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Processing candied orange slices is one of the basic measures to help
prolong the shelf life of products compared to raw oranges. The
purpose of this study is to create candied orange slice products from
chanh orange with good nutritional and organoleptic value,
contributing to diversifying jam products in the market and increasing
income for orange growers. In this study, chanh oranges were sliced
and de-bittered with salt water at a concentration of 0 - 7.5%, then
mixed with sugar at the rate of 1.5 - 2.5/1.0 by weight. The semi-
finished product was further dried at 40 — 50 °C to the required
humidity. Results showed that the bitter elimination method by
soaking fresh orange slices in 5% salt-water, the ratio of mixing
orange and sugar 2,0/1,0 by weight, the drying temperature at 45 °C
for 22 hours gave the best product quality. The final product had a
characteristic light yellow color and the aroma of fruit peel oil. After 6
months, candied orange slices stored at 20 — 25 °C still gave good
quality and high nutritional value shown in the moisture content
(18.85%), total soluble solid (69.40%), total sugar content (58.20%),
vitamin C (16.85 mg%), total organic acid (164.35 mg%) as product
quality requirements.
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Ché bién mut cam say 1a mot trong nhitng bién phap co ban gitp kéo
dai thoi gian ton trir ciia san pham so véi cam tuoi nguyén liéu. Muc
dich cua nghién ctiu nay 1a tao san pham mut cam tur nguyen liéu cam
chanh cé gla tri dinh dudng va gié tri cam quan tdt, gép phan da dang
hoa san pham mut sy trén thi truong va ting thu nhap cho nguoi trong
cam. Trong nghién ciru ndy, cam chanh dugc thai lat va khir dang bang
nuéc mudi & ndng do 0 - 7,5%, sau d6 phdi tron véi duong véi ty 18
1,5 - 2,5/1,0 theo khéi lugng, ban thanh phim tiép tuc dugc siy & nhiét
d6 40 — 50 °C t6i d6 4m yéu cau. Két qua nghién ciru cho thiy, nong do
mudi khir ding 5,0%, ty 1& phdi tron cam/dwong la 2,0/1,0 theo khéi
lwong, nhiét d6 siy ban thanh pham & 45 °C trong thoi gian 22h cho
chat lugng san pham tét nhat. Mt cam tao ra c6 vi the nhe, mau vang
dic trung va c6 huong thom cua tinh dau vo qua. San pham mut cam
sdy sau 6 thang ton trir ¢ nhiét do 20 — 25 °C van c6 chét lugng tot va
gia tri dinh dudng cao, thé hién ¢ do am san pham (18,85%), ham
lugng chét kho hoa tan (69,40%), ham lugng dudng tong s6 (58,20%),
vitamin C (16,85 mg%), acid hiru co tong so (164,35 mg%), dam bdo
yéu cau chat lugng cua san pham.
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1. Pat van dé

Viét Nam nam trong khu vuc nhiét doi gié moa véi bén mua khé tach biét va duoc phan hoa
ro rét thanh hai mua mua va kho. Khi hau nay rat thich hop véi nhiéu loai cay an qua khac nhau
tuy vao Vung mién nhu: vai, mit, bo, cam, quyt, tio, sau riéng... Trong d6, nhom trai ciy ho cam
quyt duoc trong va thuong mai khip ca nudc va hinh thanh nhitng ving chuyén canh nhu cam
duong canh (Ha Noi, Hung Yén), cam sanh (Tuyén Quang, Ha Giang...), cam Vinh (Vinh, Ha
Giang, Bic Giang)... Qua cam cung cap c4c chat dinh dudng thiét yéu cho qua trinh sinh truéng
clia co thé, ting cuong hé théng mién dich va phong ngira mét s6 bénh nhu tim mach, huyét ap
va dot quy,... [1]-[3]. Tuy nhién, qua cam tuoi rat d& bi ton that trong qué trinh van chuyén va bao
quan do cac hoat dong sinh ly, sinh hoa va vi sinh vat... Thong thuong, ty ¢ ton that sau thu
hoach cia cam twong dbi I6n tir 20 - 30% va c6 xu huéng tang Ién trong qua trinh phén phdi va
ton trix [4], [5]. Do do, viéc ung dung cac ky thuat bao quan ché bién san pham, bao gom lam mut
say nham giam ton that vé chat luong, tan dung ngudn nguyén liéu du thira 12 viéc 1am rat can
thiét [6]-[8].

