TAP CHi CONG THUONG

ANH HUGNG CUA PIEU KIEN SAY
PEN POLYPHENOL TONG VA HOAT TIiNH
CHONG 0XY HOA CUA QUA SUNG
(FICUS RACEMOSA (L.)) SAY KHO

® NGUYEN THI THUY DUNG

TOM TAT:

Quaé sung (Ficus racemosa (L.)) 1a loai thuc vat ph6 bién, c6 gia tri sinh hoc cao nhung chua dugc
st dung hiéu qua. Nghién citu dugc thuc hién nhiim d4nh gid tic dong clia dicu kién siy kho dén
chat lugng vé mit hoat tinh chdng oxy héa clia qua sung. Phuong phip siy ddi luu va sdy vi séng
dugc st dung vdi thi€t k& thi nghiém thay d6i mot nhan 5. Thdi gian siy cin thi€t dugc ghi nhén,
tong ham Iugng polyphenol (TPC), hoat tinh chéng oxy héa xac dinh biing phuong phap khit gbc tu
do 2,2-diphenyl-1-picrylhydrazyl (DPPH) va phuong phap khtt sit (FRAP) dugc phan tich. K&t qua
ghi nhan phuong phap sy d6i luu duy tri hoat tinh sinh hoc ctia sin phdm t6t hon v6i TPC, DPPH va
FRAP Ian lugt 1a 39,13 + 0,07 mg GAE g ck, 38,11+ 0,87 mg TE/g ck va 92,62 + 0,96 mg TE/g ck;
phuong phép sdy vi séng can thdi gian 1am kho sdn phaAm ngin hon, thdi gian sdy cu thé 12 12 phiit.

T khéa: Ficus racemose, hoat tinh chdng oxy héa, polyphenol, sy doi luu, sdy vi séng.

1. Dit van dé

Cay sung la loai thyc vat moc rit phd bién &
Viét Nam, loai cAy nay d& phat tri€n va c6 thé cho
qua quanh nam. Qua sung thudng dugc dung trong
dan gian dé phong va tri mot s6 bénh nhu viém da
day, ting dudng huyét, ho, viém hong, mot s6 bénh
ly vé than, ti€t niéu..[1]. Mot s6 cong bd gin day
cho thdy trong qua sung c6 mdt s6 thanh phan c6 1gi
cho stc khde nhu polyphenol, vitamin. Loai qua
nay ciing dudc xdc dinh 12 gidu hoat tinh chdng oxy
héa [2-3]. Nho cac hoat chit sinh hoc nay, nén qud
sung dugc st dung d€ ch& bién thanh cic sidn phim
cai thién stic khde. Qua sung tuoi cé vi chat va rat
d& hu héng, vi vy, cho dén nay, loai qud nay chi
y&u dugc stt dung dé ch& bi€n moén in din gian va
ting dung trong thyc tién chua cao. Sy khd qud
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sung d€ nang cao kha ning bdo quan va gid tri st
dung dugc coi la bién phdp nén thyc hién. Trén thi
trudng hién nay tuy da c6 mot s6 san phim sung
say kho dugc rao ban, nhung khong c6 thong tin vé
ham lugng céc hoat chat sinh hoc, cling nhu khong
cong bd tic dong clia qua trinh ché bién dén chat
luong san pham. Vi vy, nghién ctu vé diéu kién
say kho anh hudng dén chat lugng san phdm l1a diéu
can dudc thuc hién.

Pé siy khd cic dang nguyén liéu rau qua néi
chung c6 thé st dung nhiéu phuong phip siy.
Trong d6, sy doi luu va siy vi séng la cdc phuong
phép phd bi€n va c6 nhidu vu diém. Sy ddi luu 1a
mot trong nhitng phuong phdp sy kho nong sin
dugc st dung phd bign nhat. SAy ddi luu st dung
khong khi c6 nhiét d6 cao, lam bay hadi nude khoi
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vat liéu. Pay 1a phuong phdp siy don gidn, tiét
kiém chi phi, d& diéu khién va kiém sodt [4-5].
Trong khi d6, sdy vi séng 1a phuong phap siy kho
dudc thyc hién biing cach st dung tac dong ctia birc
xa dién tir t6i cdc phan tif phan cuc trong miu vat
liéu. Duéi tic dong ctia séng dién tlr, cdc thanh
phan phan cuc chuyén dong va sinh nhiét, nhiét
truyén tif bén trong ra bé mit vat liéu va lam cho
nuée bay hoi. Phuong 4n siy nay c6 uu diém ndi
trdi la sy kho vat liéu trong thdi gian ngén. Nho rit
ngin thdi gian xif 1y, nén dinh dudng va cAm quan
clia vat liéu it bi thay ddi. Phuong phap siy vi song
¢6 nhugc diém chinh 14 sy phan bd nhiét khong déu
trong vat liéu, din dén viéc kiém sodt chit lugng
san pham kho6 khin va han ch€ @ng dung vao quy
mo 16n [6].

