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ABSTRACT

Orange fruits contain important natural compounds with diverse biological
activities. Developing new products, especially soft dried oragne, which can
utilize the abundant amount of orange fruit, and provides a sustainable output
for domestic production is become urgent. However, bitterness in certain
orange productions is one of the major problems of the orange processing
industry. Therefore, research to reduce the bitter taste in dried orange fruit
need to be necessary.The objectives of the study were to determine the
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Title:
Effect of pretreatments on the

quality of soft dried Sanh influence of (i) chemical type (NaOH, NasCeHsO7, NaOH + NazCeHsO7, NaCl
orange (Citrus sinensis) and Na,COs) and pretreatment method (soaking and blanching); (ii)
concentrations of chemical (0, 50, 100, 150 and 200 ppm) on the reduction
Tir khoa: of naringin content and remaining the nutritional value of soft dried Sanh
Cam sanh, naringin, sdy déo, orange. The results showed that the use of NaOH (150 ppm) as blanching
tién xir Iy solution gave the highest efficiency in reducing naringin (from 18.75 to 2.11
mg/100 g). The polyphenol and vitamin C content of sample treated with this
Keywords: condition remained at a high level, 557 mgGAE/g and 71.71 mg%,
Naringin, pretreatment, Sanh respectively.
orange, soft drying TOM TAT

Cam sanh ld nguén cung cap doi ddo hop chdt tw nhién cé hoat tinh sinh hoc
cao. Nghién ciru phat trlen cdc san pham méi, ddc biét la san pham cam sdy
déo, c6 thé tin dung nguon nguyén lieu cam sanh déi dao va cung cap dau ra
bén vitng cho san xudt trong nwée la van dé can thiét. Tuy nhién, vi dang trong
mét s6 sdn phdm ché bién tir cam la mt trong nhu’ng vin dé lon cua nganh
cong nghiép ché bién. Do vy, nghién ciru giam vi ddng trong cam sdy déo la
vdn dé can thiét. Muc tiéu ciia nghién ciru la xdc dinh anh hudng cia (i) logi
héa chat xir Iy (NaOH, NasCeHsO7, NaOH+NazCeHsO7, NaCl va NaxCOs) va
phiwong phdp tién xir Iy (ngdm trong dung dich héa chdt sau dé chan hodc
chan trong dung dich héa chdt) (ii) dnh hwéng nong do cia héa chdt xir Iy
(0, 50, 100, 150 va 200 ppm) dén kha ning giam ham heong naringin va duy
tri gid tri dinh duéng ciia san pham cam sanh sdy déo. Két qua nghién ciru
cho thdy cam sanh dwgc chan trong dung dich NaOH véi nong do 150 ppm
giup giam duoc ham lwong naringin cao (tiw 18,75 giam con 2,11 mg/100g).
Ham lwong polyphenol va vitamin C trong san pham van con duy tri ¢ mikc
cao, twong tmg la 5,57 mgGAE/g and 71,71 mg/100 g.

151



Tap chi Khoa hoc Truong Pai hoc Cén Tho

1. PAT VAN DE

Cam sanh (Citrus sinensis) 1a loai cdy an qua
quan trong va pht hop véi diéu kién tu nhién tai Viét
Nam nén dugc trong phd bién khip ba mién cua
nudc ta, dac biét 1a Bong bang séng Ctru Long. Cam
sanh 1a cdy an qua thudgc chi cam chanh, c6 gia tri
dinh dudng cao, trong thanh phan ciia né chira ham
luong cao ascorbic acid va ham lugng tuong ddi cao
mot vai hop chét flavonoid nhu hesperedin, naringin
va naringenin ¢am nhan chu yéu hoat dong chéng
oxy hoa ctia cam sanh, ngoai ra con chira nhiéu chat
khoéng, chat xo rat can thiét cho co thé (Abeysingle
etal., 2007; Alam et al., 2014). Vitamin C (ascorbic
acid) trong ho citrus, dac biét cam sanh 1a mét trong
nhiing chat dinh dudng quan trong di véi con ngudi
va su hién dién cua né c6 thé anh huong dén hoat
lyc chéng oxy héa & loai qua nay. Ham lugng
ascorbic acid trong cac san pham ché bién tir cam
quyt khac nhau khoang 300 — 450 mg/L (Lee &
Coates, 1997). Cam sanh 1a ngudn cung cap ddi dao
hop chét phenolics, dac biét 1a flavonoid vé6i hai
thanh phan chi yéu 1a hesperedin va naringin, 13 hop
chat gop phan hau hét vao hoat tinh chdng oxy hoa
cua cam. Ham luong hesperedin chiém khoang 18,5
— 38,5% trong tong sb ham luong phenolics, trong
khi d6 naringin chiém khoang 53,7% (Abeysinghe
et al., 2007). Ngoai ra, qua cam con co nhiéu tac
dung chdéng lai bénh nhu ung thu, ting cudng stc
khoe tim mach, giam huyét 4p, chéng viém (Li et
al., 2006).

