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TOM TAT

Cay qua nd (Ruellia tuberosa L.) 1a mot loai thuc vat moc hoang, thudc ho O R6 (Acanthaceae),
chtra cac chit c6 hoat tinh sinh hoc nhu phenolic, flavonoid, triterpenoid, lignan, sterol, v.v. Gan nhu
cac bo phén cua cay déu str dung duoc va mang lai loi ich cho st khoe con ngudi. Nghién clru nay
nham khao sat ngudn nguyén li¢u, qua trinh tién xur 1y va qua trinh trich ly dé thu nhén cac hop chat
chbng oxy héa tir ré cdy qua n6. Két qua nghién ciru cho thay, ré cay qua nd chira ham luong chat kho
13 69,22%, d6 am 1a 30,78%, ham lugng tro 6,79%. Bén canh do6, phuong phap tién xtr Iy phu hop 1a
siy nguyén liéu & nhiét d6 60°C trong thoi gian 4 gio. Enzyme cellulase str dung c6 nong d6 0,8% (v/w)
va thoi gian thily phan 1 60 phit. Didu kién trich ly voi nong d¢ ethanol 50%, trong thoi gian 40 phat
& nhiét do 50°C cho két qua polyphenol téng (TPC) 1a 10,2+0,28 (mgGAE/g chit kho) va flavonoid
tong (TFC) 1a 4,0540,24 (mgQE/g chat kho). Viéc nghién ciru trich ly thu nhén cac chit co hoat tinh
sinh hoc ¢6 kha ning chng oxy hoéa tir ciy qua nd nhim cung cp thém céc thong tin khoa hoc c6 gia
tri; tir d6 gitp cho viée khai thac sir dung ngudn nguyén liéu trong thuc té phit hop va c6 hiéu qua hon.

Tir khéa: Flavonoid, hoat chat sinh hoc, polyphenol, qua nd, 1& ciy qua nd, Ruellia tuberosa.
1. MO PAU

Cay qua nd (Ruellia tuberosa L.) 1a mot loai thyc vat moc hoang thudc ho O R6 (Acanthaceae),
con ¢6 tén thuong goi nhu ciy nd, sim dat, sam tanh tach, tiéu khat théo, tam tiéu thao.... [1]. Ruellia
1a chi 16n thr hai trong ho Acanthaceae véi khoang 250 loai dugc dat tén. Loai thudc chi nay thude loai
cdy lau nam nhiét d6i va cdy bui co kich thude tir vai cm dén nhiing cay to, rdm rap. Dic diém cua chi
1a cac cum hoa hinh éng hodc hinh chudng, nhi hoa c6 hinh 14 hodc nhi hoa c6 biéu mé, cac soi dinh
vao nhau & gdc, bao phén thuon dai, d6i xtmg va vién nang c6 hinh try [2]. Cay qua nd 12 mot loai cay
than théo, c6 ngudn gdc tir Chau My nhiét doi, nhung dugc du nhap ¢ Bong Nam A (Thai Lan,  ban dao
Malaysia) va nhirng noi khac ¢ vang nhiét doi (An Do, Chau Phi) [3]. O Viét Nam, ciy qua nd it dugc
biét dén vi chiing thuong moc dai & ven dudng, ven ao... va xem la loai cdy dai. Hién nay, trén thé gigi
¢6 nhiéu nghién ciru vé cac hop chit co hoat tinh sinh th ¢6 lgi trong cdy qua nd nhung & Viét Nam
thi loai cay nay van chua dugc khai thac.

Nhiéu nghién ctru trén thé gidi cho thay Ruellia tuberosa cé tac dung tiém ning trong diéu tri
bénh tiéu duong [4], giup ha cholesterol mau [5], diéu tri soi  bang quang [6], giup giam kich thude
khéi u [7], khang viém, loi tiéu va giai doc [8]. Nhiing nam gan day, cac nghién ctru vé hoat tinh cua
Ruellia tuberosa ciing di dwgc quan tim. Mot s6 bao céo cho thay cdy qua nd co chira cac hop chat
phenolic, flavonoid, triterpenoid, lignan, sterol... Nhiéu nghién ciru d cho thdy cac chét thugc nhém
flavonoid va phenolic trong cdy qua nd 1a hai nhom chét c6 tac dung chdng oxy hoa dic biét quan
trong va chit chong ung thu tiém nang [9]. Trong cdy qua nd c6 chtra 5 loai flavonoid bao gom
cirsimaritin, cirsimarin, cirsiliol 4’-glucoside, sorbifolin va pedalitin [3]. Ngoai ra, nghién ctru trudc
day ciing da chimg minh rang ba loai flavonoid (cirsimarin, cirsiliol 4'-glucoside va sorbifolin) duoc
phén 1ap tir cac b phan cua cdy cling c6 hoat tinh chong ung thu dbi véi cac dong té bao ung thu
biéu mé biéu bi va ung thu gan [8]. Cao chiét cua cay qua nd cé tac dung diéu tri cao huyét ap va tiéu
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duong [10], diéu tri u xo tir cung, giam doc tinh va chira lanh bénh viém duong tiét niéu, gop phan
bao vé da day do ruqu gay ra [3, 11].

