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The effect of Mao varieties on oxalic acid content

d v dyx a a J '3
FAMYIYN WIHNUYUT, NGBV N Fau' uag ¥HBL WaAwan'
Supakarn Promkhan', Sukrichaya Hemathulin' and Chanidda Wongbasg!

undnga: wiunalifesiunmanziusanidswiteressamalneidsadnilon urdamemslnguinis
44 ﬁ@@ﬁw,mLﬁuimqﬁﬂuqmmunﬁuLﬂ?@qﬁmzﬁuﬁm?{u mu%“ﬂm%@ﬁaqﬁiﬁlqﬂ?tmﬂ‘Lﬁ@ﬁﬂmlﬁ‘mm
neRaang AN s INaNe 14 a1ewug Lm:ﬁﬂmeﬂﬁuﬁ:ﬁﬁﬂ?mmmm@@ﬂmamgmmmﬁmm:ﬁlﬁulﬁm
TneAnenare9FuIUNIneanINANADITHZNNIANTIBUNT 3 T80T (THY LAY UATAT) WAZAIWAINT] TBHALHN
(Lmﬁm n1n meﬁﬁ) suinaTesANLFuRTiFe Funnunaneanaan Inavnnisiamzi Funounaneanaandas
Lm'ﬂ\i High Performanoe Liquid Chromatography (HPLC) QIANANITANEN WL meﬂwuﬁﬂW’mV}'ﬂ\mﬂ?mm
mm@@ﬂm@nmwm A9 67.73 1N./100 7. (muumm) uay memeﬂwuﬁﬂwmmqiﬂmmmmm”m‘wuLmu
Iumumﬂ veaih T wda nn wazi wudy Lmmmuﬂ?mmmmfa@ﬂsm@ﬂmmm 209A9NAR 49UTBININ
uazi Tmﬂ“lul,mmmLmr;mmeﬂ?mmﬂm@@nm@qum AR 335.47 1N./100 N. AMFUNATRITLELENUL
W Wuci']LshLm\iﬁﬂ?mmmmmﬂmﬁnqﬁ@m POIRINIAD WNITHNWLAZAY ANNAAL wazidlefiansounlugauses
i wudn ﬁﬂmﬁmnm@LLmﬁﬂ?ﬁmmmm@ﬂﬂsmaﬂm‘ﬁ'mﬁ@ 38.86 HN./100 N. FBIAINIAD ﬁwl,mmnmmmmmw
m@mwuﬂ?mmmm'ﬂﬂsﬁmﬂwnﬂu 30.87 uaz 28.28 un./100 n. maddy teeidlevinimnldumsldaa
i@ummmu 90 asPniTaTed w1t 15 w7 HuavinBunninseeanmaniuiiianas 14.82% denBeuiey
fuhisineunsldnaieu

ANRNATY: MR, BBNTUAR, TEEIZEN, ANTRY

ABSTRACT: Mao, as a local fruit to Northeast of Thailand, is astringent in taste, but high in nutritional value.
Nowadays, Mao is a raw material in local beverage industry. The objective of this research was to study the oxalic
acid content in 14 varieties of Mao-Luang fruit. For only 1 variety of Mao fruit that has the highest amount of oxalic
acid was selected to study the effect of ripening stage (pink, red and black) and 3 parts of Mao fruit (pulp, seed and
juice) on oxalic acid content. More over the effect of heat on oxalic acid content was studied. Oxalic acid content
was analyzed by High Performance Liquid Chromatography (HPLC). The result showed that Phuphanthong variety
has the highest content of oxalic acid (67.73 mg/100 g (dry weight)). The result of further analysis in seeds, pulp
and juice of Phuphanthong variety showed that their seeds had the highest content of oxalic acid followed by pulp
and juice. In seeds of red Mao fruit had the highest oxalic acid (335.47 mg/100 g). For the effect of mature stage
of Mao fruit found that red Mao fruit had the highest content of oxalic acid followed by pink and black Mao fruit,
respectively. Considering in juice, red Mao juice had the highest oxalic acid (38.86 mg/100 g) followed by pink and
black Mao juice had 30.87 and 28.28 mg/100 g of oxalic acid, respectively. After heat exposure at 90°C for 15 min,
oxalic acid content was decreased. Oxalic acid content of black Mao juice was decreased by 14.82% after heat exposure.
Keywords: Mao-Luang, Oxalate, ripening stage, heat
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Figure 1 Chromatogram of 500 ppm oxalic acid standard solution and efficiency of HPLC method

Table 1 Retention time and recovery percentage of standard solution at different extraction conditions