Naringin c6 trong vo trang va ca dich qua cua ho
citrus. Hop chét naringin 12 hop chat gay vi dang cho
cac san pham dugc lam tir vo. Chat nay khong chi
c6 mat & cac vo qua c6 mii ma con chira trong cac
mang bao, trong mui. Khi chiu tdc dong cua mot tac
nhan nhu nhiét do hay thoi gian,...thi hai chét
neohespendose va rutin (cac chat nay khong giy
déng khi ton tai ¢ dang don 1¢) s& két hop véi nhau
tao thanh naringin gay ra vi déng (Gavish et al.,
1989). Chéit nay c¢6 nhiéu tac dung sinh hoc rit manh
nhu khang oxy hoéa, giam lipid mau (Jeon et al.,
2001) khéng ung thu va irc ché chon loc cac enzyme
chuyén hoa thudc cytochrome P450, bao gom
CYP3A4 va CYPIA2, ma c6 thé giy tuong tac
thudc-thude trong co thé (Ueng et al., 1999). Pic
biét, 1a mot trong sé 21 flavonoid cé tac dung ha
huyét ap, naringin c6 tic dung manh thir hai sau
rutin. Tuy naringin c6 tac dung dwoc Iy rét tét,
nhung khi ché bién cac san pham thuc pham tir qua
ho Citrus thi n6 lai gay ra anh huéng xau cho san
pham 13 tao ra vi déng, lam vi caa san phim khong
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dugc hai hoa, tir d6 lam giam gia tri cam quan cua
san pham.

Ngudng phat hién cta naringin trong dich qua 1a
50 mg/L (Kimball et al., 2005). Naringin tan trong
ruou, acetone va nudc nong tan t6t nhat trong nudc
& nhiét 6 75°C nhung lai tan rét it (khoang 1/2000)
& nhiét do 20°C va néng chay ¢ 171°C. Vi ding
trong nguyén liéu ¢ thé giam di dang ké khi nguyén
liéu dugc: ngam trong dung dich mudi hay phu gia
khac, chan, sir dung enzyme naringinase (Maier &
Metzler, 1967). Mit khac, cac hoat chat sinh hoc déu
nhay cam vai nhiét @6 cao va anh sang. Theo nghién
cliu ctia Bai et al. (2013), qua trinh chan véi nude
xay ra su bat hoat enzyme polyphenoloxydase, lam
giam ham lugng polyphenol. Bén canh d6, vitamin
C ciing 14 thanh phan dé bi bién ddi nhit trong cac
loai vitamin khi xu 1y nhiét (Sheetal et al., 2008),
chat nay khong nhitng d& hoa tan trong nudc ma con
bi oxy hoa nhanh, nhat 1a & nhiét d6 cao hodc moi
truong | kiém (Emese, 2008). Do vay, nghién ctru qua
trinh tién xir Iy mui cam trudc khi sdy giup giam bét
vi dang, tang gia tri cam quan, han ché ton that cac
thanh phan dinh dudng khac, dam bao chét luong
san pham la diéu can thiét.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém nghién ctu

Thuc hién nghién ctru, thu thap ) lidu tai phong
thi nghiém B6 mon Cong Nghé Thuc Pham — Khoa
Nong Nghiép, Truong Pai hoc Can Tho

2.2. Nguyén vét li¢u thi nghiém

Cam sanh thu mua ¢ dinh tai vuon thuéc tinh
Hau Giang, d6 tuoi cay tur 4:6 nam tuodi. Trai cam
dugc ‘thu hoach & d¢ tuoi thuan thuc, kich ¢& tuong
do6i dong déu, khong bi sau bénh.

