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UTILIZATION OF PLANT WASTE FROM THE PHALAENOPSIS ORCHID HYBRIDS
AS AN ANTIOXIDANT ANTIGOUT SOURCE

Phalaenopsis spp. is commercially and economically important orchid, but its plant parts are often
unused, which has caused environmental problems. After flowering, parts of the plant are usually
discarded, resulting in environmental issues. Extracts of 20 industrial phalaenopsis orchids
(Phalaenopsis orchid hybrids) roots were evaluated for total phenols, total flavonoids, antioxidant
activity and ability to inhibit gout-causing enzyme - Xanthine oxidase (XO). The ethyl acetate (EtOAc)
extracts from the root of the "Flamingo" plant had the highest total phenolic (6.78 mg gallic acid/ dry
weight) and total flavonoid (4.93 mg rutin/ dry weight) content. The EtOAc extract from the root of the
"Catalina" plant showed the highest antioxidant and antihyperuricemia activities, compared with other
extracts. The ICso of 1,1-diphenyl-picryl-hydrazyl (DPPH), 2,2'-azinobis-(3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS), and energy-dispersive method experiments were 116.03 ug/mL, 145.39 ug/mL
and 128.61 mg/mL, respectively. The lipid peroxidation inhibition (LPI) of p-carotene bleaching
method was 74.3%. The Xanthine oxidase (XO) inhibition activity in the blood with an ICso of 232.62
ug/mL was observed which was comparable to that of allopurinol standard. The results of the study
suggest that the industrial orchid hybrid root extracts could be used as natural antioxidants and as
adjuvant therapy for gout. This preliminary study investigated the agricultural waste, particularly the
root of the 'Flamingo' and 'Catalina’ orchid hybrids for their diverse antioxidant properties and
warrants further investigation.
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1. MO PAU [1,2]. Chét chéng oxy hoa dong mot vai trd
Rau, gia vi va thiao mdc chira cac chat ty nhién quan trong trong cham soc sirc khoe dé ngan
quan trong nhu chat chéng oxy hoéa. Mot s6 ngira va loai bo cic gbc tu do, lam giam cac
nghién ctru da tim ra ngudn chat chong oxy bénh man tinh va cac bénh thodi hda nhu ung
héa ty nhién méi dugc st dung trong thuc thu, 6 loan ty mién dich, tang huyét ap, xo
pham, my pham, thudc va cac muc dich khac vita dong mach va tri hodn qua trinh 130 hoa
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[3-6]. Trong tit ca cac chat chuyén hoa thu
céip thye vat, cac hop chit phenolic da duoc
nghién clru rong rai va thuong duogc st dung
lam chit chéng oxy héa cho mot loat cic
tmg dung [7]. Do d6, diéu tra cac chit chéng
oxy héa méi va an toan tir cic ngudn tu
nhién da tré nén rat quan trong d6i véi thuc
pham va dugc phdm [8].

Xanthine oxidase la mdt enzyme quan trong
chiu trach nhiém cho ching tdng uric acid mau
va 1a yéu t6 tién xtr 1y cho bénh gat va cac
bénh lién quan dén stress oxy hoa [9]. Enzyme
nay dong vai trd quan trong trong vi¢c xuc tac
quéd trinh oxy hoa cua hypoxanthine thanh
xanthine va xanthine thanh uric acid. Sy gia
tang nong do uric acid trong mau (7 mg/mL &
nam va 6 mg/mL & nit) din dén sy két tia cua
tinh thé urate, chu yéu tap trung & khop tay va
chan, va gay viém khép cép tinh. Do do, tic
ché hoat dong cua xanthine oxidase va ngin
chin qua trinh oxy héa ciia n6 dé giam thiéu su
hinh thanh uric acid trong mau rit quan trong
trong diéu tri ha huyét ap. Nhiéu nghién ctru da
béo c4o rang mot hop chét sé hiru ca hoat dong
trc ché chat chong oxy hoa va xanthine s& c6
hiéu qué trong diéu tri bénh gut [10-14]. Hon
nita, chit chdng oxy héa c6 thé ngin ngira hoic
lam chdm qué trinh oxy héa bang cach loai bo
cac gbc tu do, giup tiép tuc ngin ngira bénh
oxy hoa va ting tudi tho cua con ngudoi [15-
17]. Nguoc lai, chit e ché xanthine oxidase
¢ thé 1am giam hoat dong ciia enzyme nay,
ngan chan sy hinh thanh mudi urate [18].
Nghién ciru trude ddy da bao cao vé kha ning
chéng oxy hoéa manh cta cao chiét ho Lan
Orchidaceae [15].

