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ABSTRACT

The present study reports a multivariable optimization of response
surface method-assisted extraction of polyphenols from Rhodomryrtus
tomentosa leaves. The parameters of ethanol concentration, extraction
temperature, extraction time, and material/solvent ratio have been
optimized. According to the models, the optimal extraction conditions
were: 90% of ethanol, the extraction time of 22 hours, the extraction
temperature of 59°C, and a material/solvent ratio of 1/20 (g/mL). Under
the optimized conditions, the extraction yield of the polyphenols from
Rhodomryrtus tomentosa leaves was 410.45+2.49 mg GAE/g extract,
which was in agreement with the predicted value (409.62 mg GAE/g
extract). The optimal extract of Rhodomryrtus tomentosa leaves was able
to neutralize 2,2-diphenyl-1-picryl-hydrazylfree radicals (ECso= 11.79
ug/mlL). Therefore, Rhodomryrtus tomentosa leaves can be used as a
novel source of natural polyphenols that have applications as
antioxidants in the pharmaceutical industries.

TOM TAT

Nghién ciu ndy, sw t6i wu héa da bién trong qud trinh chiét tich
polyphenol tir ld hong sim véi sie hé tro ciia phirong phdp ddp g bé mdt.
Cic théng s6 vé nong dj ethanol, nhiét dg chiét tach, thoi gian chiét tach
va ty 1é nguyén liéu/dung méi da dwoc t6i wu héa. Theo cdc mé hinh, diéu
kién chiét tach toi wu la: ethanol 90%, thoi gian chiét tach 22 gio, nhiét
dg chiét tach 59°C va 1y 1¢ nguyén lidu/dung méi la 1/20 (g/mL). Trong
cde diéu kién t6i wu, ham liwong polyphenol chiét tach tir Id Hong sim la
410,45+2,49 mg GAE/g cao chiét, phi hop véi gid tri dir dodn (409,62 mg
GAE/g cao chiét). Cao t6i wu ciia I hong sim ¢6 khd ndng trung hoa goc
tw do 2,2-diphenyl-1-picryl-hydrazyl (ECs0=11,79 ug/mL). Do do, ld
hong sim cé thé duwgc sir dung nhu mgt nguon polyphenol ty nhién mdi co
cde vmg dung tiém tang nhw chdt chong oxy héa trong nganh céng nghiép
dirge pham.
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1. GIOI THIEU

O Phii Quéc, hbng sim 1 loai cay rét phé bién,
thuong moc & ven bién, trong rung tu nhién, ven
song sudi, trong cac ring Ngap nudc, rung am w6t
va tai 6 cao dén 2400 m so véi myc nudc bién. Phu
Qudc 1a noi ¢6 vi tri dia li kha pht hop cho cay hong
sim phat trién. Cay hong sim khong chi mang lai gia
tri kinh té cho dia phuong vé du lich ma qua duoc
dung lam ruou va nhiéu san pham c6 gia tri khac
ching han nhu: my pham mut va thirc ung c6 con
(Liu et al., 2012; Yén va ctv., 2015). Bén canh do,
hong sim con mang lai gi4 tri dwoc liéu. Dich Chiét
14 va qua hdng sim c¢6 kha niang khang vi khudn gay
bénh hoai tir gan tuy & tom (Lua va ctv., 2015) va vi
khuin gay ngd doc thuc pham (Limsuwan et al.,
2012; Mitsuwan et al., 2020). O 14 chira ham luong
pholyphenol cao hon bip va qua, do do, 14 cho hoat
tinh chéng oxy hoa cao hon (Abd Hamid et al.,
2017). Nhiéu nghién ctru trén thé gioi chi ra rang,
polyphenol ¢6 kha nang chéng oxy hoéa. Trong co
the cac goc oxy hoa la thu pham chinh géy ra nhitng
r6i loan thoai hoa ddy nhanh qua trinh 3o hoa co
thé, gdy bénh ung thu, da, l3o hoa da. Polyphenol c6
kha ning chdng oxy hoa cao nhd han ché sy hinh
thanh cac gdc tu do, ting cuong sirc dé khang, han
ché su phat trién cua céac té bao ung thu; tac dung
chéng cac tia phong xa. Didu nay cho thay, 14 hong
sim khong chi c6 tiém ning wng dung cao trong
dugc pham, thyc phim ma con mé ra ing dung quan
trong nhu my pham. O céac ving dia 1y khac nhau s&
c6 hé sinh thai khac nhau va déc thu cho vung dia ly
d6. Piéu nay dan dén sy khac biét vé hé théng dong,
thuc vat ma dic biét 1 thanh phan va ham luong cac
hop chat c6 hoat tinh sinh hoc. Tuy nhién, hién nay
nghién ciru V& quy trinh tach chiét polyphenol tir 14
hong sim & Pha Qudc con han ché. Dé khai thac lgi
ich ctia ching mot cach téi wu, cac thanh phan hoa
hoc c¢6 hoat tinh sinh hoc ¢ trong 14 hong sim van
can dugc nghién ctru sdu hon va hudng téi thuong
mai hoa san pham ra thj trudng, déc biét ddi voi Phi
Quoc.

