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Tém tit

Ming tay xanh (Asparagus officinalis L.) 1a mot loai rau chira nhiéu cac hop chit dinh dudng, co
hoat tinh chéng oxi hoa va dic biét giau chit xo. Tuy nhién, phan gbc ming tdy xanh thudng bi bo
di trong qué trinh ché bién du phan nguyén liéu nay chiém ti 1& cellulose, chit dinh dudng va

khoang dang ké. Viéc tan thu gdc mang tiy xanh dé nghién ctru dem lai loi ich kinh té va tao ra
nhiéu san phdm gié tri gia ting. Chan va sy la nhimg qua trinh xtr 1i nhiét quan trong tng dung

trong cong nghé ché bién san pham tir rau trai. Trong nghién ctru nay s& danh gia sy anh huong
ctia nhiét d6 trong qué trinh chan va sdy 1én ham lugng ctia vitamin C. Thi nghiém dwoc b tri anh
hudng ciia mot nhan t& v6i nhiét do chan thay ddi tir 70 dén 90°C va nhiét do sdy thay dbi tir 50
dén 60°C. Két qua cho théy nhiét do anh huong rd rét dén sy ton that vitamin C. Trong nghién ctru
nay da xac dinh ham lwong vitamin C ton that it nht khi chan ¢ 85°C va sdy nong & 60°C.
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1 it van dé

Ming tdy la thyc vat dang than thao, 14 hinh kim, tén khoa
hoc 1a Asparagus officinalis. Mang tiy xanh c6 nguon cac
chéat dinh dudng nhu vitamin, acid amin, cac khoang chét
thiét yéu; 1a mot loai thuc pham tét cho stic khoe[1]. Ming
tay dwoc xép vao loai rau ci ¢ ham lwgng chét oxi hda cao
nhat va ham lugng tong phenols cao thir 4 trong 23 loai rau
cu duoc tiéu thy phd bién ¢ Mi[2]. Khi st dung méng tay
xanh, d6i voi nguoi tidu dung thuong st dung nhu mot loai
nguyén liéu ché bién va chi phan ngon duoc sir dung. DJi
vGi nha san xuat thi ciing chi phan ngon mang tay dugc sir
dung san xuit ra nhitng san phim thuong mai[3]. Phan géc
khong dugc s dung va thuong bo di. Li do vi phan gdc
ming tay rat nhiéu chat xo khong hoa tan gay khé khin khi
sir dung. Tuy nhién, tir két qua mot s cong bb khoa hoc thi
phan gbc ming tay lai c6 mot gia tri dinh dudng dang chu
y. Cu thé, ham luong Al, Fe cao hon phan ngon[4], ham
lwong chat xo cao va muc ton that ctia cac ham lugng chét
dinh dudng trong qua trinh bao quan thap[5]. Véi cong
nghé ché bién phi hop, ngudn nguyén ligu nay c6 thé dugc
tan dung dé tao ra nhitng san phdm cung cp chit xo va
nhitng thanh phan cé hoat tinh sinh hoc cho nguoi st dung
va dong thoi tao ra gia tri sir dung cho nguyén liéu hién bi
bo di trong ché bién thyc pham.
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Chan 1a phuong phép tién xir li, dugc tng dung trong hau
hét cac qui trinh cdng nghiép ché bién san pham tir rau trai.
Théng thuong, nhiét do cia qua trinh chan nudc s& dao
dong tir 70 — 100°C[6]. Muc dich chinh ciia qué trinh chan
la wc ché hoat tinh enzyme nhu polyphenoloxidase,
peroxidase, lipoxygenase, phenolase...[7], vd ph& v& ciu
tric cua té bao thyc vat nham duy tri sy 6n dinh vé& chat
luong cua san phdm, ciing nhu hd trg cho cac qua trinh
cong nghiép sau dién ra thuan lgi hon. Bén canh qua trinh
chin, qué trinh siy thuong dwoc wng dung dé tach nuéce ra
khoi san pham nham kéo dai thoi gian bao quan va dong
thoi c6 thé phat trién tao san pham moi. Bé tach nuéc khoi
thuc phim c6 nhiéu phuong phap thuc hién trong d6 siy
d6i lwu bang khong khi nong dwoc thyc hién phd bién do
phuwong phap don gian, d& thuc hién va tinh kinh té cao.
Dudéi tac dung cua nhiét, qua trinh chan va siy c6 thé lam
thay d6i chit lugng trong nguyén liéu[8-11].

