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Tom tit: Nghién ciu tién hanh siy phun dich chiét vé mang cau ta (Annona squamosa L.) véi chat mang
maltodextrin (DE 15-20) & cac nong do khac nhau (10%, 12%, 14%, 16%) tai nhiét do say 150°C, toc do
dong 500-600mL/h va &p sut 3-4 bar. Nong do chat mang vi bao thich hop duge xac dinh dya vao dac tinh
hoé ly, ham lugng polyphenol tong (TPC) va hoat tinh khéng oxy héa caa ché pham sy phun. Ché pham
vi bao dat hiéu qua cao duoc tién hanh danh gia kha ning khang khuan véi 6 chung vi khuan thudng gay
hu hong va ngd doc thuc pham la Staphylococcus aureus, Bacillus cereus, Salmonella typhimurium,
Escherichia coli, Shigella sp. va Listeria sp. Nghién cttu cho thay maltodextrin 12% vi bao dich chiét vo
mang cau cho két qua tét nhit véi ham lugng TPC 46.47+0.45 mg GAE/g CK; hoat tinh khang oxy hoa
253.32+2.52 umol TE/g CK (DPPH), 578.96+6.07 umol TE/g CK (ABTS); va ndng do tc ché téi thiéu
(MIC) véi S. aureus, B. cereus, Shigella sp va S. typhimurium 12 800mg/mL; con d6i véi Listeria sp., va E.
coli 12 400 mg/mL.

Tir khoa: Annona squamosa L., siy phun, khang oxi hod, khang khuan, MIC

CHARACTERIZATION OF PHYSICAL PROPERTIES, ANTIOXIDANT AND
ANTIMICROBIAL ACTIVITIES OF SPRAY-DRIED EXTRACTS OF CUSTARD
APPLE PEEL (Annona squamosa L.)

Abstract: Spray-dried extracts of custard apple (Anona squamosal L.) peel were studied in different
concentrations (10%, 12%, 14%, 16%) of maltodextrin (DE 15-20) as a carrier agent, using drying-inlet
temperature of 150°C, flow rate of 500-600mL/h, and pressure of 3-4 bar. Physical properties, total
polyphenol content (TPC) and antioxidant activity of encapsulated powders are key factors to screen the
concentration of carrier agent. Antimicrobial activity of the final spray-dried powder was evaluated against
6 bacterial strains causing food poisoning diseases, including Staphylococcus aureus, Bacillus cereus,
Salmonella typhimurium, Escherichia coli, Shigella sp. and Listeria sp. The results showed that 12 %
maltodextrin was the best concentration for the encapsulation of custard apple extract with the TPC of 46.47
+ 0.45 mg GAE/g CK; antioxidant activity of 253.32 + 2.52 ymol TE/g CK (DPPH), 578.96 + 6.07 pumol
TE/g CK (ABTS); and minimum inhibitory concentrations (MIC) of S. aureus, B. cereus, Shigella sp. and
S. typhimurium were 800mg/mL while those of Listeria sp., and E. coli were 400 mg/mL.

Key words: Annona squamosa L., spray drying, antioxidant, antibacterial, MIC

1. TONG QUAN

Mang ciu ta (Annona squamosa L.) ¢6 qua hinh tron hoic thudn dai, duong kinh khoang 6 — 10cm, khdi
lugng trung binh 100 — 230g/qua [1]. Khi chin, thit qua mau trang nga sang mau vang nhat, ¢ vi ngot va
thom dé chiu, phan an dugc chiém 28 — 37% tong trong luong qua \ va hat chiém véi 23 — 40% [2]. Theo
Morton (1987) [3] cac by phén nhu 14, qud chua chin, vo cay va ré duge sir dung nhiéu trong y hoc ¢6
truyén dé diéu tri bénh. L4 dung chira kiét 1i, mun nhot, loét; bot qua chua chin dung dé diét su bo, ki sinh
tring; hat c6 vi chat va doc dung dé tiéu diét chay ran, lam thudc trir siu; vé cay cd kha nang chdng loét da
day nho chira O-methylarmepavine, N-methylcorydaldine, isocorydine [4]. Vo6 qua chtra nhiéu hop chat
¢6 hoat tinh sinh hoc nhu khang oxy hoa, khang khuan nhu flavanoids, glycoside, saponin, tannin, alkaloid,
anonain, higenamine, roemerine, noreorydine, norisocorydine, isocorydine, glaucine... [5]. C6 19 loai
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alkaloids duoc phan lap tir mang cau c6 hoat tinh chdng ting huyét ap, chong co that, khang histamine,
chbng viém [6]. Mot sé diterpens duoc phan 1ap tir vo cay c6 kha ning chéng lai cac té bao ung thu phdi
va ung thu budng trieng [7]; hoat tinh sinh hoc chinh ciia Annonaceous Acetogenins c6 trong méng cau ta
chéng lai cac té bao ung thu va wc ché chdng lai phic hop ty thé | (NADH-ubiquinone oxidoreductase)
[8,9]. Tuy nhién, cac nghién cau vé loai cay nay chi tap trung vao phan qua, hat, 14 va vo cdy ma chua di
sau vao nghién ciru bao quan dich chiét vo qua.

