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TOM TAT

Nghién cizu san xudt cao chiét gido cé lam bang phirong phdp chiét CO; siéu téi han nham da
dang hda san pham duoc liéu hé tro diéu tri bénh, nang cao sirc khde con nguwoi. Nguyén lidu say
lanh ¢ nhiét d6 30 + 1°C, dat dé am 9% VA t6i wu qud trinh chiét cao ¢ nhiét d6 50°C, ap suat 300,5
bar, luu heong CO2 300 lit/gior trong 120 phiit dwoc cao chiét ¢6 ham lhrong saponin cao (14,00 +
0,02%) . Kha néng bdt goc tir do DPPH, hydroxyl, ic ché tao phizc Fe2*cuia cao chiét ¢6 gia tri 1Cso
lan lwot 0,38 = 0,01 mg/ml, 1,57 + 0,07 mg/ml, 1,16 + 0,05 mg/ml. Sin pham cao chiét gido cé lam
c6 do bién doi mau sdc thap, giit dwoc hwong vi ddc trung va diege chat (sapoin va polyphenol) tot
trong thoi gian bdo qudn 3 thang ¢ nhiét do phong (28 + 2°C, d6 am 60 + 5%).

Tir khoa: sdy lanh; giao c6 lam; chiét CO, siéu téi han

1.  Giéi thigu

Giao cb lam (Gynostemma pentaphyllum) 1a loai dwoc liéu quy duoc dan gian sir dung
trong diéu tri bénh dai thio duong, ung thu, gitp giam stress, diéu hoa giac ngi. Thanh phan
héa hoc cua giao ¢ lam bao gom saponin, flavonoid, polysaccharide, polyphenol... ¢ hoat
tinh khéng oxy hoa, khang viém, khang khuan, tuc ché a- glucosidase va lipase (Tong et al.,
2017). Hién nay nguoi dan thu hai giao c6 lam va so ché bang céach rira qua nuéc hodc tham
chi khong rira, phoi khé thu céng ding uéng truc tiép (Nguyen et al., 2020). Ngoai ra, tai
Viét Nam gan nhu chwa ¢ cac nghién ctru cac san pham ché bién tir giao c6 lam (tra tdi loc
va cao chiét) trong khi thi truong tiéu thu rat 16n. Nghién cau nay nhim danh gia hoat chat
sinh hoc ndi bat cua dugc liéu va tao ra san pham cao chiét giao ¢ lam bang phuong phap
chiét siéu téi han CO, dé phuc vu cho stc khoe con nguoi, da dang thém san pham trén
thi truong.

Cite this article as: Nguyen Chau Anh, Pham Quang Thang, Truong Quynh Tram, Vu Thi Thu Thao,
Dang Thi Yen Thu, & Pham Thi Ha Van (2024). A study on producing supercritical CO, extraction from
jiaogulan (Gynostemma pentaphyllum). Ho Chi Minh City University of Education Journal of Science, 21(1),
139-149.
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Tap chi Khoa hoc Trwdng BPHSP TPHCM Nguyén Chiu Anh va tgk

Sy la qua trinh st dung nhiét 1am giam ham lwong 4m cd trong nguyén liéu, dua trén
su chénh léch ap suét hoi riéng phan cua nudc trén bé mat nguy@n liéu va mai treong xung
quanh (Lai & Nguyen, 2016). Phuong phap sy lanh (siy bom nhiét) sir dung tac nhan khdng
khi kho & nhiét d6 thap hon nhiét do siy thong thuong, dai nhiét do sdy tir 10-65°C, do am
khong khi sdy dudi 40%. Uu diém caa phuong phép nay cé toc do say nhanh, bai khéng khi
sdy dua vao budng sy rat khd nén gitr duoc chat lugng nguyén liéu (thoat am tdt hon, giir
dugc mau sic dep, tiéu hao niang lwong thap) so voi phuong phéap sdy nhiét (Prasertsan &
Saensaby, 2010; Chien et al., 2014).

