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Tém tat

Thanh phan chinh cua 14 xoai la mang1fer1n duoc biét den ¢6 nhiéu tac dung nhu khang virus, ung thu, tiéu dudng, chong
lao hoa, giam dau... Bao ché cao dic 14 xoai v6i muc tiéu nhiéu hoat chét va it tap chit nham gia ting ty 1¢ hoat chat dé dang
phdi hop bao_ ché cac dang ché pham Thim dinh phuong phép dinh lugng mangiferin dat theo quy dinh ICH va diéu ché cao
déc 14 xoai bang phuong phap ngdm lanh trong ethanol 96%. 14 thi nghiém thiét ké theo mo hinh D-optimal dwoc thuc hién
va tdi wru hod giai doan loai tap chlorophyll trong cao bing phan mem BC Pharsoft OPT. Ba bién doc lap duoc chon khao sat
gom ty 1& dich chiét va nudc, thoi gian va nhiét d¢ 1am lanh. Hai bién phu thude gbm ty 1¢ chlorophyll con lai trong ché pham
va ty 1¢ mangiferin mét di so v6i cao ban dau. Chon cong thirc c¢6 cac bién phu thudc cang nhé cang tét. Két qua nghién ctru
diéu kién téi wu cho thay ty 1& dich chiét va nudc 1:1,2, thoi gian lam lanh tir 15 phut nhiét d lam lanh tir 2°C thi ty 1¢
chlorophyll trong ché pham so véi trudc loai tap 15 3%, ty 1& mangiferin méit di so voi ban dau 20,2%. Ham lugng hoat chit
tinh theo mang1ferm trong cao 14 xoai dat 342 mg/g cao. Quy trinh loai tap va tang ham luwong mangiferin trong bao ché cao
d4c 14 xoai da duoc nghién ciru thanh cong, tang kha nang phéi hop trong bao ché cac dang che pham

Tir kKhéa: Chlorophyll, Mangiferin, Cay xoai (Mangifera indica L.), Diéu kién t6i wu, Phan mém BC Pharsoft OPT.

Summary
Optimizing the Process of Removing Impurities and Enriching the Content of Active Substances
in the Preparation of Viscous Extract from Leaves of Mangifera indica L.

The main component of mango leaves is mangiferin, which is known to have many effects such as anti-viral, anti-
cancerous, anti-diabetic, anti-aging, pain relief... The preparation of mango leaf extract often aims to have the least
impurities and the most active substances in order to increase the percentage of active ingredients and to easily coordinate in
preparing a dosage form. UV-Vis method was used to determine whether mangiferin content meets ICH regulation and the
mango leaf extract was prepared by cold soaking in ethanol 96%. 14 experiments according to the D-optimal model were
carried out to study and the preparation process at the stage of chlorophyll removal was optimized using BC Pharsoft OPT
software. Three independent variables were selected including the ratio of extractive liquid/water, cooling time, and cooling
temperature. Two dependent variables were the amount of chlorophyll left and the content of the mangiferin in the obtained
extract compared to the original one. The results of optimizing the extractive process were as follows: the ratio between
extractive liquid : water of 1:1.2; the cooling time of 15 minutes; the cooling temperature of 2°C; the amount of chlorophyll
left was lower than 15.3%, wh1le the content of the active markers was calculated as mg mangiferin equivalent was higher
than 79.8% in the obtained extract compared to the original one. The amount of active ingredients gets over 342 mg/g of
viscous extract.

Keywords: Chlorophyll, Mangiferin, Mango tree (Mangifera indica L.), Optimal conditions, BC Pharsoft OTP sofiware.

1. bat van dé

Theo nhiéu nghién ciru da duogc cong bb, 1a
xo0ai ¢6 kha nang lam cham hdp thu glucose o
rudt, tang tong hop glycogen tai gan, giup On
dinh dudng huyét sau an va duong huyét lic doi.
Thanh phan chinh ctia 14 xoai 1a mang1fer1n
chiém 20% trong 14 kho duoc biét dén c6 nhiéu
tic dung nhu chong oxy hod, khang virus, ung
thu, tiéu duong, chong lao hoa, suy giam micn
dlch, bao vé gan va giam dau [1],[2],[3]. O Viét
Nam, mangiferin d& dugc nghién ciru phan lap
thanh cong tir 14 xoai [4]. Tuy nhién, viéc st
dung dung mdi methanol trong qua trinh phan lap
khong phu hop trong san xuat cong nghi¢p [4].
Mangiferin khé tan trong nude nén dé bao che
cao thuong st dung dung mdi ethanol [5]. Tuy
nhién, cac tap chat tan trong ethanol trong do co
chlorophyll voi lugng kha 16n c6 thé gdy anh
hudng khong t6t dén chat luong cua che pham,
anh huong qua trinh bao quan ché pham Hién
nay, cac phuong phap co ban str dung dé loai tap

