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ARSI — 5% - BEE 5% - BB 57 SR G B 66 SRIUME H Y R E B 2 mAE R
DEESRBZHES > UBRERESKETEIN TR - BRETSREICRBEMERE WK
BERKS SR H RS R SO R R N RE - T H A A 2 S BRI
YT O R B R P i SR TR o AR AR AR TS H A o MBS & B 39.64~49.36%F] 0
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WA R REER - MR 2 2T S M E AR - PRAFEREERNEHARC -
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GARMBE > AHeEB D 5 (2) Freshoil » 2 & ##8 ~ F.OMB - B - Bih#gE ; (3) Optimum oil >
B KM RE - 28 RiMESE  (4) Degrading oil t8F% ~ HiHE % « FZE 5 (5) Run away oil »
EHHLEREO o AR KN BARFfE R G #K 5 £ Break-in + Fresh » Optimum - Degrading B2
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Run away(19 o 735 M4 86 {1, 1) 7] 1L 43 £5 BE & (aeration) » U&7 (absorption) 82 Y& f(solubilization) = 38 » &
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20% ; Y ESEE © 6cm/min o FRERISEE ¢ 1 K% IEHMABEHHE 6 cm/min -
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Table 1. Water contents, crude fat, crude protein and brittleness of different varieties of sweet potato.

Variety Water contents Crude fat Crude protein Brittleness
(%) (%) (o) (€3]
Taoyuan 1 74.20 1.71 0.324 452
Taoyuan 2 76.38 1.40 0.307 448
Tainung 57 79.83 1.72 0.360 350
Tainung 66 78.04 230 0.245 288

AW R AN RO — IR H ) AR IR 2 IRE

LBRERTRECRE
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Tabel 2. Effects of deep-fat frying treatments and blanching treatments on the quality of sweet potato

chips.
Deep-fat frying Blanching Non-blanching
Temp.  Time Water  Crude  Brittleness  Organoleptic Water Crude  Brittleness  Organoleptic
contents fat test” contents fat test”
(C)  (sec) %) (%) ® (%) (%) ®
130 150 12.18 39.64 2,373 + - - - )
180 466 43.67 1,757 + 4.57 28.13 1,829 +
140 120 7.00 40.33 2,127 + 14.77 31.02 1,892 +
150 3.30 43.58 1,739 +++ 3.58 31.47 1,806 ++
180 2.10 4631 1,406 +++ 2.26 35.57 1,811 ++
145 90 - - - - 10.72 28.5 1,883 +
120 321 4339 2,173 +++ 1.73 36.18 1,677 ++
150 2.18 46.95 1,466 +++ 2.72 29.60 1,891 ++
180 2.07 4936 1,403 +++ 1.01 28.53 1,879 +++
150 90 4.12 4491 2,393 + 9.32 30.94 1,875 +
120 3.19  43.67 1,875 +++ 1.65 29.56 1,515 ++
150 2.00 48.12 1,462 +++ 0.98 30.65 1,534 ++
155 90 3.72  45.11 2,023 + 3.72 27.63 1,405 +
120 1.98 46.90 1,567 ++ 1.07 28.23 1,581 ++
150 1.52  46.47 1,335 ++ - - - -
160 60 11.74 4029 27220 + 9.05 29.51 1,966 +
90 2.01 41.77 1,902 ++ 2.83 29.15 1,591 ++
120 - - - - 0.87 29.35 1,775 ++
170 60 2.85 43.60 1,822 ++ 431 28.01 2,073 +
90 128 45.38 1,341 ++ 0.62 30.87 1,791 ++

1) Organoleptic test :
+=extremely unacceptable in brittle, ++=medium, +++=extremely acceptable in brittle.
2) Data lost.
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3. FEMEZFEHRE - SRAETEEFMERKIGEZEE
Table 3. Effects of different drying time of Taoyuan 1 sweet potato slices on the water contents of
sweet potato chips after deep-fat frying treatment.