Nghién ctfu nay thuc hién siy kho qud sung
bing 2 k¥ thuat siy phd bi€n, gom: siy ddi luu &
nhiéu mifc nhiét do khic nhau va siy vi séng &
nhiéu cong suit khac nhau. Thdi gian siy kho can
thi€t sé dugc ghi nhan, thanh phdm sau khi sdy
dugc phan tich polyphenol tdng va hoat tinh chéng
oxy héa nhim ddnh gid 4nh huéng clia cic diéu
kién sdy. Piéu kién siy phit hgp nhat nhim tao ra
thanh phdm kho c6 gia tri s& dugc xdc dinh. Sdn
phiam sau siy d& bdo quén, c6 thé st dung truc ti€p
nhu mot loai tra, hodc dung nhu nguyén liéu cho
cdc san pham ché& bién sau hon.

2. Déi tugng va phuong phap nghién citu

2.1. Déi tugng nghién ciiu

Qua sung dugc thu hdi tai quan 12, TP. Hd Chi
Minh. Nhitng qué khong bi hu hong, ¢c6 mau xanh
va cau tric ciing duge st dung. Qud sung sau khi
héi dugc bdo quan § 40C va dung trong 3 ngay. Khi
st dung, qua da dugc rita sach, cit lat day 2 mm,
ngam 20 phiit trong dung dich acid citric 1% d€ han
ché& oxy héa polyphenol, sau d6 cic 14t sung dudc
rifa lai vdi nudc va say khd.

2.2. Phuong phdp nghién ciiu

2.2.1. Anh huéng ciia diéu kién s@y doi luu

D6i véi phuong phéap sdy doi luu, cdc lat sung
dugc trai thanh mot 16p moéng trén khay sy va
dugc sy lan lugt § 5 midc nhiét dd 45, 50, 55, 60,
65°C cho dén khi @6 4m gidm con 5% (w/w). Thdi
gian siy d€ nguyén liéu dat d6 4m yéu cau dugc ghi

nhan, nguyén liéu sau khi siy khd dudc phan tich
TPC, hoat tinh chdng oxy héa DPPH va FRAP.

2.2.2. Anh huéng ciia diéu kién s@y vi séng

Do6i v6i phuong phép sdy vi séng, qué trinh sdy
khoé dugc thyc hién trong 10 vi séng Electrolux
(EMC25D59EB, cdng suit toi da 900W, sin xuit
tai Trung Qudc) trén dia xoay bing thly tinh.
Nguyén liéu dugc trdi thanh mot 16p mong va duge
say kho & 3 mic cong sudt 300, 450, 600W cho dén
khi @6 4m gidm con 5% (w/w). Thi gian sdy can
thi€t dudc ghi nhan, nguyén liéu sau khi sy khod
dugc phan tich TPC, hoat tinh chdng oxy héa DPPH
va FRAP.

2.3. Phuong phdp phédn tich

2.3.1. Trich ly mdu

Céc 14t sung sau khi sdy kho dudc nghién thanh
bot, 0,5 gram bot sung dudc trich ly trong 25 ml
methanol 25% trong 60 phit & nhiét do moi trudng.
Dich trich dudc loc qua gid'y loc Whatman, dich loc
dugc st dung d€ xdc dinh TPC, DPPH va FRAP.

2.3.2. Xdc dinh TPC

TPC dugc do bing phuong phap so mau Folin-
Ciocalteu, acid galic dugc dung 1am chat chudn [7].
TPC dudc thé hién biing mg duong lugng acid gallic
trén gam mau & dang kho (mg GAE/g ck).

2.3.3. Xdc dinh hoat tinh chéng oxy héa DPPH

Phuong phap nay dugc thuc hién dya trén sy khit
mau clia cdc gdc DPPH, Trolox dugc dung 1am chat
chuén [7]. Kha ning chdng oxy héa dugc thé hién
bing mg duong lugng Trolox trén gam miu & dang
kho (mg TE/g ck).