Nhitng yéu t6 nhu kich thudc nguyén liéu va mirc d6 phé v té bao dugc danh gia 1a anh hudng
16n dé kha nang trich ly. Hiéu qua qua trinh trich ly cac hop chét ¢6 hoat tinh sinh hoc phu thudc vao
mirc 6 pha huy té bao thyuc vat voi sy hd tro ctia cac qua trinh tién xir 1y nhu chan, hap, sdy [12] va xtt
1y enzyme [13]. Qua trinh sdy gay ra sy pha vo céu truc té bao, tao diéu kién cho dung méi va nguyén
liéu tiép xuc tot hon, lam giam d6 am nguyén liéu tir d6 lam tang kha nang trich ly. Nhiéu nghién ctru
trude day da cho thiy hiéu qua cia qua trinh sy nguyén liéu trude trich ly dé thu nhan cac chit c6 hoat
tinh sinh hoc & thyc vat vi nhidu 1y do nhu lam giam do am nguyén lidu [14], thuan lgi cho qua trinh
trich ly [15], tranh that thoat ham luong cac hop chét ¢ trong nguyén liéu [16]. Ngoai ra, enzyme co
kha nang phan hiy hodc pha v& thanh té bao, do d6 co thé giai phong tot hon va cho hiéu qua khi chiét
xudt cac hoat chat sinh hoc [13]. Trong nghién ctru nay, cac bién phép tién xur Iy nguyén liéu (say va xu
Iy enzyme) dugc thyc hién véi myc dich cai thién va tang hiéu qua cho qua trinh trich ly dé thu nhan
dich trich giau polyphenol va flavonoid tir ré cay qua no.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Nguyén liéu sir dung 1a r& cay qua nd (Ruellia tuberosa L.) tir Chau Thanh, Tién Giang. Sau khi
thu hai, ré dugc chon 1a ré trudng thanh, con tuoi, cimg cap, khong bi kho héo va khong bi hur hong. RE
da phan loai dugc rira sach béng nude, dé rao va séy & nhiét d6 60 °C cho dén khi d6 4m < 10%. Mau
dugc nghién vai kich thudce 0,5-1 mm va dong goi hut chén khong trong cac tii nhya PE va dugc trir &
noi kho rao, tranh anh nang truc tlep dé st dung cho nghién ctru.

Hinh 1. Cay qua nd (A) va r& cdy qua nd dugc thu hai tir tinh Tién Giang (B)

Céc hoa chit duoc st dung bao gém thudc thi Folin-Ciocalteu, chit chuin quercetin dugc cung
cép boi Merck & Co., Inc (M¥). Choline chloride (>99%), 2,2-diphenyl-1-picryl-hydrazyl (DPPH)
(>98%) va acid citric (99,5%) dugc cung cip boi Sigma-Aldrich (Saint Louis, MO, USA). Enzyme
cellulase dung trong nghién ctru 1a san pham thuong mai Viscozyme® L(Sigma,M¥), c6 thanh phan
chinh 1 enzyme endoglucanase, dang 1ong mau nau, nhiét d6 khuyén céo tir 40-50 °C, pH = 4,0-5,5;
hoat d6 700 FBGU/g. Céc hoa chat khac dat cac yéu cau ctia hoa chat phan tich.

2.2. Phuong phap nghién ctru

2.2.1. Khdo sat anh huéng cua diéu kién scfy nguyén liéu dén hiéu sudt thu nhdn cac hop chdt ¢6 hoat
tinh sinh hoc

Cay qua nd twoi duge thu hai, 14y ré va rira sach, ding 20 g va cét nhé khoang 0,2-0,3 cm dé tién
hanh séy. M&i mau dugc sdy & 5 mirc nhiét do khac nhau (50 °C, 60 °C, 70 °C, 80 °C va 90 °C) [17].
Qua trinh séy két thuc khi d6 4m cua nguyén liéu & mirc <10% trong 4 gid di v6i thi nghiém khao sat
nhiét d6 sdy va thoi gian tir 1 gio' dén 4 gio 30 phit (budc nhay 30 phut) d6i VO’l thoi glan sdy. Mau
sau do duogc nghlen va riy véi kich thude nguyén liéu 0,5-1,0 mm. Tiép theo, 5 mau bot ré cdy qua nd
dugc trich 1y bang dung méi ethanol 70% véi ty 1¢ nguyén liéu va dung méi 1a 1/20 & 50 °C trong thoi
gian 60 phut. Loc mau loai can, thu nhan dich chiét dé xac dinh polyphenol va flavonoid téng.

2.2.2. Khdo sat anh hieong ciia enzyme cellulase dén qud trinh thu nhdn cdc hop chat ¢6 hoat tinh sinh hoc

Can 1 g bot r& cdy qua nd thu duoc tir qua trinh séy nhu mo ta ¢ ndi dung truée. Thém nude vao
mdi cde véi ty 18 nguyén liéu/nude 1a 1/10 (w/v) va dleu chinh pH tir 4,5-5,5 véi dung dich acid citric
20%. Lin luot cho enzyme cellulase vao moi coc véi nong do 0%; 0,2%; 0,4%; 0,6%; 0,8%; 1%:; 1,2%
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va lic déu dbi véi thi nghiém khao sat ndng do enzyme. Giir trong bé on nhiét & nhiét do 50 °C trong
thoi gian 1a 40 phit va thoi gian tir 20-100 phut (budce nhay 20 phit) dbi véi thi nghiém khao sat thoi
gian xtr Iy enzyme. Khi qua trinh thuy phan két thiic, thém ethanol vao dat nong d6 50% (10 mL con
nguyén chét) va tiép tuc giit & bé on nhiét & nhiét do 50 °C trong thoi gian 1a 20 phit. Thu dich mau
bang ly tim & nhiét d¢ 4 °C, tbc do 5.000 vong/phit trong thoi gian 15 phit. Loc mau dé loai can va
tién hanh xac dinh polyphenol va flavonoid tong [18].

