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Anh huéng caa nhiét o chiét 1én hoat tinh chong oxy héa,
thanh phan ginsenoside va duoc tinh cua dich chiét sim Ngoc Linh
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Tom tat

Sam Ngoc Linh (Panax vietnamensis Ha et Grushv) la mét trong nhirng loai thao duoc
c6 gia tri kinh t& va duoc tinh noi bat tai Viét Nam bao gom kha ning chéng ung thu,
chdng viém, chéng tram cam, chdng stress va tac dung bao vé té bao gan. Nghién cau
nay duoc thuc hién nhiam danh gia anh huong caa nhiét do trong quéa trinh chiét xut
dich sam Ngoc Linh 1én ham lugng phenolic tong, hoat tinh chéng oxy héa, thanh phan
ginsenoside va hoat tinh khang viém. Két qua cho thay trong khi 40 °C 1a nhiét d6 tot
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nhat dé thu duoc dich chiét c6 ham lugng phenolic va hoat tinh chdng oxy héa (ABTS
va FRAP) cao nhat, nhiét do 60 °C lai dwgc ghi nhan 1a hiéu qua dé chiét xuat thanh
phan saponin trong ci sam Ngoc Linh. Ngoai ra, két qua phan tich HPLC-MS ciing két
luan rang Rgl va Mr2 14 hai ginsenoside chinh trong dich chiét sam Ngoc Linh ngoai
cac ginsenoside khac bao gom Re, Rb1 va Rd. Dich chiét ciing khong thé hién doc tinh
té bao & ndng d6 dudi 1 000 pg/mL va dich chiét thu duoc & nhiét do chiét cao (60 °C
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va 80 °C) cho thiy hoat tinh tc ché céc cytokine gay viém NO va IL-6 hiéu qua hon.
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1 Pat van dé

Sam Viét Nam (Panax vietnamensis Ha et Grush.) hay
con goi la sdm Ngoc Linh (SNL) thudc ho Araliaceae
1a mot loai cay quy hiém dugc cong nhan trén toan thé
giGi vi nhitng dic tinh duoc liéu vuot troi cua no [1].
Nhiéu nghién ctru da két luan rang day la mot trong
nhiing loai sdm quy hiém va quy nhat thé gisi bén canh
cac gidng tir Han Quéc, Nhat Ban, Trung Quéc va Hoa
Ky. Ham luong saponin caa SNL cao hon nhiéu vé
nong do ciing nhu da dang hon vé cau trdc so voi céc
loai sam khéc trén thé gigi [2]. Cac saponin nay c6 thé
dugc chia thanh bdn phan nhém chinh dya trén su khac
biét vé cdu tric héa hoc cua aglycone, bao gdm
protopanaxadiol (PPD), protopanaxatriol (PPT),
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ocotillol (OCT) va oleanane (OA). Tuong ty nhu cac
loai Panax L. ndi tiéng khac nhu Panax ginseng, Panax
notoginseng va Panax quinquefolius, cac thanh phan
saponin chinh cua Panax vietnamensis bao gom
saponin loai dammarane c6 bo khung protopanaxadiol
(Rb1, Rc, Rd) hodc bd khung protopanaxatriol (Rgl,
Re, R1). Tha vi hon, saponin trong Panax ginseng va
Panax quinquefolium chu yéu thudc loai PPD va PPT,
saponin loai ocotillol chiém s lugng I6n nhit trong
SNL, hon 50 % tong sb saponin [3]. Majonoside R2
(Mr2), ¢ ham lugng cao nhat (5,29 %) trong s6 cac
saponin dugc phan lap tr SNL, la mot saponin loai
ocotillol dang chu y khong cé trong Panax ginseng.
Ngoai ra, cac saponin khéc, bao gdém ginsenoside Rb1,
ginsenoside Rd, ginsenoside Re, ginsenoside Rgl,
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majonoside R1, notoginsenoside R1, vinaginsenoside
R1, vinaginsenoside R2 va vinaginsenoside R11 cling
1a nhitng thanh phan chinh trong ré va than ré cua SNL.
Vé dugc tinh, SNL da dwoc ching minh 1a ¢ mot sb
tac dung sinh hoc nhu hoat tinh chéng oxy héa, bao vé
té bao gan, chdng stress va chong ung thu [4]. Cac hop
chat saponin chinh nhu Mr2, Rgl va Rbl1 cho thay kha
nang han ché peroxy héa lipid do géc tu do gay ra. Hau
hét céc saponin loai dammarane c6 chudi bén loai
ocotillol, cho thay loai ciu trdc nay cé thé can thiét cho
tac dung bao vé té bao gan va kha ning chdng viém
trong cic dai bao thyc bao dugc kich hoat bing
lipopolysaccharide cta sam Viét Nam [4].