Hién nay, dé tim ra diéu kién chiét xuat cac hop
chat thién nhién tir thuc vat mot cach hiéu qua, cac
nha khoa hoc thuong sir dung phuong phap dap tng
bé mit. Day la mot phuong phap don gian khong
nhiing gitip tiét kiém thoi gian b tri thi nghiém ma
con ¢6 kha ning du doan gan chinh xac két qua thi
nghiém (Aourabi et al., 2020; Nittaya et al., 2021).
Nghién ctru nay duoc thuc hién nhiam 4p dung
phuong phap dap tng b& mat vao trong qua trinh
chiét tach polyphenol tr 14 hong sim. Tur d6, xac
dinh duoc diéu kién chiét tach polyphenol mét cach
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t6i wu, hiéu qua ma van tiét kiém dwoc dung moi,
nguyén liéu va thoi gian.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Cay hong sim khoang 3 nam tudi dugc thu lay 14
nguyén, khong sdu bénh vao thang 2 nam 2022, tai
huyén Phu Qudc, tinh Kién Giang. MAu 14 hdng sim
duogc thu hai ngoai ty nhién bang kéo va bao quan
trong tai nhya. Sau d6, mau dugc van chuyén vé
phong thi nghiém cua Truong Pai hoc Kién Giang.
Hong sim duoc dinh danh bang phuong phap so
sanh hinh thai than, 14, hoa va qua dya trén mo ta
trong bo sach “Cay co Viét Nam” (HQ, 2003) va
“Nhing cay thudc va vi thudc cua Viét Nam” (Loi,
2009). Mau 14 hong sim sau khi dwoc thu hai vé s&
duogc rira sach va siy ¢ 55°C dén khi khdi luong
khong thay dbi. Tiép do, 14 hdng sim dugc xay thanh
b6t min va bao quan & 4°C dé sir dung cho cac thi
nghiém tiép theo.

Thiét bi: can phan tich (AB104-S, Mettler
Toledo, Thuy S¥), ti sdy (BE 200, Memmert, Dtc),
bé i (Memmert, Diic), may vortex (ZX3, Velp, Y),
micropipette (Thermo Labsystems), may do quang
phd (Thermo Scientific Multiskan GO, Phan Lan),
may c6 quay chan khong (Heidolph, Buc).

Hoa chit: ethanol (Chemsol Viét Nam),
methanol (Chemsol, Viét Nam), sodium carbonate
(Xilong, China), gallic acid (Merck), Folin-
Ciocalteu’s phenol reagent (Merck), 2, 2-diphenyl-
1-picrylhydrazyl (Sigma-Aldrich), dimethyl
sulfoxide (Merck).

2.2. Phuwong phap nghién cuu

2.2.1. Xdc dinh do am nguyén lieu

~ Mu 14 tuoi thu vé duge xac dinh trong luong va
tien hanh say ¢ 100°C cho deén khi trong luong
khong doi. B§ am cua nguyén liu 1a sy chénh 1éch
gitra trong luong twoi va trong luong kho duogc tinh
theo cong thirc sau:
X= (P-A)/Px100%

Trong do:

+ P 1a sb gram ciia mau thir trude khi sy,

+ A 1a s6 gam mau thir sau khi say.

2.2.2. Xdc dinh logi dung méi chiét tach

polyphenol thich hop

Bot 1a héng sim dugc ngdm chiét 1an luot trong
cac dung modi methanol, ethanol, acetone va nudc
Véi ty 1€ nguyén liéu/dung méi 1a 1/10 (g/mL), nhiét
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do trich ly 30°C trong thoi gian 24 gio. Sau do, dich
chiét duoc tién hanh loc va c6 dudi dung moéi thu
dugc cac cao chiét trong img. Cac cao chiét s& dugc
sir dung dé x4c dinh ham lugng polyphenol theo mo
ta trong Myc 2.2.5.
2.2.3. Xdc dinh dnh huong Ciia cdc yéu té dén
ham lrong polyphenol

Xéc dinh néng dé dung méi ly trich thich hop

Bot 14 hong sim duoc ly trich véi loai dung méi
duogc chon ¢ thi nghiém trén véi néng d6 dung moi
(%, v/v) khac nhau bang phuong phap ngdm chiét.
Ty € nguyén liéu/dung moi 1a 1/10 (g/mL), nhiét d6
trich ly 30°C trong thoi gian 24 gio. Sau d6, Sau do,
dich chiét duoc tién hanh loc va c6 dudi dung moi
thu dugc cac cao chiét twong tmg. Cac cao chiét s&
duoc sir dung dé xac dinh ham lugng polyphenol
(Muc 2.2.5).

Xdc dinh ty ¢ nguyén liéu/dung méi thich hop

Bot 1a hong sim ngam chiét vaoi ndng do dung
moi thich hop xac dinh dugc & thi nghiém trén voi
ty 1¢ nguyén lidu/dung moéi lan luot 1a 1/5, 1/10,
1/20, 1/30 va 1/40 (g/mL) véi nhiét d¢ trich ly 30°C
trong 24 gio. Sau do, Sau dé, dich chiét dugc tién
hanh loc va co dudi dung mdi thu dugc cac cao chiét
tuong tng. Cac cao chiét s& dugc sir dung dé xac
dinh ham luong polyphenol (Muc 2.2.5).