Vitamin C Ia hop chit quan trong va c6 nhiéu trong rau cu
qua. Vitamin C 1a hop chat quan trong ma co thé ngudi
khong thé tu tong hop duoc[12]. Vitamin C bi phé hay boi
rat nhidu cac yéu td nhu pH, nhiét do, &nh séng, oxygen,
enzyme Vva chat xuc tac kim loai vi vay vitamin C c6 thé
duoc xem 14 tiéu chudn danh gia chat lugng thuc pham[12].
Di c6 nhiéu nghién ctu thyc hién danh gia anh huong cua
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qué trinh chan trén nguyén liéu dau nanh[11], 6t chudng
[13], mot sb loai rau xanh[14]... Bén canh d6, mot sb
nghién ciu anh huéng cua qua trinh sdy 1én ham lugng
vitamin C cua ca rét[15], 6t chudng sdy & nhiét do
phong[16], 6t chudng say nong[17], dau bap siy bang
microwave[18]... Tuy nhién chua c6 cong bd nao danh gia
ham lwong vitamin C trong nguyén liéu gdc méng tay xanh.
Vi vy, muyc tiéu caa nghién ciru nay 1a dé khao sét sy anh
huéng caa nhiét do chan va sy 1én ham lugng vitamin C
cua gbc mang tdy xanh. T d6 s€ xac dinh dugc nhiét do
chin va siy phu hop dé han ché ti da su thit thoat cua
vitamin C trong nguyén liéu. Py 1a thong s6 quan trong dé
nghién ciu va phat trién cac san pham tir gdc ming tay
xanh.

2 Giai quyét van dé

2.1 Nguyén liéu

Mang tay xanh (Asparagus officinalis L.) dugc mua tai chg
An Phii Bong quan 12, thanh ph HS Chi Minh, Viét Nam.
Nguyén liéu mang tdy dugc lya chon khdong bi hu hong,
khong bi dap nat, mau xanh ddc trung. Mang tiy xanh dem
rira, cét lay doan goc dai 5ecm. Phan gc ming tay sir dung
trong nghién ciu c6 dang hinh try dai 5.0cm + 0.3cm va
dudng kinh 0.7 £ 0.2 cm duoc cit tir nguyén lidu sau khi da
rira sach. Gc mang tay dugc dua vao nghién ciru 6 ham
4m bang 13.68 + 1.58g nudc/g chit kho). Ham lugng d6 4m
da duoc xéac dinh theo phuong phap AOAC[19].

Hinh 1 Nguyén lidu gbc mang tay xanh
st dung trong nghién cuu.

2.2 Hoa chat

2,6-diclophenolindophenol (DCPIP) nhap khau tir An .
Céc hoa chat khac nhu nudc cat (chung cit 1 lan, pH = 6,5
- 8), metaphosphoric acid, ascorbic acid (d6 tinh khiét
99.7%) ngudn géc Trung Quéc.

2.3 Qué trinh chan

Trong nghién ctu ndy, qua trinh chan nuéc dwoc khao sat.
Thi nghiém dwoc b tri anh huong cia mot nhan té. Nhiét

d6 chan khao sat 5 muc gia tri 70, 75, 80, 85 va 90°C. Mau
sau khi chan dugc Iam lanh nhanh trong nuéc lanh c6 nhiét
do khoang 5.0°C + 0.5°C. Sau d6, miu dwoc phan tich xac
dinh ham lugng vitamin C.