2.3. Phuong phap thi nghiém

2.3.1. Qui trinh ché bién cam sanh tach mii

say déo tong quat

Cam sanh sau khi thu mua tir vuon, van chuyén
vé phong thi nghiém. Cam duoc rira voi nudc sach,
dé rao, got vo va tach 14y mui cam. Ké d6, méi cam
duoc tien xir Iy véi phu gia/hoa chat va chan giip
giamvi dang cua cam sanh, vo hoat enzyme han ché
bién d6i mau, tang gia tri cam quan cho san pham.
Sau qué trinh chan, cam duoc lam ngudi nhanh, dé
rio va ngdm trong dung dich tham thau nham tach
bot phan nude trong nguyén lidu, rat ngan thoi gian
sdy va tao cho san pham c6 mui vi dic trung. Sau
d6, cam duogc Vot ra dé réo, xép khay va sdy bang
thiét bi sdy ddi luu, nhiét do khong khi nong 1a 60°C
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dén khi do am dat 18-20%. Thanh pham sau sy
duoc lam ngudi, bao goi trong bao bi phuc hop trang
nhom trude khi phén tich cac chi ti€u chat luong san
pham.

2.3.2. Bo tri thi nghiém

Thi nghiém dugc b tri trong phong thi nghiém,
hoan toan ngdu nhién. Moi thi nghiém dwoc lap lai
ba lan. Thong so0 t0i wu cua thi nghiém trudc dugce
st dung cho thi nghiém sau.

a. Phan tich thanh phan héa Iy nguyén lidu

Xac dinh thanh phan héa 1y cta trai cam sanh
bao gdm d am, xac dinh bang phuong phép sdy &
105°C dén khéi luwong khong ddi (TCVN
1867:2001); ham lugng chat kho hoa tan, do bang
chiét quang ké cam tay 0-32 °Bx (ATAGO, Nhat)
theo phuong phap cia AOAC 932.12 (AOAC.
2012); ham luong acid téng sb, chuan do bang
NaOH 0,1 N v&i chét chi thi mau phenolphtalein
(TCVN 4589:1988); ham lwong vitamin C, chuan do
theo phuong phap Iod (Science Outreach,
University of Canterbury, 2020); ham luogng
polyphenol tong sb, xac dinh theo phuwong phap
Folin — Ciocateu bing may quang phé UV
(Singleton et al., 1999); ham luong flavonoid tong
sd, do bang may quang phd UV (Zhu et al., 2010);
ham lugng naringin, sir dung phuong phap do do
hip thu & budc song 420 nm theo Davis (1947).

b. Khdo sat anh huong logi phu gia/héa chat
va phuong phdp tién xar Iy dén kha nang khu dang
va chat heong Ciia cam sanh tach mii sdy déo

Muc dich cua thi nghiém nay giup xac dinh dugc
loai phy gia/hoa chit va phwong phap tién xir ly
thich hop giap giam vi dang mui cam dong thoi han
ché sy mét thanh phan gia tri dinh dudng cda san
phdm cam tach mai sdy déo.

Thi nghiém dwoc b tri ngau nhién véi 2 nhan t6
va 1ap lai 3 lan, nhan t thay ddi 1a v6i cac loai phy
gia/hda chat khir dang: NaOH 100 ppm, NasCsHs0
0,5%, NaOH 100 ppm + NasCsHsO7 0,5%, NaCl
15% va NapCOs 0,2%. Cam dugc xi 1y 1an luot véi
cac loai phu gia/hda chat nay bang 2 cach: (i) chan
véi dung dich phu gia ¢ nhiét do 85°C trong thoi
gian 1 phut va (ii) ngdm véi dung dich phu gia trong
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thoi gian 1 gio, sau d6 chan véi nude nhiét ¢6 85°C
trong thoi gian 1 phat.

Chi tiéu theo d&i: ham luwong naringin,
polyphenol tdng sd, flavonoid tong sd,vitamin C cua
san pham duoc xac dinh theo phuong phap nhu da
trinh bay trong muc 2.3.2a.

¢. Khdo sdt anh hirong cia nong do phu
gia/héa chat chon lya tir ket qua thi nghiém muc
dén kha nang khir ding va chat long san pham
cam sanh tach miii sdy déo

Muc dich cua thi nghiém nay 1a xac dinh nong
d6 phu gia/héa chat xir Iy thich hop (chon lya tir két
Qua tdi vu thi nghiém 1) giup khir déng tot ma van
duy tri thanh phan gia tri dinh dudng va cam quan
cua san pham.

Thi nghiém duoc b tri ngglu nhién vai 1 nhéan t6
va lap lai 3 lan, voi cac mirc nong d6 phu gla/hoa
chatxtr 1y thay doi véi 5 mic nong do va mau ddi
chung.