chit trong dich chiét dugc liéu khong nhiéu va
cling chua dugc chu trong ¢ Viét Nam, ddc biét
nhirng phu'orng phép c6 kha ndng tng dung trong
thuc tien san xuat Do d6, dé ting kha ndng ung
dung cao chiét 14 xoai, vigc tim kiém phuong
phap don glan hiéu qua dé loai tap chat trong
dich ch1et va lam giau hoat chat trong cao la xoai
1a rat can thiét. Phuong phap két tha v&i nudc
don gian va kha hi¢u qua da dugc ching minh
trén the gi¢i (ung dung loai tap chat trong dich
chiét con tam that) [6]. Muc tiéu chinh cia
ngh1en ciu 1a t6i wu hoa quy trinh loai tap chit
(chu yeu 1a chlorophyll) trong dich chiét con 96°
tir 14 xo0ai bang phwong phap két tia voi nude,
qua d6 lam tang ham lugng hoat chat mangiferin
trong cao dac la xoai.

2. Nguyén li¢u va phwong phap nghién ciru

2.1. Nguyén lleu

Doi twong: Mau 14 xodi (Manngera indica L.)
str dung trong nghién ctru 1a 14 xoai cat chu thu
hai tai O Mén, Can Tho vao thang 4 nim 2022,
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Maiu dugc dinh danh va lyu miu tai Bo mon
Dugce liéu-Duge ¢ truyen—Thuc vat dugc,
Truong Dai hoc Y Dugc Can Tho. Méu sau kh1
thu hai duogc trong tu sy ¢ nhiét d6 60°C va
nghién thanh bot (d6 4m 8 60%)

Hod chit va dung moi. Chat chuin
mangiferin (Vién Kiém nghiém thudc Trung
uwong, SKS WS.0111280.01, ham lugng 97%)
Ethanol 96% va nudc cat (Vlet Nam). Tat ca cac
nguyén liéu, hoa chit st dung déu dat tiéu chuén
trong dugc dung va trong kiém nghiém.

Thiet  bi, mdy moc. UV-Visible
Spectrophotometer (model UV - 1700) (Shimzdu
Corp, Nhat), may ly tdm (Hettich Mikro 220R,
Trung Qudc), Vortex (TalBoys, Trung Qudc), ta
lanh Samsung 507 lit RT50H6631SL/SV (Thai
Lan) bé siéu am 22 lit WUC-D22H Witeg (Drc),
may do do 4m hdng ngoai AND MX-50 (Nhat
Ban), tu siy Memmert model UNB 500 (btrc).

Noi nghién ciru: Khoa Dugc, truong Pai Hoc
Y Dugc Céan Tho.

2.2. Phuong phdp nghién ciru

Thim dinh phwong phdap dinh lwong
manngerm Thim dinh theo quy dinh cua ICH [7]
cac chi tiéu sau: do chon loc, tinh twong thich hé
thong, khoang tuyén tinh, do dung, do chinh xac.

Phwong phdp xdc dinh ham lwong
mangiferin trong cao

- Dung dich chuén goc Can chinh x4c khoang
10 mg mangiferin chuan, hoa tan trong ethanol-
nuée (1:1), bo sung thé tich dén 100 mL, lic déu
dugc dung dich 100 pg/mL.

- Dung dich chuan Pha loang chuin goc voi
ethanol-nude (1:1) dé tao céac dung dich c6 nong
do 10, 15, 20, 25, 30 pg/mL. Po miu & bude
song 367 nm.

- Mau trang: Ethanol-nuée (1: 1)

- Dung dich thtr: Can chinh xéac khoang 05¢g
cao, cho 90 mL ethanol-nu6e (1:1) vao hoa tan
bang song siéu am trong 20 phut, bo sung thé tich
dii 100 mL, lic déu. Ly tam lay dich. Lay chinh x4c
1 mL dich trong sau ly tdm cho vao binh dinh murc
100 mL. Dinh muc téi vach bang ethanol-nude
(1:1). Lic déu, do quang & budc song 367 nm.

