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TOM TAT

Dt vin dé: Pé bt kip xu hueéng thi truong va mong muon tai si- dung nguon nguyén liéu phé
phdm mgt cach hiéu qua, nhém nghién ciu ciia chiing t6i da tién hanh ciu xay ding quy trinh chiét xudt
dich chiét tir vé Budi va bao ché cao khd vé Budi theo hwéng chong oxy hda. Muc tiéu nghién ciu:
Khdo sat quy trinh chiét xudt dich chiét tir vé Budi va quy trinh bao ché cao kho vo Budi. Péi tupng va
phuong phdp nghién ciru: V6 qud giira cia buoi. Khdo sdt cac diéu kién chiét xudt: dung méi, nhiér da,
thoi gian chiét, ti 1¢ dung mdi duroc liéu va sé lan chiét. Ddanh gid két qua khao sat théng qua bang diém
va dg am. Bao ché cao khd vo Buoi. Két qud: két qua dung méi ethanol 70% dat sé diém cao nhat (10
diém) trong 3 dung méi. Vé nhiér dg chiét, két qud tong diém danh gid cao nhat 1a nhiét @ 70 °C (9
diém). Thoi gian chiét ¢ sé diém khao sat cao nhat la 120 phiit (9 diém) va cac thoi gian khdac déu dat 8
diém. Ti 1é dung méi:duwoc liéu 14:1 dat 12 diém trén tong diém. Khi khdo sét sé lan chiét tir 1 dén 4 lan,
chiét 3 lan dat diém sé cao nhat. Két qud bao ché cao khd vo Bui, lactose véi ti 1¢ 1:4 thu duoc dg dm
on dinh nhat (1,5%). Két qua kiém nghiém cao khé: dé mat khoi lwong do 1am kho 12 1,23%, am tinh véi
cac Vi khudn, duwong tinh véi cac phan img dinh tinh va thdam dinh dwoc quy trinh dinh hrong polyphenol
toan phan. Két lu@n: Quy trinh chiét xudt dich chiét tir vé Bui voi diéu kién: dung méi chiét 1a ethanol
70%, nhiér dg 70 °C, thoi gian chiét 120 phtt, t7 16 dung méi:duoc liéu 1a 14:1, sé lan chiét 3 lan. Bao ché

cao khd bang td diroc lactose Véi ti ¢ 1:4.

Tir khoa: Quy trinh chiét xuat, dich chiét v Buoi, khao sdt quy trinh, budi niam roi.
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ABSTRACT

SURVEYING ON AN EXTRACTION PROCESS FROM GRAPEFRUIT
PEEL AND MODULATING AN APOTHECARY OF DRIED GRAPEFRUIT
PEEL EXTRACTS IN THE DIRECTION OF ANTI-OXIDANT

Luu Thai Quan, Ngo Anh Duc, Phan Minh Tu, Do Thi Hong Xuyen
Nguyen Ngoc Quynh, Vo Thi My Huong
Can Tho University of Medicine and Pharmacy
Background: Keeping up with market trends and wishing to reuse waste materials efficiently,
our research team is working on building an extraction process from Grapefruit peel and an apothecary
of dried Grapefruit peel extracts in the direction of anti-oxidant. Objective: Surveying a process
extracting extracts from Grapefruit peel and an apothecary of dried Grapefruit peel extracts. Material
and methods: Grapefruit middle pod. Surveying on the extraction conditions: extraction solvent,
extraction temperature, extraction time, the number of extraction, and the ratio of solvent: to the material.
Evaluate survey results through transcripts and humidity. Modulating an apothecary of dried Grapefruit
peel extracts. Results: 70% ethanol gets the highest score (10 points). Survey on extraction temperatures,
the highest total evaluation score is 70°C (9 points). The extraction time with the highest survey score is
120 minutes (9 points) while the other times all reach 8 points. The ratio of solvent: to material at 14:1
achieves 12 points on the total evaluation score. When surveying the number of extractions from 1 to 4
times, the number of extractions with 3 times gets the highest score. Based on the survey results for each
type of adsorbent excipients in turn according to the other radios, lactose with the ratio of 1:4 obtains the
most stable moisture (1.5%). The dried Grapefruit peel extracts test results: a dried mass loss is 1.23%,
negative for bacteria, positive for qualitative reactions, and the validated quantification process of total
polyphenols. Conclusion: An extraction process from Grapefruit peels is surveyed following conditions:
the extraction solvent is 70% alcohol, the temperature is 70°C, the extraction time is 120 minutes, the
number of extractions is 3 times, and the ratio of solvent: material is 14:1. Modulating an apothecary of
dried Grapefruit peel extracts by lactose in the ratio 1:4.
Keywords: extraction process, Grapefruit peel extract, process survey, Citrus grandis.

