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TOM TAT
Dit vin d@é: Thu | canh (Physalis angulata L.) 1a mét logi cay than thao moc ¢ viing nhiét
déi va cdn nhiér déi. Chat acid chlorogenic trong cay c6 nhiéu tac dung duoc ly quan trong, dat
biét 1a khang oxy hda, khang khudn, khang viém, khang ung thu, gay doc té bdo va diéu hoa mién
dich. Tai Viét Nam, hién chuwa cé nhiéu cong trinh nghién ciru vé phwong phap chiét xudt chat nay
trong qua cdy. Muc tiéu nghién ciu: Nghién cizu quy trinh chiét xudt cao chiét chiza acid
chlorogenic tir qua cay Thu IU canh ¢ tinh Kién Giang. Péi twong va phwong phdp nghién ciru:
Qua cay Thu lU canh dwoc thu hai ¢ tinh Kién Giang vao thang 5/2024. Phuwong phdp ngdam nong
duot lya chon dé tién hanh khdo sat véi 2 yéu té gom heong dung moi chiét va nhiéz dg chiét. Hiéu
qua chiét sé dwoc danh gia théng qua tong dién tich pic cia chat acid chlorogenic bang phirong
phdp HPLC dau do PDA va lwong chdt chiét duoc trong dich chiét. Két qua sé duoc dira vao phan
mém BC Pharsoft dé tim thdng sé toi wu. Két qud: Da thiec hién chiét xuat bang phirong phdp ngam
néng véi mirc ti 16 duroc liéu so vai dung mdi 1a gap 10; 15 va 20 lan; nhiét do chiét 40°C, 60°C va
80°C, trong dé quy trinh téi wu tim dwoc Véi théng so ti 16 dung moi gap 17,6 lan diroc liéu va nhiét
a6 toi wu ~ 69°C, ham lwong acid chlorogenic 37,97ug/g va luong chdt chiér dweoc 270,52pg/g. Két
lugn: Quy trinh chiér va diéu ché cao tir qua cay Thu IU canh 1 (Physalis angulata L.) da duoc nghién
citu thanh cong bang phirong phdp ngdm néng, don gian, dé ap dung ¢ quy md cdng nghiép.
Tar khéa: Thu lu canh, acid chlorogenic va phwong phdp ngam nong.
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Background: Physalis angulata L., commonly known as ground cherry, is an herbaceous

plant widely distributed in tropical and subtropical regions. Chlorogenic acid, a major bioactive
compound found in this plant, exhibits a wide range of pharmacological activities, notably
antioxidant, antibacterial, anti-inflammatory, anticancer, cytotoxic, and immunomodulatory effects.
In Vietnam, studies on the extraction of this compound from the fruit of Physalis angulata remain
limited. Objective: To investigate the extraction process of chlorogenic acid-enriched extract from
the fruit of Physalis angulata collected in Kien Giang province. Materials and methods: Fruits of
Physalis angulata were collected in Kien Giang province in May 2024. Hot maceration was selected
as the extraction method, focusing on two variables: solvent-to-material ratio and extraction
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temperature. Extraction efficiency was evaluated based on the total peak area of chlorogenic acid
determined by HPLC with PDA detection, along with the total extractable solids obtained.
Optimization of extraction parameters was performed using BC Pharsoft software. Results: The
extraction was carried out using hot maceration with solvent-to-material ratios of 10, 15, and 20
(v/w), and extraction temperatures of 40°C, 60°C, and 80°C. The optimal extraction conditions were
determined to be a solvent-to-material ratio of 17.6 | and an extraction temperature of
approximately 69°C. Under these conditions, the chlorogenic acid content reached 37.97 ug/g, and
the extract yield was 270.52ug/g. Conclusion: The extraction and preparation process for obtaining
chlorogenic acid-enriched extract from Physalis angulata fruits was successfully developed using
the hot maceration method. This method is simple and can be feasibly applied on an industrial scale.
Keywords: Physalis angulata L., chlorogenic acids and hot maceration method.