2.2.3. Khdo sdt anh hieomg ciia qud trinh trich ly dén kha néing thu nhén cdc hop chdt cé hoat tinh sinh hoc

Can 1 g bdt ré cay qua nd cho vao cdc thuy tinh 100 mL. Cho enzyme cellulase nong do 0,8%, ty
1¢ nguyén liéu va nudc 1a 1/20 (w/v) vao mdi cbe va lic déu, diéu chinh pH tir 4,5-5,5 véi dung dich
citric acid 20%. Gitr mau trong bé 6n nhiét & nhiét d6 50 °C trong thoi gian 60 phut dé thuy phan. Tiép
theo, qua trinh trich ly mau dugc thuc hién véi cac ndng d6 dung méi ethanol véi ndng do 30%, 40%,
50%, 60% va 70%; ty 1& nguyén liéu va dung méi la 1/70 (w/v) cho thi nghiém khao st ndng do dung
mdi va thoi gian 20 -120 phut (bude nhay 20 phit) cho thi nghiém khao sat thoi gian trich ly. Thu dich
mau bang may ly tim & nhiét d6 4 °C véi toe d6 5.000 vong/phit trong thoi gian 15 phut. Loc miu loai
cin dé xac dinh polyphenol va flavonoid tong.

2.3. Phwong phap phén tich
2.3.1. Xdc dinh ham heong polyphenol tong (TPC)

Xac dinh ham luong polyphenol bang phuong phap Folin-Ciocalteu [19]. Phirc hop phospho-
wolfarm- phosphomolybdate trong thudc thir bi khir bai cac hop chit polyphenol trong miu tao thanh
phan g ¢6 mau xanh dwong, sau d6 do d6 hip thy quang cua dung dich & bude séng 758 nm. Ham
lwong polyphenol ¢6 trong mau ti 16 thuén v6i cudng d6 mau va duoc tinh theo sb mg acid gallic trén g
chét kho. Pha lodng dé dat ndng do 1.000 pg/mL véi dung dich methanol va chat chuan acid gallic thanh
cac néng do 10, 20, 30, 40, 50, 60 pg/mL; pha loang thudc thtt Folin-Ciocalteu 10% béng nudce cht.
Tiép theo, 1an lugt cho 1 mL dung dich mau can dinh lugng hodc dung dich acid gallic chuén va 6 mL
nude cit vao binh dinh murc, lic déu. Sau d6 thém tiép 0,5 mL thude thir Folin-Ciocalteu, lic déu va dé
yén. Sau 5 phit thém tiép 1,5 mL Na,CO; 20%, lic déu va thém nudc cat dé dat thé tich 10 mL, dé yén
trong t6i 2 gio. Thi nghiém dugc lap lai 3 lan, giatri hép thu | (Abs) duge ghi nhan dé xay dung duong
chuan xéac dinh ham lugng polyphenol toan phéan trong cac mau cao chiét. Cac mau cao chiét duogc thuc
hién theo quy trinh twong tw nhu véi dung dich gallic acid. Him luong polyphenol tong (mgGAE/gCK)
chtra trong mau cao chiét duoc tinh theo cong thirc:

CxVxf

TPC=————
mx1000x W

Trong do: C la ndng do gallic acid tir duong chuin (pg/mL), tinh tir gid tri Abs cua mau; V 1a thé
tich dich chi€t (mL); m la khoi lvong mau phan tich (g); '1a hé s6 pha loang va W la ham luong chat
kho ctia mau phan tich (%).

2.3.2. Xdc dinh ham heong flavonoid tong (TFC)

Ham luong flavonoid téng dugc xac dinh theo mo ta ciia Chang et al. [20]. Pha lodng cac mau cao
chiét dé dat n@)ng d6 1 mg/mL va dung dich flavonoid chuén quercetin dat n(“)ng d6 20, 40, 60, 80 va
100 pg/mL véi dung dich methanol; pha lodng dung dich AICI3 10% va dung dich CH3COOK 1 M véi
nuée. Lan luot cho 0,5 mL dung dich quercetin (n(“)ng do 20, 40, 60, 80 va 100 pg/mL) vao 1,5 mL
MeOH va dé phan tng trong 5 phut. Sau d6, thém tiép 0,1 mL AICl; 10% va dé phan tmg trong 6 phut.
Cubi cing, hdn hop duge thém vao 0,1 mL CH;COOK 1 M va 2,8 mL nudc cét, lic déu va dé 6n dinh
& nhiét do phong trong 45 phut. Sau 45 phut, tién hanh xac dinh d6 hap thu bang may do quang phé &
budc song 415 nm. Thi nghiém duoc lap lai 3 1an, gia tri Abs thu dugc duge ghi nhan dé xay dung
dudng chudn, tir 6 sir dung dé x4c dinh ham luong flavonoid téng trong cic mau cao chiét. Cac mau
cao chiét dugc thuc hién theo quy trinh twong tu nhu véi dung dich quercetin chuin. Ham lwong
flavonoid téng (mgQE/gCK) dugc tinh theo cong thirc:

CxVxf

TFC=———"—
mx1000x W
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Trong d6: C la nong do quercetin  tir dudng chuén (ug/mL), tinh tir gid tri Abs cla mau; V 1a thé tich
dich chiét (mL); m la kho6i luong mau phén tich (g); f 1a hé s6 pha lodng va W 1a ham luong chat kho
cua mau phan tich (%).

2.4. Phwong phap xir 1y s6 liéu
Danh gia sy khac biét co y nghia giita cac nghiém thirc duge thyc hién bang phuong phap thong

ké ANOVA mot qhiéu (one-way ANOVA) va kiém dinh LSD (Least Significant Difference) véi o =
0,05 bang phan mém mém Minitab phién ban 21.1.0.

