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TOM TAT:

Nghién ctru nhim hoan thién quy trinh san xuit bot cam bang phwong phép sdy bot xbp thong qua
viéc khao sat nguyén lidu, khao sat ty 1& phdi tron, khao sat ché do siy. Két qua khao sat thuc nghiém
thu dugc nguyén lidu dugc chon 1a cam sanh, loai chat mang 1a CMC véi ty 16 3%, ty 18 1ong tring
trimg 1a 4%, thoi gian la 6 gio voi nhiét d6 la 75°C.

Tw khoa: séy bot xép, bot cam, cam sanh, chét mang CMC, long tréng trimg, ché do sa‘iy.

1. Pit van dé

Téc gia (Hume H. H., 1957) cho thdy, Cam Sanh
thudc gidi (regnum): Plantae; nganh (divisio):
Angiospermae; 1op (class): Eudicots; bo (ordo):
Sapindales; ho (familia): Rutaceae; chi (genus):
Citrus; loai (species): C. reticulata x maxima. Cam
Sanh thudc chi Cam chanh, c6 nguén géc tr Viét
Nam. Cam Sanh duoc gén nhiéu tén khoa hoc khac
nhau nhu Citrus nobilis; Citrus reticulata hay Citrus
sinensis, trén thyuc té cam Sanh la giéng lai tu nhién:
C. reticulata x C. sinensis (tén tiéng Anh: King
mandarin). [1]

Cam Sanh la mét trong nhiing cdy an quéa chu
yéu o Viét Nam va duoc tréng tr Bdc vao Nam, san
phiam cam Sanh dwgc gin lién voi tén dia danh
trong trot. O mién Bic [2] c6 cam Sanh B6 Ha (Yén
Thé - Bic Giang, nay la Bic Ninh), hién nay ving
cam nay da mai mét do bénh vang 14 greening; cam
Sanh Bic Quang (Ha Giang, nay 1a Tuyén Quang);
Cam Sanh Ham Yén (Tuyén Quang), day la vung
cam chil yéu cta cac tinh phia Béc, ngoai ra con
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mot s6 ving trong tap trung nhung dién tich nho
hon nhu: Yén Bai (Lao Cai), Nghé An,... qua duoc
thu hoach vao dip Tét Nguyén Pan va vo qua c6
mau vang cam. Tai mién Nam, cam Sanh duoc
trong nhiéu & Tam Binh, Tra On (Vinh Long); Cai
B¢, Chau Thanh, Chg Gao (Tién Giang, nay la
DPong Thap); My Khanh, O Mén (Can Tho)... qua
thu hoach tir thang 8 dén thang 12 hang nam, v6 qua
c6 mau xanh sam.

2. Vit liéu va phwong phap nghién ciru

2.1. Vat ligu nghién ciru

Nguyén liéu duoc chon nghién ctu 1a qua cam
sanh, cam xoan, cam vang mua ¢ chg Son Ky (TP. HO
Chi Minh). Qua tuoi, c6 mau dac trung, dat do chin
va kich thude dong déu, nguyén ven, khong hu hong.

Carboxylmethyl cellulose tai Cong ty TNHH San
xuét Thuong mai Viét My.

Thi nghiém 1: Phan tich nguyén li¢u

Cach tién hanh: ép lay dich cam ting loai, sau d6
do d6 Brix va do pH. Dich cam dem di ly tam, loc
dich va pha loang. Sau d6 thuc hién theo phuong
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phap do duong khir va do vitamin C. So sanh va lua
chon loai cam phtt hop nhat.

Yéu t6 khao sat: 3 loai cam sanh, cam xoan va
cam vang

Chi tiéu theo doi: do Brix, d0 pH, ham luong
duong khir, ham lugng vitamin C.

Thi nghiém 2: Khao sdt anh hwong ty 1é chdt
mang dén chat lwong san pham

Céch tién hanh: dich cam s& dugc phdi tron voi
1ong trang trimg va chat mang theo ty 1¢, sau d6 tién
hanh siy bot xp.

Yéu tb cb dinh:

Loai nguyén lidu: két qua thi nghiém 1.

Loai chit mang: CMC

Ty 1& 1ong tréng trimg: 4%

Thoi gian phdi tron: 4 phit

Nhiét do say: 75°C

Thoi gian siy: 6 gid

Y éu t6 khao sat:

Ty 16 chat mang: 2%; 2,5%; 3%: 3,5%; 4%.

Céc chi tiéu theo ddi: ham lugng vitamin C.