Xac dinh nhiét dé chiét tach thich hop

Bot 14 Hong sim ngam chiét véi ndng d6 dung
moi dung moi thich hop xac dinh dugc & thi nghiém
trén voi ty 1€ nguyén liéu/dung méi la 1/10 (g/mL)
& cac nhiét do chiét tach lan luot 1a 40, 50, 60, 70 va
80°C trong 24 gio. Sau d6, dich chiét dugc tién hanh
loc va c¢6 dudi dung méi thu duoc cic cao chiét
tuong tmg. Cac cao chiét s& dugc s dung dé xac
dinh ham lugng polyphenol (Muc 2.2.5).

Xdc dinh thoi gian chiér tach thich hop

Bot 14 Hong sim ngam chiét véi nong do dung
moi thich hgp d4 dugc xac dinh & thi nghiém trén
Véi ty 1é nguyén liéu/dung moi 1a 1/10 (g/mL) &
nhiét do 30°C trong thoi gian chiét tach 1an luot 1a
6, 12, 24, 36 va 48 gid. Sau d6 Sau do, dich chiét
duoc tién hanh loc va ¢ dudi dung méi thu dugc
chc cao chiét trong ting. Cac cao chiét s& dugc sir
dung dé xac dinh ham luong polyphenol (Muc 2.2.5)

2.2.4. Xdc dinh diéu kién chiét tach toi wu

polyphenol

Sau khi tién hanh khao sat cac yéu td, nhirng yéu
t6 chinh c6 anh huéng nhiéu dén ham luong
polyphenol trong cao 1a hdng sim dwoc sir dung dé
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xdy dyng quy trinh chiét tach t6i vu hoa. Phuong
phap dap wng bé mit theo mé hinh Box-Behnken
v6i da yéu tb va ba cap do trong phan mém Design
Expert 11.0 dugc sir dung dé thiét ké thi nghiém va
danh gia mo hinh. Sau khi d xac dinh dugc cac diéu
kién chiét xuat t6i uu, 1a hong sim duoc tién hanh
chiét cao téi wu dé dinh lwong polyphenol va khao
sat hoat tinh chong oxy héa (Muc 2.2.5 va 2.2.6).

2.2.5. Phwong phdp dinh lwong polyphenol téng

Ham lugng polyphenol tong duge xac dinh theo
mo ta cua Akkol et al. (2008) sir dung thudc thu
Folin-Ciocateu. Hn hop phan &ng gém 0,5 mL cao
chiét va 0,1 mL thudc thir Folin-Ciocalteu (0,5N),
lic déu va i & nhiét do phong 15 phit. Sau d6, hon
hop duoc thém vao 2,5 mL NaaCOj3 bio hoa rdi i 30
phiit & nhiét do phong va do do hap thu quang phé &
budc song 765 nM. Két qua duoc thé hién bang
miligam duong luong gallic acid trén gam cao chiét
(mg GAE/g cao chiét).

2.2.6. Khdo sat hoat tinh chong oxy héa

Hiéu qua trung hoa gdc ty do 2,2-diphenyl-1-
picrylhydrazyl (DPPH) caa mau dugc xac dinh theo
mo ta cia Fu et al. (2002). H3n hop phan wng gom
100 pL  2,2-diphenyl-1picrylhydrazyl (DPPH)
(6x10* M) va 100 pL cao tbi uru & cac nong do khac
nhau. H3n hop phan tng dugc u trong tdi & nhiét do
phong trong thoi gian 60 phut va do do hap thu
quang phd cua DPPH & budc séng 517 nm. Vitamin
C duoc str dung nhu chat ddi chimg duong.

Hiéu qua trung hoa gbc tu do 2,2"-azino-bis (3-
ethylbenzothiazonline-6-sulfonic acid (ABTS*)
ctia mau dugc xac dinh theo md ta boi Nenadis et al.
(2004). Hon hop phan tng gom 10 pL cao chiét
(hoic chat chuan) va 990 pL goc ty do ABTS®** dugc
1 trong vong 06 phut & nhiét 6 phong. Hon hop sau
khi u duoc do d6 hap thu quang phd & bude song
734 nm.

Hiéu qua trung hoa gbc tu do nitric oxide (NO*®)
cua mau duge xac dinh theo md ta cia Mahmud et
al. (2017). Hon hop phan tng gébm 1mL sodium
nitroprusside 10 mM, 500 pL buffer phosphate va
500 uL cao chiét, i & 25°C trong 120 phut. Sau dé,
500 pL dung dich & duoc phdi tron véi 500 pL thude
thir Griess (1 % sulphanilannide, 2 % acetic acid va
0,1 % naphthyl ethelene diamine dihydrochloride).
Do hip thu duoc do & budc song 546 nm.

Ning lyc khir sit (RP) cua cao chiét duge xac
dinh theo phwong phap ctia ciia Padma et al. (2013).
Han hop gdom 500 L cao chiét (hodc chat chuan) &
cic ndng d6 khao sat khac nhau, 500 pL dém
phosphate va 500 pL KsFe(CN)6 dugc ¢ 50°C trong
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20 phut. Sau d6, Hon hop dwoc bd sung thém 500
puL CCIsCOOH 10% va ly tam 3000 vong/10 phut.
Nam tram pL 16p trén cho vao eppendorf, bd sung
500 puL nudce cat va 100 uL FeCls 0,1%. Do hap thu
quang phé dugc do & budc song 700 nm.