Mang cau ta ¢ nhiéu hop chét co hoat tinh sinh hoc dic trung & thuc vat nhu glycoside, alkaloid, saponin,
flavonoid, tannin, hop chat phenolic [10]. Tuy nhién, cac hop chat polyphenol dé bi phan hay bai nhiét do,
anh sang, khong khi va mot sé it polyphenol kho tan trong nuwdc hoic mui vi khé chiu trong qué trinh st
dung va bao quan. Say phun la mot phuong phap bao quan di dwoc sir dung rong rii dé san xuét rau, qua
kho va dugc pham thuong mai. Hon nira, phuong phap say phun rét thich hop dé sdy cac san pham c6 céc
thanh phan nhay cam véi oxy, 4nh sang, dac biét Ia cac hop chat ¢6 hoat tinh sinh hoc nhu polyphenol.
Phuong phap nay da dugc nghién ctitu thanh cong dé on dinh hoat tinh polyphenol trong thuc pham thyc
vat, chang han dugc tng dung trén 2 loai la Morinda Citrifolia L. [11] va Emblica officinalis [12]. Say
phun dich chiét vo mang cau ta l1a mot phuorng phap dé bao quan tét cac hop chat ¢é hoat tinh sinh hoc, san
pham c6 hoat d6 nudc thap, dé bao quan va van chuyén. Tuy nhién, hoat tinh khang oxy héa va kha nang
khang khuan cua bot siy phun dich chiét xuat vo qua mang cau ta véi chat mang maltodextrin chua dugc
nghién ctru. Trong nghién ctu nay, chling toi khao sat anh huong nong do cua chét mang maltodextrin dén
ham luong polyphenol, hoat tinh khang oxy, cac théng sb hoa ly caa ché pham siy phun. Véi ché pham Say
phun vi bao duoc lya chon, tién hanh khao sat kha nang khang khuén, xac dinh ndng do wc ché téi thiéu
(MIC), vong khang khuan ddi vai cac chung vi khuan pho bién gay hur hong va ngo doc thuc pham.

2. VAT LIEU VA PHUONG PHAP

2.1 Nguyén li¢u

Qua méang cau ta dugc thu hoach & tinh Tay Ninh (Viét Nam). Mbi qua c0 trong lugng trung binh khoang
200 - 250g, duong kinh 7,5 cm. V6 qua mang cau dugc rua, boc vo va say khd ¢ 60°C cho den khi dat dugc
d6 am < 12%, nghién thanh bot c6 kich thudc <0,5 mm. Bot méng cau dugc dong goi chan khong (moi goi
509) va bao quan ¢ nhiét @6 phong dung cho cac thi nghiém[13].

Dich trich: Tién hanh trich ly polyphenol tir bot V6 mang CAU VOi dung moi ethanol 60%, ty 1¢ dung
moi/nguyén licu la 25/1 (v/w). Sau do, trich ly c6 ho trg vi song (cong suat 214 W, thoi gian 5 phit, 10 vi
song Sanyo, Nhat Ban). Dung dich thi nghiém thu dugc dem ly tdm véi luc ly tam tuwong do6i (RCF) 2403
X g, 15 phut dé bo ba thu duoc dich trich polyphenol.

Cao chiét mang cu: thuc hién cd quay chan khang dich trich ly polyphenol ¢ 45° C bing may IKA trong
thoi gian 30 phut dé dich chiét co do Brix xap xi 4% [13]

2.2 Vi khuan

Séu chung vi khuan sir dung dé xac dinh hoat tinh khéng khuan trong nghién ctiru nay gom Staphylococcus
aureus (ATCC 29213), Bacillus cereus (ATCC 10876), Salmonella typhimurium (ATCC 14028), Escherichia
coli (ATCC 25922), Listeria sp. va Shigella sp. dugc cung cap bdi phong thi nghiém Bo mon Cong ngh¢ Sinh
hoc, Khoa Cong nghé hda hoc va dau khi, Truong Pai hoc Bach Khoa Thanh pho H6 Chi Minh.

