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CHE BIEN NUOC GIAI KHAT GIAU HOAT CHAT
SINH HOC TU THIT QUA MANG CAU XIEM
(ANNONA MURICATA)

Nguyén Duy Tan', Nguyén Chi Thanh?, Lé Thi Thity Loan3

Nghién ctru dugc thuc hién dé khao sat anh hudng ctia nhiét do sa‘iy, ty 1& nudc va thit qua
mang cAu xiém, nhiét d§ va thoi gian trich ly, thoi gian va nhiét d6 thanh trung dén ham luong
cac hop chét sinh hoc (phenolic, tannin, flavonoid, alkaloid va saponin) va hoat dong khir gbc
tu do DPPH cuia san pham. Két qua cho thay nhiét do sdy toi wu 1a 85°C, ty 18 thit qua méing cau
xiém va nudc 1a 1/30 (g/mL), nhiét d0 va thoi gian trich ly 1a 85°C trong 45 phut. Dich trich thu
duoc cd mau sic va mui vi hép dan, mirc d6 ua thich cao va chira ham luong cac hop chét sinh
hoc & muc cao. San phém duoc diéu vi va rét vao chai thuy tinh, dong nép va tién hanh thanh
trung voi nhiét do 85°C trong thoi gian 25 phuat, san phim van duy tri ham lugng cac hop chat
sinh hoc & muc cao va dam bao an toan vé chi tiéu vi sinh vét.

Tir khoa: Mang cau xiém (Annona muricata), nwée gidi khdt, sy, trich ly, thanh tring.

I. DAT VAN DE

Ming cau xiém hay con goi 1a mang
cau gai, ¢ tén khoa hoc (Annona mu-
ricata), la cay ban dia cua vung Trung
My. Ngay nay no cling duoc trong o
mot s6 qudc gla o Dong Nam A, ciing
nhu & mot so quan ddao Thai Binh
Duong. Qua mang cau xiém to va c¢6
gai mém, th1t qua ngot va hoi chua. Mdi
trai mang cau xiém chira dén 67,5%
thit qua, 20% vo, 8,5% hat, 4% 161 va
12 ngudn cung cap vitamin doi dao. Véi
ty 1€ kha cao 20,6 mg vitamin C trong
100 g thit qua. Ngoai ra, loai qua nay
cling chira mot luong dang ké vitamin
nhom B nhu B1, B2, B3, BS5, B6, B9 va
nhiéu loai khoang chat nhu calci, phos-
phor, st rat c6 loi cho stc khoe. Chét
chiét tir thit qua mang cau xiém co chira

glycosid, protein, saponin, tannin, alka-
loid, phenolic, flavonoid, steroid va vi-
tamin C (Sarah et al., 2015). Méng cau
xiém con xanh c¢6 tac dung lam san da,
ph(n kho tan bot dung chira kiét ly Va
sOt rét. Nude ep tir thit qua mang cau
dung tri ndng sot, giup loi slra va tri
tiéu chay, khang vi khuan, khang nim,
khang ky sinh trung duorng rudt Va giun
san, ha thap huyét ap, chéng tram cam
va nhitng rdi loan than kinh (George et
al., 2015).

Qua d6 cho thdy, qua mang cau xiém
chtra rat nhiéu thanh phan dinh dudng
va hop chét sinh hoc quy rat tt cho sirc
khoe. Tuy nhién, phan 16n moi nguoi
thuong biét va st dung mﬁng cau xiém
nhu 13 thie udng (sinh t6), mut qua
pure, nudc ép tir qua, cho dén nay van
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chua c6 nhiéu nghién ctru ché bién nudce
giai khat trich ly tir thit qua mang cau
xiém. Vi vay, nghién ctru ché bién nudc
giai khat giau hoat chat sinh hoc tir thit
qua mang cau xiém dugc thuc hién
nham tao mdt loai san phém méi, voi
gia tri cam quan tot, ham lugng cac hop
chét sinh hoc cao, tién ich va hd trg tot
cho suc khoe cua nguoi su dung, gop
phan 1am da dang hoa cic san pham
nude gidi khat trén thi truong.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vat liéu

2.1.1. Nguyén liéu: Qua ming ciu
xiém dugc thu nhan tr vuon tréng
méng cau xiém & xa My Hoa, thanh
phé Long Xuyén, t1nh An Giang. Chon
nhiing trii ming cau gla no gai dé hai
ngay sau khi hai, qua bt dau xuét hién
mui thom, khong qua mém, sir dung
cho nghién ctru. Piéu vi bang dudng
scurose RE (Cong ty Puong Bién Hoa).

