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ABSTRACT

Every year, approximately 5.6 million tons of cashew apples have been discarded in the local region
of Ia Grai District, Gia Lai Province. In addition to their sugar and mineral content, cashew apples
contain biochemical active compounds which confer various health benefits thanks to their
antioxidative, anti-inflammatory and anti-cancer properties. Noni fruits, unfortunately, encounter a
comparable outcome. Both fruits are currently considered waste products, resulting in large wastage.

Objective: The objective of this study is to evaluate the hypoglycemic and anti-proliferative cancer
cell effects of a fermented product (NCF) derived from cashew apples and noni fruits.

Method: In the study, blood glucose levels were measured using Sivalingam's (2013) methods and
Mosmann's (1983) method was employed to assess the anti-cancer properties,...

Results: The results demonstrated that the NCF contains a substantial amount of antioxidants, which
can directly or indirectly contribute to reducing blood glucose levels and inhibit cancer cell growth.
Moreover, NCF significantly lowered blood glucose levels in mice and enhanced catalase activity in
the mice’s liver (p<0.05). Notably, NCF exhibited significant anticancer effects against liver and
cervical cancer (p<0.05).

Conclusion: These findings underscore the importance of utilizing overlooked plant by products
(Cashew apple and Noni fruits) to develop functional beverages that can potentially contribute to
human health protection.
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TOM TAT

C6 khoang 5.600.000 tan qua diéu bi bo di mdi nam tai dia phuong (huyén IaGrai tinh Gia Lai).
Ngoai viéc c6 chira duong, khoang chét, qua diéu con ¢ cac hop chit sinh hoa mang lai nhiéu loi
ich cho strc khoe nho hoat tinh chdng oxy hoa, chéng viém, chéng ung thu,... Twong tu ddi véi qua
nhau, nhung ca 2 loai qua ndy 1a san phim thai, gy ldng phi 16n.

Muc tiéu: Myc tiéu ctia nghién ctru nay 1a danh gia tac dung ha duong huyét, hoat dong chong ting
sinh t& bao ung thu tir san phim 1én men (NCF) dugc tao thanh tir qua diéu va qua nhau.

Phwong phap: Véi cac phuong phéap cua Sivalingam (2013) dé do duong huyét, phuong phap cua
Mosmann (1983) dé kiém tra kha ning trc ché té bao ung thu,. ..

Két qua: Két qua cho thay, mot luong dang ké chat chdng oxy hoa co trong san pham 1én men, co
thé truc tiép hodc gian tiép tac dong lam ha duong huyét va wrc ché té bao ung thu. Hon nira, NCF da
lam giam dang ké lwong dudng trong mau chudt, ting hoat dong catalase & gan chudt (p<0,05). Pic
biét hon, NCF c¢6 tac dung chdng ting sinh t& bao ung thur gan va ung thu ¢d tir cung (p<0,05).

Két luin: Nhiing két qua nay noi 1én rang, can tan dung cac loai san pham dong hoa cua thyc vat
dang bi lang phi nhu qua diéu va qua nhau dé ché bién thanh nhimng loai thirc udng chirc ning c6 tac
dung bao v¢ strc khoé cho con nguoi.

Tir khéa: Bénh tiéu duong, ung thu, san phém 1én men, NCF, qua diéu va qua nhau, anacardic acid
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1. DAT VAN PE

Tiéu dudng typ 2 co lién quan dén cac bit thuong vé
chuyén héa nhu khang insulin, rdi loan lipid mau, tiéu
duong loai 2 va ung thu ¢6 li€n quan véi nhau va ung
thu [2], r6i loan chuc ning té bao B, ndng do glucose
bat thudng, ting stress oxy hoa, vi vy dé din dén ung
thu [7].

Sy quan tAm 16n dén nhing loi ich tiém tang cho stc
khoe con ngudi clia qua nhau va diéu 1a do thanh phan
ctia ching c6 cac hop chét hoat tinh sinh hoc, bao gom
polyphenols, carotenoids, ascorbic acid gitp ching
dong mot vai trd quan trong trong viée bao vé hé théng
sinh hoc chéng lai cac gdc oxy hoa tu do [4], nho d6
lam giam rdi loan chirc ning trao doi chat. Khi cac hop
chat nay dugc tiéu thu cting nhau trong cling mot san
pham ching c6 thé hoat dong theo cach cong huong
hodc hi¢p lyc [2]. Vi Iy do nay, muyc tiéu cua nghién
ctru 13 1am sang t6 tac dung ha dudng huyét ciia mot
loai san pham 1én men dugc ché bién tir qua nhau va
qua diéu dbi véi chudt bi tiéu duong, dong thoi 1a kha
nang e ché té bao ung thu ctia loai nude uéng 1én men
nay. Day 1a bao cdo dau tién ddnh gia mot san pham
bao gém ca hai loai vét li¢u va sy lién quan cta chung
dén céc tac dung c6 loi cho stic khoe con nguoi.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Thoi gian nghién ciru
Tir thang 2 ndm 2023 dén thang 2 nim 2024
2.2.Thiét ké nghién ciru

