HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

KHAO SAT DIEU KIEN TRICH LY POLYPHENOL VA KHA NANG KHANG
OXY HOA CUA CAO CHIET TU HOA HOE (Styphnolobium japonicum)
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TOM TAT

Khao sat anh hudong cac diéu kién trich ly dén ham luong polyphenol téng tir hoa Hoe (Styphnolobium
japonicum) c6 su hd tro song siéu am. Pong thoi khao sat ham lugng polyphenol tong, hoat tinh khéang oxy hoa
thong qua ning luc khir (FRAP) va kha niang bat gbc ty do DPPH cua cao chiét tong va cao ethyl acetate. Két
qua cho thay diéu kién trich ly thich hop: dung mdi ethanol 50%, ty & mau: dung méi 1:45 g/ml, nhiét d6 50°C,
thoi gian 30 phut. Ham luong polyphenol tong & cao chiét tong 218,47 mg GAE/g mau khd va cao ethyl acetate
68,69 mg GAE/g mau khd. Cao chiét tong thé hién ning luc khir & ndng d6 50 ug/ml, cao ethyl acetate & ndng
d6 200 pg/ml. Kha nang bat goc tu do DPPH, gia tri 1Cs, cua cao chiét tong 18,255 pg/ml va cao ethyl acetate Ia
32,067 pg/ml. Két qua nghién ciru cho thiy, hoa Hoe c6 tiém niang vé kha nang khang oxy hoa dé ng dung
trong diéu tri mot s6 bénh nhu ting huyét 4p, gidn tinh mach, ...

Tur khéa: DPPH, hoa Hoe Styphnolobium japonicum, polyphenol, séng siéu am,

MO DAU

Polyphenol la cac hgp chét tw nhién chiét xut tir thyc vat, dong vai tro 1a chat chuyén hoa thir cp & thyc vat va
duwgc (rng dung nhieu trong linh viec y hoc va mét so Iinh vre khac béi cé nhiéu hoat tinh sinh hoc nhu: khang
oxy héa, khang khuén, khang viém,... Cac gbc tw do khi dwoc san xuat qua mirc co thé gay thiét hai dén DNA,
lipid, protein dan dén anh hwéng tim mach, nguy co ung thw. Polyphenol sé gidp loai bé cac gbc tw do, didu nay
S€ giup cai thién cac thiét hai vé dai phan tl cling nhw cai thién dwoc tinh trang stec khée (Rudrapal et al., 2022;
Uttara et al., 2009). Trong hoa Hoe chta nhiéu thanh phan héa hoc nhw flavonoid, triterpenoid, glycoside,
polysaccharldes Flavonoid la nhém hop chét cé nhiéu hoat tinh dwoc ly. Rutin thuéc nhém hop chét flavonoid
dwoc tim thay nhiéu nhét trong nu hoa Hoe 6 — 30%, déi véi phan canh hoa co thé lén dén 70% (Wang et al.,
2019). Trong y hoc, hoa Hoe dwgc ding dé dleu tri gian tinh mach, chudt rat, chiva di ¢ng, tang huyét ap. Tuy
nhién, hién nay con rat it nghién ctru vé céac yeu t6 anh hucmg dén qua trinh trich ly hop chét polyphenol nhu:
thoi gian, nhiét dd, ndng d6 dung méi, ty 1& mau: dung moi hay dung mai ethanol két hop hd tro séng siéu am dé
gitp tang hiéu suét trich ly va thu dwoc hoat tinh tbt nhéat 14 diéu can thiét. Do d6, nghién ctru nay duoc thuwc hién
d& xac dinh dwoc cac didu kién thich hop cho viéc trich ly polyphenol tir hoa Hoe.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Hoa Hoé (Styphnolobium japonicum) dwoc thu hai tai Thai Binh, Viét Nam. S&y khé & 50°C dén khéi lwong khéng
dbi. Sau d6, xay nhd, chtra trong tui PE.

Héa chét: Ethanol, ethyl acetate, methanol, FeCls, HCI, Mg, Na»COs, thuéc thir Wagner, thubc thir Folin Ciocalteu,
DPPH, dém phosphate, K3Fe(CN)g, TCA, acid gallic, acid ascorbic cia héng Merck, My.

Thiét bi: may quang phd UV-Vis (Phoenix — Burc), can ki thuat (Ohaus — M§), may c6 quay chan khong (Heidolph
- Brc), bé siéu am (Elma — Birc), ti sdy mau (Binder — Brc), ...

