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U'ng dung ho tro vi song trong chiét xuat polyphenol
tir1a che Viéet Nam (Camellia sinensis (L.))

Phan Bao Bach Dung, Nguyén Ngoc Ai My,
Nguyén Thé Nghinh Xuan, D6 Chiém Tai va Nguyén Tran Xuan Phwong
Truong Bai hoc Quéc té Hong Bang

TOMTAT

Trong bai nghién ctru ndy, polyphenol dugc chiét xuét tir 16 ché xanh Camellia sinensis (L.) bdng
phuong phdp tién xtr ly cé hé tro'vi séng sau dé thurc hién ngdm chiét trong dung méi duwoc lwa chon.
Cdcyéuté anh huwdng dwoc khdo sat bao gém dé phdn curc cia dung méi, céng sudt, thi gian viséng
va ty 1é rdn:1éng. Piéu kién thich hop cta qud trinh chiét xudt cé ho tro vi séng trudc khi ngdm chiét
bdng dung méi ethanol duwoc xdc dinh nhw sau: dung méi chiét trong vi séng la nwdc, cdng suét vi
séng murc trung binh, thoi gian 10 phut, ty 16 rdn:16ng Ia 1:100. Két qué thu dworc cao chiét cé ham

Iwong polyphenol téng s61a 38.93 mg GAE/g chét khé.

Tirkhoa: chiét xudt ho trovisdng, Id che, polyphenol

1.TONG QUAN

Che xanh (Camellia sinensis (L.)), 1a loai cay lau
nam, séng thanh cac bui hodc cdc ciy nho,
thudc ho Theaceae, cé nguén gdc & mién ndi
phia Nam Trung Quéc, Bic An D6 va mién nui
phia Bac Viét Nam [1], nhat 1a & Vinh Phuc, Ha
Giang, Bac Thai, Quang Nam, Da Nang cho tdi
Dak L3k, LAm Dong. Theo BO Ndng nghiép va
Phat trién ndng thén, Hiép hdiché Viét Nam va
T6 chirc Sang ki€n Thuwong mai bén virng nam
2020, Viét Nam xuat khau 180,000 tain che,
diéng thir 5 va dirng thr 7 vé san xuat ché toan
cauva duwoc xuat khiu sang 74 qudc gia va ving
I3nh thé [2]. Diéu nay cho thdy sdn pham cheé
VietNam d3 cé chd dirngtrén thitreong.

Trong thanh phan cGa ché gédm cé cac chat nhu
polyphenol, caffeine, alkaloid, amino acid,
protein, vitamin, tinh dau, carbohydrate,
enzyme, cac sic td va khodng chat. Trong do,
polyphenol cla ché cé catechin la thanh phan
khac biét so vdi cac loai cay khac. Catechin che
xanh thudc ho flavonoid, nhém flavan-3-ol,
quyét dinh chinh d&n mau sic, hwong vi va tinh
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chat dwoc ly cla nwdc ché pha. Hién nay, cac
loai catechin trong 7 polyphenol ch( yéu la
(+)-catechin, (-)-epicatechin,(-)-epigallocatechin,
(-)-epicatechin gallate (ECG) va (-)-epigallocatechin
gallate (EGCG) [3]. Cac cong thic hda hoc duoc
trinh bay & Hinh 1.

Sy hién dién cta polyphenol trong ché mang
dén nhiéu loi ich cho strc khde con ngudi nhe
vao hoat tinh sinh hoc da dang. Nhiéu nghién
cttu chi ra rang polyphenol tac dung t6t déi véi
bénh ungthu, bénh tim mach, béo phi[4]. Theo
nghién clru ctia Chunwang Fu, polyphenol
trong che con cd tac dung lam cham qua trinh
|30 hoa, tdng tudi tho [5]. Ngoai ra, thuc phdm
chirc ndng cé chira polyphenol s& gitip can bang
hévikhuantrong dudngrudt [6].