2.3 Hoa chat

Folin—Ciocalteu  (Merk), DPPH (2,2—diphenyl—l—picr7ylhydrazyl) va ABTS [2,2-azinobis (3-
ethylbenzothiazoline-6-sulfonate)] (Sigma) dugc sir dung d€ dénh gia TPC va kha nang khang oxi hoa. Cac
hoa Chat khac bao gom CszOH FeC|3, HZSOA, CHC|3, (CHsCO)zO HC| NHs, C5H120 NaOH NH4OH
CeéHs, DMSO dat chuan d¢ tinh sach trong hda phan tich. MHA (Mueller-Hilton Agar, XUét Xu An D9)
dugc dung lam moi truong thir nghiém. Bia glay duong klnqh 6mm, Khang sinh Gentamycin ¢ ndng do 10
Hg/mL do cong ty TNHH Nam Khoa san xuat dat tiéu chuan quoc te. Maltodextrin (xuat st Trung Quoc)
c6 chi s6 DE 15 -20, dang bot min, mau trang, c6 d6 hoa tan tot trong nude, dd am 3.9 %.

2.4 Thiét ké thi nghiém vi bao

Maltodextrin (MD) bé sung vao cao chiét vo mang cau theo ty I¢ véi nong do (g/mL): 10% (MD10%), 12%
(MD12%), 14% (MD14%) 16% (MD16%) tiép theo ddng hoa véi tc do khudy 2000 vong/ phut trong
khoang 5 phut, loc va tién hanh sdy phun & nhiét d6 150° C, téc d6 dong 500- 600mL/h, &p suit 3- 4 bar.
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2.5 Panh gia cac thong sé thi nghiém

Xac dinh do am

bo a am dugc xéac dinh bang phuong phap say kho dén khéi lu'orng khong d6i. Can 5 gam mau cho vao may
say 4m hdng ngoai. Duéi tac dung cua tia hong ngoai 1am néng mau va bbc hoi nudc trong mau. Khi két
thic, may sé& hién thi d6 am cua mau.

Xac dinh mau sac mau bt

Str dung méay do mau KONICA MINOLTA hiéu chuan bing gach tring. Két qua do dugc thé hién bang gia
tri Hunter mau L*, a*, b*, vai L* biéu thi d sang va tdi, a* biéu thi sic do va xanh 14 va b* I sic vang va
xanh duong [14].

Xac dinh dung trong khéi bot

Cho 2 gam bét siy phun vao dng chia d6 10mL va lic trong 1 phdt. Ty trong cua khéi bot 12 ty 1¢ khéi
lwong cua bot va thé tich doc rén 6ng dong [15].

Xac dinh d6 hat am

Cho 1,5 gam bét siy phun vao hop kin 25°C chira dung dich bdo hoa natri cachonat. Can mau sau 1 tuan
va tinh toan d¢ hat am bang sé gam am hap phu trén 100 gam bot kho [16].

Xac dinh d¢ hoa tan

Cho 2g bot siy phun vao 25mL nudéc va khudy déu. Pua vao 6ng ly thm 100mL a 30 phut ¢ 37°C. Ly tam
20 phat véi lyc ly tam tuong dbi (RCF) 3461 x g. Thu can than phan gan & phia trén cho vao mét becker
da biét khdi luong. Say dén khdi luong khong d6i ¢ 103 +2° C. Po d6 hoa tan l1a ty 1¢ giira khdi luong sau
khi sdy va khdi luong ban dau (2g) [17].

Xic dinh ham hrgng polyphenol tong

Ham luong polyphenol tong (TPC) duoc xéac dinh bang phuwong phap Folin—-Ciocalteu (FC). Cho 0.1 mL dich
trich phan ting véi 1,8mL FC 10%, lic déu dé yén 5 phat, thém 1,2 mL Na,COs 15% va dinh mirc dén 10mL
bang nudc cat, dé yén trong bong ti 90 phit va do do hap thu & budc song 735nm. Xay dung duong chuan
bang acid galic va TPC dugc tinh theo mg GAE/g CK (GAE: galic acid equivalent, CK: chat khd) [18].

Xac dinh hoat tinh chéng oxi hoa theo DPPH

Xac dinh hoat tinh chdng oxi hda (TEAC: trolox equivalent antioxidant capacity) voi chat chuan
Diphenylpicrylhydzaryl (DPPH) va Trolox. Cho 4mL DPPH 0.1mM phan tng véi 0.1 mL dich chiét, hon
hop duoc dinh mire dén 5mL bang con, dé yén 30 phut trong bong t6i & nhiét do phong va do do hap thu &
budc séng 517 nm. Xay dung dudng chuan bang Trolox va TEAC duoc tinh theo pmol Trolox/g chat khd
(CK)[19,20].