Phuong phap phosphomolybdenum (TAC):
Tong chat khang oxy hoa dwoc xac dinh theo
phuong phép cua Prieto et al. (1999). Hon hop phan
g gom 100 uL mAu thir & cac ndng do khao sat
duoc cho vao 900 uL dung dich A gém co H2SO,
0,6M, sodium phosphate 28 mM, ammonium
molybdate 4 mM. Hon hop duoc U o nhiét do 95°C
trong 90 phut, do do hip thu quang phd & budc séng
695 nm.

Hoat tinh chéng oxy hoa cua cao téi vu 14 hong
sim s& dugc so sanh véi cao chua tbi uu 14 hong sim.
Cao chua t6i wu 14 hong sim dwgc chiét xuat bang
phuong phép ngam chiét trong ethanol 99,5% véi ty
1€ nguyén liéu/dung moi 1a 1/10 (g/mL) trong 24 gio
& nhiét do 1a 30°C. Sau d6, dung méi duoc tién hanh
loc dich chiét, c6 dudi dung méi thu dugc cao chwa
t6i wru 14 hong sim. Trong nghién ciru nay, cao chua
ti vu 14 héng sim duoc goi ngan gon 1a cao 14 hdng
sim.

2.2.7. Xt Iy va phan tich s6 liéu

Két qua thuc nghiém dugc nhap liéu va tinh toan
phan tich cta cac nghiém thie dwoc lap lai 3 1an, xir
ly trén phan mém Microsoft Excel 2017. Két qua
duoc trinh bay ¢ dang gia tri trung binh+SE gia tri
sai s thuc hién trén phan mém Microsoft Excel
2017. Sy khac biét c6 y nghia gilra cac mau thi
nghiém duoc thyuc hién danh gia bang phuong phép
thong ké ANOVA 1 blen (o0 =5%) trén phan mém
Minitab 16. M hinh t&i wu hoa quy trinh chiét tach
polyphenol dugc thiét ké va xir Iy bang phan mém
Design Expert 11.0.

3. KET QUA VA THAO LUAN
3.1. Xic dinh dd 4m nguyén liéu

D06 am ciia 1a hong sim chinh 1 lwong nude co
trong mau dugc tinh toan dua trén su chénh léch
gitra trong luong tuoi va trong luong khd. Trong
nghién ciru nay, do 4m cua 14 hong sim dugc xac
dinh 1a 75,16%= 3,05.

3.2. Xic dinh loai dung méi chiét tach

polyphenol thich hop

Dung méi duogc lya chon phu hop sé gitp tang
hiéu sut chiét tach, giam chi phi va thoi gian. Céac
loai dung mo6i nhu methanol, ethanol, acetone va
nuée thuong duoc sir dung phd bién dé chiét tach
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c4c hop chit thién nhién (Thiyagarajan et al., 2013).
Ham luong polyphenol trong 1a hong sim chiét tach
véi cac loai dung moi khac nhau dugc trinh bay
trong Hinh 1. Trong s6 cac dung méi dugc sir dung
dé chiét tach polyphenol, ethanol duoc ching minh
1a tot nhat. Ham lugng polyphenol thu nhan duoc
khi chiét tach bang dung méi ethanol 99,5% la
270,18+5,73 mg GAE/qg cao chiét. Do do, ethanol s&
dugc chon dé thuc hién cac khao sat tiép theo.
Ethanol dugc biét dén 13 mot dung moi than thién
V6i moi trudng, twong ddi an toan véi suc khoe con
nguoi (Shi et al., 2003).
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Hinh 1. Ham lugng polyphenol chiét téch tir 1a
hong sim bang cac dung méi khac nhau

Ghi chi: Cac ky tw theo sau trong ciing mot hang giong
nhau khac biét khong cé y nghia thong ké (p<0,05).

3.3. Xic dinh anh hwéng cia cac yéu té dén
ham lwgng polyphenol

Trong cac nghién ctru trude day, viéc phdi tron
ethanol véi nudc co thé lam tang hiéu suét ly trich
cac hop chét thién nhién (Liu et al., 2008). Trong
nghién ctru nay, ethanol da dugc pha loang véi nudc
dé thu duoc cic moi truong dung méi co6 dd phan
cuc khac nhau, nhim tim ra néng do ethanol thich
hop trong qua trinh chlet tach polyphenol tir la héng
sim. Anh huong cua nong d6 ethanol dén ham luong
polyphenol chiét tach tir 1a hong sim duoc trinh bay
trong Bang 1. Két qua nghién ctru cho thdy, ham
lwong polyphenol chiét tach dwoc tir 14 hong sim
tang 77,94 mg GAE/g cao chiét tir ndng d6 ethanol

50% dén 90%. Ham luong polyphenol chiét tach
dugc tir 14 hdng sim & ndng d6 ethanol 99,5% la
271,24+0,78 mg GAE/g cao chiét, giam 30,29 mg
GAE/g cao chiét so véi nong do ethanol 90%. Trong
nghién ciru cia Xiaoa et al. (2008) cho thiy ham
lugng flavonoid (Mot nhém hop chat thude nhom
polyphenol) chiét tach duoc tir loai Radix astragali
& nong d¢ ethanol 90% la hiéu qua nhat. Trong khao
sat nay, ndng do ethanol tir 80 dén 99,5% dwoc chon
dé dua vao thiét ké mo hinh chiét tach t5i wu.
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Bang 1. Ham lwgng polyphenol dwéi sw tac ddng ciia cac yéu t6 don