|. PAT VAN DPE

Cay Thu lu canh (Physalis angulata L.) Ia mét loai cdy than thao moc & vung nhiét
d6i va can nhiét d6i o nhiéu noi trén thé giéi bao gém Chéau A, Trung va Nam My, Chau
Phi va Quan dao Thai Binh Duong. Thul 10 canh (Physalis angulata L.) c6 nhiéu tac dung
dugc ly ¢6 gia tri bao gdm chdng viém, khang khuan, chdng ung thu, gy doc té bao va diéu
hoa mién dich, chdng oxy hoa... [1], [2]. Pay ciing 1a mot dugc liéu duoc sir dung lau doi,
kha pho bién trong dan gian Viét Nam va dugc s dung trong Y hoc ¢ truyén vai nhiéu
cong dung nhu tri cac bénh sbt siéu vi, sot xuat huyét, soi, hong ban, thiry dau, bénh tay
chan miéng... [3], [4]. Thanh phan héa hoc chinh trong cay bao gém acid phenolic,
flavonoid, alkaloid va cac steroid; Trong do, hai nhoém acid phenolic va flavonoid dugc
ching minh c6 tinh khang oxy héa trong cay [5], [6]. Tai Viét Nam, chwa c6 nhiéu cong
trinh nghién cau vé phuong phap chiét xuat hoat chat acid chlorogenic trong qua cay Tho
It canh. Do d6, nghién ctru dugc thuc hién véi muc tiéu: Xay dung quy trinh chiét xuat chat
acid chlorogenic c6 trong qua cay Thu Iu canh ¢ tinh Kién Giang, Viét Nam.

: L}%/kw, %V N HO COH

Hinh 1. Cay Thu U canh (Physalis angulata L.) va cau tric acid chlorogenlc

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Qua cay Thu lu canh dugc thu hai ¢ tinh Kién Giang vao thang 5/2024, qua con non
va dugc dinh danh bai Khoa Nong nghiép, Truong Pai hoc Can Tho. Qua duoc loai bo bao
V6 va phoi kho dudi bong ram, xay nhd, ray qua cg ray 2 mm, bao quan ¢ nhiét do phong
va duoc kiém tra dua trén cac chi tiéu kiém nghiém duoc liéu cua Dugc dién Viét Nam V
[7], voi d6 am dat (< 13%).

- Chat doi chieu: Chlorogenic acid cua Sigma-Aldrich, ham lugng 98%.
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- Dung mdi - hda chit: Acetonitril (ACN), methanol (MeOH), nudc, ammonium
acetat (HPLC, hang Merck, Btc), n-hexan, acid formic (FA).

- Trang thiét bi: Hé thdng UFLC Shidmadzu LC-20AD cua Nhat. Cot sic ky
Agilent C1g (250 mm x 4,6 mm; 5 um) cua My, can phan tich OHAUS PIONEER PA214
ciia My, bé siéu &m ELMA S300 cua Bac, may ly tam REXMED RCT-500 cua Pai Loan.

2.2. Phwong phap nghién ciru

Xay dwng quy trinh chiét xuit

Qua tham khao tai liéu [8], [9] nhan thay qua cay Thu 10 canh 1a b phan cd thanh
phan cac chat hoat tinh sinh hoc, dic biét chét acid chlorogenic va dé chiét dwoc hoat chat
nay, phuong phap chiét xuat ngdm néng duoc tién hanh khao sat.

Phuong phap ngam noéng 1a phuong phap ngam duoc thuc hién ¢ nhiét do cao hon
& nhiét d6 phong nhung dudi nhiét do sbi cua dung méi. Tién hanh khao sét trén 2 yéu t6
véi 3 mace do khac nhau cho mdi yéu té. Cac yéu to bao gom ti 1¢ lwong dung mai chiét so
véi duoc lidu (gap 10, 15 va 20 lan), nhiét d6 chiét (40°C, 60°C va 80°C). Khi tién hanh
khao sat ting yéu té anh hudng thi diéu kién chiét cho nhiing yéu té con lai dugc ¢b dinh
bao gom: thoi gian chiét (60 phat), sé lan chiét (1 1an) va dung mdi chiét (Hén hop
EtOH/Nudc).

Dich chiét thu dugc tir céc 16 khao sét s& duoc danh gia lya chon dya vao ham luong
chat acid chlorogenic bang phuong phép sic ky long hiéu ning cao (HPLC) va luong chat
chiét duoc tir dugc liéu.

