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Effects of different cooking processes on nutrients and flavor substances of “Fo Tiao Qiang”

LIN Ruirong'?, YUAN Hongfei'?, ZHONG Xiaoging®, TANG Shengchun®, WU Juanjuan®, GUO Zebin'**
(1. Engineering Research Centre of Fujian-Taiwan Special Marine Food Processing and Nutrition, Ministry of
Education, Fuzhou 350002, China; 2, College of Food Science, Fujian Agriculture and Forestry University,

Fuzhou 350002, China; 3. Fujian Fliport Foods Co., Ltd, Fuzhou, 350209, China)

Abstract: In this paper, through the analysis of physical and chemical indicators, the content determination of free
amino acids and taste nucleotides, electronic tongue, gas chromatography-ion mobility chromatography (GC-IMS)
and other techniques, principal component analysis (PCA) and other methods were used to study the nutrients and
flavors of "Fo Tiao Qiang” in traditional and modern cooking processes. The results showed that different cooking
processes had a significant effect on the fat content of " Fo Tiao Qiang " (P=< (L05}); the flavor nucleotides in the "
Fo Tiao Qiang " boiled with the traditional process could better combine with the umami amino acids and present a
more mellow taste and good umami. Through the analysis of electronic tongue technology, it was concluded that
the two cooking processes of " Fo Tiao Qiang " were mainly different in bitterness and astringency; the results of
the GC-IMS study showed that the " Fo Tiao Qiang " boiled with the traditional process had more volatile flavor
substances than the modern process. Combined with principal component analysis (PCA), it was found that there

were great differences in the composition of volatile compounds in the two cooking processes. This research can
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provide some theoretical reference for the development and application of " Fo Tiao Qiang " produet.
Keywords: Fo Tiao Qiang; free amino acids; flavor nucleotides; electronic tongue; gas chromatography and ion
mobility spectrometry (GC-IMS); Principal component analysis (PCA)
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HEDHERE R FREL 1g “ERBEH " BES T 20mL TS fih, BEREMARRL 500 uL, B2F7I (8] 15 min,
LR 80°C, HEFFHHRIE 85°C, WE{LEE 500r/min.
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a— R AR A &Y (/100g)

bR R R T S E RN (monosodium glutamate, MSG) [FEERE R4 (CBREREN 1.0, K
ZEHEEHR 0.077)

a— S MAE T BT & (g/100g)
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“Hhiki T SHOREHEROM, HhLemE RS RECRIE ek PREEO NS EE L.
HE 1 frhl, HERE TZ5MAAM TEZEEOM. RERMEHNSE LIFEHEER (P<
0.05) , (NFEME & & LAELERER (P<0.05) , AT ZRGIN “ ohBkEE" el & Bet i
TG LEMBIE k" . HaEsrlis 'R T AR T2 “ bbb .

TERLHRIEL AR T, iR BT 5 3 2 WA I 3t b SR g B AN A R I s i b
Sy b RO —ERE SRR BAUKEI T b < iBkaE T ARl &R, — A mn AR
T AGEEFANEE L, T — T3 T A E AR P R 2] T2 i LA () S B BB b S2 A B Y Rl
M I TR RO SR R R .

#1FAMHTE “HEE" WECAR. ZHER. B RSRESR
Table 1 The protein. hydroxyvproline. fat. sugar content of Different cooking methods of “Fo Tiao Qiang”

“ M P A ki L
s (/100 g) (/100 g) (g/100 g) (/100 g)
Tl T2 H0R I~ th Bk 75.57+1.50° 0,016+ 0.00° 0.249+0.02° 0.0162 £0.00°
BLC ARy~ b T4.67+1.05° 0014+ 0.00 0.320+0.01° 0.0160 £ 0.00°

i HFERATHEESD (n=3) ; FINEARES GRFEERERER (P005) .
22 HEEEREE
A HE T« ORISR R Ah 0 B L R R R M (TAV () Ik 2 s,
8 T2 H Y “Mhbhs " MR S AR E (122440 mg/100 g) BEE TBUA T 2 201G “ MhBkhy
(120620 mg/100 g) » ARFAREEER (P<0.05) . TAV (8RR 1 5 HH R 1R 5 9 (i
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FHE T I N ARHERR A i AT S R 2, LA T T R R O R L B R
AT SR AN ] A T i A e (T RE A R DR BUAC G A R A S s, A
B G ERT R E S, R R A [ S, (RICHCA R LA IR RS, KA RETR
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Table 2 Composition of amino acid in different cooking methods of “Fo Tiae Qiang”

