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TOM TAT

Chiét xudt tir thue vét tir Idu dé dwoc xem la phuong thuéc quan trong gitp
duy tri strc khde, téng cwdng mién dich va phong ngira, diéu tri bénh man
tinh. Cdc hop chdt tw nhién cé trong thdo méc, gia vi, trdi cdy va rau cu khéng
chi tago hwong vi cho thuc phdm ma con mang lai nhiéu loi ich sirc khde. Cdc
thanh phén hogt tinh nhw polyphenol, terpenoid, alkaloid va flavonoid trong
thyuc vt dé chirng minh co s& khoa hoc cho viéc st dung réng réi cua ching
trong y hoc va dinh duéng. Girng xoai (Curcuma amada Roxb.) la mét logi gia
Vi €6 gid tri duoc wng dung réng réi trong Gm thue va y hoc cé truyén. Nghién
cttu ndy tién hanh so sdnh cdc loai chiét xudt tir ré cu C. amada dang tuoi va
khé bdng cdc dung méi khdc nhau nhdm dénh gid khé ndng chéng oxy héa va
trc ché enzyme tyrosinase. Két qud cho thdy chiét xudt ethyl acetate tir mdu
twoi thé hién hoat tinh manh nhét, vdi gid tri ICso d6i véi DPPH va ABTS lén
lwot ld 8,3 + 0,007 ug/mL va 4,9 + 0,87 ug/mL. Péng thoi, chiét xudt nay ciing
cho théy khé ndng trc ché enzyme tyrosinase hiéu quéd nhét (ICso = 42,64 #+
0,41 ug/mL), vuwot tréi so vdi cdc chiét xudt tir acetone, methanol, ethanol va
nwéc. Ngodi ra, mau twoi nhin chung cho hoat tinh sinh hoc cao hon méu
khé, cho thdy tiém néng st dung nguyén liéu tuoi trong cdc trng dung chéng
oxy héa va trc ché tyrosinase.

ABSTRACT

Plant extracts have long been regarded as important remedies for maintaining
health, enhancing immunity, and preventing and treating chronic diseases.
Natural compounds found in herbs, spices, fruits, and vegetables not only add
flavor to food but also offer numerous health benefits. Bioactive components
such as polyphenols, terpenoids, alkaloids, and flavonoids in plants have
provided scientific evidence supporting their widespread use in medicine and
nutrition. Mango ginger (Curcuma amada Robx.) is a spice of high usage in
culinary formulations and traditional/folk systems of medicine for therapeutic
actions in Asian countries. In this study, we compared the different solvent
extracts between fresh and dried powder from C. amada rhizomes on
antioxidant and anti-tyrosinase activities. The results reveal that ethyl acetate
extract from a fresh sample showed strong effectiveness on scavenging DPPH
and ABTS radical (ICso = 8.3 + 0.007 and 4.9 * 0.87 ug/mL, respectively) than
other solvent extractions. Tyrosinase inhibitory effects had the strongest ethyl!
acetate extract from the fresh sample (ICso = 42.64 * 0.41 ug/mlL) and
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significantly stronger than that of acetone, methanol, ethanol and water
extracts. Comparison of antioxidant and anti-tyrosinase activities between fresh
and dried powder samples, the fresh sample possessed stronger inhibitory
activities than the dried powder sample. This suggests the potential for using
fresh materials in antioxidant and tyrosinase inhibitory applications.

1. DAT VAN DE

Cac chiét xuat thd va hoat chat sinh hoc tir
thyc vat ty nhién da duoc chirng minh cé kha
nang khang oxy héa hiéu qud, gép phan ngin
nglra qud trinh tén thuong t& bao do stress
oxy hda gay ra [1]. G&c ty do la tdc nhan gay
nén nhiéu réi loan trong co thé, bao gdm viém
duong tiéu hda, 130 hda, ung thu va rdi loan
chuyén hdéa nhu tang dudng huyét. Trong s6
cac hgp chat tu nhién, nhdm phenolic — mot
thanh phan chinh cta chat chuyén hda thu
cap trong thuc vat — c6 kha nang chéng oxy
héa manh. & ndng dd thap, cic hop chat
phenolic hoat dong nhw nhitng tdc nhan loai
bo gbc tu do, gilip bdo vé co thé va thuc phdm
khdi qua trinh oxy hda [2, 3].

