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Impact of Postharvest Application of Hydrogen Sulfide on Physicochemical
Attributes of Cornus mas Fruits during Cold Storage
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Fig. 1. The impact of NaHS treatment on fruit tissue firmness (FTF) (A), percentage of weight loss (B and C),
and percentage of chilling injury (D) in cornelian cherry fruits during storage at 2 °C for 21 days. **
showing significant level at P <0.01. Values are the mean +SE.
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Fig. 2. The impact of hydrogen sulfide treatment on antioxidant capacity (A), total flavonoid (B), total phenol
(C), and anthocyanin (D) in cornelian cherry fruits during storage at 2 °C for 21 days.* and** showing
significant level at P <0.05 and p <0.01, respectively. Values are the mean +SE.
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showing significant level at P <0.05 and p <0.01 respectively. Values are the mean +SE.

2 Sl Jsb 5o &3S o500 (3) (g sy (@) Gadan () 5 (W) aslgopsile ol 5 NAHS Lo I -F IS
Lghs /Y 570 Jlisl mhaw o g bl jlo gme ST Ko a3 @ s 9 % 59, V) G 4y Gugedes 4> 50 ¥ gled

Tyy

sl oo 0 laitinl glas by g950e


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.4.1
http://journal-irshs.ir/article-1-476-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.4.4.1 ]

Oles 5 ltan]

cel NaHS &jg0a (59,000 suw Yao Lo VO 0,18 cisls slil (V) o )Kan g Aghdam oS _iwgy o

@ sloa 4 4z b b ugade 4230 S5 Gloj ol plp 0 SIS 0gas Lri> g asWl o9l gl hals
e (n it a5 (g5 4 10,5 Lad |y osee (g Ol Gisskesdlan 50 ) 4 daeSils duglia I onsl Cuwo
ol cde (7 -F JS2) ab saslin dald jo lade op S g NaHS Yeo Lo VA jles )0 pow adn b sy
Loty 53 0595 b hasi pe (oo ilie lo e s S Jletol 4 (2ghy cnl 3 NaHS Jles S50 (dgn (e
OL.S o L_A?b U)ﬁ)mmﬁ'“" cdale w.ﬁbls )." 59 u...]s).’ Broew] u,...:elf MLGA U“’b)" asle @L@uj).' ol u..u‘)ﬁl
6L¢<L7L..u uuLw‘ » J.AT Cowd @LA)L»J‘ 9o PVEY.S B U"JBJ" )LMLA Aion ‘leLQ) )qu )‘ (VY) W W U’“")‘)f U))‘

2 9NaHS  Yao Lo VA jles jo Jol atan jo ] (e (0508 g anll 1o (59 00maunSTy Jladie (p flies (Jiogh
S baas L alal) o g i w..m)l.q...; Q—.l‘ ‘)f_;.o & leds ol oualie NaHS )Y&o‘_;.:a 17 e yo Pow § pgd Aibn

Sloed (KAD5 p (ieedddlan 25U 0590 )3 gkl Jol laazii b oS (0 -F JS2) o)ls w2l e ogee
Slligogglle 5 igsmepamly Olime g adl i Lad JLsle loje (i 5 Gloylil S (Rl L (1) o)l
o 9308 GLaS iy cnl 5o 0k e PSS Lae (S Lo i b (g aeeindlen Lo Lol b o Gl

DD 59,00y mhw Jrals

S 5 Ao
ols les aals s b anglie 1o 1) (6 iy dl S ysSul polie NaHS Yge Lo +/8 L oo Lo (slaoges
H202 jlade oy yieS o (YIYY MY.g? FW) rolewgis] Jlade aicin ool b cdale pl b oo jlowd sloogas yuiod
woll slrogee a4 Cod Sloylil pgo atan b o 1) (Fojle,mw sbailis sas,s TV zals ((+/F) pmol.100g™* FW)

Oty 4S5 yob 4y rautily (g yiion 36 NaHS Jlas 500 zolaw g Joid slocaS 5 0550 0 Jlrul b aisls olis

G T b i sl azls saue L NaHS [las « Slo,lil 0,90 slasl jo aS ol lis ol> wgh slbasxs
0aiS S8 aiHl e ogae (b slo Sy Lax 0 Jeb lacuS 5 b bad e slaadls imen g SlaST ST
Al Al s Ll i 0 6l Job jo0 (Sojle s ialS Eel oy oyl 5l g 00

References &l

1. Aghdam, M. S., R. Mahmoudi, F. Razavi, V. Rabiei and A. Soleimani. 2018. Hydrogen sulfide treatment
confers chilling tolerance in hawthorn fruit during cold storage by triggering endogenous H:S
accumulation, enhancing antioxidant enzymes activity and promoting phenols accumulation. Sci. Hort.
238: 264-271.

2. Bates, I. S., R. P. Waldern and I. D. Teare. 1973. Rapid determination of free proline for water stress studies.
Plant Soil. 39: 205-207.