Ho Lan Orchidaceae tir 1au da dugc biét dén
khong chi 1a thuc vat dep, ma con la dugc
phim dinh dudng, thanh phin trong cac bai
thudc ¢ truyén [21,22]. Trong cac chi thudc
ho Lan, lan ho di€p (Phalaenopsis), con dugc

goi 12 lan budm, 1a loai lan phd bién nhat. Day
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14 loai lan s& hitu nhing chiéc 14 to, mép, xanh
va khudn bong hoa thi déc séc, no dep va lau
[23]. Chung duogc ban trén thi truong dudi
dang cdy trong trong chau hodc canh hoa dan
dén san luong ngay cang 16n trong nhimg nim
gan day. Thanh phan hoa hoc, phan tich sinh
héa duoc khao sat trén cac mau 14 va hoa cua
cay lan hd diép Phalaenopsis violacea Orchids
da duoc nghién ctru cho thdy rang lan hd diép
12 ngudn chat chéng oxy hoa tiém ning [24].
Tuy nhién, c6 rit it nghién ciru vé hoa chat
thue vét, hoat tinh chéng oxy hoa va kha nang
trc ché enzyme giy bénh cua cdy lan ho diép
cong nghiép (lai). Bac biét, hau hét trong cac
nghién ctru trude day khong tap trung vao phan
tich ré - bo phan thuong bi bo di trong nganh
cong nghiép lan [24,25]. Do d6, nghién cuu
nay nham muc dich xéac dinh lugng phenolic va
flavonoid trong 14 va ré ctia 20 gidng lan ho
diép lai khac nhau. Hon nita, nghién clru nay
ciing nhim muc dich danh gia hoat tinh chong
oxy hoa va e ché enzyme gy bénh gt tir ré
cua nhiing cay lan cdng nghiép nay.

2. THUC NGHIEM

2.1. Nguyén li¢u

Hai muoi gidng lan hd diép cong nghiép duoc
mua vao thang 2 nam 2020 tir Truong dai hoc
Noéng nghiép. Tén va chir viét tit cia timg
gidng duoc trinh bay trong Bang 1. Cay da
duogc Vién Sinh thai va Tai nguyén Sinh vét
dinh danh va mau ching tir (PO-M2020) dugc
luu gilr tai Phong Thi nghiém Nghién ctru va
Hoa sinh tmg dung (CRETECH, Vién Han lam
Khoa hoc va Cong nghé Viét Nam). Mau dugc
khir tring so bd bang NaOCl 1% va rira nhiéu
lin bang nudc. Tén va ki hiéu viét tit cua
chiing dugc thé hién trong Bang 1.

2.2. Qua trinh xir ly miu

RE ciia mdi cay lan dugc cat riéng thanh timg
miéng nho va sdy kho & nhiét d6 30°C. Sau d6

cac mau dugc nghién nho.



Bang 1. Tén thuong goi va chir viét tdt cia cac giong lan ho diép cong nghiép

STT Tén thuong goi Viét tat

| Doritaenopsis Kiska DK

2 Brother Lancer BL

3 Catalina C

4 Fajan’s Fireworks FF

5 Flare Spots FS

6 Follett Fo

7 Golden Hat GH

8 Happy Girl HG

9 Hawaiian Darling HD

10 Lady Sakhara LS

11 Little Skipper “Zuma Nova” LSZN
12 Purple Valley PV

13 Mystik Golden Leopard MGL
14 Rendezvous R

15 Yellow Treasure YT

16 Sogo Yukidian “V3” SYV3
17 Fusheng ‘s Bridal Dress “Meidarland” FBDM
18 Green Field Sweet Valentine “Montclair” GFSVM
19 “Flamingo” Fl
20 Sakura Hime SH

Bot 18 ciia mdi giéng lan hd diép (5 g) duoc
ngam riéng trong 50 ml ethanol trong 24 gio &
nhiét d6 phong (25°C). Dich chiét sau d6 duge
loc va c6 dac riéng trong chan khong & 40°C
bang  thiét bi 6 quay  (R-300
(11SR300251VP11) Buchi/Thuy S§). Dich
chiét tho nay cho vao nudc cit (300 mL) va
dugc phan doan lién tiép v6i hexane va ethyl
acetate (EtOAc). Cac cao chiét phan doan
EtOAc dugc hoa tan trong methanol, gitt lanh
va luu lai cho dén khi st dung.

2.3. Xac dinh ham lrgng tong phenol (TPC)
va tong flavonoid (TFC)

Ham lugng tong phenol va tong flavonoid
dugc xac dinh dya theo phuong phéap ctia mot
nghién ctru trude day [15]. TPC dugc xac dinh
bang s6 mg gallic acid twong duwong trén mdi g
mau kho (mg GAE/g DW). TFC duogc tinh 13
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lugng tuong duong mg rutin trén moi gam mau
khé (mg RE/g DW). TPC va TFC déu duoc
xac dinh dya trén d6 hép thu quang phd bang
may doc da chic nang Synergy HTX (Biotek
Instruments, Inc. - My).