Ham lugng mangiferin toan phin (mg/g)=

CthrexVxk

x100
m x (100—H) x 1000

Trong d6: Cyy. la nong d0 mangiferin_toan
phan trong dung dich thir (ug/mL) V la thé tich
dung dich thu (mL), k 1a hé so pha loang, m la
khdi lugng cua cao (g), H 1a ham am cua cao (%).

T hlet ké thue nghiém

Tién hanh bao ché cao dac 1a xoai bing
phuong phiap ngdm lanh trong ethanol 96%.
Khao sat to1 vu hoa quy trinh bao ché ¢ giai
doan loai tap chlorophyll trong cao. Quy trinh

bao ché, loai tap chlorophyll va thiét ké t6i wu
hoéa nhu sau:

Quy trinh bao ché dich chiét ld xodi ding dé
khdo sdt téi wu héa

- Ngam lanh 100 g bot 14 xoai (dugc xac dinh
d6 am dudi 10%, kich thudc tho vira) trong 1000
mL ethanol 96% trong 24 gio (1 1an chiét).

- Gan dich chlet va ép ba. Gop dich chiét va
dich ép, loc qua glay loc.

- Xac dinh ndong d§ mangiferin va chlorophyll
trong dich chiét ban dau.

- T1en hanh loai chlorophyll theo 14 quy trinh
thiét ké, )

- Tién hanh dinh lugng hoat chit mangiferin
va chlorophyll sau khi loai tap.

Quy trinh logi tap chlorophyll: Lay 50 mL
dich cl}let da biét nong dQ manglfgrln cho vao
coc tiép theo cho nudc cat vao coc chira dich
chiét theo ty 1€ nhét dinh (ca hai cung ¢ nhiét do
phong) khudy 5 phut, sau d6 dé lanh & nhiét do
xac dinh trong ngan da tu lanh (diéu chinh va
theo doi nhiét @ mdi 5 phit 1 1an trong thoi gian
lam lanh, d¢ chénh léch nhiét d6 cho phép la
0,5°C) trong thoi gian xac dinh lam toa
chlorophyll Tién hanh loc mau, xac dinh d6 mau
va dinh luong mangiferin.

Thiét ké toi wu hod quy trinh logi tap
chlorophyll Thiét ké 14 cong thirc khao sat bing
phin mém Design expert va toi uu héa cong thirc
quy trinh bing phan mém BC Pharsoft OPT.
Theo ddi anh hudng cua ba yeu t6: ty 1¢ giira dich
chiét va nudce (x1), thoi gian dé lanh dich (x,) va
nhiét d¢ lam lanh (x3) t6i ham muc tiéu 1a ty 1¢
chlorophyll con lai so véi ban dau (%) (y1); ty 1€
mangiferin mat di so v&i ban dau (%) (yz) Diéu
kién toi vu hoa: b (%) cang nho cang tot, y, (%):
cang nhd cang tot.

Céch tinh y, va y, nhu sau :

Ty 1¢ chlorophyll con lai so v&i ban dau (%) =
(khdi lwong chlorophyll con lai trong dich chiét
sau loai tap/ khdi luong chlorophyll trong dich
chiét trudce loai tap) x 100.

Ty 1€ mang1fer1n mét di so véi ban dau (%) =
(1 - (khoi lwong mangiferin con lai trong cao sau
loai tap/ khi lugng mangiferin trong cao trudc
loai tap)) x 100.

Phwong phdp xdc dinh nong do mangiferin
trong dich chiét: Mau dich chiét duoc pha loang
bang hon hop ethanol-nuéc (1 1). Bbi véi dich
chiét ban dau thi liy chinh xac 1 mL dich chiét
pha lodng trong binh dinh mirc 100 mL. Déi voi
dich chiét sau loai tap thi 1ay chinh xdc 5 mL pha
loang trong binh dinh mic 20 mL, sau do6 lay
chinh xdc 1 mL pha lodng tiép trong binh dinh
murc 20 mL. Nong do mangiferin trong dich chiét
dugc tinh theo cong thirc:
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Nong d6 mangiferin trong dich chiét (mg/mL)

_ Cthre xk

1000
toan phan trong dung dich thir (ug/mL). k la hé
s6 pha lodng.