2.1.2. Héa chit: acid gallic, acid tan-
nic, quercetin, folin-cioalteau, folin-de-
nis, saponin, colchicine, 2,2-diphe-
nyl-1-picrylhydrazyl (DPPH) (Sigma/
Aldrich, My va Merck, Buc); Na2CO3,
CH3COONA, Ethanol, AICI3, FeCl3
(AR, Trung Qudc va Hemidia, An D9).

2.2.2. Thoi gian, dia diém nghién ciru
tir 5/2019 - 10/2019 tai céc co s¢ ché
bién, kinh doanh thyc phdm an ngay &
cong cac truong hoc trén dia ban thanh
phé Thanh Hoa.

2.1.3. Thiét bi: Tu siy (JP SELEC-
TA S.A., EN61010, TAy Ban Nha); Bé
diéu nhiét (Menmert, WNE22, buc);
May so mau UV-VIS Spectrophotome-

ter (SPUVS, SP-1920, Nhat). Can phan
tich (Adventer, Nhat Ban); Po pH bang
pH ké (HANNA HI2002-02, M¥); Do
tong chat kho hoa tan bang brix ké (Ata-
go, Nhat). Tai Khu thi nghiém Truong
Dai hoc An Giang.

2.2. Phuwong phap nghién ciru

2.2.1. Phuwong phap cong nghé

Quy trlnh ché bién: Nguyén liéu (qua
mang cau xiém) — boc vo — cit miéng
(d0dayxdaixronglal x5x 1 cm) —
sdy kho — trich ly — loc — diéu vi —
rét chai — thanh tring — thanh pham.

Dua vao quy trinh ché bién, nghién
ctru thyc hién céc thi nghiém & cong
doan sdy, trich ly va thanh trung. Céc
thi nghiém dugc b tri hoan toan ngau
nhién véi 1 hodc 2 nhéan t6 véi 3 lan lap
lai. Lay thong s6 toi wu cta thi nghiém
trude lam thong s6 cho nghién ctru tiép
theo. Cac thi nghiém bao gém: i) Khao
sat anh hudng cia nhiét do séy (65,75,
85 va 95°C); ii) Khao anh huéng cua ty
1€ nudc/thi qua mang cAu xién (20/1,
25/1, 30/1 va 35/1 mL/g); 1i1) Khdo sat
anh hudng cua nhiét do (65, 75, 85 va
95°C) va thoi gian trich ly (15, 30, 45
va 60 phut); iv) Khdo sat anh hudng
cua thoi gian (15, 20, 25 va 30 phut)
va nhiét d¢ thanh trung (65, 75, 85 va
95°C) dén ham luong cac hop chét sinh
hoc (phenolic, tannin, flavonoid, tannin,
alkaloid va saponin), hoat dong khir géc
tu do DPPH, gia tri cdm quan cta san
pham.

2.2.2. Phuong phap phan tich cac
chi tiéu hoa ly: Xéac dinh ham luong
cac hop chéat sinh hoc: Tannin theo
phuong phéap Folin-Denis, két qua thé
hién 1a milligram duong lugng acid tan-
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nic trén gram (mgTAE/g). Flavonoid
theo phuong phap Aluminium Chloride
Colorimetric, két qua thé hién milli-
gram duong luong quercetin trén gram
(mgQE/g). Alkaloid theo phuong phap
dugc mo ta boi Dutta (2014), két qua
thé hién 1a milligram dwong luong col-
chicine trén gram (mgCE/g). Phenolic
theo phuong phap Folin-Ciocalteau, két
qua thé hién 1a milligram dwong luong
acid gallic trén gram (mgGAE/g). Sa-
ponins theo phuong phap dugoc mo ta
boi Adewole et al. (2013), két qua thé
hién bang milligram duong luong sapo-
nin trén gram (mgSE/g). Xac dinh kha
ning chéng oxy hoa DPPH theo phuong
phap ctia Kumar et al. (2012), két qua
thé hién phan trim (%) kha niang trc ché
géc tu do DPPH cua dich trich.

