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SO SANH QUA TRINH CHIET MANGIFERIN TU LA XOAI KEO TRONG
DUNG MOI ETHANOL BANG PHUONG PHAP CHIET TRUYEN THONG
VA CHIET CO HO TROQ SIEU AM
COMPARISON OF CONVENTIONAL AND ULTRASOUND-ASSISTED EXTRACTION OF
MANGIFERIN FROM MANGO (MANGIFERA INDICA L.) LEAVES IN ETHANOL SOLVENT

Nguyén Thi Tric Loan
Truong Pai hoc Bach khoa — Dai hoc Pa Nc%ng; nttloan@dut.udn.vn

Toém tat - Trong nghién cru nay, phwong phap chiét Soxhlet va
phwong phap chiét cé hd tro siéu am dwoc s dung dé chiét
mangiferin t& bot 14 xoai trong ethanol. Két qua nghién ctru cho
thay, bwéc séng hap thu cwe dai cta dich chiét mangiferin trong
ethanol 12 258 nm. Diéu kién chiét mangiferin t6t nhat bang phuong
phap chiét Soxhlet: dung méi ethanol 70°, ty 1& nguyén liéu/dung
moi (g/ml) 1a 1/17, thoi gian chiét 10 gidr. Diéu kién chiét mangiferin
tét nhat béng phuong phap chiét siéu am: néng d6 dung méi 70°,
ty 18 nguyén lidu/dung mai (g/ml) 1a 1/20, bién do siéu am 80%, chu
ky déng ngét 0,8s trong 20 phut. Phuong phap chiét bang siéu am
cho hiéu suat chiét (59,43 pg/ml) cao géap 1,3 1an khi chiét bang
phwong phap Soxhlet (46,57 pg/ml). Bén canh do kha nang khang
oxy héa ctia dich chiét 14 xoai bang phwong phap siéu &m cao hon
11,3% so v&i phwong phap Soxhlet, 14n Iwot bang 73,2% va
64,5% so voi vitamin C, chirng té tinh wu viét clia phwong phap
chiét hé tro' siéu am so véi phwong phap truyén thdng.

T khéa - mangiferin tir 1a xoai; phwong phap chiét Soxhlet;
phwong phap chiét cé ho trg siéu am; ethanol; hoat tinh khang oxy
hoa.

1. Pat vin dé

Theo thong ké cta T6 chire Y té thé gidi, ty 16 bénh dai
thio dudng & Viét Nam ting nhanh nhét thé gii. Trong 10
niam qua, sb bénh nhan mic bénh dai thao duong da ting
dén 211%, vdi s6 luong nguoi tir vong cao gap 3 1an so voi
s0 ngudi méc bénh HIV/AIDS va lao, cao gap 10 14n so véi
s6 ngudi méc bénh sét rét [1]. Do d6, viée diéu tri bénh dai
thao dudng dang trd nén cip bach hon bao gid hét nhung
diéu tri bang thudc tong hop thudng mang lai tac dung phu.
Vi véy, nhitng chiét xuét tir thién nhién dang dwoc wu tién
trong qua trinh diéu tri bénh.

Mangiferin 1a mét C-glycoside c6 cong thirc phan tir 1a
Ci19H18011 (M =445,35) dugc Wiechowski (1923) phan lap
tir vo cdy xoai va dugc Iseda (1957) xay dung ciu trdc. Sau
d6 Ramanahan va Sechadi (1960) da nghién ciru diéu chinh
lai cAu triic. CAu tric duge thira nhan hién nay la mot
glycoside voi phan aglycon co6 by khung xanthan chira
nhom hydroxyl 1a mot phan tir glucose dinh vao C s6 2 [2].

Mangiferin da duoc biét dén trong y hoc véi nhitng tic
dung nhu: khang virus, kich thich hé mién dich, chéng oxy
héa va cong dung hd tro diéu tri bénh dai thao duong vdi
nhiing tac dung 1am sang da dugc thir nghiém & chudt [3],
[2]. Ham luong mangiferin trong thuc vat c6 thé ké dén nhur:
latrAm huong 17,16 mg/g [4], cdy quéo khoang 40 — 50 mg/g
[5], nhiéu nhét trong 14 xodi véi ham lugng mangiferin
khoang 58,46 mg/g [2] cao hon han cac nguyén liéu khéc.

