thoi gian chiét 60
phut. Két qua duoc trinh bay ¢ hinh 4.

Két qua xtr 1y thong ké bang phin mém
SAS 9.0 cho thiy két qua nhiét d6 anh huong
dén ham luong polyphenol téng s6 va kha ning
chéng oxi héa trong qua trinh tach chiét 14 sim
(»<0,0001). Hinh 4 cho thiy, khi chiét & nhiét
d6 90°C , ham luong polyphenol tong sé dat cao
nhét (176,26+1,59 mg GAE/g DW) va kha ning
chéng oxi hda cling dat cuc dai ¢ khoang nhiét
d6 nay (1307,8+10,81 uM TE/gDW). Két qua
ndy ching to polyphenol chiét tir 14 sim 1a hop
chit rat bén nhiét. Pay 1a tinh chit quan trong
cua polyphenol 14 sim, giup ting tiém ning tng
dung polyphenol 14 sim trong cong nghiép thuc
phim ma tai d6 cac qué trinh gia nhiét xay ra
thuong xuyén. Tuy nhién, viéc chiét ¢ nhiét do
cao s& 1am ting chi phi san xudt va c6 thé giam
chit luong san phim do sy hinh thanh nhiing
hop chit khéng mong mudn. Hinh 4 cho thiy
khi chiét & khoang nhiét do 60-70°C, ham luong
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Hinh 5. Ham luong polyphenol tong s6 (A) va

polyphenol téng sb va kha nang chéng oxi hoa
kha cao (khoang 80% so véi chiét & nhiét do
90°C). Vi vay, trong thi nghiém tiép theo chung
toi chon 2 diéu kién nhiét do chiét la 65°C va
90°C dé nghién ctru anh hudng cua thoi gian toi
quéa trinh tach chiét polyphenol tir 14 sim va
ching t6i chon nhiét d6 65°C lam gia trj trung
tam va khoang bién d6i 1a 20 dé dua vao mo
hinh.
Anh hiong ciia thoi gian

Trong thi nghi¢ém anh huong cia thoi gian,
chiing t6i da sir dung ethanol & nong d6 40%, ty
1€ nguyén li¢u/dung moéi: 1/30, nhiét do tach
chiét 65°C va 90°C va chiét & diéu kién thoi gian
nhu sau: 15; 30; 60; 90; 120 va 180 phut (déi VOl
nhiét do 65°C) va 5; 15; 30; 45; 60; 90 phut (déi
v6i nhiét d6 90°C). Két qua xac dinh anh huong
cua thoi gian dén ham luong polyphenol tong sd
va kha ning chéng oxi hoa khi chiét & nhiét do
65°C duoc trinh bay ¢ hinh 5.
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kha ning chng oxi héa (B) cua la sim khi dugc

chiét & nhiét d6 65°C véi cac khoang thoi gian khac nhau.

Két qua xir 1y sb liéu bang phan mém SAS
9.0 cho thdy, yéu té thoi gian anh huong dén
ham lwong polyphenol tong s6 va kha ning
chéng oxi hoa (p<0,0001). Hinh 5 cho thay,
d6ng thai bién d6i theo thoi gian ciia ham luong
polyphenol téng sé va kha ning chéng oxi hoa
chia 1am hai pha. Pha dau l1a khoang thoi gian tir
0-60 phut. Trong khoang thoi gian nay c6 su
tang 1én nhanh chong cia ca hai chi tiéu (ham
luong polyphenol tong s6 va kha ning chong
oxi hoa). Pha thtr hai 1a khoang thoi gian tir 60

dén 180 phat. Tir phuat 60 den phut thtr 180 ham
luong polyphenol tong ) tang nhe, tuy nhién
kha nang chong oxi hoa hau nhu khong thay ddi
vé mit thong ké (hinh 5).