2.3. Phwong phap phén tich thong ké
Str dung phan mém thdng ké Stagraph-
ich Centurition 17 va Excel dé phan tich
ANOVA va so sanh su khac biét nho
nhat thong qua LSD, dé chon ra mau t6i
wu nhat va vé& cac do thi bé mat dap tmg
va contour cho cac chi ti€u thu nhan.

III. KET QUA VA BAN LUAN

3.1 Anh hwéng cia nhiét dp sdy dén
chét lwong thit qua mang ciu xiém

Thuyc hién theo phuong phap mo ta muc
2.2.1. Két qua phan tich cho thiy hau hét
cac hop chat sinh hoc ting dan khi ting
nhiét do tir 65-85°C va dat gia tri cao &
85°C 1an luot 1a 13,35 mgTAE/g, 74,94
mgCE/g, 3,08 mgQE/g, 12,16 mgSE/g,
12,58 mgGAE/g, sau d6 giam xudng khi
tang 1én 95°C (Bang 1). Schweiggert et
al. (2007) cho riang enzyme polyphenol
oxydase s& bi v0 hoat hoan toan khi gia
nhiét & 80°C trong 10 phut, vi thé ¢ 80°C
va 90°C thi enzyme polyphenol oxydase
da bi vo hoat, va ¢ nhiét do nay thoi gian
séy duoc rut ngén nén han ché duge
phan nao su pha hily cac hoat chat sinh
hoc do nhiét d¢. O nhiét d¢ cao (95°C)
c6 thé s& pha huy mot s6 hop chat khong
bén voi nhiét. Cac két qua di cong bd
cling cho thiy ham luong cic hop chat
phenolic trong 14 cdy an xoa cao khi sdy
& 80°C, hay ham lugng cac hoat chét
sinh hoc trong v chudi tang 1én khi ting
nhiét do say.

Bing 1: Anh hwéng ciia nhiét dé sdy dén ham lwong cdc hoat chit sinh hoc

Ham lugng céac hoat chét sinh hoc

Nhiét d6 (°C)

Tannin Alkaloid Flavonoid Saponin Phenolic
(mgTAE/g) (mgCE/g) (mgQE/g) (mgSE/g) (mgGAE/g)
65 6,84+0,26%  72,93+£0,12°  2,19+0,11° 12,4140,03*  5,16+0,15¢
75 8,23+0,45°  73,60+0,14°  2,31+0,19° 12,39+0,03*  6,65+0,05°
85 13,35+0,06°  74,94+0,24"  3,08+0,08°  12,16+0,03"  12,58+0,06
95 12,49+0,49°  75,83+0,08"°  2,74+0,04° 11,84+0,04° 9,42+0,10°

Ghi chii: (*) S6 liéu trung binh (n=3) va + SD (Standard Deviation). Cdc ky hiéu a, b,
¢, d theo sau trong cung mot cot the hién su khac biét o murc y nghia P <0,05.
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Hinh 1. Kha ning khir goc tw do DPPH theo nhigt dp sdy (%)

Két qua tir Hinh 1 cho thdy kha nang khir goc tu do DPPH tang khi ting nhiét do sdy
tir 65°C 1én 85°C va dat gia tri toi wu & 85°C 1a 72,62%; giam nhe khi say & 95°C. Mot
nghién ctru trén qua mo di cong bd cho thay khi ting nhiét do sdy thi ham luong cac
hoat chat sinh hoc c6 xu hudng giam nhe hodc khong thay doi, nhung hoat dong chdng
oxy hoa lai ting déng ké.