I. PAT VAN DPE

Qua Buoi thuong dugc dung trong thuc pham cac ché phim tir Budi con c6 gia tri
xuit khau dem lai ngudn thu ngoai té cho ngudi trong [5], [7]. Tuy nhién trén thyc té van
con mot lwong 10n vo Budi khong qua xir 1y bi thai truc tiép ra moi trudng, chua dugc st
dung rong réi trong doi song va y hoc. Ngoai ra, vo Budi con co tac dung chéng oxy hoa,
6n dinh huyét ap, duong huyét... d duoc ching minh, nho hoat chat polyphenol [1]. Tai
Viét Nam da c6 nhiing dé tai nghién ctru vé€ vo Buoi nhu nghién ctru quy trinh che bién va
san xuat vo Buoi trong thuc phdm [6],[9] va chiét xuit tinh dau, tang hiéu suat chiét va
nghién ctru cac thanh phan hoa hoc trong tinh dau Buoi [4],[13]. Déi vo1 cac nghién clru
trén thé giéi hiém thay dé tai nghién ciru vé cao khd vo Budi tir gibng Budi nam roi
(Citrus grandis). Xuét phét tir ly do trén ching tdi thuc hién nghién ciu véi muc tiéu:
Khao sat quy trinh chiét xuét dich chiét tir vo Buai va quy trinh bao ché cao khd vo Budi.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciéu
V6 qua giita cua Budgi thu héi tai huyén Phong Dién, Can Tho, dinh danh boi Lién

bo mén Dugc lidu - Duoc ¢o truyén - Thyc vat, Trudng Pai hoc Y Duoc Can Tho. Puoc
phoi kho, xay dén kich thudc vira du, bao quan trong bao kin, trAnh moi mot, am maoc.
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2.2. Phwong phap nghién ciru
Duoc ligu vé Buéi duoc khao sat quy trinh chiét xuat (dung moi, nhiét do, thoi
gian chiét, ti 1é dung moéi/duoc liéu va sé lan chiét) dé thu duoc cao chiét c6 ham luong
cén cao va kha ning chéng oxy hod. Cao chiét duoc khao sét tac dung chéng oxy hoa bing
thudc thir DPPH. Cao kho dugc danh gia thong qua d6 am sau khi tron véi ta dugc hit
bang can hong ngoai. Sau khi bao ché s& tién hanh kiém nghiém céc chi tiéu: cam quan, do
mat khdi lugng do lam khd (bang can hong ngoai), d6 nhiém khuan, dinh tinh va dinh
luong (bang may do quan phd UV-Vis).
2.2.1. Khao sat qua trinh chiét xuat dich chiét vé Buéi
Qua trinh chiét xuat dich chiét vo Buoi duoc khao sat theo cac diéu kién bao gom:
dung mdi, nhiét do, thoi gian chiét, ti l¢ dung méi/duoc lidu va s l1an chiét. Panh gia két
qua khao sat thong qua bang diém [8].
2.2.1.1. Khao sat dung moi
Khao sét chiét xuat dich chiét vo Buoi véi dung mai lan luot 1a: nudc, ethanol 70%
va ethanol 96% [8].
2.2.1.2. Khao sat nhiét do
Khao sat qua trinh chiét xuat vai cac nhiét do: 30 °C, 60 °C, 70 °C va 80 °C [8].
2.2.1.3. Khao sat thoi gian chiét xuit
Khao sat qua trinh chiét xuat dich chiét vo Buéi véi thoi gian chiét lan luot: 30
phit, 60 phut, 120 pht va 180 pht [8].
2.2.1.4. Khao sat cac ti I¢ dung méi/dworc li¢u
Khao sat vai cac ti 1é¢ dung moi/duoc ligu: 14/1, 17/1, 20/1, 23/1 [8].
2.2.1.5. Kh4o sat sb lan chiét
Khao sét chiét xuat dich chiét vo Budi, sé lan chiét lan Iuot: 1, 2, 3, 4 lan chiét [8].
2.2.2. Bao ché cao kho vé Buéi
2.2.2.1. Khio sat ta dwoc hit 4m
Tién hanh khao sat 4 loai ta duoc la avicel PH-101, lactose, MgCOs va HPMC
K4M vai 4 ti 18 tron véi cao dic [a 1/3, 1/4, 1/5 va 1/6, danh gia cao kho bang do am [8].
2.2.2.2. Xay dung tiéu chuan kiém nghiém cao kho vé Buéi
Hinh thai, cam quan: bot kho toi, mau ndu, vi dang.
MAét khéi luwgng do lam khd: cao kho c6 do mét khéi lugng do 1am khd khéng qué 5%.
PH nhiém khuan: Pugc thuc hién tai voi céc tiéu chuan: tong s vi sinh vat hiéu
khi, Escherichia coli, Staphylococcus aureus.
Phwong phap dinh tinh: thyuc hién cac phan ng dinh tinh flavanoid, flavononid
va naringin véi cao kho vo Buai [8].
Dinh lwong
Tham dinh quy trinh dinh lugng cao khd vo Budi vai céc chi tiéu do dac hiéu, do
tuyén tinh, do ding, d6 chinh xac, gisi han phat hién va gigi han dinh luong [8].