3. KET QUA VA THAO LUAN

3.1. P9 4m va ham lwgng tro nguyén liéu ré qua nd

Ham lugng tro va d6 4m clia nguyén liéu chiu anh huong boi nhiéu yéu t6 nhu murc do trudng
thanh cla cay, phuorng phap canh tac, diéu kién thd nhudng va viée sir dung chat kich thich sinh truéng.
Do 4m 1a yéu to quan trong trong qué trinh phén tich xdc dinh gia tri dinh dudng va chat luong cua
nguyén li¢u ban dau. Két qua phan tich cho thay ham luong am trong nguyén liéu 1é cay qua nd ¢6 do
am tir 68,28% dén 70,25%, trung binh 1a 69,22%. Diéu niy cho thay d6 4m ciia nguyén lidu ré cay qua
n6 6n dinh va khong vuot qua ngudng 70%.

Bdng 1. Két qua do 4m va ham luong tro ctia nguyén liéu r& cdy qua nd

STT Chi tiéu Trung binh
1 D6 4m (%) 69,22+40,98
2 Tro tong (%) 6,7940,01

Ham luong mudi khoéng c6 trong nguyén liu 1& ciy qua nd duoc xac dinh thong qua ham lugng
tro toan phan Két qua cho thdy ti 1& tro toan phan cua nguyén liéu ré cay nd dao dong trong khoang tur
6,69% dén 6,92%, trung binh 1a 6,79%. Nhu vy, giéi han tro toan phan khong qua 7%. Két qua nay
phtt hop véi véi cc tidu chudn ctia Duoc dién Viét Nam V (phu luc 9.8), tro toan phan cua cac cy dugc
liéu khong vuot qua 15%. Két qua nay ciing tuong thich véi mot sd loai nguyén lidu khac nhu 14 tia to
(khong qua 9%), rau meo (khong qué 12%), doc hoat (khong qua 8%).

3.2. Anh huéng ciia diéu kién sy nguyén li¢u dén qua trinh thu nhan dich chiét giau polyphenol
va flavonoid

3.2.1. Anh huong cia nhiét @ say nguyén liéu

Mot trong cac yéu t6 c6 anh huong quan trong dén hiéu suét trich ly thu nhan cac hop chat tir thye
vét 1a d6 4m cua nguyén liéu. Thong qua lién két gitta nude véi protein va cac thanh phan hao nudc
khac cua vat liéu s€ lam can tré sy dich chuyen cua cac dung moi thdm thau vao trong vat liéu, anh
huéng dén hiéu suét trich ly vi Iam cham qua trinh khuéch tan [21]. D6 4m nguyén li¢u cang cao cang
anh huong dén hiéu suat thu hdi polyphenol, do d9 4 4m nguyén liéu cao dan dén sy tham thau dung moi
vao trong nguyén liéu giam. Nhiét do 1a yéu to quan trong ¢6 anh huong rat 16n dén sy that thoat am tur
trong nguyén liéu ra moi truong trong qua trinh siy [22]. Nhimng cong bd trude d6 da chi ra rang khi
sdy ¢ nhiét do cao trén 60 °C s& xay ra qua trinh suy thoai cac hop chét polyphenol, hon nita 60 °C ciing
1a nhiét d¢ thich hogp cho hoat dong ctia enzyme polyphenoloxidase tao diéu kién cho cac phan tng oxy
hoa polyphenol, do d6 dan dén ham lugng cac hop chét chong oxy hoa con lai thap hon [23]. Sau khi
tién hanh khao sat, két qua dugc trinh bay & Hinh 2.

Két qua Hinh 2 cho thay nhiét d siy nguyén liéu dnh huong dén qua trinh trich ly thu nhan TPC
va TFC. Gia tri TPC tang tir nhiét d¢ sdy 50 °C dén nhiét d6 70 °C, tir 10,07+0,17 mgGAE/gCK dén
11,5940,06 mgGAE/gCK (Hinh 2A). Mau dich trich khi duoc say & nhiét d6 60 °C va 70 °C cho TPC
cao nhét, dat 11,46+0,21 mgGAE/gCK va 11,59+0,06 mgGAE/gCK. Tuy nhién, khi tiép tuc ting dén
nhiét d siy 1én dén 80 °C thi ham lugng ndy giam va c6 gia tri thdp nhat ¢ nhiét d6 90 °C, & muc
10,2940,16 mgGAE/gCK. Dbi voi TFC, ham lugng nay tang tir nhiét do sdy 50 °C dén nhiét do 70 °C,
tir 2,20+0,05 mgQE/gCK dén 2,5140,03 mgQE/gCK (Hinh 2B). Khi tiép tuc ting nhiét d6 sdy dén
80°C va 90°C, TFC giam chi con 2,27+0,04 mgQE/gCK. TFC c6 gi4 tri thap nhat & 50 °C, & mirc
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2,20+0,05 mgQE/gCK. D6 4m giam dan khi tang din nhiét do sdy, & nhiét d6 60 °C tro di, d6 dm &
mirc <10% (Hinh 2C).
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Hinh 2. Su thay d6i nhiét d6 say nguyén liéu dén TPC (A), TFC (B) va do 4m (C).
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Nhiét do anh hudng dén su chénh 1éch ap sudt hoi giita nguyén liéu va méi trudng, thic diy qué
trinh khuéch tan va bay hoi ciia nudc tir bén trong nguyén lidu ra ngoai. Nghién ctru cia Giang Trung
Khoa va cong su (2017) cho thay nguyén liéu c6 d6 am cang cao thi hiéu suat thu hdi polyphenol cang
thdp, do d6 am nguyén lidu cao din dén sy thim thau dung méi vao trong nguyén liéu giam va anh
hudng dén do phén cyc ctia hé dung moi - nude trong vat liéu va tir d6 lam anh huong dén @6 hoa tan
céc hop chét polyphenol [24]. Do vay, TPC va TFC ting tir nhiét do siy 50 °C dén nhiét 6 70 °C. Tuy
nhién, khi nhiét d ting cao hon 70 °C thi ca TPC va TFC c6 xu huéng giam, diéu nay dwoc bao cao
boi Yousefi va cong su (2011), nhiét do cao s& lam hao ton lwong polyphenol do hop chét nay khong
bén & nhiét d6 cao [25].

