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Tom tat

V6 hat sen la phan phu phdm ciia qud trinh gia céng hat sen, thuong bi bé di hodc phoi
khé dimng lam chat dot. Polyphenol la nhém hop chat c¢é déc tinh khang oxy héa, cé tic dung
béo vé té bao khéi sy ton thuong do cac gé'c tu do, ...da dwoc tim thdy trong vo hat sen. Voi
mong muén nang cao ham lwong polyphenol tong trong cao chiét vo hat sen, dong thoi tin
dung dieoc nguon diwoc lidu thién nhién trong viéc phong chong bénh can phdi cé6 mot phwong
phap lam giau hoat chdt hiéu qua. Hién nay, nhya macroporous da va dang thu hut sy chi y
rong rai nho tiém ndng g dung trong cac qud trinh hdp phu, phéan lgp hay tinh ché céc hop
chdt c6 hoat tinh sinh hoc nhw phenolic, alkaloid, flavonoid, tannin, saponin....tir cao chiét
thwc vat. Vi quy trinh thuc hién va van hanh don gian, chi phi thap, khéng sik dung dung moi
ddc hai, ¢6 thé tdi sir dung thi viéc lam giau polyphenol bang nhiwa macroporous la mot phirong
an kha thi. Trong bai bao ndy da danh gida mot so yeéu to danh hwong dén qud trinh lam gidu
polyphenol bang nhia macroporous. Két qud cho thdy rang nhwa HPD 750 ¢6 kha nang hdp
phu va giai hdp lan lwot 1a 18,96 + 0,16 mg/g va 68,56 + 1,28 % tuong ing voi cac diéu kién:
nong dé cao chiét 5.000 ppm, thoi gian hdp phu 30 phit, dung méi gidi hdp ethanol 96% va
thoi gian gidi hdp 180 phut. Ham lieong polyphenol trong cao chiét triede va sau khi tién hanh
lam giau da dwoc xac dinh cho gia tri lan luot 16 363,89 + 6,27 va 517,48 + 4,73 mg GAE/g
cao chiét. Tir két qua nay cé thé thdy phicong phdp lam gidu polyphenol bang nhia
macroporous la hi¢u qud.
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Abstract

The lotus seed epicarp is a byproduct of lotus seed processing, mostly discarded or dried
for use as fuel. Polyphenols, a group of compounds with antioxidant properties that protect
cells from damage caused by free radicals, have been found in the lotus seed epicarp. An
effective enrichment method is required to enhance the total polyphenol content in lotus seed
epicarp extract while utilizing natural medicinal resources for disease prevention. Currently,
macroporous resins have been much concerned due to their potential applications in the
adsorption, isolation and purification of bioactive compounds such as phenolics, alkaloids,
flavonoids, tannins, and saponins from plant extracts. With a simple implementation and
operation process, low cost, avoidance of toxic solvents, and the ability to be reused, the
enrichment of polyphenols using macroporous resins is considered a feasible and promising
approach. This study evaluates several factors affecting the polyphenol enrichment process
using macroporous resin. The results show that HPD 750 resin exhibits good adsorption and
desorption capacities, with values of 18.96 + 0.16 mg/g and 68.56 = 1.28 %, respectively,
under the following conditions: extract concentration of 5,000 ppm, adsorption time of 30
minutes, desorption solvent of 96% ethanol, and desorption time of 180 minutes. The
polyphenol content in the extract before and after enrichment was determined to be 363.89 +
6.27 and 517.48 £4.73 mg GAE/g. From these results, it can be concluded that the polyphenol
enrichment method using macroporous resin is effective.

Keywords: Enrichment, lotus seed epicarp, macroporous, polyphenol.
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1. Pat van dé

Cay sen (Nelumbo nucifera Gaertn.) 1a loai thyc vat thuy sinh lau ndm, than ré, ¢6 hoa
thudc ho Nelumbonaceae (Tungmunnithum & cs., 2018). Cay sen 1a mot trong it thuc vat ma
cac bg phan déu duogc su dung, vira mang lai gia tri kinh té, gia tri vé trang tri, lam canh vira
duoc xem la mot nguén thdo dugc quy (Dhanarasu & Al-Hazimi, 2013). Hat sen c6 chira mét
loat cac hop chit nhu flavonoid, glycoside, phenolic, alkaloid,..., c6 tic dung khang oxy hda,
chdng béo phi, phong ngira cac bénh vé tim mach,...(Arooj & cs., 2021). L4 sen chira cac hop
chat alkaloid, flavonoids, polysaccharide c6 kha ning han ché bénh tiéu dudng, chong rdi loan
than kinh, chéng viém, chdng ung thu, bao vé gan,...(Wang & cs., 2021).