T6i wu hda quy trinh chiét cao

Dit liéu nghién ciru tir céc quy trinh chiét s& duoc dua vao toi wu hda bang phan
mém BC-Pharsoft d¢ xac dinh méi lién quan nhan qua va xac dinh cong thic tdi uu.

Phwong phap danh gia lwong chit chiét dwoc trong dich chiét

Cach tién hanh: Chén st chira dich chiét dugc siy dén khdi lugng khong d6i va sau
d6 can bi chén st. Lay chinh xac 30mL dich chiét qua cay Thu 10 canh (Physalis angulata
L.) cho vao chén st di can bi trude d6, lam bay hoi dén khd trén bép cach thiy va siy khd
& 100°C dén 105°C trong 3 gid, dé ngudi va can. Tinh sb gam can thu dugc. Tir d6, suy ra
lugng chat chiét dugc trong dich chiét.

a.b.103
30.c

Lwong chit chiét dwgc =

Trong do:

a: Khéi lugng cén thu duoc (g).

b: Thé tich dich chiét thu duoc tir ¢ (g) duoc liéu (mL).

¢: Khéi lugng duoc lidu chiét (g).

Phwong phap dinh lweng acid chlorogenic trong cao chiét bang phwong phap
HPLC-PDA

- Cach tién hanh: Can 0,2g cao chiét qua cay Thi 1 canh (Physalis angulata L.) cho
vao binh dinh mirc 10mL, bé sung thé tich vira du dén vach bang dung méi pha dong, sau
d6 loc qua mang loc 0,45um vao vial va tién hanh phan tich.

- Panh gia: Tong dién tich pic hoat chat acid chlorogenic cang I6n phuong phép chiét
cang hiéu qua.

- biéu kién sic ky cu thé nhu sau:

+ Cot: Cot sac ky Kromasil RP-Cig (150mm x 4,6mm, 5pm).

+ Pha dong: Chuong trinh gradient gobm 03 thanh phan thé hién trong bang 1.
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+ Budc song phat hién: 280nm.
+ Thé tich tiém mau: 20pL.
Bang 1. Chuong trinh rua giai gradient

e Ti 1& pha dong (tt/tt/tt) £ an
Trggégtl)an 0,1 % MeOH 0,2 % ammonium acetat, 0,1 % Tgﬁf&ﬁg{;g
FA/MeCN FA/H:0
0,0 0,0 5,0 95,0 1,0
1,0 0,0 50 95,0 1,0
18 5,0 10,0 85,0 1,0
48,0 20,0 10,0 70,0 1,0
Ham luong acid chlorogenic duoc tinh theo cong thirc sau:
) ) x.d. 103
Ham lwgng acid chlorogenic =
Trong do:

x: Nong do (1g/g)
d: B pha lodng
y: Khoi lugng cao (g)

I11. KET QUA NGHIEN CUU

Tién hanh chiét xuat bang phuwong phap ngdm néng vai 2 yéu td, mdi yéu té 3 mic
d6 khac nhau bao gdm: lugng dung méi chiét so véi dugc lidu (gap 10, 15, va 20), nhiét do
chiét (40°C, 60°C va 80°C). Khi tién hanh khao st ting yéu t6 anh huong thi diéu kién chiét
cho nhitng yéu té con lai dugc ¢ dinh: thoi gian chiét (60 phat), sé 1an chiét (1 1an) va dung
mdi chiét (Hon hop EtOH/Nudc).

Dich chiét thu duoc tir cac 16 khao sat dugc danh gia dya vao ham luong chat acid
chlorogenic bang phuong phép sac ky long hiéu nang cao (HPLC) va lugng chat chiét dugc
tur duoc liéu.

Két qua dinh lwong acid chlorogenic trong cao chiét biang phwong phap HPLC-PDA

Tién hanh thu mau cao chiét va xur Iy mau dong thoi pha mau dé dinh lwgng ham
lugng acid chlorogenic bang phuong phap HPLC-PDA. Sic ky dd c4c mau xac dinh ham
luong acid chlorogenic duoc thé hién trong hinh 2.