Cay xoai 6 tén hoa hoc Mangifera Indica L., thubc ho
Dao 16n hot Anacardiaceae c6 nguon gde tir An Do hién
dugc trong & hon 90 nudc trén thé gisi va 1a loai trai cay

Abstract - In the present study, Soxhlet and ultrasound- assisted
extraction methods were used to extract mangiferin from mango leaf
powder with ethanol solvents. The results showed that the maximum
absorption wavelength of mangiferin extract in ethanol was 258 nm. The
optimum condition to obtain mangiferin under Soxhlet extraction method
included: ethanol solvent 70° wiv ratio (g/ml) at 1/17, duration of
10 hours. The optimum condition to obtain mangiferin under ultrasonic-
assisted extraction method is: ethanol solvent 70°, wiv ratio (g/ml) at 1/20,
ultrasonic amplitude of 80 %, turn-off cycle of 0.8s, duration of
20 minutes. The ultrasound-assisted method showed a higher extraction
efficiency (59,43 pg/ml)— 1.3 times higher than that of the Soxhlet method
(46,57 pg/ml). In addition, the antioxidant activity of extract from mango
leaves under the ultrasound-assisted method was 11.3% higher than that
under the Soxhlet one — 73.2% and 64.5% respectively compared to
vitamin C, which proved the optimal advantages of ultrasound-assisted
extraction method in comparison with conventional one.

Key words - mangiferin from mango leaves; Soxhlet extraction
method; ultrasound-assisted extraction method; ethanol;
antioxidant activity.

duoc wa chudng chi dung sau chudi. Hau hét cac bo phan
clia cay xoai déu c6 thé duoc sir dung dé tri bénh. San luong
X0di toan ciu di ting gip doi chi trong vong 10 nam tir
2001 dén 2010. O Viét Nam, xoai duoc trong nhidu nhit &
Dong bang song Ciru Long, mién Trung — Tay Nguyén va
céc tinh Tay Bac. Nam 2013, san luong xodi ca nudc vao
khoang 780 000 tan (dung thir 13 trén thé gisi) [6].

Xoai keo 1a gidng xo0ai dwoc trong rat phd bién & khu
vue mién Trung — Tay Nguyén, lrgng 14 xoai hang nam bi
cét tia dé nuoi trai rat 16n va khong duge str dung. Chinh vi
vdy, viéc sir dung ngudn 14 xoai nay dé trich ly mangiferin
s& cho lai hiéu qua kinh té cao hon do ngudn 14 nguyén liéu
d& kiém, ré tién c6 thé sir dung dé trich ly & quy mé cong
nghiép va gop phan ting thém gia tri kinh té cho cdy xoai.

Hién nay trén thé gisi, cong nghé chiét tach va ung
dung cua chiét xut tir 14 xoai di dugc sir dung rong rai
trong dugc phém Riéng ¢ Viét Nam, chiét xuét mangiferin
hién nay chii yéu bing cac phuong phap ngam chiét truyen
thong c6 thoi gian chiét dai, hiéu suét khong cao chua bat
kip v6i xu hudng trén thé gisi, 14 xoai mai chi duoc st
dung trong cac bai thudc co truyén, chua c6 nhiéu cong
trinh khoa hoc cong bd V& cac thanh phﬁn héa hoc, hoat
tinh sinh hoc cling nhu danh gia so sanh hiéu qua cta céac
phuong phap chiét hién dai.

Do d6, dé ting hiéu suét trich ly, tiét kiém thoi gian,
hoa chat va chi phi lao dong, nhom tac gia dé xuat sir dung
song siéu am trong viéc ho trg trich ly mangiferin tir 14
x0ai, ddng thoi so sanh véi phuong phap chiét Soxhlet von
¢6 nhiéu wu diém trong chiét xuét duoc liéu.
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2. Pbi twong va phuwong phap nghién ctru
2.1. Doi twgng nghién civu

La xoai dugc thu hai ¢ dang la
tuoi thudce giong xoai keo 6 ba Na:mg:
L4 xoai sau khi hai duoc rua sach, dé
rdo nudc, say & 50 - 55°C trong 24
gi0, sau do nghién min, riy va bao
quan trong tui zip d€ nghién cuu.

Hinh 1. L& xoai keo

. Dung mo6i str dung: ethanol tuyét i
d6i (d¢ tinh khiet 96%). Dung dich mangiferin chuan dugc
cung cap boi Vién Kiém nghiém thude Trung uong.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp xdc dinh mgt s6 thanh phan héa hoc
cua la xoai, cua dich chiét va kha nang khdng oxy héa

Xéc dinh d6 4m bang phuong phap say dén khi luong
khong doi [7], ham lugng tro toan phan bang phuong phap
tro héa mau [7], ham luong chat béo bang phuong phap
chiét co sur dung thict bi Soxhlet [7], x&c dinh ham lugng
protein bang phuong phap Kjeldah 7], xac dinh ham luong
tinh bot, duong sacharose, duong khir bang phuong phap
Bertrand [7], ham luwong polyphenol bang phuong phap do
quang & budc song 765 nm [8], [9].

Phuong phép dinh tinh cac chat ¢é trong dich chiét 1a
xoai la saponin, phenol va tanin, terpenoid, flavonoid,
glycosid, courmarin, alkaloid [10], [11].

banh gia hoat tinh khdng oxy hoéa cua dich chiét bang
phuong phap trung hoa goc tuw do DPPH [10], [11].