Xic dinh hoat tinh chong oxi héa theo ABTS

Xac dinh TEAC, vdi chat chuan ABTS (2,2-azinobis(3-ethylbenzothiazoline-6-sulfonate)) va trolox. Cho
3mL ABTS c6 d6 hap thu 0.7 £0.02 phan ang véi 0.1 mL dich chiét, hdn hop dugc dinh mirc dén 5mL
bang con, dé yén 15 phdt trong béng toi ¢ nhiét d6 phong va do d6 hap thu ¢ budc séng 734 nm. Xay dung
duong chuan bang Trolox va TEAC dugc tinh theo pmol Trolox/g chét khd (CK) [21].

Pinh tinh cac hep chét co heat tinh sinh hoc c6 trong bt siy phun

Phuong phép dinh tinh cac hop chat c6 hoat tinh sinh hoc dugc thuc hién theo mé ta Evan, (2002) [22]

Bang 1. Cac phuong phéap dinh tinh mot s6 hop chat tu nhién

Hop chat dwoc Thuc hién phan dng dinh tinh Két qua phan
dinh tinh wng
Tannin 1 mL dich chiét + 10 mL nuéc cat + 2-3 giot FeCls 5% Tua mau xanh
den

Saponin 5 mL dich chiét + 10 mL nuéc cat + lic 30 gidy va gitr 30 Bot bén

phut. '
Steroid 1 mL dich chiét + 10 mL CHCI; + 2-3 giot H.SO, dam dac Vong tach

) mau vang

Terpenoid 2 mL dich chiét + 2 mL (CHsCQ),0 + 2-3 giot H,SO4 ddm Trong suot,

dac ) mau do sang
Anthoxyanin 2 mL dich chiét + 2 mL HCI 2N + 2-3 giot NH3 Mau hong do

hoac xanh tim
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Leucoanthoxyanin 5 mL dich chiét + 5 mL CsH1,0 Mau do

Coumarin 2 mL dich chiét + 3 mL NaOH 10% Mau d6 cam

Emaodin 2 mL dich chiét + 2 mL NH,OH 10% + 3 mL CeHs Lop dudi co
mau do, trong
subt

Xéac dinh vong khang khuan bing phwong phap khuéch tan dia gidy

Bot say phun c6 ham luong TPC, TEAC cao nhét trong pham vi nghién ctu, dugc pha lodng trong DMSO
5% thanh cac ndng d6 800, 400, 200, 100, 50 mg/mL. Dich nudi vi khuan duoc pha lodng trong nude mubi
sinh Iy c6 d6 duc > 0,5 Mc Farland twong duong mat do vi khuan la 1.5x108 cfu/mL duoc trai déu trén moi
truong MHA dic dugc chuan bi trude 24 gio dé loai bo nhitng dia bi nhiém. Hat 10 pl dich mau cho timng
ndng d6 tham vao dia gidy 6 mm vo tring, cho kho roi dat 18n mat thach da trai vi khuan, dé nhe dé dia
gidy c6 dinh trén mat thach. Pia gidy chung duong 1a gentamycin (10pg/mL) va chiig am la dung dich
Dimethyl sulfoxide 5% (DMSO). Chuyén cac dia petri cho vao ta &m 37°C trong 18-24 gid. Cac thi nghiém
duoc lap lai 3 1an. Do duong kinh vong khang khuan hinh thanh sau 18 gid, ndng d6 polyphenol thap nhat
hinh thanh vong khang khuan 1a MIC

[23, 37].

2.6 Xir ly so liéu

MJi thi nghiém duoc tién hanh Iap lai ba 1an, két qua duogc trinh bay & dang gi4 tri trung binh + gia tri sai
s6. Két qua duoc tinh toan bang phan mém Microsoft Office Excel 2010, phan mém thong ké Stagraphic
va phan tich ANOVA véi do tin cay 95%.