O nudc ta, sen duoc trong & nhiéu noi. Tai dia ban huyén Thap Muoi (Pong Thap) co
khoang 400 ha v6i nang suat binh quan hon 3 tin/ha, loi nhuan tir viéc trdng sen lai gap4-6
lan so voi trong lGa. San lugng thu hoach va gia cong hat sen hang nim véi nang sut 16n do
d6 lugng phu pham vo6 hat sen ciing nhiéu dang ké. Trong d6 vo hat sen dugc cho 13 c6 chira
mot lugng dang ké polyphenol (Shen & cs., 2019), mot nhom hop chit dugce tim thay nhiéu tir
cac loai thyc vat trong ty nhié€n, cé ddc tinh khang oxy hoa, c6 tac dung bao vé té bao khoi su
ton thuong do cac gdc ty do va di c6 nghién ciru cho rang polyphenol 1a chit khang oxy hoa
va chong ung thu ddy htra hen (Srdié-Raji¢ & Koni¢ Risti¢, 2016).

Hap phu 14 mot trong nhitng phuwong phap lam gidu hoat chat hiéu qua, giup so bo loai
b6 tap chat. Phuong phéap nay duoc 4p dung thanh cong trong viéc phan lap va lam giau cac
hop chét c6 hoat tinh sinh hoc nhu phenolic, flavonoid,...(Li & Chase, 2010). Hién nay, viéc
mg dung nhya macroporous trong viéc hip phu & nhiéu linh vuc khac nhau nhu chiét xuat
dugc liéu, cong nghé sinh hoc, y sinh ngay cang duoc quan tam va cha y (Mattiasson & cs.,
2009). Pi c6 khao sat vé viée lam giau polyphenol trén cay dau tam bang nhua Macroporous.
Cac loai nhua duogc khao sat gom c6: AB 8, ADS 17, HPD 100, D 101, DM 301. Két qua cho
thiy nhua HPD 100 c¢6 kha ning hdp phu va giai hép t6t nhat voi ti 16 thu hdi polyphenol dén
70% (Nguyen, 2021). Tuong tw vdi viéc lam giau ham luong tong flavonoid, polyphenol va
chat khang oxy hoa bang nhya hap phu macroporous trén 14 cua cdy c6 tén khoa hoc la
Newbouldia laevis cting cho két qua tot, sau qua trinh 1am giau ham luong polyphenol va
flavonoid tong 1an lugt tang tir 12% 1én 33% va 30% lén 74% (Francis Umeoguaju & cs.,
2023). Pdng thoi viée t6i vu hoa qué trinh 1am giau polyphenol tong tir chlét xuit ethanol ctia
14 6i (GEE) bang cach sir dung sau loai nhya hap phu macroporous bao gom ABS§,D 101, X
5, ADS 17, S 400 va AD 7. Két qua chi ra rang viéc xur 1y chiét xuat GEE bang nhua
macroporous AB 8 ¢ nong d6 15 mg GEE/g nhya, thoi gian hip phu 45 phit, thoi gian rira giai
40 phat va ndng do ethanol rira giai 50% di cai thién flavonoid va ndng d6 phenol ciia GEE
lan luot 14 2 va 2,5 1an. Kha nang loai bo gbc DPPH, kha niang khir sét cua huyét tvong (FRAP),
hoat tinh chng tan mau va chong peroxide hoa cuia cao chiét sau khi 1am giau duoc cai thién
so v6i chiét xuit tho lan luotla 1,5;1,6;1,4va 1,88 lan (Francis Umeoguaju & cs., 2023). O
két qua nghién ciru khac ciing cho thiy nhua D 101 ¢6 khé ning tinh ché cao 1én dén 51% khi
lam giau polyphenol tir sin pham phu tinh ché ngii céc (Wang & cs., 2019). Mt d6 lam giau
polyphenol trong vo hat phi bang nhwa macroporous ciing da duoc thuc hién. Trong nghién
clru ndy, ba loai nhya macroporous Amberlite dugc so sanh dé danh gia muc do lam giau
polyphenol thong qua co ché hip phu va giai hap. XAD 16 cho thay kha nang hap phu cao
nhét, véi ty 1& thu hoi 1a 87,7%. Ty 1¢ giai hap polyphenol cao nhat duoc quan sat thiy khi st
dung dung dich ethanol 70% véi toc d6 dong chay 1a 1,5 thé tich 16p/h (Seif Zadeh & Zeppa,
2022).

