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free radical scavenging method and the tyrosinase enzyme inhibition assay. The
results indicated that the total extract from the husk exhibited the strongest
tyrosinase enzyme inhibitory activity, with an ICs, value of 325.43 + 14.78 pg/mL.
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Meanwhile, the leaf, stem bark, and twig extracts showed moderate enzyme
inhibition, with ICs, values ranging from 336.43 to 406.42 ug/mL. In the in vitro
antioxidant activity test, the ethyl acetate extract demonstrated the best antioxidant
activity with a scavenging capacity of 74.14 + 0.4%, corresponding to an SCs, value
of 18.76 pug/mL, while the n-hexane extract showed a free radical scavenging
capacity of 60.49 + 1.1%, corresponding to an SCs, value of 51.32 pug/mL. The other
extracts displayed moderate to weak activity. This shows that the classes of
substances exhibiting anti-free radical activity are mostly found in the less polar and
moderately polar extracts.
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Chi dé

D¢ Trung Khanh
In vitro
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Bai bao v6i muc dich danh gia tac dung tc ché tyrosinase va chdng oxy hoa cua cac
cao chiét tong tir cac bd phan va cac cao chiét phan doan: n-hexane, ethyl acetate va
methanol tir vo qua loai D¢ Trung Khanh (Castanea mollissima Blume) thu hai &
huyén Trung Khanh, tinh Cao Bing. Viéc danh gia dugc tién hanh theo phuong phap
tic ché gbc tu do 1,1-diphenyl-2- -picrylhydrazyl va phuong phap uc ché enzyme
tyrosinase. Két qua nghién ctru cho thiy cao tong tir vo qué thé hién hoat tinh e ché
enzyme tyrosinase manh nhit voi gia tri 1Cs, 1a 325,43 + 14,78 pg/mL. Trong khi do,
dich chiét 14, vo than va canh thé hién tac dung tic ché enzyme vira phai véi gid tri 1G5
nam trong khoang tir 336,43- 406,42 pug/mL. Thir nghiém dénh gia hoat tinh chéng oxy
hoa in vitro cao chiét ethyl acetate thé hién hoat tinh chong oxy hoa tt nhat véi kha
nang dép tat gbc tw do SC 1a 74,14 + 0,4%, twong tng Vi gié tri SCs 12 18,76 ug/mL.
Cao chiét n-hexane c6 kha ning dap tit goc tu do véi gia tri SC 1a 60,49 = 1,1%, tuong
g voi gid tri SCs la 51,32 ug/mL. Céc cao chiét con lai biéu hién hoat tinh & mac
trung binh va yéu. Piéu nay cho thiy, cac 16p chat biéu hién hoat tinh chdng gbc tr do
da phan ndm trong c4c cao chiét kém phén cuc va phéan cyc trung binh.
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1. Giei thiéu
Chi Dé (Castanea) c6 khoang 12 loai phan bb chu yéu ¢ ving 6n déi Bic. O Viét Nam c6 2
loai, trong d6 cay Dé Trung Khanh (Castanea mollissima Blume) 1a loai dac hitu ¢ tinh Lao Cai,
duge ngudi Dao Do & Sapa sir dung 1am 14 tam [1]. Dé Trung Khanh dugc trong nhiéu & cac tinh
Son La, Lai Chau, Lang Son va chi yéu & Cao Bang [2]. Hat Dé Trung Khanh c¢6 huong vi thom
ngon, ngot bui, vi vy chét lugng c6 su khac biét rd rang so véi cac loai dé trdng ¢ cac ving khac
nhu ham lugng nuéc, glucide, protein tao nén chét lugng riéng cua hat Dé Trung Khanh [3] — [5].
Melanin 1a mot hop chat cao phén tir ¢6 céu tric phenolic, dong vai trd quan trong trong qua trinh
quyét dinh sic t6 da & nguoi. Chat nay hoat dong nhu mét 14 chin ty nhién, gitip han ché tac dong tiéu
cyc tir tia cuc tim, dong thoi can tré sw xam nhap cua chung vao co thé. Tuy nhién, viée gia tang
lwong melanin tong hop & biéu mo s& gay ra hién twong den da, nam da, tin nhang va ting sic to sau
viém. Céc chat 1am trang da nhu hydroquinone, corticosteroid, cac hop chit chtra thily ngan van con
duoc sir dung bat chap su nguy hai cia chung. Mot s6 chat khac nhu arbutin, kojic acid, vitamin C
cing dugc st dung nhung cac chit nay c6 nhuoc diém 1a hidu qua khong cao hodc khong bén [6].