Chiét 1a phuong phap str dung dung mdi 18i cudn céc
chét tan trong md thuc vat. Qua trinh chiét mau thuong
st dung cac dung moéi nhu 1a methanol, ethanol tinh
khiét hoic nudc va thuong két hop véi nhiét, siéu am,
vi s6ng, soxhlet hozc chat long siéu téi han [5]. Trong
d6, chiét nuoc néng la mot phuong phap phd bién, an
toan, than thién véi moi trueong va chi phi thap véi kha
ning chiét xuat nhiéu hop chit khac nhau tir nguyén
liéu thuc vat nhu tra xanh [6], hiing tdy [7] va tra den
[8]. M6t s6 nghién ctru cho thay su anh hudng cua nhiét
do 1én chat luong dich trich nhu hoat tinh chéng oxy
hoa polyphenol ¢ 20 °C cao hon 1,7 1an mau trich & 120
°C [9]. Hién tai, c4c nghién ciru vé SNL chua duoc thyc
hién va cong b nhiéu tai Viét Nam ciing nhu trén thé
gigi. Do d6, muc dich cua nghién ctru nay la danh gia
anh huong cua nhiét do chiét xuit ham luong chat
chéng oxy hoéa (phenolic), hoat tinh chéng oxy héa
(ABTS va FRAP), thanh phan ginsenoside va kha ning
khang viém cua dich chiét SNL.

2 Nguyén liéu va phuong phap

2.1 Nguyén liéu

Cu SNL 6 nam tudi dugc thu hoach & huyén Nam Tra
My (Quang Nam, Viét Nam). Cii sam dugc lya chon ¢
kich thudc ddng nhét voi do dai (9-10) cm va cé mau
vang nau sang. Cac héa chat sir dung trong nghién cau
déu dat chuan phan tich.

Phuong phap thu nhan dich chiét SNL

Sau khi thu nhan va ria sach voi nuée dé loai bo tap
chat, ca SNL duoc cit lat véi do day (0,3-0,5) cm va
xay nhuyén. Dich chiét SNL duoc thu nhan bing
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phwong phép chiét ran-long sir dung dung méi nudc
duéi sy hd tro cua siéu am. Cu thé, hdn hop sam sau
khi xay nhuyén duoc chiét véi nudc theo ti 1¢ 1:10
(g/mL) & ba diéu kién nhiét d6 khéc nhau 1a 40 °C, 60
°C va 80 °C trong 15 phut. Sau khi dugc siéu &m trong
5 phdt bang may siéu &m JPS-10A (80 W, 40 kHz) va
ly tm téc d6 cao bang may TG16 (Yingtai, China) ¢
mac 7 000 rpm trong 10 phat. Dich bén trén duoc thu
nhan va phéan tich cac chi tiéu héa hoc va dugc tinh.
2.2 Phuong phap phéan tich

2.2.1 Do pH va tong chat kho hoa tan

D6 pH cua miu duge do bang may do pH ky thuat sb
A211-pH (Thermo Scientific Orion Star, Indonesia)
trong khi tong chat kho hoa tan (TSS, d6 Brix) duoc do
bang khic xa ké ky thuat sé cam tay PR-101 (Atago
Co., Tokyo, Japan).