Bén canh dd, enzyme tyrosinase déng vai
trd chinh trong qud trinh sinh téng hop
melanin théng qua viéc xuc tac cac phan &ng
oxy héa cla L-tyrosine va L-DOPA. Tyrosinase
khéng chi diéu hoa qua trinh hinh thanh sic t6
ma con la nguyén nhan gay ra hién tuvgng hoa
nau trong rau qua va thuc phadm [4]. Do d6,
cac chat (rc ché tyrosinase ngay cang duoc
quan tam trong céc linh vuc dwgc pham, thuc
phdm va my phdm nham kiém soat qud trinh
oxy hda va sac t6 hoa.

Chi  Curcuma (thuoc ho Gung -
Zingiberaceae) bao géom hon 80 loai thuc vat
than ré. Chung cé ngudn géc tir khu vurc An Do
- M3 Lai va duwoc phan bd rong rai & vung nhiét
déi tir chau A dén chau Phi va chau Uc. Girng
x0ai (Curcuma amada Roxb.) — mot loai than ré
thudc chi Curcuma — duwoc biét dén vdi nhiéu
&ng dung khac nhau nhu mét nguén tao huong
vi x0ai séng trong thuc pham va nhiéu hoat
tinh sinh hoc phong phu, nhé chira da dang cac
hop chat chuyén héa th& cip. Nhiéu nghién

clru trudc day da ghi nhan cac tdc dung nhu
khang khuan, khang ndm, chéng viém, ha sét,
giam cholesterol, ch6ng oxy hda va tiém nang
ng dung trong nganh thyc pham, dugc pham
va my pham [5-7]. Mét s6 hoat chat nhu
difurocumenonol, labdane
diterpene tir than ré tir cay girng xoai d3 thé
hién r& hoat tinh khang khuan, chéng géc ty do
va doc té bao [8].

Tuy nhién, hién nay cdc nghién cttu lién
quan dén kh3 nang khang oxy hda va rc ché
tyrosinase cta C. amada, cling nhu sy so
sanh gilta nguyén liéu tuoi va kho, hay tac
dong cha cac loai dung méi chiét xuat khac
nhau Ién hoat tinh sinh hoc van con kha han
ché. Chinh vi vay, nghién ctu nay duoc thuc
hién nham danh gid va so sanh hiéu qua
khang oxy hda va (rc ché enzyme tyrosinase

amadannulen va

cla than ré cay girng xoai & hai dang nguyén
liéu (twoi va khd), s&r dung cac dung moi
chiét xuat khac nhau.
2. PHUO'NG PHAP NGHIEN CU'U
2.1. Vat liéu nghién ctru

Mau cl tuwoi duwoc thu thap tai néng trai
cha Truwong Pai hoc Ryukyus, tinh Okinawa,
Nhat Ban. Than ré dwoc rira sach, cat lat va
sdy kho trong 16 sdy khi néng & nhiét do 50°C
trong vong 72 gi®, sau dé duoc nghién thanh
b6t min véi kich thudc lot qua rady 60 mesh
bang may nghién Apex Communiting Mill
(Apex Construction Ltd, London). Mau dugc
bdo quadn & nhiét d6 -20°C cho dén khi thuc
hién thi nghiém.
2.2. Phwong phap nghién ciru

Chiét xuat mau: Mau tuoi (50 gram) va mau
bét khé (20 gram) duoc chiét xuat trong 400
mL dung moi nudc (H.0), ethanol (EtOH),
methanol (MeOH), acetone va ethyl acetate
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(EtOAc) va lac trong 24 gid. Cac chiét xuat sau
dé duoc loc va lam bay hoi dwdi dp suat gidm
bang thiét bi c6 quay cho dén khi khd. Cac
mau duoc gitt & 4°C cho céc thi nghiém ké tiép.

Xac dinh ham lugng polyphenol téng sé:
Dinh luvgng ham lwong polyphenol téng sé
(TPC) bang thudc thir Folin-Ciocalteu theo quy
trinh duwgc mo ta bdi Caceres va cong su [9] cd
hiéu chinh. 500 pL Folin-Ciocalteu va 500 pL
nudc cat dugc thém vao 200 pl mau cao chiét
tuoi va khé & ndng dé 1000 pg/mL. Sau 5 phat,
800 pL dung dich natri carbonate (7,5%) duoc
thém vao hén hgp va G & nhiét dd phong
trong 30 phut. D6 hap thu dugc do & budc
séng 760 nm bang may quang phé Shimadzu
UV-160A (Kyoto, Nhat Ban). Gallic acid dugc
st dung nhu chat déi chirng duwong dé xay
dung phuong trinh dudng chuan. Ham lugng
polyphenol duwgc tinh toan dua trén dudong
chudn va duoc biéu thi bang mg gallic acid
twong duwong (mg GA)/ 100 g khdi lwgng mau.