3.2. Anh huwéng ciia ty 1§ nwée va thit qua méing ciu xiém dén kha ning trich ly
cac hoat chat sinh hgc.

Ty 1& nudc va nguyén liéu khi trich ly ciing 1a mot trong nhimng yéu td quan trong c6 anh
huong dén chat lvgng san pham (quyét dinh dén sy tang giam cac hop chat sinh hoc trong
dich trich, cling nhu dén gia tri cdm quan). K&t qua nghién ctru duoc trinh bay & Bang 2.

Bing 2. Anh hwong ciia ty I¢ thit qua mang cau xiém va nwéc

Tyl Ham lugng cac hoat chét sinh hoc
nudc/nguyén : i i : :
liéu (mL/g) Tannin Alkaloid Flavonoid Saponin Phenolic

' (mgTAE/g)  (mgCE/g) (mgQE/g)  (mgSE/g)  (mgGAE/g)
20/1 3,7120,06°  110,75+0,26°  4,09+0,08° 11,93+0,05°  9,62+0,17°
25/1 4,60+0,01° 114,10+ 0,33 4,95+0,11° 17,73+0,03° 11,19+0,04°
30/1 4,63+0,13*  116,96£0,27* 5,34+0,14* 17,88+0.02* 11,23+0,22°
35/1 4,87+0,03° 117,13£0,30* 5,46+0,13* 17,89+0,03* 11,27+0,03°

Ghi chii: (*) S6 liéu trung binh (n=3) va + SD (Standard Deviation). Cdc ky hiéu a, b,
¢, d theo sau trong cung mot cot the hién su khac biét o murc y nghia P <0,05.
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Két qua & Bang 2 cho thiy khi ting
ty 16 nudc/nguyén liéu tir 20/1 dén 35/1
thi cac hop chét sinh hoc ¢6 xu hudng
tang va dat ham lugng cao nhét & ty 1€
35/1 lan luot 1a 4,87 mgTAE/g, 117,13
mgCE/g, 5,46 mgQE/g, 17,89 mgSE/g,
11,27 mgGAE/g, tuy nhién chua c6 su
khac biét so voi mau co ty 16 30/1. Néu
su chénh 1éch néng dd cua ciu tir can
trich ly va dung moéi cang 16n thi hiéu
sudt trich ly cang cao, tuy nhién can
phai xé&c dinh ty 1€ phu hop gitra nguyén
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liéu va dung moi. Mgt bao cdo da cong
b cho thiy ty 1& nguyén liéu/dung moi
trich ly 1/30 (g/mL) sé thu dugc ham
luong polyphenol cao.

Két qua xac dinh kha nang khtr gdc tu
do DPPH cua dich trich cho thdy kha
nang khir géc tw do DPPH ting khi ting
ty 1& nudc/nguyén ligu trich ly, c6 gia tri
cao o ty I¢ 30/1 1a 67,14% va chua co
su khac biét vai ty 16 25/1 va 35/1 diéu
nay phu hop vdi xu hudng tang cua céac
hop chat sinh hoc khi trich ly (Hinh 2a).
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Hinh 2. Khd nding khir géc tic do DPPH (a) va diém ddnh gid cim quan (b)
theo ty 1¢ nwoc/nguyén li¢u

Tuy ¢ ty 1€ 35/1 thu dugc ham luong cac
hop chit sinh hoc cao nhung theo diém
danh gid cam quan & Hinh 2b, cho thiy
&ty 16 30/1 c6 diém danh gia cam cao vé
mau sic, mui, vi va mic do wa thich lan
luot 1a 4,22; 4,56; 4,78; 8,78. Tuy nhién

chua khac bi¢t voi ty 1€ 25/1, vi ¢ ty 1€
nay luong nudce phu hop cho su trich ly,
khong 1am cho mau sic, mui va vi clia
san pham qua dam hay qué nhat. Do do,
ty 1¢ 30/1 dugc chon lam thong s6 cho thi
nghiém tiép theo.