Ki thuat chiét CO2 siéu t6i han (supercritical CO; extraction) 14 phwong phap trich i
cac hop chat ra khoi thuc vat nham thu nhan tron ven cac hop chat. So véi cac phuong phap
chiét cao thdng dung hién nay, ki thuat chiét CO2 siéu t&i han duoc chi trong bai kha ning
tiét kiém dung méi, than thién maéi trudng, giam thiéu thoi gian xu 1 dich sau trich li. Trang
thai siéu tai han hinh thanh khi nhiét d6 va ap suat vuot qua diém t6i han (critical point) tai
diém can bang long hoi; khi d6 ti trong cia pha 1ong va pha hoi bang nhau, khéng c6 su
phan biét gitra hai pha (Sihvonen et al., 1999). Chat long siéu téi han c6 kha nang khuéch
tan va thim vao bén trong mau nhiéu hon, c6 su chon loc cao dbi vai hop chat can chiét va
phu hop vai cac chat nhay véi nhiét 6. Ngoai ra, su trich li caa chat long siéu téi han chiu
anh huang boi cac yéu td nhu nhiét do, ap suat, luu lugng CO2, ddng dung mdi b sung, do
am c6 trong nguyén liéu khi chiét (Khaw et al., 2017). Ung dung ki thuat chiét nay duoc st
dung rong rai trong linh vuc y hoc, thuc pham, céng nghiép héa mi pham...

2. Vatliéu va phwong phap nghién ciu
2.1. Vatligu

Giao ¢c6 lam duoc trong va chim soc theo tiéu chuan Vietgap tai Trung tam Nghién
ctru va Phét trién Nong nghiép Cong nghé cao. Sau 5 thang ké tir ngay trong, giao co lam s&
duoc thu hoach toan cay va chi dé lai phan goc cach mit dat khoang 25-30cm. Sau d6 nguyén
liéu duoc dit vao khay nhya kich thuée (850 x 630 x 525 mm), khéi luong 5 kg/khay va bao
quan & nhiét do cta kho trir lanh 20 + 2°C, d6 4m 80 + 5%. Nguyén liéu duoc 1am sach bang
nudc 6 syc khi ozone trong 10 phut, dé réo & nhiét do phong (28 + 2°C, d6 4m 60 + 5%),
cat khuc voi kich thudc 4-5 cm dé san xuét tra va cao chiét (Hinh 1).

140



Tap chi Khoa hoc Trwéng DPHSP TPHCM Tip 21, 86 1 (2024): 139-149

2.2. Phwong phdp nghién ciru

- Nguyén liéu giao c¢b lam dugc sdy lanh voi thdng s ki thuat: nhiét do say 30 + 1°C;
d6 am = 5%; thoi gian sdy 25 gio; mat d6 nguyén liéu trén khay sy 2 kg/m? cho dén khi
nguyén lidu dat d6 4m < 9%.

- Phuong phap ti wu cac yéu té tach chiét cao theo Central Composite Design véi théng
s6 chiét tdi wu & nhiét do 50°C, &p suat 300,5 bar, luu lwgng CO2 300 lit/gid, thoi gian 1a 120
pht bang hé théng CO, siéu téi han thu dugc cao chiét co ham lugng saponin cao.

- Xéc dinh kha ning bit gbc DPPH: cac chat khang oxy hoé c6 kha nang trung hoa goc
DPPH ty do tao thanh san pham khir DPPH-H, dung dich dong thoi s& chuyén tir mau tim
sang mau vang cam. Hoa tan cao chiét trong ethanol tuyét déi c6 bd sung 5% DMSO
(dimethyl sulfoxide) v&i nong d6 2000 pg/ml, sau d6 pha lodng véi cac nong do khéc nhau.
Huat 0,3 ml dung dich cao chiét & mdi ndng d6 va 1,8 ml ethanol tuyét dbi vao éng nghiém:;
tiép tuc thém dung dich DPPH 0,6 mM (hoa tan trong ethanol tuyét dbi), lic déu, u trong téi,
sau 30 phut do gia tri hap thu ¢ budc séng 517 nm (Tong et al., 2017).

Phan tram bat géc DPPH dugc tinh theo cong thic:
S(%) = Ac = (A = Av) v 149
A
trong d6 Ac: Mat d quang caa 6ng khong
As: Mat d6 quang ciia mau
Ap: Mat 6 quang caa mau trang.

