
TAP Cfl! CONG THUONG 

KHAO SAT KHA NANG 
CHONG HOA NAU CUA ACID ASCORBIC 

VA ANH HUCiNG NHIET DO SAY 
DEN CHAT LIJ0NG TRAI BAN 
(SONNERATIA CASEOIARICL.) 

» NGUYEN TH! HIEN - NGUYEN THj HONG THAO 
- N G U Y I N HONG PHUC - N G U Y I N KIM PHyNG 

TOM TAT: 
Hin {Sonneratia caseolaric L.i la loai cay sinh trtfcing trong ttr nhien, ven bid'n. Trong qua ban 

CO gia tri dinh dtr3ng cao, tot cho sffc tdioe, nhiing gis tri kinhte con tha'p. VI vSy, nghien cffunSy 
tie'n hanh khao sat kha nang chd'ng hoa nau ciia acid ascorbic va nhiet do say dd'n chat iffdng ban. 
Ket qua cho tha'y. acid ascorbic d n^ng do 0.5% cho dp sang tot nhat (L* = 36.76 ± 1.79) vii ham 
IffOng polyphenol tong so' vit hoat tinh khang oxi hda cao nha't 6 nhiet do 70"C tffdng ffng 337.672 
mg OAE/lOOg, 59.98 pg/ml. 

Tif khoa: Trai ban. polyphenol tdng so'. DPPH. 

1. Gio'i thieu Trong cac nghien cffu gan day, nhu'ng chat cho'ng 
Ban cd ten khoa hpc la Sonneratia caseolaris. oxy hoa phenolic dffdc ap dung nhff thffc pham trong 

1.1 mot loai qua phd bien cf ddng bing song Cffu che do an dinh dffSng nhiim kiem .soat cac benh lien 
Long. TL-ii cay va \o cila cac loai thupc chi quan tieu dffdng, benh tim mach, viem khdp, benh 
Sonneratia CO khii nang chdng hen suyen. loc suy giam tri nhd va ung thff (3). Tuy nhien, cac cdng 
mau, loet. sffng ta'y. bong gan. chay mau. xua't nghe hidn tai trong nghien cffu vii phat ffien thffc 
huye't (I). Hoal tinh chdng oxy hda. chdng dai pha'm vSn dang phai ddi mat vdi cac va'n de tranh tdn 
thao dffdng \ j khiing khua'n ctia chiet xua't that hiim Iffpng phenolic tdi da trong cac .san pha'm 
methanol ctia loai ttai ca\ nay cung dffpc chffng thffc pha'm. Vi vay. bffdc dSu uen himh "Khio sal 
minh (2). Tac dung nil) co the tdt vdi ngffdi cao cinh Inrdng kha nang clioiig luia nau cua adda.scorhic 
hu\ct ap khi sff dung san phii'm tra nil lpc ban rri nhiel di) say den chdl litang irai hin" nhhm lim 
nhffng ddi vdi ngffSi ha huyet a p thi nen can trong. dffdc nong do xff li chdng hda nau. nhiel do va thdi 

dd\ cung la dieu khu\en cio cho siin pham nay giansa'y thich hpp cho qua uinh say dat hieu quit, siin 
hoiin thanh vii dffa viio sir dung pham co chat Iffdng tdt nha't. 
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2. Vai H?u va phi/dng phap nghien cu'u 
2.1. Nguyen vgt lif u 
Sguvin lieu: Trai ban difcJc thu mua tif cac ho 

nongdan trong tinh Tra Vinh. 
Hda chd'l: NajCOj, thuoc thiJ Folin, DPPH (l.I-

diphenyi-2-picryI hydrazyl), galHc acid cua hang 
Sigma-Aldrich {St Louis, MO, USA), aicd asorbic. 

TIm'i bi: Miy say Memmert, be dieu nhiet 
Mcniniert. can phan tich 4 so' le, phan tich mau sac 
RGB-1002, may do mau quang pho Thermor Fisher 
Scienlific. 