3.3. Anh hwéng ciia nhiét d9 va thoi gian dén kha ning trich ly cac hoat chit sinh

hgc tir thit qua mang cau xiém

Viéc lya chon nhiét do va thoi gian trich ly thich hop 13 mot budc quan trong trong ché
bién nudc giai khat trich ly tir thuc vat. Sy thay doi ham lugng céc hoat chat sinh hoc va
kha ning chong oxy hoa theo DPPH duoc biéu dién trong Bang 3, Hinh 3.
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Bing 3: Anh hwéng ciia nhigt dg va thoi gian trich ly dén ham lwong cdc hoat chit

sinh hoc
Ham luong céac hoat chét sinh hoc
Nhiét do . : . : .
Tannin Phenolic ~ Flavonoid  Alkaloid  Saponin
(mg TAE/g) (mg GAE/g) (mgQE/g) (mgCE/g) (mgSE/g)
65 4,22¢ 78,46° 4,74¢ 15,55° 6,88¢
75 4,28° 81,06° 5,22° 15,54* 7,07¢
85 5,172 97,85° 5,74 15,532 7,842
95 4,88 99,952 5,25° 15,18° 7,36°
. Ham lugng céac hoat chét sinh hoc
Thot gian

(phut) Tannin

Phenolic Flavonoid

Alkaloid  Saponin

(mg TAE/g) (mg GAE/g) (mg QE/g) (mgCE/g) (mgSE/g)

15 3,39¢ 78,79¢ 4,90¢ 15,36¢ 6,74°
30 4,63° 88,40° 5,28° 15,37¢ 7,22°
45 5,08° 96,60° 5,45° 15,56* 7,60
60 4,92:® 96,53* 5,31° 15,52° 7,59

Ghi chii: (*) Cac ky hiéu a, b, ¢, d theo sau trong cting mot cot thé hién su khdc biét &
muec y nghia P <0,05

Tir két qua Bang 3 cho thay khi ting
nhiét do trich ly tir 65°C 1én 95°C thi
ham luong cac hoat chat sinh hoc c6
xu hudng ting va dat gia tri cao nhat
o 85°C lan luot 1a 5,17 mgTAE/g,
97,85 mgGAE/g, 5,74 mgQE/g, 15,53
mgCE/g, 7,84 mgSE/g, sau d6 giam
xuéng & nhiét do 95°C. Péu nay co thé
gidi thich khi nhiét d0 tang s€ lam giam
stc cang bé mit va do nhét, cai thién
su hoa tan ctia chat tan vao dung moi
(Ramos et al., 2002). Tuy nhién, khi

nhiét d6 trich ly cao hon nhiét d6 toi uu
thi ham luong cac hoat chat s& giam.
Tuong tu ham lugng cac hoat chét sinh
hoc ciing ting dan theo thoi gian trich
ly tir 15 phut dén 60 phut, dat cao nhat
& 45 phut lan luot 1a 5,08 mgTAE/g,
96,60 mgGAE/g, 5,45 mgQE/g, 15,56
mgCE/g, 7,06 mgSE/g. Theo Sheng et
al. (2013) c6 hién tugng phan huy cac
hoat chit sinh hoc duoc ghi nhan khi
kéo dai thoi gian trich ly.
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Hinh 3. Kha néing khir goc tw do DPPH theo nhiét dé (a) va thoi gian
(b) trich Iy.

Két qua & Hinh 3a cho thiy, cac mau
trich ly & nhiét do tir 65-85°C c6 kha
nang khir gbc tw do DPPH ting dan va
dat gia tri cao nhat 1a 67,69% & 85°C.
Hinh 3b cho thay cac mau trich ly & thoi
gian tir 15+45 phut cho gia tri kha nang
khir gbc tw do DPPH ting dan va dat gia
tri cao nhat & 45 phut 1a 60,04%. Diéu
nay phu hop véi cac s6 liéu & Bang 3 vi
& nhiét do 85°C va thoi gian 45 phut, thi
ham luong cac hoat chit sinh hoc trich
ly 1a t6i wru.

Tir két qua nghién ciru, tién hanh phan
tich va xdy dung cac phuong trinh hoi
quy dé du doan sy bién ddi cua cac hoat
chat sinh hoc va va kha nang khir gbc
tu do DPPH cua dich trich ly theo nhiét
do va thoi gian trich ly (Bang 4). Cac
phuong trinh héi quy c6 dang bac 2 véi
hé s xac dinh tuong quan R2 > 0,8501;
P <0,0001. Sy bién d6i cac hop chit nay
duoc nhin thdy & qua Hinh 4. Trong d6
X 1a nhiét d9 trich ly (65-95°C), Y 1a thoi
gian trich ly (15-60 phut).