I1l. KET QUA NGHIEN CUU
3.1. Két qua khao sat qua trinh chiét xuat dich chiét vé Buéi
3.1.1. Két qua khao sat dung mdi chiét
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Bang 1. Khao sat dung mdi chiét xuat

Dung moi Do dam dich chiét | Ham luong cin | Kich thuéc vét | Do dam vét gg;ﬁ]
Nudc +++ ++++ + + 9
Ethanol 70% +++ ++ ++ +++ 10
Ethanol 96% + + ++ ++ 6

Nhén XéF: dich‘chiét ethanol 70% thu du()’cv c6 mau dam, ham luong cin cao, kich
thudc vet trén sac ki d6 Ion va dam mau nhat, dat tong diém khao sat cao nhat.
3.1.2. Két qua khao sat nhiét do chiét

Bang 2. Khao sat nhiét do chiét xuat

Nhictdo | Do dam dich chiét |Ham luong cin | Kich thuéc vét | Do dam vét gg:ﬁ
30°C + + + + 4
60 °C ++ ++ + + 6
70°C ++ ++ ++ +++ 9
80°C ++ ++ + ++ 7

Nhan xét: tong diém danh gia khi chiét ¢ nhiét do 30 °C la thap nhat. Biem s6 dat
cao nhat khi khao sat vai nhiét @o 70 °C (9 diém).
3.1.3. Két qua khao sat thai gian chiét
Bang 3. Khao sat thoi gian chiét xuat

Thoigian | Dodamdichchiét | 1M IO | ook thuse vét | Podamvét | 1O
can diém
30 phat ++ ++ ++ ++ 8
60 phat ++ ++ ++ ++ 8
120 phat ++ ++ ++ +++ 9
180 phut ++ ++ ++ ++ 8

Nhan xét: két qua cho thay khdng c6 su chénh léch qua I6n ciia ham lugng can

trung binh & céc thoi gian chiét xuat khac nhau.
3.1.4. Két qua khao sat ti Ié dung méi/dwoc liéu chiét

Bang 4. Khao sét ti ¢ dung méi/duoc liéu chiét

Tiledung 1 b 4am dich chiét | Ham leong cén | Kich thuoc vét | Do damvét | 19

moi/duoc liéu diém
14:1 b+ +++ ++ bt 12
17:1 ++ ++ + ++ 7
20:1 ++ +++ + ++ 8
23:1 ++ ++ + ++ 7