3. Brindza, P., J. Brindza, D. Toth, S. V. Klimenko and O. Grigorieva. 2007. Slovakian Cornelian cherry
(Cornus mas L.) potential for cultivation. Acta Hort. 760: 433-437.

4. Dehghan, G. and Z. Khoshkam. 2012. Tin (ll)-quercetin complex: Synthesis, spectral characterization and
antioxidant activity. Food Chem. 131(2): 422-427.

5. Dokhanieh, A.Y., S.M. Aghdam, J. Rezapour Fard and H. Hassanpour. 2013. Postharvest salicylic acid
treatment enhances antioxidant potential of cornelian cherry fruit. Sci. Hort. 154: 31-36.

6. Fu, P., W. Wang, L. Hou and X. Liu. 2013. Hydrogen sulfide is involved in the chilling stress response in
Vitis vinifera L. Acta. Soc. Bot. Pol. 82 (4): 295-302.

7. Hajiboland, R., R. Asghari, A. Ahmadi Moghaddam, M. Habibi Rezaii, M. Peyvandi, P. Abrishanchi and R.
Hadadchi. 2007. Plant Physiology. Tehran Biology House. 752 P. (In Persian).

8. Heath, R. L and L. Packer. 1968. Photoperoxidation in isolated chloroplasts: I. Kinetics and stoichiometry of
fatty acid peroxidation. Arch. Biochem. Biophys. 125(1): 189-198.

9. Hosseini, P. 2007. Physiological study of the effect of cold stress on seedling stage of different rice
genotypes. Ph.d.Thesis. Chamran Martyr of Ahwaz University. (In persian)

fre


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.4.1
http://journal-irshs.ir/article-1-476-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.4.4.1 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

gyt bty Sl eyl Il

Hu, L.Y., S. L. Hu, J. Wu, Y. H. Li, J. L. Zheng, Zh. J. Wei, J. Liu, H. L. Wang, Y. S. Liu and H. Zhang.
2012. Hydrogen sulfide prolongs postharvest shelf life of strawberry and plays an antioxidative role in
fruits. J. Agric. Food Chem. 60 (35): 8684-8693.

Jalili Marandi, R. 2013. Postharvest Physiology (handling and storage of fruits, vegetables, ornamental
plants and medicinal plants. 4 " Ed., Jihad University Press, West Azerbaijan Branch, 624 P. (In persian).
Kaijv, M., L. Shen and C. Chao. 2006. Antioxidation of flavonoids of Green Rhizome. Food Sci. 27: 110-
115.

Kliebenstein, D. J. 2004. Secondary metabolites and Plant/environment interactions: a view through
Arabidopsis thaliana tinged glasses. Plant Cell Environ. 27: 675-684.

Koda, T., Y. Kuroda, H. Imai. 2008. Protective effect of rutin against spatial memory impairment induced
by trimethyltin in rast. Nutr. Res. 28: 629-634.

Lee, S. K and A. A. Kader. 2000. Preharvest and postharvest factors influencing vitamin C content of
horticultural crops. Postharvest Biol. Technol. 20 (3): 207-220.

Lester, G. E and M. A. Grusak. 1999. Postharvest application of calcium magnesium to Honeydew and
netted Muskmelons: effects on tissue concentrations, quality and senescence. J. Amer. Soc. Hort. Sci. 124
(5): 545-552.

Li, D., Z. Luo, R. Du and W. Mou. 2015. Hydrogen sulfide alleviates chilling injury of banana fruit by
enhanced antioxidant system and proline content. Sci. Hort. 183: 144-151.

Li, T.T., Z. R. Li, K. D. Hu, L. Y. Hu, X. Y. Chen and Y. H. Li. 2017. Hydrogen sulfide alleviates
Kiwifruit ripening and senescence by antagonizing effect of ethylene. Hort. Sci. 52 (11): 1556-1562.

Luo, Z., D. Li, R. Du and W. Mou, 2015. Hydrogen sulfide alleviates chilling injury of banana fruit by
enhanced antioxidant system and proline content. Sci. Hort.183: 144-151.

Mahmoudi., R. F. Razavi, and V. Rabiei. 2017. Effect of postharvest glycine betaine and hydrogen sulfide
treatments on quality and antioxidant properties of hawthorn (Cratagus monogyna Jacg.) fruit. M.Sc.
Thesis. Faculty of Agriculture. University of Zanjan. (In Persian).

Meng, X., B. Li, J. Liu and S. Tina. 2007. Physiological responses and quality attributes of table grape fruit
to chitosan preharvest spray and postharvest coating during storage. Food Chem. 106 (2): 501-508.

Mostofi, Y and F.Najafi. 2005. Analytical laboratory methods in horticultural sciences. 1™ Ed., University
of Tehran.136 P. (In persian).

Ni, Z.J., K. D. Hu, G. B. Song, R.H. Ma, Z.R. Li, J.L. Zheng, L.H. Fu, Z.J. Wei and H. Zhang. 2016.
Hydrogen sulfide alleviates postharvest senescence of grape by modulating the antioxidant defenses. Oxid.
Med. Cell. Longevity. 1-14.