2.3.4. Xdc dinh hoat tinh chéng oxy héa FRAP

Phuong phap mé ta bGi Benzie va Cevaki dugc
st dung v6i chat chuin 13 Trolox [8]. Khi ning
chéng oxy héa dugc thé hién bing mg duong lugng
Trolox trén gam mau & dang kho (mg TE/g ck).

2.4. Phuong phdp xit Iy 56 ligu

TAt c4 thi nghiém dudc ti€n hanh lip lai it nhat 3
lan. Dit liéu thu nhan s& dudc phan tich bing phép
thit phan tich phuong sai mdt chiéu, phin mém
IBM SPSS Statistics phién ban 25.0 dugc dung khi
Xt 1y s0 lidu.

3. K&t qua va thdo luan

3.1. Anh hudng ciia diéu kién sdy doi luu

Nguyén liéu sung dugc sy bing khdng khi
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Hinh 1: Anh hudng cta diéu kién sGy khéng khi néng dén
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néng & 5 mic nhiét do 1a 45, 50, 55, 60, 65°C cho
dé&n khi dat d6 4m 5% (w/w). Tac dong ctia cdc mic
nhiét do say d&n sy thay d6i do 4m va cdc hoat chit
sinh hoc cia vatliéu dugc trinh bay trong Hinh 1.
K&t qua & Hinh 1 (a) cho thy & nhiét do siy
cang cao, thdi gian cin thi€t @& 1am khd miu cang
ngin. Thoi gian siy cin thi€t & cic mifc nhiét do
say 45, 50, 55, 60, 650C 1an lugt 1a 360, 255, 180,
120 va 90 phiit. Khi siy & 650C, dd 4m clia mau
gidm nhanh cho dén khi dat mic yéu ciu. Poi véi
cdc diéu kién sdy con lai do 4m cla vat liéu gidm
nhanh § giai doan diu, sau d6 thay d6i cham dan.
Xu huéng thay d6i cic két qua thuc nghiém nay
tuong tu két qua dudc cong bd khi siy doi luu ca
chua cta tic gid Azeez L. va cong su [4]. Trong
gi6i han nhat dinh, khi nhiét do tdc nhan siy ting
thi thdi gian thodt 4m s& dudc rit ngan. Nhiét do tic
nhin siy ting 1am cho cdc phan tif nudc ngoai bé
mit vat liéu dé dang bay hdi. Ngoai ra, s khuéch
tdn nudc tir tAim ra bé mit vat liéu ciing dién ra
nhanh hon khi nhiét do ting [9]. Tuy nhién, néu
ti€p tuc ting nhiét do 1én qua cao thi cdc thanh
phan c6 16i cho sitc khde trong vat liéu c6 thé bi suy
giam. K&t qua clia sy thay ddi cac hoat chit sinh
hoc trong vat li¢u khi thay ddinhiét do tdc nhan say
dugc bi€u dién & Hinh 1 (b). Hinh 4nh cho thdy ham
lugng polyphenol tdng va hoat tinh chéng oxy héa
cta vit liéu c6 khuynh huéng gidm khi ting nhiét
do sdy tir 45°C 1én 65°C. Giita mtc nhiét 45 va
50°C, su khdc biét khdng c6 ¥ nghia vé mit thong
ké, tuy nhién, khi sdy tt méc nhiét 50°C trg 1&n thi
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(b) ham luong cdc hoat chdt sinh hoc ciia vat liéu

sy suy gidm thé hién ro rét. Sy bi€n d6i cia
polyphenol bdi nhiét do dugc cho 1a nguyén nhan
ctia sy thay ddi nay, nhiét do x{t 1y vat liéu cang cao
thi kha ning polyphenol bi phan hiy cang 16n [10].
Ngoai polyphenol, mot s& thainh phan nhay cdm véi
nhiét ching han nhu vitamin ciing s& thit thodt
cang nhiéu khi vat liéu dugc siy & nhiét do cang
cao. Su suy gidm ham lugng c4c thanh phin nay sé
din dén sy suy gidm hoat tinh chdng oxy héa [4].
Nhu vay, khi sdy kho qud sung bing khong khi
néng, nhiét do siy cao thi thdi gian siy can thiét
dugc rit ngdn nhung ham lugng cic hoat chat sinh
hoc gidm. V&i muc tiéu ché€ bién sin phdm giau
hoat tinh sinh hoc thi nhiét d6 siy dugc dé nghi 1a
500C, & nhiét do nay thdi gian siy cAn thi€t khong
qud dai (255 phit), cac hoat chat sinh hoc dugc duy
tri t6t nhat (TPC, DPPH va FRAP lan lugt 1a 39,13
+ 0,07 mg GAE /g ck, 38,11+ 0,87 mg TE /g ck va
92,62 +£0,96 mg TE /g ck).

