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Development of pickled ginger paste mixed with vegetables for bread fillings
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Abstract

The Wang Thong Agri-Products Co., Ltd. has a production capacity of 2,000 tons of pickled ginger per year, and the
production problem was that the ginger residue from pickling trimming accounts for 5-10% of the total pickled ginger.
Therefore, entrepreneurs have the idea of using pickled ginger scraps to increase their value by processing them into
bread fillings. This research aimed to study the types of vegetables suitable for producing pickled ginger paste stirred
with vegetables. The appropriate ratio between pickled ginger and taro mixed with purple sweet potato (ratio 3:1) was
studied using the content of pickled ginger 35, 40, 45, 50, and 55 percent of the taro mixed with purple sweet potato—25,
30, 35, 40 and 45 percent of the total ingredients. Study the quality of pickled ginger products, stir the vegetable
mixture, and analyze the chemical composition. The results showed that the type of vegetable had a statistically
significant effect on L* a* b*, total dissolved solids content, and moisture value (p<0.05). The 40% pickled ginger and
40% taro mixed with purple sweet potato was the most accepted. The analysis of the quality of ginger paste products
showed that the product was safe according to the standards of the stirred fruit and vegetable community product
(35/2015). The chemical quality of the pickled ginger paste product stirred with vegetables was found to contain
protein, fiber, fat, and carbohydrates at 1.90 g, 15.17 g, 4.14 g, and 31.15 g per 100 g, respectively. This research

shows the potential to use pickled ginger scraps as a healthy product.
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ginger paste according to Wang Thong Agri-Products Co., Ltd
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Table 2 The percentage of pickled ginger and taro mixed

with purple potatoes in the pickled ginger paste

product
Pickled Taro mixed with
Treatment
ginger (%) purple potato (%)
1 35 45
2 40 40
3 45 35
4 50 30
5 55 25
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(Zaini et al., 2011; TFIINTIH YYAIWNTWIE, 2547)
%aﬁﬂﬁ%maamuwauﬁﬂgmﬁ 1 fanumierainnin
g@lié“u (Table 3)
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Table 3 Physical properties of pickled ginger paste with various vegetable

Color Hardness Cohesiveness Gumminess
Treatment
L* a* b* (9) (9)
Red bean 53.44+1.22° 3.60+0.14° 17.22+0.87° 12.84+3.17° 0.67+0.10° 8.89+1.05°
Wax Gourd 55.77+1.07° 3.42+0.21° 20.34+0.25" 24.51+4.16° 0.63+0.15° 6.7411.33°
Purple Potato 44.41+0.56° 8.61+0.09° 6.29+0.58° 21.02+2.33" 0.71+0.09° 5.41+0.76°

Note: Data are presented as means * standard error

abc in the same column with different superscripts are significantly different (p<0.05)

AUNWNENLATIYBITIABINIBHENAN WL
1 FRaUaINnINadafUI e sudsnazan s laninua
UAZAIANTUYDITINDINIWNFNRND LI DD FIA YN
’0@ (p<0.05) LiladaltaInLsznaumataiivasnlnas An
DRz N ATNIINANUUANA1INH 10 8TINDINIWHRY
> dl Y s a I} & 1 v a =
AnnltAninagirndusginnan a1 USurmuasuds
ninnafiazaelalagigariiiy 20.22 wWasiduuing
Lﬁadmﬂluﬁ'aﬁumﬂam:wuﬁﬂmmaﬂma ﬂQIﬂﬁ I0F
wqﬂiﬂmﬂuﬂ&'ﬂ (Lewthwaite et al., 1997) uazadfilsznay

. a o = % > a € a o

vasiwne sisduiletosas 15-28 (Ayanin Guegus
uaz3Asaw wunzna, 2563) aldanuaulusznitems
muuilazgnidfomduandriuuazvaalnalasionlod
waan-azluias (alpha-amylase) wazdan- azluias