Trén thi treong hién nay c6 rat nhiéu loai san pham lam tir cam duogc tin dung nhu: keo cam,
nude cam, rugu cam... Tuy nhién, cam théi lat siy 1a san pham van chua duoc tim hiéu va nghién
ctru sau do do kho cua qua trinh san xuat san pham tir khau ché bién nguyén liéu dén céc cong
doan khir ding va hoan thién san pham. San pham muat cam sdy ndi bat ¢ vi the cua vo cam, vi
ngot va huong thom dic trung cua tép cam va c6 sy bd sung thém duwong va mat ong gidp lam
hoan thién huong vi san pham ma dam bao an toan sirc khoe cho con ngudi, nang cao gia tri cua
san pham. Ché bién mut sdy 1a mot trong nhitng bién phap co ban dé kéo dai thoi gian bao
quan san pham so voi cam tuoi nguyén liéu. Tuy nhién, viéc sir dung nhiét d¢ cao trong san XUt
lam giam dang ké cac dac tinh cam quan va dinh dudng cua san pham trong qua trinh bao quan
[9]. Trén thé gigi, mat qua sdy duogc ing dung trong san XUt va thuorng mai vai cac nguyén liéu
nhu déu tdy, dira, du du... nhung cdc san pham vé mut cam sy c6 rét it va chua c6 nghién ctu
cu thé vé san xuat mat cam say theo quy mo san XUat.

Muc dich caa nghién ciru ndy 1a ché bién san pham mut cam say tir nguyén liéu cam chanh cé
gia tri dinh dudng va gia tri cam quan tét, gop phan da dang hda san pham mut sy trén thi
truong va ting thu nhap cho nguoi tréng cam.

2. Vit li¢u va phwong phap nghién ciu
2.1. Vat ligu nghién cizu

Nguyén liéu cam chanh dat do chin ky thuat dic trung khi vo qua chuyén tir vang xanh sang
vang. Qua khong bi thdi hong, dap nat va c6 mui thom ty nhién. Cam duoc rira sach, dé rao va théi
thanh ting 14t ngang qua c6 do day tir 5 - 7 mm va loai bo hat. Buong vang tinh khiét san xuét tai
Cong ty C6 phan mia dudng Lam Son, dam bao chit lugng theo TCVN 6958:2001 [10]. Mudi tinh
san xuat tai Cong ty C6 phan mudi Bac Liéu, dam bao chat luong theo TCVN 9639:2013 [11].

Céc thi nghiém duoc thuc hién tai Khoa Cong nghé Sinh hoc va Cong nghé Thuc pham,
Truong Dai hoc Nong Ldm — Dai hoc Thai Nguyén.

2.2. Phwong phap nghién curu

Dé tai gom 3 thi nghiém nghién cau khac nhau, mdi thi nghiém va cong thic trong d6 dugc
nhac lai 3 1an, khoi lugng cam thi nghiém 1a 10 kg cho mdi lan I3p. Cac thi nghiém (TN) gom:
TN1 (ndng do muol khtr ddng: 0 - 7,5%), TN2 (ty 1& cam/dudng theo khéi lwong: 1,5 - 2,5/1,0),
TN3 (nhigt do sdy: 40 — 50 °C). Céc thi nghiém tir TN1 - TN3 dwoc danh gia cam quan dé lya
chon thong s6 thi nghiém phu hop sir dung cho thi nghiém tiép theo trong nghién cau. San pham
mut cam say dugc xac dinh thém cac chi tiéu Chat lwong nhu d6 4m, ham luong chat khd hoa tan,
ham luong duong téng sb, acid hiru co téng sb va vitamin C ngay sau san xuét, sau 3 thang va 6
thang ton trit & diéu kién nhiét ¢o phong 20 — 25 °C.
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Phuong phap xic dinh d6 am bang siy dén khdi lwong khong d6i theo TCVN 10788:2015
[12], x4c dinh ham lwong chat kho hoa tan bang chiét quang ké cam tay theo TCVN 4414 — 1987
[13], x4c dinh ham luwong dudng tong sé theo phuong phap Bertrand TCVN 4074-2009 [14], x4c
dinh acid hiru co tong sé theo TCVN 4589:1988 [15], xac dinh ham lugng vitamin C théng qua
oxi hoa vei dung dich iod va chi thi tinh bét [16].