ﬁ Nhan xét: téngNdiém danh gia cua cac mau 17:1, 20:1, 23:1 twong duong nhau (7-8
diém). Mau 14:1 1a mau c6 diém so6 cao nhat (12 diém).
3.1.5. Két qua khao sét sé lan chiét

Bang 5. Khao sat sb lan chiét

S6 lan chiét

Tong ham lwgng cin

Su c6 mat cua vét
can co

Kich thudc vét

Tong diém

1 lan

+++

+

+

5

163




TAP CHi Y DU'OC HOC CAN THO' - SO 53/2022

o L1 2 \ < Su c6 mit ctia vét , o A 2 .z
So lan chiet Tong ham lugng can  Anco Kich thuéc vet Tong diém
2 lan +++ + n 5
3lan ++++ + + 6
4 1an ++++ - 0 3

Nhan ’Xét‘: khi tang s lan chiét thi ham luong Cein tang dan. Nhung 1an thir 4 khong
cd mat cua veét can ¢ va kich thic caa vét trén sac ki do.
3.2. Két qua bao ché cao kho vo Buéi
3.2.1. Két qua khao sat ta dwoc hit

Bang 6. Két qua khao sat ta duoc hit

Ti 1€ cao/ta Do am trung binh (%)
duogc Avicel PH-101 Lactose MgCOs HPMC K4M
1:3 4,75 2,44 1,77 3,59
14 4,54 1,50 1,68 3,34
15 4,08 1,34 1,61 2,93
1:6 3,45 0,78 1,55 2,71

Nhan xét: trong cac mau khao sét, avicel PH-101 c¢6 d6 am cao nhat, lactose c6 do
am thap nhat. Hai ta dugc con lai cho d6 am 6n dinh.

3.2.2. Két qua xay dwng tiéu chuan kiém nghiém cao khd vé Budi

Hinh thai, cam quan: cao kh6 vo Budi kho, toi, khong von cuc.
Mat khéi lweng do lam kho: 1,23%.

PH nhiém khuan: cao khd vo Buoi am tinh véi cac chi tiéu: tong sé vi sinh vat hiéu

khi, Escherichia coli, Staphylococcus aureus.
Két qua dinh tinh

Cao khé vo Buoi duong tinh véi phan @ng véi dung dich kiém va dung dich FeCls.

Pinh lwgng polyphenol toan phan

D¢ dac hiéu
Nhan xét: mau ta duoc co6 do hap thu 1a 0,0110, mau cao khd vo Budi co do hap
thu 1a 2,1945, d6 hip thu cua miu ta duoc khong dang ké (ti 16 1,81%).
Dé tuyén tinh

0.7 0.6434

0.6 y=0,0134x-0,2946 0.5097

2 =
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- 04
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Nong do (ug/ml)

‘ Biéu db 1. b6 tuyén tinh cua phuong phap i
Nhan xét: do thi duong tuyen tinh cua mau chuan acid gallic c6 phurong tinh hoi
quy la'y = 0,134x-0,2946 va h¢ so6 twong quan R? = 0,9992 > 0,998.

164



TAP CHi Y DU'OC HOC CAN THO' - SO 53/2022

D¢ chinh xac:
Nhan xét: Do chinh xac phwong phap dinh lugng polyphenol toan phan thu dugc
gi4 tri 16n nhit 1a 97,18132 mg GAE/g cao khd, gi4 tri nhé nhat la 96,33848 mg GAE/qg
cao kho, gia tri trung binh 1a X=96,76785 mg GAE/g cao kho va RSD=0,2366%.

Do dung
Bang 11. Két qua khao sat do dung cua quy trinh dinh lugng polyphenol
TT Luong thém vao (mg) D9 hap thu mau thir Luong tim lai (mg) % tim lai
1 76,8 0,2106 75,402 98,18%
2 96,0 0,3303 93,268 97,16%
3 115,2 0,4901 117,119 101,67%
Trung binh 99,003%

Nhan xét: ti 1¢ phuc hoi cia quy trinh 1a: 99,003%, nam trong khoang 97-103%.
Gidi hgn phat hign LOD

Gia tri trung binh X=0,0302

Do léch chuan SD=0,0035

Gia tri LOD cua phuong phap la LOD = 0,8636 (ug/ml)
Gigi han dinh lwong LOQ

Gia tri LOQ cua phuong phap la LOQ = 2,84 (ug/ml)
Dinh lwong ham lwong polyphenol toan phan

Két qua dinh lugng: ham luong polyphenol toan phan trong cao khé duge xac dinh

bang phuong phap UV-Vis trong 1 g cao kho dugc tinh theo acid gallic 1a 96,672 mg.

