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NGHIEN CUU TAN DUNG PHU PH/SZM CU GAI XANH
(BOEHMERIA NIVEA) TRONG NGANH SGI VA DANH GIA
pO AN TOAN CUA SAN PHAM

NGUYEN THANH DUONG' L NGUYEN CAO CUONG?
'Vién Khoa hoc vt liéu, Vién Han lam Khoa hoc va Cong nghé Viét Nam
2 Truong Pai hoc Cong nghiép Ha Noi

Tom tat:

Nghién citu nham tdn dung phu phdm cii gai xanh (Boehmeria nivea) la phé phdm bi thdi bo trong chuéi sdn
xudt sgi dé chiét xudt cao chiia hoat chdt sinh hoc va ddnh gid d¢ an toan ciia san pham thu dugc. Bang phuong
phadp chiét siéu am sii dung ethanol 95%, cdc yéu to cong nghé nhu logi dung moéi, ty 1é dung méi, nguyén liéu,
nhiét do va thoi gian dugc khdo sdt dé t6i wu hiéu sudt chiét. Cao chiét dugc phan tich thanh phdn héa hoc va
tién hanh thi nghiém doc tinh cdp va bdn truong dién trén chudt. Két qua cho thdy, dich chiét c6 ham lugng
rutin, polyphenol va flavonoid cao, khong gay déc tinh cdp 6 liéu t6i 15,0 g/kg va an toan khi sii dung ngan han
6 liéu tGi 2,0 g/kg. Nghién ciiu mé ra tiém ndng phdt trién cdc san phdm hé trg siic khée tic phu phdm cii gai
xanh, nguon nguyén liéu ty nhién sdn cé, gop phdn gidm thiéu lang phi sinh hoc va phat trién cdc sdn phdm
chdm séc siic khoe c6 nguon goc tii thdo dugc an toan, bén viing.
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Research on utilizing ramie root (Boehmeria nivea) by-products in the
fiber industry and evaluation of the safety of the extracted product

Abstract

The study aims to utilize ramie root by-products (Boehmeria nivea)-a discarded waste material in the fiber
production chain-to extract a crude extract containing bioactive compounds and evaluate the safety of the
resulting product. Using ultrasound-assisted extraction with 95% ethanol, technological parameters such as
solvent type, solvent-to-material ratio, temperature, and extraction time were investigated to optimize the
extraction yield. The extract was chemically analyzed and subjected to acute and subchronic toxicity tests in
mice. Results showed that the extract had high contents of rutin, polyphenols, and flavonoids, exhibited no
acute toxicity at doses up to 15.0 g/kg, and was safe for short-term use at doses up to 2.0 g/kg. This research
highlights the potential for developing health-supporting products from ramie root by-products-a readily
available natural resource-thereby contributing to the reduction of biological waste and the advancement of
safe, sustainable herbal-based healthcare products.
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1. DAT VAN PE

Cay gai (Boehmeria nivea L.) la loai cdy trong cd
gia tri kinh t€ cao, chu yéu dugc biét dén véi nguodn sgi
cellulose chét lugng vuot troi, dong vai tro quan trong
trong nganh cong nghiép dét may toan cau (Maiti &
Singh, 2019). Tai Viét Nam, cdy gai da va dang dugc
dinh hudng la cay trong chién lugc, c6 thé thay thé mot
phan cay bong vai nhd ndng sudt sgi cao, chit lugng tot
va kha nang thich nghi véi diéu kién thé nhuéng da
dang. Nam 2023, dién tich trong céy gai xanh tai cac
tinh Thanh Hoda, Son La, Dién Bién va Hoa Binh dat
khoang 1.600 ha, trong do6 riéng Thanh Hoéa c6 khoang

670 ha. Son La va Hoa Binh ciing dang phat trién dién
tich ddng ké. Dién Bién md& réng mo hinh trong gai
xanh lam nguyén liéu sgi, dy kién dién tich nay sé ting
1én khoang 5.000 ha vao nam 2025 nhdm phat trién
vung nguyén liéu bén viing va nang cao thu nhép cho
nguoi dan dia phuong (S6 NN&PTNT Thanh Hoéa,
2023; S6 NN&PTNT Hoa Binh, 2023; Bao Quang
Binh, 2024; Bdo Dan tdc va Mién nui, 2022).