2.2.2 Ham luong phenolic tong

Tong ham luong phenolic cua dich chiét SNL duogc do
bang phuong phép Folin-Ciocalteu voi mét s sira doi
[10]. Cu thé, miu dich pha lodng (0,6 mL) duoc tron
véi 1,5 mL thudc thir Folin-Ciocalteu dugc pha lodng
10 1an bang nudc cat va u 5 phat trude khi thém 1,2 mL
dung dich Na,CO; 7,5 %. Sau khi u trong bong tdi 30
phut, &6 hap thu cua hdn hop dugc do & 765 nm bang
may do quang phd UV2600 (Shimazdu, Kyoto, Japan).
Ham luong phenolic tong dwoc tinh toan dya trén
duong chuan acid gallic va dwoc biéu thi bang mg
duong luong acid gallic trong 1 L dich (mg GAE/L).
2.2.3 Hoat tinh khir géc tw do ABTS

Hoat tinh chdng oxy héa ABTS dugc xac dinh theo
dugc thuc hién theo quy trinh dugc md ta trong nghién
ctru trude d6 v6i mot s sira ddi [10]. Dich phan tich
(0,2 mL) duoc phan ¢ng véi 2,8 mL thubc ther ABTS
duoc diéu chinh vé& do hap thu 1,1 & budc séng 734 nm.
Hon hop dugc gitr trong bong tbi trong 30 pht ¢ nhiét
d6 phong va d6 hip thu dugc xac dinh & cliing budc
s6ng. Hoat tinh chéng oxy hoa ABTS duoc tinh toan
dwa trén duong chuan Trolox va dugc biéu thi bang mg
duong luong Trolox trong 1 L dich (mg TE/L).

2.2.4 Hoat tinh khir sit FRAP

Hoat tinh khir sit FRAP duoc thyc hién theo quy trinh
dugc mo ta trong nghién ciru trude do voi mot sb thay
d6i [10]. Thudc thar FRAP duge diéu ché bang cach
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tron 2,5 mL dung dich TPTZ (10 mM) pha trong HCI
40 mM, 25 mL dung dich dém acetate (0,3 M & pH =
3,6) va 2,5 mL dung dich FeCls (20 mM). Bé phan tng,
dich phan tich (0,2 mL) dugc phan ung véi 2,8 mL
dung dich thudc thir FRAP. Hon hop duoc giit trong
bong téi trong 30 phut & nhiét do phong va do hap thu
duoc xac dinh ¢ budc song 593 nm. Hoat tinh chong
oxy hoa FRAP dugc tinh toan dya trén duong chuan
Trolox va duoc biéu thi bang mg duong lwong Trolox
trong 1 L dich (mg TE/L).

2.2.5 Thanh phan ginsenoside

Thanh phan ginsenoside trong dich chiét dwoc dinh
lwong bing hé thdng sic ky long Shimadzu LC-40D
(Shimadzu, Kyoto, Japan) ghép véi cot phenyl (250
mm x 4.6 mm; 5.0 pm), dau do UV SPD-20A va bom
LC-40D. Mau duoc pha lodng véi methanol, siéu am &
45 °C trong 15 phut trude khi dugc loc qua mang PTFE
0.45 um. Pha dong bao gom nudc (dung méi A) va
acetonitrile (dung méi B) vai gradient rira giai nhw sau:
80 % A trong 5 phut, 77 % A trong (5-20) phat, 70 %
A trong (20-25) phat, 60 % A trong (25-32) phat, 50 %
A trong (32-38) phat, 15 % A trong (38-52) phut va 80
% A trong (52-61) pht. Téc d6 dong duoc ¢b dinh o 1
mL/phat va nhiét do budng cot duoc duy tri & 35 °C.
Budc séng UV sir dung dé phat hién hop chat 1a 203
nm va thé tich tiém miu 1a 10 pL. Chit chuan
ginsenoside sir dung bao gém: Rgl, Re, Rf, Rb1, Re,
Rb2, Rd, Rg3 va Mr2.

2.2.6 Boc tinh té bao va hoat tinh khang viém

Kha niang giy doc té bao va hoat tinh khang viém cua
dich chiét duoc x4c dinh theo phuong phap duoc mo ta
trong nghién ctru truge do [11].