2.4 Qué trinh say

Qua trinh sdy d6i luu bang khong khi nong duoc khao sét.
C6 4 muc nhiét do khao sét la 50°C, 55°C, 60°C va 65°C.
Mau nguyén liéu (100g) duoc trai 1 Iép trén khay dung
mau va duoc sdy dén ham am dat 0.09 + 0.05kg nuéc/kg
chat khd. Mau siy duoc dem di phan tich xac dinh ham
lugng vitamin C.

Hinh 2 Tu sy (trai) va khay sy (phai) duoc st dung
trong nghién ctu

2.5 Xac dinh ham lugng vitamin C

Ham lwong vitamin C trong nguyén liéu va trong mau sau
mdi qua trinh chan, siy s& dwogc xac dinh theo phuong phap
chuin d6 AOAC 967.21, dua trén phan ung oxi hoa
ascrobic acid vai 2,6 — diclophenol-indophenol (DCPIP)
thanh acid dehydroascorbis va dan xuit lenco khong
mau[20]. Phan tng nay toi vu ¢ pH 3 — 4, trong méi truong
nay khi mot giot du DCPIP xanh s& lam cho dung dich
chuyén thanh mau héng.

1gram mau thi nghiém duoc nghién va trich li bang
metaphosphoric acid. 5ml dich trich duoc chuin do voi
thudc thir 2,6-dichlorophenol-indophenol (DCPIP). Piém
ding chuan do khi mot giot dw DCPIP xanh s& lam cho
dung dich chuyén thanh mau hdng trong méi truong acid
va bén trong hon 15 gidy. Dung dich indophenol duoc
chuan d6 vai dung dich ascorbic acid chuan. Ham luong
vitamin C dwogc biéu dién bang mg trén gram chat kho
(mg/g chat kho).

2.6 Xir I s6 ligu

Mai thi nghiém duoc thuc hién 13p lai 3 1an. Gia tri trung
binh va sai s6 cua két qua s& duoc tinh bang phin mém
Microsoft Excel (Microsoft Inc., Redmond, WA, USA). Su
khéc biét dang ké (p<0.05) cua dit liéu s& dugc phan tich
bing one-way ANOVA bing phian mém Statgraphics XVII
(Statpoint Technologies Inc, US).
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3 Két qua va thao luan

3.1 Ham lugng vitamin C trong nguyén liéu

Nguyén li¢u mang tdy xanh dugc phan tich ham luong
vitamin C theo chiéu dai cua nguyén liéu. Két qua cho thiy
phan ngon chira 1.845 + 0.150 (mg/g chét kho) va phan gbc
chira 1.433 + 0.118 (mg/g chat khd). Tir két qua nay cho
thay, chi tinh riéng vé& ham lugng vitamin C thi phan géc da
chira ham luong bang khoang 78% so véi phan ngon. Nhur
vay, viéc loai bo phan géc khong sir dung gay ra sy lang phi
kha 1on. Phan goc ngoai thanh phan dinh dudng con chira
ham luong chit xo cao, lién quan dén nhitng lgi ich suc
khoe ciia nguoi sir dung. Nhiéu san pham thuc pham cé thé
phat trién tir gbc méang tay xanh sau khi say kho nhu bot rau
giau chit xo, tra tai loc. ..

3.2 Anh huéng cua nhiét d6 chan dén ham lwong vitamin C
trong gdc méng tay xanh

Bang 1 Su‘ thay déi ham luong vitamin C trong gbc ming tdy
xanh khi chan ¢ nhiing nhiét 4§ khac nhau

Ham lwgng vitamin C

MAiu gc ming tay

(mg/g chit khd)
Tuoi 1.433(0.118)°
Chan &6 70°C 1.198 (0.046)°
Chan 6 75°C 1.141 (0.041)°
Chan ¢ 80°C 1.150 (0.108) "
Chan ¢ 85°C 1.088 (0.017)°
Chan ¢ 90°C 0.535 (0.019) ¢

