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SUMMARY

EVALUATION OF POLYPHENOL CONTENT AND TYROSINASE INHIBITION
CAPACITY OF CALLISIA FRAGRANS LEAF EXTRACTS

Callisia fragrans (C. fragrans) belongs to the family Commelinaceae and has wide applications in
the pharmaceutical field. The leaves were extracted by distillation in 40% methanol. The volatile extract (M)
was collected, while the extract remaining in the flask was fractionated with the obtained ethyl acetate
extract (Y) and the remaining extract after passing ethyl acetate (B). Total polyphenols (TPCs) of extracts in
(M), (Y) and (B) were determined spectrophotometrically using Folin Ciocalteu reagent, with Gallic acid
used as standard. The TPCs of (M), (Y) and (B) were determined as 4.7 + 0.22 mg GAE/g, 17.91 £ 0.0031
mg GAE/g, 47.11 + 0.22 mg GAE/g dry weight, respectively. By liquid chromatography — mass spectrum,
gallic acid and 1-O-(E)-caffeoyl-4,6-di-O-galloyl-B-D-glucopyranose were detected in (B). Furthermore,
tyrosinase inhibition was detected in extract (B) by tyrosinase inhibition assay due to the highest TPC
content, using kojic acid as standard due to its tyrosinase inhibitory ability. Relative inhibition of (B) was
17.29% and IC50 was 64.47 + 0.06 pg/mL, equivalent to 2/3 the potency of kojic acid. Research has also
succeeded in creating microcapsules containing TPC. The study on C. fragrans contribute to the
pharmaceutical field.
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1. PAT VAN PE nhau va dong vai tré quan trong trong vi¢c bao vé
co thé chdng lai cac vi sinh vat gdy bénh [6]. Ngoai
ra, mot s6 nghién ctru con chi ra kha nang (e ché
tyrosinase cia moit nhom o-keto chua trong
flavonoid [7].

Callisia fragrans (C. fragrans) moc ¢ ving khi hau
nhiét déi va can nhiét déi. L& c6 hinh elip, dau
nhon, dai ti1 25 ¢cm va ¢6 mau xanh luc hoac do tia.
C. fragrans c6 gia tri y hoc 16n trong diéu tri cac

bénh ngoai da, bong, rdi loan khép, ngin ngira viém Tyrosinase la mot loai enzyme tham gia vao qua
nhiém [1]. C. fragrans chtra nhiéu loai hop chit c6 trinh tong hop sic t6 melanin va thudng xuét hién
hoat tinh sinh hoc cao [2, 3]. Trong cac thanh phﬁn ¢ thuc vat va dong vat. Melanin la sdc td co ban
hoé hoc, polyphenol c6 rat nhidu hoat tinh sinh hoc chit 1a mot polyphenol va phan bd rong rdi & da,
¢6 gia tri [4]. Dwa trén ciu triac hoéa hoc, C&c toc, mit cua dong vat va ngudi, gitp bao vé da
polyphenol dugc phan thanh 4 nhém chinh bao khoi cac yéu t6 co hai nhu tia UV [8]. Mic du vay
gdm phenolic acid, flavonoid, stilbene va lignans nhung mirc d6 tang sic t6 melanin ngiy cang cao
[5]. Cac phan nhom nay c6 dac tinh sinh hoc khac c6 thé dan dén nguy co ung thu da, gy ra cac d6m
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d6i mdi, tan nhang va cac dang ting sic t6 khac.
Vi vy, viéc nghién ciru cac chit irc ché tyrosinase
1a didu can thiét va dang dwoc quan tam, cu thé,
chung t6i tién hanh danh gia thanh phén
polyphenol va hoat tinh tic ché tyrosinase ctia cac
dich chiét tir 14 va bao ché vién vi nang chira dich
chiét. Vién nang c¢6 hinh ciu dugc lam tir cac
thanh phan d& phéan huy sinh hoc, chira cc chit co
hoat tinh déic biét véi cac chat kém bén, dé bay hoi
[9]. Két qua nghién ctru s& 1a tiém ning tmg dung
trong my pham, thuc pham, va dugc pham.

2. THUC NGHIEM
2.1. Miu thir nghi¢ém

L& C. fragrans dugc thu hai khi con tuoi, khong bi
hu hai va nhiém vi sinh vat. La tuoi duoc ria ki
dudi voi nude dé loai bo bui ban va con trung, sau do
séy kho trong khong khi cho dén khi d6 am 10%.

