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Tém tit

Guong sen — phu pham thuong bi lang phi sau quda trinh thu hoach hat sen nhung thuc
té lai chira dung ham luong polyphenol phong phi, mot hoat chat ¢6 gid tri dwge tinh cao
trong y hoc c6 truyén. Véi mong muon lam ting ham luong polyphenol trong cao chiét tir
guong sen, cong trinh nghién ciru nay da chi ra dwoc cac yéu 16 anh hwong dén qud trinh hdp
phu va giai hdp polyphenol bang nhira D 101. Nhea D 101 ¢6 khd nang hap phu 16t cdc hoat
chat, gid thanh thap, tdi sir dung dwoc nhiéu lan sau khi gidi hdp givp gidm thleu chi phi va
han ché cac anh huong dén moi truong. Chinh vi thé, nhwa D 101 la sy lwa chon tot nhat phuc
vu cho viéc lam giau polyphenol cé trong cao chiét guwong sen. Véi cac diéu kién toi wu dicoc
xdc dinh bao gom dung dich mau 10.000 ppm, dung méi hoa tan ethanol 80 %, thoi gian hdp
phu 30 phiit, gidi hap trong ethanol 96 % va thoi gian gidi hd'p 30 phut. Vi vay, viéc sur dung
nhwa D 101 da lam tang ham lwong polyphenol trong cao chiét gwong sen 1én 110,5 + 0,71
mg GAE/g, da mo ra tiem ndng irng dung cao chiét gwong sen trong cdc san pham duwoc liéu
va thiee pham chire ning.
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Abstract

Receptaculum Nelumbinis, often discarded as a by-product after harvesting lotus seeds,
actually contains a high concentration of polyphenols, bioactive compounds with significant
medicinal value in traditional medicine. To enhance the polyphenol content in concentrated
extracts from Receptaculum Nelumbinis, this study has identified the key factors influencing
the adsorption and desorption processes using D 101 macroporous adsorption resin. D 101
resin proves to be the most effective material for polyphenol enrichment due to its excellent
adsorption properties, cost-effectiveness, and high reusability after desorption, which
significantly reduces production costs and minimizes environmental impact. A series of
optimization experiments showed that the optimal conditions were a sample solution
concentration of 10.000 ppm, 80 % ethanol as the solvent, an adsorption time of 30 minutes,
and a desorption duration of 30 minutes using 96 % ethanol. Under these optimized
conditions, the use of D 101 resin successfully increased the polyphenol content in the extract
to 110,5 0,71 mg GAE/g, demonstrating its efficacy in polyphenol enrichment. These findings
pave the way for the application of Receptaculum Nelumbinis extract in pharmaceutical and
functional food products, providing a sustainable approach to utilizing this often-discarded
by-product and functional food products.

Keywords: D 101, Eceptaculum nelumbinis, Enrichment, macroporous resin,
Polyphenols.
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1. Pat van dé

Sen héng (Nelumbo nucifera Gaertn.) 1a loai thuc vat thuy sinh c¢6 hoa thudc ho
Nelumbonaceae (Tungmunnithum & cs., 2018). Sen hdng da duge st dung nhu mot thanh
phan quan trong trong cac bai thude y hoc co truyen tir xa xua. Trong do, guong sen c6 vi déng
chat, tinh mat dwoc sir dung nhu mot bai thude cam mau, chira dai tiéu tién ra mau, bach dai,
huyét ap cao (D6 & cs., 2006).

Guong sen la phu pham sau khi tich hat thuong duge bo di. Tuy nhién, trong guong sen
lai chtra cac hoat chét c6 tiém nang tri bénh. Vi thé, da co nhiéu nghién ctru duoc tién hanh
nham xac dinh thanh phan hoa hoc va danh gia cac hoat chét cé trong guong sen. Cac nghién
clru gan day cho thdy c6 4 hop chat polyphenol catechin kaemferol, quercetin, hyperoside da
dugc tim thy trong guong sen. Két qua nghién ctru chi ra ham lugng tong polyphenol 13 34,23
mg GAE/g dich chiét (Shen & cs. ,2019). O mot cong trinh nghién ciru khac da phéan tich ham
luong tong polyphenol trong cao chiét guong sen 1a 585,12 + 6,01 mg GAE/g cao chiét (Dang
& cs.,2023). Cac két qua nghién ctru cho thiy guwong sen 1 ngudn cung cap luong polyphenol
doi dao.