IV. BAN LUAN
4.1. Vé khao sat qua trinh chiét xuat dich chiét vé Budi
4.1.1. Khao sat dung méi chiét

Nudc 1a dung mdi c6 d6 ddm va ham luong cin cao nhat. Tuy nhién, ethanol 70% va
ethanol 96% lai la dung moi chiét duoc nhiéu polyphenol hon (chat chéng oxy hoa) trén
sac ki dd, trong d6 ethanol 70% c6 ham lwgng can cao hon han ethanol 96% (gap hon 2
lan). Polyphenol la chat hitu co thom da vong chira nhom OH nén c6 kha ning hoa tan
trong cac dung moi phan cuc. Khi str dung ethanol 1am dung mdi chiét thi kich thuéc vét
va d6 dam cua vét trén sic ki dd ting ro rét. Khi ting ndng do ethanol qua cao, giam tinh
phan cuc, dan dén d6 tan caa polyphenol giam va sé& chiét duoc it hon. Vay ethanol 70% la
dung méi thich hop dé chiét polyphenol tir vo Budi.

4.1.2. Khao sat nhiét do chiét

Nhiét do 70 °C c¢6 diém sé cao nhat véi 9 diém (timg tiéu chi déu dat s6 diém 16n
hon hoic bang diém sé cac nhiét o khac), trong d6 c6 hai tidu chi kich thudc vét va do
dam vét sau khi hién hinh bang thudc thir DPPH cao diém hon han cac mau con lai, ching
t6 tai nhiét do nay lugng chat chdng oxy hda chiét xuat duoc tdi vu. Nghién ciru nim 2014
sau khao sat hra chon nhiét d6 chiét 1a 70 °C [10]. Nhiét do tang tang van toc khuéch tan,
tuy nhién néu ting qua cao co thé anh huong dén céc hop chat khong bén vai nhiét, dong
thoi lam tang tap chat trong dich chiét. Do d6 70 °C thich hop cho qua trinh chiét
polyphenol tir vo Budai.
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4.1.3. Khao sét thoi gian chiét
Két qua cua nghién ciu cho thiy khong c6 su chénh léch ciia ham lwong cén trung
binh & cac thoi gian chiet xuat khac nhau, tuy nhién xét trén sac thi d6 dam cua vet ¢ thoi
gian 120 phut c6 diém so cao nhat. Trong nghién ctru tach chiet chat mau anthocyanin tu
hoa D4u bi€c, thoi gian chiet dugc lya chon 1a 120 phut twong (ng véi de tai ching toi. Sy
giong nhau nay c6 the la do doi tuong nham dén cua ca hai de tai la polyphenol va dung
mai chict la ethanol 70% [11]. Viéc kéo dai thoi gian co the tang tap chat, anh hudng dén
chat lugng san pham. Vay thai gian chiét xuat toi vu tir khao séat nay la 120 phut.
4.1.4. Khao sat ti 18 dung méi/dwoc ligu chiét
Trong két qua nghién citu, ti 1é dung moi va dugc liéu co ham lugng cin va diém so
cao nhat 1a 14:1, do day 1a mau c6 lugng dung moi it nhat nén sau qua trinh chiet xuat thu
duoc mau c@ nong d¢ cao nhat. Tuy nhién day cling la mau c6 ham lugng can cao nhat
dong thoi vet cham trén sdc ki do cling to nhat va dam nhat, ching té polyphenol toan
phan dugc chict xuat nhi€u nhat trong mau nay. Do d6 nghién ctu chon ti 1¢ dung
mdi/duoc liéu chiet la 14:1. Tuong tu voi ket qua cua nghién cuu, ti 1€ dung moi/dugc lidu
14:1 ciing dugc lya chon sau khi khao sat ¢ hai dé tai tham khao[3],[10].
4.1.5. Khao sat s6 lan chiét
Két qua cho thay lan chiét 1 ham lugng cén thu dwoc la rat Ion (trung binh Ia