_ Phuong phap dinh luong mangiferin bing phuong phap
hap thu phéan tu (UV-VIS) [12] duoc sir dung dé khao sat
qua trinh chiét.

Phuong phap dinh tinh va dinh luong ham luong
mangiferin trong dich chiét cudi cing bang phuong phap
sdc ky 16ng hiéu nang cao (HPLC). Diéu kién sic ky: Cot
C18 (50 x 4,6 mm, 5 um), pha dong: methanol — axit
phosphoric 0,1% (31:69, v/v), luu lugng dong 1,0 ml/phut,
bd phan phat hién: detector UV — VIS, budc séng: 258 nm,
thé tich tiém mau 5 pl [13].

2.2.2. Phuong phap xdy dung duong chudn d@é dinh lwong
mangiferin bang phwong phdp hap thu phan tir UV-VIS

C6 nhiéu cach dé dinh lugng ham luong mangiferin c6
trong nguyén liéu nhu: phuong phéap can, phuong phap hap
thy phan tir (UV-VIS), phuong phap sic ki long cao ap
HPLC. Phuong phap can don gian nhung dd chinh xac
khong cao, phuong phap HPLC tuy c6 d6 chinh xac cao
nhung kha phtrc tap va ton kém.

Véi muc dich xac dinh ham Iugng mangiferin c6 trong
dich chiét mot cach tuong ddi chinh xac va it ton chi phi
phuong phap UV-VIS duoc dé xuit dé sir dung. Tinh chinh
Xac cta phuong phap nay duge quyét dinh boi viéc phai
tim ra budc song hap thu cuc dai ((Amax) ctia hop chét can
phan tich (mangiferin) trong dung méi chiét (ethanol).

Theo cong b6 cua XIE Yu-gi va cong su [12], tac gia
tlen hanh khao sat Amax ctia dung dich mangiferin chuan ¢
2 ndng d6 8,24 ug/ml va 6,592 ug/ml trong ethanol 95%
va cua dich chiét bot 14 xoai trong dung méi ethanol 95°

vai ty 1€ nguyén ligu/dung moi (w/v) Ia 1/6 trong 12 gio
trong pham vi A= 200 - 400 nm dé so sanh va chon ra Amax
ctia dung dich chuan va cua dich chiét 1a xoai trong dung
moi ethanol [12].

Tién hanh xay dung duong chuin mangiferin (Vi Amax
da chon dugc ¢ céc thi nghiém phia trén) bang cach pha
lodng mangiferin chuan thanh céc ndng d¢ 4,12; 8,24;
12,36; 16,48; 20,6, 24,72; 28,84, 32,96, 37,08; 41,2 ug /ml
trong ethanol.

2.2.3. Khdo sat don bién cdc yéu té anh huong dén qua
trinh trich ly mangiferin tir la xodi bang phirong phdp chiét
Soxhlet va chiét cé hé tro siéu Gm

D6i voi phuong phap chiét Soxhlet, dya trén cong b6
cua Xie Yu-qi va cong sy [12], tién hanh khao sat qua trinh
chict Soxhlet ¢ nhiét d¢ bay hoi cua ethanol cho céc yéu to
nhu sau Vdé tim ra dicu kién chiét tol uru voi ham muc ti€éu
la d¢ hap thu quang cao nhat (OD = mgximum): Ti 1€
nguyén li¢u/dung moi: 1/18, thoi gian chiét: 2 gio, chu ki
dong ngat 0,8, bién do siéu &m 70 %, do pha lodng 10* lan.

- Khao sat ndng do ethanol tir 50° dén 90°, ty 1& nguyén
liéu/dung moi (w/v) 1/18, thoi gian chict 1a 2 gio.

- Khao sét ty 18 nguyén ligwdung méi (w/v) tir 1/15 dén
1/20, nong d6 ethanol tim dugc & trén, thoi gian chiét la 2 gio.

- Khao sat thoi gian chiét tir 2 gio dén 14 gid, nong do
ethanol va ty 1€ nguyén li¢u/dung moi tim dugc & trén.

D(‘)irvéi phuong phap chiét co hd trg siéu 4m, dua trén
cong bd cua ang-Bin Zou va cong su [14], tic gia tieén
hanh khao sat d€ tim ra di€u kién chiét t6i wu vi ham muc
tiéu 1a d6 hap thu quang cao nhat (OD = maximum), st
dung thiét bi phat song siéu 4m Labsonic® véi cac yéu tb
nhu sau: Ti 1¢ nguyén liéu/dung moéi 1/10, thoi gian siéu
am 10 phut, chg ki dong ngat 0,8, bién do si€u am 70%, do
pha lodng 10* 1an.

- Khao sat ndng do ethanol tir 30° dén 80°.

- Khéo sat ti 18 nguyén liéu/dung méi tir 1:5 dén 1:50.

- Khao sat thoi gian siéu am tir 10 phat dén 35 phut.