Hién nay, c6 nhiéu cong trinh nghién ctru dang tap trung vao viéc lam tang ham luong
hoat chét co trong cao chiét thuc vat, nhim ning cao hiéu qua trong y hoc va tmg dung cua
ching. Pé lam dugc dicu nay, nhiéu phuong phap lam giau da phat trién, moi phuong phap
déu c6 nhitng uu nhuoc diém riéng. Mot sd phuong phap lam giau phd bién bao gdm: loc
mang (Castro-Mufioz & cs., 2016; Conidi & cs., 2015), sac ki ly tAm (Jeon & cs., 2016; Santos
& cs., 2018),... Pac biét, phuong phap lam giéu bang nhya D 101 dang thu h1'1t Sy quan tam
déc biét cua cac nha nghién ctru. Nhya D 101 la mot loai nhwa khong phan cyc, ¢6 kha nang
héap phu va g1a1 hap polyphenol t6t (Yu & cs. , 2020). Ba co nhiéu nghién ctru s dung nhya D
101 d& 1am giau cac hoat chit, qua d6 nhan thay ¢6 nhiéu vu diém nhu: tiét kiém chi phi, quy
trinh d& 1am va c6 kha nang tai st dung nhiéu lan sau khi giai hip, dong thoi han ché anh
huong dén méi truong.

Chinh vi nhitng vu diém vuot tréi ndy, nhidu cong trinh nghién ciru di sir dung nhya D
101 dé 1am giau cac hoat chat. Dién hinh, trong mot nghién ctru vé tinh ché flavonoid trong
ciy diép ca bang cach str dung nhwa D 101 dé hap phu, két qua thu dugc ham luong flavonoid
dat trén 60 %, v6i kha nang thu hoi flavonoid 14 93,3 % trong diéu kién tinh ché téi wu (Zhang
& cs., 2007). Bén canh d6, & mot nghién ciru khac khi tinh ché polyphenol tir phu phim cua
qua trinh chung cit ethanol bang nhuya D 101 véi cac diéu kién tinh ché t6i wu 1a 3 g nhuya,
hap phu bdn gid, thoi gian giai hap ba gid va 60 % ethanol 1am chét rira giai, thu dugc ty
1& tinh ché cao nhét 1a 51 % (Wang & cs., 2019). Twong tu, d6 tinh khiét ciia polyphenol &
cao chiét ngai ctru dugc nang cao tir 21,42 % 1én 69,19 %, tirc 1a ting 3,23 lan, thong qua viéc
tinh ché bang nhya D 101 (Ping-xiang & cs., 2023). O mot cong trinh nghién ctru khac, nhya
D 101 d3 dugc chon dé tinh ché dung dich polyphenol trong vo xanh hd dao 1am d tinh khiét
ctia polyphenol ting tir 31,45 % 1én 69,34 % (Hu & cs., 2025). Vi nhing két qua nghién ctru
trén cho thdy nhya D 101 1a mot chét hap phy hiéu qué trong qué trinh tinh ché va lam gidu
céc hoat chat, dic biét 1a polyphenol. Vi thé, viéc lam giau polyphenol tir cao chiét guong sen
bang nhya D 101 c6 thé 1a mot hudng phat trién co trién vong trong viée phat trién cac duoc
liéu phuc vu cho linh vuc y té nhu khang viém, khang oxy hoa c6 1oi cho co thé,...