Xac dinh ham lwong flavonoid téng s6: Ham
lvgng flavonoid téng s6 trong moi dich chiét
pha lodng dugc xac dinh bang phwong phap
so mau AlCls dugc md ta bdi Djeridane va
cong su [10]. Tém lai, 100 uL mau chiét xuat &
néng doé 1000 pg/mL dugc cho vao dia 96
giéng va 100 plL 2% AICl; duoc thém vao, hon
hop phan ng duwoc U trong 15 phut & nhiét
dd phong. P6 hap thu duwoc do & budc song
430 nm. Rutin duwogc s dung nhw chat déi
chirng duwong xay dung phuwong trinh dudng
chuan. Ham lwong flavonoid dwoc tinh toan
dua trén phuong trinh dwdng chudn va dugc
biéu thi bang mg rutin twong dwong (RE)/100
g khéi lwvong mau.

Xdc dinh kha néng khdng oxy héa:

Xac dinh khd ndng khi&r géc ty do 1,1-
Diphenyl-2-picrylhydrazyl (DPPH): Thi* nghiém
khd nang khir géc tv do DPPH duoc tinh theo
quy trinh cGia Boskou va céng sy [11]. 40 pL
DPPH va 80 uL dung dich dém natri acetat (0,1
M, pH = 5,5) dwoc thém vao 80 uL mau dung
dich chiét xuat & cac néng d6 10, 100 va 250

pg/mL bang dia 96 giéng. Dung dich hon hop
dugc 0 trong t6i & nhiét dd phong trong 30
phut. D6 hap thu dugc do & budc sdéng 517
nm bang mdy quang phd (Shimadzu UV-160A,
Kyoto, Nhat Ban). 2,6-di-1butyl-4 metyl phenol
(BHT) duwoc sir dung nhuw chat déi ching
duong. Hoat déng khir gbc tu do duogc tinh
theo cong thirc sau:
DPPH (%) = (Ap/c — Amau)/ Ap/c x 100

Trong do:

Ap/c 1a gid tri dd hdp thu cha chat doi
chirng;

Amzu 12 gid tri do hap thu cla mau chiét
Xuat.

Thi nghiém dworc thuce hién véi ba 1an 13p lai,
(%) rc ché hoat ddng cla gbc tu do dugce biéu
thi dang biéu d6 dwa trén néng dd chiét xuat
twong ing va tlr do tinh dwoc gia tri 1Cso(gid tri
nay trc ché dugc 50% hoat déng clia goc tu do).

Xac dinh kh3 nang khir géc ty do cla ABTS:
Thir nghiém kh3 ndng kh&r goc ty do dugc
thuyc hién bang may do quang phd theo
phuwong phap nhu mé ta cia Re va cong su
[12]. Dung dich phan &ng dwoc chuan bj bang
cach trén 7 mM ABTS va 2 mM K3S,0s v3i s6
lvgng bang nhau va dé trong t6i qua dém
(hon 16 gio) & nhiét do phong. Dung dich
dwoc pha lodng bang cach tron véi nudc dé
thu dwoc dd hdp thu 0,70 + 0,03 don vi &
budc séng 734 nm. Sau d6, cdc mau chiét xuat
cé néng d6 khac nhau 10, 100 va 250 pg/mL
duwoc thém vao va do & buwdc séng 734 nm
sau 6 phut G & nhiét d6 phong. 2,6-di-1butyl-4
metyl phenol (BHT) duwgc si dung nhu chat
ddi chirng dwong. Hoat dong khir géc ty do
dugc tinh theo cong thirc sau:

ABTS (%) = (Ap/c — Amau)/ Ap/c x 100

Trong dé:

Ap/c la gid tri d6 hap thu cta chat déi chirng;

Am3u 12 gia tri d6 hap thu cla mau chiét xuat.