- Khao sat chu ki siéu 4m tir 0,5 dén 1.

- Khéo sat bién do siéu am tir 50 % dén 100 %.

2.2.4. Phirong phdp xir Iy s6 liéu

Cac thi pghié‘m duogc lap lai 3 lan. Két quz}l duoc tinh
toan trén phan mém Excel va ANOVA mét chicu, sai khac
¢6 nghia 6 muc p<0,05.

3. Két qua nghién ctru va bién luan
3.1. Mt sé thanh phin héa hoc ciia bjt ld xodi keo

Mot s6 thanh phﬁn hoéa hoc chinh cua bdt 14 xoai duoc
thé hién ¢ Bang 1. Tir Bang 1, ta thay la xoai giau ham
luong cac chat dinh dudng, dac biét 1a ham luogng
polyphenol, chat khoang va chat xo.

Polyphenol trong dich chiét 14 xoai dugc dinh tinh gom
mot s6 thanh phan thuéc nhém flavonoid, xanthonoid
(mangiferin), v.v.- nhiing hoat chat c6 1gi va quy bau cho
stc khoe con nguoi trong viée duy tri tot tinh trang tinh
than va thé chat cua co thé.
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Bing 1. Thanh phan héa hoc chinh ciia bt ld xodi

qué trinh chiét mangiferin tir 1a xoai bang phuong phap
chiét Soxhlet dugc thé hién & Hinh 3.

3.2. Puwong chuin dinh lwong mangiferin trong dung
méi ethanol bang UV — VIS

Két qua nghién ctru cho thdy, dung dich mangiferin
chuén c6 dinh hép thu cuc dai tai cac budc song 210, 245,
258, 315, 370 nm. Tai budc séng 258 nm thi dung dich
mangiferin chuan c6 OD cao nhét, dat 0,4 Abs timg v6i ndng
d6 6,592% va 0,575 Abs tmg voi ndng d6 8,24%. Dich chiét
14 x0ai c6 dinh hép thu cyuc dai tai cac bude song 220, 240,
258, 295, 370 nm. Tai budc song 258 nm thi dich chiét 14
x0di ¢ OD cao nhét, dat 0,789 Abs. Két qua khao sat nay
gan gidng véi két qua clia Xie Yu-qi va cong sur [12] da cong
b khi khao sat bude song ciia dich chiét 14 xoai.

Ttr hai két qua trén. tac gia quyét dinh chon budc song
258 nm dé tién hanh xay dung duong chuin va thu duoc
dd thj nhu Hinh 2.

159 ——o— Seriesl
1 - Linear
> (Seriesl)
< y = 0,0323x + 0,0044
Q0,5 - R2=0,9996
(@)
0 Nong do(ug/ml)
0 20 40 60

Hinh 2. Puong chudn dung dich mangiferin chudn

V6i hé s6 twong quang R? = 0,9996, ching to hon 99%
sO liéu thuc nghiém c6 thé tinh bang phuong trinh héi quy:
y=0,0323x + 0,0044. Ngoai ra, phuong trinh c6 tinh tuyén
tinh cao va hé s6 b kha thap (0,0044) biéu thi mic do sai
s6 cua phép do 1a rat thip. Do do, c6 thé sir dung duong
chuan Hinh 2 & dinh lwong mangiferin tir dich chiét 14 xoai
trong dung mai ethanol.

Tuy nhién, do d6 hap thu quang do dwoc ngoai tinh chat
tuyén tinh v6i ndng d6 dung dich con c6 dic tinh quan
trong 1a tinh cong tinh, tirc 1a gi4 tri d6 chinh 1a tong gié tri
cc mat do quang cua cac chét c6 trong dung dich [15]. Pay
1a nguyén nhan dan dén viéc sir dung phuwong phap hap thu
phéan tr UV — VIS lam phuong phép dinh lugng mangiferin
trong dich chiét 14 xoai mang lai d chinh x4c khong cao.
Vi vay, trong nghién ctru nay tac gia khong dinh lugng ham
lwong mangiferin trong dich chiét 1a xoai bang phuong
phap phan tr UV — VIS ma chi dung phuong phap nay deé
tim ra diéu kién t&i uu cho qua trinh chiét.

3.3. CAC yéu té anh hwéng dén qud trinh chiét mangiferin
tir bot la xodi
3.3.1. Phuong phdp chiét Soxhlet

Két qua khao sat don bién cac yéu t6 anh huong dén

STT Thanh phan Ham lwong Pon vi
1 g 4m 50,27 £ 1,02 % NL o LB
2 D tro 8,8+0,05 % CK o 02 1 0 |
3 Protein 0,38 £0,01 % CK 02 gi g?g
5 DBuong khir 3,07 £0,03 % CK o1 o1 §§ .
6 DPuong saccharose 0,33 +0,05 % CK 00 o1 {f
7 Tinh bot 0,77 £0,04 % CK % 5 60 0 w0 80 SRR P 101214
9 | Polyphenol tbngsé | 14,28 +0,25 % CK g4y e e
10 Xo tho 19,17£0,2 % CK Hinh 3. D6 thi biéu dién sw anh hwéng ciia nong dg ethanol,

1 I¢ nguyén liéu/dung moi va thoi gian chiét dén dg hap thu
quang cua dich chiét la xoai bang phwong phdp Soxhlet

Két qua khao sat & Hinh 3a cho thiy kha nang hoa tan
mangiferin cta ethanol tang dan theo chiéu ting ciia nong do,
d6 hap thu quang cao nhit 13 0,283 khi chiét véi ethanol 70°.