Thi nghiém 3: Khdo sdt nhiét do sdy anh huwong
dén chdt lwong ciia san pham

Céach tién hanh: dich cam s& duoc phéi tron voi
chit mang, 10ng tring trimg, sau d6 tién hanh siy bot
x6p & cac nhiét do khac nhau.

Yéu t6 ¢ dinh:

Loai nguyén liéu: két qua thi nghiém 1.

Ty 1& chat mang: két qua thi nghiém 2.

Ty 18 1ong trang trimg: 4%.

Thoi gian phdi tron: 4 phit

Thoi gian sdy: 6 gid

Y éu t6 khao sat:

Nhiét d6 sdy: 65°C, 70°C, 75°C, 80°C, 85°C

Céc chi tiéu theo doi: do am bot, ham luong
vitamin C.

Thi nghiém 4: Khdo sat thoi gian sdy hwéng dén
chat lwong ciia san pham

Cach tién hanh: dich cam s& dugc phdi tron véi
chit mang, 10ng tring trimg, duong, sau d6 tién hanh
sdy bot x6p & cung nhiét d6 nhung c6 cac mbe thoi
gian khac nhau.

Yéu tb ¢ dinh:

Loai nguyén lidu: két qua thi nghiém 1.

Ty 1é chat mang: két qua thi nghiém 2.

Ty 1& 10ng trang trimg: 4%.

Thoi gian phdi tron: 4 phit

Nhiét do say: két qua thi nghiém 3.

Yéu td khao sat:

Thoi gian sdy: 5h45, 6h, 6h15, 6h30, 6h45.

Céc chi tiéu theo ddi: d6 4m bot, ham luong
vitamin C.

2.2. Phuong phdp phdan tich

- Xé4c dinh d6 4m bang can siy am.

- Xé4c dinh ham lugng vitamin C bang phuong
phép do quang ph6 UV-VIS.

- Xac dinh ham lugng dudng khir bang phuong
phép quang phd.

- Xé4c dinh ndng d6 chat kho tong bang khuc xa ké.

- X4c dinh d6 pH bang pH ké.

Bang 1. Cac théng sé cua 3 loai
nguyén liéu

2 en Cam Cam Cam
Chi tiéu . X .
sanh xoan vang

Ham lwong chét . . .
kho (d6 Brix) 10 102 12,5
Do pH 3,42¢ 5,622 3,95b
Ham lwong

i 52.75b 54.274b 562
dwong khir (g/l)
Ham luong 626,36° | 1427,74° | 1439,64°
vitamin C (ppm)

3. Két qua va théo luan

Thi nghiém 1: Phan tich nguyén liéu (Bang 1)

Qua khao sat phén tich nguyén liéu dau vao, két
luan lya chon cam sanh mac du ham lugng vitamin C
thép hon 2 loai con lai nhung gié thanh ré hon, nguén
cung cdp doi dao va ludn cé sin dam bao day du
nguyén liéu trong qua trinh ché bién.

Thi nghiém 2: Khdo st anh huong ciia ty 1é chat
mang dén ham heong vitamin C bét thanh pham
(Hinh 1)

Qua két qua ham luong vitamin C thi & ty 1& 3%
CMC cho ham Iugng vitamin C cao nhat nhung do
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Hinh 1. Anh hudng cua ty Ié chdt mang dén Hinh 2. Anh hudng cua nhiét dé sdy dén dé
ham luong vitamin C am bét thanh phdm
400.00 8.00
E 35000 ab a a 700 @
S 30000 ¢ 600
£ 250.00 5.00
: g b
2 200.00 £ 4.00 .
% 150.00 o 3.00 d
& & d
= 100.00 2.00
'E 50.00 1.00
0.00 0.00
2 2 65 70 75 80 85
Ti 16 CMC (%) Nhiét 36 sdy (d6 C)

Hinh 3. Anh hudng cua nhiét dé sy dén

am clia bot cling cao hon nén quyét dinh chon ty 1¢ . i ~ PN ,
ham luong vitamin C bét thanh phéam

CMC 14 3% dé tién hanh cac khao sat tiép theo.