Dé c6 duwoc chat lwong thu nhan sdn pham sau
nay cling nhu hiéu qua sinh hoc ma nghién clru
nham dén, chon ra diéu kién thich hop nhat
trong qua trinh chiét xuat hop chat polyphenol
| diéu quan trong nhat. Hién nay cac phuvong

ISSN: 2615 - 9686



Tap chi KHOA HOC - Triwdrng Dai hoc Quéc té Hong Bang S6 19 - 9/2022: 79-88

phdp chiét xuat duoc chia lam hai nhém |6n:
phuwong phap truyén théng nhu chiét Sohxlet,
ngam chiét va ngdm kiét; phwong phap hién dai
nhu chiét cé hd tro visdng, séngsiéu am, ho tro
cé enzyme hay chiét siéu tdi han. Trong d9,
chiét xuat cé hd tro viséng dwoc ghinhan mang
dén hiéu qua cao hon cac phuong phap truyén
théng, v&i wu diém thoi gian chiét xuat ngan
hon va lvgng dung méi it hon [7, 8]. Su két hop
|6 vi séng trong chiét xuat polyphenols tir |4
Tristaniopsis merguensis (Griff.) tdng dang ké
chitrong 5 phut dau tién va thu duwoc san pham
nhiéu gap doi khi & 60°C so v&i phwong phép
ngam chiét trong 10 phat dau tién [9]. Khi dung
vi sdng chiét hgp chat chira phenolics tir vé qua
lwu, ndng suat thu duogc cao hon khoang 1.7 [an
trong thoi gian ngan hon (4 phut) so véi chiét
bang ho trg siéu am (10 phut) [10]. Trong bai
nghién ctrunam 2020, khiso sanh cac két qua tir
ba phuwong phép trén, cic hop chat phenolics,
saponins va alkaloid tir vd qud cacao thu hoi
duoc tir phuong phap chiét xuat ho tro vi séng
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cao hon dang ké so vdi phuwong phdp ngam
chiét truyén théng va cé ho tro siéu am [11].
Khdng chi riéng chiét polyphenol, khi thu héi
catechins don va flavonoid tannins c6 dac tur
cao chiét hat nho cling ghi nhan dwgc hiéu suat
cao hon so v@i cac phwong phép truyén théng
[12]. Diéu nay tuwong ty vdi két qua nghién clru
téng s6 carbohydrate va hoat tinh chéng oxy
hdaclataonau(Algaenodosum)[13].

Trong nhitng ndm gan day, c6 rat nhiéu céng
trinh nghién clru so sdnh cdc phuong phép chiét
xuat polyphenol déng thoi dédnh gid hiéu qua
mang lai tr ham luvgng trén. Tuy nhién, nhitng
céng bé tai Viét Nam vé nhirng diéu kién dé qua
trinh thu hdi dwgc sdn pham giau polyphenol tir
l4 ché xanh cé ho tro'visdng van con han ché. Do
dd, muc tiéu cta nghién ciru nay sé hudng dén
khao sat chiét xuat polyphenol bang 16 vi séng
cling nhu khdo sat rd hon vé cac anh hudng
chiét tach nham tang gia tri hiéu suat chiét cling
nhu cung cip dit liéu khoa hoc cho céc kho sat
hoattinhsinh hoctlrla ché sau nay.
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Hinh 1. Cac c3u tridc phan tl cda nhdm catechin
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2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CU'U

2.1. Nguyeén liéu, héa chat, dung cu va thiét bi
sirdung

Nguyén liéu: L4 che (Camellia sinensis (L.) O.
Kuntze) dwgc thu muatai Déng Nai.

Hda chat: n-hexan cung cdp bdi Cong ty Guangdong
(Trung Quéc) (97%); Ethanol 96%; Na,COs (99%) do
Cong ty Xilong (Trung Qudc) san xuat; chat chuln
acid gallic (d6 tinh khiét 98.5%) dugc mua tir Cong
ty Zhanyun (Trung Quéc).