Bén canh d6, ciing mot khdi lwong nguyén lidéu nhung
khi thay d6i thé tich dung méi (ndng d¢ 70°) thi do hap thu
quang cta dich chiét tang dan (Hinh 3b). Két qua khao sat
cho thay, d hap thu quang cuc dai 0,287 vdi ty 1¢ nguyén
liéu/dung méi (w/v) la 1/17 sau d6 giam. Nguyén nhén la
do khi tang the tich dung moi lam tang tdc d6 hoi luu, tang
kha ning tiép xtic voi nguyén liéu dan dén hiéu qua chiét
tang. Tuy nhién, dén mot thé tich nhat dinh, khi toc do hdi
lwu hdu nhu khéng ting nita thi hiéu sudt chiét khong anh
hudng dén, mic khac khi tang thé tich dung méi lam giam
d6 hip thu quang do dich chiét bi loang.

Két qua khao st cho thay, thoi gian anh hudng rat 16n dén
hiéu suét chiét mangiferin (ethanol 70°, ty 1 nguyén liéw/dung
mdi (w/v) 1a 1/17). Khi thoi gian ting lam ting thoi gian tiép
xtic giita nguyén liéu va dung méi nén c6 thé chiét dugc nhicu
hoat chét dan dén do hép thu quang tang va dat cuc dai ¢ 0,83
tai thoi gian 10 gid (Hinh 3c), sau d6 néu tiép tuc ting thoi
gian chiét thi luong hoat chat tach ra gan nhu hoan toan va
khong thé chiét thém dwoc. Hon nira, khi chiét nong trong thoi
gian dai s€ lam mdt ) hop chét nhay cam v6i nhiét do s bi
phan hiy va nguyén liéu ngam trong dung moi thoi gian dai
s& truong nd 1am bit 15 théng clia mang té bao, can trd kha
ning thdm cua dung moi lam giam hiéu suat chiét.

Nhu vay, diéu kién chiét mangiferin tot nhat tir 14 xoai
bang phuong phéap chiét Soxhlet trong pham vi nghién ctru
nhu sau: dung moéi ethanol 70°, ty 1& nguyén liéu/dung moi
(w/v) 12 1/17 va thoi gian chiét 1a 10 gio & nhiét do bay hoi
cua ethanol.

3.3.2. Phurong phdp chiét c¢6 hé tro siéu am

Két qua khao sat don bién cac yéu t6 anh hudng cua
qué trinh chiét mangiferin tir 14 xoai bang phwong phap
chiét ¢6 hd tro siéu am duoc thé hién & Hinh 4.

oo,
T
X 10 07 -
08 1 08 06—
05
06 ;
06 04
04 04 03
02
02 ;
02 01
00 00 00
30 40 50 60 70 80 90 15 1/10 120 1/30 1/40 1/50 ]ho 15 20 25 30
Néng d ethanol Ti 1¢ nguyén lidu/dung moi Thoi mn phu
a) D)

Hinh 4. D6 thi biéu dién sw anh hudng cua (zong do et}ganol,
1y I¢ nguyén liéu/dung moi va thoi gian chiet den do hap thu
quang cua dich chiét la xoai bang phwong phdp siéu dm
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Két qua khao sat cho thiy, kha ning hoa tan mangiferin
cua ethanol ting dan theo chiéu tang cua néng do, do hép thu
quang cao nhat 1a 0,889 khi chiét véi ethanol 70° (Hinh 4a).
Tuy nhién, néu tiép tuc tang ndng d¢ ethanol thi OD ciia dich
chiét lai c6 xu hudng giam. Nguyén nhéan c6 thé 1a do trong
qué trinh siéu am, khi ting nong d¢ cta dung moi 1én qua
cao thi d6 nhét ciia dung méi tang, sy lan truyén cua cac
phan tir trong trudng siéu am bi can trd va do d6 lam giam
murc d6 sui bong bong, giam hiéu suat chiét.