Phwong phap xac dinh do mau chlorophyll
Mau cua chlorophyll trong dung dich dugc xac
dinh bang phuong phap do quang tai budc séng A
(645 nm). Tu d6 tinh ra duoc ndng do
chlorophyll. Phuong trinh  duong chuan
chlorophyll do & budc song 645 nm [8]: ¥ =
0,643 x x. Trong d6 x la nong do chlorophyll
(ng/mL); y la do hap thu & budc song 645 nm.
Phuong trinh ¢6 R” = 0,999.

Quy trinh bao ché cao diic li xodi sau khi tdi wu

- Ngam lanh 100 g bot 14 xoai (dugc xac dinh
d6 am dudi 10%, kich thude tho vira) trong 1000
mL ethanol 96% trong 24 gior (1 1an chiét).

- Gan dich chlet va ép ba. Gop dich chiét va
dich ép, loc qua giay loc.

- Tién hanh loai chlorophyll.

- C6 dich chiét da loai chlorophyll ¢ nhiét d6
60°C trén bép cach thuy tdi thé cao dic. Xac dinh
do am cao dic.

- Tién hanh dinh lugng hoat chit mangiferin
co trong cén.

Bao quan cao dac trong lo kin, tranh dnh sang

Ktem nghi¢m cao dic: Kiém tra mot s6 chi
tiéu chat lugng cia cao dac la xoai (Cam quan,
mat khdi lugng do lam kho, dinh tinh, dinh
lugng) [9].

3. Két qua nghién ciru

3.1. Tham dinh quy trinh dinh luvong

Tham dinh theo quy dinh ciia ICH [7] cac chi
tiéu sau:

Do chon loc dic hiéu: Quét ph6 mau chuén,
mau thir, va mau trang (quét qua dinh 367 nm).
Hinh anh pho dugc thé hién trong Hinh 1. Tai
budc song hap thu 367 nm khéng c6 dinh trén phd
d6 ciia mau tring. Quy trinh dat tinh déc hiéu.

. Trong d6 Cyy 12 ndng d6 mangiferin

ANC I BT R ©

Hinh 1.~Ph6 hép thu cﬁg m5,u chuén (a),
mau thir (b) va mau trang (c)

Tinh twong thich hé théng: Pha dung dich
mangiferin chuan co nong do 10 pg/mL tur dung
dich chuan gbc. Do d6 hap thy & bude song 367
nm. Thyc hién dong thoi 6 mau. P hip thu do
duoc 12 0,3024 + 0,0011 (RSD = 0,3774%).

_Xac dmh khoang tuyén tinh: Thuc hién trén 5
mau chuin v6l nong do tr 10 - 30 pg/mL.
Phuong trinh h6i quy tim dugc 1a § = 0,0313x +
0,0189 véi R* = 0,9971. Str dung tric nghlem F
cho thay phuong trinh hoi quy tuong thich (p <
0,05) va trac nghlem t cho thay hé sO p cd y nghia
(p < 0,05) va b, cé y nghia (p < 0,05) (Hinh 2).
Phuong trinh hoi _quy biéu dién sy phu thudc
tuyen tinh giira nong d6 va do hap thu dat yéu
cau vé tuong quan tuyen tinh.

2 1
o i § =0,0313x-0,0189
‘2 08+ R?=0,99711
8 46
0.4
02
| NBng d6 (ug/mi)
o - : .
0 10 20 30 40

Hinh 2. Biéu d6 biéu dién d¢ hip thu theo ndng do
mangiferin

Do diing: St dung phuong phap thém chuén,
sau d6 xac dinh d6 thu hoi.

Ty 1& % tim lai chudn dugc xac dinh theo
céng thirc: TS’ lé % tim 1a1 = (C tim lai/ C thém vz‘lo)
x 100 = ((C mbu thit thém chudn = C miu thf:)/ C
x 100.

Thyc hién theo phuong phap thém chuan
Thém lan lugt 1,0 mL dung dich chuan c6 nong
do 1a 10, 20 va 30 (ng/mL) vao cac ong nghlem
chtra 1 0 mL dung dich thir T. M&i muc nong
do them lam 3 mau. Do quang va duya vao
phuong trinh duong chuén, tinh luorng chuan
tim lai. Két qua ty 1é tim lai cua cdc mau nim
trong khoang 99,47-103,05%. Trung binh dat
100,44%, RSD = 0,7%.