Thi nghiém duogc thuc hién véi ba lan 13p
lai, (%) (rc ché hoat déng cha gbc tu do duwoc
biéu thi dang biéu d6 dua trén ndng dd chiét
Xuat twong &ng va tir dé tinh duoc gia tri 1Cso
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(gid tri nay &rc ché dugc 50% hoat ddng cua
géc tu do).

Xac dinh khd ndng hoat dong (c ché
enzyme tyrosinase: Hoat tinh (rc ché enzyme
tyrosinase dugc xac dinh bang phuong phép
nhuv d3 mo ta bdi Tadtong va cong sy [13]
bang cach do DOPA chrome duwoc hinh thanh
do tac dong cla enzyme tyrosinase trén co
chat tyrosine. Cac mau chiét xuat dugc hoa
tan trong dung mdi twong rng dé tao ra cac
noéng dd khac nhau (10, 20 va 50 pg/mL). Bia
96 giéng dugc thiét 13p theo thir ty sau; 120
pL dém phosphate (20 mM, pH 6,8), 20 uL
mau va 20 pL tyrosinase (500 U/mL trong dém
phosphate 20 mM). Sau khi G & 25°C trong 15
phut, phan ng dwoc bat dau bang cach thém
20 L dung dich L-tyrosine 0,85 mM vao moi
giéng, sau do U & nhiét d6 phong trong 10
phut. Hoat tinh cla enzyme duwgc xac dinh
bang cach do d6 hap thu & budc séng 470 nm.
Acid Kojic dugc s&t dung nhuw mét chat déi
chirng duong. Phan tram (c ché tyrosinase
duwoc tinh nhw sau:

Uc ché hoat dong tyrosinase (%)
= [(A-B) - (C- D)]/(A - B) x 100

Trong dé:

A 13 dd hap thu cha d6i chirng cé enzyme, B
la d hap thu cha d6i chirng khéng cé enzyme,
C la d6 hap thu clla mau thlr cé enzyme va D 13
d6 hap thu ctia mau thir khdng cé enzyme.

Phan tich thdng ké: S6 liéu théng ké va biéu
d6 dugc phan tich bang phan mém Microsoft
Excel 2016.

3. KET QUA VA THAO LUAN
3.1. Ty lé thu hoi chiét xuat girng xoai

Mau tuoi (50 gram) va mau bot khé (20
gram) dugc chiét lan luot & nhiét dé phong
trong 24 gi®d bang nudc, ethanol, methanol,
acetone va ethyl acetate. Lam bay hoi dung
moi dwdi dp suat gidm bang cach st dung cd
quay thu dwoc methanol (3,06 + 0,39 gram),
acetone (2,098 + 0,22 gram), nwdce (1,3 £ 0,11
gram), ethanol (0,85 + 0,25 gram) va ethyl
acetate (0,338 + 0,12 gram), twong &ng. Trong
khi chiét xuat dang bét khé thu duoc lan luot
véi nwdc (9,3 + 0,37 gram), methanol (8,1 +
0,23 gram), ethyl acetate (3,2 + 0,13 gram),
acetone (2,9 + 0,08 gram) va ethanol (2,7 #
0,09 gram).

3.2. Ham lwgng Polyphenol va Flavonoid tong s6

Bang 1. Ham lwg'ng phenolic va flavonoid téng s8 cta cac dung mdi chiét khac nhau
tir cdc mau bot twoi va kho girng xoai

Ham lwgng polyphenol téng s6
(mg GAE/g chiét xuat)

Dung mdi chiét xuat

Ham lwgng flavonoid téng s6
(mg Rutin/g chiét xuat)

MAu twoi Mau kho MAau twoi Mau khd
Ethyl acetate 144,1 + 2,59° 81,3 +0,54° 597,4 + 0,892 45,7 +£1,98°
Acetone 64,9 +0,01° 81,7 +13,2° 426,5 + 4,36° 36,0 + 2,35
Ethanol 38,3 +0,37¢ 385,0 + 4,06° 102,7 + 3,64¢° 31,0+ 0,75
Methanol 45,5 + 1,66° 204,0 + 4,20¢ 167,1+1,75¢ 15,4 +1,53¢
Nudc 11,7 +3,12¢ 14,4 + 4,48¢ 15,19 £ 0,09¢ 45,9 + 6,63°

Ghi chu: Cdc gid tri trong cting mét cét duoc theo sau bdi ciing mét chit cdi khéng khdc biét cé y nghia

& p <0,05.