Tai ti 1€ nguyén liéu/dung méi 1/5 va 1/10 (ethanol 70°)
do hép thu quang khong cao, dat cuc dai ti 1¢ 1/20
(OD=0,926 Abs) sau d6 giam dan (Hinh 4b). Nguyén nhan
¢6 thé 1a do lac dau luong dung moi qua it khong du dé
trich 1i cac chat hoa tan trong 14 xoai, dan dén kho khin
trong qua trinh chiét. O ty 1¢ 1/20 luong chat khuyéch tan
ra ngoai dung moi di dat toi da, néu tiép tyc ting thi dich
chiét qua lodng trong khi cac thanh phan chat tan trong
dung dich khong tang 1én nita, din dén OD giam dang ké.

Khi ting thoi gian siéu am (ethanol 70°, ti 16 nguyén
lidw/dung méi 1/20) thi hiéu suat chiét ciing ting dan Ién, va
dat cuc dai & 20 phit (OD = 0,597 — pha lofing 2*10* 14n)
sau d6 giam dan (Hinh 4c). Nguyén nhén c6 thé 1a do khi
thoi gian siéu am ting thi sy dao dong va nd v ciia bong
bong siéu 4m “cavitation” cang nhiéu lam thiic ddy qua trinh
khuéch tan cta dung méi vao nguyén liéu, ting qué trinh
thim thiu hop chat can chiét ra ngoai dung méi. Nhung néu
su tao thanh cac “cavitation” mot cach lién tuc véi sb luong
16n thi khi nd v& chung s€ tao ra rat nhidu cac diém nhiét co
nhiét o cao c6 thé gay bay hoi va phan hity mot sb thanh
phan nam xung quanh lam giam hiéu suat chiét.

bay hoi va phan hiy mot s thanh phan trong dich chiét
khién d¢ hap thu quang cua dich chiét giam nhe.

Nhu vy, diéu kién chiét mangiferin t6t nhat tir 14 xoai
bﬁng phuong phap chiét c6 hd tro sidu 4m trong pham vi
nghién ciru nhu sau: ndng do dung méi 70°, ty 1& nguyén
liéu/dung méi (w/v) 1a 20:1, bién d6 siéu am 80%, chu ky
dong ngat 0,8 gidy trong thoi gian 20 phit.

3.4. Pinh tinh thanh phin héa hoc, dinh lwong
mangiferin bang HPLC, va so sinh hoat tinh khdng oxy
héa ciia cdc dich chiét

Két qua dinh tinh thanh phan hoa hoc cta cac dich chiét
1a xoai cho thay sw c6 mat cta cac mot sd chét 1a saponin,
phenol, tanin, terpenoid, flavonoid, glycosid, courmarin,
alkaloid (Bang 2). Cac hop chat nay déu c6 hoat tinh sinh
hoc tét ¢6 1gi cho sirc khoe ciia con ngudi [9].

Bdng 2. Dinh tinh thanh phﬁn héa hoc ciia cdc dich chiét

) . ) Két qua
STT| Nhomchat |Phaning dic hiéu N
Soxhlet | Siéu am
1 Saponin Tao bot +* +
Phenol va tanin FeCl3 2% + +
3 Terpenoid Tac\dung VoI axit + +
va chlorofom
4 Flavonoid Cyanidin + +
5 Glycosid Kellere- Kliani + +
7 Alkaloid Bouchardat + +
*: Co phan g

Bén canh d6, cac hop chat nay ciing hip thu quang phd

Hinh 5.

Két qua khao sat sy anh huéng qua trinh siéu 4m dén
d6 hap thu quang cua dich chiét 1a xoai dugc thé hién &
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Hinh 5. Do thi bjéﬁ dién sw dnh huong qua trinh siéu am

dén do hap thu quang cua dich chiét ld xoai

Khi ting bién do siéu 4m, d6 hip thy quang ting dan,
dat cyc dai ¢ bién d6 80% (OD = 0,653) sau d6 giam nhe
(Hinh 5a). Biéu nay c6 thé do & cac mirc bién do thip ning
luong chua du 16n dé pha v cau trac cta nguyén liéu vay
nén trong qué trinh trich ly cac chat kho tan chua giai
phong ra dugc. Nguogc lai ¢ bién d§ qua cao thi nang luong
nay lam pha hity nguyén liu sau sic ddn dén mot so chat
bi phan hity 1am d6 héap thu quang giam.

Két qua khao sét ciing cho thdy chu ky c6 anh huong
dén OD va dat cuc dai ¢ chu ki 0,8 s (OD=0,64) va sau d6
¢6 xu huéng giam dan (Hinh 5b). Didu nay co thé giai thich
nhu sau: khi tang chu ky dong ngit siéu am tuc 1 giam thoi
gian nghi phat xung ciia may va qua trinh phat xung siéu
am tang lam tang su hinh thanh cac bong bong va dao dong.
Tu day, ) lugng cac “cavitation” tao ra mot cach lién tuc,
khi chu ky ting dén cuc dai (0,9 hay 1) thi siéu 4m tao ra
nhiéu cac diém nhiét 1am ting cudng sy pha v té bao, gay

yéu tai budc song 258 nm, do d6, nhom tic gia dung
phuong phap HPLC dé dinh tinh va dinh lwong ham luong
mangiferin trong dich chiét dé kiém chimg lai qua trinh
chiét. Bé dinh tinh mangiferin c6 trong dich chiét 14 xoai,
tién hanh so sanh thoi gian luu cia dung dich mangiferin
chuén va dich chiét 14 xoai (Hinh 6).