2.2. Phwong phap nghién ciru
2.2.1 Phuong phdp chiét va thu nhdn dich chiét

380 g la kho dugc ngam trong 1000 mL MeOH
40% va sau d6 dugc chiét bing phuong phép
chung cét. Sau khi thu phén trén cot (M), phan con
lai trong binh dugc chiét bang ethyl acetat. Thu
16p ethyl acetat dwoc goi 1a B. Tét ca cac dich
chiét (M, Y, B) déu dugc c6 dic trudce khi lam thi
nghiém.

2.2.2 Phuong phdp xdac dinh ham hwong phenol
tong (TPC)

Cao khd thu dugc dwoc hoa tan trong nude cit.
Liy 20 pL dich chiét cho vao 100 pL Folin
ciocalteu (FC) va tron déu trong 5 phdt, sau do
thém 80 uL Na,CO; (2%) vao. Sau d6, mau dé
trong toi & nhiét d6 phong trong 60 phit. Sau do,
cac dich chiét dugc do ¢ budc song 765 nm
(Synergy HT, BioTek Instruments). Ddi voi
duong chuan, gallic acid dugc pha lodng & céac
ndng d6 khac nhau (31,25; 62,5; 125; 250 pg/mL).
TPC dugc xac dinh theo gallic acid (GAE) bang
cong thire sau:

TPC=(cxV)/m
Trong d6:
TPC: tong ham lwong phenol tinh bing mg GAE/g
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c: ndng d6 gallic acid phan bd tir duong chuan
mg/mL

V: thé tich dich chiét (mL)
m: khéi lugng cua dich chiét (g)
2.2.3 Phuong phap xdc dinh thanh phan

Pé sang loc thanh phan hoa hoc dich chiét,
phuong phép sic ky 1ong-khéi phd duoc sir dung.
Mau thir duoc dua vao may Agilent 6475 triple
quadrupole LC/MS (Agilent, My). Dua vao viéc
phan tach cac chat két hop véi trong luong phén
tir, mot s6 chat dugc phat hién.

2.2.4 Phwong phap Xdc dinh chdt ve ché doi véi
tyrosinase

Kha nang tuc ché tyrosinase duogc thuc hién theo
phuong phap va hoa chit theo Aldrich-Sigma
(M¥). Trong d6, kojic acid dugc str dung lam chét
dbi chimg dé xac dinh hoat tinh trc ché tyrosinase.
20 puL dém thir nghiém tyrosinase pha loang dugc
thém vao cac giéng dwoc danh ddu 1a miu (S),
kiém soat chét trc ché (IC), trong tmg 1a kojic acid
va gallic acid. Pbi v6i mdi giéng, thém 50pL dung
dich tyrosinase c6 chira 48ul dung dich dém
tyrosinase va 2jL tyrosinase. Hon hop phan {mg
dugc tron déu va i trong ¢ 25 °C/10 phit. Sau do,
chuén bi 30 uL dung dich co chat bao gdm 23 pL
dém thir nghiém tyrosinase, 2 pL chit nén
tyrosinase va 5 WL chit ting cudng tyrosinase.
Dung dich nay duoc tron déu va thém vao timg
giéng. SO mau & bude song 510nm, 30 - 75 pht.
Phén trim trc ché tyrosinase twong déi dwoc tinh
theo cong thirc sau:

% trc ché tyrosinase = [Po dbc ctia dudng trc ché
tyrosinase cta chat kiém soat tic ché - P9 dbc cia
duong tc ché tyrosinase cia mau thir] / Do doc
cia dudng e ché tyrosinase cua chét kiém soat
chat irc ché x100

2.2.5 Phurong phdp bdo ché Vi nang chita dich
chiét

Phwong phap tao vi nang theo mot s6 nghién ctru
trude [10]. 5 g bot Na-alginate hoa tan trong 100
mL nu6c cit dé tao thanh dung dich Na-alginate
(5%). Sau d6, 4 mL dich chiét duoc thém vao 6
mL dung dich Na-alginat va tron déu. Dung dich
CaCl, (0,1 M) dugc chudn bi bang cach hoa tan
1,11g CaCl, trong 100mL nuéc cit (c6 thé thém



tween 80, néu cﬁn, dé giam suc cang bé mat cua
dung dich tao keo, ngén vién nang bi v& hodc hoa
tan trong khi cac giot cua hdn hop dich chiét va
Na-alginate (5%) dugc nho vao dung dich CaCl,.
Céc nang thu dugc dem sdy 50°C dé bao quan.