- Xac dinh kha nang bét gbc tu do hydroxyl: Su hinh thanh gdc ty do hydroxyl duya trén
phan (tng Fenton phu thudc vao hydrogen peroxide. Qua trinh xay ra phan ng thong qua
giai doan sinh ra géc tu do va né két hop véi natrisalycilate tao phirc mau. Dya trén phuong
phap Wang et al., (2019) va c6 cai bién; chat khang oxy hoa s& tac dung phirc hop mau va
lam giam mau cia nd. Hoa tan cao chiét trong nuéc co bd sung 5% DMSO (dimethyl
sulfoxide) vé&i nong d6 2000 pg/ml, sau d6 pha lodng vai cac ndng do khac nhau. Hat 0,2 ml
dung dich FeSO4 3 mM vao 6ng nghiém; tiép tuc thém 0,07 ml dung dich H.02 3 mM va
0,06 ml natrisalycilate 40 mM; cudi cuing cho 0,2 ml dung dich cao chiét & mdi ndng do; lic
déu, u trong tdi, sau 60 phut do gia tri hap thu ¢ budc séng 562 nm.

Phan tram bat géc tu do hydroxyl dugc tinh theo cng thuc:
),

S(%)=1———=<X100
° (49 — Aoy)

trong do,

Ay: gia tri OD cua hdn hop phan tmg nhung khong c6 mau phan tich (6ng khong)

Aq: gia tri OD cuaa hdn hop phan &ng chira mau phan tich (5ng mau)

Az: gia tri OD cuia hdn hop phan ing nhung khong chtra natrisalycilate (6ng trang cua
bng mau)
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Ao2: gia tri OD cua hdn hop phan tng nhung khong chira mau va natrisalycilate (dng
trang cua ong khong).

- Xac dinh kha ning tao phic Fe?*: ion Fe?* tc dung thudc thi ferrozine s& sinh ra phan
rng phirc mau tim, hoat tinh chdng oxy hoa cua mau thir s& duoc thé hién qua viéc ngin
chan tao thanh phic chat ¢ mau. Dya trén phwong phap cua Li va cong su (Li et al., 2019)
va c0 cai bién dé danh gia kha ning tao phirc Fe?*. Hoa tan cao chiét trong nudc ¢ b sung
5% DMSO (dimethyl sulfoxide) v&i nong do 2000 pg/ml, sau d6 pha lodng véi cac nong do
khéc nhau. HGt 0,5 ml dung dich cao chiét vao dng nghiém; thém 25 pl dung dich FeSO4 20
mM va 25 pl natrisalycilate 2,5 mM; lic déu, o trong téi, sau 20 phut do gié tri hap thu &
budc song 562 nm.

Phan tram tc ché tao phuc véi Fe?* dugc tinh theo cong thuc:

A, — A
S(%) =1 _Ai— 4p) X 100
(Ao — Ao2)

trong do,
A: Gia tri OD cua hdn hop phan ung nhung khong c6 mau phan tich (6ng khong)
As: Gia tri OD cua hdn hop phan @ng chira mau phan tich (dng mau)
Az: gia tri OD cua hdn hop phan tmg nhung khong chira ferrozine (6ng tring cua 6ng
mau).
Ao 2: gia tri OD ctia hdn hop phan ing nhung khong chira mau va ferrozine (6ng trang
cua 6ng khéng)
- Hiéu suit chiét cao duoc tinh theo cong thic
Ho) = 22" 3 00
M —M.H
trong d6, m: Khoi lugng cao (g)
M: Khéi luong kho cua sinh khéi (g)
h: P6 am cuaa cao chiét (%)
H: B6 am cua sinh khoi (%).
- Xéc dinh tro tong theo theo TCVN 7975:2008 vé ché thao mac tui loc.
- Xéc dinh ham lugng saponin theo TCQG 11:2012, bo tiéu chuan quéc gia vé thuéc.
- Xéac dinh chét ran hoa tan (Brix) bang khic xa ké Refractometer theo TCVN 7771: 2007.
- Xac dinh polyphenol tong bang phuong phéap Folin — Ciocalteu.
- Xac dinh do am bang may siy am hong ngoai Sartorius MA 150 (Dtc).
- Po mau sic bang méay Color Checker Nippon Denshoke NR-1 (Nhat).
- Danh gia cam quan bang phuong phap cho diém theo TCVN 3215-79.
- Phan tich cac chi tiéu vi sinh: tong vi khuan hiéu khi (TPC/g) theo TCVN 4884: 2005;
chi tiéu Coliforms theo FAO 1979; chi tiéu E.coli theo TCVN 6846: 2007; tong nam men,
nam méc theo TCVN 8275-1:2010.
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- Phuong phap phan tich va xu i sé liéu bang Excel va phan mém Minitab 17, & mac y
nghia 95%; thi nghiém duoc b tri thyc hién va lap lai 3 lan.
3. Két qua vathao luan
3.1. Pdnh gid nguyén ligu gido cé lam twoi ddu vao
Giao cb lam duogc danh gia cac chi tiéu hoa Ii, két qua trinh bay ¢ Bang 1.
Bdng 1. Chdt lwong nguyén liéu gido cé lam si dung