Nudi ciy té bao: t& bao RAW 264.7 duoc nudi ciy
trong DMEM chira 10 % FBS va 1 % penicillin. Té bao
dugc duy tri & 37 °C trong mdi truong am véi ti am
CO2 5 %. Té bao nudi cay phu dugc xu ly bang 0,05 %
Trypsin-EDTA (1X).

Poc tinh té bao: doc tinh té bao cua dich chiét trong
mdi truong khong ¢ huyét thanh duoce danh gia bang
bo xét nghiém EZ-Cytox. Té bao RAW 264.7 dugc ciy
v6i mat do 1 x 10° trén mot giéng trong mot dia 96
giéng. Sau do, cac té bao duoc xtr Iy bang c4c chiét xuat
c6 ndng d6 khéac nhau va u trong 24 gid. Sau do, 10 pL

EZ-Cytox dugc thém vao va u thém trong 2 gio. Do hap
thu caa hdn hop dugc do tai 450 nm va kha ning séng
cua té bao dugc tinh toan.

Hoat tinh khang viém: tac dung e ché phan ng viém
cua dai thuc bao dugc thuc hién trén cac cytokine gay
viém bao gém NO va IL6. CAc té bao duoc cy véi mat
d6 1 x 10° trén mdi giéng trong cac dia 96 giéng va u
trong 12 gio, sau d6 kich thich bang 50 pL
lipopolysaccharide (LPS) 10 pg/mL va u trong 4 gio.
Sau d6, 100 pL dich chiét & cac nong d6 khac nhau
duoc thém vao cac giéng va u trong 24 gio.
Corticosterone acetate dugc sir dung lam dbi ching
dwong & ndng d6 10 pg/mL hoa tan trong DMSO.
2.2.7 Phuong phép xur ly thong ké

Dit liéu thuc nghiém duoc phan tich bang phan mém
SPSS 26 (SPSS Inc. Chicago, USA) sir dung nhiing ky
thuat thong ké co ban. Phan tich phuong sai mét nhan t6
(one-way ANOVA) dugc &p dung dé xac dinh sy khac
nhau giira cac ché do xir Iy mau va Tukey’s Multiple
Range test duoc ap dung dé xac dinh sy khéc biét co y
nghia gitra cac gid tri trung binh & mtrc y nghia 5 %.

3 Két qua va thao luan

3.1 Anh huéng cua nhiét d6 chiét xuat 1&n tinh chét hoa
ly cua dich chiét SNL

Anh huéng caa nhiét do chiét xuat 1én mot sé tinh chat
héa ly cua dich chiét SNL dwoc trinh bay trong Bang 1.
C6 thé d& dang nhan thay riang pH va tong chét khd hoa
tan cua ba mau khong c6 sy khac biét dang ké va lan
lwot nam trong khoang (5,76-5,81) °Bx va (1,0-1,1)
°Bx. Viéc xir ly nhiét nguyén liéu trong dung moi nudc
gia tang sy tham thau cua cac phan tir nuéc vao bén
trong mo thuc vat va thiic day qua trinh truyén khdi cua
céc chat tan bén trong nguyén li¢u [12]. Trong khi do,
ham luong phenolic téng va hoat tinh chéng oxy hoa
cua dich chiét giam khi ting nhiét do chiét tir 40 °C Ién
80 °C. Két qua nay cho thiy su khéac biét vai mot s6
nghién cau khéc vé chiét xuat sam. Trong mot nghién
ctru khac, nhiét do va thoi gian tdi wu cho viéc thu nhan
dich chiét c6 hoat tinh chéng oxy héa DPPH, ABTS va
FRAP cao 14 90 °C trong 60 phut do nhiét d¢ cao giup
giai phong cac phenolic tu do trong nguyén liéu [13].
Tuy nhién, trong nghién ciu ndy, nhiét do thip to ra
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hiéu qua hon d6i voi nguyén liéu SNL. Biéu nay c6 thé
dugc giai thich bai sy khac biét vé loai nguyén lidu va
thanh phan saponin trong cu sam. Di vai SNL, thanh
phan majonoside R2 (Mr2) thugc loai ocotillol chiém
ham luong cao nhat, khac véi sam Han Quéc. R6 rang,
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chiét xuat nudc nong la mot giai phap thay thé an toan,
than thién véi méi truong va chi phi thap trong khi van
c6 kha niang chiét xuat nhiéu nhom hop chat tir nguyén
liéu thuc vat [14]. Tuy nhién, viéc gia nhiét qua muc cé
thé gay ra ton that dang ké vé chat luong dinh dudng.