2.2.6 Phan tich thong ké

Tat ca céac phén tich duogc thuc hién it nhét trong
ba lan va cac két qua théng ké dugc trinh bay duéi
dang gid tri trung binh + SD. Tap di li€u thir
nghiém dugc phén tich bing Microsoft excel
2016.

3. KET QUA VA THAO LUAN

3.1. Xac dinh téng ham hrong polyphenol trong
cac dich chiét xuét khac nhau

Két qua tong ham lugng phenol (TPC) trong dich
chiét 14 C. fragrans dugc biéu thi bang duong
luong gallic acid (mg GAE / g DW) va duogc tinh
toan tir phuong trinh hdi quy y = 0,0045x-0,07.
Nhu thé hién trong hinh 1, do tuyén tinh cua
duodng chuin va cac gia tri phan tan dan dén hé sb
xac dinh cao (R® = 0,9924). Két qua nay giup cho
viéc dinh lugng dugc chinh xac.

TPC ciia (M) 1a 5+ 0,22 mg GAE / g cao hon TPC
cta chiét xuét ethanol duoc bao céo 1a 3,21 mg
GAE / g tru6c day [3]. Hon nita, cac nghién ctu
gin day, tong ham luong phenol bi anh hudéng boi
cac dung moéi chiét xuat khac nhau hogc hdn hop
dung moi véi ty 1€ khac nhau [11, 12]. TPC trong
dich chiét (Y) duoc xac dinh 1a 18 + 0,0031 mg
GAE / g. bdi véi B, n6ng d6 TPC thu duogc tur
duong chuan 1a 41 + 0,0028 mg GAE / g trong
luong kho. Thanh phan phenol trong cic phan
doan thu duoc cao hon so véi chiét xuat methanol
(M), cho thdy cé rat nhiéu phenol trong Y va B
khong bi bay hoi. San lugng cac thanh phan
phenol thu dwoc tir chiét xuat methanol bi anh
hudng boi cac dung mdi khac nhau nhung nhiét
d6, pH, thoi gian chiét xuat,...[13].

3.2. Két qua xéac dinh thanh phan

Do phan dich chiét (B) ¢6 hoat tinh cao nhat nén
dugc dung dé xic dinh thanh phan trong
polyphenol téng. Véi su két hop giita kha ning
phan tach chat cua sic ky long va kha ning cho
biét trong lwong phan tir hay s khdi cia khdi phd
bang céach str dung ché do quét. Két qua nhu trong
bang 1. Dya vao phan tich sic ky 1ong — khdi phd,

1.2 gallic acid va 1-O-(E)-caffeoyl-4,6-di-O-galloyl-#-
1,0 | D-glucopyranose dugc sang loc. 1-O-(E)-caffeoyl-
gz 08 ) ORS00 4,6-d|—O-gaIon!-B-I?-glu?opyranose Ig 1 tgpnln
é 0,6 | R?=0,9924 thuy phan ngoai gallic acid. Nhu vay, dich chiét C.
.g, 04 | o Gallicacid fragrans co céc thanh phan c6 hoat tinh sinh hoc
02 | nén can dugc quan tam. Hién nay, trong nudc
0 cling nhu trén thé gi6i, cic nghién ctu vé C.
0 100 200 300 fragrans con qua it.
Nong dj (ug/mL)
Hinh 1. Puong chuén cua Gallic acid
Bdng 1. Két qua sdc ky long — khoi pho
STT | Thoi gian hru Amax M.W MS* Tén chét
1 8,547 201,1; 232;19; 326,21 Chua xac dinh 824,63 Chua xac dinh
2 10,253 215,03; 271,40; 357,71 | Chua xac dinh 828.75 Chua xac dinh
3 10,970 244,55; 314,90 170,12 226,00 Gallic acid
1-O-(E)-caffeoyl-4,6-
4 13,673 243,81; 326,19 484,40 475,97 di-O-galloyl-p-D-
glucopyranose
5 244.14; 326,46 Chua xac dinh 586,45 Chua xac dinh