Dung cu: becher, diia thdy tinh, erlen, 6ng nghiém
thay tinh, 6ng ly tdm 15 mL.

Thiét bi: Can phan tich Sartorius TE214S (Dirc); 10
visong Blacker BMG-17G (220V, 50 Hz, 1000 W)
v3i cdc mirc cdng sudt thap, trung binh, cao; tu
sdy TSHC; may cd quay chan khéng RV 10 Digital
V- C (Ptrc); mdy do quang phd UV - VIS Shimadzu
(UV-1800) (Nhat Ban).

2.2. Phwong phap nghién ciru

2.2.1. Quy trinh chiét xudt

Tién hanh chiét xuat mau la ché véi khéi lvong
cd dinh 13 0.3 g trong 30 mL dung mdi nudc
bang phuwong phap cé hd tro vi séng. Loc hodc
khéng loc b3 ché tuy theo nhém khao sat roi
ti€p tuc duoc ngdm trong dung mdi duoc chon
déthuchién quatrinh chiét kiét. Cac dich chiét
sau khico quay chan khongsé duwocdinh lugng
polyphenol.

2.2.2. Khdo sdt cdc yéu té anh hwéng

2.2.2.1. Lwra chon dung méi phu hop chiét kiét
Tién hanh chiét 0.3 g bot ché v&i 30 mL dung moi
nuwdc trong 16 vi séng 10 phut, cdng suat trung
binh. Sau khi quay vi séng, chia lam 3 nhém mau
th{r vai hailoai dung méi nwdcva ethanol.

Nhédm 1:Loclay b, ngdm trong 30 mL nwdc mai.
Nhém 2: Loclay b, ngdm trong 30 mLethanol.
Nhdm 3: Chothém 30 mLethanol.

Ca 3 nhdm déu duoc ngdm trong 60 phut, loc lay
dich va bd b3 ché. Sau dé mang phan dich loc thu
dugcdemdinhlwong polyphenol.

2.2.2.2. Céng sudt chiét viséng
D& danh gid dnh huwdng cla cong suat chiét,
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kh&i lwgng mau cheé ¢d dinh 13 0.3 g duoc chiét
v&i 30 mL dung méi nudc trong théi gian la 10
phut. Quatrinh chiét duwocthywchién & cdccong
suat khdc nhau (thap, trung binh, cao). Murc
cdng suat thich hgp duoc chon dua trén ham
lwvgng polyphenol.

2.2.2.3. Thoi gian chiét viséng

Dékhdosatanh hudngclathoigian chiét, mau
ché cé khéilwgngcédinhla0.3 gchiéttrong 30
mLdung méinwdc & céngsudttrungbinhtrong
cac moc thoi gian khac nhau (5 phat; 7.5 phut;
10 phut; 12.5 phat va 15 phat). Khoang thoi
gian chiét thich hop dwoc chon dya trén ham
lvgng polyphenol.

2.2.2.4. Ty lé ran:long chiét kiét

Anh hudng cta ty 1& rin:1dng duoc xac dinh véi
0.3 g mau ché c6 dinh dwoc chiét trong 30 mL
dung modi nwdc & cong suat vi song trung binh
v@i thoi gian 10 phut & cac ty 1&é khac nhau
(1:100, 1:150 va 1:200 g/mL). Viéc xac dinh
khodng ty 1é ran:Idng dwoc ti€n hanh dua trén
hamlwong polyphenol.