20,587%), vi day la lan chiét dau t[én. Khi,thém 1 lan chiét, ham luong can thu dugc la
kha lon (trung binh 1a 4,106%, c6 lan 1€n dén hon 5%), do day chi la lan chiet th 2, nén
van con dugc chat bén trong ma lan chiet dau khong chict xuat dwoc. O hai lan chi€t cuoi,
ham lugng can thu dugc khong con cao nira, chénh Iéch ham luong can cua hai lan ciing
khong con dang ké. Ket qua nay la do sau nhitng lan chict dau, duoc liéu da dugc chict
kiét. Tuy nhién, néu chict thém 2 lan thi ham luong can thu dugc khdng qua thap (hon
25%) so vai lan chiet dau. Do vay, dé chiet kiét dugc liu, tranh lang phi nhém nghién cau
da quyet dinh lya chon chiét 3 lan cho quy trinh chiét xuat polyphenol tir vo Budi.
4.2. \/é khao sét quy trinh bao ché cao kho vé Budi
4.2.1. Khao sat ta dwoc
DOi voi ta duge Avicel PH-101, HPMC K4M va MgCOs déu khong phi hop dé
bao che cao khd v6 Buoi do cho d am cao va khong tan trong nugc. Cao khi tron voi ta
dugc lactose c6 do am dudi 5% ¢ cac ti 1€ khao sat. Ngoai ra lactose c(),n de tan trong
nu6c, Vi de chiu nén co tinh ¢tng dung cao trong san xuat thuoc duong uong. Vi vay su
dung ta duoc lactose ti 1€ 1:4 (6 ti Ié 1:3 cao khé tao thanh ’khéi dinh khong khé toi) dé
han ché ti 1é ta dugc don qua cao dan dén giam lugng hoat chat.
4.2.2. Kiém nghiém cao kho vé Buéi
Mt khéi lwgng do lam kho: cao kho sau khi tién hanh do bang can hong ngoai co
d6 mat khoi lugng do lam kho 1a 1,23%, dat tiéu chuan Dugc dién Viét Nam V.
Pinh lwgng polyphenol toan phan
D¢ dac higu ’ N ’ ’
Tai bude song 760 nm, do hap thu cua mau ta dugc t~hép hon 2% so véi do hap thu
cta mau thir. Quy trinh dat d6 dac hiéu theo S6 tay hudng dan dang ki thuoc [2].
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Dé tuyén tinh |
Sau khi khao sat o tuyén tinh cua phuong phép dinh luong thu dugce dudng thing
tuyén tinh véi phuong trinh hoi quy 1 y= 0,0134x-0,2946; R? = 0,9992 > 0,998 [2].
D¢ chinh xac
Tién hanh dinh lugng 9 mau thir, nhan thiy phuong phap c¢6 RSD = 0,236%, dat do
chinh xac theo tiéu chuan tai phu luc 8, S6 tay huéng dan ding ki thudc (RSD < 2%) [2].
D¢ dung
Khi tién hanh dinh luong cac mau thém chuan quy trinh c6 ti 1& hdi phuc Ia
99,003%, dat do dung theo tiéu chuan cua phu luc 8, S6 tay hudng dan dang ki thude [2].

V. KET LUAN

Quy trinh chiét xuat dich chiét tir vo Buai: dung mdi chiét Ia ethanol 70%, nhiét do
70 °C, thoi gian chiét 120 phut, ti Ié dwoc liéu/dung méi 1:14, s6 lan chiét 3 lan.

Quy trinh bao ché cao khd vo Budi: cao dic vo Budi tron véi ta duoc lactose, ti 18
1/4, tiéu chuan kiém nghiém: hinh thai cam quan, d6 mat khéi lwong do lam kho, do
nhiém khuan, dinh tinh, dinh lugng (dung moi hoa tan DMSO 10%, thudc thir Folin -
Ciocalteu 10%, chat chuan acid gallic, tién hanh do tai buéc séng 760 nm).
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