Bang 1 Anh hudng cua nhiét do chiét 18n mot sb tinh chat hoa ly va hoat tinh chdng oxy hoa caa dich chiét SNL

\n Nhiét dé chiét (°C)

Chi tiéu do 20 60 80
pH 5,76 £ 0,012 5,80 +0,02° 5,81+0,01°
TSS (°Bx) 1,1+0,12 1,0 £<0,18 1,1+0,22
Phenolic (mg GAE/L) 9,24 + 0,15° 4,14 +0,062 5,28 +0,14°
ABTS (mg TE/L) 28,97 £ 1,15 23,97 +0,71° 22,38 £0,23°
FRAP (mg TE/L) 4,70 +0,10° 3,96 +0,12° 4,05 + 0,04°
Ghi cha: dir liéu dugce trinh bay dudi dang trung binh + d6 1éch chuan cua ba lan 13p. Gid tri trong cung mot
hang c6 chir cai gidng nhau thé hién su khéc biét théng ké & mirc ¥ nghia 5 % (p < 0,05).

3.2 Anh huéng cua nhiét do chiét xuat 1én thanh phan
ginsenoside cua dich chiét SNL

Ginsenoside thuoc nhém saponin steroid va saponin
triterpene, 12 nhitng hop chat hoat tinh sinh hoc duoc
nghién cau nhiéu nhat trong sam [15]. Thanh phan
ginsenoside cua dich chiét SNL duoc chiét & ba muc
nhiét dd khac nhau duoc trinh bay trong Bang 2. Két
qua cho thay Rg1 va Mr2 1a hai ginsenoside chinh c6
mat v6i ham luong 16n trong dich chiét SNL ngoai
cac ginsenoside khac bao géom Re, Rbl va Rd. D&
dang nhan thay rang, khac voi hoat tinh chéng oxy
hoa, ham lugng saponin va thanh phan ginsenoside
cua dich chiét & 60 °C cho thiy gié tri cao nhat trir
hop chat Re. Biéu nay cho thiy tinh 6n dinh cia mot
s ginsenoside giam do tiép xGc vai nhiét o cao
[13]. Ngoai ra, c6 thé giai thich riang gdc dudng trong
phan tir saponin dang glucoside dugc thuy phan va
tao thanh cac hop chét ginsenoside c6 trong luong
phan tir thiap khac. Sy gia ting ham lugng saponin
trong sam khi xir ly nhiét 4m c6 thé duoc giai thich
bing qua trinh nhiét phan malonyl ginsenoside, tao
ra aglycone cua saponin chudi diol; vi du, Rg2 va
Rh1 dugc chuyén hoa tir Re [16].

Bang 2 Anh hudng cua nhiét 6 chiét xudt 1én thanh phan
ginsenoside cta dich chiét SNL

Hop chat Nhiét d¢ chiét xuat (°C)
(mg/L) 40 60 80
Rgl 845,8 998,5 465,8
Re 78,3 66,0 61,8
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Rbl 156,3 175,5 93,5