Deep-fat frying Water contents (%)1)

Temp. Time

2
) (secs.) 0 3 6 9?
140 180 2.74 2.76 2.28 2.02
150 3.02 2.77 2.22 1.91
120 5.72 4.19 3.25 242
90 7.07 6.80 4.36 2.27
145 150 2.29 2.30 1.72 1.62
120 224 2.55 1.58 1.84
90 7.12 5.23 3.84 2.37
150 120 1.77 1.73 1.88 1.86
90 3.93 3.30 2.22 2.14
75 8.30 7.10 4.33 3.46
155 90 3.27 2.94 2.16 2.08
75 5.73 4.30 2.99 2.78

1) Water contents of Taoyuan 1 sweet potato chips at different time of oven drying.
2) Drying time in minutes at 150 C.

MPHERETRECERE SRR ERBEEE S - BRERER ORERIUERE
BIRHRE  AIBRRMFERMBHEGFF P OB S ERE  HEREIRGRHEY T
ARG EREIEN - RERME 9 SHEEES HEE R PR & BBRRMUEZE TUBI K
0.79~2.99% R EAEAS I < W AFERER R4 LA(1)145 °C > 90 ~ 120 ~ 150 B> RR(DISOC > 75 »
90 ~ 120 B2 MMHAFRUREAE > T 155 °C ~ 90 M EEV LI SAHARRAZ 4.11% » {HER H i /FRFR
BE AL EARBEH HEE R ERCMEREREBRARE - QEBBERET  BHEUH
FERER BRI AITE 150 CTHLE 9 478 » HLL150 °C ~ 120 BEfTHmKE - RIATLUEEIHE
RS EEREERCHEER - ERBEZSITRIAIR S FiR - MEKMFRET  H
e EERE W MERF R HSE T BB HEB R ERFRCMERARRIMFR T EEr Z B
B -
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Table 3. Effects of different drying time of Taoyuan 1 sweet potato slices on the crude fat contents of
sweet potato chips after deep-fat frying treatment.

Deep-fat frying Frying time and crude fat content (%))

Temp. ('C) Time (secs.) 0 3 6 92)
140 180 24.90 24 .45 23.83 23.78
150 24.83 24.39 23.59 23.69
120 24.39 23.82 23.38 23.52
90 24.22 23.53 23.62 23.43
145 150 24 .87 24.87 24.13 23.10
120 2491 24.69 23.06 23.08
90 24.57 24.42 22.86 23.49
150 120 25.33 24.57 25.39 22.34
90 23.79 24.36 23.51 22.57
75 24.92 24.14 23.58 22.50
155 90 26.18 2491 22.44 22.07
75 25.29 26.02 24.24 26.84

1) Water contents of Taoyuan 1 sweet potato chips at different time of oven drying.
2) Drying time in minutes at 150 C.

£S5 HERENERE-RSEHEYARE SRS
Table 5 Effects of different drying time of Taoyuan 1 sweet potato slices on the brittleness of sweet
potato chips after deep-fat frying treatment.

Deep-fat frying Frying time and brittleness (%))

Temp. (C) Time (secs.) 0 3 6 92)
140 180 1,417 1,455 1,563 1,126
150 1,384 1,610 1,384 1,369
120 2,113 1,663 1,501 1,442
90 2,369 2,398 2,301 1,450
145 150 1,491 1,440 1,420 1,609
120 1,815 1,690 1,619 1,633
90 2,382 2,359 1,741 1,677
150 120 1,599 1,562 1,708 1,695
90 1,750 1,951 1,839 1,520
75 2,119 2,038 1,956 1,449
155 90 1,665 1,657 1,685 1,874
75 2,257 1,770 1,649 1,549

1) Water contents of Taoyuan 1 sweet potato chips at different time of oven drying.
2) Drying time in minutes at 150 C.
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FEPEE—5% ~ KB 5% - AR ST SRR A B 66 SRINEEH #E S ERYI Atk > BI040 T
120 ~ 150 ~ 180 % > (2)145°C > 90 ~ 120 ~ 150 -~ 180 % > (3)150°C > 90 - 120 ~ 150 # >
DIS5T > 60 ~ 90 ~ 120 + 150 B FHETHMIFRER - ST RRES HEH A Zk5 - HESH
R CHE  FBRETGER O)F—AERNMMFREC HEH K, S8 - K8 HEREmr
88 B8 B O R ] 3 IO T A > P DABKE — SR R B(2.18~11.94%) » HER 5k - B
57 W Z KD S BRE(2.82~19.26%) » WEHEH IR ZYIAKS & BEMABRZREKEE
R o

RO TNRAMFREHAEMEHHERR AXFEEEHE
Table 6. Effects of different deep oil frying treatments on the water contents of  different varieties of
sweet potato chips after deep-fat frying treatment.