3. KET QUA VA THAO LUAN
3.1 Su thay ddi dung trong, tinh hit 4m va chi sé hoa tan cia ché pham siy phun
Sy thay d6i dung trong cia chat mang va ché pham vi bao véi nong d6 chat mang khac nhau c6 sy khac
biét c6 y nghia théng ké p<0.05 (Bang 2). Nguyén liéu vi bao ¢ dung trong cao hon hon ché pham sy
phun, cu thé ché pham sdy phun c6 dung trong tir 0.48 dén 0.52 g/mL, ddi v&i maltodextrin 1a 0.54g/mL.
Khi sdy nhiét d6 cao, dich chiét cung chat mang duoc phun qua voi phun ¢ kich thudc nho va tée do 1on
tao thanh giot rat nho, bé mat cua giot long nhanh chong khd, tao thanh I¢p khong thim nuéc trén bé mat
(han ché két tu giot) sau d6 thanh cac bong bong hoi tang kich thudc nén ti trong nho hon so vai chat mang
ban dau. Dung trong caa ché pham vi bao MD trong nghién cau nay gén bang véi nghién cau ding MD
say phun dich qua cua loai Emblica offcinalis ¢ dung trong 0.52g/mL va cao hon bot siy phun tir dich qua
cua loai Euterpe oleraceae mart ¢ dung trong la 0.32g/mL [12, 21]. Ngoai ra, dung trong cao dong nghia
vei ¢6 it khong gian tréng gitra cac hat vi bao, ngan can sy oxi hda va kéo dai thoi gian bao quan cua ché
pham siy phun [24].
Bang 2. Dung trong, tinh hat 4m va chi s6 hoa tan cua ché pham siy phun

Nong dé chat mang Dung trong (g/mL) Tinh hat am (g/100g) D6 hoa tan (%)

MD 0.54+0.016° 20.38+0.254% 93.20°+0.64
MD10% 0.48+0.019° 26.32+0.168° 93.70+0.072
MD12% 0.52+0.010¢ 27.94+0.406° 94.02+0.322
MD14% 0.51+0.017¢ 28.94+0.025¢ 94.41+0.06°
MD16% 0.52+0.011° 30.15+0.160° 95.27+0.62°

Céc gié tri trong cling mot cot ¢ ky tu in thuong khac nhau thi khac biét c6 ¥ nghia thong ké ¢ p<0.005
Sau qué trinh say phun, ché phdm vi bao c6 do hdt 4m ting 18n 13 rét va c6 su khac biét c6 ¥ nghia théng
ké p<0.05. B hit 4m cua cac ché pham ting so v6i chat mang ban dau do anh huéng cua ti 16 phéi tron
chat mang, nhiét do sdy ciing nhu toc d6 dong. Kha nang hat am cao gay bat loi cho qua trinh luu trix ché
pham say phun. Mai loai nguyén liéu vi bao khac nhau va kich thuéc hat cling anh huong rat 16n dén do
hat am. Trong d6, kich thuéc hat anh hudng dang ké dén kha nang hut 4m, kich thudc hat nho hon, bé mat
tlep xuc cang 16n dan dén su hap thu nuoC tir khong khi xung quanh cao hon [25]. Tuy nhién, ché pham
say phun trong nghién ctru nay c6 do hut am thap hon nghién ctu Mishra va cong su (2014) [12] cu thé
bot sdy phun tir dich qua cua lodi Emblica officinalis bang MD c6 d6 hit 4m 1a 46.03 — 53.01 g/100g cua
va bot say phun dich chiét saffron (Crocus sartivus) 1a c6 do hat am tir 46.6 - 63.47 % [26]
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Do hoa tan 1a mot trong nhitng tinh chat quan trong cua bot siy phun. Bot co do hoa tan trong nuée cang
cao thi ¢d tinh &ng dung phé bién. D6 hoa tan ciia ché pham sdy phun ciia nghién ciu tir 93.70% - 95.27%
c6 sy khac biét rat it voi do hoa tan cua maltodextrin ban dau (93.20%). D¢ hoa tan cua ché pham nghién
clru sau sdy phun tang do sy thay di kich thuéc hat, mat do, do xop, dién tich bé mat, sy hién dién cia cac
chét ludng tinh va hoat dong bé mat so véi nguyén liéu vi bao ban dau [27]. Hat c6 kich thudc nho, mat do
cao va c6 dic tinh wa nudc s& hoa tan trong nudc nhanh hon. Két qua thi nghiém cho thay tat ca cac san
pham bot sdy phun tir nghién ctru cua ching t6i déu c6 do hoa tan cao hon hoic twong dwong véi cac san
pham khac tir nhitng nghién ctru trude day nhu dau bo (7.61-18.05%)[28], bot ca chua (17.65% - 26.73%)
[29] va cao hon bét bot gic (36.91-38.25%) [30] va bot ha thi 6 [13].

3.2 Thong s6 mau cia ché pham sy phun

Mau sic cua bot siy phun la mot trong nhing chi tiéu duge quan tam. Do do, ché pham sau khi sy phun
duoc tién hanh do cac thong sb mau voi két qua dugc trinh bay ¢ Bang 3.