3.3. Két qua xac dinh trc ché dbi véi tyrosinase

Két qua xac dinh kha niang wc ché tyrosinase
(Hinh 2), ty 1& phan trim trc ché tuong dbi cua (B)
va gallic acid duoc tinh 1dn luot 1a 17,29% va
75,94%. Sy tc ché twong dbi duwa trén d6 doc cua
phuong trinh hoi quy ciia kiém soat chat trc ché,
mau, gallic acid dugc biéu thi bang y = 0,0133x-
0,1325 (R? = 0,982), y = 0,011x-0,2095 (R® =
0,9912) va y = 0,0032x + 0,0037 (R? = 0,976),
tuong tng. Gia tri ICsy dwoc sir dung lam ndng do
cta chit uc ché dé biéu thi d6 manh cua chét Grc
ché, 1Cx, ctia mAu va chét kiém soat chit trc ché
(kojic acid) va gallic acid dugc xac dinh theo thir
tw twong Gng 12 64,47 + 0,06 pg / mL, 47,54 +
0,06 pg/mL va 155,97 + 1,31 pg/mL.

1,0
4
0’8 y=0,0133x-0,1325
R*=0,982 *
=
.E' = + KojicAcid
il 55 ) i
2 04 ¢ FOMEOIS u it
8 ’ Gallic Acid
& 1
0,2

=] ¥=0,0032x-0,0037
R™=0976

0
0 20 40 60 80
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Hinh 2. Anh hidng ciia cdc hop chat polyphenol
chiét xuat tir C. fragrans doi véi hoat dong irc ché
tyrosinase

Thong thuong, gia tri ICs, thap hon thi hoat dong
trc ché tyrosinase cang cao, do do, ICsy cua chiét
xuét 16n hon ICs; ctia kojic acid thi kha ning tc
ché tyrosinase yéu hon va dwoc udc tinh 1a bang
hai phan ba tac dung kojic acid. Do do, dich chiét
s& duogc tang ndng dd dé c6 nhidu hoat tinh hon.
Gié tri ICs cua gallic acid 16n hon nhiéu so voi
ICso ciia mau C. fragrans va kojic acid. Sy wrc ché
hoat tinh tyrosinase cua gallic acid rat yéu, phu
hop véi cac nghién clru trude day [14]. Do do, tac
dong trc ché tyrosinase trong dich chiét 12 do céc
polyphenol khéc, chir khong phai gallic acid. Cac
polyphenol tiém ning trong dich chiét s& dugc
khai thac.

3.4. Két qua bao ché vi nang chira dich chiét

Vién nho hinh ciu, kich thudc 1,90 + 0,09 mm. Vi
tat ca cac vién nang nho déu c6 hinh dang hinh cu
va kich thude duong kinh tuong tyr nhau va bé mat
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v vién nang hoi nhan (Hinh 3), do d6, két qua 6t
khi thyc hién phuong phap bao goi dich chiét
trong 3% Na-alginate.

Nhiing hat nay dugc lam khé & nhiét do phong.
Céc hat nay dugc dem dinh luong dé kiém tra xem
TPC ciia chiét xuit B ¢6 bi mét di hay khong sau
khi thyc hién vi bao. Ham lugng phenolic trong
vién nang duoc tinh theo lugng gallic acid (mg
GAE / g DW) dua trén duong chuin cua gallic
acid. TPC duoc tinh bang 0,21 + 0,01 mg GAE / g
trong lugng khé / 1 vi nang. Do d6, nghién ctru cé
thé déng goi TPC trong vi bao.

Hinh 3. Cdc hat nhé dwoc thu thap tir qud trinh vi
nang. A) Quan sdt 40X hién thi cdc vién nang nho
dudi kinh hién vi soi néi. B) Quan sdt vién nang
nhé bang mt thiong

4. KET LUAN

Nghién ciru nay da tim cac phan doan c6 ham
luong polyphenol, kha ning {rc ché tyrosinase clia
dich chiét 1a cua C. fragrans. Nghién ctru tim diéu
kién dé tao vi nang chuira cao chiét duoc liéu. Pac
biét, dich chiét duoc sang loc co gallic acid va 1-
O-(E)-caffeoyl-4,6-di-O-galloyl-B-D-
glucopyranose. Céc nghién ctru sau vé duoc liéu
nay can duoc nghién ctru va phat huy dé img dung
dwoc pham.
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