Khi chiét 1a ¢ nhiét ¢6 90°C, ham luong
polyphenol téng sb dat cuc dai & khoang thoi
gian 30 phuat (187,54+2,25 mg GAE/g DW) va
kha niang chdng oxi hoa dat cuc dai & khoang 45
phat (1296,44+9,78 uM TE/gDW). Khi thoi
gian chiét cang ting 1én, ca hai chi tiéu nay déu
giam (hinh 6).
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Hinh 6. Ham luong polyphenol tong s (A) va kha niang chng oxi hoa (B) cua 14 sim khi duoc
chiét & nhiét do 90°C & cac khoang thoi gian khic nhau

Nhu vy, so sanh ham lugng polyphenol tong
s6 va kha ning chdng oxi hoa khi chiét 14 & nhiét
d6 65°C va 90°C cho thdy khi chiét ¢ nhiét d¢ thap
can thoi gian chiét dai (khoang 60-70 phut) con
khi chiét & nhiét d6 cao 90°C can thoi gian ngan
hon (khoang 30 phiit). So sanh hi¢u suat tach chiét
& hai khoang nhiét d6 nay cho thdy, chiét & nhiét
do thap 65°C cho hiéu suat thip hon (khoing
75%) so v6i chiét & nhiét do 90°C.

Tir cac két qua trén ching toi nhan thay dé
bao ¢am mé hinh mo ta ddy du ca hai giai doan
chiét nhanh va chiét chiam cic hop chét
polyphenol tir 14 sim nén chon gia tri trung tdm
cho khoang thoi gian chiét 70 phut va khoang
bién ddi 40 phit.

Mo hinh héa qua trinh tach chiét
Trong 4 yéu té khao sat & phan trén, ching

t6i nhan thiy ca 4 yéu t6 1a ndng d6 dung moi,
ty I¢ nguyén li¢u/dung moi, nhiét do va thoi
gian déu anh huong dén ham lugng polyphenol
tong s6 va kha nang chéng oxi héa. Tuy nhién,
trong khuon kho bai bao nay chung t6i chi cong
bb két qua mé hinh hoa 3 yéu t6 anh hudng
manh nhat d&én ham myc tiéu Y (ham lugng
polyphenol tong s6 hodc kha ning chong oxi
hoa) thu dugc tir 1g chat kho (mg GAE/g DW).
MB® hinh c6 dang:
Y =by + b X + bXs + b3 X; + by X +bpXo?
+b3X5” +b12(XiXa) + bia(XiX3) + ba(XaXs)
Trong d6, X, 1a ndng d¢ ethanol (% v/v); Xa
12 nhiét d6 chiét (°C); X; 1a thoi gian chiét
(phut).
Vo6i cac muc thi nghi€ém dugc gioi thiéu
trong bang 1.

Bang 1. Cac muc thi nghiém st dung trong moé hinh

Mt thi nghiém Nong db ethanol Nhiét do chiét  Thoi gian chiét
' (% VIV) 4©) (phut)
Murc goc 50 65 70
Khoang bién d6i 25 20 40
Mirc trén 75 85 110
Muc duoi 25 45 30

V6i cac muc thi nghi¢m nhu trén, chung toi
da xdy dung dugc bang ma tran thyc nghiém.
Tién hanh thi nghi¢ém theo bang ma trén thyc
nghiém, xac dinh ham luong polyphenol tong s6
va kha ning chdng oxi hoa & cac diéu kién khac
nhau, ching t6i thu dugc bang 2.
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Duya vao két qua cua bang 2 va sir dung
phian mém JPM10, ching t6i tién hanh mo hinh
hoa theo ham lwong polyphenol tong sb. Tuy
nhién, két qua cho thiy phuong trinh ctia ham
theo ham lugng polyphenol tong s6 thu dugc la
ham tuyén tinh nén khong xac dinh dugc diém
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t6i wu. Vi vy, chung toi tién hanh xdc dinh  polyphenol tong s6 thu dwoc trong cung diéu
diém t6i wu theo ham muc tiéu 1a kha ning kién tach chiét.
chéng oxi hoa tr d6 suy ra ham luong