Yéu to Ham lwong polyphenol (TPC) duéi sw tic ddng ciia cac yéu td don

Nong do ethanol (%) 50 60 70 80 90 99,5
TPC (mg GAE/g cao chiét) 223,59%2,04 276,45%£0,46 280,56%1,47287,62°£2,01 301,52%1,41 271,24°+0,78
Nhiét do chiét tach (°C) 30 40 50 60 70 80
TPC (mg GAE/g cao chiét) 270,85%£0,80 284,67°+0,60 296,74°+0,31 321,542+0,97 312,94°+0,54 294,26%+0,90
Thoi gian chiét tach (gid) 6 12 18 24 30 36
TPC (mg GAE/g cao chiét) 248,429+£3 37 255,66°+2,40 263,77°+2,16 271,242+2,18 257,34%+2,46 246,78%+2,40
Ty 1€ nguyén liéu/dung moi (g/mL) 1/5 1/10 1/15 1/20 1/25 1/30
TPC (mg GAE/g cao chiét) 268,94°+1,18 271,24%°+0,85 273,460+1,38 274,57%+0,44 274,75+1,05 274,88%+0,96
Ghi chii: Cdc ky tir theo sau trong ciing mot hang giong nhau khdc biét khéng c6 y nghia thong ké (p<0,05).

Nhiét d6 chiét tach 1a mot yéu té quan trong anh Ty 1& nguyén liéu/dung méi dwoc lwa chon phu
hudng 16n dén hiéu suét cling nhu hoat tinh ciia cac hop giup tiét kiém dugc dung moéi, nguyén lidu va
hop chéat thién nhién. Nhiét d cao c6 thé 1am mém chi phi chiét tach. Trong nghién ciru nay, ty 1é
mo thyc vat, ting tbc do thdm thau, khuéch tan cua nguyén liéu/dung moi dugc khao sat & 6 muc tir 1/5

dung moéi vao trong nguyén li€u va giup qua trinh dén 1/30 (g/mL). Ham luong polyphenol tir ty 1&
chiét tach dién ra nhanh hon (Dutra et al., 2008). nguyén liéu/dung méi 1/5 dén 1/20 da tang 5,63 mg
Tuy nhién, néu qua trinh chiét tach dién ra & nhiét GAE/g cao chiét. Tuy nhién, ty 1 nguyén liéu/dung
d6 qua cao thi dan dén sy bién tinh, 1am giam hoat moi khi tiép tuc tang tir 1/20 dén 1/30 thi lai c6 Xu
tinh cua cac hop chat thién nhién (Lu et al., 2011). hudng 6n dinh, ting khac biét khong cé y nghia vé
Do d6, nhiét 36 duoc lua chon thich hop 1a mét viée mat thong ké (p>0,05). Xiaoa et al. (2008) va Chen
lam can thiét dé chiét tach hiéu qua cac hop chét et al. (2009) da chimg minh, khi ty 1& nguyén
thién nhién. Ham lugng polyphenol dugc chiét tach liu/dung méi dat dén murc bdo hoa thi viéc ting ty
tir 14 hdng sim c6 xu hudng ting dan tir 270,85+0,80 ¢ nguyén liéu/dung mdi s&€ lam hao hut dung méi
mg GAE/g cao chiét ¢ nhiét d6 30°C lén ma khong mang lai hiéu qua chiét tach cao. Chinh
321,54+0,97 mg GAE/g cao chiét & nhiét d6 60°C. vivdy, ty 1¢ nguyén liéu/dung méi 1/20 (g/mL) dugc

Ham luong polyphenol dugc chiét tach tir 1a hong co dinh trong qua trinh xdy dung m6 hinh chiét tach
sim ¢6 xu huéng giam khi ndng do chiét tach vuot t6i uru polyphenol tir 14 hdng sim. Trong nghién ctru
quéa 60°C. Ham lugng polyphenol duge chiét tach tir ctia Lu et al. (2011), ham lugng polyphenol chiét
1a hong sim & nhiét do 80°C 1a 294,26+0,90 mg tach duoc tir vo 1é cuia loai Wikstroemia indica o ty
GAE/g cao chiét giam 27,28 mg GAE/g cao chiét. 1¢ nguyén liéu/dung moi 1a 1/20 (g/mL) 1a hiéu qua
Trong nghién ctu cua Lu et al. (2011), ham luong nhét.

polyphenol dugc chict tich tir vo re cua loai 3.4. Két qua xdc dinh diéu ki¢n chiét tach
Wikstroemia indica ¢ nhiét d 60°C la hi¢u qua nhat. t6i wu polyphenol

Trong khdo sat nay, nhiét 46 tir 50 dén 70°C duogc ,

chon dé dua vao thiét ké mé hinh chiét tach tbi vu Dya vao ket qua khao sat anh hudng cua cc
polyphenol tir 14 hdng sim. yéu t6 don dén ham luong polyphenol, dung moi