Chi tiéu theo ddi: ham luwgng naringin,
polyphenol tong sd, flavonoid téng sd, vitamin C va
mau sic san pham dugc xac dinh theo phwong phap
nhu di trinh bay trong muc 2.3.2a. Chi tiéu cam
quan san pham duoc danh gia theo phuong phap mé
ta.
2.4. Phwong phap xir Iy sb liéu

Két qua dugc xu 1y theo  phuong phép phén tinh
phuong sai (ANOVA) va kiém dinh LSD dé két luan
vé sy sai khéc giita trung binh cac nghiém thirc bang
chuong trinh STATGRAPHICS Centurion XV.1.
D) thi duge xay dung bang chuong trinh Microsoft
Excel 2007.

3. KET QUA VA THAO LUAN
3.1. Thanh phén héa Iy nguyén liéu trai cam
sanh

Thanh phan hoéa 1y trong nguyén liéu 1a mot
trong nhirng yéu té anh huong dén qué trinh ché bién
va bao quan. Vi vay, phan tich nhitng thanh phan c6
trong nguyén liéu dé 1am co s¢ xac dinh cac théng
s6 thich hop trong qui trinh ché bién, giup han ché
ton that chat dinh dudng, dam bao chat lugng san
pham.
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Bang 1. Thanh phan héa Iy ciia nguyén li¢u cam sanh
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Thanh phin Pon vi Ham lwgng (CBU)* Ham lwong (CBK)*
Do am % 87,86+0,8

°Bx % 8,56+0,61 70,51+0,61
Acid téng s6 % 0,43+0,06 3,54+0,06
Vitamin C mg% 31,2+1,71 257+1,71
Polyphenol tong s6 (mgGAE/q) 3,5440,03 29,19+0,64
Naringin mg% 2,27+0,08 18,75+0,35
Flavonoid tong s6 mgQE/g 0,1440,04 1,15+0,48

Ghi chii: * Két qua trung binh ciia 3 lan lap lgi

Sai 56 thé hién trong bang la dé léch chudn (STD) ciia gid tri trung binh

Két qua phan tich thanh phan héa 1y nguyén lidu
trai cam sanh dugc trinh bay & Bang 1 cho thiy cam
sanh 1a loai tréi cay cé chura ham lugng nudc cao
(87,86+0,8%). Do vay, can co bién phap ché bién dé
giam do am trai cam sanh, gitip kéo dai thoi gian bao
quén Bén canh do, trai cam sanh c6 chira °Bx tuong
ddi thap (8,5610,61% CBU). Do vay, dé giup cho
san pham say déo c6 vi phu hop v6i yéu cau cam
guan ctia ngudi tiéu dung, can ngdm cam trong dung
dich duong Vvéi ti 1¢ thich hop trude khi siy. Dong
thoi, qué trinh ngdm dudng gitp tao Su chénh 1éch
ap suat tham thau gitra nguyén liéu va dung dich, tao
diéu kién tach bt mot phén nudc trong nguyén liéu,
giup rat ngan thoi gian sdy. Tuy nhién, ham luong
acid tong s trong trai cam sanh chiém ti I¢ cao
(3,54+0,06% CBK). Trai cam sanh thudc nhom trai
cdy chira nhiéu dinh dudng tét cho stc khoe trong
d6 ham luong vitamin C chiém ti 1& cao (257+1,71
mg% CBK). Ngoai ra, trong cam sanh con chira chat
c6 hoat tinh sinh hoc cao la polyphenol v6i ham
lugng trung binh 29,19 mgGAE/gCBK, flavonoid
véi ham lugng trung binh 1a 1,15+0,48 mgQE/qg.
Dic biét naringin 1a thanh phan thudc nhom
flavonoid chiém 18,75+0,35 mg%, day la thanh
phan gy vi déng chinh cho san pham. Vi vay trong
ché bién can chii ¥ loai bo thanh phan nay dé cai
thién va nang cao chat lugng cho san pham.