Bdng 2. Bang ma tran thyc nghiém va két qua xac dinh ham lugng polyphenol tong sé va kha ning

chong oxi hoa cua 14 sim

Bién chuan Bién thuc Ham
S Néng Thoi luong K}fl;a hang
TT  Thi d6  Nhigtdo .  polypheno - chongoxi
nghiém X1 X2 X3 ethanol ©0) gla’n 1 tong sO héa (pmol
% viIv) (phut) (mgc?(?E/g TE/g CK)
1 1A 1 1 1 75 85 110 185,70 660,07
2 IB 1 1 1 75 85 110 183,38 659,11
3 IcC 1 1 1 75 85 110 186,66 677,36
4 2 -1 1 1 25 85 110 178,62 1112,38
5 3 1 -1 1 75 45 110 132,99 642,19
6 4 -1 -1 1 25 45 110 125,04 600,34
7 5 1 1 -1 75 85 30 133,23 568,91
8 6 -1 1 -1 25 85 30 99,92 753,02
9 7 1 -1 -1 75 45 30 60,42 1299,02
10 8A -1 -1 -1 25 45 30 70,81 1353,56
11 8B -1 -1 -1 25 45 30 69,49 1362,91
12 8C -1 -1 -1 25 45 30 70,64 1342,35
13 9 1,68 0 0 92 65 70 132,65 528,05
14 10 -1,68 0 0 8 65 70 36,96 770,61
15 11 0 1,68 0 50 98,6 70 147,85 736,39
16 12 0 -1,68 0 50 31,4 70 98,69 1601,18
17 13 0 0 1,68 50 65 137,2 136,99 532,39
18 14 0 0 -1,68 50 65 2,8 83,81 736,61
19 I5A 0 0 0 50 65 70 86,95 917,17
20 I5B 0 0 0 50 65 70 87,33 924,16
21 15C 0 0 0 50 65 70 87,94 922,58

Sau khi dua ma trdn két qua vé kha ning qua phan tich phuong sai va gid tri cic hé sb

chéng oxi hoa ctia 21 thi nghiém thuc nghiém

vao phan mém JPM10, chung t6i thu duoc két

ctia mo hinh trong bang 3 va 4 dudi day.

Bdng 3. Phan tich phuong sai ciia mé hinh dép tng bé mat kha ning chdng oxi hoa ciia hop chét

polyphenol tir 14 sim

A LA 1a A Téng binh Gié tri trung binh Kiém dinh
Nguon bién thién Bac tu do phuong binh phuong t 56 F
M5 hinh 9 1983247.8 220361 19,5115
Sai s6 11 124233,1 11294 Prob>F

Tinh ph“h?fhp cua mo 5 123783,33 24756,7 330,2472
Tong sb 20 2107480,9 <0,001*

*. mirc y nghia 0=0,05.
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Bdng 4. Udc luong tham s6 mo hinh du doan sy anh hudng cua cac bién dén ham muyc tiéu

Hé s6 Gia tri D léch chuan Tysbt Prob>|t|
Hg s6 tu do (by) 916,95097 61,22805 14,98 <0,0001*
EtOH(25,75) (by) -78,06457 26,42062 -2,95 0,0131*
Nhietdo(45,85) (by) -165,7921 26,42062 -6,28 <0,0001*
Thoigian(30,110) (bs) -96,07312 26,42062 -3,64 0,0039*
EtOH - Nhietdo (b)) -72,87896 34,05457 -2,14 0,0556
EtOH - Thoigian (b,3) -16,38896 34,05457 -0,48 0,6398
Nhietdo - Thoigian (bs4) 237,65854 34,05457 6,98 <0,0001*
EtOH - EtOH (b)) -81,16518 31,45469 -2,58 0,0256*
Nhietdo - Nhietdo (b2,) 102,48989 31,45469 3,26 0,0076*
Thoigian - Thoigian (bs;) -86,40838 31,45469 -2,75 0,0190*
* mirc ¥y nghia a. = 0,05.

Tir cac hé s6 ciia md hinh (bang 4), mé hinh St dung cong thic X5 = 2 (Xi-muc

md ta anh huong cua cac yéu to cong nghé (ndng
d(}’ ethanol, nhiét d(f),v ‘[h(‘)ri~ gian) dén kha niang
chong oxi héa dugce biéu dien nhu sau:
Y= 916,95 -78,06 X,° - 165,79X," - 96,07X° -
81,17(X,5) + 102,49(X,%) - 86,41 (X5°) - 72,88
(X:5X5°) - 16,39 (X,5X5°) + 237,66 (X5°X5")
Trong do cac bién X5, 1a cac bién‘chuén. Két
qua tir m hinh cho R® = 0,941, diéu nay cho
thay mo hinh phan anh 94,1% so véi thuc te.