Do chinh xdc: Chuan bi cac miu thir (n=6).
Pha loang cac mAu voi ethanol- -nude (1:1). Xac
dinh nong do theo dudng chuan. Két qua dat
341,91 + 1,04 mg/g cao. RSD = 0,3% (Bang 1).

thém véo)

Bing 1. Két qua thim dinh do chinh xac

) : . Khéi . Ham lwgng | po ) jyomg
x Do hap Nong do Do pha Thé tich P am mangiferin =
Mau - lugng cao 5 X A trung binh +
thu (ng/ml) loang (ml) cao (%) toan phan
® (mg/y | SD(mg/g)
1 0,4611 15,3355 100 100 0,5003 10,3 341,72 341,91+ 1,04
2 0,4559 15,1693 100 100 0,4928 10,3 343,17
3 0,4591 15,2716 100 100 0,4981 10,3 341,8
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. A 5 Khéi : Hamlwong |y, ) jirgn
x Do hap Nong d¢ D) pha Thé tich Py am manglferm none
Mau i lugng cao trung binh +
thu (pg/ml) lodng (ml) cao (%) toan phin
(® (mg/g) SD (mg/g)
4 0,4511 15,016 100 100 0,4886 10,3 342,62
5 0,4703 15,6294 100 100 0,5123 10,3 340,11
6 0,462 15,3642 100 100 0,5008 10,3 342,02
Két lugn: Quy trinh dinh lugng 3.2. Xdc dinh nong do mangiferin va chlorophyll

mangiferin trong cao 14 xoai biang phuong trong mdu dich chiét trudc khi t6i wu hod
phap UV-Vis dat yéu cdu cho phén tich dinh Két qua nong do mangiferin va chlorophyll

lugng ché phim. trong mAu dich chiét 14 xo0ai qua 3 lan do duoc
trinh bay trong Bang 2.
Bang 2. Nong do mangiferin va chlorophyll trong dich chiét 14 xoai
Lan thir Lan 1 Lan 2 Lin 3 Trung binh
Nong do mangiferin (mg/mL) 2,787 2,880 2,531 2,732 + 0,180
Nong do chlorophyll (ug/mL) 20,180 21,332 21,158 20,890 + 0,621
Két lugn: Nong do manglferm va 3.3. Thiét ké mo hinh thyc nghiém
chlorophyll trong dich chiét 1a xoai do dugc lan Sau khi chlet duoc ligu, tién hanh loai tap

luot 1a 2,732 + 0,180 mg/mL va 20,890 + 0,621  trong dich chiét dugc liéu va khao sat cac diéu
g/mL Mau da xéc dinh nong do, duoc dua vao  kién loai ‘tap theo md hinh. M6 hinh thyc nghiém
tdi wu hod quy trinh loai tap dé bao ché cao  dugc thiét ké bang phin mém Design Expert v7.0

duoc ligu. va dugc trinh bay trong Bang 3.
Bang 3. Thiét ké mé hinh cac quy trinh
Quy trinh Xy X, (phut) x; (°C) Quy trinh Xy X, (phut) x3 (°C)

1 1:1 60 2 8 1:1.5 60 2

2 1,5:1 60 2 9 1:5:] 30 5

3 1,5:1 30 5 10 1,5:1 30 2

A 1:1 30 5 11 1:1,5 15 2

5 1:1,5 15 5 12 1:1 15 2

6 1:1 30 2 13 1:1 60 5

7 1:1,5 15 5 14 1,5:1 15 5
Trong d6 x;la cac bién doc lap nhu sau: muc, X3 dugc khdo sat ¢ 2 mirc. Lugng dich chiét
x;: Ty 18 dich chiét: nudc (thé tich:thé tich) 14 xo0ai dugc giit ¢b dinh. Cac dich chiét dugc xu
X,: Thoi gian lam lanh (phat) ly theo quy trinh va do d6 mau ciing nhu néng do
x3: Nhiét do lam lanh (46 C) mangiferin con lai. Dir liéu thuc nghiém theo mo

Theo mo hinh trén, x; va x, dugc khdo sat & 3 hinh trén dugc trinh bay theo Bang 4.
Bang 4. Dit liéu thuc nghiém vé bao ché va kiém nghiém