3.2. Anh hwéng ciia loai phu gia sir dung va
phwong phap tién xir Iy dén chat lwong
ciia san phAm cam sanh tich miii sy
déo

Phuong phép tién xir 1y va loai phu gia sir dung
¢6 nhitng anh huong dén chit lugng san phim cam
sanh tach mai sdy déo. Két qua dugc trinh bay &
Hinh 1, 2,3 va 4.
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Trong qua, naringin nhu la mét glycoside
flavonoid, 1a thanh phan déng chinh ctua mot s6 loai
trai cay ho cam quyt (Kimball, 1991) trong dé ¢
cam sanh nén san pham ¢6 vi dang nhiéu hay it do
naringin quyét dinh. Két qua anh huong cua loai phu
gia va phuong phap tién xu 1y dén ham luong
naringin trong san pham cam sanh tach mui say déo
thé hién ¢ Hinh 1. Két qua cho thay khi xir Iy cam
sanh véi cac loai phy gia va phuong phép tién xir 1y
khac nhau ¢ anh huong dén kha ning loai naringin
trong mai cam. Trong d6, phuong phap chan trong
dung dich gitp giam ham lwong naringin tt hon
phuong phép ngam, sau d6 chan trong nudc. Mot s6
hop chat flavonoid bi khuéch tan vao nuéc va bi
phan huy bai nhiét do (Faller & Fialho, 2009).
Naringin 1a mot hop chét glucoside thugc nhom tan
trong nudc caa flavonoid. Khi gia nhiét ¢ nhiét do
cao thi hop chat nay s& bi thiy phan thanh duong
glucose, duong rhamnose. Trong nudc nong dudi
tac dung cua nhiét, sw chuyén dong cua cac phan tir
nudc tang 1én lam giam sy twong tac cua ching véi
nguyén liéu vén duya vao lién két hydro. Do d6, kha
nang tiép xtc véi nudc cua cac glucoside ting, do
hoa tan cta cac glucoside vao nudc ciing tang 1én.
Vi vay khi chan cam trong dung dich & nhiét d6 cao
lam gia tang toc d6 hoa tan cua naringin vao trong
dung dich nudc chan, dong thoi chan trong dung
dich tao méi truong thau thau cao lam ciu tric té
bao bi pha v& hop chét naringin theo nudc ra ngoai
dung dich chan. So sanh loai phu gia xir 1y dén ham
lugng naringin trong san pham, két qua cho thay
mau chan trong dung dich NaOH c6 ham luong
naringin con lai thip nhét so véi khi xir Iy v6i cac
loai phu gia khac.
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Naringin (mg%CBK)
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NaOH NazCe¢H507

B Ngam trong dung dich va chan vdéi nuoc

NaOH +

NaCl Na:COs

Naz;CsH507
Loai phu gia

Chan trong dung dich

Hinh 1. Anh hwéng cia loai phu gia va phwong phap tién Xir ly dén ham lrgng naringin trong san
phiam cam sanh tach mii say déo

Ghi chii: sai s6 thé hién & so do hinh cdt la dg léch chudn (STD) cua gia tri trung binh

Polyphenol(mgGAE/gCBK)

NaOH

NaizCe¢Hs07

8 Ngam trong dung dich va chan véi nude

NaOH +

NaCl Na:CO3

NazCsHsO
Loai phu gia

Chan trong dung dich

Hinh 2. Anh hwéng cia loai phu gia va phuong phap tién Xu ly dén ham lwgng polyphenol cia san
phdm cam sanh tach mui sdy déo

Ghi chii: sai s6 thé hién & so dé hinh cét la dé léch chudn (STD) cua gia tri trung binh

Hinh 2 cho thay loai phu gia str dungva phuong
phép tién xir 1y c6 anh huong dén ham luwong
poyphenol cua san pham tinh theo cin ban kho. Cu
thé, mau chan trong dung dich NaOH ¢6 ham luong
polyphenol duy tri cao hon (5,57 mgGAE/g) so voi
mau ngam trong dung dich NaOH két hop chan voi
nu6e (4,79 mgGAE/g) so véi phuong phap chan
trong dung dich (4,28 mgGAE/g). So sanh céc loai
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phu gia sir dung thi mau xtr 1y v6i NaOH va NaCl
duy tri ham lugng polyphenol cao hon so véi cac
mau khac, ham lugng polyphenol twong tng la 5,57
va 5,27 mgGAE/g) va thap nhat & mau chan trong
dung dich Na2COs3 (3,85 mgGAE/g). Cac hoat chat
sinh hoc nay hoa tan trong nudc va nhay cam véi
nhiét d6 cao, anh sang, day ciing la nguyén nhan lam
suy giam ham lugng polyphenol trong san pham.
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Theo Bai et al. (2013), qu4 trinh chan véi nuée co
xay ra su bat hoat enzyme polyphenoloxydase, lam
han ché sy giam ham lugng polyphenol. Tuy nhién,
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01
00
00
00
00
00

Flavonoid (mgQE/gCBK)
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¢ nhiét do thich hop lam cho pholyphenol hoa tan
tot hon. Nap,COs tan trong nudce sinh ra nhiét tao diéu
kién cho polyphenol mat mat nhi€u hon.