Viéc lam giau cdc hoat chat nhu polyphenol, flavonoid, alkaloid,... bang nhwa
macroporous v6i nhiéu | phuong phap khac nhau dé va dang dugce sur dung phd blen O ca trong
va ngoai nude. V6i mdi loai nhwa s& phu hop dé 1am giau cho nhitng nhém hop chit khac
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nhau, dé lya chon ra loai nhya phi hop cha yéu dua vao dic diém cua cao chiét thao duoc va
ddc tinh héa li ctia nhya hap phu. Thong qua cac két qua nghién ctru cho thdy viéc str dung
nhya macroporous dé 1am giau hoat chét ¢6 nhiéu wu diém nhu: thuan tién, van hanh don gian,

chi phi thap va khong str dung dung méi doc hai, d tai tao sau khi sir dung (Li & Chase, 2010;

Okay, 2000). Vi thé nhua macroporous dugc xem la mot phuong &n kha thi dung dé co lap va
tinh ché mét sb hop chat phenolic tir nhiéu loai dich chiét thuc vat (Che Zain & cs., 2020).

Trong nghién ciru nay, ching t6i tién hanh danh gia cac diéu kién anh huong dén kha
ning hip phy va kha nang giai hap polyphenol trén nhya macroporous. Dong thoi danh gia
ham lugng polyphenol tong ciia cao chiét trude va sau qua trinh lam giau.

2. Vit liéu va phuong phap
2.1. Nguyén li¢u

Cao vo hat sen dugc chiét xuat theo nghién ciru ctia nhom tac gia nghién ciru trudc do
(Pang, 2023). Nguyén liéu tho dugc thu mua vao thang 06 ndm 2024 ¢ co s¢ gia cong hat sen
tai huyén Cao Lanh, tinh Dong Thap. Mau thyc vat duoc dinh danh dua trén cac dac diém mo
ta hinh thai theo bo sach Cay c6 Viét Nam quyén III (Pham, 2003).

2.2. Héa chit va thiét bi
2.2.1. Hba chat

Ethanol (Et) 96% (Viét Nam), hydrochloric acid 36 — 38% (Trung Quéc), sodium
hydroxide > 96,0% (Trung Qudc), folin — ciocalteu (Trung Qudc), sodium carbonate > 98,0%
(Trung Qudc), gallic acid > 98,5% (Trung Qudc). Cac loai nhira bao gom H 103, DM 301, D
101, ADS 17, AB 8, HPD 100, HPD 722, HPD 750 (Trung Qudc).

2.2.2. Thiét bi

Hé théng dun hoi luu, bo ¢6 quay chan khong IKA WERKE RV06-ML, ta say UNB200
Memmert, bé siéu &m Elma S100, cAn phan tich Ohaus PA123, may lic tron Phoenix RS — OS
20, may do quang phd BK — S380 Biobase, micropipette Dragon Lab 100 — 1.000 L, may
khudy tir gia nhiét.

2.3. Phwong phap nghién ciru
2.3.1. Chiét cao vo hat sen

Vo hat sen sau khi dugc thu mua thi loai bo phan bi hu, rira sach, phoi khé. Sau do xay
nhuyén thu dugc nguyén li€u bot vé hat sen. Voi mdi 1an chiét xudt, bot vo hat sen duoc dun
hi luu trong ethanol 70% (ti 1¢ 1:20 w/v) véi thoi gian 90 phut, nhiét d6 60°C, 1ap lai 3 lan.
Dich chiét tién hanh c6 quay dudi dung méi thu dugc cao chiét ethanol vé hat sen (Ping,
2023). Cao chiét dugc bao quan trong ti lanh & 4°C.

2.3.2. Hoat hoa nhua

Muc dich cua viéc hoat héa nhya trude khi st dung la dé loai bo tap cht, luong hoa
chat du thira va kich hoat cac nhom chirc trén bé mit giup tang cuong kha nang hap phu, tang
do tin cdy trong qua trinh st dung. Ngdm nhya trong ethanol 96%, sau 24 gio ria bang nude
cat Tién hanh ngdm nhya trong dung dich NaOH 1,0 mol.L™' trong 6 gid va rira bang nuoc
cit dén pH = 7. Sau d6 lai ngdm vé6i dung dich HCI 1,0 mol.L™! trong 6 gio thi rira bang nuéc
cat dén moi truong trung tinh. Nhya sau qua trinh rira tién hanh siy & 60°C trong 48 gid. Trudc
khi sir dung, can ngdm nhua trong ethanol 80%, 2 gid. Sau do6 loc va sir dung cho quy trinh
tiép theo.
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Bang 1. M{t so thong so vat ly va dic diem cia cac loai nhua

Diéntichbé  Puongkinh16 x6p  Puong kinh

Nhya mat (m%/g) trung binh (A) hat (mm) Phan cye

AB 8 480 — 520 130 — 140 0,30—-1,25  Yéucuc

ADS 17 90 - 150 200 - 300 0,30 -1,25 Trung cuc

D 101 400 — 600 100 - 120 0,20 -0,60  Khong phan cuc
DM 301 >330 130-170 0,30-1,25 Trung cyc