Dbi v6i 1& cay qua nd khao st nhiét d6 sy nguyén lidu phit hop nhit & 60°C cho thiy két qua kha
turong dong véi nghién ctru cia Nguyén Ai Thach va Nguyén Minh Thily (2018), nhiét d6 t6i wu duoc
xac dinh 1a 58,78°C khi khao sat nhiét o sdy tir 50-70 °C dé trich ly cac hop chat polyphenol va
flavonoid trong t6i den [26]. Hon nita, Hoang Lé Hang va cong su (2021) di khao sat nhiét do sdy trong
mirc 50-80 °C cho thay & khi sdy vo cdy chan danh hoa thua cho kha nang trich ly cac hop chat 1a cao
nhat & nhiét d6 60 °C va giam khi ting nhiét d6 & 70 °C va 80 °C [27]. Két qua trén cting phu hop véi
bao cdo cua Wiriya va cong sy (2009) khi nghién ciru sdy 6t & nhiét d¢ tir 50- =70 °Cva két luan ring say
& nhiét d6 60 °C cho TPC dat gia trj cao nhét so véi cac khoang nhiét do sdy con lai [28]. Tuy nhién,
nghién ctru ¢ 14 tia t6 cua Truong Quoc Tat va cong su (2020) cho két qua cac hoat chat chéng oxy hoa
cao nhét ¢ nhiét d6 50 °C, do than 1a mém mong nén cho kha ning thoat 4m cao hon ré ciy c6 céu triic
cling cap [22]. Tir khao sat trén cho thdy TPC va TFC giita 60 °C va 70 °C 1a khong c6 sy khac biét &
muc y nghia 5%, cho nén nhiét 40 séy nguyén li€u thich hop nhét 1a 60 °C duoc lua chon.

3.2.2. Anh hwong cia thoi gian sdy nguyén liéu

Trong qua trinh sdy, bén canh yéu t6 nhiét d6 thi thoi gian sy ciing 1a mot yéu té rat quan trong
anh huong dén viéc thu hdi cac hop chat cac hoat tinh sinh hoc. Két qua Hinh 3 cho thiy TPC va TFC
thu nhan cao nhit & mau véi thoi gian séy 4 gio, lan luot 13 9,78+0,04 mgGAE/gCK va 2,814+0,06
mgQE/gCK. Mau v0i thoi gian sdy 1 gio dén 4 gio, TPC va TFC tang dan nhung khi tlep tuc tang thoi
gian sdy thi hiéu suat thu nhan cac hop chét giam. Két qua thap nhat khi thoi gian siy chi 1 gio, voi
TPC 1a 0,4610,02 mgGAE/gCK (Hinh 3A) va TFC 1a 0,27+0,00 mgQE/gCK (Hinh 3B).

Su thay d6i TPC va TFC theo thoi gian say ¢6 thé giai thich do khi thoi gian sdy qua ngin, nguyén
lidu gitr d6 4m cao, can trd s hoa tan va khuéch tan cia cac hop chét polyphenol, lam giam hi¢u suét
trich ly. Tuy nhién, khi vugt qua khodng thoi gian thich hop, nguyén liéu cang tiép xtc nhiéu v6i nhiét
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do, anh sang, oxy,... gdy nén phan tmg oxy hoa cac hop chat polyphenol, din dén ton that cac hop chat
polyphenol va flavonoid nén anh hudng dén hi¢u suat thu nhan [29].
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Hinh 3. Su thay d6i thoi gian say nguyén liéu dén TPC (A), TFC (B) vado 4m (C).
Céc chit cai khac nhau trong cing mot biéu dd thé hién sy khac biét ¢6 y nghia vé& mit théng ké (o = 0,05)

Dbi v6i khao sat thoi gian sdy 1& cdy qua nd, thoi gian phu hop nhit ¢ 4 gio cho d6 4m <10%
(Hinh 3C), két qua kha tuong ddng voi nghién ctru cua Truong Qudc Tt cung cong sy (2021) trong
viéc xdc dinh thoi gian sdy rau cang cua phu hop 14 4 gio dé trich ly cac hop chét polyphenol va flavonoid
[22]. Tuy nhién, theo Hoang Tién Pat va cong su (2021) thi thoi gian sdy phu hop 1a cao hon 6 gio véi
nhiét d6 60 °C khi khao sat trong khoang 4-7 gio cho ham luong cc hop chat ¢6 hoat tinh sinh hoc 1a
cao nhat va ham lugng am <10% ddi véi tra tai loc hoa st [30]. Sy khac bi€t nay co thé do ciu tao
nguyén liéu khac nhau dan den cac diéu kién thoi gian sdy khac nhau. Tuy chua cé nhiéu nghién ctru
béo c4o lién quan vé cay qua nd nhung v6i mot sé nghién ciru ¢6 lién quan den nguyén liéu khéc ciing
cho két qua twong tu v6i két qua thu nhan duoc. Tir khao sat trén, thoi gian sdy nguyén liéu thich hop
duogc xac dinh 1a 4 gio.