Parida, A. K and A. B. Das. 2005. Salt tolerance and salinity effects on plants: a review. Eco. Environ
Safety. 60 (3): 324-349.

Rahemi, M. 2005. Postharvest physiology (Introduction to the physiology and movement of fruits,
vegetables and ornamental plants). The winter: Wills, R. McGlasson, B. Graham, D and Joyce, D. Shiraz
University Press. 3" Ed- 437 P. (In Persian).

Safari, M. 1999. Basics of physicochemistry (food preservation). Publication University of Tehran. 464 P.
(In Persian).

Sajid, A., A. Nawaz, S. Ejaz, S. Tul-Ain Haider, M. Wagar Alam and H. Umer Javed. 2018. Effect of
hydrogen sulfide on postharvest physiology of fruits and vegetables: An overview. Sci. Hort. 243: 290-299.
Sandra, M., R. G. Branislava, I. N. T. Jelena, B. C. Slobodan and M. P. Boris. 2011. Physicochemical fruit
characteristics of cornelian Cherry (Cornus mas L.) genotypes from Serbia. Hort. Sci. 46 (6): 849-85.
Shahid, M., B. Pourrut, C. Dumat, M. Nadeem, M. Aslam and E. Pinelli. 2014. Heavy-metal induced
reactive oxygen species: Phytotoxicity and Physicochemical changes in plants. Rev. Environ. Contam
Toxicol. 232: 1-44.

Shi, H., T. Ye and Z. Chan. 2013. Exogenous application of hydrogen sulfide donor sodium hydrosulfide
enhanced multiple abiotic stress tolerance in Bermuda grass (Cynodon dactylon L.). Plant Physiol.
Biochem. 71: 226-234.

Singleton, V. L. and J. A. Rossi.1965. Colorimetry of total phenolics with phosphomolybdic
phosphotungstic acid reagents. Amer. J. Enol. Vitic. 16: 144-158.

Tian, B., Z. Qiao, L. Zhang, H. Li and Y. Pei. 2016. Hydrogen sulfide and proline cooperate to alleviate
cadmium stress in foxtail millet seedlings. Plant Physiol. Biochem.109: 293-299.

Yo


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.4.1
http://journal-irshs.ir/article-1-476-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.4.4.1 ]

Oles 5 ltan]

33. Wang, L. J., S. Chen, W. Kong, S. Li and D. D. Archbold. 2006. Salicylic acid pretreatment alleviates
chilling injury and affect the antioxidant system and shock proteins of peach during cold storage.
Postharvest Biol. Technol. 91: 244-251.

34. Wang, W., Y. G. Shen, L. Q. Zhu, W. Zhang, S. F. Wu and H. Y. Du. 2014. Effects of exogenous H>S on
preservation of peaches and reactive oxygen metabolism. J. Fruit Sci. 31 (2): 302-307.

35. Zeinali Rad., S. Gh. Dehghan and J. Haghilou. 2012. Physiologycal and biochemical changes of cornelian
cherry fruits during storage. M.Sc. Thesis. Faculty of Natural Sciences. University of Tabriz. 88 P. (In
Persian).

\ard


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.4.1
http://journal-irshs.ir/article-1-476-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.4.4.1 ]

Iranian Horticultural Science and Technology 22 (4): 425-436 (2021)
Research article

Hydrogen Sulfide Postharvest Application Impacts on Physicochemical
Attributes of Cornus mas Fruits during Cold Storage

S. Ahmadkhani, A. Soleimani*, F. Razavi, A. Kheyri!

In order to investigate the effects of postharvest application of hydrogen sulfide (H.S) on
physicochemical attributes of cornelian cherry fruit, a factorial experiment was performed
based on completely randomized design with three replications (each replication including 60
fruits). Treatments included NaHS (0, 0.6, 1.2, and 1.8 mmol) and different storage times (7,
14, and 21 days). The fruits were placed in the refrigerator (at 2°C and relative humidity of
85%) immediately after treatment. Physical and biochemical variables were measured within
an interval of seven days. According to the results, the maximum amount of anthocyanin
(2.27 mg/g FW) and ascorbic acid (26.8 mg/100g FW) and the minimum amount of H.O>
(0.41 pm/100g FW) were obtained by 0.6 mmol of H>S. Also, H.S (1.2 mmol) was more
effective in terms of maintaining the total phenol (414.13 mg GA/100g FW). Weight loss with
H>S 1.8 mmol was significantly less than other treatments and accompanied with the highest
amount of flavonoids (27. 9 mg QUE/100g FW) and proline (0.24 mg/ml). Fruits treated with
H>S were able to maintain better physical and biochemical attributes in comparison with
control fruits. Referring to the important of cornelian cherry storing at cold storage conditions
in terms of maintenance of the firmness, appearance quality and long shelf life with low frost
damage, H2S 0.6 mmol should consider as the favorite treatment level.

Keywords: Anthocyanin, Antioxidant, Frostbite index, Proline.
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