Deep-fat frying Water contents (%)
Temp. (C) Time (secs.) Taoyuan 1 Taoyuan 2 Tainung 57 Tainung 66

140 180 2.61 2.82 317 3.19
150 2.76 3.25 4.24 3.83

120 3.98 7.59 7.16 9.12

145 180 2.36 2.20 2.70 291
150 2.68 2.99 2.75 2.82

120 3.00 498 5.36 4.06

90 5.57 11.11 16.76 14.77

150 150 2.33 2.70 245 2.63
120 2.18 2.32 3.33 3.45

90 3.90 341 10.43 7.93

155 150 2.28 2.15 2.21 2.14
120 227 243 2.82 2.58

90 2.69 4.30 7.55 4.78

60 11.94 17.11 19.26 15.93

CK Fresh 74.37 76.08 76.85 78.47

A E R H W R 2 M AR & BB (0 X R A > {87 R e A 18 e 7 IR O 2 482 A
ZEHB(RT) > HBLE—SmEE 2 S &R1E(23.27~2631%) - 4B 66 G TE 2
RE B & B &% % (28.55~33.06%) » WLEASR SRR [RH 2 XS & B OUERIH - BZVHAS SRR
HECEHHEFREL KRS SEAMBED XNREEEB 2R RhERR T EaBR DT
A B E R R0

& 8 BT F)— I8 B SR ) R I R R 2 H B B B R R M N K BRI S K8 3ok R B
GRBEMZEE > HPLURR-ROEFRESCRERE 5B ST RGENSRE  dr
F—aEEREER BEEREN SREENUEFREEEE  BalEfUERATS
ALBHEZELE -
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Table 7. Effects of different deep oil frying treatments on the crude fat contents of different varieties
of sweet potato chips after deep-fat frying treatment.

Deep-fat frying Crude fat contents (%)
Temp. ('C) Time (secs.) Taoyuan 1 Taoyuan 2 Tainung 57 Tainung 66

140 180 25.55 29.31 29.96 31.12
150 25.46 29.63 30.26 29.79

120 23.27 27.27 28.65 28.36

145 180 26.00 34.50 29.65 29.87
150 23.78 27.57 28.97 28.57

120 25.13 27.40 28.97 29.74

90 25.25 26.84 27.62 29.96

150 150 26.31 28.04 30.68 32.78
120 25.87 30.55 30.56 31.67

90 23.69 27.08 27.22 28.55

155 150 24.93 27.66 3032 33.06
120 25.94 27.87 28.56 31.65

KETAMFREHTALEHESFRECEE
Table 8. Effects of different deep oil frying treatments on the brittleness of different varieties of sweet
potato chips after deep-fat frying treatment.

Deep-fat frying Brittleness (%)
Temp. ('C) Time (secs.) Taoyuan 1 Taoyuan 2 Tainung 57 Tainung 66

140 180 1,652 1,491 1,599 1,532
150 1,501 1,339 1,645 1,674

120 2,104 2,132 2,226 1,783

145 180 1,389 1,300 1,283 1,721
150 1,552 1,424 1,366 1,650

120 1,448 1,612 1,533 1,306

90 2,068 1,565 486 542

150 150 1,664 1,433 1,252 1,428
120 1,803 1,272 1,520 1,582

90 2,147 1,375 1,335 1,886

155 150 1,883 1,525 1,128 1,458
120 1,395 1,599 1,393 1,505

90 1,623 1,710 2,221 1,902

60 1,330 576 422 589

CK Fresh 452 448 350 288
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‘HE-REED S EERAEZRE