Thu thap nguyén liéu qua diéu va nhau tai huyén Ia
Grai, tinh Gia Lai, thyc hién 1én men tai phong thi
nghiém cta Vién nghién ciru Stic khoé va phat trién

Gi4o duc Tay Nguyén dé thu ché phdm 1én men (dat tén
1a NCF). Gui mau NCF dén Vién Hoa Hoc chuyén
nganh dé phan tich xac dinh thanh phan dong thoi danh
gia hoat tinh ciia NCF invitro va invivo vé tac dung ha
duong huyét va te ché ung thu.
2.3.Doi twgng nghién ctru

San pham 1én men NCF, chudt bi bénh tiéu duong
do alloxan gay ra va té bao ung thu gan (HepG2), ung
thu ¢6 tir cung (Hela).
2.4. Pia diém va pham vi nghién ctru
Thyc hién tai Vién Han 1ldm Khoa hoc va Cong nghé
Viét Nam; Vién Nghién ctru Stc khoé va Phat trién
Gido duc Tay Nguyén.
Tién hanh thu qua cdy Diéu va cay nhau cho ché bién
san pham 1én men rdi khao sat danh gi4 kha ning diéu
hoa duong huyét in vivo trén chudt bénh tiéu duong,
kha ning trc ché té bao ung thu gan (HepG2), ung thu
cb tir cung (Hela) in vitro.
2.5. Phwong phap nghién ciru
2.5.1. Vit liéu nghién ciru
Dich chiét va san phém 1én men cua diéu, qua nhau; té
bao ung thu gan (HepG2), t& bao ung thu ¢b tir cung
(Hela), té bao lanh (HEK-293A). Mbi truong DMEM,
huyét thanh phoi bo (FBS). Hoa chat cac loai.
2.5.2. Phwong phdp nghién ciru

2.5.2.1. Tao san pham Ién men

Sén phém 1én men duoc ché bién bfmg cach tron 1an
nhau qua diéu xay nhuyén (75%) va chiét xuit qua nhau
(20%) cing v&i 5% dich chiét tir cay co ngot cho vao
thung day kin, qud trinh lén men thuc hién & 28°C +
2°C trong 9 ngay.

Hinh 2.1. Qua diéu va qua nhau twoi, nguyén liéu dem 1én men tao ra san pham NCF
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Thu NCF qua b6 loc, st dung thiét bi Armfield FT74X
dé thanh tring & 75°C trong 90 gidy, sau d6 dugc dong
noéng vao chai thuy tinh, dong nip va lam ngudi trong
bé nude d4, san phim dugc bao quan dudi 4 + 1°C cho
dén khi phan tich hoa hoc. Dbi voi thir nghiém in vivo,
san pham duoc déng kho sau qua trinh xir Iy nhiét lanh
va bdo quan ¢ -18 + 1°C trudc khi sir dung.

2.5.2.2. Phan tich dinh lwong cdc chdt can thiét trong
san pham 1én men

Téng ham lugng chit chdng oxy hoa duge do bing
phuong phap DPPH. Cac mau duoc chiét voi 4 ml
methanol/nude (50:50 v/v) ¢ 25°C trong 1 gio, ly tam
trong 15 phut. Sau d6, thém 4 ml acetone/nude (70:30
v/V) & 25°C, chiét trong 1 gid, rdi ly tdm. Chiét xuét
methanolic va acetonic dugc két hop, sau d6 thém vao
10 ml nuée cat. Hoat dong don géc tr do duoc xac dinh
bang phuong phap DPPH (Brand-Williams, 1995, sira
d6i do Rufino et al. (2010) dé xuét), c6 sir dung may
quang phd Varian (CA). Két qua cua phuong phap
DPPH dugc biéu thi bing ndng d6 chit chdng oxy hoa
can thiét dé giam mot nira luong gdc tu do ban dau
(ECso) va gia tri dugc biéu thi bing g san phim 1én men
cho g DPPH. Pdi voi xét nghiém ABTS va FRAP, két
qua duogc biéu thi 1an lugt 1a uM Trolox va uM Fe;SO4
cho mdi g san phdm 1én men. Tong phenol (TP) duoc
xac dinh bang phuong phap Folin-Ciocalteu (Obanda,
1997) qua cach do bang hé théng LC-MS va két qua
duogc biéu thi bing mg GAE (twong dwong axit gallic).
Fructooligosaccharide (FOS) dugc xac dinh theo
phwong phap ciia Horwitz, 2005 va két qua dugc biéu
thi bang g FOS.