2.2.2.5. Phwong phdp xdc dinh ham Ilwong
polyphenol

Phuwong phap dua trén kha nang phan rng véi
cac hop chat polyphenol cha thuéc thi Folin -
Ciocalteu(TCVN9745-1:2013) [14].Phalodng
10 plL cao chiét ché v&i 990 pL nuwdc cat roi
thém 5.0 mL thudc th& Follin - Ciocalteu 5%
cungvéi4.0mLdungdich Na,COs7.5%vao, lac
dB8u va dé yén 60 phut & nhiét d6 phong (23 -
25°C). D6 hap thu clia hdn hop dwoc do bang
may quang phd tai budc séng 760 nm. Acid
gallicdwgcstrdung dé xay dwng dudrng chuan.
Ham lvong polyphenol tdng s6 trong cao chiét
ché xanh duwoc quy ddi vé gia tri khéi lwvong
chat chuén acid gallic equivalent (mg GAE/g)
trong 1.0 g chat khd (CK). Gigi han phat hién
LODIla0.12mg/gvagidihandinhluvgng LOQla
0.40 mg/g dwoc xac dinh theo Tran Cao Son
trong “Tham dinh phuong phép trong phéan
tichhdahocvavisinhvat”[15].
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mgGAE . Vi 1 100

—<2 " _=(C,X XfX=X—— (1
1gchdtkhé ™ 1000 a 100-wy,z 1)

Trong d96, C,1a néng d6 polyphenol toan phan
trong dung dich thir (ug/mL); V,, 1athétich hdn
hop (10mL);fla hés6phaIoéng(f=vdm—100mL)

de_
a la khéi lwgng cheé kho (10g) va w,;, la
déam(5%)déamduwocxacdinhtheoTCVN
9741:2013[16].

3.KETQUA VA BAN LUAN

3.1.Lwachon dung mdi phu hop chiét kiét

Dung mdi |a mét trong nhirng yéu té rat quan
trong dén hiéu qua chiét. Hinh 2 so sdnh ham
lwgng polyphenol va kha ndng hoa tan cac hop
chat phenolic gitta dung méi nuéc va ethanol.
Két qua cho thady dung méi ethanol cho hiéu suat
cao hon, diéu nay phu hgp véi nhirng nghién
cru trudc day khichiét xuat polyphenol[17, 18].

Theo Hinh 2, ham lugng polyphenol dao dong
tr 30.97 - 38.93 mg GAE/1gCK. Khi thyc hién chiét
bang nudc cé si dung vi séng, ham luwong

polyphenol dat khoang 27.53 - 29.34 mg GAE/1gCK;
c6 su chénh léch nay la do sai s6 ngau nhién
trong thao tac thi nghiém. Sau qua trinh chiét hd
tro vi séng, ba ché dugc chia thanh cac nhom:
(1va2)duwoclocva tiép tuc ngdm chiét trong céc
dung mdi khac nhau, (3) ti€ép tuc ngdm chiét véi
ethanol. Ham lugng polyphenol t8ng cda nhém
2 dat gia tri cao nhat v&i quy trinh: chiét cd hd tro
vi séng, loc 1ay ba (dich chiét thu héi riéng), b3
ti€p tuc dwoc chiét bang ethanol. Diéu nay cho
thdy, d6 phan cuc cta dung méi sir dung anh
hwdng dén sy hdatan clia cdc hop chat phenolic.
Do ¢6 d6 phan cyc cta nwdc Idn nén kha nang
hoa tan cdc hop chat phenolic kém hon so véi khi
chiét bang ethanol (3.57 va 9.59 mg GAE/1gCK).
Tuwong tw, d6 phan cuc ctia hdon hop nwdc va
ethanol 1&n hon so véi ethanol nén téng ham
lwgng polyphenol trong quy trinh chiét & nhém 2
dat gia tri cao hon so v&inhém 3 (38.93 va 30.97
mg GAE/1gCK). Vi vay, lwa chon quy trinh chiét &
nhém 2 dé thyc hién cdc nghién clru tiép theo.

Lwa chon dung méi chiét phu hop
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Hinh 2. K&t qua anh huwdng dung mdi chiét dén quy trinh chiét xuat polyphenol cta l4 ché xanh

3.2. Anhhuéng ctia cdng suatvisong

Anh hudng cla cong sudt cling quan trong
khéng kém dén hiéu suat chiét xuat va hoat chat
sinh hoc cla dich chiét. Trong thi nghiém nay,
polyphenol dugc chiét & cac cong suat thap,
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trung binh va cao trong 10 phut véi 30 mL dung
moinudc. Két qua ham lvong polyphenol duoc
thé hién &Hinh 3.