Trong bai bio nay di khao sat dugc cac didu kién lam giau polyphenol trén cao chiét
guong sen bang cach sir dung nhwa D 101,

2. Nguyén liéu va phuong phap
2.1. Nguyén liéu, hoa chit, thiét bi
2.1.1. Nguyén li¢u
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Guong sen sau khi tach hat dugc thu mua vao thang 3 nam 2024 tai huyén Cao Lanh,
tinh BDong Thap. Mau thuc Yét duoc dinh danh dua trén cac dac diém mo ta hinh thai theo bd
sach Cay co Viét Nam (quyén III) (Pham, 2003).

Quy trinh thu va xir Iy mau: Guong sen tach hat sau khi thu mua duoc loai bé phan bi
hu, mau duogc chon loc dem rira sach, phoi kho dudi bong rAm, noi thoang mat, trdnh anh néng
truc tiép. Sau d6, mau dugc xay nhuyén, dé trong thi zip va bao quan & 4°C. Cudi cung, thu
duoc bt guong sen co kich thudc trung binh <2 mm.

2.1.2. Hba chat

. Ethanol (Et) 96 % (Viét Nam), HCI > 36,5% (Trung Quéc), NaOH =96 % (Trung
Qudc), Na;COs = 98 % (Trung Quéc), thude thir Folin — Ciocalteu (Trung Quéc), gallic acid >
98,5 % (Trung Qudc), nhya D 101 (Trung Quoc).

2.1.3. Thiét bi

Bé rira siéu am Elma S100 (Ptic); hé thong dun hoi luu (Pic); may hut chan khong G
— 100DB (Nhét Ban); hé théng c6 quay IKA WERKE RV06-ML (Pirc); may do quang phd
BK-S380 (Trung Quéc); can phan tich Ohaus PA213 (M¥); ta siy UNB200 (Pirc), micropipet
1000 puL (Trung Qudc); may lic RS-0OS 20 (Puc); may khudy tir Thomas Scientific (M¥).

2.2. Phwong phap nghién ciru
2.2.1. Chuan bi cao chiét gwong sen

Cao chiét guong sen duoc thu nhéan tir 500 gam bot nguyén liéu bang phuong phap dun
hoi Iuu. Qua trinh chiét dugc thuc hién véi dung méi Et 70 %, theo ty 1& bot nguyén lidu va
dung moéi chiét 13 1:20 (w/v), trong thoi gian 90 phut, ¢ nhiét 6 60 °C va duoc lap lai 3 1an.
Sau khi chiét xuat, hdn hop dem loc dugc dich chiét, co quay & 50°C va thu dugc cao chiét
guong sen (Pang & cs., 2023).

2.2.2. Hoat hoa nhwa D 101

Nghién ctru ndy st dung nhua hap phu D 101 c6 mau tring, nhém nhya x5p khong phan
cuc thudc l‘oai polystyrene (Yang & cs., 2022). Nhua D IQ 1 c,(') duong kinh hat 0,2 — 0,6 mm,
dién tich bé mat 16n khoang 400 — 600 m*/g, duong kinh 16 x6p 10 — 12 nm.

Nhua D 101 dugc ngam trong Et 96 %, trong thoi gian 24 gio, sau d6 dem nhya rira
bang nudc cét. Tiép tuc ngdm nhuya véi dung dich NaOH 1,0 mol/L trong 6 gid va rira bang
nudc cat dén khi pH = 7, sau d6 tiép tuc ngam vai dung dich HCI 1,0 mol/L trong 6 gio va rira
béng nudce cit dén moi truong trung tinh. Nhya sau khi dugc rira sach, dem se‘iy 0 60 °C trong
vong 48 gid. Trudce khi st dung, nhua dugc ngdm voi Et 80 % trong thoi gian 2 gid, sau do
duoc loc va dua vao sir dung (Wang & cs., 2014).