Bing 4: Céc phwong trinh héi quy dw dodn sw thay doi cdc hoat chit sinh hoc va
khir goc tw do DPPH theo nhiét dp va thoi gian trich ly

Hop chat sinh hoc Phuong trinh hdi quy Hé s6 (R?)
Tannin Z1 = -6,0947 + 0,1799X + 0,1249Y-0,0004XY - 0.8501
(mg TAE/g) 0,0009X2 — 0,0010Y2 ’
Phenolic 7, = -6,8406 + 0,2965X + 0,07404Y — 0,00017XY — 0.8558
(mg GAE/g) 0,0017X2 — 0,00054Y? ’
Flavonoid Z3 = -15,3563 + 0,4411X + 0,1282Y - 0,0010XY - 0.8571
(mg QE/g) 0,0024X2— 0,0006Y> ’
Alkaloid Zs = -60,3226 + 1,6692X + 2,3778Y — 0,0174XY - 0.9163
(mg CE/g) 0,0013X2 — 0,0074Y” ’
Saponin Zs=18,7331+0,1515X +0,0611Y —0,0007XY — 0,0009X> 0.8991
(mg SE/g) ~0,00005Y2 >
DPPH Z¢ = -434,261 + 10,9816X + 1,5759Y — 0,0105XY — 0.9952
(%) 0,0622X?* - 0,0063Y> ’
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Hinh 4. Biéu do thé hién cdc hoat chit sinh hoc: Tannin (a), Phenolic (b),
Flavonoid (c), Alkaloid (d), Saponin (e) va DPPH (f) theo nhiét dj va thoi gian trich ly

Ngoai ra nghién ctru con thuc hién
cho danh gid cam quan dich trich sau
khi da trich ly. Ba chon dugc 4 mau toi
wu (85°C, tir 15- 60 phut) trong 16 mau
(trong d6 mau nhiét do 65 va 75°C thi
¢6 mau sic nhat, chua ¢6 mui thom dic
trung va vi nhat; con mau 95°C c¢6 mau
sic qua dam, mui ndng). Tién hanh cho
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danh gia cam quan két qua duoc thé hién
& Hinh 5. Mau ¢ 85°C va 45 phut thu
dugc ham lugng cac hoat chét sinh hoc
dat cao nhat va theo két qua danh gia
cam quan ¢ Hinh 5, ¢ nhiét d6 85°C va
45 phut cling dat gia tri cam quan cao vé
mau sic, mii, vi va mtrc dd wa thich lan
luot 14 4,56; 4,89; 4,56 va 8,68.
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85/60 - 85/30
4562 S 437
4,892 ' 4.7 gab
4,562 Nl 430w
8,682 ™[ 8672

y 85/4
——mnau Sac eIl

vi murc d¢6 wa thich

Hinh 5.Biéu dé thé hién gid tri cam quan theo nhiét dp va thoi gian trich ly
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3.4 Anh hu’6‘ng cua qua trinh thanh
trung dén chat lwong nu’(rc gidi khat
ché bién tir thit qua ming cau xiém

Pé dam bao an toan cho san pham trong
thot gian bao quan, qua trinh thanh trung
c6 gid tri F 16n hon Fo (gid tri F tinh >
Fo) can lua chon. Véi gia tri pH cua tra
tir thit qua méang cau xiém khoang 6-7 thi
vi sinh vat muc tiéu l1a Clostridium Bot-
ulinum loai B. Trong trudng hop nay co

thé chon gia tri thanh trang Fo =10, z =
9,7 va Tref = 90°C (Ly Nguyén Binh va
Nguyén Nhat Minh Phuong, 2010). Trén
co s0 do, qua trinh thanh trung dugc thuc
hién bﬁng cach ghi nhan nhi¢t 4§ tdm san
pham theo thoi gian dé tinh toan gia tri
F cuia qua trinh va so sanh véi chi sé Fo.
Su thay dbi gia tri F theo cong thirc thanh
trung (Bang 5).