Luu y: Két qua trinh bay dudi dang gia tri trung binh (sai s0) sau
3 lan ldp, cac ki hiéu chit giéng nhau thé hién gia tri trung binh
khong khac nhau cd nghia khi phén tich ANOVA (p<0.05)

Bang 1 thé hién sy thay d6i ham luong vitamin C & nhitng
nhiét do khac nhau. Két qua cho thdy khi ting nhiét do,
ham lugng vitamin C c6 xu huéng giam va thip nhat &
90°C (0.535 + 0.019 mg/g chat khd). Tuy nhién, khong cé
su khac biét c6 ¥ nghia cta phan tram vitamin C con lai tir
nhiét do 70°C dén 85°C khi phan tich ANOVA vai mirc y
nghia 5%. Vitamin C 13 mot chat dinh dudng can thiét ddi
V6i sirc khoe ciia con nguoi. Thanh phan héa hoc nay duoc
xem nhu 13 chat chéng oxi hoa, duoc tim thiy trong hiu hét
cac loai tréi cay va rau xanh. Vitamin C c6 tac dung ngan
ngira mot s6 bénh nhu ung thu da day, ung thu v, ung thu
da, ung thu dai tryc trang...[21]. Vitamin C bi phan hay do
phan tng oxi hoa dudi sy xdc téc cua nhiét d6, pH, nong do
oxy, anh sang, hoat tinh nuéc va chat xuc tac. Trong 4o,
nhiét do bat hoat hau hét cac vitamin C c6 trong rau ca[22].
Thanh phan vitamin C trong mAu rau trai thudng ton tai cha
yéu & dang dong phan L-ascorbic acid. Dang nay rat d&
phan hay bai enzyme thanh dehyroascorbic acid va chuyén
thanh 2,3-diketogluconoic acid[23]. Sau d6 s& bj phan huay
héa hoc thanh oxalate va L-tartaric acid[24, 25] dan dén
that thoét thanh phan vitamin C. Trong qua trinh chan, sy
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phan hay vitamin C xay ra chii yéu 1a do tac dong cua nhiét
d6 va tiép xdc véi mdi truong nuéc. Khi chan ¢ nhiét do
cao, c6 thé tat ca thanh phan L-ascorbic acid trong mang
tdy xanh bi chuyén thanh dehydroascorbic acid vi mot
nghién cuu cua tac gia Munyaka va coéng su (2010) trén
bdng cai xanh da phat hién ra hién twong nay khi chan ¢
khoang 30 — 60°C[26]. Do d6 dan dén su that thoat cua
vitamin C trong qué trinh chan. Quan st két qua Bang 1
cho thay sy thit thoat cia ham Iugng vitamin C trong
khoang nhiét d6 70°C — 85°C khdng c6 khac biét, c6 thé do
ddc diém cau tric cua nguyén liéu. Mac di gbc ming tay
xanh c6 ciu trdc cang, nhung khi chin trong nuéc & nhiét
d6 cang cao s& lam tang d6 mém trong ciu trdc cia mang
tay. Nguyén nhan do cac phan (ng thuy phan pectin ciing
nhu sy hoa tan cac phan tir pectin 1am anh huong dén thanh
té bao va Iop phién giita dan dén thay d6i do cing rau tréi
theo chiéu huéng mém di[27]. Anderson va cong su (1994)
ciing chi ra rang nhiét do cang cao thi cang pha huay cau tric
va lam mat do cang trong mo té bao thuc vat[28]. Abu-
ghannam va Crowley (2006) ciing bao cdo rang su pha hay
cAu trac dién ra manh mé& & nhiét do trén 80°C[29]. Va khi
cau tric mém di s& dan dén lam ting hiéu qua xay nghién,
trich li ham lugng vitamin C trong mau. Zheng va Lu
(2011) da chi ra c4u tric cua nguyén liéu s& anh huong 1&n
dén su thit thoét cua ascorbic acid[30]. Ngoai ra, Olivera
ciing giai thich rang do anh huéng boi nhiét do s& lam cho
mo té bao thuc vat bi pha hay, 1am anh hudng dén sy trich
li cac chat c6 trong thuc vat[31]. O nhiét do 90°C, ham
lwong vitamin C giam manh 1a do & nhiét d6 quéa cao cau
tric cua té bao mang tay bi pha hily manh dan dén su gia
tang khuéch tan vitamin C ra ngoai dung dich chan. Ngoai
ra, khi nhiét d6 qua cao ciing lam ting tc phan ng phan
hay vitamin C.