2.2. Phumgphdp nghien cdu 
Cdc yeu to anh hifdng den cha't li/ong tra tui lpc 

ban difdc nghien cii'u thu* nghiem qua cac thi 
nghi?m: (Bnh 1} 

Hint) I: Sd dd bo' tri thi nghiem 

f Trai bSn song } 

Thfnghi&ml 

Thlnghl6m2 

Xdly 

Say J 
( Xay nghien J 

Q Phoi trpn ") 

(^ eong goi ) 

San pham 

Thi nghiem I. Khdo sdt nong do dung dtch acid 
ascorbic chong boa ndu de'n gid Iri cdm quan cua 
bdn. Ban diJpc riJa sach, cat lat co dp day 3 - 5 
mm. sau do tie'n hanh xu" ly cho'ng hoa nau b3ng 
cdch cho ban dUdc cSt ngam trong dung djch acid 
ascorbic vdi nong d6 tCf 0 - 0.75%. Theo doi mau 
i-̂ c san pham (gia tri L*), polyphenol tong so. 

Thi nghiem 2: Khdo sdl dnh hudng ciia nbiet do 
den chd't lUcfng ban. Qua ban difdc thu hai tai vifdn. 
ru'a sach, de rao va c^t lat 3 - 5mm. Can khoi Iifdng 
tn/dc khi say \a tien hanh say d nhiet dp iff 50 -

9QPC. Theo doi dp am. thdi gian sa'y. polyphenol 
long so'. DPPH. 

2.3. PhUcfng phdp phdn lich 
Do dm: Dp am difpc xac dinh bang phifdng phap 

sa'y den khoi lifdng khong doi theo TCVN 
4415.1987(11). 

Xdc dinh hdm lifcfng polyphenol lcmg so (TPC): 
Theo phu'dng phap cua Folin-Ciocalteu. La'y mau 
dem di trich ly bang methanol 70% (1:10) u trong 
2 gid de irong bong to'i. sau do pha loang (1:10) 
cho vao ong nghiem. them vao 0,5ml thuo'e ihî  
Folin- Ciocalteu. lac deu. Sau 3 phut them vao 
2ml dung dich NaiCO, 20%. lac deu, u trong nu'dc 
soi lOÔ C trong 1 phut va lam lanh nhanh. sau dd 
lie deu va do dp ha'p thu d bu'dc sdng 750nm (12). 

Xdc dinh khd ndng kbdng oxi bda: Thong qua 
kha nang khijr sat va kha nang dap tat goc tif do 
DPPH theo phu'dng phap cai lien cua Nguyen va 
Eun. IC50 difpc dinh nghTa la nong dd lo'i thieu u'c 
che 50% gdc tif do DPPH, day la thdng so' quan 
trpng de danh gia kha nang khang oxi hda. Gia tri 
IC50 cang iha'p thi kha nang khang oxi hda cang 
cao (13). 

Do mdu: Sii dung phu'dng phap phan tich quang 
pho de xac dinh mau sac ciia mSu bang thie'l bi 
phan tich mau sdc RGB-1002. 

2.4. Xli ly so lieu 
Ket qua thi nghiem du'pc tien hanh vdi 3 lan lap 

lai va xd ly tho'ng ke iren phan mcm thd'ng ke 
Statgraphics Centurion XV.L phan lich phu'dng sai 
(ANOVA) va kiem dinh LSD de ke'i luan ve sif sai 
khac giiJa trung blnh cac nghiem thifc Cac sd'li6u 
bieu diln gia iri trung binh cua 3 lan lap lai ± do 
lech chuan vdi miJc\ nghia p< 5%. 

3. Ke't qua va thao luSn 
3.1. Anb hudng ciia nong do ngdm dung dich 

acid ascorbic de'n chdi liiifng bdn 
3.J.I. Anb lufdng cua nong do ngeim dung dich 

acid ascorbic de'n mdu sdc (L) bdn 
Dp sang cua ban tang dan khi tang nong dd acid 

ascorbic. Sif thay ddi mau sSc lien quan chat che 
den six suy thoai sac id', phan ifng enzyme trong mdi 
trtfdng acid. Do sang (L") cua ban sau khi xtJ ly vdi 
acid ascorbic du'de cai thien dang ke, dat gia M\ cao 
nha't (36.76 ± 1.79). gia tri L '̂ cang cao dp sang ciia 
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mau cang lang Tu> nhien. khi tang nong dp qua 
cao. dd sang khong tang do acid ascorbic bi phan 
hu\ Iheo o\\ khong khi. anh >ang. pH va nhiet do 
mdl irifdng (15). Acid ascorbic la mpt irong nhiTng 
acid cd kha nang chd'ng cac phan u'ng oxy hda rai 
td't va Ciic phan ii'ng hda nau do enzyme ma khdng 
gay ton thu'dng de'n cac mo thifc vat ne'u difOc sî  
dung vdi mdl lu'dng vifa du (16). V) vay. ndng dp 
thich hpp tien xiy li dd'i vdi ban du'pc sif dung tif 0.25 
den 0.5%. (Bang 1) 