2.2.3. Dinh luong polyphenol

Ham lugng polyphenol dugc xac dinh theo phuong phap cua Singleton va cdng su ¢
hiéu chinh (Singleton & cs., 1999). Hon hop phan ung gdém 200 pL dung dich miu sau khi
dugc pha loang bang nudc cat 30 1an va 2,5 mL thude thir Folin-Ciocalteu 10 %, lic déu, boc
gidy bac va dé yén trong 5 phut. Sau d6, thém vao 2,0 mL Na,COs 10 %, dé hdn hop phan tung
khoang 30 phut. B6 hip thu quang phd ctia hdn hop phan tng duoc do & bude séng 756 nm.
Cac n(‘Bng dd khac nhau cua gallic acid (25, 50, 100, 200, 300, 400 ppm) da duoc st dung dé
xdy dung phuong trinh duong chudn. Ham lugng polyphenol trong cao chiét gwong sen duogc
xéc dinh dua trén phuong trinh duong chuan gallic acid.
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2,5

y =0,0054x +0,0638 4
2 R2=0,9998

Do hip thu
(Abs)

0 100 200 300 400 500
Nong d gallic acid (ppm)

Hinh 1. Puong chuin gallic acid
Ham lugng polyphenol tong dugc tinh biang cong thirc sau:

CVF
o

P=

Trong do:

P 14 ham lugng polyphenol tuong duong gallic acid so vdi bot nguyén liéu (mg GAE/g);
C 1a ndng d6 polyphenol twong duong ndng do gallic acid (ppm);

V 1a thé tich dich chiét (L);

F 1a d6 pha loang;

m 1a khéi luong cao chiét (g).

2.2.4. Xdc dinh @6 am cua cao chiét gwong sen

D6 am cua cao chiét guong sen duoc xac dinh bang phuong phap mat khéi lwong do
1am kho theo Dugc dién Viét Nam V (2017). M6t lugng chinh xac 1,00 gam cao chiét dem can
cho vao gidy bac, sau d6 dit vao ti siy va tién hanh say & nhiét d6 105 °C trong 60 phut. Cao
sau sdy dugc dé ngudi ¢ nhiét do phong va can khéi lugng. Lap lai twong tu nhiéu l1an véi thoi
gian sdy 60 phut dén khi su chénh l1éch khoi luong giita hai 1an say khong vuot qua 0,5 mg
(BOY té.,2017). B6 4m x (%) cua cao chiét duoc x4c dinh theo cong thirc:

%) =2"2x100.

Trong do:

p 1a khdi lugng cao chiét trude khi sdy (g);
a la khéi lugng cao chiét sau khi sdy (g).
2.2.5. Xac dinh hiéu sudt chiét cao

Tién hanh dun hoi lwu hdn hgp gdm 20 gam bot guong sen vo1 400 mL dung m6i Et 70
%, O nhi¢t do 60 °C trong thoi gian 90 phut. Sau khi thoi gian két thic, hon hop thu duoc dem
loc qua giay loc nham tach dich chiét va ba guong sen. Quy trinh dugc 1dp lai 2 lan tiép theo,
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trén cing bi guong sen voi 400 mL dung méi Et 70 %. Dich chiét cua ba 1an duoc gop chung
va dem ¢6 quay ¢ nhiét d6 50 °C cho dén khi thu dugc cao chiét dang sanh dic. Hiéu suat chiét
cao duogc tinh dya vao ti 1€ gitra khdi luong cao chiét thu duoc so véi khdi luwgng bot nguyén
liéu, theo cong thire sau:

H= M eao chiér x 100.

Myguyén liéu
2.2.6. Khao sat dung moi hoa tan cao chiet

Céan chinh xac 0,1 gam cao chiét duge hoa tan 1an lugt vao 10 mL cac dung méi khac
nhau gf)m nudc cat, Et 20 %, Et 40 %, Et 60 %, Et 80 % va Et 96 %. Mdi hdn hop cao chiét
voi timg dung méi dugc xur ly bang siéu am trong 5 phut nham tang hiéu qua hoa tan. Tur do,
tién hanh quan sat va so sanh mirc do hoa tan giita cac dung mdi dé xac dinh dung méi phu
hop nhét cho qua trinh hoa tan cao chiét.