NaOH

@ Ngam trong dung dich va chan v6i nude

Nas;CsHs0; NaOH +
NazCsHsO7

Loai phu gia

NaCl Na:COs

Chén trong dung dich

Hinh 3. Anh hwéng cia loai phu gia va phwong phap tién xir Iy dén ham hrgng flavonoid cia san
pham mui cam sanh say déo

Ghi chii: sai s6 thé hién 6 so d6 hinh cét la dé 1éch chudn (STD) cua gia tri trung binh

Hinh 3 cho thiy phuong phép tién xi 1y va loai
phu gia khong c6 anh huong dang ké dén ham lugng
flavonoid cua san pham (tinh theo can ban kho),
ngoai trir mau xur 1y véi NaOH va natri citrat. Ham
luong flavonoid khi xir Iy bang phuong phap chan
trong dung dich NaOH (0,49 mgQE/g) thap hon so
V&1 phuong phap ngam trong dung dich NaOH sau
d6 chan véi nuée (0,58 mgQE/g). Khi thay d6i cac
phu gia khao sat, ham luong flavonoid khong c6 su
thay ddi nhiéu, dao dong tir 0,5 mgQE/g dén 0,67
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mgQE/g. Cac flavonoid c6 nhiéu nhém -OH nén d&
tan trong kiém lodng va céc flavonoid glycoside con
tan dugc trong dung dich Na;COs, NaHCOs3 (do ¢6
tinh acid) va cac dung méi phan cuc. Theo Ozogul
et al. (2015) va Karabagias et al. (2011),cac
flavonoid glycoside thuong dé tan trong cac dung
mdi phan cuc. Pong thoi khi xtr Iy trong dung dich
tham thau trong thoi gian dai, flavonoid s& di chuyén
ra dung dich cung voéi viéc xu ly ¢ nhiét do cao
(chan) ciing gop phan lam giam flavonoid san pham.

TR

Vitamin C (mg%CBK)

NaOH NazCsHs07

NaOH +
Na:CsHs07

@Ngam trong dung dich va chan véi nude

NaCl

NaxCOs:

Chan trong dung dich

Hinh 4. Anh hwéng cia loai phu gia va phwong phap tién xir Iy dén ham lrgng vitamin C cia san
pham cam sanh tach mii sy déo

Ghi chii: sai s6 thé hién ¢ so d6 hinh cét la dg léch chudn (STD) ciia gid tri trung binh
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Hinh 4 cho thdy cac phu gia sir dung va phuong
phap tién xir 1y ¢6 anh hudng dén ham luong vitamin
C ctia san pham sau khi Say V6i phuong phap ngam
trong dung dich sau d6 chan véi nudc, mau dugc Xir
1y v&i NaCl c¢6 ham lugng vitamin C cao nhét (71,67
mg/100 g) va thap nhat 1a mau xtr 1y véi NaOH 100
ppm két hop NasCsHs07 0,5% (58,41 mg/100 g).
Trong phuong php chan voi dung dich, ham luong
VItamln C cao nhat va thap nhat twong &g Véi cac
mau duoc xir Iy bang NaOH 100 ppm va NazCeHsO7
0,5% lan luot 1a 71,17 mg/100 g va 60,50 mg/100 g.

Vitamin C dé& bi bién d6i nhét trong cac loai
vitamin khi xir Iy nhiét (Sheetal et al., 2008), chét
nay khong nhirng dé hoa tan trong nudc ma con bi
oxy hoa nhanh, nhat 13 & nhiét d6 cao hoic moi
truong kiém (Emese, 2008). Vi vay khi xir Iy ngam
va chan trong cac dung dich phu gia, ham luong
vitamin C cua san pham sau khi siy giam dang ké
$0 V&i nguyén liéu dau. Do vitamin C rat dé tan trong

4

] %]

Naringin (mg%CBK)
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nu6e nén khi ngam 1 gio trong dung dich — chan 1
phiit v6i nude thi né s& giam nhiéu hon khi chi chan
mau trong dung dich & thoi gian 1 phat. Theo nghién
ciu cua Santos & Silva (2008) trén chip khoai tay,
vitamin C ¢6 thé giam dén 68% khi ngam — chan ¢
80°C trong 30 phut.