HPD 100 650 — 700 85-90 0,30—-1,20  Khong phan cuc
HPD 722 485 —-530 130 — 140 0,30 - 1,25 Yéu cuc

HPD 750 650 — 700 85-90 0,30 - 1,20 Trung cyc

H 103 900 — 1100 84 - 94 0,30-1,25 Khong phan cuc

Nguon: (Chen & cs., 2018; Wang & cs., 2014; Yang & cs., 2014).
2.3.3. Xéc dinh @6 am

D6 4m cua cao chiét dugc xac dinh bang phuong phap mat khéi lugng do lam kho theo
Dugc dlen Viét Nam c6 hi¢u chinh, su giam khoi lugng ctia mau thir biéu thi bang phan tram
khi tién hanh lam kho trong tu say & diéu kién nhiét do xac dinh (Hoi dong Duoc dién Viét
Nam, 2017). Can chinh xac 1,0 g cao chiét, sau d6 séy o nhiét d6 100°C trong td séy cho dén
khi khéi lwong khong doi, tir d6 xac dinh dugc do am.

2.3.4. Pinh heong polyphenol bang phwong phdp so mau (Phwong phdp Folin —
Ciocalteau)

Ham luong polyphenol dugce xac dinh bing phuong phap cia Singleton va cong su
(1999) ¢6 hiéu chinh. Qua trinh tién hanh trong diéu kién tranh anh sang. Hon hop phan tng
gdm 200 pL dich chiét tac dung véi 2,5 mL dung dich thudc thir Folin — Ciocalteu 10%. U
khoang 5 phut, sau d6 thém vao hdn hop 2,0 mL dung dich Na,CO3 10%. U hdn hop 30 — 40
phut trong bong tdi, sau d6 do mat dd quang & budc song 756 nm. Dya trén phuong trinh
dudng chuan ciia gallic acid, tir &6 xac dinh ham lugng ctia polyphenol trong cao chiét vo hat
sen (Singleton & cs., 1999).

2.3.5. Khao sat kha nang hcfp phu va gidi hdb hoat chat ciia mét logi nhwea

MGdi loai nhya c6 dic diém va thong s vat 1y khac nhau, nén kha ning hap phu va giai
hép ddi voi tung dbi tuong cao chiét thao duogc cling khac nhau. Pé lua chon duoc loai nhua
phu hop cho qué trinh hip phu va giai hip polyphenol trong cao chiét v hat sen. Nhém nghién
ctru da tién hanh khéo sat tam loai nhya macroporous bao gf”)m: ADS 17, DM 301, AB 8, D
101, HPD 100, HPD 722 va HPD 750.
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Nhya
—— Ethanol 80%, 2 gio
Nhua udt
Hép phu 360 phut
Lic tron 150 vong/phut
Loc
I
| |
Dung dich Nhua
| _ Giai hap 240 phut
UV —vis — Ethanol 96%
L Polyphenol téng Lac 150 vong/phut

(Sau hép phu) Loc

Dung dich Nhua

UV —vis

L Dinh luong polyphenol tong
(Sau giai hip)

Hinh 1. Quy trinh hép phu va giai hip trén nhya macroporous
2.3.6. Khao sat dung méi hoa tan cao chiét vo hat sen

C6 nhiéu loai dung méi c6 kha ning hoa tan cao chiét, nhung can lya chon loai dung
mai toi wu dé dat hidu qua hoa tan cao nhat. O thi nghiém khao sat ndy, cac dung méi duoc lua
chon dé sir dung bao gém: nudc cit, ethanol 20%, ethanol 40%, ethanol 60%, ethanol 80% va
ethanol 96%. Quy trinh khéo sat tién hanh véi ti 1 cao chiét va dung méi 1a 1:200, sau do tién
hanh siéu am trong 5 phut va so sanh d6 hoa tan cao chiét cua timg loai dung méi khac nhau
dé x4c dinh dung méi phu hop nhat.

2.3.7. Khao sat cdc yéu to anh hwong dén kha nang hap phu
a. Khdo sat anh hwéng ciia nong do

Chuén bi dung dich cao chiét c6 nong do lan lugt 1a 500; 1.000; 2.000; 3.000; 4.000;
5.000 va 7.500 ppm. Qua trinh khao sat sir dung 1 gam nhua wét hip phu véi 20 mL dich chiét
v6i ddy ndng d6 twong tmg nhu trén trong 360 phut, & nhiét d6 25°C véi toe d lic tron 1a 150
vong/phut. Sau qua trinh hip phu, giit lai dich chiét dé phan tich.