(beta-amylase) (Lewthwaite et al., 1997) luvaeNdiaas
munguAnflgindeddiinuanuiugisess: 64.22
& X« P A a a &
nethidunaifasananniftenavasinilianiasilsznauvad
wgasanaz 93.80-96.80 (Singh et al., 2024) lupmuzfinn

a a A 6 % 3
LadlazannaFNslasalsznasaIwITosas 12 Uaz
60.13 @WAAU (AWINT NAFUE, 2561; NANUIIA
#3309 uazinana Jozaanu iy, 2546) Wawnanlfidudiu

a o o8 % A X a
HauTITanasnInkandny i fegluitovasinden
iaswivsudsznendn 9 sinaldlSinmanadug
nilsaanunaudngasau 9 lususidranudunie-
@4 (pH) uaztSanmnIansnua liuandsacnaiioaamn
N9EN&A (p>0.05) (Table 4)

Table 4 Chemical properties of pickled ginger paste with various vegetable

Total soluble solid TA (as citric acid)™ Moisture
Treatment pH"™
(%Brix) (%) (%)
Red bean 15.55+0.09° 5.51+0.05 0.43+0.17 62.06+0.14°
Wax Gourd 16.90+0.31° 5.40+0.01 0.53+0.17 64.22+0.39°
Purple Potato 20.22+0.10° 5.55+0.01 0.43+0.17 61.35+0.15°

Note: Data are presented as means * standard error
ns is not significantly different (p>0.05)

abcin the same column with different superscripts are significantly different (p<0.05)

mMsdaziiingmniwnsdszanFudanyin
AAZUUUANUTALIUAUIN B § T80T ihosuils uaz
mmau%’uimm’amaﬁmaamuwauﬁﬂiugmﬁ 3 e
ﬂ:LLuum’]waumﬁﬂmﬂﬁq@ WiNAL 7.61 7.55 7.17 U
7.10 MNAIGU INAZLUKLAY 9 Azuun lasdanusay
atluszauanuzauihunas a9 nTsneInIuNawEn
Alafairseanuasdainivesiumnadiislsznauiud
mmmmmadﬁumﬂﬁaj'suﬁwalﬁ;juﬂnwauﬁ TRT@
LLa:ﬂ'nmauI@mmmnm’ﬁmaamuwauﬁﬂgmﬁ 1

LLazgmﬁ 2 HANNTUITL N UANUTO LA UL HaFURARNY

ol ;ju’%lmﬂau%’u%maamuwauﬁngmﬁ 3 gaqmﬁaom
mﬂﬁ@hmmmmsnhmﬂm:ﬁﬂga%mﬂuauﬁamiﬁ@
imziumeluiioanms (MIAT NUG uazAme, 2562)
Lﬂumwuiﬁﬂmaumaa;ju’%lnﬂsl,ummuém YULALIN
mwmmuﬁwuﬂﬁuwudmﬂgmvbjﬁmwLmﬂ@mﬁuama
HipsAYN9Rha (p>0.05) iosanndsnasmunaninis
3 gasliTanasludianmiasas 40 i Wadlmnwe
nauva9dsdanifideindnensen (Gingerol) &14170
Wagwiuaslonmans (Shogaol) wazdsiaals (Zinge-
rone) Wornumslwenu ez lenansesdafiuannie
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(Spence, 2023) TINDITIABINIBHINANNT 3 gm'ﬂﬁﬁaﬂ
R EBURIY: oRI A e Lﬁamumsﬁwqmﬂﬁﬂauﬂamawwzﬁa

2a9liannay (NTNFILRIUMINEAT, 2567) F9¥ IANEH
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o

TINDINMUKINANTI 3 gasliuandriinadnalioaamy

N9RNG (Table 5)

Table 5 Sensory evaluation of pickled ginger paste with various vegetable(n=30)

Average acceptance score of the sensory evaluation

Treatment
Color Odor™ Taste Texture Overall
Red bean 6.59+1.12° 6.41£1.32 5.38+2.34° 6.90+1.42° 5.69+1.98°
Wax Gourd 6.31£1.37° 6.38+1.32 5.62+2.03° 6.72+1.41° 5.72+1.93°
Purple Potatoes 7.61£0.79° 7.24+1.15 7AT+1.73° 7.55+0.91° 7.10£1.70°