2.2.7. Khdo sat nong dé hdp phu

Hoa tan lugng cao chiét gwong sen trong dung méi Et 80 % theo ti 1¢ twong tmg dé dung
dich miu c6 ndng d6 1an luot 12 500, 1.000, 2.000, 3.000, 4.000, 5.000, 7.500, 10.000 va 15.000
ppm. Mdi mau dung dich (20 mL) dwoc chuyén vao dng ly tim 50 mL chira 1,0 gam nhua héap
phu da xir Iy. Qua trinh hap phu duoc tién hanh trong may lic tron ¢ toc do 150 vong/phit
trong 360 phit. Dung dich mau sau hip phu dwoc phan tich UV — Vis va so sanh dé danh gia
hiéu qua hép phu giira cac ndng d6 khao sat

2.2.8. Khdo sat thoi gian hdp phu

Dung dich mau v6i nong do sau khao sat duge hap phu véi cac moc thoi gian 10 phut,
20 phut, 30 phut, 60 phut, 90 phut, 120 phat, 180 phit, 240 phut va 360 phut, toc do lic 150
vong/phit. Sau moi moc thoi gian, mau duoc 14y ra va ndng do chat con lai trong dung dich
mau duoc phén tich UV — Vis dé danh gia hiéu qua hap phu.

Kha ning hip phu duoc tinh theo cong thirc sau:

_(C,-O)F7,
- :

Trong do:

q 1a kha nang hap phu (mg/g);

C, 1a néng do dich chiét ban dau (ppm);

C 1a ndng d6 dich chiét sau hap phu (ppm);
F 1a d6 pha loang;

V., 1a thé tich dich chiét khi hdp phu (L);
W 1a khéi lugng nhya (g).

Ti 1& hip phu duoc tinh theo cong thirc sau:

Ti 16 hp phu (%) = % %100,

Trong do:
C, 14 ndng d6 dich chiét ban dau (ppm);
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C 14 ndng d6 dich chiét sau hap phu (ppm).
2.2.9. Khdo sat dung méi gidi hap
Phan nhya sau hip phu duoc tién hanh giai hép v6i cac dung méi: nude cat, Et 20 %,

Et 40 %, Et 60 %, Et 80 % va Et 96 % trong ong ly tim 50 mL, dit vao may lic tron va thiét
lap diéu kién giai hip véi thoi gian 240 phut, téc d6 lic 150 vong/phit.

2.2.10. Khdo sdt thoi gian gidi hdp
Nhura sau hip phu duoc tién hanh giai hip v6i ndng d6 dung méi thich hop trong cac
mdc thoi gian 10 phit, 20 phut, 30 phut, 60 phut, 90 phut, 120 phut, 180 phut va 240 phit, toc
do lac 150 vong/phut. Sau moi mdc thoi gian, mau duoc ldy ra 500 pl va nong do chat con lai
trong dung dich mau dugc phan tich UV — Vis dé danh gia hiéu qua giai hap.
Kha ning giai hip duoc tinh theo cong thirc sau:
_ CJV,F
(C,—CW

x100.

Trong do6:

D 1a kha ning giai hap (%);

Co, C, Cq: 1an luot 1a né)ng d6 dich chiét ban dau, sau hép phu va sau giai hép (ppm);
F 1a d0 pha loang;

Vg 1a thé tich dich chiét khi giai hap (L);

W 1a khéi lugng nhya hép phu (g).

2.2.11. Panh gia khd nang lam giau polyphenol

Ham luong polyphenol trong cao chiét sau qua trinh lam giau dwoc xac dinh theo
phuong phap st dung thuoc thir Folin-Ciocalteu da néu tai muc 2.2.3. Thong qua do, hiéu qua
lam giau polyphenol dugc danh gia.

2.2.12. Xir Iy 56 liéu

Tht ca cac Kkét qua dugc thyc hién lap laj ba lér} nhﬁm dam bao do tin cay. Két qua thu
duoc xtr Iy thong ké va tinh gia tri trung binh bang phan mém Microsoft Excel d€ phan tich va
so sanh.