Rd 64,3 107,5 32,0

Mr2 500,0 650,0 486,5

Tong 1644,7 19975 1139,6

3.3 Panh gia doc tinh té bao va hoat tinh khang viém
cua dich chiét SNL

Viém I phan tng sinh hoc thiét yéu dé phuc hdi can bing
mo, nhung tinh trang viém quéa muc c6 thé din dén ton
thuong cho té bao. Ngoai ra, tac dung chéng viém chi yéu
bang cach giam céc chat trung gian gay viém cuaa cac hop
chit co thé bi thay ddi tlly thudc vao phuong phap chiét
va thanh phan cua dich chiét [17]. Vé hoat tinh khang
viém caa dich chiét SNL trinh bay & Hinh 1, c¢6 thé nhan
thdy rang kha nang tic ché hinh thanh cytokine gy viém
NO va IL-6 cia dich chiét thu nhan & nhiét do 60 °C va
80 °C cao hon dich chiét ¢ 40 °C véi nong do NO va IL-
6 lan luot nam trong khoang (34,39-44,13) pg/mL va
(68.51-95.40) pg/mL. Ngoai ra, viéc ting nong do dich
chiét sam 1én 500 pg/mL ciing ¢ ché su hinh thanh cac
cytokine gay viém khi so sanh voi ndng do 250 pg/mL.
Ginsenoside thé hién cac tac dong chong viém rd rét da
duoc chung minh bai nhiéu nghién ctu khac nhau [18].
Bén canh d6, ginsenoside cho thiy lam giam sy tao ra cac
phan tir gay viém va mRNA cua cac cytokine/enzyme gay
viém [19]. Sam va nhiéu loai ginsenoside, chang han nhur
Rgl, Rg3, Rp3 va F4, cho thiy hiéu qua tc ché qué trinh
hoat héa tiéu cau va huyét khdi [20].
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Hinh 1 Hoat tinh khang cytokine gay viéem NO va IL-6 &
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Ngoai ra, két qua trinh bay ¢ Hinh 2, dich chiét SNL
duoc chiét & ba nhiét d6 khac nhau déu khdng thé hién
doc tinh d6i véi té bao RAW 264.7 khi sir dung voi
nong do dudi 1000 ug/mL.

4 Két luan

Két qua nghién ciru cho thay rang nhiét d6 chiét xuat
trong qua trinh chiét xuat bang nudc néng 60 °C lam
tang 21,5% tong ham lugng ginsenoside ciing nhu cac
ginsenoside khac (nhu Rgl, Rb1, Rd va Mr2) trong
ct SNL so véi chiét & nhiét do 40 °C. Tuy nhién, nhiét
d6 cao hon (80 °C) lai lam giam ham lugng c&c hop
chat nay. Mat khéc, nhiét d6 chiét xuat trén 40 °C lai
lam giam ham lugng phenolic, hoat tinh chéng oxy
héa ABTS va hoat tinh chéng oxy hoa FRAP tuong
rng 12 55,2%, 17,3% va 15,7%. Xét vé dugc tinh cua
dich chiét tir cii SNL, viéc st dung véi nong do dudi
1000 ug/mL khong gy ra doc tinh trén té bao va dich
chiét thu nhan & nhiét d6 chiét cao (60 va 80 °C) thé
hién hoat tinh khang céc cytokine gay viém NO va
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Hinh 2 Dac tinh té bao cua dich chiét SNL duoc chiét
& cac nhiét d6 khac nhau

IL-6 cao hon 36,8-44,7% so véi dich chiét & nhigt d¢
thap. Céc két qua trén cho thiy rang nhiét ¢6 da lam
thay d6i kha ning chiét xuat, cau trdc hoa hoc va nong
do cua ginsenosides, hop chat phenolic va cac thanh
phan hoat tinh sinh hoc khac, tac dong dén dic tinh
chéng oxy hoa va dugc tinh cua ching. C6 thé két
luan rang dich chiét tir SNL 1a ngudn doi dao cac hop
chét hoat tinh sinh hoc thé hién tac dung chng viém
va chng oxy hoa cao, tir d6 cho thay tiém ning wng
dung trong thuc duoc pham. Tuy nhién, nhiéu nghién
ctru khéc can dugc thuc hién dé hiéu day du vé co ché
hoat dong 1am sang va can 1am sang, kha niang tuong
tac thudc va tdi vu hoa viéc sir dung cac hop chat nay
trong diéu tri. Ngoai ra, viéc kham pha than la sam
nhu mot giai phap thay thé tiét kiém chi phi véi cac
dic tinh hoat tinh sinh hoc twong ty c6 thé mo rong
kha ning tiép can va ung dung cua no.
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Cam on Trudng Pai hoc Nguyén Tét Thanh da hd tro
diéu kién co s& vat chét trong sudt qué trinh nghién ciru.