Trong qua trinh san xudt sgi tii cy gai, phan than
cay dugc st dung, tuy nhién, phan ré phinh to tao
thanh ct gai thudng bi xem la phu phdm va bi loai bo.
Viéc bo phi nguén phu phdm rat 16n nay khong chi
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gay lang phi tai nguyén ma con tao ra
hé luy moi truong dang ké khi phan hay
ngoai dong rudng, sinh ra khi nha kinh
nhu CO; va methane, dong thoi lam gia
tang nguy co lay lan mam bénh trong
dat. Do do. viéc tan dung va xt ly hiéu
qua nguén phu phim cu gai la can thiét
dé giam thiéu tac dong tiéu cuc dén moi
truong va toi uu hoa chudi gid tri cay gai.

Tt lau, cu gai xanh da dugc st dung
trong y hoc ¢6 truyén & nhiéu nudc chau
A trong nhiéu thé ky. Theo cac ghi chép
y hoc ¢6 truyén, ct gai c6 cac dac tinh
nhu hoat huyét, cdm mau va dac biét
dugc stt dung d€ ho trg an thai va diéu
tri cac van dé lién quan dén thai ky (Tian
& Xiao, 2011). Cac nghién ctiu khoa
hoc hién dai da bat ddu kham phd thanh
phén hoa hoc va hoat tinh sinh hoc cta
cay gai ndi chung va ct gai ndi riéng.
Cac nghién ctiu da xac dinh sy hién dién
ctia nhiéu hgp chéit cé hoat tinh sinh
hoc trong cac bo phédn cta cay gai, bao
gom polyphenol, flavonoid (nhu rutin),
acid phenolic (nhu acid chlorogenic) va
polysaccharide (Cho et al, 2017; Lee,
2020; Choi, 2022). Cac hgp chat nay
dugc bao cdo c6 dic tinh chong oxy
héa, chong viém, diéu hoa mién dich va
cac hoat tinh dugc ly khéc, hé trg cho
cac ung dung truyén thong cua cay gai
(Choi, 2022). Méc du, tiém nang cta cu
gai da dugc ghi nhan ca trong y hoc ¢6
truyén va cac nghién ctiu so bo hién dai
van con han ché. Viéc thiéu hut thong
tin khoa hoc van can trg viéc khai thac
bén viing va phat trién cac sin phdm gid
tri gia tang tii nguén phu phdm cu gai.

Chinh vi vy, nghién ctiu nay dugc
thuc hién nham xiy dung quy trinh
chiét xuat cac hgp chat tu cu gai xanh
mot cach hiéu qua va danh gia budc dau
vé dd an toan cua dich chiét thu dugc.
Két qua nghién ctiu ky vong sé cung cap
cd sd khoa hoc cho viéc tan dung nguén
phu phdm ct gai, gop phan giam thiéu
lang phi n6ng nghiép, bao vé mai truong
va md ra hudng phat trién cc san phdm
tiém nang cho nganh dugc phim va thuc
phém chtic nang (Hinh 1).
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Hinh 1. So do quy trinh tong thé nghién ciiu chiét xudt cao tii cii gai
xanh phy phdm trong sdn xudt sgi, khdo st cdc yéu t6 dnh hudng,
phan tich thanh phdn héa hoc va dénh gia doc tinh cao chiét in vivo

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit liéu

Cu gai xanh dugc thu hoach tai huyén Cdm Thuy, tinh Thanh
Héa vao thang 9 trong nam 2024. Sau khi dugc thu gom, cti gai xanh
dugc rtia sach dat, loai bo ré con, cat lat mong va siy kho & 50 °C
dén khi dat do 4m dudi 10%. Sau d6 nguyén liéu dugc nghién thanh
bdt min (c6 hat < 0,5 mm) va bao quan trong tui kin tai nhiét do
phong cho dén khi st dung. Cac dung madi ethanol 95%, nudc cat,
ethyl acetate, n-hexane c¢6 d¢ tinh khiét phan tich dugc cung cap
bdi Sigma - Adrich (My). Chudt nhét trang (Swiss), gi6i tinh duc,
trong lugng 20-25 g, dugc cip bdi Vién vé sinh dich té Trung uong
va nuoi dudng tai phong thi nghiém, diéu kién tiéu chuén (nhiét do
22-25°C, d6 4m 60-70%, chu ky sang/t6i 12 gid), cho dn thiic an
vién va nudc udng day du.