Thi nghiém 3: Khao sat anh huong cua nhiét do 600.00
sdy dén dé am bét thanh pham (Hinh 2)

Két qua thu dugc cho thdy, nhiét do cang cao
thi d6 am bot thanh pham cang thap. P§ am cao nhat
la 6,36 £ 0,37 khi say ¢ 65°C. B am thap nhat 1a
1,91 £ 0,23 khi say ¢ 85°C va khong cé su khac biét

a
b
b
v oA A A A A . A A A A 400.00
0 0 -G . c c
a 6, , i sdy @ 0 4m thap nhat 1 £ 300.00
e x g, ’ ’ - 200.00
, A . . r,os ) ” . A = 100.00
dé sdy dén ham lwong vitamin C bét thanh phdam 0.00
65 85

voimau bot say ¢ 80°C
Thi nghiém 4: Khado sat anh hwong cua nhiét
(Hinh 3)

Két qua thu duoc cho théy, nhiét do cang cao thi

500.00

Ham lugng vitamin C (ppm)

Nhiét do sdy (d6 C)

cao thi ham lugng vitamin C cang gidm. Ham luong
dat cao nhdt & 65°C v6i 487,61 +22,72 vathipnhato  Hinh 4. Anh huéng cua théi gian séy dén d6
85°C v6i 326,54 +23,05. am bét thanh pham

Qua két qua cua 2 chi tiéu theo doi la do am va
ham lugng vitamin C, quyét dinh chon nhiét d6 sy 1a
75°C @ tién hanh cac khao sat tiép theo. Vi ham 5.00

6.00

luong vitamin C gitra 70°C va 75°C khong c6 su khac 4.00

biét, nhung d6 am & 75°C thap hon nén chon 75°C <
Thi nghiém 5: Khao sat anh hwong cua thoi gian E 500
sdy dén do am bot thanh pham (Hinh 4) 2 2.00
Két qua thu dugc cho thiy thoi gian cang lau thi 1.00 I

do &m cang giam. Do am dat cao nhit & 5h45 véi 5,12
+ 0,31 va thap nhat & 6h45 vai 2,05 = 0,07. Khi siy
cang lau, lwong nude con lai trong mau cang giam

0.00
5h45 6h15 6h30 6h45

Thoi gian sy (gid)

nén do 4m trong mau bot giam theo thoi gian siy.
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Thi nghiém 6: Khdo sdt anh hudng cua thoi Hinh 6: Quy trinh sén xuét hoan chinh
gian sdy dén ham lwong vitamin C bét thanh pham
(Hinh 5)

Hinh 5. Anh hudng cua théi gian sdy dén
ham luong vitamin C bét thanh phém

Phan loai

330.00
320.00

a

310.00 ab be

300.00

290.00 c
280.00

270.00

260.00

250.00

a
5h45 6h 6h15  6h30  6h45
Thoi gian sdy (gid)

Ham lugng vitamin C (pm)

Két qua thu dugc cho thy, thoi gian cang lau ham
lwong vitamin C cang giam. Ham luong dat cao nhét
0 6h v&i 313,24 + 7,58 va 5h45 v6i 312,54 + 7,38 va
thip nhét & 6h45 v6i 282,42 + 4,37. Khi sdy cang lau,
vitamin C tiép xtc v&i nhiét d9 cao trong thoi gian dai
nén lam tang kha nang phéan hiy sudt qua trinh siy.

Lura chon thoi gian sdy 6h dé tién hanh tiép cac thi
nghiém vi c6 ham lugng vitamin C cao va d 4m thap.

4. Két luan

Tir cac két qua thuce nghiém xac dinh dugc, nghién
ctru lya chon cam sanh 1am nguyén li¢u va cac thong
s6 phit hop cho qua trinh sdy bot x6p dé tao ra bot
cam thanh phdm c6 chét luong cao nhét. (Hinh 6)

Loai chit mang 1a CMC.

Ty 18 chit mang 13 3%.

Ty 18 1ong trang trimg 14 4%.
Nhiét d6 sdy 1a 75°C. Bot cam
Thoi gian say 1a 6h B
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ORANGE POWDER PRODUCTION
USING FOAM-MAT DRYING TECHNIQUES

® DO VINH LONG
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ABSTRACT:

This study aims to optimize the production process of orange powder using the foam-mat drying
technique by systematically investigating raw material selection, formulation ratios, and drying
conditions. Experimental results identified king mandarin (Citrus sinensis X reticulata) as the most
suitable raw material. The optimal formulation comprised 3% carboxymethyl cellulose (CMC) as a
carrier and 4% egg white as a foaming agent, with drying conducted at 75°C for 6 hours. These
findings provide a robust basis for enhancing process efficiency and product quality in foam-mat dried
citrus powder production.

Keywords: foam-mat drying, orange powder, citrus sinensis, carboxymethyl cellulose, egg white,
drying conditions.
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