2.5.2.3. Banh gia hoat dong cua catalase tir NCF

- Hoat dong catalase tir chiét xuit gan chudt duge do
theo phuong phap Hugo va Lester (1984). Sy bién mat
ctia hydrogen peroxide dugc quan sat bing may quang
phd (240 nm, 1 phut, 25°C).

2.5.2.4. Pdanh gid hiéu qua ha dwong huyét ciia san
phdm 1én men

- Gay tang duong huyét cho chudt bang cach tiém
Alloxan monohydrate lidu don 130 mg/kg (pha trong
nude mudi sinh 1y 0,9%), tiém dudi da c6 cai tién theo
phuong phap cia Amina Mahdy va Naglaa Gamil
Shehab (2015).

- Panh gia hoat tinh ha dwong huyét: Pugc tién hanh
theo phuong phap ctia G. Sivalingam and N. Sriram

(2013). Mdi nhém chudt thi nghiém gdm 6 con, chin
tudn tudi khoe manh, duogc tiém dung dich alloxan
monohydrate & nong d6 130 mg/kg trong luong chudt
dé gay BTD. Sau khi chu6t BTD 6n dinh 3 ngay, kha
nang ha dudng huyét cua san pham 1én men dugc xac
dinh béng cach cho chuét BTb uéng thude diéu tri
DTD gliclazide liéu 10 mg/kg trong lwong chudt (nhém
chimg duong) hodc san pham 1én men dong kho gom
(100 mg/kg, 200 mg/kg, 400 mg/kg trong lugng chudt)
hodc ubng dung dich mudi sinh li (chting 4m) trong 30
ngay. Puong huyét duoc xac dinh vao 7-8 gio sang
trudc khi chudt dugce cho an. Sau khi do cac chi tiéu
khoang 60 phut chudét duoc cho an va udng binh
thuong. Chudt sau thyc nghiém dugc chira tri dé khoe
va sinh séng binh thuong. Ba lan lip lai & mdi thi
nghiém, moi thi nghiém trong 20 ngay.

Léy mau tinh mach chudt & cac nhém khac nhau, tach
huyét thanh va phén tich luong duong theo phuong
phap cua Pinto va cong su (2007) c6 didu chinh.
2.5.2.5. Panh gid hoat djng irc ché sy phdt trién ciia
1é bao ung thu

Theo phuong phap cia Mosmann c6 hi¢u chinh
(Mosmann, 1983), 10* té bao lanh (HEK-293); té bao
ung thu (HepG2; Hela) dugc nudi trong moi truong
DMEM b sung 10% huyét thanh phoi bo va duy tri &
37 °C trong 5% CO2 trong 16ng 4p, dit vao mdi giéng
ctia mot dia 96 giéng. Sau 24 gid, moi truong nudi cdy
dugc thay bang méi trudng chira 1 dén 20 mg/ mL
NCF. Sau d6, 20 pl MTT (5mg/ml) dugc dua vao cac
giéng cua dia nudi cdy va u tiép trong ti 4m 37 °C trong
4h. Loai bo méi trudng va MTT trong cic giéng va
thém 100 pl DMSO dé hoa tan cic tinh thé formazan
duoc tao thanh. do do héip thu (OD) cta dung dich
trong giéng bing may do ELISA & budc song 540 nm.
Ba lan 13p lai cho mdi mau va DMSO duoc st dung dé
lam d6i chimg 4m. Luong té bao séng sot s& duoc tinh

theo cong thtc: ) ) )
OD(chat thtr) - OD(d06i chiing trang)

% song sét = 100 x - -
OD(DMSO) - OD(doi ching trang)

2.5.2.6. Phan tich thong ké
Céc s6 liéu duge xu 1i trén Excel, duoc trinh bay dang
mean = SE. Cac thuit toan théng ké Student's z-test,
F’test va phuong phéap phéan tich phuwong sai mot nhan
t6 ngau nhién (one way ANOVA) dé kiém tra sy sai
khac c6 ¥ nghia véi p<0,05.
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3. KET QUA NGHIEN CUU

3.1. Thanh phén cac chét trong san phim 1én men (NCF) tir qua diéu va quéa nhau

Phén tich dich qua diéu va nhau trude 1én men va NCF thu dugc (bang 3.1), cho thdy c6 thay dbi so véi trude va

sau 1én men.