Bang 1. Si/ thay dd i m a u s6c (L) cua bdn 
sau khi xif li vd i dung d jch ac id ascorbic 

Nong dO % Giatn (L') 

31.78a ±3.38 

36.76c ±1.79 

34.81b ±1 95 

Cdc clu7cdi kbdc nhau lhe bien sif kbdc biel giila \ 
cdc nghiem thifc dmifc y nghia p<0.05 

3.1.2. Anh budng cua ncJng do ngdm dung dicb 
acid a.\c-orbic den bdm lifcfng phenolic le'ing so 

Hinh 2: Hdm lile^ng polyphenol tong so'd cdc 
nSng dp khac nhau 

p . " 

39, He »">3. 

Ill 
• • I 

Nong dp acid ascorbic (%) 

Pohphenol la mdt irong nhifng hoat chat ii/ 
nhien co nhieu hoat tinh smh hoc id'i dd'i \di siJc 
khde con ngifdinhif hoat tinh khang oxy hda. khang 
ungihif. khang viem.... (17. 18). Ketqua nghien cu'u 

cho tha'y. ham lu'dng phenolic long >d tang khi \if li 
tang ndng dp acid ascorbic. Ham Iifdng phenolic 
tong so ciia mau khi \ii\i \di 0.75'^ dung dich acid 
ascorbic la cao nhat (431.99 mg GAE/100 g chat 
khd) va ham lifdng cua mau khi khdng xif H \di 
dung dich acid ascorbic la tha'p nha't (361.21 mg 
GAE/IDO g cha'l khd). Ket hpp dp .sdng. ham lifdng 
polyphenol tong sd cho tha'y nong dp 0.5% acid 
ascorbic thich hdp Ufa chon de thifc hien tie'p cho 
cac thi nghiem sau. (Hlnh 2) 

3.2. Anh budng nhiet dd sa'y den chd'l lU0ig ciia 
bdn 

3.2.1. Anh hudng ciia nhiel do sdy de'n sit bie'n 
doi do am iheo thdi gian 

Difa vao cac sd'lieu chi tieu theo ddi ve sif giam 
khd'i lifdng theo thdi gian de'n khi ban dat dd am 
10% lhi difng qua trinh sa'y, dp am difpc quy djnh 
ddi vdi tra thao mdc (19). Hinh 3 cho tha'y phan 
tram am trong nguyen lieu ban giam nhanh vil dai 
dp a'm an toan 10% d nhi6l do 90"C trong thdi gian 
2h30 trong khi sa'y d nhiel dp 50"C qua irinh gidm 
am can hPn 5h30. Hinh 3 cho tha'y, tS.'l ca cac nhiet 
dp khao sal trong thdi gian sa'y 90 phiit dau, qua 
trinh tdch ani ra khdi nguyen lidu xay ra mdt cdch 
nhanh chdng. giam lif 20 de'n 75% tu'dng ii'ng tai 
nhiet dd 50 den 90"C. 

Hinh 3: Do thj diidng cong say bdn d cdc 
nhiet do khac nhau 

• W o 

- o — N h i ^ l d g S O o C 
A Nhigt do 60oC 

— o -Nhi? td9 70oC 
• Nhigt do 80oC 

••••••• Nhi?t dp 90oC 

•.\SXX 

Thoi gian (phut) 