STT Chi tiéu Ham lwong
1 Do 4m (%) 85,14 +0,72
2 Ham luong chit ran hoa tan (°brix) 6,10 + 0,10
3 Polyphenol tong (mg GAE/q) 57,57 +3,42
4 Ham luong saponin tong (%) 3,32 0,01
5 Ham luong tro tong (%) 1,93 +0,02
6 ICso bét géc tu do DPPH (mg/ml) 2,94 +0,05
7 ICso bat gdc tu do hydroxyl (mg/ml) 4,46 + 0,06
8 ICso ¢ ché tao phiic Fe2* (mg/ml) 4,58 + 0,06

Nguyén liéu giao c6 lam sir dung co d6 am cao 85,14 + 0,72%, ham lugng chét rin
hoa tan, polyphenol tong cua giao cb lam cé gia tri lan luot 6,1 + 0,10%rix; 2,56 + 0,03 mg
GAE/g. Thong thuong hoat chat quy trong thyc vét s& phan b trong toan cay hoic tap trung
trong mot bo phan nao do cua cay (ré, than, 14, hoa...), ham lugng saponin nguyén liéu trong
thi nghiém dat gia tri cao 3,32 + 0,01%. Théng qua chi sb tro téng (1,93 + 0,02%) cho thay
giao cb lam c6 chira nhiéu khoang chat tt cho nguoi st dung, tuy nhién chat luong cua
nguyén lidu str dung phu thudc vao nhiéu yéu té nhu giéng, khi hau va diéu kién cham soc,
thoi diém thu hoach... Nong do e ché 50% (ICso) bat goc tw do DPPH, bat goc ty do
hydroxyl, &rc ché tao phuc Fe?* lan luot dat gié tri 2,94 + 0,05 mg/ml; 4,46 + 0,06 mg/ml;
4,58 + 0,06 mg/ml ching toé trong giao cb lam chira nhiéu hop chat tham gia trong khéng
oxy hoa nhu alkaloid, flavonoid, polysaccharide, terpenoid-steroid (Tong et al., 2017) phu
hop trong san xuét cao chiét.

3.2. Ddnh gid anh hwong dé am nguyén liéu dén qué trinh chiét cao va khang oxy héa
ciia cao chiét
Bing 2. Anh hwong ciia dé am nguyén liéu dén hiéu sudat chiét cao,
ham lwong polyphenol, ham lwong saponin cia cao chiét

Nghiém Pj am Higu suat Polyphenol téng Saponin tong
thirc nguyén liéu (%) chiet cao (%) (mg GAE/g) (%)
NT1 6 6,620+ 0,02 81,332+ 0,53 14,232+ 0,05
NT2 9 6,96 + 0,01 73,67°+0,22 14,008 +£ 0,02
NT3 12 7,050 + 0,05 64,00°+ 0,61 13,402 £ 0,06
NT4 15 7,14° + 0,05 59,33¢ £ 0,36 10,20 + 0,04
NT5 Nguyén liéu tuoi 9,562 + 0,05 40,679+ 0,56 9,20° + 0,04