Cac nghién ctru v€ thanh phan hoa hoc va hoat tinh sinh hoc loai thudc chi Dé Castanea da
chi ra ring cac dich chiét va mot sé hop chat phan 1ap dugc thude nhom chét flavonoid, dan xuat
phenolic, tannin, phenolic acid, lignan, alkaloid, polysaccharide-glycoside, acid hitu co thé hién
hoat sinh hoc rat tét [7] — [9]. Trong y hoc c6 truyén, than 14 loai Dé Triung Khanh chita hen
suy@n, gdy xuong, u nhot, viém nhiém [10] — [13]. Ngoai ra, cic nghién ctru vé tac dung sinh hoc
cling cho thay hat dé c6 tac dung dudng tréng da, tac dung tim mach, téy té bao chét, ting cuong
kha niang phuc hoi va tré trung cua da [14]. O con ngudi, melanin quyét dinh mau da va ciing c6
mit trong toc, cac t& bao co ban ciia moéng mét, md nio. Tac dung bao vé da chdng lai tia cuc tim
cta melanin dat dugc do melanin dong vai tro nhu mot rao can vat Iy lam tan xa tia tir ngoai va
nhu mét bo loc hip thy lam giam sy xam nhap cua nhiing tia nay qua 16p biéu bi. Tuy nhién, &
cac khu vuce c6 lugng anh sang mat troi véi cuong do cao nhu & nudc ta, bénh nam da rt phd
bién, do sy ting sic t6 qua muc & nhitng ving dic biét caa lan da nhu ving mit s& 1am giam muc
d6 tham my, nhat 1a d6i véi phu nit [7], [15].

Tinh dén thoi diém nay, cac nghién ctru vé vo qua Dé Trung Khanh c6 tic dung chdng oxy
hoa manh va lam trﬁng da & Viét Nam van chua co. Vi vay, bai bao nay lan dau tién tién hanh
danh gia hoat tinh chéng oxy héa va tac dung 1am sang da in vitro cua cao chiét tir vo qua loai Dé
Trung Khanh ¢ Viét Nam. Ngoai ra, sau khi thu ldy hat thi lugng Ion vo qua dé thuong bi bo di,
do d6, chiing t6i mudn tan dung phu phim nay dé tao ra cac san phim ty nhién vira an toan vira
hiéu qua cho nguoi sir dung.

2. Phuong phap nghién ciru
2.1. Nguyén li¢u

Mau vé qua Dé Trung Khanh thu hai tai xa Chi
Vién, huyén Tring Khanh, tinh Cao Bang vao thing
03 niam 2023. Mau thyc vat (Hinh 1) sau khi thu héi
dugc 1am sach, siy khoé dén ham 4m nho hon 12% &
nhié¢t d6 60°C va bao quan trong cic tai hut chan
khong & nhiét do 18-20°C.

Hinh 1. V6 qua Dé Trung Khanh thu ¢
huyén Trung Khanh, tinh Cao Bang

2.2. Phwong phap thir nghiém xdc dinh ham lweng melanin in vitro

Thir nghiém tc ché enzyme tyrosinase tir nAim dwoc thuc hién theo phuong phéap cuia tac gia
Hering va cac cong su [16] vai mot so6 hiéu chinh nhu sau: enzyme va co chat dugc pha trong
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dém phosphate (0,175 mM & pH 6,8). Mau thtr nghiém duoc pha trong DMSO véi cac nong do
khac nhau. Hon hop phan tng bao gbm 110 pl dich dém phosphate (0,175 mM ¢ pH 6,8), 20 uL
tyrosinase (120 U) va 20 uL mau, tién hanh U trong 15 phit & nhiét do phong trong cac dia 96
giéng. Bo sung 20 uL co chat 3-(3,4-dihydroxyphenyl)-L-alanine va tiép tuc i & nhiét d6 phong
trong 20 phtt. Hon hop thu duoc tién hanh do quang phd & budc song 475 nm. Axit kojic duoc
sir dung 1am chét chuan.