Phwong phap nghién cru

Khao sat cac yéu té dnh hudng dén qué trinh trich ly polyphenol tir hoa Hoe

Trong qua trinh trich ly cé sy hd trg clia séng siéu am, cac yéu té dwoc khao sat nhu sau:

Ndng d6 ethanol (30, 50, 70, 90%) v&i ty 1& ma&u: dung moi, nhiét do, thi gian ¢b dinh (1:15 g/ml, 50°C, 30 phut).

Ty 1& mAu: dung méi (1:15, 1:25, 1:35, 1:45 g/ml) v&i ndng dd ethanol dwoc xac dinh & trén. Nhiét do, thdi gian cb
dinh (50°C, 30 phut).

Nhiét do (40, 50, 60, 70°C) v&i ndng dd ethanol, ty 1& mau: dung mdi dwoc xac dinh & trén. Thoi gian cb dinh 30 phut.

Thei gian (20, 30, 40, 50 pht) véi ndng dd ethanol, ty 1& mau: dung mai, nhiét d6 dwoc xac dinh & trén.
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Qua trinh trich ly duoc 1ap lai 3 1an. Sau trich ly, loc lay dich chiét, c6 dudi dung mdi & 50°C dé thu nhan cao chiét
tdng. Xac dinh ham lweng polyphenol téng, dinh tinh so' bd hop chét.

Thu nhén cao phén doan ethyl acetate ttr hoa Hoe

Hoa tan 1g cao tbng véi 100ml nwéc cat. Sau d6, cho vao binh I6ng cing voi 100ml ethyl acetate, I&c déu trong
60 giay, dé yén. Sau 15 phut, loc thu dung dich. Dung dich cac lan chiét dwoc gop lai, cd dudi dung moi & 50°C
thu dwoc cao phan doan ethyl acetate. Xac dinh ham lwong polyphenol tdng, dinh tinh so bd hop chat.

Khao sat hoat tinh khang oxy héa cia cao chiét téng, cao phan doan ethyl acetate tir hoa Hoe

Cao chiét téng ethanol va cao phan doan ethyl acetate dwgc danh gia hoat tinh khang oxy hoéa thong qua néng
Iwc khir (FRAP) va kha nang bat goc tw do DPPH.

Phwong phap phan tich mét sé chi tiéu
Xac dinh ham lwgng polyphenol tdng bing phwong phap do mau diing thuéc thr Folin-Ciocalteu
Dinh tinh so bd hop chét bang phuwong phap héa hoc:

Polyphenol: 2 ml dich chiét m&u dwoc thém 2 — 3 giot FeCl; 5%, lac déu, dé yén va quan sat. Két qua duong tinh
khi dich chiét chuyén tir vang nhat sang xanh réu, xanh den.

Flavonoid: Cho 4-5 giot HCI dam dac va mét it bot Mg vao 2 ml dich chiét mau, lac déu, dé yén va quan sat. Két
qua dwong tinh khi dich chiét chuyén tr vang nhat sang héng, dé.

Xac dinh nang lwc khir (FRAP) dwa theo mé ta cla Vijayalakshmi va déng tac gia (2016).
Xéc dinh kha nang bat gbc ty do DPPH dwa theo mé ta ctia Anshu va déng tac gia (2011).

KET QUA VA THAO LUAN
Anh hwéng ctia ndng doé ethanol dén qua trinh trich ly polyphenol tir hoa Hoe

Bang 1. Anh hwéng clia ndng do ethanol dén ham lweng polyphenol téng

Néng dd ethanol (%) 30 50 70 90

Polyphenol téng (mg GAE/g mau khd) 81,20%+ 0,22 108,60°+ 3,23 | 99,05°+ 0,93 97,47°+ 0,26

Khi so sanh trén cling mét hang, cac tri sé c6 cung ky tw di kém khac biét khong cé y nghia vé mat théng ké & mic a=0,05

Két qua bang 1 cho thay, & ethanol 50% cho ham luwgng polyphenol tdng cao nhat chirng té polyphenol duoc
trich ly tlr hoa Hoe chiva nhiéu nhém chirc phan cwe hon, d6 phan cyc cao vi thé tan tét trong dung moi ethanol/
nwéc. Va cao hon 3.62 l&n (108.60 ‘mg GAE/g mau kho) so vai nghién clru cla Abdelhady va ddng tac gia (2015)
(30.04 mg GAE/g mau khé) khi chiét xuat polyphenol tir 1a dwoc trdng & Ai cap bang methanol 80% két hop dun
céach thuy & 60°C.