P * * *

Trong cling mgt nhém gid tri trung binh, c&c tri so cd cung ki tu di kém khdc biét khong co y
nghia vé mdt thang ké. * khac biér ¢é y nghia (P < 0,05)
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Khi t6i wu hoa duoc cac yéu td ap suat, nhiét do, luu lugng CO,, thai gian chiét siéu
ti han thi d6 4am nguyén liéu anh huong truc tiép dén hiéu suat va céc hoat chit trong cao
chiét (Khaw et al., 2017). Cac chi tiéu d4nh gid nhu hiéu suat chiét cao, ham lugng
polyphenol, ham lugng saponin c6 sy khac biét y nghia thong ké giira cac nghiém thirc
(P<0,05). Cu thé NT5 (giao ¢ lam tuoi) c6 hiéu suat chiét cao dat gié tri cao nhat 9,56 +
0,05%, tuy nhién ham lugng polyphenol va ham luwong saponin rat thap (40,67 + 0,56 mg
GAE/g; 9,20 + 0,04%) so véi cac nghiém thirc con lai. Do 4m nguyén lidu thap thi hiéu suat
chiét cao, dao dong khoang 6,62-7,14%; ham lugng saponin tang cao nhit & NT1 (d6 4m
nguyén liéu 6%) vaéi gia tri la 14,23 + 0,05%. Ham lugng polyphenol dat 81,33 + 0,53 mg
GAE/g cao gap 2,41 lan khi chiét véi ethanol bing phuwong phap Soxhlet thong thuong (Xie
et al., 2010). Hon nira, nguyén liéu khi chiét cao bang phuong phép siéu téi han CO2 can ¢6
kich thuéc nhé min, do vay néu do am thap (6%, 9%) gilp thuan loi trong qué trinh nghién
va bao quan.

Két luan trong qua trinh san xuét cao chiét giao co lam bang phuong phép siéu téi han
CO:2 sir dung nguyén lidu c6 d6 am 9% s& thu duoc hiéu suat chiét cao twong ddi (6,96 +
0,01%) va gitr duoc hoat chit cao nhu ham lwong polyphenol tong 73,67 + 0,22 mg GAE/g,
ham luong saponin tong 14,00 + 0,02%.

Tién hanh danh gi4 hoat tinh khang oxy hoa cao chiét thong qua cac hoat tinh bit goc
tu do DPPH, bat géc ty do hydroxyl, wc ché tao phic Fe?*.

Bing 3. Hoat tinh bdt goc tir do DPPH cua vitamin C va cao chiét

Nong do Hoat tinh caa Nong do Hoat tinh cia cao chiét
(ug/ml) vitamin C (%) (ug/ml) (%)
200 91,45%+0,35 2000 194,522 £ 0,31
100 61,37° + 0,28 1000 119,18 + 0,28
50 38,81°¢ + 0,20 500 59,59¢ + 0,30
25 18,179+ 0,27 250 43,849+ 0,26
12,5 11,94¢ £ 0,15 125 24,66 + 0,25
0 0,00 0 0,00
P * P *

Trong cling mgt nhém gid tri trung binh, c&c tri so cd cung ki tu di kém khdc biét khong co y
nghia vé mdt thang ké. * khac biét ¢6 ¥ nghia (P < 0,05), ns khdc biét khong c6 ¥ nghia

Hoat tinh bt goc ty do DPPH cuia cao chiét ti I¢ thuan véi nong do tir 0-2000 pg/ml.
Gié tri ICsp ctia cao chiét giao co lam 1a 380 + 0,01 pg/ml c6 hoat tinh khang oxy héa cao,
tuy nhién thap hon so véi vitamin C (ICso = 43,81 + 0,02 pg/ml). Cac hop chat polyphenol,
saponin, alkaloid... trong cao chiét ¢6 kha niang khir DPPH ty do ¢6 mau tim dic trung thanh
diphenyl-picryhydrazine c6 mau vang, cho H* hoic dién tir dan tsi hinh thanh dang bén.
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Bdng 4. Hoat tinh bdt goc tir do hydroxyl cia vitamin C va cao chiét

Nong do Hoat tinh caa Nong do Hoat tinh caa
(ng/ml) vitamin C (%) (ng/ml) cao chiét (%)
100 61,372+ 0,15 2000 62,90* + 0,21
50 35,73°+0,18 1000 45,90° £ 0,18
25 38,46°+ 0,20 500 27,82¢+0,17
12,5 15,389+ 0,17 250 17,009 + 0,16
6,25 8,65° + 0,20 125 9,04+ 0,12
0 0,00 0 0,00
P * P *