Bing 6: Anh hwo‘ng cia ché dp thanh trung dén ham lugng cdc hoat chit sinh
hoc va khd ning chéng oxy héa ciia sin phim.

Ham luong céac hoat chét sinh hoc

Nhiét do S i
(°C) Tannin Phenolic Flavonoid Alkaloid H?gp SO él/lg
(mg TAE/g) (mg GAE/g) (mg QE/g) (mg CE/g)
65 4,194 6,05° 3,22¢ 137,87¢ 15,66
73 4,22¢ 6,942 3,250 148,01° 15,65%
85 4,65° 6,95 3,332 151,06* 15,57°
95 425> 6,89° 3,23¢ 151,63% 14,84°
Ham luong cac hoat chét sinh hoc
Thoi gian i
(Phut) Tannin Phenolic Flavonoid Alkaloid ifgpsogg
(mg TAE/g) (mg GAE/g) (mg QE/g) (mg CE/g)
15 4,07° 5,78° 3,18¢ 140,49¢ 15,08°
20 4,26° 6,38" 3,23¢ 145,43% 15,28°
25 4,49 7,37 3,320 151,17 15,64
30 4,48 7,30 3,30P 151,46 15,32°

Ghi chii: (*) Cac ky hiéu a, b, ¢, d theo sau trong cung mot cot thé hién sy khdc biét &
muee y nghia P <0,05.

Ngoai ra, nghién ctru con thyc hién xéac
dinh kha nang khir gbc tw do DPPH. Két
qua & Hinh 6a cho thay cdc mau thanh
trung & nhiét d6 85°C cho gia tri cao nhat
51,25%. Hinh 6b cho thay cac mau thanh
trung ¢ thoi gian tir 25 phat cho gia tri
cao nhat 52,27%. Diéu nay phi hop véi
két qua & Bang 6 vi & nhiét d6 85°C va
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thoi gian 25 phut thi ham lugng céc hoat
chat sinh hoc ciing duy tri & muc cao.
Két qua nay ciing tuong dong véi cong
bd cta Laslo et al. (2017) 1a ¢6 sy gia
tang déang ké hoat dong chéng oxy hoa
khi kéo dai thoi gian thanh tring dén 25
phut & nhiét do 80°C.
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Hinh 6. Khd nding khir géc tw do DPPH theo nhiét dp va thoi gian thanh tring

Céac phuong trinh hdi quy dwoc xdy
dung dé dy doan su bién ddi cua cac hoat
chat sinh hoc va va kha ning khir gbc
tu do DPPH cua san phém theo nhiét do
va thoi gian thanh trung (Bang 7). Cac
phuong trinh hdi quy ¢ dang bac 2 voi

hé s6 xéac dinh tuong quan R2 > 0,8648;
P <0,0001. Sy bién doi cac hop chét nay
duogc nhin thay 16 qua Hinh 7. Trong d6
X 14 nhiét d6 (65-95°C), Y 1a thoi gian
thanh trung (15-30 pht).

Bing 7. Phwong trinh hoi quy dé dw dodn ham lwong cdc hoat chit sinh hoc

va khd néing khir goc tw do DPPH.,

Hop fll;it sinh Phuong trinh hdi quy HE 56 (R?)
Tannin Z, = -5,8029 + 0,1940X + 0,1773Y ~ 0.0008XY — o ocs
(mg TAE/g) 0,0010X2— 0,0018Y? :
Phenolic 7 = 27,404+ 0,5567X + 0,8896Y — 0,0067XY — 05648
(mg GAE/g) 0,0024X — 0,0053Y> ’
Flavonoid  Zs=-0,1160 + 0.0656X + 0.088Y ~00005XY ~ o
(mg QF/g) 0,00034X2 — 0,0003Y> ’
Alkaloid Zy=-138.9 + 5.0339X + 5,5729Y ~0.0339XY —
(mg CE/g) 0,0230X2 — 0,0464Y? :
Saponin Z5=6,5274 + 0.2328X + 0.0330Y + 0,0009XY — (o0
(mgSE/g) 0,0017X2 — 0,0014Y? :
DPPH Z6=413472 — 0,0804X + 0,8829Y — 0,0034XY + 00235
%) 0,0013X2— 0,0104Y2 :
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Hinh 7. Biéu do thé hién ham lwong cdc hop chit sinh hoc: Tannin (a), Phe-
nolic (b), Flavonoid (c), Alkaloid (d), Saponin (e) va DPPH (f) theo nhiét dj
va thoi gian thanh trung