B i ethanol dugc chon cé nong do tur 70 dén 99 ,5%,
Trong qua trinh chiét tach cac hop chat thién nhiét do tr 50 dén 70°C va thoi gian tur 18 den 30
nhién, thoi gian chiét tach qua dai c6 thé dan dén su gid dé xdy dung quy trinh chiét tach t01 wu
phan huy cua cac hop chat thién, giém hoat tinh sinh polyphenol trong 14 hong sim. Trong d6, yéu to ty 16
hoc (Cho et al., 2009). Trong nghién ctru nay, thoi nguyén liéu/dung méi 1a 1/20 (g/mL) duoc ¢b dinh
gian chiét tach polyphenol trong la hong sim tir 6 rong qua trinh t&i wu. Béi i, trong khao sat anh
den 36 gio da dugc xac dinh va trinh bay trong Bang hudng don cua yéu td ty 1& nguyén lidu/dung méi thi
1. Ham luong polyphenol ¢ thoi gian 6 git la 248,42 ham luong polyphenol thu duge thay doi khong
+ 3,37 mg GAE/g cao chiét tér'lg l1én 271,2.4} +2,18 dang ké (p>0,05) khi ty 1& nguyén liéu/dung moi
mg GAE/g cao chiét sau 24 gio ngam chict. Ham vuot qua 1/20 (g/mL). Cac nghiém thirc dugce thiét
luong polyphenol chiét tach tir 1a hong sim bi giam ké dwa vao phin mém Design Expert 11.0 theo mo
khi kéo dai thoi gian ngdm qua 24 gio. Cu the, sau hinh Box-Behnken va trinh bay trong Bang 2. Dya
36 gio chiet tach, ham luong polyphenol la vao 17 nghiém thirc thu nhan duoc tir mo hinh Box-
246,78+2,40 mg GAE/ g cao chiét giam 22,82 mg Behnken, qua qua trinh thyc nghiém, ham lugng
GAE/g cao chiét. Thoi gian tir 18 dén 30 gio dugc  polyphenol chiét tach tir 14 hdng sim dugc ghi nhan
sir dung dé dua vao xay dung mo hinh chiét tach t6i dao dong tir 117,92 + 2,12 mg GAE/g cao chiét &
uu polyphenol tir 14 hong sim.
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nghiém thtrc 14, dén 408,82 + 0,96 mg GAE/g cao
chiét & nghiém thirc 2. Ham lugng polyphenol chénh
léch giita nghiém thirc cao nhat va thip nhét 1a
290,90 mg GAE/g cao chiét. Ham lugng polyphenol
chiét tach duoc tur la héng sim ghi nhan dugc cao
nhit 1a & 5 nghiém thirc trung tim (tir nghiém thirc
1 dén nghiém thirc 5). Nam nghiém thic trung tim
duoc chiét tach & thoi gian 24 gid, nhiét do 60°C,
nong do ethanol 1a 90% va ty 1¢ nguyén liéu dung
mai 14 1/20 (g/mL) cho thiy ham lugng polyphenol
thu nhan dwoc khac biét khong c6 ¥y nghia vé mit
thong ké (p>0,05).

Tap 58, So chuyén d@é: Khoa hoc ty nhién (2022)(2): 18-27

Dua vao két qua thuc nghiém, phuong trinh da
thirc bac 2 duoc xay dung giup hd tro du doan duoc
ham luong polyphenol ¢6 thé chiét tach tir 14 hong
sim ¢ cac diéu kién khac nhau nhu sau:Y= —
9643,36175 + 24,01327 x A+ 189,97965 xB+
92,66923 xC —0,067229 xAxB+0,025333 xAxC —
0,006625 xBxC — 0,468764 xA2-1,60714 xB? —
0,509970 xC=2.

Ghi cha: Y 1a ham luong polyphenol du doan thu
dugc (mg GAE/g cao chict). A la thoi gian, B la
nhiét dg, C la nong dd ethanol.

Béng 2. M hinh bo tri thi nghi¢m va ham lwong polyphenol chiét tach dwgc tir 1a héng sim

Pidu kién

Ham lrgng polyphenol (mg GAE/g cao chiét)

Nghiém thirc

A@io) B((°C) C(%) D (wh) Thuc nghi¢ém Du doan
1 24 60 90 1/20 406,42°£1,10 407,61
2 24 60 90 1/20 408,828+0,96 407,61
3 24 60 90 1/20 408,712+1,14 407,61
4 24 60 90 1/20 407,512+0,74 407,61
5 24 60 90 1/20 406,71%+0,39 407,61
6 24 70 100 1/20 155,04"+1,09 155,22
7 24 50 100 1/20 257,76°+1,04 258,29
8 24 70 80 1/20 135,37'+1,43 134,84
9 24 50 80 1/20 235,447 +1,60 235,26
10 36 60 100 1/20 299,93+0,34 300,11
11 12 60 100 1/20 300,71°+0,49 299,82
12 36 60 80 1/20 271,449£1,17 272,33
13 12 60 80 1/20 284,38°+1,58 284,20
14 36 70 90 1/20 117,921+2,12 117,56
15 12 70 90 1/20 138,77'+1,40 139,48
16 36 50 90 1/20 236,16°+0,64 235,45
17 12 50 90 1/20 224,74'£0,67 225,10

Ghi chi: A la thoi gian, B la nhiét do, C la nong dé ethanol va D la ty ¢ nguyén liéu/ dung moi. Cac ky tw theo sau
trong cung mot cot giong nhau khac biét khong co y nghia thong ké (p<0,05).