Trong cung mét nhom gid tri trung binh, céc tri s6 c6 cung ki tw di kém khdc biét khong ¢ y
nghia vé mdt thang ké. * khac biér ¢6 y nghia (P < 0,05), ns khdc biét khéng cé y nghia

Hiéu qua bat goc tu do hydroxyl thip hon so véi bat goc tw do DPPH. Cu thé gia tri
ICso bat gdc ty do hydroxyl ciia cao chiét giao ¢6 lam 1a 1570 + 0,07 pg/ml Ién hon 3,27 1an
s0 vai hoat tinh bét goc ty do DPPH (ICso = 380 + 0,01 pg/ml). Cac gbc hydroxyl ty do d&
dang lay di mot nguyén tir hydrogen tir mot nira duong deoxyribose cia DNA va thuong
xuyén s& gay ton thuong té bao, gy 140 hda va bénh thoai héa nhu ung thu, rdi loan chic
nang ndo, suy giam hé mién dich (Lu et al., 2010). Nhu vay, két qua phuong phép thir cua
mot chat khang oxy hda c6 thé khac nhau do nhiéu nguyén nhan nhu quy dinh bai thanh
phan; ciu tric cia chit khang oxy héa; co ché phan ing va ban chat cac gdc ty do sinh ra.

Bing 5. Hogt tinh sc ché tao phirc Fe?* ciia EDTA va cao chiét

Nong do Hoat tinh cia Nong do Hoat tinh ciia
(mg/ml) EDTA (%) (mg/ml) cao chiét (%)
1 99,482+ 0,12 2 79,892 + 0,31
0,4 31,30 +0,15 1 49,63 +0,38
0,2 20,69+ 0,20 0,5 36,57¢+ 0,27
0,1 18,61¢ +0,17 0,25 12,369+ 0,23
0,05 4,52¢ +0,11 0,125 8,67¢ 0,25
0 0,00 0 0,00
P * P *

Trong cung mét nhom gid tri trung binh, céc tri s6 c6 cung ki tw di kém khdc biét khong co y
nghia vé mdt thang ké. * khac biét cé y nghia (P < 0,05), ns khdc biét khong cé ¥ nghia

Hoat tinh &c ché tao phuc Fe?* caa cao chiét giao c6 lam dwogc thé hién thdng qua viéc
ngan chan phirc mau, c6 y nghia thong ké (P<0,05) & cac nong do cia cao chiét. Gid tri 1Cso
ctia cao chiét 1a 1,16 + 0,05 mg/ml cao gap 3 lan so véi gia tri 1Cso cia EDTA (0,48 + 0,03
mg/ml). Trich i siéu t&i han 1a phuong phap chiét hop chat ra tron ven so véi cac phuong
phap chiét thong thuong nén trong cao chiét nhiéu chtra cac hop chat khu, triterpenoid,
polyphenol... déng vai tro quan trong trong tc ché tao phuc voi sit Fe?*. Hon nita, theo
nghién ctu (Li et al., 2015) thanh phan polysaccharide trong cao chiét giao c6 lam c6 kha
nang lién két glycosidic vai Fe?* gilip han ché qua trinh oxy hoa xay ra.

145



Tap chi Khoa hoc Tredng DPHSP TPHCM

Nguyén Chiu Anh va tgk

Hinh 3. B4t gido cé lam

Hinh 4. Hé thang chiét siéu téi han CO2 (model: SFE 96)

3.3. Ddnh gid chat lwong cao chiét gido cé lam theo thei gian bdo quan

Cao chiét giao ¢ lam khdng phét hién téng vi sinh vat hiéu khi, Coliforms, E.coli,
tbng nAm men, nam mdc trong thoi gian bao quan (Bang 6). Ham luong polyphenol tong,
saponin téng trong mau cao chiét giao c6 lam giam lan luot 3,96 mg GAE/g, 0,67%; tuy
nhién khong dang ké. Panh gia kha nang khang oxy héa cua cao chiét (bit goc tu do DPPH,
bat goc tu do hydroxyl, tc ché tao phic Fe?*) thay rang gia tri 1Cso khac biét co y nghia
thdng ké (P<0,05). Mau cao chiét giao ¢ lam dyng trong chai thay tinh nap nhdm véi trong
lugng 100g/chai, bao quan & nhiét do phong (28 + 2°C, d6 4m 60 + 5%) sau 3 thang bao
quan van giir dwogc cau truc, hoat tinh tét cia dwoc liéu.