TR T F i - HhBks BT R ~ thBs
g ] i
TTH (mg/100 g)
(mg/100 g) e tEL {(mg/ 100 g} it
FAEM i LoD 58.003,88° 0.59 54,954,020 0.55
TER i 30 332.84:8,20° 11.09 321.44£1 45 10.71
A At 150 62.25+3,86° 0.41 64.95+3,54° 0.43
o & 130 104.06+3, 76" 0.80 100,53+3.08* 0.77
R i 260 42.67=1.31" 0.16 55.87+2.47° 0.21
R it a0 108,890,093 1.81 101.48<] 32" 1.69
Tt i - 66.05+1,31° 65.99:+0,76°
i By 50 62.49+1 .84 1.25 64.86+4.22° 1.30
F AR i - 44.96+0,82° / 39.97+] 38" !
i i - 41.45+1.11° 39.26+2.64°
R e 40 47.96+0.41° 1.20 46.21:+1.26° 1.16
sl H a0 33.70+2.50° 0.37 31,800,737 0.35
=R H 190 67.08+],15° 0.35 66.41+0,55° 0.35
i I 50 105,415 86" 211 104.58+2,30° 2.00
R H 20 26.60+0,10° 1.33 26.35+1,92° 1.32
P it S H 30 12.03£0,28" 0.40 12.55+1.03" 0.42
i S i - 6.980,23" ! 8.97+0,39¢ /
Gt 1224.40+37.55 1206203097

P crRAREERL rRIFEEY: ATt Rk EREE (P<005) .
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B 1 B, A RERR T C BhieRE T IR 4 R SRR TR, Kb 5-IMP. 5-GMP fil 5-AMP
e i RSk TR, B S B SEE M (TAV) BHAEER 3. MRS 28 6
BEEE” b IMP HES B, N1 GMP ZRFLLEEMEER (P<0.05) . #IRN=MEMBETR S =
R, R R, A SRS T R AR Rt T, ATz [a)HE T e RE 6 Oy
= P L TR Y DS, orh R TR SR B R (R SRR R IR,
— M H EUC Sk, & 0H 5, 4200 1.2 EUC(48.72 gMSG/100 g)i T-BLACE G T2 EUC(45.28
gMSG/100 g) i B A S T 2 b SRR A% T R e o I o S ek E AL ER A5 & R W IR, e E
B REERRDY |, i S E AR R E AR T BT RS R 2
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Figure 1 Nucleotide content of different cooking methods “Fo Tiae Qiang"
i B R R R EREE (P0.05) . UMP. AMP. GMP. IMP 5H§l#oR: AR, IRHFAL. S, I,

F3 FAMMIE “Wphs” HmETRyERHREESE
Table 3 Nucleotide content and their TAVs of different cooking methods “Fo Tiao Qiang"

- {8 T AR Ry B T2 Ml pry (b AG
= (ong 100.2) e BT o R PE 0
(mg/100 g) {mg/100 g}
AR AMP 50 47.82+6.58° 0.96 46.44=1,39° 0.93
B 1Y GMP 125 8.5240.147 0.68 7.5640.14° 060
WLE RS IMP 25 £9.53:4,950 358 8§7.57+8.05° 3.50
e TR R R T SR A R R E (pe0.05) .
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Figure 2 Radar chart of effective taste index of samples of different cooking methods of “Fo Tiao Qiang™
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Figure 3 Saltiness. umami and richness bubble chart of different cooking methods of “Fo Tiao Qiang™
P “AlAZA3ZT . “BIB2B3" ArBUAEHERI T 2. BICES T & F =1 F1T .

243 FERR, RN (] 5

W 4 BoR, X BFORTE0R, Y SRR, SN TR SR TR E . AR5 T 2 AR
TR« OhBEER " BRSBTS RLTE 8.4-9.9 2 8], EWHRMELE 0.6~1.6 2 A]; T WALSE T 2 K0 “ b
kG " RS R T I T 2B < phBkEE ", BAR T 220G “HhBkiE " MR TRk R T e
TAHAHI0Y < PhikiE ™ o iR A 2 L.

| @
| @@

B4 FEBHTE “HRE" Ok, BRADEHRERSRE
Figure 4 Bitterness. astringency and bitterness aftertaste bubble chart of different cooking methods of *Fo Tiao Qiang™
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Figure 5 PCA principal component analysis diagram of different cooking methods of “Fo Tiao Qiang™
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Figure 6 3D-topographic in different cooking methods of “Fo Tiao Qiang™
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Figure 7 GC-IMS migration spectra in different cooking methods of “Fo Tiao Qiang”
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Figure 8 Results of GC-IMS spectra in different cooking methods of “Fo Tiao Qiang”
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Figure 9 GC-IMS volatile substances fingerprint in different cooking methods of “Fo Tiao Qiang”
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