Ham lugng polyphenol thu nhén dugc tir phuong
trinh dy doan va thuc nghiém la twrong duong nhau,
két qua dugc trinh bay trong Bang 2. Phuong trinh
da thirc bac 2 dy doan ham luong polyphenol chiét
tach tir 14 hong sim c6 hé sb twong quan cao
(R%=0,9999) va hé s6 bién dong nho
(CV=0,4025%), tir @6 cho thiy mé hinh ¢ do tin
cdy cao. Ngoai ra, gia tri Lack of Fit (Su thiéu phu
hop) (0,5042) cia md hinh 16n hon 0,5 cho thiy mé
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hinh du doan rat phu hop véi thuc nghiém. Cac
nghién ctru cua Aourabi et al. (2020) va Nittayaet al.
(2021) cho thdy mé hinh chiét tach ma c¢6 hé sé
twong quan 16n hon 0,9, hé¢ sb bién dong nho hon
10% va gia tri Lack of Fit 1on hon 0,5 thi c6 kha
nang ung dung kha cao.

Su tuong tac gilta cac Yéu t6 trong qué trinh
chiét tach polyphenol tir 14 hong sim ciling da dugc
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Tdp 58, Sé chuyén dé: Khoa hoc tu nhién (2022)(2): 18-27

Béng 3. Phén tich sw twong tc giira cac yéu té trong kiém dinh ANOVA

Nguén Sum of squares Df Mean square F-value p-value
Model 1,723E+05 9 19144,80 15486,11 <0,0001
A-Thoi gian 66,99 1 66,99 54,19 0,0002
B-Nhiét d6 20706,13 1 20706,13 16749,05 <0,0001
C-Nbng d6 ethanol 942,00 1 942,00 761,98 <0,0001
AB 260,34 1 260,34 210,59 <0,0001
AC 36,97 1 36,97 29,90 0,0009
BC 1,76 1 1,76 1,42 0,2722
A? 19185,35 1 19185,35 15518,91 <0,0001
B? 1,088E+05 1 1,088E+05 87970,68 <0,0001
c? 10950,29 1 10950,29 8857,62 <0,0001
Residual 8,65 7 1,24

Lack of Fit 3,55 3 1,18 0,9290 0,5042
Pure Error 5,10 4 1,28

Cor Total 1,723E+05 16

Dua vao Bang 3 va phuong trinh da thirc bac 2,
su két hop giita cac yéu t6 nhiét d9, thoi gian, ndng
d6 ethanol mang lai ca tac dong tich cuc va ti€u cuc
dén ham luong polyphenol trong 14 hong sim. Khi
sir dung hop 1y thoi gian (A), nhiét d6 (B), nong do
ethanol (C) va két hop mot cach hop 1y giira thoi
gian va nong d6 ethanol (AC) s& mang lai tic dong
tich cyc, c6 nghia la lam ting ham Ilugng
polyphenol. Nguoc lai, khi qué lam dung céc yéu t6
thoi gian (A?), nhiét do (B?) va ndng d¢ ethanol (C?)
hay sy tuong tac kéo dai giita yéu t6 thoi gian va
nhi¢t d6 cao (AB) hay su tuong tac kéo dai gitra

nhiét d6 va ndng do ethanol (BC) c6 thé dan dén tac
dong ti€u cyc, c6 nghia 1a 1am suy giam ham lugng
polyphenol chiét tich dugc tir 1a Hong sim.

Céac bé mit dap tng vé ham luong polyphenol
chiét tach tir 14 hong sim dudi sy tac dong giita cac
yéu t6 duoc biéu dién dudi dang @6 thi 2D duogc
trinh bay trong Hinh 2. Céc d6 thi bé mat dap tmg
déu co6 dang hinh vdng, cho thidy ham luwong
polyphenol thu dugc cao nhit & mot thoi gian, nhiét
do va néng d6 ethanol nhit dinh.

&

Polyphenol (mg GAE/g cao chié)

>

Polyphenol (mg GAE/g cao chiét)

BN 03180

a0 chidt

Polyphenol (mg GAE/g

C:Nang 85 ethanol (% M)

Q'\: 3 2 1

A This gian (99)

©Nong 85 ethandl (%, wv) 85 8NN3 (40C)

© W

Polyphenol (mg GAE/g cao chiét)

C:Nang 05 ethanci (% V)

B NN 8 Q)

Hinh 2. Do thi 2D biéu dién su twong tic giira cac yéu to

24



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Dua vao cac gia tri thuc nghiém, mé hinh Box-
Behnken xac dinh quy trinh chiét tich t6i wu
polyphenol tir 14 hdng sim (Hinh 3). La Hong sim
duoc ngam chiét véi dung moi ethanol 90,35% trong
21,82 gio, ¢ nhiét do 1a 58,95°C véi ty 1€ nguyén
lifu/dung moéi la 1/20 (g/mL) thi ham lugng
polyphenol du doan thu dugc 1a 409,62 mg GAE/g
cao chiét. Cac didu kién chiét tach polyphenol tir 14
hdng sim ciia mo hinh da dugc kiém chimg bing
thuc nghiém véi diéu kién cu thé nhu sau: 14 héng
sim dugc ngdm chiét voi dung moi ethanol 90%
trong 22 gid & nhiét do 1a 59°C vai ty 1¢ nguyén
liéuw/dung moi 1a 1/20 (g/mL) thi ham lugng
polyphenol thuc té thu duoc 1a 410,45+2,49 mg
GAE/g cao chiét. Nhu vay, ham luong polyphenol
chiét tach duoc tir 14 hdng sim gitra mo hinh dy doan

AThdi gian = 21.8185

80 100

C:Nong d¢ ethanol = 90.3502

Tap 58, So chuyén d@é: Khoa hoc ty nhién (2022)(2): 18-27

va md hinl} thye nghiém dugc xac dinh 1a khac biét
khong nhiéu.