Chat luong cam guan cua mut cam say trong qua trinh thyc hién thi nghiém va san XUt san
pham duoc danh gia bang phuong phap cho dlem theo TCVN 3215-79 [17]. Tiéu chuan nay ap
dung trong kiém tra bon chi tiéu chat luong gom mau sac, mai, vi va trang théi, sir dung hé diém
20 xay dung trén mot thang diém thong nhat 6 bac 5 diém (tir 0 dén 5) véi diém 5 1a cao nhat cho
mat chi tiéu va 0 biéu thi san pham bi hong.

Tat ca so lidu thi nghiém déu dugc tong hop va xu ly thong ké bang chuong trinh Microsoft
Excel 2010 va phan mém SPSS 20.0.

3. Két qua va ban luan
3.1. Anh hwéng ciia néng dé muoi khir ding téi chat lwong sdn pham

D tao ra mot san pham vira dap img dugc nhu cau cia thj truong vira mang lai higu qua kinh
té cho con ngudi can xac dinh dugc ty 16 phéi tron nguyén liéu thich hop. Thi nghi¢m nghién ctu
anh hudng cua bién phap khir dang vo cam, chung t6i da sir dung nuwéc mudi & cac nong do khac
nhau dé thuc hién, cu thé: 0%, 2,5%, 5,0% va 7,5%. Mudi an duoc hda tan véi nudc sach & cac
nong do khac nhau dé thyc hién thi nghiém. Thoi gian ngdm cam véi nuéc mudi trong 10h, cac
thong sé khéc & cung diéu kién. Két qua danh gia cam quan dugc trinh bay ¢ bang 1.

Bang 1. Anh hweng cia nong dé muoi khir dang téi chdt leong cam quan cua san pham
Piém chat lwgng

Céng

thite % muobi Mau  Mui Vi Trang thai Piém trung binh Xép loai
CT1 0,0 3,12 3,32 3,42 3,42 13,26 Trung binh
CT2 2,5 3,52 3,52 3,52 3,52 14,00 Trung binh
CT3 50 4,2° 4,30 44b 4,6° 17,54 Kha
CT4 7,5 4,1° 420 42b 4,12 16,62 Kha

(Ghi chii: Trén ciing mt cot, gid tri mang cing chit s6 mii thi khong khdc nhau & mire ¥ nghia a = 0,05)

Qua bang 1 cho thdy anh huéng cua bién phap khir dang c6 anh huong rat 16n dén mui va vi
cuia mut cam say. Vi ty 1 mudi tir 0 - 2,5%, mit cam c6 vi dang manh. Khi sir dung dung dich
muo1 7,5% dé ngam, cam thanh pham it the nhat. Tuy nhién, vi ciia san pham bi &t boi vi man cua
mudi va c6 hién tuong cam bi mém, nat. O CT3 véi ty I¢ 5,0%, cam ¢4 vi hoi the, cho mau S4C VA
mui huong dic trung cua san pham. Két qua danh gia xép loai cia ban thanh pham dat loai kha.
Nhu vay, ndng d6 dung dich mudi dé khir dang cam 1a 5,0% trong 10h la thich hop nhat va duoc
sir dung dé thuc hién trong cac thi nghiém tiép theo.

3.2. Anh hwéng ciia ty 1é phdi trgn cam véi dwong téi chat lweng sdn pham

Sau khi ngam cam thai lat & nong d6 dung dich muéi 5,0% dé khir dang, cam tiép tuc dugc phdi
tron véi duong voi cac ty I¢ khac nhau: 2,5/1,0; 2,0/1,0; 1,5/1,0 theo khéi luong. Viéc bd sung
dudng nham tao vi ngot thom hap dan, gidp giam hoat d nudc, thuan lgi cho qua trinh ché bién va
bao quan sau nay. Sau d6, cam tiép tuc duoc sén trong dich nudc duong ngdm trude dé trén ngon
ltra nho dé gitp duong co thé ngdm vao cam. Két qua nghién ctru cam quan vé lya chon ty 18 cac
nguyén liéu duoc trinh bay & bang 2.