DPPH

géc)/(muc trén-mic  dudi) dé chuyén bién
chuan thanh bién thyc, chung t6i da xay dung
dugc mo hinh phan anh thuc té cac yéu t6 cong
nghé trén anh hudng dén kha ning chéng oxi
hoéa cta 14 sim nhu sau:

Y =3093,856 + 20,488 X, - 55,106 X, - 13,332X;
- 0,13X,%+ 0,256 Xo” - 0,054X5° - 0,146 X; Xo-
0,020X,X; + 0,297X,X;

DPPH

200

8 76.41554 1504
2147.2625,

100
2105.569]
I

50 _ _ -

Hinh 7. M6 hinh dép’l'rng bé mat sy
anh hudng cua cac yéu to cong nghé

1800
1600
1400 Z=
1200+~~~
1000
800
600
400+

- 1408.989
2 [1253.04,

S 1564.94]

t6i kha ning chéng oxi hoa cua dich
chlet va gia tri ham lugng polyphenol
téng s6, DPPH thu duoc tai diém tbi

0.512722

Deslrabli(y

0 02505075 1
Lo

uu

T T
=y =

65.306689 45 30
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Tir md hinh trén va tir két qua phan tich
phuong sai ¢ bang 3, ching t6i nhén thdy ca 3
yéu td ndng do ethanol, nhiét do va thoi gian
déu anh hudng c6 ¥ nghia dén ham muc tiéu Y
la kha nang khang oxi hoa (p<0,05). Tuy nhién,
cac yéu tb cong nghé khac nhau ¢ chiéu anh
huong ciing khac nhau. Két qua tir mé hinh cho
thiy cic yéu to cong nghé riéng 1é ethanol (X,),
nhiét d6 (X5), thoi gian (X5) déu c6 anh huong
dén ham muc tiéu Y (v6i gia tri p 1an luot 1a
0,0131<0,0001 va 0,0039) va binh phuong cta
chiing ciing anh huéng c6 y nghia dén ham nay
(p=0,0256, p=0,0076 va p=0,0190) trong khi d6
cac cdp tuong tac anh huong khong c6 y nghia
dén ham muc tiéu (p>0,05) trir cip tuwong tac
nhiét d¢ - thoi gian (p<0,05).

Mo hinh dap tng bé mit (hinh 7) thé hién
su tuong tac cua timg cip yéu to va dwa vao mo
hinh nay c6 thé xac dinh dugc gia trj tdi wu ciia
ting yéu td anh huong 1am cho ham dap tng dat
gié tri cuc dai. Két qua cho thiy kha ning chong
oxi hoa dat cuc dai (1408,99 uM TE/g DW) khi
14 sim duoc tach chiét & néng d0o ethanol 65%,
nhiét d6 45°C va thoi gian chiét 30 phut. Tur két
qua cua cac yéu té cong nghé trén va dua vao
mé hinh xdy dung cho polyphenol tong s
(khong dugc trinh bay trong pham vi bai bao
nay), ching t6i da xac dinh dugc ham lugng
polyphenol tong s6 14 76,42 mg GAE/g DW.

Sau khi xac dinh dugc cac diéu kién t6i wu
trén, ching t6i da tién hanh kiém tra két qua
ctia md hinh bang thuc nghiém. Khi lap lai thi
nghiém 4 lan tai diéu kién toi wu, chung toi
thu dugc cac két qua vé ham luong
polyphenol téng s6 va kha ning chéng oxi
hoa khoéng co6 sy khac biét so v6i cac két qua
tinh todn tur mé hinh (p<0,05).

KET LUAN

Tur céy sim, so v6i bup va qua, 14 c6 ham
luong polyphenol tong s6 va kha nang chong
oxi hoa cao nhat (104,16+26,2 mg GAE/g DW
va 1026,89+161,5 uM TE/g DW).