b. Khao sdt anh hwong cua thoi gian

Khi da lya chon ndng d6 phu hop, tién hanh danh gia kha ning hip phu theo thoi gian.
MObi mau thuc hién hép phu 1 gam nhya da hoat héa voi 20 mL dich chiét. Sau méi méc thoi
gian 30; 60; 90; 120 va 180 phut thi tién hanh loc mau, thu dugc dung dich sau hap phu. Tién
hanh phan tich dénh gia kha ning hap phu.
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2.3.8. Khado sdt cdc yéu té anh hwong dén kha nang gidi hdp
a. Khao sat anh huong cua dung moi

Chuéan bj dich chiét va tién hanh qua trinh hip phu véi cac diéu kién da duoc khao sat.
Qué trinh hip phy két thiic, loc tich phan dich chiét va nhya. Phan nhya vira thu dugc giai hap
v6i cac dung moi khac nhau bao gém nudce, ethanol 20%; 40%; 60%; 80% va 96% trong 240
phut (méy lac, 150 vong/phut). Ti I¢ nhya va dung moi l1a 1:20. Sau do, loc va gitr phﬁn dich
chiét dé phan tich.

b. Khao sat anh huong cua thoi gian

Thuc hién qua trinh hép phu theo cac diéu kién d3 khéo sat. Nhya sau khi loc, dem giai
hap voi dung méi thich hop da lya chon va tién hanh danh gia kha ning giai hap theo thoi
gian. Cac mau dugc hap phy véi ti 16 1 gam nhya da hoat hoa véi 20 mL dung méi. Cac moc
thoi gian khao sat g@)m 15; 30; 60; 90; 120; 180 va 240 phut. Tién hanh loc mau, thu dugc
dung dich chiét va dem phan tich.

2.3.9. Panh gid ham leong polyphenol tong sau khi lam gidu

Cao chiét thu dugc sau qua trinh lam giau trong diéu kién di khao sat s& duoc dinh
lugng polyphenol téng theo phu'ong phap Folin — Ciocalteau. Khi da xac dinh dugc ham luong
phenol téng trong cao 1am giau, s& tién hanh so sanh voi ham lwong polyphenol trong cao chiét
ban dau.

2.3.10. Xur Iy 56 liéu

Céc phép thyc nghiém dugc thuc hién 1p lai ba lan va két qua dugc biéu thi bang gia
tri trung binh + d6 1éch chuan. Dir liéu cta két qua dugc phan tich chi tiét vai cong cu Microsoft
Excel.

3. Théo luan két qua

3.1. Ham lwgng polyphenol trong cao chiét

Gallic acid 1a mot acid hiru co thugc nhém polyphenol. Phuong trinh tuyén tinh coa

gallic acid 1a y = 183x — 7,8626 (R? = 0,9992), trong d6 truc y twong tmg ndng do chét chuan
galic acid, truc x twong tng gia tri ¢ hip thu quang (Abs).

500 -
- y=183x-7,8626
£ 400 R>=0,9992
&
&
S 300 A
=
)
&
< 200 -
e
L]
4

0® , . . r ]
0 0,5 1 1,5 2 2,5
Mait dé quang (Abs)

Hinh 2. Puong tuyén tinh gallic acid chuin

Thyc hién quy trinh dinh luong polyphenol bang phuong phéap Folin — Ciocalteau. Két
qua cho thay ham lugng polyphenol téng trong cao chiét vo hat sen 12 363,89 + 6,27 mg GAE/g
cao chiét. Két qua pht hop véi két qua cua cong trinh ctia nhom tac gia nghién ciru trude d6
(bang, 2023).
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3.2. D6 am cta cao chiet

Do 4m 1a mot thong sb quan trong trong viéc danh gia chét luong mau. Bé xac dinh do
Am cta cao vo hat sen, tién hanh nhu sau: Can chinh xac 1,00 gam cao chiét dat trong tu séy
& nhiét d6 100°C cho dén khi khéi lwong khong dbi. Két qua cudi cung cho thiy khéi lwong
cao con lai 13 0,92 gam. Tir 6, d6 4m cua cao chiét duoc xac dinh 14 8,7%. D6 am (x %) cua
cao chiét duoc tinh theo cong thirc sau:

p—a
x(%): TX 100

Trong do:
p 1 khéi lugng cao trude khi siy (gam)
a 1 khéi luong cao sau khi sdy (gam)

Véi cao chiét vo hat sen ch do 4m la 837% dat tiéu chuén vé do 4m khong qua 12,0%
theo Dugc dién Viét Nam (Hoi dong Duoc dién Viét Nam, 2017).

3.3. Dung mai hoa tan cao chiét

Khi khao sat cac loai dung moi gém nudc cét,, ethanol 20%, ethanol 40%, ethanol 60%,
ethanol 80% va ethanol 96% thi ethanol 80% cho thay kha nang hoa tan cao chiét tot nhat, gan

nhu hoan tqz‘m. Do do, ethanol 80% duogc lya chon lam dung méi hoa tan cao chiét dé tién hanh
qué trinh hap phu.