Note: Data are presented as means + standard error
ns is not significantly different (p>0.05)

abcin the same column with different superscripts are significantly different (p<0.05)
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a - . 4 -
Luammm@aamuwawwﬂsl,ugm‘ﬂ 3 Jwan1sUsziin
Qmmwmaﬂizmwﬁwﬁaﬁmqmﬁﬂwm: & I871@ 1ile
Fuls warn1IwansSulasulanz WA NTa UL

dl > Y Qs a o | 0 o v
Nniga UsznaunumsENwnards dus wuauni i
v A > ftdldd Il z s o A o ] a
lenaaAmAndaN190anLAd adudalianw I yIuazE]
Qs Qs dtﬁl I Qs tdl vV Aa 1 '
mnm:mnmmLﬂuqmanwm:wguﬂnﬂmuslmymu
2. AAdIWIENINNTINBINUIRBNADNMEN
Fuwined Auemnazanlvn1THaATInBINIRKNENEN

NANTANRAFIWIZRINITIAINULHBNREY
WA ARIIIIUNITNRATINDINIUNFNNN WUNRATIN
2893900 ANNTUFINGAAT L* uazdl b* 28309aInIn
NRURNBENIN R A NIRAA (p<0.05) MlTUTu s

AI g 1 v 1 a >
ADINNUURINA LA L* Az b* VaIDINaINIHNINEN
v 4 . . .
Fum lauindn laoden L 32131941.11-46.85 WLazen
b* 3234 4.67-12.73 AU
luameiien a* 2833499 aamuwauﬁﬂlunﬂgm
Taiuandrsnuagnalvomayneaia (p>0.05) laniien a*
. v e A 2 X
321319 8.04-9.25 (Table 6) NMSITUSIWTIna AN
FINRLATIADINMIUHFINANTANAINNFINILAL AN UL TIWE
2 X4 - . q %
VARDILANNINT Y LHOINIINTIABITNITUINILET b
gzaaNaaanNNLANaLItaY 2 T ludnaninan 13989
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a a o AN vaa P '
8209790 09N IWHENENA LA RFN199 1908 TAUETIN9

LWANew (Figure 1)

35% 40% 45% 50% 55%

Figure 1 The percentage of pickled ginger used in

pickled ginger paste product stirred with vegetable
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ﬁwﬁﬂﬁ’lmaqaLﬁ@mswaaéhvlﬁ (Bittner et al., 1982)
wonanitlwieniadAuuaziFias (Hong & Nip, 1990)
Famunsaruinuinldmasaefidanuduniionie
198 FINADANUIARIVINEAA AT Iy AT IFATID9
dau anan9 uardauniloanmstesiiesdesas 0.15-0.29
(w1 Hesdining uazauiut naadima, 2561)
S aiudasiuaesdnasrlidadiuueiionnan
lugasaaasuazsanalitluamsludinoiniunauinanas
a8l

ATLNINNIIGIHLATVDITINDINIUHFUAN
WU P3nmdenesdnadatsinammasudsimuafiazany
1o enenuilunsa-ans (pH) Usanmnsadi lnmnsals uas
#1a1udu Sananandrsinadndieddynieaha
(p<0.05) Vs msdenasRntussnaliusinawesuded
seagldanuauazianulunse-ag (pH) V2ITIA DY
munsudniiun ivanas vafivsunmnsaiinnseld
wazenanuTnluw iufingu Table 7 iasandsnas
v lue=8 pH atluing 3.25-3.75 (Chen et al., 2023)
Tuwmefuilafanazd pH atlu114 5.98-6.16 (Boahemaa
et al., 2024) MIRNFAFIUDDITININNDWIIFIAL
pH va3ddaainiunaNAndum iluaaas adralsnanulu
N Titlaindseesunutsinduam 2 Flusuaziinly
auldgnun 1 Hlug ieananuEndsnaliiiadanesd
mi@@]ﬁfj'uiyi’];\nﬂ%u LfiaLﬁuﬁ@]d'sumaa@aﬂaﬂugmﬁada
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Tnnsaldlasdwandunsadesn tissanimslénsas
a3nlun3nesds (afinySunmdsnesund udsnaly
Usinansadilninselé@umw liufiad ude
Namwau%'umaa;ju%lmeiawﬁmﬁmsﬁ@maa
MURFNEN LA s IUliuganinnsdsamsuia 90n
mateIouauniinsn ldmasniunauinldguslnald
NARBUTN (Figure 2 Wae Table 8) WUINALULUUANNTOU
Laﬁyﬁm@mq Iduri & nau sem1d Lileoduda uazms
seausulagmudum hivdazusuanureulagiadsanas
oS adsnosludsnasmunauin Usunmdaas
Souaz 35 Uaz 40 "L@Tﬂzl,mum']mauLa,’éiymﬂﬁqm lag
ANUTAUGIUE NAY Lf‘zaé'wﬁmm:mwmauhmmag’lu
FZAUANNTOULIUNANY EIuAnuTaUdUIETIAaLlu
seduanuTauLantey oindsnaslulSunmiouas
45-50 2 ldnzunnanureviadslugisTeudnitosds
L8 9) uaziiafindanaslulSunmiasas 55 azuuuaay
mauLaﬁﬂﬁwumﬂmﬁLLa:mmvjauT,mm’magﬂmzﬁﬂﬂ
TOULY NIRUIENTINIHaTT S FasmTinTanadan
lﬁumswaﬂﬁmaamuwawﬁﬂlﬂﬁmﬂﬁq@ a3
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Table 6 Physical properties of pickled ginger paste product stirred with vegetable