SummmarC ommoundy
PDA - Chl
mALT 1 M= cao 1.1cd
2 Mau cao 2.Mcd
4 Wau cao 4.1cd
6 Mau cao 6.1cd
a1 cao 7.lcd

& Mau cao E.lcd

10—

Hinh 2. Sic ky d6 mau qua cay Thdl It canh chiét theo phuong phép chiét toi uu, tai mau 7
6 dién tich pic va ham lugng acid chlorogenic cao nhat véi 37,97ug/g
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Nhan Xeét: T két qua dién tich pic tinh duge ham luong acid chlorogenic trong 1g
cao chiet. Ket qua the hién ¢ Hinh 2 va Bang 2. N
Bang 2. Ham lugng acid chlorogenic chiét dugc cua cac mau

Mau Dién tich dinh (mAu) Ham lugng acid chlorogenic (pg/g cao)
1 17390 20,08
2 17698 19,23
3 16250 19,53
4 22731 25,93
5 20980 24,86
6 23538 27,93
7 35142 37,97
8 31829 35,27
9 28919 34,20

0.0400
0.0350
0.0300

0.0250
0.0200
0.0150
0.0100
0.0050
0.0000

Miul Miu2 Miu3 Miud4 Miu5 Miu6 Miu7 Miu8 Mau9
1:10 1:15 1:20 1:10 1:15 1:20 1:10 1:15  1:20
40d6C 40doC 40doC 60doC 60d0C 60d0C 80doC 80doC 80doC
® Tong acid chlorogenic
Hinh 3. D4 thi biéu dién két qua khao sét ti I& lugng dugc liéu/thé tich dung méi chiét va
nhiét do chiét
Nhan xét: Két qua cho thidy ¢ mau s6 7 cho ham luong acid chlorogenic trong 1g
cao chiét cao nhat. C4c mau cao 7, 8 va 9 & nhiét do chiét 1a 80°C déu dat ham lugng cao
hon so va&i 2 nhiét @ con lai.
Két qua danh gia lwong chat chiét dwoc tir dwoc lidu
Luong chét chiét dugc trong dugc liéu dugc trinh bay trong bang 3 nhu sau:
Bang 3. Luong chat chiét duoc trong duoc liéu

ML Khoi lugng dugc | Thé tich dich chiét Khdi lugng can | Lwong chét chiét duoc
liéu chiet (g) thu dugc (mL) thu duoc () (ng/g duoc liéu)
1 5 34 0,7869 178,36
2 5 58 0,5498 212,59
3 5 82 0,3178 173,73
4 5 34 0,8132 184,33
5 5 57 0,7119 270,52
6 5 82 0,4203 229,76
7 5 33 0,8545 187,99
8 5 57 0,5870 223,06
9 5 79 0,4626 243,64
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Nhan xét: Qua két qua cho thay khi ting dan thé tich dung mai chiét va ting dan
nhiét d6 chiét & cac mirc 40°C, 60°C va 80°C thi lugng chat chiét dugc trong dich chiét co
thay doi tang dan. Lwong chét chiét duoc dat cao nhit & mau sb 5.

Téi wu hoa quy trinh chiét cao

M® hinh thuc nghiém véi 2 bién x1 (Ti 1& duoc liéu/dung moi) va x2 (Nhiét do (°C))
mbi bién 3 muc va cac dir liéu kiém nghiém cac bién phu thugc 1a y1 va y» tir bang 2 va bang
3 dugc dua vao phan mém BC-Pharsoft dé xac dinh mdi lién quan nhan qua va toi uu héa
thong sé quy trinh.

biéu kién téi uu héa cho bién phu thuoc: y1 (Ham luong acid chlorogenic (ug/g
cao)): Cang I6n cang tét; y2 (Luong chat chiét dugc (ng/g dugc liéu)): Cang 1on cang tot.

Két qua luyén mang: y1 cho R? luyén=0,9; R? thir=0,95 va R?=0,92. y» cho R?
luyén=0,93; R? thir=0,9 va R?=0,93.

Khoang rang budc cua bién diu vao: 10 < x1 < 20; 40 < x2 < 80.

Khoang rang budc caa bién dau ra: y1 > 28.61; y2 > 222,12.