2.2. Phuong phdp nghién citu

2.2.1. Khdo sdt dnh hudng ciia cdc yéu to cong nghé dén qud trinh
chiét xudt cao tii cii gai

Bot cu gai (10 g) dugc chiét siéu 4m trong cac diéu kién khac nhau
vé dung modi, ty 1é dung moi/nguyén liéu, nhiét do va thoi gian chiét.
Mau chiét dugc loc, c6 quay 6 50 °C dén kho va can d€ xac dinh hiéu
sudt chiét. Trong khao sat loai dung moi, hai loai dung moi 1a ethanol
95% va nudc dugc so sanh tai cling diéu kién chiét (ty 1é 1:15 wv,
50 °C, 45 phut). Ty 1é dung moi/nguyén liéu dugc khao sat tai ba mtic
1:5, 1:10 va 1:15 (w/v), st dung ethanol95% va cung diéu kién nhiét
do, thai gian. Anh hudng cta nhiét do dugc danh gia tai cac miic
30 °C, 40 °C va 50 °C, giti nguyén dung moi ethanol 95%, ty ¢ 1:15 va
thoi gian 45 phut. Khao sat thoi gian chiét dugc thuc hién véi cac moc
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15, 30, 60, 90 va 120 phut, st dung ethanol
95%, tyr 1é 1:15 va nhiét do 50 °C.

Phan b hoat chdt theo dung méi: Dich
chiét etanol dugc lam khan va phéan bé lan
lugt bang hexane, ethyl acetate va nudc dé
khao sat ty 1é can chiét trong tting pha, ti
d6 danh gia phéan cuc cta hgp chét trong
cao chiét.

2.2.2. Phan tich thanh phdn héa hoc cua
cao chiét

Dinh lugng rutin: Thuc hién bang
phuong phap HPLC st dung cot CI8,
detector UV & budc séng 360 nm, dung
moi pha dong la methanol:acid phosphoric
0.1% (60:40 v/v). So sanh v6i duong chuidn
rutin (Sigma).

Polyphenol toan phdn (TPC): Phan tich
theo phuong phép Folin-Ciocalteu, biéu
dién két qua theo don vi mg acid gallic
tuong duong trén 1 g cao kho (mg GAE/g).

Flavonoid toan phdn (TFC): Phan tng
v6i AlCls, do hdp thu ¢ 415 nm, biéu dién
theo mg quercetin tuong duong trén 1 g
cao kho (mg QE/g).

2.2.3. Danh gid do an toan cua dich chiét
1t cu gai

Dgc tinh cdp: Chuot dugc chia thanh 6
16 (n = 3 méi 16), udng mot liéu duy nhat
dich chiét & cdc miuc: 2,5, 5,0, 7,5, 10,0, 12,5
va 15,0 g/kg thé trong. Theo doi ti vong va
hanh vi bat thudng trong 72 gic dau va 14
ngay sau do.

Doc tinh bdn trudng dién: Chudt dugc
chia thanh 3 nhém (n = 3 mdi nhém): D6i
chiing (udng nudc cat), liéu thap (1,0 g/
kg/ngay), liéu cao (2,0 g/kg/ngay). Dich
chiét dugc cho udnglién tuc trong 10 ngay.
Chudt duge ldy mau xdc dinh cic yéu t6
trong lugng co thé, s6 lugng hong cau
(RBC), bach cau (WBC), tiéu cau (PLT) va
cac chi s0 sinh hoa huyét thanh nhu: Urea,
Creatinine, Albumin, SGOT, SGPT.