Bang 3 Cac thong s6 mau sic cua chat mang va ché pham vi bao

Mau MD MD10% MD12% MD14% MD16%

L*  98.44 +00° 92.38+0.30°  93.43+0.04°  94.30+0.06  94.89+0.11°
Mau 2% 0.16+0.01° 0.80+0.011° 0.68 +0.015° 0.68+0.005° 0.56 +0.015¢
b*
1.33 +0.012 5.80 +0.02° 5.10 £0.02° 5.07 £0.01° 5.02 + Q.15d
Céc ki tw in thuong a, b, ¢, d, e khac nhau trong cung mgt hang co su khac biér co y nghia thong ké o p <
0.05;
Céc thong s6 mau sic L, a", b” giira cac vat liéu va ché pham vi bao ciing c6 sy khac biét c6 y nghia vé mat
théng ké (p<0.05). Sau kh| say phun, cac ché pham vi bao c6 chi sb do sang L* déu giam va chi sé a”, b”
thay d6i manh do dich chlet v mang cau ta duoc hoa tan va tron 1an véi vat liéu vi bao. Su thay d6i mau
Saclphu thudc vao nhlgzu yéu té nhu ndng do, mau sic ban giau cua dich chiét, ty 18 vat liéu vi bao/ dich
chict. Ngoai ra, mau sac con anh husng nhiét do say phun, toc d6 dong khi va luu lugng nhép liu [31]. O
nhiét do cao, mot s6 polyphenol bi mat di, polyphenol con lai trong Mau nhu tannins c6 kha nang ket hop
v6i cac ion kim loai tao thanh phuc chat c6 mau sam hodc ciing c6 the do san pham sau khi say phun c6
kich thudc hat nhé, dién tich tiép xdc 16n nén dé bi oxy hoa [24].
3.3Pd am, TPC va TEAC ciia ché pham say phun
Bang 4 cho thdy ham am cua ché phém sdy phun giam rd rét so voi nguyén ligu ban dau, c6 sy khéc biét co
¥ nghia thong ké (p<0.05). Trong qua trinh say phun, d6 4m giam manh co thé do ban chét cua vat liéu vi
bao, nong d vat liéu vi bao cang cao thi do am cang giam, két qua nghién cau ciing phu hop nghién ctru
cua Kha va cong su (2010) [30] khi say bot gac VGi nong do chat mang tir 10 -20% thi do am glam tir 4.87
dén 4.06%. Nhiét do siy dau vao cao s& truyen nhiét cho cac hat t6t hon, tao dong luc Ion cho qua thoat am
ctia cac hat [31]. San pham vi bao dat d6 4am kha thap tir 3.03 dén 3.69% tao diéu kién thuan lgi cho qua
trinh bao quan tranh hu hong do vi sinh vat.

Bang 4. Bo am, TPC, TEAC va hiéu suat thu hoi cia ché pham siy phun

Mau Do am (%) TPC (mg GAE/ TEAC (umol TE/g DW)
g CK) DPPH ABTS
Cao chiét - 95.42+ 0.99% 626.23 +2.00*°  1329.61 + 10.542
MD 3.90+0.022 - - -
MD10% 3.69+0.01° 44.62+0.20° 244.98+1.01° 551.54+2.50°
MD12% 3.62+0.05¢ 46.47+0.45° 253.32+2.52¢ 578.96+6.07°
MD14% 3.51+0.06¢ 43.22+0.301 231.17+1.70¢ 531.87+3.85¢

MD16% 3.03+0.07¢ 41.47+0.31° 222.41+1.72° 515.16+12.24°
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Nhiét d6 say phun khé cao 1a mot nhugce diém cua say phun vi anh huong 16n TPC, TEAC cua bot say
phun. So véi dich chiét ban dau c6 ham lwgng TPC 95.420 + 0.99 mgGAE/gDW va TEAC la 626.235 +
2.00 umol TE/g DW, theo DPPH), 1329.610+ 10.54 (umol TE/g DW, theo ABTS), ché pham say phun voi
nong d6 maltodextrin khac nhau, ham lugng TPC giir duoc tir 43.46 % dén 48.7%, TEAC con 35.51% dén
40.45% (theo DPPH) va tir 38.74% dén 43.54% (theo ABTS) so véi dich chiét ban dau. Trong diéu kién
khao sat vi bao bang phuong phéap sdy phun, mau MD12% (ndng d6 12%) it bi ton that nhét, véi ham luong
TPC 46.47+0.45 (mg GAE/g CK) va hoat tinh khang oxy hoéa 253.32+2.52 umol TE/g DW (theo DPPH)
va 578.96+6.07 umol TE/g DW (theo ABTS). Chon mau MD12% danh gia hoat tinh khang khuan.