3. Két qua thio luin

3.1. Panh gia ham hrgng polyphenol trong cao chiét

Két qua dinh lugng cho thiy ham luong polyphenol tong trong cao chiét guwong sen dat
566,28 £5,49 mg GAE/g, két qua nay tuong ddng voi nghién ctru trude d6 (Pang & cs. ,2023).
Pay 1a mdt chi s0 cao so voi nhleu nguyén dugc liéu phé bién, cho thiy guong sen — vbn 1a
phu pham néng nghiép — cd tiém ning 16n 1am ngudn ‘nguyén ligu sinh hoc gia tri. Két qua nay
dong thoi khang dinh tinh hiu qua ctia quy trinh chiét sir dung Et 70 % — mot dung moi phan
cuc, than thién voi moi truong va an toan trong viée thu nhan cac hop chit polyphenol. Ham
lwong polyphenol cao 1a didu kién tién quyét dé dam bao hiéu qua cua cac bude hap phu — giai
hap sau nay.

3.2. D¢ Am ctia cao chiét gwong sen

Cao chiét thu duoc c6 dd 4m 8,00 + 0,25 %, thép hon dang ké so voi nguyén li€u ban
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déu (11,42 + 0,76 %). Mirc do am ndy dat yéu cau theo Duoc dién Viét Nam V (2017), phi
hop d¢€ bao quan cao chiét trong thoi gian dai va dam bao 6n dinh hoat chat, dac biét 1a cac
hop chat dé oxy hoa nhu polyphenol.

Bang 1. P§ 4m ciia gwong sen

Bot gwong sen Cao guong sen

P Am (%) 11,42+ 0,76 8,00 + 0,25
3.3. Hiéu suit chiét cao
Hiéu sudt chiét cao: H= s x 100 = 22208 = 98 745 9

Mpguyén ligu

Qua trinh chiét xuit dugc thuc hién bang cach sir dung 20 gam bot guwong sen v6i Et 70
%, trong ba 1an dun hoi luu lién tiép, mdi lan 90 phit, & nhiét ¢ 60 °C. Phan dich chiét sau
chiét xuat, dem c6 quay va thu duoc 5,649 gam cao chiét. Tir 46, x4c dinh dugc hiéu suat chiét
dat 28,245 % (tinh trén khdi luong kho), phan anh ning suit thu nhan hoat chét cao tir qua
trinh chiét xuat bang hé thong dun hdi luu. Viéc dat dugc hidu sudt nay cho thy ty 18 dung
moi, thoi gian va nhiét do chiét da dugc téi wu & mirc hop 1y, khong gay thét thoat déang ké
hoat chét trong qua trinh thu nhan dich chiét.

3.4. Lua chon dung méi hoa tan

Qua két qua khao sat kha ning hoa tan cua cao chiét véi dung moi nudc va Et & cac
ndng d6 khac nhau cho thiy Et 80% la dung méi phu hop nhat, v6i kha ning hoa tan gan nhu
hoan toan va khong quan sat thiy hién twong ling cin sau qué trinh siéu 4m. Pay 1a diéu c6
thé 1y giai chat tan phan cuc c6 xu hudng tan trong dung méi phan cuc va nguoc lai, cic
polyphenol c6 d6 phan cuc twong thich tot véi dung méi phan cyc nhu Et 80 %. Do d6, ethanol
80 % di duoc lya chon lam dung méi phtt hop dé hoa tan cao chiét trong cac thi nghiém hap
phu tiép theo.