3. KET QUA VA THAO LUAN

3.1. Khdo st cdc diéu kién dnh huéng
dén quad trinh chiét xudt cao tii cii gai xanh

Két qua cho thdy, dung moi ethanol
95% cho hiéu sudt chiét cao hon dang ké so
v6i nudc, voi gia tri trung binh dat 23,83 +
0,35%, trong khi nudc chi dat 14,83 £ 0,35%
(Hinh 2A). Khi khao sat ty 1¢ dung moi/
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Hinh 2. Anh hudng cia loai dung méi (A), ty 1¢ dung moi/nguyén
liéu (B), nhié¢t do (C) va thdi gian chiét (D) dén hiéu sudt thu nhan
cao chiét tu cii gai xanh

nguyén liéu, hiéu sudt tang dan tu 17,13 + 0,29% (1:5) 1én 20,77 +
0,28% (1:10) va cao nhat & mtc 1:15 (23,50 + 0,36%) (Hinh 2B).
Nhiét do chiét ciing anh hudng dang ké, véi hiéu suat dat 18,10 +
0,36% 6 30°C, 20,77 + 0,25% & 40°C, va cao nhét 1a 23,63 + 0,55%
¢ 50°C (Hinh 2C). Vé thoi gian, hiéu suét chiét tang lién tuc ti 15
phut (15,23 £ 0,25%) dén 90 phut (21,93 + 0,11%) va gan nhu bao
hoa 6 120 phut (22,03 + 0,15%) (Hinh 2D).

Céc két qua cho thdy, hiéu suat chiét cao phu thudc dang ké
vao cac diéu kién cong nghé. Viéc sti dung ethanol 95% giap hoa
tan hiéu qua cac flavonoid va glycosid trong cu gai nho déc tinh
phan cuc ctia dung mai (Plaskova, 2023), dong thoi phu hgp véi
yéu cdu an toan cho thuc phdm va dugc liéu (Vojvodi¢, 2023).
Ty 1é¢ dung moi/nguyén liéu (theo thé tich) cang cao gitp ting
gradient khuéch tan va kha nang tiép xuc, tlii d6 tang kha nang
thu hoat chat (Lima, 2023), tuy nhién mtic 1:15 dugc lya chon la
toi uu gitia hiéu qua va chi phi. V& nhiét do, 50 °C la mtic phtt hop
dé gia tang qua trinh khuéch tan ma khong lam phéan hay hoat
chat nhay nhu rutin (Ioannou, 2020). Thoi gian chiét 90 phut la
du d€ dat hiéu suét cao ma khong kéo dai quy trinh khong cin
thiét, phu hgp véi co ché khuéch tan dat trang thai cin bang (Che
Sulaiman, 2017) (Hinh 2).

3.2. DBdnh gid thanh phdn ciia cao chiét tif cii gai xanh

Sdn phim cao chiét ti diéu kién chiét t6i vu & trén tiép tuc
dugc danh gia thanh phén hoéa hoc bang chiét phan cuc theo
dung mai. Két qua cho thay, pha nudc chiém ty I¢ cao nhat (86,27
+0,15%), trong khi pha etyl axetat va hexan chiém ty 1é thap hon
déng ké (7,90 + 0,10% va 5,83 + 0,06% tuong ting) (Hinh 3). Diéu
nay ching minh rang phén I6n hgp chét cé hoat tinh sinh hoc
trong ct gai la cac flavonoid phén cuc.

Két qua nay cho thay, cao chiét tii ct gai xanh chtia ham lugng
rutin cao hon so v6i nhiéu dugc liéu thong dung nhu hoa hoe

5O 6/2025 | TAP CHi MOI TRUONG | 19



NGHIEN CUU

va 14 me dit (Cho, 2018; Wang, 2019).
Nhu da biét, rutin va cac polyphenol la
nhiing hgp chit c6 hoat tinh chong oxy
héa manh, gitp trung hoa géc tu do va
6n dinh thanh mach, dic biét hiiu ich
trong viéc ho trg thai ky va phong ngtia
cac bién chiing lién quan dén stress oxy
héa (Florek, 2009; Ding, 2022). Ham
lugng cao cac hoat chat nay trong dich
chiét gép phan ly giai tdc dung an thai,
chong viém dugc ghi nhén trong y hoc ¢
truyén. Nhu véy, ct gai xanh - mot phu
phdm noéng nghiép bi bo phi - khong chi
an toan ma con co6 gia tri sinh hoc cao, du
diéu kién phét trién thanh ché phdm ho
trg stic khoe, ddc biét cho phu nii mang
thai (Hinh 3).