Theo Hinh 3, ham luvgng polyphenol dao déng
tir 20.89-29.34 mg GAE/1gCK khi chiét bang

Journal of Science - Hong Bang International University



Tap chi KHOA HOC - Trwdrng Dai hoc Qudc té Hong Bang S6 19 - 9/2022: 79-88

nudc dwdi sw hd tro cla vi séng & ba mirc cong
suat khac nhau (thap, trung binh, cao tuong
&ng vai nhiét d6 lan luot la 70°C, 120°C va
160°C) vatlr5.01-11.52 mg GAE/1gCK khi chiét
trong ethanol. & murc thap, lvong nhiét thap
lam giam tdc dd khuéch tan phan tl& nén Iam
gidm hiéu suat chiét polyphenol. Tuy nhién, khi
tdng cong suat cha |0 vi séng, nhiét gy ra su
phan hdy hoat chat, 1am gidm ham luwong
polyphenol trong cao chiét. Diéu nay phu hop

vdi két qud ma nhdm clha Giang Trung Khoa d3
nghién ctru, khitang nhiét do tr 35 dén 40°C thi
ham lwvgng polyphenol tang cao, nhung lai giam
dan néu tiép tuc tdng nhiét do tir 40 1én 56.2°C
[19]. Ngoai ra, nhdm nghién clru cia Cheng Yan
da chi ra rang nhiét d6 phan hiy cta cac hop
chat phenolic 1a khodng 200°C va bi phan huy
hoan toan khinhiét d6 dat dén 300 -350°C [20].
Vivay, mirc cdng sudt trung binh 1a phu hop cho
quatrinh nghién cru ti€p theo.

Cong suat 16 vi séng
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Hinh 3. K&t qua anh huwdng cong suat 16 vi séng dén quy trinh chiét xuat polyphenol cla 1 ché xanh

3.3.Anh huéng thoi gian chiétviséng

Thoi gian chiét xuit duoc danh giad la anh
hudng dang ké dén kha nang chiét xuat
polyphenol. Anh hudng cta tirng méc thoi gian
dénhiéusuatduwocthéhién &Hinh4.

Theo Hinh 4, ham luvgng polyphenol dao déng
tir 13.81 - 29.34 mg GAE/1gCK khi thay d&i thoi
gian chiét trong |0 vi song tlr 5 - 15 phut. Khi
thay déi thoi gian chiét dwdi su hd tro cda vi
séng dan dén sy thay déi nhiét va lam anh
hudng sy chuyén déng cla cdc phan tw
polyphenol. Do d96, khi tang twr 5-10 phut, ham
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lrong polyphenol tang manh tir 13.81 - 29.34
mg GAE/1gCK. Néutiép tuctanglén 15 phut, lic
nay lugng nhiét cung cdp nhiéu hon, lam tang
kha ndng khuéch tan cla polyphenol vao dung
moi, déng thi, nhiét cling gdy phan hly chat
lam gidm ham lugng chat can chiét. Sy phan
hay nay cling thay rd khi mau cao dugc chiét &
giai doan 2 (chiét ethanol). Trong khi & mau
chiét5-10phat, ham lvgng hoat chat dat xap xi
10 mg GAE/1gCK, mau chiét 15 phut cho lwong
polyphenol thap hon (5.28 mg GAE/1gCK). Vi
vay, chonth&igian chiétvisédng 10 phut dé thyc
hiénthinghiémtié€ptheo.
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Thei gian chiét vi séng
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Hinh 4. Anh hudng thoi gian chiét vi song dén quy trinh chiét xuat polyphenol cta 14 ché xanh

3.4. Anh hwdngty 18 rin:1dng chiét kiét

Viéc lya chon ty [& rdn:ldng duoc khao sat cudi
cungcliathinghiém nhamtim radugcty & thich
hop ctia quy trinh chiét xuat. Anh huwéng cda yéu
té nay duocthé hiéntrong Hinh 5.