2.4. Hoat tinh chdng oxy hoa

Hoat tinh chbéng oxy hoa cia cic cao chiét
dugc xac dinh bang cac phuong phap DPPH
(2,2-diphenyl-1-picrylhydrazyl), ABTS [2,2'-
azinobis-  (3-ethylbenzothiazoline-6-sulfonic
acid) va thtr nghiém tdy tring B-carotene [17].
2.5. Xét nghiém e ché enzyme xanthine
oxidase

Tac dung wc ché d6i véi xanthine oxidase
(XO) cua cac phan doan cao chiét dugc do
biang phwong phap do quang phd [9].

3. KET QUA




Bang 2. Tong phenol, tong flavonoid, hoat tinh chong oxi héa va hoat tinh ke ché XO tir chiét xudt ciia

20 giong lan cong nghiép
TPC TFC Hoat tinh chong oxy héa Hoat tinh trc
Miu (mg GAE/g (mg RE/g 1Cs0 (ng/mL) ché X0
DW) DW) DPPH ABTS B-C | ICso (ng/mL)
DK 2,74+ 022 | 4,53+£0,36 | 113,22+9,02 | 141,86+ 11,31 | 72,5% | 226,98 £+ 18,09
BL 2,38+0,12 [3,94+0,20 | 98,45+4,92 | 123,36+6,16 | 63,0% | 197,38 + 9,86
C 4,60+0,15 |4,64+0,16 | 116,03+3,89 | 14539+4,87 | 74,3% | 232,62+ 7,79
FF 0,38 £0,03 0,62+ 0,05 | 155,55+ 13,64 | 194,91 + 17,09 | 49,8% | 311,86 + 27,35
FS 4,09+0,07 |4,13+0,07 | 103,25+1,80 | 129,38 +2,25 | 66,1% | 207,00 + 3,60
Fo 2,52+0,04 |4,17£0,06 | 10436+1,54 | 130,76+ 1,93 | 66,8% | 209,22 + 3,08
GH 0,41+0,05 0,68 £ 0,08 | 169,34 +£20,75 | 212,18 £25,99 | 54,2% | 339,49 + 41,59
HG 1,74+ 0,08 |2,87+0,14 | 71,77 +3,41 89,93 +4,27 | 45,9% | 143,89 + 6,83
HD 3,73+£0,22 | 3,76+£0,22 | 94,09+544 | 117,89+6,81 | 60,2% | 188,62 + 10,90
LS 2,11+0,13 3494022 | 87,13+5,57 | 109,17 +6,99 | 55,8% | 174,68 + 11,18
LSZN 1,78+ 0,04 |2,94+0,06| 73,53 +1,48 92,14+ 1,86 | 47,1% | 147,42 +2.97
PV 2,16+0,06 |3,57+0,11 | 89,13+2,68 | 111,68 +3,35 | 57,0% | 178,69 + 5,37
MGL 1,50 £ 0,25 2,48 £0,41 | 398,73 + 13,37 | 499,61 + 12,55 | 39,7% | 799,38 + 15,08
R 2,12 +£0,05 3,51+0,07 | 87,84+1,87 | 110,06+2,34 | 56,2% | 176,10+ 3,74
YT 1,68 £0,07 |2,77+0,11 | 69,29 +2,85 86,82 + 3,58 | 44,3% | 138,90+ 5,72
SYV3 2,67+0,54 |3,72+£0,58 | 93,02+ 14,57 | 116,55+ 18,26 | 59,5% | 186,48 + 29,21
FBDM 3,88+£0,07 |3,92+0,07| 98,04+1,79 | 122,84+2,24 | 62,7% | 196,54 = 3,59
GFSVM 3,84+ 0,06 |3,88+0,06| 96,92+1,42 | 121,44+1,78 | 62,0% | 194,31 2,84
Fl 6,78+ 1,36 |493+1,01 | 88,36+25,33 |123,25+31,74 | 63,0% | 197,20 + 50,78
SH 3,17+ 0,16 |3,21+£0,16 | 90,16+4,00 | 100,44+5,02 | 51,3% | 160,70 + 8,03
BHT* - - 19,56 + 0,43 46,81+ 0,97 | 94,9% -
Allopurinol* - - - - - 20,30+ 0,76

Kiém soat duong tinh; D@ li€u 1a gia tri trung
binh £ SD (d6 léch chuan); DPPH, 22-
diphenyl-1-picrylhydrazyl; ABTS, 2,2'-azino-
bis; BC: B-carotene; BHT: hydroxytoluene
butylated.