BkE—REESRE2Y S K 1.0~13mm ~» 14~1.7mm ~ 1.82.1mm =ZEEE > FHH
B 140 CTHETRERHEZ ML > BERAS BHREARE  BRETE IHEEHK
FREREAAE CHERMERE  MAERERRUTESFFELRP2AEHSERE Ik
25354 S ZIREREEM ARSI IE RS EHE L EREEARER 0 1013 mm -
14~1.7mm 2 EEMIEERARCEER  BNTY R ESHEEE -

RENARENEAEGEETHEI MRS A SR REREEB SR  BYRER
ABREREHEFFZHAEHEESHTS - RERBZ HEF A MEGEETUS FTHEES
—:(1)140°C > 150 ~ 180 # > (2)145°C > 120 ~ 150 -~ 180 % » (3)150°C > 120 ~ 150 # ; %
MERE M EAHRS0)I140°C > 1808 2 (2)145°C » 120 ~ 150 ~ 180 & » (3)150 'C » 120
HoLlBhK e E 10 58 FE 150 CHteE 9 7 R 2K ASHs & B 51K H e 4 w7 LA(1)145
CT>» 90 ~ 120 ~ 150 % » BR@)IS0°C» 75 ~ 90 ~ 120 T - ZHTESIHE—2% - SkE =
WBRSTHREKERE 66 RIUEHESEY R REE MRS DR EEREAERRSLE
HEPMI bR EEHESEZ AR URERERHECERY -

K. TRIHEHFEER 140 CHIEERESKS - IS & B RNE 2Bt
Table 9. Effects of deep-fat frying 140 ‘C of sweet potato slices on the water contents, crude fat
contents, and brittleness.

Thickness Time Water contents Crude fat Brittleness

(mm) (sec.) (%) (%) (8)

1.8-2.1 190 3.80 26.81 1,650

180 3.30 28.31 1,376

150 3.07 28.80 1,518

120 8.83 27.56 1,850

90 19.69 22.38 680

1.4-1.7 150 2.70 39.36 1,522

120 3.28 32.01 1,504

90 6.71 29.28 2,137

1.0-1.3 90 2.26 33.49 1,647

75 3.69 31.11 1,667

60 14.89 27.68 766

%% LRk
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Study of Deep-fat Frying Techniques on the Different
Varieties of Sweet Potato Chips

Horng-tsair Shih

Summary

Four varieties of Taoyuan 1, Taoyuan 2, Tainung 57, and Tainung 66 sweet potato slices
were used in deep-fat frying experiments, in order to acquire optimum deep-fat frying conditions
and to improve the qualities of sweet potato chips, also to understand the processed properties of
those four sweet potato varieties. The results showed that water contents and hardness of sweet
potato chips of blanched and non-blanched treatments were decreased accompanied by the
increasing of deep-fat frying temperature and time, and the higher temperature or the longer deep-
fat frying time, the lower contents of crude fat of chips were obtained. The contents of crude fat of
different blanched treatments were at the range from 39.64 % to 49.36 %, it were higher than the
range of 27.63 to 35.57 % contents of non-blanched treatments. The deep-fat frying processing
conditions of blanched sweet potato slices could be proceeded as follows: (1) 150 or 180 seconds
at 140 °C, (2) 120, 150 or 180 seconds at 145 °C, (3) 120 or 150 seconds at 150 °C, and non-
blanched sweet potato slices also could be one of those following deep-fat frying treatments: (1)
180 seconds at 140 C, (2) 120, 150 or 180 seconds at 145 C, (3) 120 seconds at 150 C.

Sliced sweet potato treated with 10 minutes boiling water blanching, after 3, 6, or 9 minutes
deep-fat drying at 150 C, then deep-fat fried at 140, 145, 150, and 155 'C in different deep-fat
frying time, the results indicated that 9 minutes deep-fat drying time treatment was the best one,
due to the lowest contents of crude fat, it's deep-fat deep frying conditions could be proceeded as
follows: (1) 90, 120 or 150 seconds at 145 C, (2) 75, 90 or 120 seconds at 150 C.

Key words: Sweet potato chips, Deep-fat frying, Quality analysis.