Bing 3.1. Cic thanh phén ciia sin phiam trwéc va sau khi lén men

Trwéce 1én men Sau 1én men
TT - .
Thanh phan Ham lwgng Thanh phan Ham lugng
1 Anacardic acid (AA) 50,9 mg/100g Anacardic acid 58,5 mg/100g
2 Acid ascorbic 398,6mg /100g Acid ascorbic 428,6mg /100g
3 Iridoid 62,6 mg/100g Iridoid 65,9 mg/100g
4 Flavonoid (FA) 87,5 mg/100g Flavonoid 92,0 mg/100g
5 Chat chdng oxy hoa do 18,58 + 0,021 Cht chong oxy hoa do 1780,15 + 99,05
bang DPPH (g) bang DPPH (g)

Sau 1én men cho thiy, NCF xuét hién ting dang ké
cac hoat chat co6 tac dung bao v¢ suc khoé nhu
anacardic acid, acid ascorbic, iridoid, flavonoid, chét
chéng oxy hoa.

3.2. Panh gia hoat dong cia catalase, vi khuén
lactobacilli tir NCF

Quan sat thiy su giam hoat dong cua catalase & gan
chudt BTD, va khi st dung NCF trong 20 ngay da lam

ting enzyme chong oxy héa va, phu hop véi nong do
glucose trong mau (hinh 3.1a). Pidu nay c6 nghia, NCF
lam giam kha ning glycation ciia enzyme hodc c¢é thé
lam giam cac gbc oxy hoa tu do va cai thién hoat dong
clia enzyme chdng oxy hoa nay.

Hinh 3.1. Anh hwéng ciia vige siv dung NCF trong 20 ngay dén lwong Gluco va enzim catalase va nong d¢ lactobacilli
& chugt BTD, déi chiing (-) va (+) la chuét khée manh va BTD ding dung dich mudi sinh li;
N1, N2 va N3: chuét BTP dn 100, 200 va 400 mg NCF/kg/thé trong. * cé khdc biét thong ké (p < 0,05).

500+
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3.3. Panh gia hoat dong trc ché su phat trién ciia té bao ung thw ciia NCF

Bdng 3.2. Khd ndang irc ché sw phdt trién té bao ciia cdc mau nghién ciru

% trc ché
Nong d9 DMSO A
Poi chirng 4m
(ng)
HEK-293A HELA HEP(G2)
0 7.21£0.35 5.62+0.27 6.59+0.52
Nong dd San phiam dich ép qua diéu va nhau truéc 1én men
(ng) HEK-293A HELA HEP(G2)
100 54.28+3.75 52.62+4.27 56.00+3.88
50 12.54+1.79 4.12+0.42 16.97+1.86
25 6.15+0.58 -0.73+0.07 15.23+£2.11
ICso 91.55+7.50 96.33+£5.33 91.66 +5.12
. San phim 1én men (NCF) tir qua diéu va nhau
Nong d¢ (ng)
HEK-293A HELA HEP(G2)
100 45.14+1.46 52.01£1.13 68.25+5.65
50 10.17+1.28 17.42+1.90 10.64+1.90
25 6.19+0.28 5.26+0.27 2.07+£2.30
ICso >100 74.51* £3.58 75.83* £6.70

Ghi chii: " Su sai khac ¢ ¥ nghia thdng ké p<0,05

NCF thé hién hoat tinh chdng ting sinh, trong d6 HepG2 bi trc ché véi ICsp1a 75.83* + 6.70 (p<0,05) va Hela bi