Qua bang 2, ta thiy diém trung binh cac chi tiéu cam quan & cac cong thic khac nhau la khac
nhau & mirc y nghia a = 0,05. Piém chét lwong cac chi tiéu mau sic, mui, vi va trang thai cao
nhét & cong thirc CT6, giam dan & cdng thac CT7 va thap nhét ¢ cong thic CT5.
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Trong céc chi tiéu chét lwong, chi tiéu mau, mai va vi & CT5 khong dugc danh gia cao, 1an luot
1a 3,5/5,0; 3,4/5,0 va 3,5/5,0 diém. Diéu nay cling c6 nghia 1a lugng duong thém vao chua du do
ngot yéu thich va mau sic sau khi say kém hon cac cong thirc khac. Mat khac, CT7 c¢6 diém dénh
gi4 cao hon CT5, tuy nhién van thip hon CT6, cu thé 12 mau sic dat 4,2/5,0 diém, mui dat 4,1/5,0
diém; diém vi va trang thai cing dat 4,2/5,0 diém. Qua d6, c6 thé thay san pham da dugc yéu thich
hon tir ngudi cam quan. Tuy nhién, voi ty 1¢ cam/duong 1a 1,5/1,0 da tao ra vi ngot sic, lam danh
mét di vi the nhe ciia vo cam, duong dinh trén mat san pham nhiéu dan dén mat di tinh dic trung
ctia mut cam say.

Bang 2. Anh hirong cua ty 1¢ phéi trén cam véi dirong téi chat lirong cam quan cua san pham

. . Ty 1§ cam/duong Piém chit luwgng % X £ :
CONgthiC oo khéilwong  Mau MUi Vi Trangthai  Diem trung binh  Xep loai
CT5 2,5/1,0 35 34% 35° 37 14,12 Trung binh
CT6 2,0/1,0 43> 420 46 4,6° 17,78 Kha
CT7 1,5/1,0 42° 410 42 g0 16,72 Kha

(Ghi chii: Trén ciing mt cét, gid tri mang cing chit 6 mii thi khéng khédc nhau 6 mikc Y nghia a = 0,05)

O cong thirc CT6 vai ty 1é phdi tron 2,0/1,0 da duge danh gia chat lugng cam quan cao nhat. Cu
thé: mau dat 4,3 diém, mui dat 4,2 diém, vi va trang thai déu dat 4,6 diém trén tong 5,0 diém. San
pham c6 mau vang cam dic trung, vi the nhe hai hoa, mui thom diu cia san pham mat cam séy.
Véi két qua do, ching toi da lya chon ty Ié phdi tron cam/duong thich hop nhat 13 2,0:1,0 cho cac
thi nghiém tiép theo trong nghién ciu.

3.3. Nghién ciru dnh hweng cia nhigt dg sdy téi chat lweng san pham

Nhiét do say duoc nghién ciru trong thi nghiém tir 40 — 50 °C trong thoi gian 22 gid cho dén
khi san phiam dat do 4m yéu ciu 14-16%, sau d6 danh gia chit lugng cam quan caa san pham.
Két qua danh gia cam quan thu duoc trinh bay & bang 3.

Bang 3. Anh hweng cia nhiét dé sy téi chdt heong cam quan cia san pham

Piém chit lwong
Mau Mui Vi Trang théi

Cong thitc  Nhiét dd (°C) Piém trung binh X&p loai

CT8 40 35 35 37° 3,52 14,20 Trung binh
CT9 45 4,6° 44> 46° 4,3° 17,96 Kha
CT10 50 4,30 42° 4.4° 4,2 17,12 Kh&

(Ghi chii: Trén ciing mt cét, gid tri mang cing chit s6 mii thi khéng khdc nhau & mikc Y nghia a = 0,05)

Béang 3 cho thay nhiét do sy khac nhau c6 anh hudng khac nhau téi chit luong san pham.
Nhiét do séy tr 40 — 45 °C cho t6i1 khi san phém dat d0 4m an toan, chét lrong cam quan cua san
pham thu dugc c6 sy sai khic c¢6 y nghia & mirc o = 0,05. Khi ting nhiét d¢ say 1én 50 °C, d6 4m
giam nhanh gdy cung do su thoat Am. Séy O nhiét 36 45 °C, san phém dat d6 Am an toan khong co
khac biét nhidu so v6i nhiét do sy & 40 °C nhung thoi gian siy nhanh hon va tiét kiém duoc
cong suc thyc hién.

béi voi CT9 va CT10 cho tha”iy diém cam quan cua mau sdc mui vi kha tét, giti dugc dac
trung cua san phém. CTS8 cho théy mau sic nhat, mui vi kém, trang thai chua dat yéu cau, CT10
c6 mau nau sam, khd cting va trang thai chua dat yéu cau. Nhu vay, nhiét do séy 45 °C duoc lua
chon dé say hoan thién san pham.