Anh hwéng cua ty |é mau: ethanol dén qua trinh trich ly polyphenol tir hoa Hoe

Bang 2. Anh hwéng cha ty 1é mau: ethanol dén ham lwgng polyphenol téng

Ty l&é mau: ethanol (g/ml) 1:15 1:25 1:35 1:45

Polyphenol téng (mg GAE/g mau kho) 48,53+ 0,12 52,51°+ 0,20 67,03°+ 0,14 69,16+ 0,78

Khi so sanh trén cing mét hang, cac trj sé ¢6 cung ky tw di kém khéc biét khéng cé y nghia vé mét théng ké & mdc a=0,05

Du6i sy hd trg clia séng siéu am tao nén phan tng gitra dung madi va séng dan dé&n hinh thanh bong béng khi.
Lwong dung mdi cang I6n thi bong béng khi dwgc tao sé cang nhiéu, khi dat diém t&i han bong béng sé v&, tao
nén sy ma st gitra cac hat ran, phé v& thanh t& bao, giup ting toéc dd khuéch tan va chiét xuat dugc nhidu hop
chat polyphenol hon. Tuy nhién néu lvgng dung mdi qua I&n sé tao khoang cach Ion gitka cac hat ran, lam giam
sy ma sat va hiéu suét trich ly giam, gay lang phi dung moi. Véi ty Ié mau: dung moi la 1:45 (g/ml) cho ham
lwong polyphenol tdng cao nhét véi 69,16 mg GAE/g mau khd. Két qua kha glong so voi nghién clru cua Liao va
ddng tac gia (2015) khi chiét xuét rutin, ham lwong rutin ¢é xu huwéng tdng dan khi tang ty 1&6 mau: dung mai ti
1:5 dén 1:50 g/ml.

Anh hwéng ctia nhiét dd dén qua trinh trich ly polyphenol tir hoa Hoe

Bang 3. Anh hwéng cha nhiét dd dén ham lwgng polyphenol téng
Nhiét d (°C) 40 50 60 70
Polyphenol téng (mg GAE/g mau khd) 38,52° + 0,14 53,37°+0,17 | 49,65°+0,22 | 38,34%%0,09

Khi so sanh trén cling mét hang, cac trj sé ¢6 cung ky tw di kém khac biét khéng cé y nghia vé mét théng ké & mic a=0,05

376



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

O nhiét d9 trich ly la 40°C va 50°C thi ham lwong polyphenol tdng ting va dat cao nhat & 50°C (53,37 mg GAE/g
mau khd) chirng t& nhiét do cang cao thi kha néng tham thau, khuéch tan ctia dung moi vao t& bao sé hiéu qua
hon, 1am mé&m mé thwc vat, dd nhét cla dung modi gidm gidp tao nhiéu bot khi hon khi két hop véi séng siéu am
va kha ndng hoa tan hop chét polyphenol vao dung méi tdng. Khi tadng nhiét d6 Ién 60°C va 70°C, ham lwong
polyphenol téng giam do polyphenol Ia mét hop chét khéng én dinh véi nhiét do cao.

Anh hwéng cha thoi gian dén qua trinh trich ly polyphenol tir hoa Hoe

Bang 4. Anh hwéng cta thoi gian dén ham lweng polyphenol téng

Thei gian (phuat) 20 30 40 50

Polyphenol tdng (mg GAE/g mau kho) 45,74+ 0,13 68,75+ 0,53 | 63,33°+0,30 | 56,37°+0,10

Khi so sanh trén cling mét hang, cac trj sé ¢ cung ky tw di kém khac biét khéng cé y nghia vé mét théng ké & mic a=0,05

Khi trich ly c6 hd trg séng siéu am, hop chét tr mau dwoc van chuyén vao dung méi theo co ché khuéch tan va
thdm thau. Thoi gian cang lau sé gilp tang s tiép xlc gitka dung mdi va séng siéu am, bong béng khi ciing
dwoc hinh thanh nhiéu hon, dan dén thanh t& bao bj pha v& nhiéu hon va hiéu suét trich ly tdng. Do dé & 30
phat, ham lweng polyphenol tdng dat cao nhét (68,75 mg GAE/g mau khd). Khi tdng thoi gian 1én 40 va 50 phat
thi ham Iwong polyphenol giam do qué trinh khuéch tan chét tan vao dung méi da dat trang thai can bang, khi tiép
tuc téng thoi gian trich ly, hop chét sé tiép xic nhidu véi oxy, anh sang déng théi tich tu dwoc nhivng hop chét cé
kha nang thic ddy qua trinh oxy hoa dan dén tinh trang bi oxy héa ting dan, ham lwong polyphenol tbng giam.
Bén canh d6, thoi gian quéa dai con lam phan hdy cac hop chét tw nhién twong déng véi nghién clru cua
Paniwnyk va déng tac gia (2001).