trc ché vai ICso1a 74.51* + 3.58 (p<0,05).
4. BAN LUAN

Chat chng oxy héa ngoai sinh quan trong nhat 1a cac
hop chét phenolic, carotenoid, acid ascorbic, day la
thanh phan quan trong cta co thé chdng lai bénh tat
bang cach giam cing thang oxy hoa hodc v6 hiéu hoa
cac géc tu do doc hai (ROS) duogc tao ra trong cac diéu
kién bénh 1y khac nhau trong d6 c6 bénh tiéu duong va
ung thu. ROS anh hudng dén nhiéu con duong truyén
tin hiéu, ddn dén suy giam kha nang tiét insulin, khang
insulin va rdi loan chirc ning té bao B & bénh tiéu duong
[3]. O ndng d6 10 pg/mL, acid ascorbate 1a chat chéng
oxy hoa ¢ kha niang phan tng hoa hoc v6i hau hét cac
ROS [1]. Theo két qua phan tich bang 3.1, NCF ¢o
428,6mg/100g acid ascorbic, co thé nhd tac dong ciia
hoat chit chéng oxi hoa nay ma sau diéu trj 20 ngay
ham lugng duong trong mau chugt giam c6 y nghia
thdng ké (p<0,05) so voi chudt ddi ching. Hon nita,
viée tac dong cua ROS va su suy giam bo may chdng

oxy hoa s& lam ting cing thing oxy hoa trong té bao
ung thu. Té bao khdi u diéu chinh sy biéu hién cua cac
enzyme chong oxy hoa noi sinh gitp giir mirc ROS 6n
dinh dudi ngudng s& gdy chét té bao khdi u [8]. Vi
bang chimg do, két qua trong nghién ctru nay (Hinh
3.1b) da quan sat thiy su giam hoat dong cua catalase
o gan chudt BTD (N1), va khi chudt sir dung NCF trong
20 ngdy da lam ting enzyme chéng oxy hoa va, phu
hop voi su giam ndng do glucose trong mau (hinh
3.1a). Diéu nay c6 nghia, NCF lam giam kha ning
glycation ciia enzyme hodc c6 thé lam giam cac gbc
oxy hoa tyr do va cai thién hoat dong ctia enzyme chong
oxy hoa. Do d9, trong truong hop nay, khi NCF ¢6 chira
1780,15 + 99,05 (g™, chat chdng oxi hoa, né nhur 1a mot
lidu phap bo tro 1am giam dudng huyét va tic ché té bao
ung thu. Dé khing dinh diéu nay, chung t6i so sanh két
qua ndy v&i cac nghién ciru da c6 cho thiy, chiét xuat
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qua nhau bang metanol c6 tic dung chdng oxy hoa
manh, ngin chin enzyme chuyén hoa dudng co tac
dung tri bénh tiéu duong loai 2 [6]. Va, qua diéu co
chira chit chéng oxy héa manh tac dung ha duong
huyét [5].

Nhu vay, khi phdi hop qua Nhau va qua Diéu trong san
pham 1én men NCF, 5 rang trong hdn hop nay cac hop
chét chdng oxy héa co thé di c6 tac dung hiép dong
gitita iridoid (65,9 mg/100g), acid ascorbic va 58,5
mg/100g anacardic acid (1a thanh phan quan trong ¢
trong qua diéu) va cé thé ting cudng hoat dong hoic
tham chi stra d6i co ché phan tng cta chung dé chung
c6 thé tac dong dong thoi 1am giam duong huyét lai tc
ché duoc té bao ung thu gan (HepG2) va ung thu ¢ tir
cung (Hela) nhung lai bao vé té bao lanh (ICs >100).
Nhiéu tac gia cho rang, tiéu duong typ 2 c6 lién quan
dén ung thu [2], rdi loan chirc nang té bao B, nong do
glucose bat thudng, ting stress oxy hoa, vi vay d& dan
dén ung thu [7]. Nhu vy, nghién ctru nay c6 nhiéu ¥
nghia nhd chimg minh méot cach gian tiép rang viée tiéu
thu cac san phdm 1én men qua sy phdi hop giita qua
diéu va nhau lién tuc trong thoi gian dai c6 thé co loi
cho viéc ddng thoi vira phong tranh bénh tiéu dudng
vira trc ché dugc té bao ung thu gitip nguoi dung bao
vé strc khoé.

5.KET LUAN

San pham 1én men dugc ché bién tir qua nhau va qua
didu co tac dung giam dang ké luong dudng trong mau
chudt, tang hoat dong catalase ¢ gan (p<0.05) va co kha
ning chdng tang sinh t& bao ung thu gan va ung thu cd
ttr cung in vitro (p<0.05). Can dugc nghién ctru ki hon
dé 1am rd tiém ning cua 2 loai qua chua dugc khai thac
nay nhiam gop phén bao vé sirc khoé cong ddng.
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