3.4. Két qud phén tich cdc chi tiéu hod ly ciia san phdm mict cam sdy thanh phim

Sau khi hoan thi¢n xong cac théng s ciia quy trinh san xuat, tién hanh san xuat san pham mut
cam say, dung trong tui zip bang thiéc duoc han kin bang nhiét, khoi Iwong 200 g/tli va theo doi
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chi tiéu chat lugng dinh dudng cua san pham trong qua trinh bao quan. Két qua danh gia chét

lwong cua san pham sau 6 thang ton trir ¢ diéu kién thuong (20 — 25 °C) duoc trinh bay ¢ bang 4.
Bang 4. Anh huong cua thoi gian ton triz téi chat dinh dwdng cia san pham mirt cam sdy

Thoi gian bao quan

Céc chi tiéu chit lwong

Ngay sau san xuit Sau 3 thang Sau 6 thang
Do am (%) 14,062 16,70° 18,85°
Ham lugng chit khd hoa tan (%) 81,82° 74,85P 69,402
Ham lugng duong tong sb (%) 62,28" 59,462 58,20°
Ham luong acid tong s6 (mg%) 203,00° 186,00° 164,352
Ham lugng vitamin C (mg%) 28,83¢ 21,10 16,85°

(Ghi chii: Trén ciing mot hang, gid tri mang cing chiv s6 mii thi khéng khdac nhau ¢ mikc ¥ nghia a = 0,05)

D6 4m 1a mot yéu ciu co ban cho su phét trién cua vi khuan ndm men va ndm méc. D6 4m
cao 1a diéu kién bao tir nAm madc nay mam va phét trién. Vi khuan phat trién cham & d6 am tuong
dbi 20%. Tdc d6 tang truong duge ddy nhanh khi d6 am tuong d6i dat t6i 75% va su phét trién
ciia nim méc duoc quan sat trong vong vai tuan [18]. Vi vy, d6 4m cta san pham mut cam kha
thap (14-19%) c6 kha ning kim ham sy phat trién cua vi khuan gy hong 1én dén 1 nam. Bén
canh d6, ham luong duong cao (58,20 - 62,28%) ciing c6 tac dung uc ché sy phat trién cua vi
sinh vat. Him luong dwdng trong san pham mit cam ban dau dat 62,28%, giam 4,53% sau 3
thang va ting 1én 6,56% sau 6 thang bao quan & nhiét d6 20 — 25 °C. Su giam vé ham luong
duong trong nghién ctru nay cao hon so véi nghién ctu ciia Chauhan va cong su [19] nhung thap
hon so vai b&o cao caa Touati va cong su [20]. Theo céc tac gia nay, sau 6 thang bao quan, ham
lwong duong giam di 0,56% vé6i san pham mut dira va giam 9,02% véi san pham mut mo khi ton
trit & nhiét do tir 25 — 28 °C. Su khac biét nay cé thé do dac tinh riéng cua cac loai nguyén liéu
dugc st dung va cach thiac ché bién. Ngoai ra, ham lugng duong giam do hién tugng nau hoa
khong do enzym cua cac loai duong khtr trong san pham [21]. Ham lugng vitamin C trong san
pham chlem 16,85 - 28,83 mg%, co nhleu dac tinh c6 loi cho suc khoe, trong duong véi 1/4 nhu
cau vé vitamin C hang ngay co thé can [22] Tuy nhién, vitamin C la mét hop chét khong 6n
dinh, ¢ diéu kién tiép xdc vai khong khi va anh sang dé két hop véi cac acid amin dé hinh thanh
sic t6 nau [23]. Ham luong acid hitu co téng sb (164,35 - 203 mg%) va ham lugng chat kho hoa
tan (69 - 81%) phu hop véi san pham mut cam say. Nhu vay, san pham mit cam sdy sau 6 thang
ton trir & nhiét 6 thuong van cho chat luong tét va gid tri dinh dudng cao.

4. Két luan

Quy trinh san xuat muat cam sy duoc thuc hién vai cac thong sé cong nghé nhu ndng d6 mudi
khtr ding 5,0%, ty 1& phéi tron cam/duong la 2,0/1,0 theo khéi Twong, nhiét do say ban thanh
phdm & 45 °C trong thoi gian 22h. San pham tao ra c6 vi the nhe, mau vang dic trung va huong
thom cua tinh dau vo qua.

Sau 6 thang ton trir & nhiét d thuong (20 — 25 °C), san pham mut cam say van cho chat lugng
tt va gié tri dinh dudng cao thé hién & do 4m san pham (18,85%), ham luong chit khd hoa tan
(69,40%), ham luong duong tdng sé (58,20%), vitamin C (16,85 mg%), acid hitu co tong s6
(164,35 mg%) dam bao yéu cau chat lugng cta san pham.
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