Céc két qua phan tich cho thiy cam sanh sdy déo
dugc tién xir 1y bang cach chan véi dung dich NaOH
gitip giam dang ké vi dang trong san pham ma van
duy tri ham lwgng polyphenol, flavonoid va vitamin
C & muc cao.

3.3. Anh hwéng cia ndng dd NaOH xir Iy dén

kha ning khir ding va chit lwgng ciia san
phAm cam sanh tach mii sy déo

Két qua anh huong cua nong do NaOH trong
nudc chan dén ham lugng naringin trong san pham
duogc trinh bay & Hinh 5.

D6i chu‘ng

Nong do NaOH (ppm)

Hinh 5. Anh hwéng cia ndng d6 NaOH trong nwéc chan dén ham lweng naringin cia san phim

Ghi chii: sai s6 thé hién ¢ so do hinh gt la ¢ léch chuan (STD) ciia gid tri trung binh Mdu doi chimg la mdu chan véi

nuwoc

Hinh 5 cho thiy ndng d6 NaOH xt 1y ¢ anh
huong dén ham lugng naringin ciia san pham, khac
biét c6 y nghia thong ké (p< 0,05). Khi nong d¢
NaOH trong nuéc chan ting, ham lugng naringin
giam. Cu thé, ham lugng naringin cao nhat khi chi
chan véi nuée 1a 3,13 mg% CBK va ham luong
naringin giam dan khi xu 1y véi dung dich NaOH c6
nong do cang cao; tuy nhién, ham lugng naringin
trong mau xir Iy & nong do 200 ppm 1a 2,02 mg%
giam rét it, khac biét khong c6 ¥ nghia théng ké
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(p>0,05) so véi mau xir 1y voi ndng do 150 ppm
(2,09 mg%). Naringin bi hoa tan dé dang trong dung
dich kiém (Tran Thi Binh va ctv., 2012), do do khi
nong d6 NaOH tang thi ham luong naringin trong
san pham giam. Do khi ting nong d6 NaOH cao dé
khtr naringin dén mét giGi han, luc nay ham lugng
naringin trong san pham con lai rat it thi ham lugng
naringin s& khong con giam dang ké va hiéu suat khir
dang khong con higu qua tot nhu lac dau.
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Polyphenol (mgGAE/g CBK)

Péi chimg

a a a
I I I h
50 150 200

Néng @6 NaOH (ppm)

Hinh 6. Két qué énh huéng ciia nong d) NaOH trong nwéc chan dén ham lwgng polyphenol ciia sin
pham

Ghi chil: sai s6 thé hién ¢ so do hinh cét la do léch chudn (STD) cia gid tri trung binh Mdu doi chieng Id mdu chan véi

nuoc

Hinh 6 cho thiy ndng d6 NaOH xu 1y ¢ anh
huéng dén ham lwong polyphenol cua san phdm va
c6 su khac biét ¥ nghia thong ké gitra cac nong do
(p < 0,05). Nong d6 NaOH cang tang thi ham luong
polyphenol s& cang giam. Cu thé, khi ting ndng do
NaOH xir Iy tir 0 dén 200 ppm, ham lugng
polyphenol ciing giam dan tir 5,15 mgGAE/g xudng
con 4,59 mgGAE/g.

Quié trinh chan ¢6 thé thay doi mau sic, Ciu tric
va ham lugng chat dinh dudng (polyphenol) trong

80

(=)
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] =
= ]
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Vitamin C (mg/100gCBK)

nguyén liéu (Kidmose et al., 1999). Do qua trinh
chan (xir Iy nhiét d6 cao) lam tang d6 hoa tan dan
dén mat ham luong polyphenol dang ké, dong thoi
khi chan & nhiét d6 cao thi sy pha hong té bao chat,
giai phong nhom chat phenolics gdy ra cac ton thét.
Cung véi viéc tang ndng dd6 NaOH trong dung dich
chan 1am cho cau triac nguyén lidu thay ddi ciing 1a
nguyén nhan lam cho chat dinh dudng (polyphenol)
cang dé dang thoat ra ngoai dung dich.