Tir két qua nghién ctru cia Yén va ctv (2015),
diéu kién t6i wu héa cta dich chiét tir 14 hong sim
thu hai tai Hai Duong voi ndng do ethanol 65%,
nhiét d¢ 45°C va thoi gian 30 phut, c6 ham lugng
polyphenol 1a 76,42 mg GAE/g DW. Trong nghién
clru ndy, cac diéu kién t6i uu hoa ciia quy trinh chiét
tach polyphenol dugc tinh toan dya trén ham lugng
cao chiét thu duoc va c6 su khac nhau nhu mo ta &
trén. Tuy nhién, ham lugng polyphenol thu dugc
tinh trén khoi lugng bot kho 1a 164,18mg GAE/g
DW cao hon so véi két qua nghién ctru da cong bd.
Vi vdy, nghién ctru nay da xac dinh thanh cong cac
diéu kién chiét tach t6i wu polyphenol tir 1a hong
sim.

[ ]

B:Nhiét d = 58.954

117.92 408.82

Polyphenol = 409.62

Hinh 3. Quy trinh chiét xuét téi téi wu va ham lugng polyphenol ti wu dw doan thu dwec

3.5. Két qua khao sat hoat tinh chéng oxy
héa cia cao toi wu la hong sim

Géc ty do duge xac dinh 1 nguyén nhan gy ra
nhiéu bénh tat nguy hiém déi v6i sirc khoe cta con
ngudi. Cac nghién ctru chiét xudt hop chit thién
nhién dé bao vé con nguoi khoi tac hai cua gdc tu
do luén thu hut sy quan tAm nghién clru cla cac nha
khoa hoc (Ninon et al., 2019). Trong nghién ctu
nay, két qua danh gia hoat tinh khang oxy hoa thé
hién & cac phuong phap nhu DPPH, ABTS™, NO°,
RP, TAC cua cao la héng sim duoc chiét tach theo
cac diéu kién t6i wu va chiét tach binh thuong (Bang
4). Két qua cho thiy, hoat tinh khang oxy hoa cua
cao tbi uru 1a hdng sim c6 kha ning trung hoa gde twr
do va ning luc khir cao hon cao 14 hong sim trong
cac phuong phap thtr nghiém. Kha nang trung hoa
50% gbc ty do DPPH cua cao toi wu 1a hong sim
duoc xac dinh 1a 11,79 pg/mL cao hon nghién ciru
cia Ab Karem et al. (2021) véi gia tri
ECs0=12,37+1,73pg/mL. Theo nghién cGu cula
Blois (1958), hoat tinh chéng oxy héa ciia cao chiét
dugce xem la manh khi gié trj ECso hodac Absgs thép

hon 50 pg/mL 14 chit khang oxy hoa rit manh. Nhu
vay, cao tdi wu 14 héng sim ¢6 thé duge xem 1a ¢o
hoat tinh chéng oxy hoa rat manh thé hién & cac
phuong phap thir nghiém ABTS™, NO*®, RP, TAC
vi ¢6 gia tri ECso hodc Absos 1an luogt 1a 6,40 ug/mL;
55,93 pg/mL; 25,67; 43,89. Tuy nhién, hoat tinh
chéng oxy hoa cuia cao ti wu 1a hong sim thé hién &
phuong phap DPPH van yéu hon vitamin C
(ECs0=3,54 pg/mL) 1a 3,33 1an.

Bang 4. Hoat tinh khang oxy héa ciia cao téi wu
14 hong sim va cao la hong sim

Phuong Gia tri ECso (ug/mL)/Absos

phap thir Caotdivula  Caola hong
nghiém hong sim sim
DPPH 11,79+0,32 17,46+0,16
ABTS** 6,40+0,09 11,04+0,90
NO*® 55,93+0,80 61,91+0,44
RP 25,67+0,09 64,09+1,83
TAC 43,89+0,13 61,51+0,90

Ghi chii: Cdc gid tri c6 mau ty theo sau trong cing mét
cét giong nhau khdc biér khong cé y nghia ¢ mirc 5%.
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4. KET LUAN

Phuong phap dap Gmg bé mat da duoc 4p dung
dé thiét ké thi nghiém chiét tach polyphenol tir 14
hong sim. Két qua nghién ctru cho thay, ham luong
polyphenol (410,45+2,49 mg GAE/g cao chiét)
trong 14 hdong sim dwoc chiét tach tdi wu bing
phuong phap ngam dam trong ethanol 90% & 59°C
trong 22 gid véi ty 1€ nguyén li¢u/dung méi la 1/20
(g/mL). Két qua nghién ctru gitip xac dinh su twong
tac gitta cac bién trong mé hinh 1a c6 ¥ nghia
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