3.3. Anh hwong nong d va thoi gian xir Iy enzyme cellulase dén qua trinh thu nhan dich chiét
giau polyphenol va flavonoid

3.3.1 Anh hudng ciia nong dé enzyme
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Hinh 4. Anh huéng ctia ndng do enzyme cellulase dén kha nang thu nhén TPC (A) va TFC (B).
Cac chir cai khac nhau trong cung mot biéu do thé hién su khac biét cé y nghia vé mat thong ké (o = 0,05)

Két qua & Hinh 4 cho thay, dbi voi phuong phap trich ly truyén thong, khong bd sung enzyme
cellulase TPC va TFC chi dat 1an luot 12 3,49+0,21 mgGAE/gCK va 1,19+0,10 mgQE/gCK, thap nhiéu
s0 voi khi duge bo sung cellulase. Vi khi trich ly c6 sir dung phuong phap ho trg enzyme gop phan thiy
phan cellulose ty nhién, cit dut cac lién ket pha v& khung té bao, giup tang dién tich tiép xuc gitra dung
mdi v6i cac hop chét hoa tan trong bot ré cdy qua nd 1am hiéu suat trich ly ting cao hon so véi qua trinh
trich ly thong thudng. Theo nghién ctiru cua Ghandahari va cong su (2019), khi st dung enzyme véi
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nong d6 phu hop, kha nang trich ly polyphenol tir vo lya hat hd tran dugc cai thién so v6i khong st
dung enzyme [31].

Két qua nghién ctru cia Hai va cong su (2016) cling cho thdy, khi st dung cellulase v6i nong do
0,2% thi kha nang trich ly polyphenol tir la tra tang 1,3 lan so v6i khong st dung enzyme [32]. Ham
lwong hop chat c6 hoat tinh sinh hoc ting dan tir mau c6 ndng d6 enzyme cellulase 0,2-0,8% (v/w), ting
tir 5,43+0,08 mgGAE/gCK dén 7,1940,13 mgGAE/gCK ddi véi polyphenol va flavonoid ting tir
1,7840,03 mgQE/gCK dén 2,24+0,04 mgQE/gCK. Nguyén nhén 14 do khi ndng do enzyme cellulase
cang cao, dan dén kha nang pha v cau trac thanh té bao cang nhiéu, 1am ting hidu suét trich ly cac hop
chat chéng oxy hoa. Tuy nhién, khi tiép tuc ting nong do cellulase 1én cao hon 0,8% thi ham lugng
polyphenol va flavonoid thu nhan dugc tir qua trinh trich ly khong tdng va c6 xu hudng gidm. Nghién
ctru cua Verma (2014) khi trich ly polyphenol tir 14 ctiia cay da hoa (Nyctanthes arbortristis) cling cho
két qua twong tu, ham luong cac hop chét polyphenol sé& ting khi ham lugng cellulase ting, nhung khi
ndéng do enzyme tiép tuc ting cao ham luong cic hop chat polyphenol s& giam [33]. Hién tugng
polyphenol tong giam khi ting ndng do cellulase duoc Hong va cong sur giai thich 1a do sy tc ché ngurge
lai qua trinh thity phan do ndng d6 enzyme cao dén mirc bao hoa so véi lugng co chit [34].

Khao sat cho thdy ndng do cellulase phit hop nhit 1a & 0,8% trong qua trinh thuy phan r& cay qua
nd nhén thiy rang két qua gan twong ddng vi nghién ctru cua Ngod Trinh Tt Pat va cong su (ndm 2023)
da x4c dinh ndng do enzyme phit hop 1a 1% (v/w) cho kha ning trich ly thu nhan cac hop chat polyphenol
va flavonoid 1a cao nhat d6i véi vo dwa hau khi khao sat nong do cellulase tir 0-1,5% (v/w), khi ting
ham luong cellulase hon 1% kha nang trich ly thu hdi cac hop chit c6 xu huéng giam nhe [35]. Tuy
nhién, theo bao cao cia Tran Gia Biru va cong su (2018) thi nong enzyme phti hop 14 & 0,6% cho ham
luong cac hop chét c6 hoat tinh sinh hoc 1a cao nhét trén dich chiét toi den Ly Son. Khi tiép tuc tang
nong do 1én tir 0,8-1% (v/w), nhan thay ham lugng trich ly cac chat chong oxy hoa khong co su khac
biét véi mirc 0,6% & mirc ¥ nghia 5%, su khac biét ndy c6 thé do cdu tao nguyén liéu khac nhau dan
dén nong d6 enzyme 1a khac nhau [36]. Tir khao sat trén, ndng d enzyme cellulase pht hop nhat 1a
ndng do 0,8%.