2.3. Pdnh gid hoat tinh chéng oxy héa in vitro

Phan tich kha ning bay cac gdc tu do tao bai 1,1-diphenyl-2- -picrylhydrazyl (DPPH ) [17] —
[19] 14 phuong phap di duoc cong nhan dé xac dinh nhanh hoat tinh chdng oxy hoéa. Chat thi
dugc hoa trong dimethyl sulfoxide (DMSO 100%) va DPPH duoc pha trong ethanol 96%. Su hap
thu cua DPPH & A = 515 nm dugc xéac dinh sau khi nho DPPH vao dung dich mau thir trén phién
vi lugng 96 giéng. Két qua cac thir nghiém duoc thé hién 1a gia tri trung binh cua it nhit 3 phép
thir 1ap lai + do léch chuan (p < 0,05).

Mau duoc pha trong DMSO 100% véi nong 6 4 mg/mL d6i vai dich chiét tho va 1 mg/mL
v6i mau tinh sach. St dung flavonoid 1 mM hoic acid ascorbic 5 mM trong DMSO 10% lam ddi
ching dwong. Mau dugc nhé trén phién vi lwong 96 giéng véi dung dich DPPH dé duoc ndng do
cudi cuia mu thir trong phan tng tir 200 ug/mL dén 12,5 ug/mL (ddi véi mau chiét thd) va tir 50
pg/mL dén 3,1 ug/mL (mAu tinh sach).

U ¢ 37 °C trong 30 phut va do mat d6 quang (OD) & budc soéng A = 515 nm trén thiét bi do
quang (Infinite F50, Tecan, Thuy SY).

Kha ning trung hoa cac gc tu do (Scavenging capacity, SC%) ¢ cac nong do mau dugc dua
vao chuong trinh xtr 1y s6 liéu Excel theo cong thuc:

oD thi nghiém ~ oD DMSO
SC (%) =[100 x100] + o 1)
oD chang (-)
Do léch tiéu chuin o tinh theo cong thirc cia Ducan nhu sau:
0 =i —x0)"2)/(n—1) )

Xac dinh SCsp: Mau (chit thir) dugc pha lodng thanh cac nong d6 giam dan, 13p lai 3 lan &
mdi nong do. Hiéu qua bay gbc tu do tao bai DPPH ciia mdi mau dugc tinh dua trén % trung hoa
gbc tu do so v&i mau tring (Blank) va chimg am tinh. Mau c6 biéu hién hoat tinh chéng oxy hoa
trén hé DPPH dugc thyc hién cac budc tiép theo dé tim gia tri 1Cso (ng/mL, pM/mL). Gia tri SCso
la nong d6 cta chat thir ma tai d6 trung hoa duge 50% cac gbc tu do, duge xac dinh bang phan
mém TableCurve AISN Sofware (Jandel Scientific, USA) qua gia tri SC% va day cac nong do
chat thir tuong ung.

3. Két qua va ban luin
3.1. X Iy mdu

M3u vo qua Dé (C.mollissima Blume) (2,0 kg) thu hai dugc siy kho dem nghién nhé rdi ngam
kiét 3 lan v6i methanol (3 x 6,0 L) ¢ nhiét do phong, dich chiét tong thu dugc cét loai dung moi
bang may cat quay chan khong ¢ nhiét do thip va 4p suét giam thu dugc cao tong (VQT, 114,0 g).