= — ——— —
Et 60 % Et 80 % Et 96 %
Hinh 2. Khi ning hoa tan cao chiét trong cic dung méi
3.5. Anh hwéng ndng do dich chiét dén khi ning hip phu

Két qua khao sat anh huong cua ndéng d¢ dich chiét dén do hap phu polyphenol trén
nhya D 101 cho thdy kha ning hap phu polyphenol cua nhya tang dan theo sy gia tang nong
d6 dich chiét va dat gid tri cao nhat tai nong do 10.000 ppm. Cu thé, & ndng dd nay, kha ning
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hap phu polyphenol 1a 19,17+ 0,56 mg/g, dong thoi ty 18 hap phu ciing c6 gia tri cao nhat véi
44 %. Tuy nhién, khi tiép tuc ting nong d6 dén 15.000 ppm, lugng polyphenol hap phu chi
tang nhe 1én 19,79 + 0,62 mg/g, ti 1¢ hap phu lai gidm con 36 %, cho thay qua trinh hap phu
¢ xu hudng dat trang thai bio hoa. Vi vay, c6 thé két luan rang ndng d6 10.000 ppm 1a diéu
kién tbi wu dé hidu suat hap phu polyphenol trén nhya D 101 cao nhat.

Bang 2. Anh hwéng cia nf”)ng do dich chiét dén kha nang hép phu polyphenol

Nong d9 (ppm) Khi ning hap phu (mg/g)  Til¢ hiap phu (%)

500 0,93 + 0,01 36
1.000 1,30 + 0,02 30
2.000 2,22 40,06 26
3.000 3,51 40,14 28
4.000 4,49 + 0,09 26
5.000 7,26 + 0,29 34
7.500 11,38 + 0,21 38
10.000 19,17 + 0,56 44
15.000 19,79 + 0,62 36

3.6. Lua chon thoi gian hip phu

Qua trinh khao sét thoi gian hdp phu polyphenol trén nhya D 101 cho thay kha nang hap
phu polyphenol ting nhanh trong 30 phat dau tién va dat gia tri cao nhat tai thoi diém 30 phut
voi 20,53 £ 0,66 mg/g. Viéc dat gia tri hép phu cao nhét tai 30 phut co thé duogc 1y giai boi dac
tinh cau trac ciia nhya D 101 — mot loai nhya xép khong phan cyc voi dién tich bé mit 16m,
gilp qua trinh hap phu d1en ra nhanh chong, dong thoi do sy ¢6 sin cua nhiéu vj tri hap phu
tréng trén bé mat nhya va ndng d6 dung dich chiét 16n. Tir 30 dén 360 phut, kha nang hap phu
thay d6i khong déng ké, tham chi c6 xu hudng giam nhe & cac thoi diém 60, 90, 120 va 180
phat. Bidu d6 cho thiy, qua trinh hip phu gan dat trang thai can bang, khi sé luong vi tri hap
phu trng giam va lyc day dong hoc trd nén it uu thé hon. Do d6, 30 phat duoc xac dinh la
thoi diém ti wu cho qué trinh hap phu polyphenol, vira dam bao hiéu suat cao va vira tiét kiém
thoi gian.

25
c, 20 20,86 20,67
£ 20 18,1
. ot
_E 1_6;2/
a 15
\(N
=
=]
& 10
=
R
=
% s
0
10 20 30 60 90 120 180 240 360
Thoi gian hip phu (phut)

Hinh 3. Anh hwdéng cia thoi gian dén kha nang hﬁp phu polyphenol
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Bang 3. Anh hudng ciia thoi gian dén kha ning hap phu polyphenol

Thoi gian (phut)  Kha ning hap phu (mg/g)

10 16,20 + 0,43
20 18,10 £ 0,77
30 20,53 £ 0,66
60 20,07 £+ 0,64
90 19,40 £+ 0,24
120 19,36+ 0,48
180 20,03 £ 0,80
240 20,86 + 0,49
360 20,67 £ 0,53

3.7. Lua chon dung mdi giai hap

Trong nghién ctru ndy, kha ning giai hp tang dan theo nong do Et, voi dung méi nude
chi dat 12 %, trong khi Et 96 % cho hi¢u qua cao nhét, dat 85 %. Diéu nay cho théy, kha nang
giai hap phu thudc vao sy twong thich gitra 6 phan cuc cta dung méi va hoat chat co trong
cao chiét. O ndng d6 Et thip (20 — 60 %), kha ning giai hip con han ché do tuong tac giita
polyphenol va nhwa chua bi pha v& hiéu qua. Khi nong do Et tang, d6 phan cyc dung moi
giam, dan dén kha nang hoa tan va giai phong polyphenol t6t hon. Vi vay, Et 96 % duoc xac
dinh 12 dung moi giai hap t6i wu trong diéu kién khao sat.