Quy trinh Xy X, (phit) X3 ("C) ¥1.(%) Y2(%)
1 1:1 60 2 22,35 30,01
2 1,5:1 60 2 18,78 29,24
3 1,5:1 30 5 22,20 30,27
4 1:1 30 5 20,99 30,27
5 1:1,5 15 5 21,44 26,60
6 1:1 30 2 20,71 26,50
7 1:1,5 15 5 26,69 26,05
8 1:1,5 60 2 26,69 25,10
9 1,5:1 30 5 20,45 29,54
10 1,5:1 30 2 16,27 33,37
11 1:1,5 15 2 30,34 24,89
12 1:1 15 2 25,55 22,93
13 1:1 60 5 19,53 29,04
14 1,5:1 15 5 17,94 32,69

Ghi cht: x;: Ty 1& dich chiét: nudc (thé tich:thé tich); x,: Thoi gian lam lanh (phut); x3: Nhiét do 1am lanh (d6 C); yi: Ty
1& chlorophyll con lai so véi ban déu (%); y»: Ty 1& mangiferin mat di so v6i ban dau (%).
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Két qua tdi wu hoa cong thirc

Dir liéu thyc nghiém vé bao che va kiém
nghiém trong Bang 3 dugc dung lam dau vao cho
phian mém BCPharsoft OPT dé luyén mang.

Luyén mang thén kinh

Sur dung thuat toan lan truyén ngugc.

So cong thire luyén : 12

S6 cong thire thir : 2

Bing 5. Gia tri R? thir va R? luyén
ctia md hinh chon lgc cua cong thirc

R’ thir R’ luyén Nhom thir
Vi 0,86 0,82 8 va 14
Y, 0,99 0,88 11val4

Két qua toi wu hod

>
Lt
2
Hinh 3. Méi lién quan giita bién déc 1ap va bién phu thude
khi tién hanh toi wu hod quy trinh loai tap véi khoang dat
dugc cia y, tir 16,27 - 17,27% va y, tir 22,93 - 23,93%

Két qua dugc thé hién trong Hinh 3 cho thdy khi
xp coty I¢ tir 1: 106den1 1,2, x; ¢6 gia tri tir 15
dén 17 phut, X tir 2 dén 2,3°C thi lugng chlorophyll
con lai voi ty 1€ 16,27-17,27% so véi luong
chlorophyll ban dau, con lugng mangiferin mat dicod
ty 1€ dudi 23,9% so v6i lugng manglferln ban dau.

Két qua tdi vu hoa boi phan meém thong minh
BCPharsoft OPT bao gdm céc thong s6 tbi uu
cua cac thanh phan cong thirc va gia tri du doan
cua cac tinh chat san phdm dugc tom tat nhu sau:

Théng sé6 t6i wu:

x; (Ty 1€ dich chiét: nuoc) = 1,2 (thé
tich:the tich)

X, (Thoi gian lam lanh) = 15 phuat

X3 (Nhiét d6 lam lanh) = 2°C

Tinh chét dw dodn:

y; (Ty 1& chlorophyll con lai so v6i ban dau
(%)) =16,5%

Y2 (Ty 16 mangiferin mit di so v6i ban dau
(%)) =23,1%

Kiém chu’ng thwc nghiém

Thyc hién kiém _chirng trén 3 16 (100 g/10) su
dung cac gia tri bién doc lap da duoc toi wu boi
phan mém BCPharSoft OPT.

Bing 6. Két qua thyc nghiém va du doan boi phan mém BCPharsoft OPT

Tinh chat san pham Du dodn Kiém chirng Gid tri p
Ty 1€ chlorophyll con lai so vdi ban dau (%) 16,5% 15,3 +1,4% 0,21
Ty 1¢ mangiferin mat di so vdi ban dau (%) 23,1% 20,2 £2,5% 0,12

Phaén tich phuong sai 2 yéu to khong lap (bang
phin mem MS-Excel 2003) cho thy két qua dy
doan va két qua kiém chirng khong khac nhau vé
mit thong ké (p > 0,05).

Sau khi loai tap, dich chiét dugc co bay

hoi dung moi den thé cao dac thu dugc 5,97
+ 0,14 g (46 am 10,28 = 093%) Két qua
d;nh lugng va kiém tra mot sO chi tiéu cua
cao dac la xoai dugc thé hién trong Bang 7
va 8.