Nuwée cat

Et 60% Et 80% Et96%
Hinh 3. Mitc 9 hoa tan ciia cao chiét trong cic dung méi
3.4. Kha niing hip phu va giai hip ciia mét s6 loai nhua

Két qua thé hién ¢ Bang 2 cho thdy ddi véi polyphenol trong cao vé hat sen, nhira HPD
750 c6 kha ning hap phuy t6t nhit 1a 18,60 + 1,12 mg/g. Do giai hap cua cac loai nhya khong
¢6 su chénh léch qua nhiéu. Tuy nhién, nhya HPD 750 cho kha ning gidi hip cao hon cac loai
nhya khac, véi d6 giai hap 1a 49,33 + 2,79 %.

Bing 2. Kha niing hip phu va giai hip polyphenol trén mjt so loai nhya

Kha ning hip Kha nédng
phu (mg/g) giai hap (%)

AB 8 17,08 + 1,49 35,08 £ 1,96

H 103 11,43 £3,26 38,80 £ 4,42
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D 101 11,37 £ 3,03 38,35+ 2,61
ADS 17 9,16 £2,20 44,15 +£2,06
DM 301 10,95+ 2,11 40,86 £ 1,78
HPD 100  13,21+0,34 45,93 £ 1,65
HPD 722 16,77+ 0,37 44,74 £ 1,83
HPD 750 18,60+ 1,12 49,33 £2,79

Theo dic tinh héa 1y ctia tdm loai nhya duoc thé hién & Bang 1 va két qua thyc nghiém
0 Bang 2, kha nang héap phu polyphenol khong chi lién quan dén dién tich bé mat va duong
kinh 16 xdp ma hiéu qua hap phu con lién quan den do phan cyc cua nhya. Su hap phu
polyphenol cua nhua macroporous khong chi la do su gin két ctia phan tir dugc hinh thanh boi
cau truc cia 16 xop va dién tich bé mat ma con c¢o thé do sy khuéch tan ciia twong tic van der
Waals gitra chat hap phu va polyphenol. Yang va cong su ciing di khao sat nhya dé 1am giau
vindoline, catharanthine va vinblastine tir cdy dira can Madagascar va chimg minh rang HPD
750 c6 kha nang hip phu va giai hap tot nhat (Yang & cs., 2022).

Nhom nghién ciru nhan thiy HPD 750 1a loai nhya thich hop cho qua trinh lam giau
polyphenol trong cao chlet vo hat sen. Tuy nhién dé c6 thé lya chon cac dleu kién hap phu va
giai hap cho két qua toi wu nhét can tién hanh nhiéu khao sat vé cac yéu té anh huong dén qua
trinh lam giau hoat chat.

3.5. Anh hwéng ciia ndng dd dén kha ning hip phu

Qua trinh khao sat dugce thyc hién voi day nong do dich chiét tir 500~7.500 ppm nhim
danh gia anh huong cua ndng d6 dau vao dén hiéu qua hép phu polyphenol trén nhya HPD
750. Két qua dugc thé hién ¢ Hinh 4 va Bang 3 cho thdy kha ning hip phu (mg polyphenol/g
nhya) c6 xu hudng tang ty 1€ thuén voi nong do dung dich trong khoang tir 500-5.000 ppm.

25 1
19,18 18,9

Pj hip phy (mg/g)
s o 8

W

0

0 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000
Nong d (ppm)

Hinh 4. Khi ning hip phu polyphenol & cac ndng dd khac nhau

Cu thé, khi nong d¢ dich chiét ting tir 500 ppm 1én 5.000 ppm, lwong polyphenol hip
phu tang trr 1,91 + 0,21 mg/g 1én 19,18 + 0,24 mg/g. Sy gia tang nay phan anh hién tuong tang
gradient nong do giira pha 16ng va pha ran, tir 6 lam tang dong luc khuéch tan polyphenol tur
dung dich dén bé mit nhya, gitp qua trinh hap phu dién ra hiéu qua hon. Tuy nhién, tai nong
d6 7.500 ppm, lugng polyphenol hap phu dat 18,90 + 0,85 mg/g, twong dwong véi gia tri tai
5.000 ppm. Diéu nay cho thiy tai ndng d6 cao, bé mat nhwra dd gan dat trang thai bdo hoa, cac
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vi tri hap phu sin co bi chiém gan hét, dan dén hiéu suit hap phu khong con tang dang ké. Do
d6, ndng d6 5.000 ppm dugc chon dé tién hanh khao sat cac bude tiép theo.