Bang 4. Kha giai hip ciia mdt s6 dung mai

Dung mdi Kha niing giai hap (%)
Nudc 12
Et 20 % 26
Et 40 % 49
Et 60 % 69
Et 80 % 72
Et 96 % 85
~ 90 85
J _OJ
é 80 P 72
70 — ]
= 60 I
R
Bb 50
&0 40
)g 30 26
:cé 20 12
Z 10
.
0 20 40 60 80 96
Ti 1€ ethanol (%)

Hinh 4. Khi ning giai hip polyphenol ciia mjt s6 dung méi
3.8. Lua chon thoi gian giai hap

Qua trinh giai hip duoc khao sat trong thoi gian 4 gio, v6i cac moc thoi gian duoc thiét
lap tai 10, 20, 30, 60, 90, 120, 180 va 240 phut. Két qua cho thay Et 96 % dat hi€u qua giai
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hép polyphenol tbi wu tai thoi diém 30 phit, véi hidu suat dat khoang 91 %.

Qua trinh giai hap dién ra nhanh trong 30 phut dau phan anh sy khuéch tan manh do sy
chénh 1éch néng d6 ban dau cao. Sau 30 phut, kha nang giai hap khong ting va c6 xu hudng
dao dong nhe, tham chi giam con 86 % & 240 phiit, cho thdy qua trinh giai hip dat trang thai
c4n bang. Nhom nghién ciru quyét dinh chon 30 phut 1a thoi gian giai hap thich hop, vira higu
qué vira tiét kiém thoi gian.

100
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Hinh 5. Anh hwéng ciia thoi gian dén kha ning giai hap polyphenol
3.9. Ham luwgng polyphenol sau khi xir Iy qua nhyua D 101

Cao chiét tir guong sen thu dugc qua quy trinh chiét xudt ban déu chira ham lugng
polyphenol dat 566,28 mg GAE/g. Qua qua trinh khao sat va ting dung cac diéu kién t6i vu
vao quy trinh xtr 1y cao chiét gwong sen bang nhwa D 101, ham luong polyphenol trong cao
sau lam giau dat 676,78 mg GAE/g, tang 110,5 + 0,71 mg GAE/g so vdi cao chiét ban dau.
Két qua cho thay qua trinh tdi wu hoa da gbp phan nang cao hiéu qua lam giau polyphenol
trong cao chiét tir guong sen.

Sy gia ting ham lugng polyphenol sau qua trinh lam giau khéng chi khiang dinh tinh
hi€u qua cua phuong phap duogc ap dung ma con mé ra tiém nang umg dung rong réi cua cao
guong sen lam giau trong cac linh vuc dugce phim, thyc phdm chuc ning va my pham, noi
ham lugng céc hop chit chéng oxy hoa va co hoat tinh sinh hoc cao 1a mot yéu td quan trong.

4. Két luan

Qua cac khao sat vé kha nang hap phu nhya D 101, ¢6 thé thiy dugc D 101 ¢ kha ning
hap phu kha t6t polyphenol. Hién tai, lam giau cac hoat chit trong guong sen bang nhya D
101 1a mot phuong phap ¢ nhicu wu diém dé loai bo dugc cac tap chat va giir lai cac hoat chat
¢ loi trong guong sen.

Bén canh d6, nhia D 101 c6 thé tai sir dung, bao vé mdi trudng va quy trinh 1am giau
cac hoat chat kha don gian. Tuy nhién dé co6 thé lya chon céac di€u kién hap phu va giai hap
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cho két qua ti wu nhét can c6 nhiéu khao sat vé cac yéu té anh hudng dén qua trinh 1am giau
hoat chat ciia nhwa D 101.

Loi cam on: Nghién ctru nay duoc hd tro boi dé tai ma s SPD2024.02.12.
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