3.5 Thanh phin héa hoc va vi sinh vt ciia san pham

(b)

Hinh 8. Nguyén liéu mang cdu xiém (a) va sin pham nwéc gidi khdt giau hoat
chat sinh hoc trich ly tir thit qud mang cau xiém sdy kho (b)
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Thanh phan hoa hoc: ham lugng
duong téng 11,56%, acid tong 1,86%;
tannin 4,92 mgTAE/g, phenolic 7,09
mgGAE/g, flavonoid 3,57 mgQE/g, al-
kaloid 160,45 mgCE/g, saponin 15,73
mgSE/g.

Thanh phan vi sinh vat: tong vi khu-
an hiéu khi, tong sé6 nam men, mdc
déu nho hon 10 cfu/mL; Escheria coli;
Coliforms; Clostridium perfringens;
Streptococci faecal thi khong phat hién.
Pat theo TCVN7041-2002 quy dinh vé
chi tiéu vi sinh vat cho nudc giai khat
khong con.

IV. KET LUAN
Qua qua trinh nghién ctiu, phén tich va
danh gia két qua c6 thé két luan nhu sau:

1. Thit qua mang cau xiém git dugc
chat lugng t6t nhit khi sdy & 85°C dén
d6 dm 5%. Diéu kién trich ly t6t nhat la
v6i ty 1é nude/nguyén liéu 30/1 (mL/g),
& nhiét d6 85°C trong thoi gian 45 phut
thu dugc dich trich ly véi ham lugng cac
hoat chét sinh hoc va gia tri cdm quan
cao. Dich trich dugc diéu vi bang duong
sucrose dén 12 d¢ Brix, rét chai, dong
nap va tién hanh thanh trung & ché d6
t6i du 1a & 85°C trong 25 phut.

2. San phdm thu dugc c6 gia tri cam
quan tot, ham lugng cac hoat chét sinh
hoc dugc duy tri & miic cao, lan lugt la
tannin 4,92 mgTAE/g, phenolic 7,09 mg-
GAE/g, flavonoid 3,57 mgQE/g, alkaloid
160,45 mgCE/g, saponin 15,73 mgSE/g.
Kha ning khti goc tu do DPPH ctia san
phdm 14 51,71%. Pam bdo an toan vé chi
tiéu vi sinh vat theo quy dinh.

Khuyén nghi

bay la san phdm mdi, tién ich, cé tac

dung ho trg t6t cho stic khoe, c6 kha
ndng ting dung cao. Do dd6, dé nghi tiép
tuc dau tu nghién ctu tht nghiém &
dang pilot d€ hoan thién quy trinh san
xudt, diéu tra mtic do chdp nhan cta
ngudi tiéu dung, tinh toan hiéu qua
kinh té va thuong mai hoa san pham.
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PROCESSING OF BIOACTIVE COMPOUND RICHED BEVERAGE FROM
SOURSOP (ANNONA MURICATA)

The study was carried out to investigate the effect of the drying temperature; the
ratio of water to soursop flesh; the extraction temperature and time; the pasteuriza-
tion temperature and time on the content of bioactive compounds (phenolic, tannin,
flavonoid, alkaloid and saponin), and on the DPPH free radical scavenging activity of
product. The results showed that the optimum drying temperature was 85°C; the ratio
of water to soursop flesh was 30/1 (mL/g); the temperature and extraction time were
85°C and 45 minutes, respectively. The obtained extract had attractive color and flavor,
high preferred level, and high levels of bioactive compounds. After being flavored and
poured into glass bottles, capped and pasteurized at 85°C for 25 minutes, the product
still maintained high levels of bioactive compounds and met safety standards of micro-
biological criteria.

Keywords: Annona muricata, beverage, drying, extraction, pasteurization.
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