3.2 Anh huong cua nhiét 6 siy dén ham luong vitamin C
trong goc ming tay xanh

Anh huong cua nhiét do dén ham luogng vitamin C trong
gdc mang tay xanh duoc trinh bay ¢ Bang 2. Qua ting ché
d6 sdy, ham lrong cua vitamin C trong gdc mang tiy xanh
tang tr 50°C (0.126 + 0.006 mg/g chat kho) dén 60°C
(0.649 + 0.021 mg/g chat kho) va giam xudng & nhiét do
siy 65°C (0.349 + 0.041 mg/g chét khd). Ché do siy ¢ 60°C
giir lai ham leong vitamin C cao nhét trong nghién ciu nay.
Sau qua trinh chan, ham lugng vitamin C da ton that
khoang 24% so véGi nguyén lidu tuoi. Sau qué trinh sdy
vitamin C tiép tuc ton that, & ché do sdy 60°C ton that
40.35% so véi mau chan va ton that 54.71% so véi mau
tuoi. Nhu vay, qua trinh sy da lam ton that thanh phan
vitamin C c6 trong nguyén li¢u. Nhiéu nghién ctru ciing co
két qua vé viéc ton that cua vitamin C sau hoic trong suét
quéa trinh say. Theo Sokhansanji va Jayas (1995), ham
luong vitamin C c6 thé that thoat 10 dén 50% trong sudt
qué trinh say[32]. Daood va cong su (1996) di phat hién
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rang 63% ham lugng vitamin C bj that thoat khi sdy ot
chubng ¢ céac nhiét @6 phong[16]. Karina va Guillermo
(2008) di bio co rang ham lugng con lai cia 6t chudng
sau khi sdy chi khoang 12 dén 18% khi sdy & nhiét do 50 —
70°C[17]. Mana va cong sy (2012) ciing di bao cao vé su
ton thit cua okra khi say microwave 1a khoang 43 dén
63%[18].

Bang 2 Su thay dbi ham luong vitamin C trong gbc ming tiy
xanh khi say ¢ nhitng nhiét 4§ khac nhau

Miu g be ming tay Ham lwgng Yitamin C
(mg/g chat kho)
Sy ¢ 50°C 0.126 (0.006)°
Say ¢ 55°C 0.365 (0.019)°
Say ¢ 60°C 0.649 (0.021)
Say 0 65°C 0.349 (0.041)°

Luu y: Két qua trinh bay dudi dang gia tri trung binh (sai so) sau
3 1an ldp, cac ki hiéu chit giéng nhau thé hién gia tri trung binh
khong khac nhau c6 nghia khi phan tich ANOVA (p<0.05)

Sau qud trinh chan, cac enzyme trong nguyén liéu s& bi vo
hiéu hdéa hoac “ngirng hoat dong”. Khi do, su gia ting nhiét
d6 trong qué trinh sdy s& lam tang téc do oxi hda héa hoc
thanh phan vitamin C. Tuy nhién, két qua trong nghién cau
cho thiy khi tang nhiét do sdy tir 50 dén 60°C thi ham
lwong vitamin C con lai trong mau lai tang tir 0.126 + 0.006
dén 0.649 + 0.021mg/g chat khd. Két qua cho thay, thoi
gian két thic qua trinh siy c6 anh huong dén viéc giit lai
ham lugng vitamin C trong mau. Trong nghién cau nay,
qua trinh sdy s& dwoc dirng lai khi ham 4m trong mau dat
0.09 + 0.05kg nudc/kg chat khd. Nhur vay, khi tang nhiét do
sdy thi thoi gian sdy s& cang duoc rat ngin. Vi nhiét do siy
s& lam giam d6 4m tuong d6i cuia tac nhan sdy va ting nhiét
truyén vao vat lieu siy. Khi d6, 4m bén ngoai bé mat
nguyén li¢u s& c6 dong luc dé bdc hoi. Cung véi gradient
nhiét truyén tir ngodi vao va gradient 4m tir trong ra s& tao
diéu kién thuan loi cho am di chuyén tir trong tam ra bé mat