Pickled ginger: Mixed taro Color Hardness  Cohesiveness™ Gumminess
and purple potato (w/w) L* a*"™ b* (9) (9)
35:45 41.11£0.04° 8.04+2.27 4.67+0.13° 22.41+1.73° 0.7440.10 16.03+1.29°
40:40 43.06+0.05° 9.04+0.03 5.52+0.19° 10.63+2.02° 0.80+0.02 11.57+3.23°
45:35 45.09+0.06° 9.06+0.03 7.99+0.03° 10.99+2.29° 0.78+0.03 6.35+0.64°
50:30 46.02+0.09° 9.18+0.07 9.52+0.14° 10.50£3.52° 0.7340.07 5.07+1.31°
55:25 46.85+0.04° 9.25+0.03 12.73+0.13° 8.72+0.51° 0.76+0.05 2.91+0.63°

Note: abcde in the same column with different superscripts are significantly different (p<0.05)

ns is not significantly different (p>0.05)
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Table 7 Chemical properties of pickled ginger pasteproduct stirred with vegetable

Pickled ginger :Mixed taro and Total soluble pH TA (as citric acid) Moisture
purple potato (w/w) solid(%Brix) (%) (%)
35:45 27.65+0.30° 5.80+0.02" 0.14+0.03° 58.75+0.88"
40:40 27.70+0.31° 5.63+0.02° 0.16+0.04%° 62.94+0.68°
45:35 25.20+0.27° 5.51+0.07° 0.17+0.03% 64.13+0.22°
50:30 24.60+0.33° 5.42+0.02° 0.19+0.00° 64.63+0.35°
55:25 23.85+0.37° 5.39+0.02° 0.19+0.04° 67.27+1.49°

Note: ** in the same column with different superscripts are significantly different (p<0.05)

Table 8 Sensory evaluation of pickled ginger pasteproduct stirred with vegetable in bread filing (n=30)

Pickled ginger :Mixed taro Average acceptance score of the sensory evaluation

and purple potato (w/w) Color Odor Taste Texture Overall
35:45 7.37%0.76° 7.00£0.74° 6.77+1.30° 7.20+0.89° 7.03+1.30°
40:40 7.37+0.81° 6.97+1.10° 6.83+1.02° 7.13+1.04° 7.1041.03°
45:35 6.23+1.07° 5.77+1.61° 5.47+1.53° 6.07+1.51° 5.63+1.27°
50:30 5.90+1.27° 5.83+1.23° 5.1321.01" 5.73+1.41™ 5.27+1.05°
55:25 5.70+1.18° 5.33+1.63" 4.50+1.33° 5.27+1.60° 4.60+1.16°

Note:  in the same column with different superscripts are significantly different (p<0.05)

Figure 2 Pickled ginger paste product stirred with

vegetable in bread filling
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