3.2. Anh hung ciia diéu kién sy vi séng

Qua trinh siy sung biing vi séng dugc thyc hién
& 3 mic cong suat 300, 450, 600 W cho dé&n khi dat
dd 4m 5% (w/w). Su thay ddi do Am va cdc chit
sinh hoc clia vat liéu khi siy & cdc cdng suit vi song
kh4c nhau dudc trinh bay trong Hinh 2.

K&t qua cho thdy thdi gian siy khd cin thi&t khi
stt dung cong sudt vi séng 300, 450 va 600 W 1an
Iugt 1a 18 phat, 12 phit va 10 phit. & ca 3 muc
cong suat, dd 4m ctia vat liéu gidm nhanh trong
giai doan dau, sau d6 gidm chim din cho d&n khi
dat mifc yéu cau (5%). Du6i tic dong clia séng
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Hinh 2: Anh hudng cla cdc diéu kién sGy vi séng dén
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(a) thoi gian thodt dm ciia vt liéu

dién twr, cdc phan t& phan cuc trong vat liéu sé
chuyén dong quay lién tuc, qud trinh nay lam cho
nhiét do clia vat liéu ting din d&n sy bay hoi nuéc.
Khi cong suit cang cao, toc dd quay clia cdc phan
t phan cyc cang nhanh, nhiét 46 ting cang nhanh
din dé&n thdi gian vat liéu thodt Am dudc rit ngin.
K&t qua nay da dugc trinh bay trong cdc nghién
citu vé say kho bing vi séng nhu sy gao It [11],
bip chudi [12], bong cdi [13]. Trong qua trinh siy
bing vi séng, § giai doan dau khi d 4m ctia mau
vat liéu cao, hién tugng sinh nhiét do chuyén dong
clia cdc phan tif nu6c dién ra manh mé, lugng nuée
bay hoi nhiéu din dén t6c do siy & giai doan diu
thudng cao. Sau do, khi lugng Am trong vat li¢u
giadm din, cong thém nhiét do cao c6 thé gy ra sy
bié€n tinh ctia mot s& thanh phan nhu protein va
hién tugng kho bé mit xuat hién lam cdn trd su
bay hdi nuéc din d&n sy thodt 4m & giai doan sau
diénrachimdan[11].

Phan tich TPC, DPPH, FRAP ciia san phim sau
khi sy & cdc mic cong suat 300, 450, 600 W cho
thay khi ting cong suit xt 1y tir 300 W 1&n 450 W

(b) ham luong cdc hoat chdt sinh hoc ciia vat liéu

thi TPC, DPPH, FRAP ting va dat cdc gid tri 1an
lugtla 33,54 + 0,22 mg GAE / g ck, 27,29 + 0,35 mg
TE / g ck va 49,14 + 0,55 mg TE / g ck. Khi ti€p tuc
ting cong suat1én 600 W, cic gia tri trén déu gidm.
O cong sudt xit 1y thap, thdi gian cAn thiét d& lam
kho vat liéu dai, diéu nay dong nghia véi tic dong
bdi nhiét va khong khi d&€n c4c thanh phan c6 hoat
tinh sinh hoc kéo dai, din dén cic thanh phin nay
bi oxy héa manh. 0 cdng sult x Iy qué cao, hién
tugng sinh nhi€t qud mic bén trong vit li€u co thé
x4y ra, nhiét dd cuc bd qué cao c6 thé lam phan hiy
cdc thanh phan nay. Vi vay, cong sut xit 1y vi séng
quéd cao hoic qud thip déu din dén sy gidm cdc
hoat chat sinh hoc ctia vat liéu dugc say [11, 13].
Theo k&t qud nghién cttu nay, khi sdy qui sung
biing vi séng, diéu kién phit hgp d€ duy tri hoat tinh
sinh hoc ctia vat liéu va yéu cau thdi gian siy
khong qua daila st dung cong suat450 W.

3.3. So sanh hai phuong phdp sdy

P& thiy r6 hon dnh hudng cta 2 phudng phap
sdy, cdc k&t qua nghién cttu duge biu dién trong
Béng 1.