Sa'y d nhiel dd tha'p cung thdi gian sa'y qua diii 
qua trinh tdch am \ay ra tifPng dd'i cham do dd 
chenh lech phan dp suat rieng phan ciia hdi nifdc 
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giiTa cac phan trong vat lieu sa'y va giu'a be mat cua 
no vdi moi tnfdng gan tid'n de'n gia tri can bang. Khi 
lanfi nhiel do say, td'c dd lam khd cung tang len do 
llic n&y nguyen lieu difdc nang nhiet, qua trinh 
khuech tan am ra ben ngoai nhanh nen khi say d 
nhiel dp 80 - 90"C thdi gian say chi khoang 150 
phCt. Qua dd cho tha'y nhiet dd la yeu to' quye't dinh 
rat ldn, anh hifdng de'n qud trinh say. Trong qua 
trinh say. nhiet dp qua tha'p hoae qua cao cung anh 
hifdng khong id'l de'n cha't lifdng san pham. Khi 
nhiet dp sS'y cao, qud ti-lnh khue'ch tdn am ra ben 
ngoai 6 thdi gian dau nhanh, nhifng thdi gian ve sau 
se tao thanh ldp mang cd'ng cho be mat ngan can 
khong cho nu'dc d ldp ben trong di chuyen ra hen 
ngoai. Neu nhiet dp say qua tha'p, td'c dd lam kho 
cham va thdi gian keo dai tao dieu kien cho vi sinh 
\ai hoat dpng anh hu'dng de'n cha't hfdng san pha'm 
|22|. Do dd. de lifa chpn du'pc nhiet dp sa'y ihich 
hdp cho ban tie'n hanh ihifc hien khao sat ham 
lifdng phenolic tong sd'va ham lifdng DPPH dedam 
bao san pham thu du'de cd cha't lu'dng. 

3.2.2. Anh hudng ciio nhiel do .sd'y den ham lucfng 
phenolic lcmg so' 

Ĥ m hfdng polyphenol tdng sd' difpc xac dinh 
trong nguyen lieu ban khac nhau khi sa'y d cac nhiet 
do khde nhau (p < 0.05%). Hlnh 4 cho tha'y, ham 
ltfdng polyphenol long so' cao nha't difdc ghi nhan 
trong mau sa'y d nhiet do 70''C la 337,67nig 
GAE/lOOg cha't khd. Mdt xu hifdng tang dan ham 
ltfdng polyphenol khi nhiet dd sa'y tang tii 50"C -
7{yt, lang tif 142.76 ± 3.23 den 337.67 ± 6.32 mg 
GAE/100 g cha't khd, giam khi nhiet dp tang cao hdn 
70^. Theo nghien cu\i ciia Abhay S.M. el al. (2016) 
\a Kyi etal. (2005). qua trinh phan buy nhiet ddng 
vai trd quan trpng hdn trong sif suy giam polyphenol 
khi say d pham vi nhiet dp cao hdn 70-S0"C. con d 
pham vi nhiet dp tha'p hdn 70 - 80"C phan ldn la 
phan hOy enzyme trong qua trinh say khd (20,21). 

Nhiet dd sa'y qua tha'p hay qua cao dSn de'n thdi 
gian sa'y keo dai. sif oxy hda cac hpp cha't 
polyphenol bdi khdng khi xay ra nhanh hdn. do dd 
tdn that polyphenol tang. Dieu nay difdc the hien 
Iren Hinh 5 khi mSu say d nhiet dd 50"C trong thdi 
gian 330 phut thi ham li/dng polyphenol chi dat 
142.76 ± 3.23 mgGAE/ 100 g chat khd. Ben canh 

do, khi nhiet dp sin qua cao 90"C. ham lu'dng 

polyphenol tdng sd'cOng giam (33.81 mgGAE/ 100 
g chat khd) do sif bien doi eua cdc hdp cha't 
polyphenol difdi tac dpng nhiet. 

Hinh 4: Hdm IUdng polyphenol tong so' 
cua bdn d cdc nhiet dd 

m 

III 
Nhi|t d? CO 

(Ghi chu: Cdc chU cdi khac nhau the hien sU kbdc biet 
gida cdc nghiem thdc d mdc y nghia p < 0.05) 