Ratio of Solvent and

Treatment Solvent ) Retention time % Recovery
Standard solution
1 DI 11 6.89 64.68
2 2:1 6.89 85.58
3 31 6.90 76.27
4 0.2M HCI 11 6.90 98.01
5 2:1 6.90 105.48
6 3:1 6.89 115.43
7 DI + 0.2M HCI 11 6.89 95.43
8 2:1 6.89 105.78
9 31 6.89 114.11

HATRIANEN UGN MAdNsaLENMNsARaNTNAN
WMaNLAazAIRUEILENNIAReNTNEN
wansineiuadeldudnAyynieads (P<0.05)
Aauandli Table 2 ‘Emma\i’mwﬁuﬁhwmmmﬁﬁ
sa1REe HSanunsnRenTANgaTign Ae 67.73
U100 N. (EuTnud) sedaNAe AnENUFAN
WA ARBUAUNIARRNTIAN 63.83 UN./100 .
(ﬁﬂﬂﬁﬂLLﬁﬁ) aquanaiugAalualiFuaunse
@'ﬂﬂ“ﬁ’laﬂﬁi’]‘ﬁlqm A8 20.09 NN./100 N. (5mﬁmtﬁq)
At UAaRUSNWAUS 1 a519ha 1, 2 uay 3
IneifiFunaunsmeananan 23.41, 26.20, 26.18 Laz
24.07 1n./100 1. (ﬁmﬁﬂuﬁq) ANNANAL
AINN13ANEIT8Y Libert and Franceschi
(1987), Massey et al. (2001) Laz Savage et al.

(2002) Charrier et al.(2002) wudn ualdlunsyna
Wefanansautialszmanu Bunnnsaeantan
14590 Ao naldfif Buunsneensantunans
(moderate oxalate) T4ih3uNnNIABANTNAN 2-10
1100 0. ldun anseiesd (13.33 un/100 n.)
LL@:Nmiﬁﬁﬁﬂ?mmmmﬂﬂmaﬂ@q (high oxalate)
TmafilFunnsaeananan 10-50 un./100 n. 1éun
LUAALRSE (50.00 1N./100 N.) &Les (48.39
uNn./100 n.) U@um@ﬁl (41.10 9n./100 N.) wATOYY
(37.50 1n./100 n.) Farfuianaedailunally
mzq@L'Llfaﬁluﬂi:mwﬁﬁﬂ?mmmm@ﬂ&mﬁﬂzﬂq
TneftBununsneanaian 20.09 - 67.73 4n./100 .
(ﬁwﬁml,ﬁq)



KHON KAEN AGR. J. 44 (3) : 443-450 (2016).

Table 2 Oxalic acid content in 14 varieties of Mao
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Varieties Oxalic Content (mg/100 g (dry weight))
Chomphuphan 4857+ 2.63°
Kamlai 20.09+ 1.00°
Kalasin 1 2341+ 1.22%
Lampad 63.83+ 3.95°
Faprathan 3012 1.19°
Phetnongsang 2747+ 1.65°
Phusong 48.55+ 6.59°
Phuphanthong 67.73+ 2.80°
Sanhome 29.62 + 0.69°
Sang krow 1 G

26.20+ 0.57
Sang krow 2 2618 1.12%
Sang krow 3 24.07 = 3.52%
Sorworasang 29.61 1.66°
Worasan 3021+ 1.85°

Values are expressed as mean *
different (P<0.05)
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Table 3 Oxalic acid content in 3 parts of Mao fruit (Phuphanthong variety) at 3 ripening stages

ripening stages parts of Mao fruit

Oxalic Acid Content

(mg/100 g)

Pink Peel 13851 1.90°
Seed 30647+ 5.63°

Juice 30.87+ 6.74°

Red Peel 149.23+ 0.77°
Seed 33547+ 6.63°

Juice 38.86+ 1.95°

Black Peel 77.78 + 6.85°
Seed 303.86 £ 9.00°

Juice 2828+ 0.35°

Values are expressed as mean + SD (n=3) within the same column with different letters are significantly

different (P<0.05)
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Table 4 Oxalic acid contentin 3 repining stages of Mao Juice (Phuphanthong variety) before and after heated

Mao Oxalic acid before heated Oxalic acid after heated % Loss of
Juice (mg/100 g) (mg/100 g) Oxalic acid
Pink 30.87 + 6.74° 28.65+ 0.65° 7.18
Red 38.86 £ 1.95° 20.79+ 2.29° 23.33
Black 28.28 + 0.35° 24.09+ 0.53° 14.82

Values are expressed as mean * SD (n=3) within the same column with different letters are significantly

different (P<0.05)
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