BAng 1. Anh hudng cla cdc phuong phdp sdy dén thdi gian sdy
vé ham lugng cdc hoat chét sinh hoc cua vat liéu

Phuong phap say Thai gian sdy (phat) | TPC (mg GAE/gck) | DPPH (mg TE/g ck) FRAP (mg TE/g ck)
Séy ddi luu (50°C) 255 39,13+0,07 38,11+0,87 92,62 + 0,96
Say vi song (450 W) 12 33,54+0.22 27,29+0,35 49,14 +0,55
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K&t qua cho thiy, d€ lam kho cdc lat sung thi
sdy bing phuong phép siy ddi lvu cAn thdi gian dai
hon dang ké so vé6i siy bing vi séng (say ddi luu
cAn 225 phiit trong khi sdy vi séng chi cAn 12 phiit).
Nguyén nhin do su khic biét vé co ché€ 1am ting
nhiét & vat liéu clia 2 phuong phap. Khi siy doi luu
nhiét dugc truyén tir khdng khi néng tir bé mit vio
bén trong vat li€u, nghién ciu nay st dung khéng
khi néng nhiét d6 khong qué cao (500C) nén kha
ning lam gia ting nhiét clia vat licu din dén bay
hoi nu6e dién ra tuong doi cham. G phuong phap
sdy vi séng, nhiét dugc sinh ra tir bén trong vt liéu
do chuyén dong quay ctia cdc phan ti¥ phin cuc.
Nhiét do cta vat liéu sé ting nhanh din dé&n sy
gidm 4m nhanh chéng.

Xét vé ham lugng cédc hoat chit sinh hoc thi sit
dung phuong phap sdy doi luu giit cho sdn phim c6
TPC va hoat tinh chéng oxy héa tot hon. Cu thé,
TPC clia sin phdm cao hon 1,17 14n, gia tri DPPH
va FRAP cao hon 14an lugt 1,40 va 1,88 14n so véi
sdy bing vi séng. Khi lam kho miu bing phuong

TAILIEU THAM KHAO:

phdp sdy do6i luu, do nhiét do siy thdp nén cic
thanh phﬁn ¢6 hoat tinh sinh hoc trong vat liéu it bi
bi€n d8i hon phuong phép siy st dung vi séng.

4. K&t luan

Cic diu kién siy khdc nhau c6 tdc dong khac
nhau dén thdi gian 1am kho va hoat chat sinh hoc
clia san phdm sung siy. P3i vdi phuong phap siy
ddi luu thi nhiét do sy cang cao thdi gian 1am khd
cing gidm nhung hoat tinh sinh hoc ctia sdn phdm
cang thap. P6i v6i phuong phap siy vi séng, cong
sudt xtr 1y cang cao thoi gian lam kho cang ngin
nhung & mifc cong suit qua cao hay qué thap déu
lam suy gidm hoat chat sinh hoc ctia sin pham. Vi
muc tiéu 1am kho qud sung va duy tri tot nhat hoat
tinh sinh hoc, sdy biing khong khi néng & 500C 1a
phuong 4n phit hgp. Trong trudng hop cin siy kho
nhanh, phuong phdp x{t 1y biing vi séng & cong suat
450 W la phuong 4n cé thé cin nhic st dung.
Thanh phdm khd thu dudc nén dugc ti€p tuc nghién
ctiu trong ché& bi€n cic loai sin phdm chiic ning
giau hoat tinh sinh hoc ®
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IMPACTS OF DRYING METHOD ON TOTAL POLYPHENOL
CONTENT AND ANTIOXIDANT ACTIVITY
OF DRIED FICUS RACEMOSA (L.)

® MSc. NGUYEN THITHUY DUNG
Faculty of Environmental and Food Engineering
Nguyen Tat Thanh University

ABSTRACT:

Ficus racemosa (L.) is one of the plants with high phytochemicals but has not been used
effectively. This study evaluates the influence of the drying process on the quality of figs in
terms of their antioxidant activity. Two drying methods are used, including convection drying
and microwave drying, with a single-factor variable experimental design. Drying time is
recorded, total polyphenol content (TPC), antioxidant activity by 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging, and ferric-reducing antioxidant power (FRAP) are assayed. The
results show that the convection drying method retaines the biological activity of the product
better with TPC; the antioxidant activity of DPPH and FRAP is 39.13 + 0.07 mg GAE/g d.b.,
38.11 = 0.87 mg TE/g d.b., and 92.62 + 0.96 mg TE/g d.b., respectively. The microwave drying
method requires a shorter drying time; the specific drying time is 12 minutes.

Keywords: Ficus racemose, antioxidant activity, polyphenols, convection drying, microwave
drying.
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