Bang 3. Kha niang hap phu polyphenol & cac nong d¢ khac nhau

Nong @  Kha niing hip phu (mg/g)

500 1,91 £0,21
1.000 7,17£0,11
2.000 10,10+ 0,42
3.000 12,14 £ 0,38
4.000 16,50 + 0,35
5.000 19,18+ 0,24
7.500 18,90 + 0,85

3.6. Anh hwéng ciia thoi gian dén kha ning hap phu

Véi noéng d6 5.000 ppm va tién hanh khao sat & cac mdc thoi gian tir 30 — 180 phut. Két
qua cho thiy kha ning hap phu & cac méc thoi gian twong ddi nhur nhau, dé téi wu héa cho quéa
trinh hap phu thi thoi gian dugc chon 1a 30 phut. Tai thoi diém 30 phit thi qua trinh hip phu
dat trang thai can bang dong. Pac diém nay co thé dugc giai thich dya trén ciu trac vat liéu 1a
nhya HPD 750 ¢6 dién tich bé mat 16m, hé théng mao quan phat trién tt va kich thudc 15 xép
phit hop véi kich thude phéan tir polyphenol, tir d6 thuc ddy qua trinh khuéch tan bé mat va hap
phu dién ra nhanh. Két qua cho thiy nhan HPD 750 c6 kha ning hip phu nhanh, giup tiét kiém
thoi gian hip phu.

20 1

—_ —_
5] (=)}
1 1

P hip phy (mg/g)
o0

0 30 60 9 120 150 180 210
Thoi gian (phut)
Hinh 5. Khi ning hip phu polyphenol theo thoi gian
3.7. Anh huwéng ciia dung méi dén kha niing giai hip

Khi lya chon dung méi giai hip ngoai viéc xem xét vé kha ning giai hap con xét vé khia
canh an toan d6i véi con ngudi va méi trudng, dung moi xanh nhu ethanol va nude 14 nhitng
lwa chon dugc wu tién sir dung 1am dung dich giai hdp. Qua trinh khao sat cac loai dung moéi
giai hép gém nudc, ethanol 20%, ethanol 40%, ethanol 60%, ethanol 80% va ethanol 96%.
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Ty 1¢ giai hap polyphenol trén nhya HPD 750 dbi véi cac loai dung méi khac nhau duge
trinh bay & Hinh 6. Két qua cho thiy phan tram giai hip ting dan khi ndong d6 ethanol ting.
Ethanol 96% c6 kha nang giai hép cao nhat 1a 96,64 + 0,94% do d6 duoc lua chon lam dung
moi giai hap.

100 - 96,64

w | 7834 8210 8472
60 -

40 | 33,52

50 | 13,91

0 _

Nude Et20% Et 40% Et 60% Et 80% Et 96%

Dung méi

Kha ning giai hip (%)

Hinh 6. Khi ning giai hap polyphenol ciia cic loai dung méi

Céc dung méi c¢6 thanh phan ethanol cao (nhu ethanol 96%) c6 d6 phén cuc thip hon
nudc, lam tang kha nang hoa tan cac phan ky nuéc cua phan tir polyphenol, dong thoi pha vo
cac tuong tac van der Waals va  — m vo1 bé mat nhya. Ngoai ra ethanol 96% c6 kha nang lam
giam nang lugng twong tac gitra polyphenol va nhura, tao di€u kién cho polyphenol khuéch tan
ra khoi bé mat hap phu nhanh chong va hiéu qua.

3.8. Anh hwéng ciia thoi gian dén kha ning giai hip

Sau khi da xéc dinh dugc cac diéu kién cho qua trinh hip phy va dung méi cho qud trinh
giai hap, thi tién hanh déanh gia anh hudng cia thoi gian dén qua trinh giai hap. Két qua cho
thay qué trinh giai hap xdy ra nhanh, tai thoi diém 15 phat thi kha nang giai hap da dat 74,63

+ 0,24 %. Theo thoi gian, kha nang giai hap polyphenol c6 xu huéng tang nhe va bét dau dat
trang thai cAn bang tai 180 phut, thoi gian du dé giai hap lugng polyphenol.