Cao methanol duoc chiét lan luot Vi n-hexane va ethyl acetate, sau khi dudi hét dung méi thu
dugc cac cao chiét twong tmg 14 cao n-hexane (VQH, 31 g), ethyl acetate (VQE, 20 g) va methanol
(VQM, 41 g). Khéi lugng cac cao chiét thu dugc tir vo qua Dé dugc trinh bay nhu Bang 1.

Bang 1. Khei lirong cdc cao chiét thu dwoc tir Vo qua Dé Tring Khanh

B4 phan Khéi lwong ‘ Khbi lwong cao chiét thu dwoc (g)
» PN miu khd Cao tong (VQT) n-hexane (VQH) EtOAc (VQE) MeOH (VQM)
V6 qua 2,0kg 114,0 31,0 20,0 41,0
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3.2.Két qud ddnh gid khd néng irc ché tyrosinase cia cao chiét vé qua Dé Tring Khdnh

Tyrosinase dugc coi la enzyme chi chét trong viéc han ché ty 1¢ melanin sinh tong hop, do
d6, e ché hoat dong cua enzyme nay dang la bién phap duoc cac nha khoa hoc quan tam nham
tim ra cc san pham c6 kha ning lam trang da va chdng hac t6. Trong nghién ctru cua chung toi,
dich chiét tir vo qua, 14, vo than cdy va canh cua Dé Trung Khanh duoc sir dung dé danh gia kha
ning ¢ ché enzyme tyrosinase cua loai cay nay (Bang 2 va Hinh 2).

Bang 2. Két qua ¢ ché tyrosinase cua dich chiét tir cdc b phan cia cdy Dé Tring Khanh

STT Bo phan I1Cso (ng/mL)
1 Vo qua 325,43 + 14,78
2 La 336,43+ 15,18
3 V6 than ciy 362,52 + 12,75
4 Canh 406,42 + 8,33
5 Kojic acid 77,75+ 6,27

Két qua danh gia kha niang wc ché tyrosinase cuia cao chiét tir cac bo phan cua cay Dé Tring
Khanh duoc trinh bay trong Hinh 2 va Bang 2 dé cho thay: dich chiét tir vo qua co kha ning trc
ché tyrosinase manh nhit véi gia tri 1Csg 14 325,43 + 14,78 pg/mL. Trong khi dé, cac dich chiét
tir 14, vo than va canh thé hién tac dung ¢ ché tyrosinase vira phai voi gia tri 1Cs, nam trong
khoang tir 336,43 - 406,42 pg/mL. Axit Kojic, mot ché pham thuong mai duoc dung dé uc ché
tyrosinase, duoC st dung lam chat di chung duong trong nghién cuu. Tét ca cac mau khi tién
hanh & ham lugng cao déu cho thay kha ning trc ché téi da (gan 100% ¢ mic 1 mg/mL). Nhiing
két qua nay mo ra tiém ning su dung vo qua D¢ Trung Khanh nhu nguon nguyén liu giau chat
Gic ché tyrosinase ty nhién. P c6 nhiéu nghién ctiu vé tac dung e ché enzyme cua dich chiét Dé
Trung Khanh nhu e ché a-glucosidase, a-amylase va dipeptidyl peptidase [2]. Tuy nhién, ddy la
nghién ctru ddu tién vé tac dung wc ché tyrosinase cua chiét xuat tir cac bo phan vo qua Dé Tring
Khanh duoc ching t6i thuc hién.

ICsp (ng/mL)

500
400
300
200
100

0 I

Vé qua La Vo than Canh  Kojic acid

cay
mVéqua mLa mVothan cay mCanh mKaojic acid

Hinh 2. Tdc dung ic ché tyrosinase tir cao chiét ciia cdc bg phdn khdc nhau trong cay Dé Tring Khdnh
3.3.Két qud thir hoat tinh chong oxy héa ciia cao chiét vé qua Dé Tring Khdinh

Hoat tinh quét gbc tu do DPPH cuia cao chiét tong (VQT); cac cao chiét phan doan: n-hexane
(VQH), etyl axetat (VQE) va methanol (VQM) cua vo qua Dé dugc trinh bay trong Bang 3 va
Hinh 3.