3.3. Danh gid dé an toan cua dich
chiét tii cii gai xanh

Dich chiét tii ct gai xanh dugc danh
gia doc tinh trén mo6 hinh chudét nham
xac dinh muc d¢ an toan cép tinh va ban
trudng dién. Chudt dugc cho uéngliéu don
duy nhat 1én t6i 15,0 g/kg thé trong. Két
qua cho thay, sau 72 gi¢ theo doi va trong
suot 14 ngay tiép theo, khong cé chudt nao
tt vong hodc biéu hién bt thudng vé hanh
vi nhu mat phan xa, r6i loan van dong hay
chén dn, cho thay chi s6 LDso 16n hon 15,0
g/kg va thudc nhom “it doc” theo phan loai
ctia OECD (Tian & Xiao, 2011).

Trong tht nghiém doc tinh ban truong
dién kéo dai 10 ngay, chudt dugc chia
thanh ba nhom: doi chiing, liéu thap (1,0
g/kg/ngay) va liéu cao (2,0 g/kg/ngay).
Vé trong lugng co thé, cd ba nhom déu
¢6 xu hudng tang 6n dinh. Cu thé, nhém
doi chiing tang tii 21,15 £ 0,17 g 1én 26,01
+ 0,20 g; nhom liéu thép tang tu 21,05 +
0,12 glén 26,32 + 0,24 g va nhém liéu cao
tang ti 20,97 + 0,07 g 1én 26,25 + 0,33 g
(Bang 1) cho thdy, dich chiét khong anh
hudng tiéu cuc dén chuyén héa va hip thu
dinh dudng ctia chudt.

Cac chi s6 huyét hoc nhu hong ciu
(RBC), bach cau (WBC) va tiéu ciu déu
nam trong khoang sinh ly binh thudng
va khong c6 khéc biét dang ké gitia cac
nhom. Gia tri RBC dao dong tii 8,66 +
0,09 dén 8,56 + 0,37 (T/L); WBC tu 8,58
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Hinh 3. Phan b khéi lugng cao chiét theo tiing pha dung méi: nuéc,
ethyl acetate va hexane

Bang 1. Két qua thay d6i trong lugng co thé chuét trudc va sau
khi tht nghiém

Nhom Trudc thi nghiém (g) Sau 10 ngay (g)
Déi chung 21,15+ 0,17 26,01 £ 0,20
Liéu thép (1,0 g/kg) 21,05+ 0,12 26,32 + 0,24
Liéu cao (2,0 g/kg) 20,97 £ 0,07 26,25+ 0,33

Dua vao thong ké sinh hoc (p > 0,05), khong cé khdc biét y nghia
thong ké giita cdc nhom doi chiing, liéu thdp (1,0 g/kg/ngay) va liéu
cao (2,0 g/kg/ngay) trudc va sau khi thii nghiém 10 ngay.

+ 0,75 dén 8,97 + 0,58 (G/L); tiéu cu tui 806,41 + 49,57dén 856,25
* 40,20 (G/L) (Bang 2). Khong ghi nhan dau hiéu giam bach cau
hay thay déi s6 lugng tiéu céu, cho thay dich chiét khong gay doc
1én hé tao mau hodc tiy xuong (Lee, 2023) (Bang 2).

Vé chi s6 sinh hoa huyét thanh, Urea & nhom liéu caola 11,84 +
0,83 mmol/L, cao hon nhém doéi chiing (10,66 + 0,29 mmol/L) va
creatinine tang tuong ting (27,78 + 0,77 mmol/L so v6i 26,51 + 2,22
mmol/L), tuy nhién khong c6 su khac biét vé thong ké (p>0,05)
chiing t6 khong c6 r6i loan chiic nang than thuc su (Bang 3). Cac
chi s6 gan nhu SGOT (117,82 - 119,75 U/L) va SGPT (56,47-59,01
U/L) & nhom diéu tri khong khac biét r6 rét so véi doi chiing
(113,41 va 58,06 U/L), chting minh dich chiét khong gay doc gan
trong thoi gian stii dung ngan han.