3.4 Pinh tinh mat s6 hop chat c6 hoat tinh sinh hoe va danh gia kha ning khang khuan caa ché pham
sdy phun vé mang cau ta

Bang 5. Cho thay siy phun & nhiét do kha cao nhung ché pham vi bao van giir dugc mét sé chat ¢ hoat
tinh sinh hoc nhu trong dich chiét vi du tannins, saponins, steroids, terpenoids, coumarins [5].

Bang 5. Binh tinh mot s6 hop chat c6 hoat tinh sinh hoc ¢6 trong dich chiét vo AS

Stt Loai hop chat Dich chiét
1 Tanins
Saponin
Steroid
Terpenoid
Anthoxyanin -
Leucoanthoxyanin

Coumarin +
8 Emodin -

Ghi cht: (+) ¢6 nhiéu, (-) khéng co

++ + +

~NOo Ok wWwN

Kha ning khang khuan caa ché pham sy phun (MD12%) duoc xac dinh dua trén kha niang Gc ché sy phat
trién cua vi khuan thé hién qua duong kinh vong khang khuan dugc tao ra trén dia petri (Hinh 1). Hoat tinh
khang vi sinh vat ctia ché pham say phun (MD12%) dugc khao sat & ndng do khéc nhau (50, 100, 200, 400,
800 mg/mL) véi sau chung vi khuan S. aureus, B. cereus, S. typhimurium, E. coli, Shigella sp. va Listeria sp.

Hinh 1. Két qua khang khuan bot siy phun dich chiét vo méng cau ta
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Chu thich: A: S. aureus; B: B. cereus; C: Listeria sp; D: Shigella sp; E: E. coli; F: S. typhimuriumi; G:
gentamycine. Cac sb 1, 2, 3,4, 5, 6, 7 twong tng vai nong do (mg/mL) 800, 400, 200, 100, 50, maltodextrin,
DMSO 5%.
DMSO la dung méi c6 kha ning hoa tan cac hop chat phan cuc va khéng phan cuc ¢ ndng do 5%, cac mau
ddi chitng am khong xuat hién vong khang khuan. Okeke va cong su (2001) [32] di st dung DMSO lam
dbi ching am va dung moi (ndng d6 5%) dé hoa tan cao chiét tir ethanol va nudéc tir ré cdy Landolphia
owerrience dé d4nh gia khang khuan Staphylococcus aureus, Escherichia coli, Salmonella typhi va Bacillus
subtilis ciing khong anh két qua khang khuan va hiéu qua khang khuan cua cao chiét.
Gentamycin lam ddi chimg dwong thé hién rd rét tinh khang khuan di véi 6 chang nghién ciru. Véi nong
d6 10pg/dia nhung kha nang khang mdi chung vi khuan lai khéc nhau, sy nhay cam cua vi khuan véi ching
duong duoc thé hién nhu sau:

S. aureus < S. typhimurium < Shigella sp. < Listeria sp. < E. coli < B. cereus
Su khac biét nay c6 y nghia théng k& p <0.05 (Bang 6). Gentamycin 1a hop chat thugc nhém
aminoglycosides, c6 kha nang khang khuan cao 1a nho vao su we ché tong hop protein va pha v toan b
mang té bao vi khuan. Qua trinh nay bao gom viéc khuéch tan qua mang ngoai va hap thu té bao chat, sau
d6, Gentamycin sé& di chuyén nhanh chong dé gén két ribosom cua vi khuan, tc ché téng hop protein, 1am
giam do chinh xac cua cac RNA thong tin, dan dén két hop sai cac acid amin trong chudi polypeptid cua vi
khuan [33].

Bang 6. Buong kinh vong khang khuén caa ché pham siy phun (MD12%) tir vo qua mang cau ta

Nong d chat Puong kinh vong vé khuan (mm)
khang S. aureus B. cereus Listeria sp Shigella sp E. coli S.