Két qua dé xuat cong thirc ti uu dat duoc bao gom x1 = 17,6 va xz = 68,7; CAc gia
tri y tir két qua toi uu dat duoc gom y1 = 30,30 (ng/g cao) va y, = 253,03 (ug/g duoc licu).

IV. BAN LUAN

Nghién ctru da xay dung quy trinh chiét cao duoc lidu bang phuong phép ngdm néng
v6i dung moi 1a hdn hop ethanol-nude. Phuong phap ngadm nong di xay dung co lugng chat
chiét dugc dat 253,03 (ug/g duoc liéu), ham luong acid chlorogenic dat 30,30 (ng/g cao) va
da chimg minh phuong phap ngdm nong ¢ nhiét do phu hop khong anh hudng dén d6 on
dinh cua chat chiét dugc trong qua cay Thu IU canh (trong d6 c6 chét acid chlorogenic). Do
c6 su gia nhiét nén qué trinh chiét xay ra nhanh hon, dich chiét thu dwoc c6 néng do cao
hon va it ton dung mai [10].

Két qua t6i uu hoa quy trinh da xéac dinh dugc luong dung moi can thiét gap 17,6
lan duoc lidu va nhiét do chiét & 68,7°C. Biéu d6 3D thé hién mdi quan hé cua céc bién
doc 1ap va bién phy thuge dugc thé hién trong hinh 4. Khi khao sét ti 1¢ luong duoc liéu/thé
tich dung méi chiét va nhiét do thi khi ting dan thé tich dung méi chiét vai ti 16 1:10, 1:15,
1:20 va nhiét d6 chiét & nhitng mac d6 khac nhau 40°C, 60°C va 80°C thi tong dién tich
dinh caa chat acid chlorogenic c6 thay d6i tir mau 1 d¢én mau 9. Két qua cho thay khi nhiét
do tang thi lugng chat chiét duoc cang nhiéu trong khi & cing mac nhigt do hau nhu ti 18
dung mdi tang lén ciing khong lam thay d6i luong chat chiét dugc dang ké hinh 4. Xét vé
anh hudng cua cac yéu té khao sat dén ham luong acid chlorogenic chiét duoc trong 1 g
cao thi cho thay nhiét do chiét hau nhu khong anh huéng dén luong acid chlorogenic chiét
dugc trong 1 g cao trong khi lwgng dung méi téi wu 1a khoang gap 17,6 1an so véi dugc
liu. Luong dung mai it hon thi ham lugng dat dugc thap hon trong khi lwong dung moi
cao hon thi lwong acid chlorogenic chiét dugc trong 1 g cao lai giam lai. Bidu nay c6 thé
13 do khi luong dung méi du thira di chiét dén phan tap chét co trong duogc liéu va 1am
giam ti 1& hoat chat trong cao chiét [5], [10]. Tt nhitng nhan dinh va két qua trén, nhom
nghién ctu chon luong dung méi can thiét gap 17,6 lan duoc liéu va nhiét do chiét ¢ ~
69°C dé thuc hién cac nghién cuu.
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Hinh 4. Biéu d6 3D thé hign moi lién quan gitra bién doc I3p x.: Lugng dung moi so Vi
dich chiét; x2: Nhiét do chiet vai bién phu thugc y1: Ham Iugng acid chlorogenic (ug/g

cao) va bién phu thudc y»: Luong chat chiét duoc (ng/g dugc ligu).

V. KET LUAN

Pi khao sat duoc phuong phap chiét t6i wu hoat chat acid chlorogenic tir qua cay

Thu [0 canh (Physalis angulata L.) bang ky thuat ngdm néng. Véi cac thi nghiém khao sat
chiét xuét bang phuong phap ngdm néng véi mic ti 1é dung mdi so véi duoc lidu 1a gap 10;
15 va 20 lan; nhiét do chict 40°C, 60°C va 80°C da tim duoc quy trinh t0i wu voi thong sb ti
1é dung moi gap 17,6 lan duogc liéu va nhiét do tdi uu ~ 69°C. Phuong phap ngdm néng don
gian, dung mai chiét it doc hai, ¢ thé tng dung trong viéc san xuat cao & quy md céng nghiép.
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