Ham lugng polyphenol va flavonoid téng s6
clia cdc mau chiét xuat bang cac loai dung moi
khac nhau dugc trinh bay trong Bang 1. Trong
s6 cac dung moi khao sat, ethyl acetate cho
thay hiéu qud chiét xuat cao nhat déi véi hop
chat polyphenol va flavonoid téng s8. Cu thé,
ham lugng polyphenol téng s6 trong chiét
xuat ethyl acetate tr mau twoi dat 144,1 +

2,59 mg GAE/g chiét xuat, trong khi &@ mau bot
kho la 81,37 £ 0,54 mg GAE/g.

Chiét xuat bang acetone ciing cho két qua
kha cao, vdi 81,7 + 13,29 mg GAE/g tlr mau
bot khd va 64,95 + 0,01 mg GAE/g tir mau
twoi. Cac dich chiét ethanol tir cd hai dang
nguyén liéu cé ham lugng polyphenol tuvong
doi dong déu, lan luwot 1a 38,3 + 0,37 mg

+
*
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GAE/g (mau tuoi) va 38,5 + 4,06 mg GAE/g
(mau kho).

Nguoc lai, dung méi nudc cho thiy hiéu
qua chiét xuat thap nhat trong viéc thu nhan
polyphenol téng s6. MAu tuoi chiét bang nuéc
chi dat 11,7 + 3,12 mg GAE/g, trong khi mau
b6t kho 1a 14,4 + 4,48 mg GAE/g. Nhin chung,
mau tuoi cé xu hudng chira ham luong
polyphenol cao hon mau khé & phan 16n céc
loai dung méi, cho thay kha ndng bdo tén hop
chat hoat tinh sinh hoc cao hon khi st dung
nguyén liéu tuoi.

K&t qua nghién clru cho thay chiét xuat
bang ethyl acetate thu dwoc ham luong
flavonoid t8ng s cao nhat so v&i cadc dung méi
con lai (Bang 1), vdi sy khac biét cd y nghia
théng ké. Cu thé, trong mau tuwoi, chiét xuat
ethyl acetate dat 597,4 + 0,89 mg rutin/g chiét
xuat, vuot tréi so vdi acetone (426,5 + 4,36
mg rutin/g) va methanol (167,1 + 1,75 mg
rutin/g). Twong tw, & mau bot kho, ethyl
acetate tiép tuc la dung méi hiéu qua nhat vdi
ham Iwong flavonoid téng s& dat 45,7 + 1,98
mg rutin/g, theo sau la acetone (36,0 + 2,35
mg/g) va ethanol (31,0 + 0,75 mg/g).

Khi so sanh gitta hai dang nguyén liéu, mau
tuoi cho ham lugng flavonoid tong s6 cao hon
rd rét so véi mau bot kho trong tat ca cac loai
dung mdi, ngoai trlr dung moi nuwdc. Piéu nay
cho thay rang viéc s& dung nguyén liéu twoi cé
thé gilr lai nhiéu hop chat hoat tinh hon, dac
biét 13 cac flavonoid dé bj phan hdy trong qua
trinh sdy khé.

Céc hop chat phenolic, trong dé cé
flavonoid 1a nhitng chat chuyén héa thi cap
phd bién trong thuc vat, déng vai trd quan
trong trong co ché bao vé ty nhién chdng lai
tadc nhan gay hai nhv vi khuan, ndm bénh va
stress moi trwong [14]. Dong thoi, flavonoid
cling d3 duogc chirng minh 1a cé nhiéu hoat
tinh sinh hoc cé lgi cho strc khde con nguoi
nhu khang khuan, khing virus, chéng viém,
chéng ung thu va chéng di &ng [15]. Cic
nghién ctu trudc d6 [16] con nhdn manh vai
tro cha flavonoid nhw nhitng chat loai bo hiéu
qua cac gdc tu do, qua dé gép phan vao co