Thue nghiém cho thiy, cao tong (VQT) vo qua Dé Trung Khanh c¢6 kha ning trung hoa géc tu
do (SC) la 60,14 + 0,8%, twong ung Véi gia tri SCso la 33,15 ug/mL theo phuong phap bat gbc tu
do DPPH. Véi cac cao chiét phan doan thi cao etyl axetat (VQE) biéu hién hoat tinh chéng oxy
hoa manh nhét véi kha niang trung hoa gbc tu do SC 1a 74,14 + 0,4%, twong (g vai gia tri SCso
1a 18,76 ug/mL, sau d6 dén cao n-hexane (VQH) véi kha ning dap tit gbc tu do voi gia tri SC 1a
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60,49 + 1,1%, twong tng vai gia tri SCsg 1a 51,32 ug/mL, nguoc lai cao methanol (VQM) khong
¢6 tac dung dap tat gbc tu do véi gia tri SC 1a 33,21 + 1,6%, twong (ng voi gia tri SCso >100
ug/mL. Nghién ctru cho thiy, cac 16p chat biéu hién hoat tinh chéng gbc tu do da phan nim trong
céc cao chiét kém phan cyc va phan cuc trung binh.

Bang 3. Két qua thir hoat tinh chéng oxy héa invitro ciia vé qua Dé Tring Khdnh

TT Ki hi¢u miu Kha ning trung hoa goc tw do (SC,%)  SCsp (ug/mL)
Chutng (+) [ascorbic acid] 81,12+ 0,8 11,54
Chirng (-) [DPPH/EtOH + DMSO] 0,00+0,0 -
1 VQT 60,14 £ 0,8 33,15
2 VQH 60,49 £ 1,1 51,32
3 VQE 74,14 £ 0,4 18,76
4 VQM 33,21+ 1,6 > 100
* Gid tri trung binh = SD (n = 3)
Kha ning trung héa géc tw do (SC,%) SCy, (ug/mL)
90 120
80 100
70 80
60
50 60
40 40
30 20
20 0
10 3\ >
0 40' 40— 40' 4Q, -\0%0\
VQT VQH VQE VQM Ascorbic &
acid o
2 VQT mVQH mVQE mVQM mAscorbic acid = VQT mVQH = VQE mVQM m Ascorbic acid

Hinh 3. Hoat tinh chong oxy héa in vitro ciia vé qua Dé Triing Khdnh
4. Két luan va dé xuat

Bai bao tién hanh nghién ciru danh gia hoat tinh &rc ché tyrosinase va chong oxy hoa cua cac
cao chiét thu duoc tir vo qua Dé Trung Khanh. Két qua nghién ciru cho thiy vo qua Dé Tring
Khanh c6 tiém ning wc ché enzyme tyrosinase manh nhat véi gia tri 1Cs 1a 325,43 + 14,78
ng/mL. Trong cac cao chiét phan doan, cao etyl axetat thé hién hoat tinh chdng oxy héa manh
nhét véi kha ning trung hoa goc tw do SC 1a 74,14 + 0,4%, twong @ng Véi gia tri SCso 14 18,76
ug/mL, ké tiép dén cao n-hexane véi kha ning trung hoa géc tu do SC 1a 60,49 + 1,1%, tuong
g véi gia tri SCs 1a 51,32 ug/mL. Pay la nghién ctu lan dau tién danh gia hoat tinh wc ché
tyrosmase tir cao chiét vo qua Dé Trung Khanh. Cac két qua trén dinh huéng cho nghién ctru sdu
hon vé thanh phan hoa hoc va tac dung lam sang da thong qua co ché tc ché tyrosinase, chéng
oxy hoéa trong tuong lai cua loai & Viét Nam.

Lo cam on
Nghién ctru nay dugc tai tro boi dé tai cap co s& “Nghién ciru tao san pham my phém lam dep
da tir vo qua dé Trung Khanh (Castanea mollissima) ¢ huyén Trung Khanh, tinh Cao Bang”.
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