1. Chaingam, J., Noguchi, K., Nuntawong, P., Vimolmangkang, S., Yodsurang, V., Yusakul, G., Morimoto, S., &
Sakamoto, S. (2024). Monoclonal antibody-based enzyme-linked immunosorbent assay for quantification of
majonoside R2 as an authentication marker for Ngoc Linh and Lai Chau ginsengs. Journal of Ginseng Research,

48, 474-480.

@ Dai hoc Nguyén T4t Thanh

» o
NGUYENTAT THANE




m Tap chi Khoa hoc & Céng nghé Vol 7, No 5

2. Thanh, N. T., Van, T. T. H,, Hung, L. V., Van Khiem, N., Mai, L. Q., Xuyen, D. T., Oanh, P. T., Van Hai, D.,
Dien, N. D., & Nhut, D. T. (2023). Bioactive Compounds and Biological Activities of Vietnamese Ginseng (Panax
vietnamensis Ha et Grushv.). Bioactive Compounds in the Storage Organs of Plants, 1-25.

3. Le, Q.-U,, Lay, H.-L., Wu, M.-C., Nguyen, T. H.-H., & Nguyen, D.-L. (2018). Phytoconstituents and biological
activities of Panax vietnamensis (Vietnamese Ginseng): A precious ginseng and call for further research-a
systematic review. Natural Product Communications, 13(10), 1934578X1801301036.

4. Tran, Q. Le, Adnyana, I. K., Tezuka, Y., Nagaoka, T., Tran, Q. K., & Kadota, S. (2001). Triterpene Saponins
from Vietnamese Ginseng (Panax vietnamensis) and Their Hepatocytoprotective Activity. Journal of Natural
Products, 64(4), 456-461.

5. Kim, E. O, Xu, J. L., & Um, B. H. (2016). Optimization of extraction of marker compounds from red ginsengs
by accelerated solvent extraction using response surface methodology. Journal of the Korean Society of Food
Science and Nutrition, 45(8), 1162-1169.

6. Liang, H., Liang, Y., Dong, J., Lu, J., Xu, H., & Wang, H. (2007). Decaffeination of fresh green tea leaf (Camellia
sinensis) by hot water treatment. Food Chemistry, 101(4), 1451-1456.

7. Matshediso, P. G., Cukrowska, E., & Chimuka, L. (2015). Development of pressurised hot water extraction
(PHWE) for essential compounds from Moringa oleifera leaf extracts. Food Chemistry, 172, 423-427.

8. Hajiaghaalipour, F., Sanusi, J., & Kanthimathi, M. S. (2016). Temperature and time of steeping affect the
antioxidant properties of white, green, and black tea infusions. Journal of Food Science, 81(1), H246-H254.

9. Larrauri, J. A., Rupérez, P., & Saura-Calixto, F. (1997). Effect of drying temperature on the stability of
polyphenols and antioxidant activity of red grape pomace peels. Journal of Agricultural and Food Chemistry,
45(4), 1390-1393.

10. Nguyen, Q.-D., Dang, T., Nguyen, T., Nguyen, T., & Nguyen, N. (2022). Microencapsulation of roselle
(Hibiscus sabdariffa L.) anthocyanins: effects of drying conditions on some physicochemical properties and
antioxidant activities of spray-dried powder. Food Science & Nutrition, 10(1), 191-203.

11. Shan, L., Tyagi, A., Ham, H.-J., & Oh, D. H. (2024). Uncovering the antiinflammatory potential of
Lactiplantibacillus Plantarum fermented Cannabis Sativa L seeds. npj Science of Food, 8(1), 42.

12. Plaza, M., Castro-Puyana, M., & Marina, M. L. (2019). Pressure hot water processing of food and natural
products. In Green Food Processing Techniques (pp. 193-220). Elsevier.