TPC va TFC ciia cac phan doan cao chiét tir 20
loai lan hd diép dugc thé hién trong Béang 2.
Gié tri TPC va TFC lan lugt ndm trong khoang
tir 0,38 dén 6,78 mg GAE/g DW va 0,62 dén
4,93 mg RE/g DW. Phan doan dich chiét ethyl
acetate (EtOAc) tir ré cua cay “Flamingo” c6
chira tong phenolic cao nhit véi gia tri twong
duong 6,78 mg gallic acid trén mdi gram khdi

lugng mau kho va tong flavonoid cao nhat
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(twong duong 4,93 mg rutin trén mdi gam khéi
luong kho). Hoat tinh chong oxy hoa theo cac
phuong phap DPPH, ABTS, B-carotene cua tat
ca cac phan doan cao chiét duoc véi gia tri ICso
lan lugt ndm trong khoang tir 69,29 pg/mL dén
398,73 ug/mL; 86,82 pg/mL dén 499,61
pg/mL va 39,7% dén 74,3%. Kha nang trc ché
enzyme xanthine oxidase voi gia tri ICso trong
khoang tir 138,90 pg/mL dén 799,38 pg/mL.
Phan doan dich chiét EtOAc tir ré cua cay
“Catalina” ¢6 hoat tinh chéng oxy hoa va trc
ché trc ché enzyme xanthine oxidase manh hon
so vGi cdc mau khac. Trong phan doan dich

chiét nay, cac gid tri ICso (nong d6 wGc che



50%) 1an luot 1a 116,03 pg/mL;145,39 pg/mL;
va 128,61 mg/mL dbi v6i phuong phap DPPH;
ABTS va hoat tinh trc ché. Su e ché peroxi
hoa lipid (LPI) dugc phat hién la 74,3% theo
phuong phép P-carotene. Hiéu qua tc ché
enzyme xanthine oxidase cho thay ring kha
ning chdng ting uric acid mau ciia phan doan
dich chiét EtOAc nay ¢ murc d6 vira phai (ICso
= 127,05 pg/mL) so véi chat chuan allopurinol
(ICs0=20,30 pg/mL).

4. THAO LUAN

Lan hd di¢p 1a mot trong nhimg loai phd bién
nhat vé& mat thuong mai va c6 san lugng rat 16n
trong nhidu nam. Hoa lan khong chi quan trong
vé mat kinh té nhu vat trang tri, n6 con duoc
sir dung trong y hoc co truyén [26-28]. Mot s6
loai thudc st dung cac hop chét duoc chiét
xuét tir loai nay v6i nhidu dic tinh nhu thude
hd trg diéu tri chung co that, rdi loan than kinh,
bénh lao, ho hép, nhirc diu, sét va dong kinh
[29]. Cac nghién ctru khac nhau vé cac thanh
phan hoa hoc cuia hoa lan va cho thdy chiing c6
cac thanh phéan thyc vét nhu phenol, alkaloid,
glycoside, triterpenoid, flavonoid va stilbenoid.
Dic biét, v6i cac tién bd g?m day, cac giéng lai
méi c6 thé duge sir dung dé san xuét cac chat
chuyén hoéa quan trong[30]. Trong nghién ctru
nay, phan tich chiét xuat phan doan ctia lan hd
diép cho thdy ham luong cao cac hop chit
phenolic va flavonoid trong “Flamingo” véi
6,78 mg GAE trén mdi gram khéi lugng kho
va 4,93 mg RE trén mdi gram khoi luong kho.
Pdng thoi, kha ning trc ché peroxi héa lipid
(LPI) da duoc tim thay 1a 63,0% bang phuong
phap B-carotene. Két qua cua thi nghiém nay
cho thay ham luong chét chng oxy hoa cua ré
lan hé diép van chua duoc sir dung phi hop va
¢6 kha ning tiét kiém hang triéu do la cho
nganh xuat khau hoa lan [31].

5. KET LUAN

Nghién ctru nay chi ra rang cac chat chiét xuat

duoc diéu ché tir ré cua 20 gidng lan hd diép
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(Phalaenopsis) c6 chita mot lugng 16n cac hop
chit phenolic va thé hién cac hoat dong chong
oxy hoa dang ké. Dya trén nhiing phat hién
nay, chat thai néng nghiép cua cac giéng lan
hd diép co thé duoc st dung lam nguén chéng
oxy hoa tu nhién tiém ning trong nganh cong
nghiép thuc pham va dugc pham

Loi cam on. Nghién ctru nay dugc tai trg boi
Quy Phat trién Khoa hoc va Cong nghé Qudc
gia Viét Nam (NAFOSTED) v6i mi sb:
104.01-2019.316.
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