Bing 7. Két qua dinh luong ham lugng mangiferin trong cao dic

A A As
pohip | Nongdo Khbl L Hamlwgng = Ham lwong
trung n o lwgng cao Po am 3
~  thu trung 5 D¢ pha The tich o manglferm trung binh +
Lo 3 binh trung cao (%)
binh (ng/mL) lodng (mL) binh (g) (n=3) toan phin SD (mg/g)
w=3) Pt (mg/g) (n=3) (n=9)
1 0,4626 15,3823 100 100 0,4968 11,2 348,68
0,4587 15,2588 100 100 0,4971 10,3 342,23 341,74 + 6,29
3 0,4553 15,1512 100 100 0,4999 9,34 334,31
Bing 8. Két qua kiém nghiém mét s6 chi tiéu chét lwong cia cao dac 14 xoai
Chi tiéu Két qua
Hinh thirc cam quan Cao mau nau hoi anh xanh, dac quanh, mui dac trung, vi dang
Mat khoi lwrgng do 1am kho 10,3%. Pat theo quy dinh cia DDVN V d6i véi cao dac
Pinh tinh Pung (bang SKLM c6 vét trung véi vét cia mangiferin chuan)
Pinh luwgng 341,7 mg/g luong mangiferin trong cao dac
4. Ban luan hoat chat chinh trong 1a x04j tan t6t trong ethanol

De gia ting nong do hoat chat trong céac dich
chiét dwogc liéu thi vin dé can ban nhat 1a tim
phuong phap loai tap hiéu qua. Mangiferin la

cao do. Tuy nhién, khi chiét hoat chat nay tur la
xoai bang ethanol 96% thi dong thoi tap
chlorophyll cling hoa tan theo m¢t lugong kha 16n.
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Do do, viéc nghién ctru loai tap chlorophyll la
can thiet dé tang ty 18 ham lucmg hoat chat trong
cao [6],[8]. Trong nghién ciru nay dé ting ham
lugng hoat chit trong cao, qua trinh loai tap
chlorophyll dugc nghien ctru toi uu hoa quy
trinh dé thu dugc két qua loai tap dugc nhiéu ma
van gilt duoc lucmg hoat chat trong dich chiét
dan dén cao dugc giau ham lwong hoat chéit hon.

X1X2Y2

X1X3Y2

V6i két qua nghién ciru téi vu 1u0’ng chlorophyll
loai di hon 80% so véi lugng tan vao dich chiét
din dén ham lugng hoat chat trong cao dat dugc
hon 342 mg/g cao (da trir 4m), cao hon gip doi
S0 VOi két qua chua loai tap la 148 mg/ g cao (da
trir 4&m) va cao hon so voi dat dugc cua nhiéu
nghién ctru d3 cong bé (M. Magesh Kumara va
cs. (2018)) [10].

Hinh 4. Méi lién quan nhan qua giira cac cip bién doc 1ap x dén bién phu thudc y,, y»

Phan tich m01 lién quan nhan qua giita bién
doc lap va bién phu thudc trong khodng khéo sat
cho thiy ty 1¢ nudc so voi dich chiét trong
khoang 0,8 dén 1,2 thi lwong chlorophyll con lai
thap, trong khoang tr 1,2 dén 1,5 thi ty I¢ tang
dan dén chlorophyll con lai nhieu hon, thoi gian
lam lanh trong khoang khao sat hdu nhu khong
anh huong den cac bién y> nhiét do lam lanh cang
thip cang tot trong qua trinh loai chlorophyll
(Hinh 4).

5. Két luin

Xac dinh duogc quy trinh bao ché cao dic 1a
xo0ai voOi cac thong so: ethanol 96%, ngdm lanh
thoi gian 24 gio, loai tap trong dich chiét bang

cach thay d6i dic tinh dung méi. Viéc sir dung
nude loai chlorophyll trong nghien ctru vira kinh
té vira khong dua chat khac vao dich chiét vira
giap cac hoat chit ¢6 hoat tinh sinh hoc trong
dich chiét duoc gia ting nong do trong cao, ting
kha ning ung dung cao 14 xoai, Két qua nghien
ctru chi ra diéu kién t6i wu dé tién hanh qua trinh
loai chlorophyll 1a ty 1¢ giita dich chiét : nudc la
10:12 (v:v), nhiét 4o 1am lanh la 2°C, thoi gian aé
lanh anh hudng khong ding ke két qua quy trinh
t6i uu chon thoi gian ngan nhat 1a 15 phut. Ham
lu’orng hoat chat tinh theo mangiferin trong cao la
xoai dat hon 342 mg/g cao (da trir am).
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