13. Lee, K.-Y., Shim, S.-L., Jang, E.-S., & Choi, S.-G. (2024). Ginsenoside stability and antioxidant activity of
Korean red ginseng (Panax ginseng CA meyer) extract as affected by temperature and time. LWT, 200, 116205.
14. Gonzalez-Ballesteros, N., Torres, M. D., Flérez-Ferndndez, N., Diego-Gonzalez, L., Simén-Vazquez, R.,
Rodriguez-Argtielles, M. C., & Dominguez, H. (2021). Eco-friendly extraction of Mastocarpus stellatus
carrageenan for the synthesis of gold nanoparticles with improved biological activity. International Journal of
Biological Macromolecules, 183, 1436-1449.

15. Ratan, Z. A., Haidere, M. F., Hong, Y. H., Park, S. H., Lee, J.-O., Lee, J., & Cho, J. Y. (2021). Pharmacological
potential of ginseng and its major component ginsenosides. Journal of Ginseng Research, 45(2), 199-210.

16. Yang, S.-J., Woo, K.-S., Yoo, J.-S., Kang, T.-S., Noh, Y.-H., Lee, J.-S., & Jeong, H.-S. (2006). Change of
Korean ginseng components with high temperature and pressure treatment. Korean Journal of Food Science and
Technology, 38(4), 521-525.

17. Zhuang, Y., & Lyga, J. (2014). Inflammaging in skin and other tissues-the roles of complement system and
macrophage. Inflammation & Allergy-Drug Targets (Formerly Current Drug Targets-Inflammation &
Allergy)(Discontinued), 13(3), 153-161.

18. Jung, D.-H., Nahar, J., Mathiyalagan, R., Rupa, E. J., Ramadhania, Z. M., Han, Y., Yang, D.-C., & Kang, S. C.
(2023). A focused review on molecular signalling mechanisms of ginsenosides anti-Lung cancer and anti-

@ Dai hoc Nguyén Tat Thanh

NGUYENTAT THANE



Tap chi Khoa hoc & Céng nghé Vol 7, No 5

inflammatory activities. Anti-Cancer Agents in Medicinal Chemistry (Formerly Current Medicinal Chemistry-Anti-
Cancer Agents), 23(1), 3-14.

19. Lee, J.-O., Yang, Y., Tao, Y., Yi, Y.-S., & Cho, J. Y. (2022). Korean Red Ginseng saponin fraction exerts anti-
inflammatory effects by targeting the NF-xB and AP-1 pathways. Journal of Ginseng Research, 46(3), 489-495.
20. Bian, Y., An, G.-J.,, Kim, K., Ngo, T., Shin, S., Bae, O.-N., Lim, K.-M., & Chung, J.-H. (2019). Ginsenoside
Rg3, a component of ginseng, induces pro-thrombotic activity of erythrocytes via hemolysis-associated
phosphatidylserine exposure. Food and Chemical Toxicology, 131, 110553.

Effect of extraction temperature on antioxidant activities, ginsenoside profiles and therapeutic
properties of Ngoc Linh ginseng extracts
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Abstract Ngoc Linh ginseng (Panax viethamensis Ha et Grushv) is one of the medicinal herbs with outstanding
economic and medicinal values in Viet Nam, including anti-cancer, anti-inflammatory, anti-depression, anti-stress
and hepatoprotective effects. This study was conducted to evaluate the effects of temperature (40, 60 and 80) °C
during the extraction of Ngoc Linh ginseng on total phenolic content, antioxidant activity, ginsenoside profiles and
anti-inflammatory activity. The results showed that while 40 °C was the optimal temperature to obtain the extract
with the highest phenolic content and antioxidant activity, 60 °C was noted to be effective for extracting saponin
components in Ngoc Linh ginseng. In addition, results from the HPLC-MS analysis also showed that Rgl and Mr2
were the two major ginsenosides in Ngoc Linh ginseng extract, in addition to other ginsenosides, including Re,
Rbl and Rd. The extract exhibited no cytotoxicity at doses lower than 1,000 ug/mL and the extract obtained at
high extraction temperatures (60 °C and 80 °C) showed higher inhibitory activity against inflammatory cytokines
NO and IL-6.

Keywords Ngoc Linh ginseng, extraction temperature, antioxidant, ginsenoside profile, anti-inflammatory activity
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