Két qua dinh tinh maét sé hop chét trong dich chiét cao tédng, cao phan doan ethyl acetate & mau hoa Hoe

Bang 5. Két qua dinh tinh mét s6 nhém hep chéat bang phwong phap héa hoc

Hop chat Két qua
Cao téng Cao phan doan ethyl acetate
Polyphenol C6 sw hién dién cta polyphenol C6 sw hién dién cua polyphenol
~? v6i hién twong duong tinh Ia dich v&i hién tugng duong tinh 14 dich
chiét chuyén tlr vang nhat sang chiet chuyen tlr vang nhat sang
xanh den xanh den
o
Flavonoid S C6 s hién dién caa flavonoid voi i C6 s hién dién cua flavonoid vé&i
hién twong dwong tinh la dich hién twong dwong tinh la dich
g L Z 2 N N L Z 2 N 3
chiet chuyén tir vang nhat sang chiet chuyén tir vang nhat sang
hong (do) hong (do)
3

Théng qua két qua dinh tinh so bd hop chat trong dich chiét hoa Hoe bang mét sé phan ng hda hoc, két luan
trong cao tbng va cao phan doan ethyl acetate c6 sy hién dién cta polyphenol, flavonoid.

Hoat tinh khang oxy héa ctia cao chiét téng, cao phan doan ethyl acetate & mau hoa Hoe

Bang 6. Két qua ham lweng polyphenol téng sé (mg GAE/g mau khd) & cao chiét tdng, cao phan doan ethyl acetate

Mau Cao chiét téng Cao phan doan ethyl acetate

Polyphenol tdng (mg GAE/g mau kho) 218,46 + 3,00 68,65 + 1,04

Khi trich ly polyphenol tr bét hoa Hoe véi cac diéu kién thich hop: ethanol 50%, ty I& mau: dung moi 1:45 g/ml,
nhiét d6 50°C, thdi gian 30 phut thi ham lwong polyphenol tdng cla cao chiét dat 218,46 mg GAE/g mau khb.

Déi v6i cao phan doan ethyl acetate, ham Iwong polyphenol téng dat 68.65 mg GAE/g mau khd thdp hon cao
chiét tdng do ethyl acetate la dung méi chi chiét dwoc hop chét cé tinh phan cuc trung binh con ethanol Ia dung
moi c6 thé chiét xuét nhidu hop chét tlr thwe vat, do dé ham lwong polyphenol tdng cé sw chénh léch. Khi so véi
nghién ctru ctia Abdelhady va ddng tac gia (2014) thu polyphenol tir |4 thi cao phan doan ethyl acetate do chiing
t6i thuc hién cao hon 1,831 1an. Nhung lai thdp hon nghién ctru cia Saffidine va déng tac gia (2023) ham lwong
polyphenol téng dat 310,16 mg GAE/g mau khé do s dung phan hat va cé chiét phan doan hexane truwéc khi
chiét bang ethyl acetate.

Bang 7. Gia tri OD cua vitamin C, cao chiét tdng, cao phan doan ethyl acetate trong khao sat niang lwc khir (FRAP)

Néng dé vitamin C (ug/ml) 0 4 8 12 16 20

AOD790nm 0 0,011 0,029 0,047 0,071 0,087
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Nong dd cao chiét tdng (ug/ml) 0 25 50 100 150 200
AOD700nm 0 0,027 0,06 0,110 0,164 0,195
Néng dd cao phan doan ethyl acetate (ug/ml) 0 25 50 100 150 200
AOD7¢0nm 0 0,003 0,012 0,031 0,043 0,055

Vitamin C thé hién hoat tinh khir cao gap 3,774 I&n so véi cao chiét téng, cao gap 14,209 1an so v&i cao phan
doan ethyl acetate va cao chiét tdng cé hoat tinh khir cao gap 3,765 1an so véi cao phan doan ethyl acetate. So
véi nghién clru cla Wang va déng tac gia (2020) khi tién hanh khao sat nang lwc khir v&i ndng do tir 20 dén
200 pg/ml thi hoat tinh khir giam, tuy nhién khi tang lén 400 pg/ml thi hoat tinh khir c6 xu hwéng tang lai. Chirng
t6 kha néng khang oxy hoa phu thugc vao ham lwgng cla cac chat khang oxy hoa c6 trong mau va nong dé mau.
O ndng dd 200 pg/ml, gia tri AOD gan 0,44 trong khi & cting ndng dd, cao téng va cao phan doan ethyl acetate
ma chung t6i thwe hién gia tri AOD dat 0,195 va 0,055. Do do, mau cla nghién ctu trén thé hién nang lwc khr
tot hon.