Pba xac dinh duoc cac yéu td néng do
ethanol, nhiét do va thoi gian chiét va ty 1€
nguyén liéu/dung mdi anh huéng cé y nghia dén
ham luong polyphenol tong s6 va kha ning
khéng oxi hoa cua dich chiét 14 sim, trong d6 ba

yéu t6 dau anh huong manh nhit. Ba yéu t6 nay
duoc chon dé dua vao md hinh mé ta qua trinh
tach chiét polyphenol khang oxi hoa tir 14 sim.

ba xdy dung duwgc md hinh md ta anh
huéng cia cac yéu td ndng do ethanol (X1),
nhiét d6 (X2) va thoi gian chiét (X3) dén kha
ning chong oxi héa (Y) nhu sau:

Y = 3093,856 + 20,488 X, - 55,106 X, -
13,332X; - 0,13X,” + 0,256 X, - 0,054X5” -
0,146 X, X,- 0,020X,X; + 0,297X,X;

Diéu kién tach chiét t6i wu cho phép thu
duogc dich chiét c6 kha ning khang oxi hoa cao
nhét voi ndng d6 ethanol 65%, nhiét do 45°C va
thoi gian 30 phat. O cac diéu kién nay dich
chiét thu dugc c6 ham lugng polyphenol tong sd
1a 76,42 mg GAE/g DW va kha ning chdng oxi
hoa 1a 1408,99 uM TE/g DW.
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OPTIMIZATION OF EXTRACTION OF PHENOLIC COMPOUNDS THAT HAVE
HIGH ANTIOXIDANT ACTIVITY FROM Rhodomyrtus tomentosa (Ait.)
Hassk. (Sim) IN CHI LINH, HAI DUONG

Hoang Thi Yen', Trinh Thi Thuy Linh', Mai Chi Thanh',
Nguyen Thi Thu Huyen’, Lai Thi Ngoc Ha’, Bui Van Ngoc'

'Institute of Biotechnology, VAST
*Thai Nnguyen University of Sciences
*Vietnam National University of Agriclture

SUMMARY

Rose myrtle, Rhodomyrtus tomentosa, has long been used to produce beverages, cosmetics, and
pharmaceutical products since its leaves and stem contain the large amounts of polyphenols which have high
antioxidant capacity. In the present study, the optimal conditions for extraction of polyphenolic compounds
with high antioxidant capacity from R. tomentosa were determined by nonlinear programing. From three parts
of R. tomentosa asleaves, stems and fruits, leaves contained the highest total polyphenol content and
antioxidant capacity (104.16+26.2 mg GAE/g DW and 1026.89+161.5uM TE/g DW). Besides, the effect of
three technological factors including ethanol concentration, temperature and extraction time on the phenolic
extraction yield from R. tomentosaleaves were investigated. The response surface methodology and a
rotatable central composite design consisting of 21 experimental runs in triplicate at the center point were
then applied to create the model describing the extraction. Three independent variables, the ethanol
concentration (X1), temperature (X2), and extraction time (X3) that affect the response, the antioxidant
capacity of the extracts (Y) were determined and other regression coefficients for intercept, linear, quadratic,
and interaction terms were also induced, thereby the model of the polyphenol extraction was obtained as
follows: Y = 3093.856 + 20.488X - 55.106X; - 13.332X; - 0.13X,> + 0.256 X,* - 0.054X;5” - 0.146 X, X-
0.020X;X5 + 0.297X,X5. The obtained model fitted well to the measured values (R2 = 0.941). Under the
optimal conditions, 65% ethanol, 45°C, and for 30 min, the total polyphenol content of 76.42 mg GAE/g DW
and antioxidant capacity of 1408.99 uM TE/g DWwere achieved. To validate the model, the extractions were
performed with four replicates under these conditions. The experimental values were within the 95%
confidence interval of the predicted values (p < 0.05).

Keywords: Rhodomyrtus tomentosa, high antioxidant capacity, optimal conditions for extraction, response
surface methodology, total polyphenol content.
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