Theo Hinh 5, ham luvgng polyphenol dao déng
nhe tlr 38.93 - 39.12 mg GAE/1gCK khi thay déi
tyléran:1dngla 1:100 d&n 1:200. CS thé thay, su
daododngnay khong dangké; do dd, dé tiétkiém
dung mdi cling nhu giam chiphisrdung diénva
thoi gian c6 quay thu héi cao chiét, liwa chon ty
|& 1:100 cho qué trinh chiét polyphenol tir |4
chéxanh.

Sau khi khdo sét cidc yéu td dnh huwdng, két qua
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ham lugng polyphenol tdng thu dwoc cao hon
rat nhiéu so v&i ham luvong polyphenol duoc
chiét tir 13 ché xanh ndm 2019 & Phillippines la
5.23 +0.13 mg GAE/1gCK[21] va cac giong ché
trong bai nghién cru ctia nhdm Phan Thi
Phuong Thao la khoang 14.07-16.65 mg
GAE/1gCK [22]. Mat khac, khi so véi phuong
phdp nghién ctru truyén théng |a ngdm chiét tir
|4 ché xanh v&i dung méi ethanol - nudcty 1é tir
30% dén 70% vai két qua tir 11.294 dén 15.640
mg GAE/1gCK van thap hon so véi téng lwong
polyphenol trong thi nghiém duoc khao sat
[23]. Diéu d6 cho thay su hd tro vi séng trong
cac yéu té anh hudng trén déu gidp tang hiéu
suatchiétxuat.
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4.KETLUAN

Phuong phéap chiét hd tro vi séng cé hiéu qua
rd rét dén qua trinh thu héi polyphenol tir 14
ché xanh. Ham luvgng polyphenol téng thu
duogcla38.93 mg GAE/1gCK sau hai qua trinh
chiétbang nudc (cong sudtviséng trung binh,
thoi gian 10 phat, ty 1é ran:lédng 1a 1:100) va
chiét kiét bang ethanol. Viéc s& dung vi séng
dwgcxemlagiaidoantiénxrly, visénglambé
g3y cau truc thanh té& bao, gitp hoat chat dé
dang khuéch tdn vao dung méi. Polyphenol tir

B14n 2

@1lan 1

Hinh 5. K&t qua anh hudng ty |& ran:1dng d&n quy trinh chiét xuat polyphenol cla |4 ché xanh

ché 13 hoat chat sinh hoc cé khad nang chéng
oxy hda, khang khuan, chéng ung thu; tir d6,
véi quy trinh chiét duoc dé xuat gép phan
nang cao gid tri cta ché xanh Viét Nam va
nghién ciru tdch chiét vdi quy mé céng nghiép
bangthiétbivisong.

LOICAMON
Nghién ctru nay dwgc Trudng Dai hoc Québc té

Hong Bang cap kinh phithuc hién dudi ma sé
détaiSvTC14.1.07
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A novel application of microwave-assisted extraction
of polyphenols from Viethamese Camellia sinensis (L.)

leaves

ABSTRACT

Phan Bao Bach Dung, Nguyen Ngoc Ai My,
Nguyen The Nghinh Xuan, Do Chiem Tai
and Nguyen Tran Xuan Phuong’

This study represented the effect of microwave-assisted extraction methodology on the extract
polyphenols from Greentea Camelliasinensis (L.) leaves. Fourindependent variablesincluding the
effect of solvent, microwave power, extraction time, and material-to-solvent ratio were
investigated. The ideal extraction conditions are determined as follows: the microwave
pretreatment was obtained with water concentration in medium power, an extraction time of 10
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minutes, and the material-to-solvent ratio of 1:100 before being extracted by ethanol. Under
these conditions, the total polyphenols amountedto 38.93 mg GAE/g dry weight.

Keywords: Camellia sinensis (L.) leaves, microwave-assisted extraction, polyphenols
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