Bang 8. Hiéu suét bat géc tw do DPPH, ICs cia vitamin C, cao chiét tdng, cao phan doan ethyl acetate

Noéng dé vitamin C (ug/ml) 0 2 4 6 8
Hiéu suat bat gbc tw do DPPH (%) 0 26,632 47,089 67,615 83,426
I1Cso (Mg/ml) 4,486

Néng dé cao chiét téng (ug/ml) 0 15 20 25 30
Hiéu suat bat gbc tw do DPPH (%) 0 43,676 52,963 68,959 78,185
1Cso (Ug/ml) 18,255

Néng dd cao phan doan ethyl acetate (ug/ml) 0 20 30 40 50
Hiéu suat bat géc tw do DPPH (%) 0 35,690 49,940 60,478 73,175
ICso (ug/ml) 32,067

Két qua thé hién & Bang 8 qua gia tri ICso cho thdy kha néng khang oxy héa theo th tw gidm dan |& vitamin C,
cao tbng va cao phan doan ethyl acetate. Kha ndng bat gbc tw do DPPH & vitamin C cao gap 4,069 14n so voi
cao chiét tdng va cao gap 7,148 1an so v&i cao phan doan ethyl acetate. Khi so sanh hoat tinh bat gbc tw do
DPPH gira 2 loai cao, cao chiét tdng c6 kha ning bat gbc tw do tét hon, cao hon 1,757 1an so véi cao phan doan
ethyl acetate. Hai loai cao thu dwogc trong nghién ctu ndy cé khad ndng khang oxy hoéa tét hon nghién cliru cla
Zhu va dbéng tac gia (2023) (ICso cao tdng 352 pg/ml, cao ethyl acetate 169 pg/ml).

KET LUAN

Nghién clru da xac dinh dwoc cac diéu kién thich hop dé trich ly polyphenol tlr hoa Hoe v&i dung méi ethanol
50%, ty 1& mau: dung méi 1:45 g/ml, nhiét dd 50°C, thdi gian la 30 phut. Bén canh dé, cao chiét tdng va cao phan
doan ethyl acetate c6 kha néng khang oxy héa cho thay hop chét polyphenol chiét tir hoa Hoe c6 tiém nang trong
viéc cai thién van dé vé huyét ap, gian tinh mach va trong mét sé linh ve khac.
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CHARATERIZATION OF EXTRACTION CONDITIONS POLYPHENOL
AND OXIDATION RESISTANCE OF EXTRACTS FROM FLOWERS
Styphnolobium japonicum

Ngo Dai-Nghiep®’, Nguyen Lieu Thao My*, Nguyen Hoang Thao Ly?
WNUHCM - University of Science, Ho Chi Minh City
“Nong Lam University, Ho Chi Minh City

SUMMARY

The aim of this study was to investigate the effects of extraction conditions on the total polyphenol content from
Styphnolobium japonicum flowers using ultrasound. Additionally, the total polyphenol content, the antioxidant
activity through reducing power (FRAP) and DPPH free radical scavenging ability of the total extract and ethyl
acetate extract were investigated. The results showed that the most effective extraction conditions were: 50%
ethanol solvent, sample: solvent ratio of 1:45 g/ml, temperature of 50°C, and a duration of 30 minutes. The total
polyphenol content in the total extract was found to be 218.47 mg GAE/g dry sample, while the ethyl acetate
extract had a content of 68.69 mg GAE/g dry sample. Furthermore, the total extract exhibited reducing power at
a concentration of 50 pg/ml, while the ethyl acetate extract showed this ability at a concentration of 200 pg/ml.
The DPPH free radical scavenging ability was also evaluated, with the ICs, value of the total extract being
18.255 pg/ml and the ethyl acetate extract being 32.067 pg/ml. These findings suggest that Styphnolobium
japonicum flowers have potential as a source of antioxidants for the treatment of diseases such as hypertension
and varicose veins.

Keywords: DPPH, Pagoda tree flower Styphnolobium japonicum, polyphenol, ultrasound.
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