3.2.3. Anh hifdng cua nhiet da sdy de'n hdm lUefng 
DPPH ciia bcin 

DPPH la cha't chd'ng oxy hda phan u'ng vdi gd'c 
tif do dn dinh l.l-Diphenyl-2-picrylhydrazyl (mau 
tim dam) va chuyen ddi nd thanh l,l-Diphenyl-2-
picrylhydrazine vdi mau vang. Mti'c dp ddi mau cho 
tha'y klia ndng loai bd gd'c tif do va cdc nhdm cho 
hydro. Do dd. dp ha'p thu cang gidm nhanh, hoat 
tinh chd'ng oxy hda cang manh hdn cua dich chie't. 
Thi nghiem tie'n hanh nhdm muc dich xdc dinh kha 
nang bat gd'c tif do DPPH cua cdc dicb chiet bang 
melhanol. Hoat tinh khdng oxy hda cua cdc mau 
trich ly sa'y tai cdc nhiet dd khac nhau du'de the hien 
qua kha nang dap tdt gd'c tLf do DPPH du'pc trinh 
bay 5 Hlnh 5. 

Kha nang khang oxy hda trong ban cao va ty le 
thuan vdi ham lifdng phenoUc tdng so' thu du'de (cao 
nhat d nhiet dp 70''C (Hlnh 3), dieu nay chu'ng td 
kha ndng khdng oxy hda bi anh hifdng bdi long 
lifdng hdp chal phenolic (22), Maisuthisakul et al. 
(2007) da bdo cao rdng, cac hdp cha't phenolic va 
cdc ddn xua't cua no nhif acid phenolic va tannin cd 
lien quan chat che vdi cdc cha't chd'ng oxy hda (23). 

Td ke't qua mau sa'y ban d nhiel dp kbdc nhau 
mau sa'y d 7 0 ^ cd boat tinh chd'ng oxi hda cao nhat 
56.98 (pg/ml). d nhiel dp say qua tha'p hay qua cao 
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Hinh 5: Gid tri ICso hogt tinh khdng oxy hoa cua 
cdc mdu say d nhiet do khde nhau 

Nhift d§ say (°C) 

(Ghi chli: Cdc cbii cdi khac nhau the In'en si/khuc bict i;ii7a 

cdc m^hii'in tlnii dinifc \ nghia p < 0.1)5 \ 

deu lam giam kha ning dap tilt gdc iif do DPPH 

cua ban. Dieu nay la do d nhiel dd sa> thap, thdi 

gian keo dai nen kha ndng liep \uc giifa nguyen 

lieu va khdng khi lau lam oxi hoa eac chat co 

trong ban. ddng thdi nhiet dd sa\ qua cao lam chu 

cdc hdp cha't cd kha nang khang oxi hda bj phan 

hu\ nen lam giam kha ndng kliang o\\ hda cua 

chung. Tif ke't qua nay ta lh:i\ difdc nhiel dp say 

thich hpp cho cdc hdp chat cd hoat tinh dc che gdc 

tu' do DPPH tif irdi ban la 70"C. 

4. Ket luan 

Bifdc dau da nghien cu'u mdl sd ye'u td' iinh 

hifdng de'n chat Iifdng ban. Qud tnnh nghien eiili 

da chpn difdc ndng dd acid ascorbic 0.5% cho dd 

sang cao nha't. Nhiet dp say d 70"C Q-ong thdi gian 

sa'y 210 phiit gitJ du'pc cdc cha'l cd hoal tinh sinh 

hpc, cu the la cac cha't chd'ng oxi hda • 
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STUDYING HOW THE RESISTANCE 
OF ASCORBIC ACID TO BROWNING AND 

DRYING TEMPERATURE IMPACT ON THE QUALITY 
OF THE FRUIT OF SONNERATIA CASEOLARIC L. 
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Posthatvest Technology Center, 
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Tra Vinh University 

ABSTR.\CT: 
Soiiiieralia caseolaric L. is a wild species of plant which grow along the coast. Although the 

fruit of Soiiiieralia caseolaric L has a high nutritional value with many health benefits, the 
economic value of this fruit is quite low. This research is studier how the resistance of ascorbic 
acid to browning and drying temperature impact on the quality of Sonneratia caseolaric L.'s fruit. 
The research's results show that the ascorbic acid at a concentration of 0.5% yields the highest 
brightness (L * = 36.76 ± 1.79) and the highest total polyphenol content and antioxidant activity 
at 70"C is 337.672 mgGAE/ lOOg and 59.98 pg/ml, respectively. 

Keywords: Sonneratia caseolaric L.. total polyphenol content, DPPH. 
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