100 1

85,48 85,15
77,69 .
g0 47463 7212 76,93
é 8,56
‘(%
& 60
=
% 40 -
=
]
=
= 20 -
X
0

0 30 60 90 120 150 180 210 240 270
Thaoi gian (phit)

Hinh 7. Kha ning giai hip polyphenol theo thoi gian

Hiéu suit giai hép cao ngay tir 15 phut dau 1a do giai doan 015 phat thi ndng do
polyphenol cao tai bé mit nhya gitp khuéch tin nhanh vao dung méi, nho vay toc do giai hap
dién ra manh. Giai doan tir 15-180 phut phén tir polyphenol con lai nam sau trong cau trac
mao quan, phai trai qua qud trinh khuéch tan ndi bo chdm hon. Do dé, téc do giai hap giam
dan va dat trang thai can bang khi lwong polyphenol khuéch tan ra ngoai bang véi luong bi
gitr lai bdi nhyra.
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3.9. Panh gia ham lwong polyphenol trong cao chiét 1am giau

Tir cao chiét ban dau thong qua qué trinh 1am giau véi cac diéu kién da dugc khao sat,
két qua cho théy ham lugng polyphenol téng cai thién tir 363,89 + 6,27 Ién 517,48 + 4,73 mg
GAE/g cao chiét, twong tng ting tir 36,34% 1én 51,75%. Tir d6 cho thiy phuong phép lam
giau hop chit polyphenol cé trong cao chiét vo hat sen bang nhia macroporous 1a mét phuong
an kha thi va c6 hi¢u qua.

Hién nay chua c6 bao co nao duge cong bd vé viée sir dung nhua HPD 750 cho qua
trinh lam giau polyphenol trén cao chiét vo hat sen. Tuy nhién, da c6 nhiéu cong trinh nghién
ctru vé viéce ing dung nhwa macroporous trong qua trinh phén 1ap hay tinh ché hoat chat thudc
ho phenolic trén nhiéu d6i twong khiac nhau. Chang han, viéc 1am nang cao ham luong
polyphenol tong & 14 ciia ciy c6 tén khoa hoc 1a Newbouldia laevis bang nhya X5 cho két qua
t6t, sau qua trinh lam giau ham lugng polyphenol tir 12% ting 1én 33% (Francis Umeoguaju
& cs., 2023). Hay & bao cao khéc ciing cho thdy nhia macroporous ¢ kha ning tinh ché hoat
chat cao, véi D 101 c6 kha ning tinh ché 1én dén 51% khi lam giau polyphenol tir san phim
phu tinh ché ngii cdc (Wang & cs., 2019) hay XAD 16 véi ty 1é thu hdi polyphenol 1a 87,7%
dbi v6i vo hat phi (Seif Zadeh & Zeppa, 2022). Tir két qua d6 nhan thdy cung 14 hop chat
polyphenol nhung trén cac ddi twong nhau thi qua trinh 1am giau s& twong tng véi cac loai
nhua khac nhau.

Ngoai ra, nghién ctru hién tai da cho thay phuong phap hap phu bang nhya macroporous
da dugc ap dung thanh cong dé 1am giau hoat chét polyphenol trong cao chiét vo hat sen.

4. Két luan

Nhuya macroporous 1 polymer on dinh vé mit héa 1y vé6i thong sb vat li va dic diém
cAu triic khac nhau, vi vay twong tmg mdi loai nhya s& phut hop dé sir dung hap phu hay tinh
ché cac hoat chat khac nhau. Vi HPD 750 1a loai nhya phan cyc trung binh, c6 dién tich bé
miat va kich thudc 16 16n cung cap nhiéu vi tri hoat dong phu hop cho viée cac phan tir
polyphenol kich thudc twong ddi ¢ thé khuéch tan va gian két hidu qua v6i bé mit hap phu.
Sau giai doan hip phu, nhya dugc giai hap dé thu hoi hoat chat, dong thoi loai bo tap chat.

Trong nghién ctru nay, nhya HPD 750 da duoc danh gia 1a phu hgp cho qua trinh lam
giau polyphenol trong cao chiét vo hat sen, duoc dic trung bang cac diéu kién da khao sat:
ndng do cao chiét 5.000 ppm, thoi gian hap phu 30 phut, dung moi g1a1 hap ethanol 96% va
thoi gian giai hip 180 phut. Diéu nay dan dén kha nang hap phu va giai hip polyphenol ting
lén. Ham lugng polyphenol tong dugc cai thién tir 363,89 + 6,27 GAE mg/g dbi véi cao ban
dau 1én toi 517,48 + 4,73 GAE mg/g dbi véi cao 1am giau, ting 153,59 mg GAE/g.

Viée lam giau polyphenol ¢6 trong vo6 hat sen bang nhwa macroporous 1 mot phuong
phap hi€u qua gitp loai bo céac tap chat va giir lai cac hoat chit c6 loi. Pay 1a mot phwong phap
v6i nhiéu diém noi bat: c6 thé sir dung da dang cho viéc hdp phu hoat chét thién nhién khac
nhau tily thudc vao dic diém ciia cao chiét va dic tinh ctia nhya; quy trinh don gian, chi phi
thap va khong str dung dung méi hoa chat doc, gitip bao viéc moi truong.

Loi cam on: Nghién ciru nay duge hd trg boi dé tai ma sé6 SPD2024.02.13.
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