Tai liéu tham khao

vat lidu sdy va tiép tuc bdc hoi. Qué trinh khuéch tan va
chuyén pha két thac khi &p sudt hoi cua méi truong (khdng
khi néng khd) va &p suat hoi trén bé mat nguyén liéu bio
hoa. Nhiéu nghién ciru da cho thiy trong siy d6i luu, thoi
gian say sg ti 1& nghich véi nhiét do say [33,34]. Vi vay, du
tang téc do phan ung phan huay vitamin C, nhung sy gia
tang toc do sdy cao hon s& lam cho ham luong vitamin C
con lai trong mau sau khi siy nhiéu hon. Tuy nhién, khi
tang nhiét do sdy 1&n 65°C thi ham luong vitamin C sau siy
giam hon so v&i miu sdy 60°C c6 thé nguyén nhan Ia do téc
d6 phan hiy tang cao hon toc do thoat am.

4 Két luan va dé xuat

Nghién ctru da danh gia duoc gia tri s dung cua phan gbc
ming tay xanh, von Ia nguyén liéu bi bo di trong qué trinh
ché bién. Riéng ham luong vitamin C ¢ phan gbc bing
khoang 78% so vai phan ngon, va day 1a mot ngudn cung
cip chét xo quan trong kém cac loai khoang, vitamin, céc
hop chét thién nhién c6 hoat tinh chdng oxi hoa. Khi thay
dbi nhiét do chan nudc tir 70 — 90°C, ham lugng vitamin C
trong cac mau giam tir tir va mau c6 ham luong vitamin C
cao nhét con lai sau chan 1a ¢ 85°C. Trong quéa trinh séy,
vitamin C ciing bi phan hay bai qué trinh oxi hoa. Két qua
nghién ctru da phat hién méi tuong quan giita toc do thoat
am va toc do phan hity vitamin C dén ham luong vitamin C
con lai trong mau siy. Ham lwong vitamin C con lai trong
mau sdy cao nhat ¢ ché do sdy 60°C. Két qua dé tai nay sé
hd tro cho qui trinh san xuat cac san pham tir gbc ming tay
xanh nhu bt mang tdy xanh, tra thao moc tor mang tdy
xanh hodc nude ép tir mang tiy xanh.
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Effect of temperature during blanching and drying up on vitamin C content
in green asparagus root (Asparagus officinalis L.)

Nguyen Thi Van Linh", Nguyen Le Tu Uyen, Vo Tan Thanh

faculty of Chemical and Food Technology, Nguyen Tat Thanh University
ntvlinh@ntt.edu.vn

Abstract Green asparagus (Asparagus officinalis L.) is a good source of nutrients, antioxidants, phytochemicals and fiber.
However, the asparagus butt part reduced in processing contains numerous nutrients, fibers and several mineral contents.
Therefore, the recovery of green asparagus butt segments is economical and produces value-added products. Blanching and
drying are thermal processes which are very important in applications of fruits and vegetables processing. In this study,
effects of blanching and drying temperature on vitamin C content of asparagus butt were investigated. A one-factor-at-a-time
experiment was conducted, in which blanching temperature varied from 70 to 90°C and air-drying temperature varied from
50 to 60°C. Results indicated that temperatures of treatments significant affect loss of vitamin C. Blanching at 85°C and hot-
air drying at 60°C can retain highest vitamin C content in this research.

Keywords water blanching, asparagus butt segment, hot-air drying, vitamin C
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