(mg/mL) typhimurium
800 9.32+0.08"*  13.60+0.01”°  8.04+0.06"° 11.30+0.024¢  8.84+0.487¢ 9.88+0.03Af
400 - trc ché 7.14+0.02B2 - 6.78+0.018° -

200 - - - - - -

100 - - - - - -

50 - - - - - -

Déi ching - - - - - -
am
DMS0O5% - - - - - -
Gentamycin 17.46 25.26+0.098>  19.07+0.10°  18.72+0.04B¢  19.84+0.05%®  18.24+0.025f
10ug/dia +0.0482

CAc gia tri cing mét ¢t co ky tur in hoa khac nhau thi ¢6 su khac biét c6 y nghia thong ké op<0.05
Cac gia tri cung mgt hang c6 k}? tw in thuong khac nhau thi c6 sy khac biét co y nghia thong ké ¢ p < 0.05
Cha thich: -: khéng khang khuan;

Dua vao két qua Bang 6 va Hinh 1 c6 thé thdy nong do polyphenol cang cao thi vong khang khuan cang
I6n va phy thudc vao chang vi sinh vat. Ciing nong do chat khang khuan 800 mg/mL, dwdong kinh vong
khéng khuan giita cac ching vi khuan khac nhau c6 ¥ nghia trong thdng ké (p<0.05) nhu S. aureus la
9.32+0.08 mm, B. cereus la 13.60+0.01 mm, E. coli 14 8.84+0.48 mm ... va khi ndng do chat khang ting
tir 400 -800 (mg/mL) thi duong kinh vong khang khuén cuia Listeria sp. ting tir 7.14+0.02 dén 8.04+0.06
(mm) nhung khong khang khi nong do chét khang nho hon 200 mg/mL

Kha ning khang khuan caa bot say phun dich chiét vo qua mang cau ta cé thé 1a do cac hop chit sinh hoc
nhu: tannins, saponins, steroids, terpenoids, coumarins tao ra. Tannins da duoc chimg minh la doc hai daoi
VvGi nam soi, nam men va vi khuan do lién két vai thanh té bao cia vi khuan, gay ra it dong enzyme protease
va tic ché hoat dong ciia vi khuan [34]

Su ¢ mit cua saponins tc ché sy phat trien vi khuan dac biét e ché tét vi khuan gram duong hon vi khuan
gram am va nim; do phé hay mang té bao, gay ro ri vat chat bén trong té bao, giam hiéu qua sir dung duong
ctia vi sinh vat nén anh huong dén sy pha trién caa vi sinh vat [34]

Coumarins c6 kha nang khang lai nhiéu chung vi khuan nhu S. aureus, E. coli, S. typhimurium...1a nho vao
su rc ché mot s6 DNA cua vi khuén [35]. Mot trong nhitng enzyme ma coumarins tc ché 1a DNA gyrase
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ctia vi khuan. Cu thé, cac coumarins ngin can hoat dong trong qua trinh sao chép DNA, x(c tac qua trinh
thity phan ATP lién quan dén phan (mg enzyme [36].

Nong d¢ irc ché toi thiéu (MIC) 1a nong d6 cao chiét (hodc khang sinh) thip nhat ma tai d6 xut hién vong
vo khuan; nong d6 uc ché tdi thiéu cang thap thi kha niang khang khuan cang cao. Ché pham say phun voi
maltodextrin nong d6 12% déu khang duoc sau chung vi khuan, nong d6 tc ché toi thiéu (MIC) va vong
khéng khuan ciia mdi chiing khac nhau, voi MIC 800mg/mL: S. aureus (9.32+0.08 mm), B. cereus (13.60
+0.01mm), Shigella sp (11.30+£0.02 mm), S. typhimurium (9.88+0.03mm) va MIC 400 mg/mL.: Listeria sp.(
7.14%0.02mm), E. coli (6.78+0.01mm). Tuy nhién, ché pham say phun trong nghién cau c6 nong d6 uc ché
tbi thiéu cao hon nong do uc ché téi thiéu cua cao chiét ha tha & trang véi S. aureus va E. Coli (MIC
16ug/mL) [37] cd thé khi siy phun & nhiét ¢ cao ham polyphenol va hoat tinh khang khuan giam.

4. KET LUAN

Nghién ctru da xac dinh voi ndng d6 chat mang maltodextrin 12% cd thé vi bao tt cac hop chét polyphenol
c6 trong dich chiét vo mang cau véi ham lugng TPC 46.47+0.45 mg GAE/g CK, hoat tinh khang oxy hoa
253.32 +2.52 umol TE/g CK (theo DPPH), 578.96 + 6.07pmol TE/g CK (Theo ABTS). Ngoai ra, ché pham
sdy phun nghién ciru ciing khang dwoc véi 6 chiing vi khuan gay ngo doc thuc pham nhu Staphylococcus
aureus, Bacillus cereus, Salmonella typhimurium, Escherichia coli, Shigella sp. va Listeria sp.
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