ché chéng oxy hoda clta thyc vat. Theo két qud
nghién ctru ctia Akter va cong su da phan lap
dugc 5 hgp chat tinh khiét ¢ kha nang Gc
ché tyrosinase la zederone (1),
furanodienone (2), 1,5-epoxy-3-hydroxy-1-
(3,4-dihydroxy-5-methoxyphenyl)-7-(4-
hydroxyphenyl) heptanes (3), 3,5-dihydroxy-
1-(3,4-dihydroxyphenyl)-7-(4-hydroxy-3-
methoxyphenyl) heptanes (4) va 1,5epoxy-3-
hydroxy-1-(3,4-dihydroxy-5-methoxyphenyl)-
7-(4-hydroxy-3-methoxyphenyl) heptanes (5).
Gid tri ICso d6i véi hoat tinh (rc ché tyrosinase
cla cac hop chat 1, 2, 3, 4 va 5 lan luot 13
108,2; 89,2; 92,3; 21,7 va 41,3 uM. Bén canh
dd, cac hogp chat nay cling &rc ché hoat déng
cla tyrosinase ndi bao, do d6 lam gidm téng
hop melanin trong cac t& bao u hac t& B16F10
[17]. K&t qua phan tich ciing chi ra rang chiét
xuat ethyl acetate khéng chi giau flavonoid ma
con chira ham lwong polyphenol cao nhéat
trong s cac dung méi khdo sat, & cd hai dang
nguyén liéu. Ham lugng phenolic cao trong
cac chiét xuat nay coé thé gép phan giai thich
cho hoat tinh sinh hoc manh mé duoc quan
sat trong cac thir nghiém khang oxy hda va (rc
ché& enzyme, duogc thdo luan trong cdc phan
sau cla nghién ctru.
3.3. Kha nang khang oxy héa cla cdy girng xoai
Kha nang khir géc tw do DPPH va ABTS: Kh3
nang khir géc tu do DPPH, ABTS I3 nhitng
phép phan tich dé danh gid hoat tinh chéng
oxy héa in vitro thudng sl dung nhiéu nhat
trong nghién ctru, cé dén 90% céic nghién ctru
vé chat chéng oxy héa st dung phép phan tich
nay [18]. Khd nidng khir géc tu do DPPH va
ABTS cla mau tuoi va khé chiét xuat trong
nhiéu loai dung méi khac nhau dwoc thé hién
trong Bang 2. D&i vdi nghiém thirc mau tuoi,
dung moi ethyl acetate thé hién hiéu qua nhat
vdi néng d6 nhé nhat can thiét dé (rc ché 50%
hoat déng cda géc DPPH (ICso), & 8,3 + 0,007
pug/mL, ti€ép theo la acetone va chiét xuat
ethanol va&i gia tri ICsp twong ng la 169,0 +
0,12 va 238,0 + 0,83 pg/mL. Phan tich théng
ké cho thay hoat tinh chdng oxy héa cta dung
mbi ethyl acetate khac biét cé y nghia &

34 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 6 (2025)



Cdng nghé sinh hoc & Gidng cdy tréng

(P>0,05). ICsp cla chat d6i chirng BHT la 25,9 +
0,55 pg/mL, la chat chéng oxy héa manh. D&i
v&i nghiém thirc miu kho, hoat tinh trc ché
manh dugc thé hién trong dich chiét acetone
v3i 1Cso 1a 400,0 + 2,32 pg/mL, ti€p theo la
ethyl acetate (608,0 + 0,21 pg/mL), va nuwdc
(912,0 £ 1,73 pg/mL). Tuwong tyw, hoat tinh

ABTS manh nhat trong dich chiét ethyl acetate
v&i ICso 13 4,9 + 0,87 pg/mL tir mau twoi va
452,0 + 0,95 pg/mL tir mau bot kho. Khong cé
sy khéc biét dang ké vé tac dung (rc ché gilra
cac chat chiét xuit tlr acetone, ethanol va
methanol (218,0 + 2,13; 217,0 + 0,19 va 245,0
+ 3,09 pg/mL) tir mau tuvoi.

Bang 2. Hoat tinh chdng oxy héa cla céc dich chiét dung méi khac nhau tir cdic mau bot tuoi va kho

Hiéu qua ¢ ché (ICso; pg/mL)

Dung moi DPPH ABTS
chiét xuat z - . - = - = —
Mau tuwoi Mau kho Mau tuwoi Mau kho
Ethyl acetate 8,3 +0,01° 608,0 +0,21° 4,9+0,87° 452,0 + 0,95°
Acetone 169,0 + 0,12¢ 400,0 + 2,32° 218,0 +2,13° 566,0 + 0,64°
Ethanol 238,0 +0,83¢ 3248,0 + 2,34¢ 217,0 £0,19¢ 836,0+0,87°
Methanol 321,0 +1,50° NA 245,0 + 3,09¢ 4327,0 £2,14°
Nudc 1883,0 + 0,18f 912,0+1,73¢ 4473,0 +1,18¢ 6189,0 +2,63¢
BHT (B/C) 25,9 + 0,55 26,7 + 0,46°

Ghi chu: Cdc gid tri trong cting mét cét duoc theo sau bdi cling mét chit cdi khéng khdc biét cé y nghia

& p<0,05.