3.3.2. Anh huong cia thoi gian xir 1y enzyme

Két qua & Hinh 5 cho thiy rang thoi gian thuy phan cellulase & mbc 60 phat dat hiéu suét trich ly
cao nhat v6i ham luong polyphenol 14 9,09+0,21 mgGAE/gCK va flavonoid 13 2,37+0,14 mgQE/gCK.
Céc thanh phan nay véi gia tri thap dan khi tiép tuc khao sat tir mbc thoi gian 80 phut tro di. Thoi gian
thity phéan cellulase & mbc 100 phut chi thu duoc ham lugng polyphenol 13 6,98+0,21 mg GAE/gCK va
flavonoid 1a 1,28+0,18 mgQE/gCK thip nhat trong qua trinh khao sat. Him luong cac hop chét chéng
oxy hoa dao dong trong khao sat nay la do thoi gian thiry phan & 20 phiit qua ngén, chua thity phan hoan
toan cac thanh té bao cellulose 1am can tré qua trinh trich ly cac chat hoa tan. Tuy nhién, theo Kankara
va cong su (2014), khi thoi gian thity phan cang dai thi dich chiét cang tiép xuc nhiéu voi nhiét do, anh
sang, oxy,... gdy nén phan tmg oxy hoa cac hop chét polyphonel va phan huy enzyme [37].
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Hinh 5. Anh huéng cua thoi gian xu 1y enzyme dén kha ning thu nhan TPC (A) va TFC (B).
Céc chir cai khac nhau trong cung mot biéu do thé hién su khac biét cd y nghia vé mat thong ké (a = 0,05)
Dbi v6i khao sat thoi gian thiy phan cellulase phu hop nhét & 60 phat dbi véi ré cay qua nd nhan
thay rang két qua twong dong véi nghién ctiru cua Hai va cung cong su da xac dinh thoi gian thiy phéan
enzyme 60 phut cho khé nang trich ly thu nhan cac hop chat polyphenol cao nhat khi khao sat trong
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khoang thoi gian 0-100 phut; khi khéo sat ¢ thoi gian thuy phan cellulase tir 0-60 phut kha nang trich ly
cho ham lugng polyphenol ting dan, tuy nhién khi ting thoi gian thity phan hon 60 phit thi ham luong
hop chit c6 hoat tinh sinh hoc giam ddi véi dich chiét 14 tra gia [31]. Bén canh d6, Ngé Trinh Tic Pat
va cong sy ciing cho két qua tuong tu khi khao sat thoi gian thily phan enzyme & 55-60 phit thu duoc
két qua trich ly polyphenol cao nhat va khong c6 sw khac biét & mic y nghia 5% ddi véi vo dua hau
[35]. Tuy nhién, theo Hoang Truc Quynh va cdng sy thi thoi gian thiy phén cellulase cao hon 15 phut
(75 phut) cho ham lugng cac hop chét ¢ hoat tinh sinh hoc 1a cao nhat d6i véi nguyén liéu cay 14 voi
[18], su khac biét nay co thé do céu tao nguyén liéu khac nhau dan dén xur 1y khac nhau [38]. T khao
sat trén, thoi gian thiy phan enzyme cellulase thich hop nhét 1a 60 phit.

3.4. Anh hwéng ciia nong dd dung méi va thoi gian trich ly dén qua trinh thu nhan dich chiét giau
polyphenol va flavonoid

3.4.1. Anh huéng cia nong dé dung méi

Nong do dung mdi anh huong kha nhidu dén hiéu suit thu nhan cac hop chat chdng oxy hoa. Két
qua Hinh 6 cho thiy ring nong do dung moi ethanol c6 anh hudng rat nhidu déi voi kha nang trich ly
thu nhan cac hop chat c6 hoat tinh sinh hoc & r& ciy qua nd. Pdi v6i mau duoc khao sat & nong do
ethanol 30%, két qua cho théy TPC va TFC thép nhét an lugt 14 4,201+0,28 mgGAE/gCK va 1,0610,18
mgQE/gCK. Khi tang dan  nong do ethanol tir 30% dén 50% thi ham luong cac hop chat chdng oxy hoa
tang dan, dat cao nhat & mau dugc khao st & ndng do ethanol 50%, véi TPC 1a 8,14+0, 36 mgGAE/gCK
(Hinh 6A) va TFC la 2,32+0,24 mgQE/gCK (Hinh 6B). Tuy nhién, khi khao sat & nong d6 cao hon
50% thi ham lugng cac hop chit nay giam.
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Hinh 6. Anh huéng cia népg d6 dung moi trich ly dén TPC (A) va TFC (B).
Céc chit cai khac nhau trong cung mét biéu do thé hién sy khac biét c6 y nghia vé mét thong ké (o = 0,05)

O khao sat nay, két qua thu duge pht hop nhét & ndong d6 dung méi ethanol 50%, két qua tuong
dong véi nghién ciru ctia Nguyén Dinh Diing va cong su (2018) khi khao sat anh huong ndng do ethanol
dén ham luong polyphenol, ham luong tang dan tir noéng do dung moéi 0-50% va cho kha nang thu nhan
cao nhit & ndng do ethanol 50%, nhung khi ting dén 75% thi cho ham lwong polyphenol thap hon dbi
v6i vo chanh day [39]. Bénh canh d6, Pham Tran Bao Nghi va cong sy (2019) ciing cho két qua tuong
tir khi khao sat ndng do ethanol tir 0-90% thu dugc két qua trich ly polyphenol cao nhét & ndng do 50%
va khi tang cao hon 50%, ham lugng cac hop chit chong oxy hoa c6 xu hudng giam ddi véi vo chudi
xiém [40]. Tuy nhién, theo L&m Qudc Vinh va cong sy (2022) thi nong d¢ ethanol phit hop nhét 1a 70%,
cho ham lugng cac hop chét ¢6 hoat tinh sinh hoc la cao nhét dbi voi can ta va toi tuori [41]. Su khac
biét nay co thé do polyphenol cua nguyén li¢u toi, can tdy va can ta chira nhiéu cac gdc hydrocarbon ky
nudc hon, chi tan tét trong cac dung méi hiru co. Tir khao sat trén cho thay nén chon ndng dung méi
ethanol thich hgp nhat dugc xac dinh 1a 50%.

3.4.2. Anh hwéng cua thoi gian trich Iy

Bén canh yéu t6 ndng d6 dung méi thi thoi gian trich ly ciing anh huéng rat 16n dén higu suét trich
ly thu nhan cac hop chat c6 hoat tinh sinh. Do ban dau, ham lugng polyphenol trong r& ciy qua nd 1on
nén sy chénh léch nong do giira bén trong va bén ngoai té bao cao, hidu suit trich ly cac hop chat nay
tang dén theo thoi gian trich ly [42]. Khi thoi gian trich ly khac nhau s€ lam cho kha nang tiép xuc gitra
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dung moi va chét hoa tan khac nhau, két hop v6i d6 1a thoi gian chiu tic dong bdi nhiét dd cla cac hgp
cht ciing bi thay d6i nén TPC va TEC thu dugc trong dich trich ciing bi thay ddi theo [43]. Tuy nhién,
khi ham lugng giita cac hop chat chdng oxy hoa giita bén trong va bén ngoai gan dat dén trang thai cin
bang s& 1am cho hiéu suit trich ly ting cham theo dinh luat Fick ma Pinelo va cong su da néu [42]. Thoi
gian kéo dai 1am cho cac hop chét di duoc trich ly tiép xuc 1au v6i moi truong bén ngoai, dic biét 1a &
moi trudng nhiét do cao. Su tiép xuc nay 1am cho polyphenol va flavonoid bi phan hity boi qué trinh
oxy héa [43]. Vi thé, can khéo sat yéu t5 thoi gian trich ly anh huong dén hiéu sudt thu hoi cac hop chét
¢6 hoat tinh sinh hoc trong qué trinh trich ly. Két qua khao sat thoi gian trich ly dén TPC va TFC duoc
trinh bay ¢ Hinh 7.