Sic ky d6 Hinh 6 cho thay déi véi dung dich
mangiferin chuan (ndng d6 19,1 ug/ml) thi thoi gian luu
cua peak ¢ 0,668 phut (Hinh 6a) twong tu nhu thoi gian
lwu cua peak & 0,676 phat dbi v6i dich chiét 14 xoai (Hinh
6b). Do d0, c6 thé khing dinh dugc dich chiét 14 xoai co
chira mangiferin.
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Hinh 6. Sdc ky dé ciia dung dich mangiferin chudn va
cua dich chiét mangiferin

Tién hanh x@y dyng duong chuén‘ cia dung dich
mangiferin chuan dugc pha loang ¢ cac néng d6 khac nhau
thu dugc phuong trinh tuyén tinh c¢6 dang: y = 0,9066x +
6,6586 (R? = 0,9996). Trong do: y la dién tich peak thu
dugc (mAU), x 1a nong d6 dung dich mangiferin (ug/ml).

Két qua dinh lugng ham lugng mangiferin c6 trong dich
chiét 14 xoai, tién hanh tiém mau véi d6 pha lodng 1000 lan
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vao cong tiém mau dugc thé hién & Bang 3.
Bdng 3. Ham lwong mangiferin va gid tri ICso ciia dich chiét

o Dich chiét | Dich chiét
Chi ti€u A
Soxlet siéu am
Ham lugng mangiferin, pg/ml 46,57 59,43
Gia tri ICso, ul/ml 89,71 79,002

Két qua & Bang 3 cho thay, v6i phuong phép chiét ¢ hd trg
siéu am cho hi¢u suét chiét mangiferin cao gap 1,3 1an khi chiét
bang phuong phép Soxhlet. Két qua nghién ciru ndy trong
duong so v6i khi chiét bang phuong phap hd tro siéu am tir
nguyén liéu 14 xoai & Trung Qudc (58,46 pg/ml) [14, 15].

Kha ning khang oxy hoa (gi tri I1Cso) ctia dich chiét 1a
x0ai bang phurong phap siéu m cao hon 11,3% so v&i bang
phuong phap Soxhlet (Bang 3). Piéu nay chimg t6 qua
trinh chiét Soxhlet trong thoi gian dai (12 gio) lam pha hiy
mot s& chit c¢6 hoat tinh sinh hoc ¢6 trong 1a xoai.

Bén canh d6, gia tri ICso cta dich chiét Soxhlet va siéu
am lan lugt bang 64,5% va 73,2% so voi gia tri ICso thuc
nghiém cua vitamin C (57,838 pg/ml) cho thay tiém ning
¢6 thé str dung 14 xoai 1am ngudn chiét xuat chat chong oxi
hoa va kha niang ap dung dich chiét nay trong mot sb linh
vuce trong d6 ¢6 thuc pham.

4. Két luan va kién nghi
4.1. Két lugn

Nghién ctru nay da tim ra diéu kién chiét mangiferin tir
bot 14 xoai keo trong dung maéi ethanol 70° t5t nhat bang
phuong phap chiét Soxhlet 1a ty 1& nguyén liéu/dung moi
(g/ml) 1/17 trong 10 gid cho hiéu suat dat 46,57 pg/ml. So
sanh khi chiét bang phuong phap ¢ hd tro siéu am voi cac
diéu kién ty 1& nguyén liéu/dung méi (g/ml) 1/20, bién do
siéu am 80 %, chu ky dong ngat 0,8 s trong 20 phut hiéu
suét chiét dat 59,43 pg/ml cao gép 1,3 lan. Bén canh do,
kha ning khang oxy hoa (gia tri I1Cso) ctia dich chiét 14 xoai
bang phuong phap siéu 4m cao hon 11,3 % so v&i phuong
phap Soxhlet, 1an lwot bang 73,2% va 64,5% so voi gia tri
ICso thue nghiém cua vitamin C chiing to tinh uu viét cua
phuong phap chiét co hd trg siéu am. Pdng thoi trong cac
dich chiét 14 xoai dinh tinh duoc nhiéu hoat chét c6 hoat
tinh sinh hoc cao thugc nhom polyphenol nhu saponin,
phenol tannin, terpenoid, flavonoid, glycoside va
alkaloidco tiém ning tng dung 16n trong y hoc va thuc
phim dic biét trong viéc phong chdng bénh tiéu dudng.
4.2. Kién nghj

Trén co s6 két qua nghién ciru, tac gia dé xuit nghién
ctu lam sach dich chiét, danh gia tinh an toan cua dich

chiét, dong thoi t6i uu hoa cac didu kién chiét bang phwong
phap siéu am dé tang hi€u suat chiét mangiferin.