Cac goc ty do dugc biét dén la yéu td gop
phan vao su khdi phat va tién trién cda nhiéu
bénh ly théng qua co ché pha hly té bao bang
cach 1am mat can bang hé théng phong vé
chéng oxy hda hodc thic ddy su hinh thanh
cac loai oxy phan &rng (ROS) [19]. Trong nghién
clru nay, hoat tinh khang oxy héa dugc danh
gid thong qua cac phuong phap DPPH va ABTS
cho thay rang chiét xuat ethyl acetate cé tac
dung (rc ché gbéc tw do manh mé& nhéat, thé
hién qua gia tri ICso thap nhat trong s6 céc loai
dung moi khao sat.

Két qua cho thay cé mdi tuwong quan chat
ché gitra ham luvgng polyphenol va flavonoid
vdi mirc d6 hoat tinh chéng oxy hda. Chiét
xuat ethyl acetate tir cA mau tuoi va kho déu
cho thay hiéu qud cao trong cac hé théng thir
nghiém, déng thoi cling chira ham lwong
phenolic va flavonoid t8ng s6 cao nhat. Diéu
nay phu hgp vdi cac nghién cliru trudc do,
trong d6 d3 chirng minh rang cac hop chat
phenolic va flavonoid la nhitng thanh phéan
chinh gép phan vao hoat tinh chéng oxy hda
cla thuc vat [20]. Ngoai ra, cac loai dung moi
khéc cling cho thay hoat tinh khiang oxy héa &
muic d6 khac nhau, phan anh sy khac biét
trong kha nang hoa tan va chiét xuat céc hop

chat hoat tinh. Tuy nhién, ethyl acetate néi
bat l1a dung méi hiéu qua nhat trong viéc chiét
xuat cac hop chat cé kha nang trung hoa goc
tu do. Nhin chung, di liéu thu duoc tir nghién
clru nay khang dinh ring hiéu qua chdng oxy
héa manh mé cua chiét xuat ethyl acetate tir
cl cay girng xoadi c6 thé bat ngudn tir ham
lwong cao cac hgp chat phenolic va flavonoid,
va day cé thé 13 yéu t8 chinh tao nén tiém
nang &ng dung sinh hoc va duwgc ly cta loai
thuc vat nay.
3.4. Xac dinh kha nang (&rc ché hoat déng cuia
enzyme tyrosinase

Tac dung trc ché chia enzyme tyrosinase cho
thdy mdi twong quan vdi téng ham lugng
phenolic va flavonoid (Bang 3). Trong sé céc
dich chiét khac nhau, ethyl acetate cé tac
dung &rc ché manh nhat véi ICsp 12 42,6 + 0,41
va 298,4 + 1,34 pg/mL tir cac mau bt tuoi va
kho va khac biét cé y nghia so vé&i cac dich
chiét bang dung moi khac, ké tiép |a acetone
v0i ICso la 360,4 + 0,24 va 821,6 + 2,34 pg/mL.
Gia tri ICso cta dich chiét methanol la 507,5 +
0,40 va 576,0 + 5,69 pg/mL, dich chiét ethanol
(1048,0 + 0,16 va 521,0 + 4,00 pg/mL), trong
khi dich chiét nuwédc cé tac dung tc ché yéu
nhat dén hoat tinh chdng tyrosinase.
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Bang 3. Hoat tinh chéng tyrosinase cta cac mau tuwoi va bot
bang cach st dung cac chiét xuat dung méi khac nhau

Nong dd rc ché (ICso, pg/mL)

Dung mdi chiét xuat

MA3u twoi M3u khoé

Ethyl acetate

42,64 +0,41°

298,45 +1,34°

Acetone 360,4 + 0,24° 821.68 + 2,34¢
Ethanol 1048,0 +0,16° 521,52 + 4,00
Methanol 507,5 + 0,40° 575,63 + 5,69
Nudc 1552,8 + 0,37 -
Kojic acid 87,71+0,29°

Ghi chu: Cdc gid tri trong cting mét cét duoc theo sau bdi cling mét chit cdi khéng khdc biét cé y nghia

¢ p <0,05.