Két qua khao sat anh huong cua thoi gian trich ly cho thay yeu t6 nay c6 anh huong dén kha ning
thu hoi cac hop chat chong OXy hoa & 1& cay qua nd (Hinh 7). O mdc thoi gian trich ly 40 phut di thu
dugc TPC va TFC cao nhat, lan luot 1a 10,2040,28 mgGAE/gCK (Hinh 7A) va 4,0540,24 mgQE/gCK
(Hinh 7B) Tuy nhién, khi tang thoi gian trich ly trong khoang 80-120 phut, TPC va TFC giam dan, két
qua thip nhét & 120 phat véi TPC 1a 6,87+0,36 mgGAE/gCK va TFC 1a 2,791+0,24 mgQE/gCK. Véi
két qua khao sat nhu trén, nguyén nhan 1a do ban dau TPC va TFC trong re cdy quéa nd 16n dan dén sy
chénh 1éch ndng do giita bén trong va bén ngoai té bao cao, nén hiéu suét trich ly ting dan theo thoi
gian trich ly [42]. Khi thoi gian trich ly khac nhau, két hop véi d6 1a thoi gian chiu tic dong boi nhiét
d6 ctia cac hop chét ciing bi thay d6i nén TPC va TFC thu dugc trong dich trich ciing bi thay ddi theo.
Khi sy tiép xtic 1au gitra chit hoa tan va dung méi lam tang kha nang thdm tach. Tir cac két qua trén,
thoi gian trich ly thich hop dugc xéac dinh la 40 phut.
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Hinh 7. Anh huéng cta thoi gian trich ly dén TPC (A) va TFC (B).
Céc chit cai khac nhau trong cing mot bi€u do thé hién sy khac biét c6 y nghia vé mat thong ké (o = 0,05)

4. KET LUAN

Két qua nghién ctru cho thiy ré cay qua nd chira ham luong chét kho 1a 69,22%, do 4m 14 30,78%,
ham luong tro 6,79%. Phuong phap tién xtr Iy ngudn nguyén liéu phu hop la sdy nguyén liéu & nhiét do
60 °C trong thoi gian 4 gid. Enzyme cellulase sir dung c6 nong d6 0,8% (v/w) va thoi gian thuy phan la
60 phut. Diéu kién trich ly véi nong do ethanol 50% véi thoi gian trich ly 1a 40 phut & nhiét d6 50 °C cho
két qua TPC 14 10,20+0,28 mgGAE/gCK va TFC 1a 4,05+0,24 mgQE/gCK. Tir két qua nay cho thay dugc
mot s diéu kién xur 1y nguyén liéu va trlch ly dé lam tlen dé cho céc nghién ctru sdu hon nham thu hi t6i
da cac hop chét c6 hoat tinh sinh hoc tir r& cdy qua nd néi riéng va ciy qua nd ndi chung.

Loi cam on: Nghién ciru nay duoc tai trg boi ngudn kinh phi hd trg tir Truong Pai hoc Cong Thuong
Thanh pho H6 Chi Minh theo hgp dong s6 105/HD-DCT ngay 15/08/2023.
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ABSTRACT

INVESTIGATION OF SOME FACTORS AFFECTING THE EXTRACTION
OF POLYPHENOL AND FLAVONOID COMPOUNDS FROM Ruellia tuberosa L.

Do Mai Nguyen Phuong, Hoang Thi Truc Quynh, Le Thi Hong Anh*
Faculty of Food Science and Technology,
Ho Chi Minh City University of Industry and Trade, Vietnam
*Email: anhlth@huit.edu.vn

Ruellia tuberosa, a tropical perennial plant, belongs to the family Acanthaceae and contains
many bioactive compounds such as phenolics, flavonoids, triterpenoids, lignans, sterols, etc... Almost
all parts of the plant can be used to benefit human health. This study investigated the source of raw
materials, the effect of pretreatment methods on extraction and the extraction process to obtain
antioxidant compounds from Ruellia tuberosa. The results show that the roots of Ruellia tuberosa
contain a dry matter content of 69.22% and, a moisture content of 30.78%, and an ash content of 6.79%.
In addition, the appropriate method of pre-treatment of raw materials is to dry the raw materials at a
temperature of 60 °C in 4 h. Concentration of cellulase enzyme used 0.8% (v/w) and hydrolysis time is
60 minutes. The suitable extraction conditions were ethanol concentration of 50%, extraction time of
40 min at 50 °C gave polyphenol content of 10.20+0.28 mgGAE/g dry matter and flavonoid content of
4.05+0.24 mgQE/g dry matter. Research on extracting and collecting biologically active substances
with antioxidant capacity from Ruellia tuberosa aims to consolidate and provide more valuable
scientific information, thereby helping to exploit and use raw materials in practice more effectively.

Keywords: Flavonoids, bioactive substances, polyphenol, Ruellia tuberosa, antioxidant activity.
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