Co thé thdy, cac két qua thu nghiém cho thay dich chiét tu
ct gai xanh khong gay doc tinh cép tinh hay tich lay & cac co
quan trong yéu nhu gan, thdn va hé mau. Két qua nay cung cép
co s khoa hoc viing chic cho viéc ting dung cao chiét cu gai
xanh trong cac san phdm thyc phdm chiic nang an toan, dic biét
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Hinh 4. S0 d6 quy trinh khdo sdt cdc thong so chiét cao tong mau cii gai xanh

Bang 2. Két qua thay doi chi s6 huyét hoc chuft trudc va sau khi thi nghiém (p > 0,05)

=> Dua vao thong ké sinh hoc (p > 0,05),

cdc chi s6 huyét hoc, sinh hoa va biéu hién

lam sang ctia nhom dong vat thi nghiém
khong c6 su thay doi ddng ké vé y nghia

Nhom RBC (T/L) WBC (G/L) Tiéu cau (G/L)

béi chiing 8,66 + 0,09 8,58 £ 0,75 808,27 + 22,71
Liéu cao (2,0 g/kg) 8,56 + 0,37 8,97 £ 0,58 806,41 + 49,57
Liéu thap (1,0 g/kg) | 8,36 £ 0,10 8,83 £ 0,34 856,25 + 40,20

sinh hoc sau 10 ngay.

Bang 3. Két qua thay doi chi s6 sinh héa huyét thanh chudt trudc va sau khi thi nghiém

Nhém Urea (mmol/L) (éf,?,zﬁ:;e Albumin (/L) | SGOT (U/L) SGPT (U/L)

Déi chiing 10,66 + 0,29 26,51 + 2,22 34,97 + 0,28 113,41 £ 1,30 58,06 + 2,83
Liéu cao (2,0 g/kg) 11,84 +£ 0,83 27,78 £ 0,77 34,69 + 0,75 119,75 + 2,64 56,47 + 3,61
Liéu thép (1,0 g/kg) 10,50 + 0,98 26,09 + 0,77 33,19+ 1,74 117,82 £ 5,55 59,01 + 4,08

Dua vao thong ké sinh hoc, khong c6 su khdc biét c6 y nghia gitia cdc chi so sinh hod huyét thanh chuot trudc va sau
khi thii nghiém. Khong quan sdt thdy tang men gan hodc ton thuiong than.

huéng dén nhém doi tugng nhay cam nhu phu ni
mang thai (Bang 3).

4. KET LUAN

Nghién ctiu da xac dinh diéu kién chiét t6i uu cho
cu gai xanh 1a st dung ethanol 95% véi ty 1¢ dung moi/
nguyén liéu 1:15 (w/v), chiét 6 50°C trong 90 phut, dat
hiéu suat trung binh 23,83 + 0,35%. Tht nghiém doc
tinh cdp cho th4, dich chiét an toan dén liéu 15 g/kg thé

trong. Trong tht nghiém ban trudng dién (10 ngay), ca
hai muc liéu 1,0 va 2,0 g/kg déu khong gay anh hudng
dén can nang, cac chi s6 huyét hoc va sinh hoa huyét
thanh so v6i d6i ching. Cac gid tri déu nam trong giGi
han sinh ly binh thuéng, chiing minh tinh an toan khi
sti dung dudng udéng ngin han.

Két qua cho thdy, ct gai xanh, mét phu phdm nong
nghiép thuong bi bo di 13 nguyén liéu tiém nang dé
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NGHIEN CUU

phat trién ché phdm chtic ndng an toan va hiéu qua.
bay 1a co s¢ dé tiép tuc nghién cliu mé rong quy mo
san xudt va tht nghiém tién lam sang.

DéE phat trién san phdm, cdn chudn hoa quy trinh
so ché, t6i uu chiét xudt & quy mo pilot, thiét ké dang
bao ché phu hgp va thuc ddy hop tac chuyén giao cong
nghé véi doanh nghiép.
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