Bing 6. Anh huéng thoi gian bdo quan dén chat lirong cao chiét gido cé lam

Thei gian (thang)

Chi tié p
1 tIeu 0 1 5 3

Tong vi khuan

onavt KPH KPH KPH KPH
hieu khi (CFU/qg)
Coliform (CFUIg) KPH KPH KPH KPH
E. coli (CFUIg) KPH KPH KPH KPH
Nam men, nam moc KPH KPH KPH KPH
(CFUIg)
Polyphenol tong 736774022 7150°+050 7017 +046 69,71°40,28 *
(mg GAE/qQ)
Saponin téng (%) 14004002 1381+004  1343:006  1333+005 ns
ICso it goc DPPH 038 +001 041°+001 0462002  049°+002 *
(mg/ml)
ICsobat gochydroxyl ) 5704 007 16374003 1660006  170°:005 *
(mg/ml)
ICoolicche BOPRIC ) 50, 005 110w £001 12204001 1272003  *

Fe2* (mg/ml)

Trong clng mét nhém gid tri trung binh, c&c tri so ¢d cung ki tu di kém khdc biét khong co y
nghia vé mat thang ké. * khac biér c¢é y nghia (P < 0,05), ns khdc biét khéng c6 y nghia, KPH: Khong

phat hi¢n (<1)
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Hinh 5. San pham cao chiét gido cé lam

4.  Kétluan

Nghién ctru di xac dinh dugc chat lwong tiéu chuan co so giao ¢o lam dau vao véi do
am 85,14 + 0,72%; tong chat ran hoa tan 6,1 + 0,10%rix, polyphenol téng 2,56 + 0,03 mg
GAE/g, saponin dat 3,32 + 0,01%, tro tong 1,93 + 0,02% va kha ning bat goc tu do DPPH,
hydroxyl, tc ché tao phirc Fe?*. Nguyén liéu duoc sy lanh dén do 4m 9% la phu hop dé dat
hiéu suat chiét 6,96 + 0,01%; polyphenol tong, saponin téng cao (73,67 + 0,22 mg GAE/g,
14,00 + 0,02%). Théng qua hoat tinh bat goc ty do DPPH, hydroxyl, ¢ tao phic Fe?* véi
gia tri 1Cso lan luot 12 0,38 + 0,01 mg/ml; 1,57 = 0,07 mg/ml; 1,16 + 0,05 mg/ml chung to
cao chiét c6 kha ning khang oxy hoa tét. Mau cao chiét duoc dung trong chai thuy tinh nap
nhdm vai trong lwgng 100g/chai, bao quan & nhiét dd phong (28 + 2°C, do 4m 60 + 5%) sau
3 thang bao quan Van giit dwoc cau tric, hoat tinh tét cua duoc lidu.

7

% Tuyén bé vé quyén lgi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

To get the value of Jiaogulan, we researched supercritical CO; extraction to diversify medical
products for health. The material was treated by freeze-drying at a temperature of 30° C and a
humidity of 9% to get high sensory quality. The optimization of saponin was carried out at a
temperature of 50° C, pressure of 300,5 bar, and extraction time of 120 minutes. The antioxidant
activity of the extract by the SFE-CO, method was significantly high, with the inhibited capacity
DPPH, hydroxyl, chelated Fe?* (ICso = 0,38 + 0,01 mg/ml, 1,57 + 0,07 mg/ml, 1,16 + 0,05 mg/ml).
The extract has low color change and retains its characteristic flavor and medicinal properties
(saponins and polyphenols) during storage for three months at room temperature (28 + 2°C, a
humidity of 60 + 5%).

Keywords: freeze-drying; Jiaogulan; supercritical CO; extraction
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