Enzyme tyrosinase déng vai tro trung tam
trong qua trinh tdng hop melanin thdng qua
viéc xuc tac hai phan &ng chinh: hydroxyl hda
L-tyrosine thanh L-DOPA (3,4-
dihydroxyphenylalanine) va oxy héa L-DOPA
thanh dopaquinone — tién chat dian dén su
hinh thanh sic t6 ndu [21]. Hoat tinh cla
tyrosinase cé thé bi anh hudng bdi cic hop
chat phenolic, nho vao kha ndng cta cac nhom
hydroxyl tao lién két hydro véi vung hoat déng
cla enzyme, tir d6 lam suy giam chirc nang
xuc tac clia nd. K&t quad nghién ciru hién tai
cho thay chiét xuat ethyl acetate tir mau tuoi
cla cay glrng xoai ¢ gid tri I1Cso thap nhat,
chirng td hiéu qua Grc ché tyrosinase manh
nhat trong s6 cac loai dung méi duoc khao sat.
Tiép theo la cac chiét xudt acetone va
methanol, trong khi chiét xuat bang nwéc cho
thay hiéu qud tc ché yéu nhat. O miu bot
kho, xu hudng tuong tu cling duoc ghi nhan,
vai dich chiét ethyl acetate ti€p tuc thé hién
hoat tinh (rc ché enzyme vuot troi, theo sau la
ethanol va methanol.

Nhiéu nghién ctu trwdc day d3 chi ra rang
cac hop chat polyphenol cé kha nang rc ché
tyrosinase dang ké va dugc xem la ngudn
nguyén liéu tiém nang cho cac sdn pham lam
trdng da trong my pham hodc chat chéng oxy
hda trong bao quan thuc pham [21]. K&t qua
tlr nghién clru nay cdng cd nhan dinh dé khi
cho thdy méi twong quan giitta ham luong cao
cla phenolic va flavonoid trong chiét xu3t
ethyl acetate véi kha nang t&c ché manh hoat
déng cha tyrosinase. Bén canh d6, khi so sanh

gitta hai dang nguyén liéu, mau tuoi cé kha
ndng trc ché€ enzyme manh hon so véi mau bot
khé. Diéu nay cé thé dugc ly gidi bdi su bao
toan tot hon cha céc hop chat hoat tinh sinh
hoc trong nguyén liéu tuoi, vén dé bj suy gidm
trong qua trinh x& ly nhiét hodc say kho. Dir
liéu nghién ctru cling cho thay su twong déng
gitta hoat tinh chéng oxy hda va kha nang trc
ché tyrosinase, qua dé khang dinh vai tro cla
cac hop chat phenolic va flavonoid la nhitng
yéu t6 chinh déng gép vao hoat tinh sinh hoc
cla Curcuma amada.
4. KET LUAN

Nghién ciru cho thay chiét xult ethyl
acetate tlir than ré Curcuma amada cé hoat
tinh khdng oxy hdéa va &c ché enzyme
tyrosinase manh nhat, dic biét & mau tuoi.
Ham luvgng polyphenol va flavonoid ciing cao
nhat khi chiét bang ethyl acetate va acetone.
Mau tuoi cho hiéu qud sinh hoc vuot tréi so
véi mau kho. Tir nhitng két qua nay, cd thé de
Xuat rang than ré Curcuma amada tuwoi, dic
biét khi dugc chiét xuat bang ethyl acetate, la
ngudn tiém nang cho cadc rng dung trong linh
vue dugc pham, thue phdm chirc ndng va my
pham nh& kha nang chéng oxy hda va rc ché
enzyme tyrosinase manh mé.
L&i cam on

Nhédm téc gid chan thanh cam on tién si
Jamnian Chompoo vé nhitng nhan xét va dé
xuat hitu ich. Déng thoi, tradn trong ghi nhan
su ho tro cla cac thanh vién Phong thi nghiém
Truong Pai hoc RyuKyus, Nhit Ban d3 thu
thap mau.
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