Loi cdm on

Nghién ctru nay dugce tai trg boi Quy phat trién Khoa
hoc va Cong nghé Pai hoc Pa Nang trong d¢ tai c6 ma so
B2018-bN02-45.

TAI LIEU THAM KHAO

[1] http://nhandan.com.vn/suckhoe/tin-tuc/item/34146402-70-nguoi-
mac-benh-dai-thao-duong-tai-viet-nam-chua-duoc-chan-doan.html

[2] S. Muruganandan, K. Srinivasan, S. Gupta, P.K. Gupta, J. Lal, Effect
of mangiferin on hyperglycemia and atherogenicity in streptozotocin
diabetic rats, Journal of Ethnopharmacology 97, 2005, pp. 497 —501.

[3] Tang-Bin Zou, En-Qin Xia, Tai-Ping He, Ming-Yuan Huang, Qing
Jia and Hua-Wen Li, Ultrasound-Assisted Extraction of Mangiferin
from Mango (Mangiferin indica L.) Leaves Using Response Surface
Methodology, 2014, pp. 1411 — 1421.

[4] http://tratram.com/san-pham_19_mangiferin---tram-huong-than-
duoc-ngu-y-thang..aspx.

[5] D& Huong Lan, Nghién ciru suw tich liiy va bién dong ham leong
Mangiferin trong qud trinh sinh trudng va phat trién ciia cdy quéo Son
La va tiép tuc phan Igp thanh phan héa hoc trong ld ciia né, Khoa luan
tot nghiép Duoc si, Truong dai hoc Dugc Ha Noi, Ha N6i, 2002.

[6] http://vietnamtradeoffice.net/tong-quan-va-tinh-hinh-xuat-khau-
xoai-viet-nam/

[7]1 Bing Minh Nhat, Bai gidng phan tich thuc pham, Truong Dai hoc
Bach Khoa Pa Ning, 2010.

[8] Lé Tu Hai, Nguyén Thi Lan Anh, Luu V@i Diém Hang, Nghién cibu
chiet tach va xdc dinh thanh phan hoa hoc cua hop chat polyphenol
nhém tanin tir vo keo ld tram, Tap chi Khoa hoc va cong ngh¢, Dai
hoc Ba Nang. so 3(44), 2011.

[9] Truong Thi Tuyét Mai, Truong Hoang Kién, Nguyén Céng'Khén,
Nguyén Véan Chuyén, Ham luong polyphenol va kha nang chong oxy
hoa cua 28 thyee vdt an dwoc tai Viét Nam, Tap chi Y hoc du phong,
tap 20, s6 2 (110).

[10] Nguyén Thi Ngin Nghién citu dic diém thuc vit & thanh phan héa
hoc cua la xoai tron Yén Chdu,Trudng dai hoc Dugc Ha Noi.

[11] Pham Thi Mai Qué Va Nguyén Minh Th, Bién phdp tién xii Iy va
10i wu héa quda trinh trich ly anthocyanin tir vo khoai lang tim,Khoa
Nong nghiép va Sinh hoc Ung dung, Trudng Bai hoc Can Tho, Nong
nghiép (2016)(1), trang 43-50.

[12] Xie Yu+qi, LIN Cui-wul, LAl Qing-hua, HUANG Cui-you,
Determination of chlorophyll and mangiferin content in mango
leaves by using UV-VIS Spectrum, 45(3), 2014, pp.463-468.

[13] zhang, X.; Su, B.; Li, J.; Li, Y.; Lu, D.; Zhu, K.; Pei, H.; Zhao, M.
Analysis by RP-HPLC of mangiferin component correlation
between medicinal loranthus and their mango host trees.
Chromatography Science, 52, 2014, pp. 1-4.

[14] http://naturalchemistry.utu.fi/research/qualitative-analysis/uv-
spectra-of-polyphenols/.

[15] Zou, T.B.; Wu, H.F; Li, HW,; Jia, Q.; Song, G. Comparison of
microwave-assisted and conventional extraction of mangiferin from
mango (Mangifera indica L.) leaves. J. Sep. Sci. 36, 2013, pp. 3457-346.

(BBT nhdn bai: 21/8/2018, hodn tdt thii tuc phan bién: 10/9/2018)


http://tratram.com/san-pham_19_mangiferin---tram-huong-than-duoc-ngu-y-thang..aspx
http://tratram.com/san-pham_19_mangiferin---tram-huong-than-duoc-ngu-y-thang..aspx
http://vietnamtradeoffice.net/tong-quan-va-tinh-hinh-xuat-khau-xoai-viet-nam/
http://vietnamtradeoffice.net/tong-quan-va-tinh-hinh-xuat-khau-xoai-viet-nam/