Dbi chu‘ng 5

100

Nong do NaOH (ppm)

Hinh 7. Anh hwéng cia nong d NaOH trong nuwéc chan dén ham lwgng vitamin C ciia san pham

Ghi chii: sai s6 thé hién & so' @6 hinh cét la dg léch chudn (STD) ciia gid tri trung binh Méu déi chitng la mdu chdn véi

nuwoc
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Hinh 7 cho thiy nong d¢6 NaOH xu 1y ¢ anh
huong dén ham lugng vitamin C ciia san pham, khac
biét c6 ¥ nghia thong ké véi mau xur 1y & nong do
200 ppm (p < 0,05). Ham luong vitamin C giam
khong nhiéu khi tang nong do NaOH, tuy nhién &
mau xir 1y v6i nong do 150 ppm c6 sy ting ham
lugng vitamin C (71,03 mg/g CBK). O mau ddi
ching, ham luong vitamin C thap nhat nhat (53,50
mg/g CBK). pH téi wu chosy 6n dinh cua acid
ascobic 13 & trén 6 nhung dudi 7 (Rahman et al.,
1964). Nudc str dung trong dung dich chan c6 gia tri
pH trung tinh nén khi nong d6 NaOH xir 1y thap
khong anh huong nhiéu dén vitamin C cua san
pham, nhung khi ting ndong ¢6 NaOH qué cao pH
cua dung dich xir 1y tang dan dén giam ham luong
vitamin C trong san pham.

Bang 2 cho thay chit lugng cam quan vé mau
sic, cdu trac, vi bi anh huong boi ndng d6 NaOH
trong dung dich nudc chan. Nong d¢6 NaOH cao
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(100-200 ppm) gitp san pham co mau vang sang,
khéac biét co6 y nghia thong ké so voi miu ddi ching
va xir Iy véi NaOH nong d6 50 ppm. Tuy nhién khi
Xu 1y cam trong dung dich nudc chan ¢6 nong do
200 ppm c6 diém cam quan Cau truc thip, khac biét
¢6 y nghia théng ké so v6i mau xu 1y véi NaOH
nong d6 100 va 150 ppm. Nguyén nhan co thé do
nong ¢6 NaOH cao tao ra dung dich kiém manh va
giai phong nhiét dé dang pha huy té bao chat cua
nguyén liéu lam cho nué6c trong nguyén liéu thoat
ra, khi siy cting ché do, san pham ¢6 cau trac kho
cing, it deo anh hudng dén diém cam quan. Vé vi,
xir Iy cam v&i ndng d6 cao cho gia tri cam quan cang
cao, do ham lugng naringin trong nguyén li¢u dugc
loai bo nhiéu, san pham giam vi the dang, dwoc cac
cam quan vién danh gia cao. Két qua nghién ctru cua
Tran Thi Dinh va ctv. (2012) trén budi ciing cho két
qua tuong tu, vi ding cia nguyén liéu giam rd rét
khi ting nong d6 NaOH chan.

Bang 2. Anh hwéng ciia nong dd phu gia xir Iy dén chat lweng cam quan caa san pham cam sanh tach

mui say déo

Nong d9 NaOH Piém danh gii cim quan
(ppm) Mau sic CAu tric Mui Vi
Déi chimg 3,42+0,412 4,004+0,18? 3,744+0,25™ 2,91+0,26%
50 3,91+0,24° 4,18+0,18%® 3,861+0,38™ 3,23+0,25%
100 4,2140,18° 4,55+0,14° 4,13+0,11™ 4,35+0,16°
150 4,30+0,38° 4,64+0,21° 4,2040,26 ™ 4,38+0,34°
200 4,42+0,26° 3,98+0,25% 3,86+0,36™ 4,38+0,14°

Trong cting mot Cot, cdc gid tri ¢6 chiv cdi theo sau giong nhau thi khéc biét khéng c6 y nghia thong kéé mirc 5%; ns:

Khdc biét khong cé ¥ nghia thong ké (p> 0,05)
*Mdu déi chirng Id mau chan véi nudéc

Trai cam sanh co thanh phan gia tri dinh dudng
cao, dac biét naringin c6 tac dung dugc ly rat tot.
Tuy nhién, naringin tao vi ding lam giam gié tri cam
quan cho san pham. Bé khir bét vi dang trong qua
trinh ché bién san phim cam sanh tach mui sdy déo,
cam sau khi dwgc tach muai, chan véi dung dich
NaOH ndng 150 ppm gitip giam vi déng cua san
pham, cac thanh phan polyphenol, flavonoid va
vitamin C trong san pham van con duy tri t6t, san
pham dat gia tri cam quan cao.
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